U.S. Patent Jun. 10, 2003 Sheet 2 of 14

\

FIG—-3




U.S. Patent

Jun. 10, 2003 Sheet 4 of 14 US 6,575,227 B1
R ) 27
31— |
L 4

S S S S S SN

49

61
]
( 25 69
25 65
FIG—5 0
PRIOR ART
N/“31
\ 27
)
S
% %
A //-29
204 f !
214 f f /
224 { 218229
216—1 290
212 —"228—
P4 ) 217
222 —
003 — ta—8

FIG—6




U.S. Patent Jun. 10, 2003

132

Sheet 6 of 14

I

US 6,575,227 B1

40 38 <16
214
FIG—10
216
\ 1 7 \
244__/@ L l[ > 202
= — 7
242—/@ : N\
246 — L ——=— 206
C =7
—
@ [ \
1 )
[ 7/
J ~—208
204—"




* FIG-13




U.S. Patent Jun. 10, 2003 Sheet 10 of 14 US 6,575,227 B1

312
— 327

310

- o)l))@%

FIG—-16




U.S. Patent Jun. 10, 2003 Sheet 12 of 14

)
vl‘

§§ .&\\ O\ s
§ @»»)3),))/»);\ /

- @DD)))@)} M) /l
)

FIG—-18




U.S. Patent Jun. 10, 2003 Sheet 14 of 14 US 6,575,227 B1

of))
of)))
af))e

FIG—-20

\/'D} JID

/@.“B))’»»’» (]
@)




US 6,575,227 Bl

3

gular tubes, orifices, most often circular in shape, are cut
through the inner wall of each of the outer tubes for passing
coolant into and out of the outer tubes. The inlet/outlet
orifices of the exterior tubes are presently disposed centrally
in a vertical direction and endwardly of the respective
headers of the keel coolers. However, an analysis of the flow
of coolant through the foregoing keel cooler shows that there
is a larger amount of coolant per tube flowing through the
more central tubes, and much less coolant per tube through
the outermost tubes. A graph of the flow through the tubes
has a general bell-shaped configuration, with the amount of
flow decreasing from the central portion of the tube array.
The result is that heat transfer is lower for the outermost
tubes, and the overall heat transfer for the keel cooler is also
relatively lower, and therefore, the pressure drop across the
keel cooler is higher than desired.

The flow of coolant through the respective orifices into
the outermost rectangular tubes was found to be inefficient,
causing insufficient heat transfer in the outermost tubes. It
was found that this occurred because the orifices were
located higher and further towards the ends of the respective
headers than is required for optimal flow. It has been found
by the inventors that enlarging the orifice size and moving
it closer to the natural flow path of the coolant flowing
through the headers, i.e. its optimal path of flow, coupled
with the modification to the design of the header as dis-
cussed below, further increased the flow to the outer tubes
and made the flow through all of the tubes more uniform,
reducing the pressure drop across the cooler while increas-
ing the heat transfer.

The current keel cooler with rectangular heat conduction
tubes has an anode and a drain plug or plugs located on the
bottom portion of the respective headers, which increases
the overall height of the header and which may render these
devices subject to potential damage from debris in the water
and underwater structures. In order to reduce the likelihood
of damage, shrouds have been provided to protect the keel
coolers against damage. In addition, the anode(s), and the
drain plug(s), by projecting into the ambient water, impede
the relative flow of the ambient water as the vessel moves
therethrough which increases drag. As explained below, the
location of the anode(s) and drain plug(s) so as to minimize
the increase height of the header and the keel cooler, reduces
the foregoing problems.

As discussed below, the beveled header, and
tion of the anode assemblies and drain plugs, also contribute
to the increase of the overall heat transfer efficiency of the
keel cooler according to the invention, since the ambient
water is caused to flow towards and between the respective
heat conduction tubes, rendering the heat transfer substan-
tially higher than in the keel cooler presently being used.
This increase in heat transfer is due at least in part to the
increase in turbulence in the flow of ambient water across
the forward header and along and between the coolant flow
tubes.

One of the important aspects of keel coolers for vessels is
the requirement that they take up as small an area on the
vessel as possible, while fulfilling or exceeding their heat
exchange requirement with minimized pressure drops in
coolant flow. The area on the vessel hull which is used to
accommodate a keel cooler is referred to in the art as the
footprint. In general, keel coolers with the smallest footprint
drops are desirable. One of the
reasons that the keel cooler described above with the rect-
angular heat conduction tubes has become so popular, is
because of the small footprint it requires when compared
with other keel coolers. However, keel coolers according to
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the design of rectangular tubed keel coolers presently being
used have been found by the present inventors to be larger
than necessary both in terms of size and the related internal
pressure drop. By the incorporation of the various aspects of
the present invention described above (and in further detail
below), keel coolers having smaller footprints and lower
internal pressure drops are possible. These are major advan-
tages of the present invention.

Some of the shortcomings of heat exchangers with rect-
angular heat conduction tubes presently being used relate to
the imbalance in the coolant flow among the parallel tubes,
in particular in keel coolers which lead to both excessive
pressure drops and inferior heat transfer which can be
improved according to the present invention. The unequal
distribution of coolant flow through the heat conduction
tubes in present rectangular tube systems has led to inferior
heat transfer in the systems. In order to attend to this inferior
heat transfer, the designers of the present keel coolers on the
market have been compelled to enlarge or oversize the keel
cooler which also may increase the footprint, through addi-
tional tube surface area, to overcome the poor coolant
distribution and inferior heat transfer in the system. This has
resulted in the present one piece keel coolers which are
unnecessarily oversized when compared with the invention
described below. In some instances, the invention described
below would result in fewer keel coolers in cooling circuits
which require multiple keel coolers.

The unequal distribution of coolant flow through the heat
conduction tubes in present rectangular tube systems also
results in higher internal pressure drops in the systems. This
higher pressure drop is another reason that the prior art
requires oversized heat exchangers. Excessive oversizing
compensates for poor heat transfer efficiency and excessive
pressure drops, but this requires added costs and a larger
footprint.

When multiple pass (usually two pass) keel coolers are
specified for the present state of the art, an even greater
differential size is required when compared with the present
invention, as described below.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a heat
exchanger for fluid cooled heat sources which is smaller
than corresponding heat exchangers having the same heat
exchange capability.

Another object of the present invention is to provide an
improved heat exchanger for industrial applications which is
more efficient than heat exchangers presently known and
used.

It is yet another object of the present invention to provide
an improved one-piece heat exchanger for vessels which is
more efficient in heat transfer than presently known one-
piece heat exchangers.

It is an additional object to produce a one-piece heat
exchanger and headers thereof which generally equalizes the
flow of coolant through each of the tubes of the keel cooler.

A further object is to provide an improved one-piece heat
exchanger which reduces the pressure drop of coolant flow-
ing therethrough.

A further object of the present invention is to provide an
improved one-piece heat exchanger having heat conduction

alann
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which are rectangular in cross-section having a length
which is reduced in size from the current heat exchangers
due to improved coolant flow distribution inside the heat
exchanger and enhanced ambient water flow across the keel
cooler.
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of coolant between the header and the outermost coolant
flow tube, according to an aspect of the invention;

FIG. 16 is a pictorial view of a two pass keel cooler
system according to the invention;

FIG. 17 is a cut away view of a portion of the header
shown in FIG. 16;

FIG. 18 is a pictorial view of a multiple systems
combined, having two single pass portions, according to the
invention;

FIG. 19 is a pictorial view of a keel cooler according to
the invention, having a single pass portion and a double pass
portion; and

FIG. 20 is pictorial view of two double pass systems
according to the invention;

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The fundamental components of a heat exchanger system
for a water going vessel are shown in FIG. 1. The system
includes a heat source 1, a heat exchanger 3, a pipe 5 for
conveying the hot coolant from heat source 1 to heat
exchanger 3, and a pipe 7 for conveying cooled coolant from
heat exchanger 3 to heat source 1. Heat source 1 could be an
engine, a generator or other heat source for the vessel. Heat
exchanger 3 could be a one-piece keel cooler (since only
one-piece keel coolers are discussed herein, they are gen-
erally only referred to herein as “keel coolers.”) Heat
exchanger 3 is located in the ambient water, below the water
line (i.e. below the aerated water line), and heat from the hot
coolant is transferred through the walls of heat exchanger 3
and expelled into the cooler ambient water.

FIG. 2 shows a heat exchanger 11 mounted on a vessel,
for transferring heat from the coolant flowing from an
engine or other heat source 13 to the ambient water. Coolant
flows from one of lines 14 or 15 from engine 13 to keel
cooler 11, and back through the other flow pipe from keel
cooler 11 to engine 13. Keel cooler 11 is attached to, but
spaced from the hull of vessel.

A keel cooler 17 according to the prior art is shown in
FIG. 3. It includes a pair of headers 19, 21 at opposite ends
of a set of parallel, rectangular heat conductor tubes 23,
having interior tubes 25 and two exterior tubes (discussed
below). A pair of nozzles 27, 28 conduct coolant intc and out
of keel cooler 17. Nozzles 27, 28 have cylindrical threaded
connectors 29, 30, and nipples 31, 32 at the ends of the
nozzles. Headers 19, 21 have a generally prismatic
construction, and their ends 34, 35 are perpendicular to the
parallel planes in which the upper and lower surfaces of
tubes 23 are located. Keel cooler 17 is connected to the hull
of a vessel through which nozzles 27 and 28 extend. Large
gaskets 36, 37 each have one side against headers 19, 21
respectively, and the other side engages the hull of the
vessel. Rubber washers 38, 39 are disposed on the inside of
the hull when keel cooler 17 is installed on a vessel, and
metal washers 40, 41 sit on rubber washers 38, 39. Nuts 42,
43, which typically are made from metal compatible with the
nozzle, screw down on sets of threads 44, 45 on connectors
29, 30 to tighten the gaskets and rubber washers against the
hull to hold keel cooler 17 in place and seal the hull
penetrations from leaks

Turning to FIG. 4, a pariial, cross section of the current
keel cooler according to the prior art and depicted in FIG. 3,
is shown. Keel cooler 17 is composed of the set of parallel
heat conduction or coolant flow tubes 23 and the header or
manifold 19. Nozzle 27 is connected to header 19 as
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described below. Nozzle 27 has nipple 31, and connector 29
has threads 44 as described above, as well as washer 40 and
nut 42. Nipple 31 of nozzle 27 is normally brazed or welded
inside of a connector 29 which extends inside the hull.
Header 19 has an upper wall or roof 47, outer back wall 34,
and a bottom wall or floor 48. Header 19 includes a series
of fingers 52 which are inclined with respect to tubes 23, and
define spaces to receive ends 55 of interior tubes 25.

Referring also to FIG. 5, which shows keel cooler 17 and
header 19 in cross section, header 19 further includes an
inclined surface or wall 49 composed of fingers 52. End
portions 55 of interior tubes 25 extend through surface 49.
Interior tubes 25 are brazed or welded to fingers 52 to form
a continuous surface. A flange 56 surrounds an inside orifice
57 through which nozzle 27 extends and is provided for
helping support nozzle 27 in a perpendicular position on the
header 19. Flange 56 engages a reinforcement plate 58 on
the underside of wall 47.

In the discussion above and to follow, the terms “upper”,
“inner”, “downward”, “end” etc. refer to the heat exchanger,
keel cooler or header as viewed in a horizontal position as
shown in FIG. 5. This is done realizing that these units, such
as when used on water going vessels, can be mounted on the
side of the vessel, or inclined on the fore or aft end of the
hull, or various other positions.

Each exterior side wall of header 19 is comprised of an
exterior or outer rectangular tube, one of which is indicated
by numeral 60 in FIG. 4. The outer tubes extend into header
19. FIGS. 4 and 5 show both sides of outside tube wall 61.
Both sides of interior wall 65 are shown in FIGS. 4 and 5.
A circular orifice 69 is shown extending through interior
wall 65 of the outside rectangular tube of keel cooler 17, and
is provided for carrying coolant flowing through the outside
tube into or out of header 19. In this regard, nozzle 27 can
either be an inlet conduit for receiving hot coolant from the
engine whose flow is indicated by the arrow A in FIG. 5, but
also could be an outlet conduit for receiving cooled coolant
from header 19 for circulation back to the heat source. It is
important to note that in the prior art, the location and size
of orifice 69 limits the amount of flow which can pass
through orifice 69. More particularly, the orifice has here-
tofore been mounted too high, is too small, and too far away
from the natural flow path of the coolant, resulting in
reduced flow through the outer rectangular tubes, non-
uniform coolant flow through tubes 23, and a disadvanta-
geously high pressure drop as the coolant flows through the
orifices, and at higher rates through the less restricted inner
tubes—even though the outermost tubes have the greatest
ability to transfer heat.

FIG. 4 also shows that keel cooler header 19 has a
drainage orifice 71 for receiving a correspondingly threaded
and removable plug. The contents of keel cooler 17 can be
removed through orifice 71.

Orifice 57 is separated by a fairly large distance from the
location of orifice 69, resulting in a reduced amount of flow
through each orifice 69, the reduction in flow being largely
due to the absence of the orifice in the natural flow path of
the coolant. Although this problem has existed for five
decades, it was only when the inventors of the present
invention were able to analyze the full, flow characteristics
that they verified the importance of properly locating and
sizing the orifice. In addition, the configuration of the header
in both single pass and multiple pass systems affects the flow
through the header as discussed below.

Still referring to the prior art header 19 shown in FIGS.
3-5, it can be seen that outer back wall 34 and floor 48 are
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expected to be even greater for two pass systems. Also, as
discussed later, the deficiencies of the prior art for higher
coolant flows, are not experienced to the same extent by the
keel cooler according to the invention.

The angle of beveled wall 216 is an important part of the
present invention. As discussed herein, the angle, designated
as © (theta), is appropriately measured from the plane
perpendicular to the longitudinal direction of coolant flow
tubes 202 and located at the part of the closed end portion
of header 204 spaced furthest from the set of open ends or
ports 227 of tubes 206, i.e. from end wall 214, to beveled
wall 216. Angle 8 is described as an exterior angle, since it
is exterior to end wall 214 and beveled bottom wall 216; it
is measured from a plane perpendicular to the longitudinal
axes of the flow tubes 202 and roof 210, and it is along end
wall 214 at the beginning of beveled bottom wall 216. The
factors for determining angle © are to maintain the center to
center distance of the nozzle spacing, to maintain the overall
length of the keel cooler, to provide vertical drop beneath the
roof of the header so that the header can hold the anode
insert, to keep the anode assembly from extending longitu-
dinally beyond wall 214, and to allow for the maximum
length of heat transfer tubing (and the associated reduction
of the length of the header). Angle 6 could be affected by the
size of orifice 220, but generally the other factors limit angle
0 before the orifice would affect it.

Another important aspect to beveled wall 216 is the
manner in which it directs the flow of ambient water over
and between the exterior walls of coolant flow tubes 202, to
increase the heat transfer between the coolant inside the
tubes and the outside ambient water. It will be recalled that
under the prior art as shown in FIGS. 3-5, vertical wall 34
diverted the ambient water as the vessel passed
therethrough, so that the ambient water to a significant
extent went around rather than between and over the sepa-
rated rectangular tubes 27.

It is desirable not to increase the depth of a keel cooler any
more than necessary, to make it less likely to strike debris in
the water, and less likely to strike underwater objects or the
ground beneath the vessel, i.e. the bottom. For this reason,
anode assembly 222 is preferably mounted on beveled wall
216. As shown in FIGS. 6 and 11, anode bar 228 of anode
assembly 222 is attached to beveled wall 216, by anode
screws 242 which extend through lockwashers 246 and into
anode insert 224. Anode insert 224 extends from wall 216
into header 204. This decreases the depth of anode assembly
according to the prior art, under which anode assembly 222
would have extended from lower wall 217.

As shown most clearly in FIGS. 10 and 11, drain plug 244
is also preferably located on beveled wall 216 to avoid plug
244 from striking debris in the water or hitting bottom. More
importantly, the drain plug and anode located on the beveled
surface have less interference with the ambient water flow
pattern (FIG. 12, arrows B). Drain plug 244 extends into a
drain plug insert which is part of the header. Under the prior
art, drain plug 244 would otherwise have extended from
lower wall 217.

Referring to FIG. 12, which shows a side view of keel
cooler 200, arrows B show the flow pattern of ambient water
across keel cooler 200 as the keel cooler moves to the right
through the ambient water. Arrows B show that the water
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wall 216, flows around the beveled
wall, and, due to the drop in pressure, along inclined surface
229 and up and between coolant flow tubes 202. This flow
is turbulent which greatly increases the transfer of heat from

the heat conduction tubes as compared to the prior art shown
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in FIGS. 3-5, yielding a more efficient and effective heat
exchanger than those of the prior art. Additionally, having
drain plug 244 and anode bar 228 on beveled wall 216
causes less interference with the ambient water flow pattern
shown by arrows B. They contribute to the improved heat
transfer efficiency.

Keel coolers according to the invention are used as they
have been in the prior art, and incorporate two headers
which are connected by an array of parallel coolant flow
tubes. A common keel cooler according to the invention is
shown in FIG. 13, which illustrates a keel cooler 200" having
opposing headers 204 like the one shown in FIG. 7. The
headers shown have the identical numbers to those shown in
FIG. 7. Heated coolant fluid flows into one nozzle 27 from
a heat source in the vessel, then flows through one header
204, the coolant flow tubes 202, the other header 204, the
other nozzle 27, and the cooled coolant flows back to the
heat source in the vessel. While flowing through headers 204
and coolant flow tubes 202, the coolant transfers heat to the
ambient water. All of the advantages of the beveled wall 216
apply to keel cooler 200"

As mentioned above, the size of orifice 220 is an impor-
tant part of the new keel cooler and the new header. It is
desirable to have the orifice be sufficiently large to not
impede the amount of coolant flow to exterior heat conduc-
tion tubes 208 of the keel cooler, and to implement a
balanced flow near the juncture of beveled wall 216 and the
interior of surface 229 and ports 227. It has been found that
a distance of about % of an inch between orifice 220 and
walls adjacent its lower edge (the interior of the lower parts
of wall 216, wall 217 and surface 229, as shown in FIG. 6)
be provided for manufacturing tolerance as it is fabricated,
which is advantageously done by drilling or cutting orifice
220 into wall 218. It is important that the coolant flow into
exterior tubes 208 be near the bottom of walls 218, rather
than closer to their top. The distance between the top of
orifice 220 and roof 210 is not as crucial. The proper size and
placement of orifice 220 thus reduces the pressure drop of
the coolant in the entire system of keel cooler 200, balances
the flow among the multiple tubes, and thus increases the
heat transfer through the outer tubes and therefore the entire
unit.

While the embodiment under discussion is a beveled keel
cooler, the size and location of the orifice to the outermost
tubes in 2 one-piece keel

ranlar arcarding tha nreiare art ag
cooler according the prior art as

shown in FIGS. 3-5 is significantly improved according to
the present invention. FIG. 14 shows a keel cooler header
and an outermost coolant flow tube much as was shown in
FIG. 5 (and corresponding parts have corresponding
numbers), except that orifice 69 has been replaced by orifice
221. Orifice 221 has been moved closer to the openings of
the inner coolant flow tubes, has been moved lower, and its
size has been increased significantly, so that it is as large as
possible within the area permitted on wall 67. Relocated and
enlarged orifice 221 enables more coolant fluid to flow into
the outermost coolant flow tubes (or from it if the flow were
to proceed out of nozzle 27). As explained in the preceding
paragraph, the use of orifice 221 reduces the pressure drop
of the coolant and balances the flow of coolant amongst the
coolant flow tubes, thus increasing heat transfer for the keel
cooler (or other heat exchanger).

As a practical matter, it has been found that a circular
orifice having a diameter as large as possible while main-
taining the orifice in its wall within the header provides the
desired coolant flow into the outermost tubes while enabling
the proper amount of flow into the inner tubes as well. More
than one orifice can also be provided, as shown in FIG. 15,
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19. In FIG. 19, a keel cooler 500 is depicted having a single
pass keel cooler portion 502, and a double pass keel cooler
portion 504. Keel cooler portion 502 functions as that
described with reference to FIGS. 6-11, and keel cooler
portion 504 functions as that described with reference to
FIGS. 16 and 17. FIG. 19 shows a double pass system for
one heat exchanger, and additional double pass systems
could be added as well.

FIG. 20, shows a keel cooler 600 having 2 double pass
keel cooler portions 602, 604, which can be identical or have
different capacities. They each function as described above
with respect to FIGS. 16 and 17. Multiple coolers combined
is a powerful feature not found in prior one-piece keel
coolers. The modification of the special separator/tube
design improves heat transfer and flow distribution while
minimizing pressure drop concerns.

The keel coolers described above show nozzles for trans-
ferring heat transfer fluid into or out of the keel cooler.
However, there are other means for transferring fluid into or
out of the keel cooler; for example, in flange mounted keel
coolers, there are one or more conduits such as pipes
extending from the hull and from the keel cooler having end
flanges for connection together to establish a heat transfer
fluid flow path. Normally a gasket is interposed between the
flanges. There may be other means for connecting the keel
cooler to the coolant plumbing system in the vessel. This
invention is independent of the type of connection used to
join the keel cooler to the coolant plumbing system.

The invention has been described with particular refer-
ence to the preferred embodiments thereof, but it should be
understood that variations and modifications within the
spirit and scope of the invention may occur to those skilled
in the art to which the invention pertains.

What is claimed is:

1. A header for a heat exchanger, the heat exchanger
having a plurality of parallel tubes extending in a longitu-
dinal direction and having generally rectangular cross
sections, the tubes including a pair of outermost tubes and at
least one inner tube located between the outermost tubes, the
outermost tubes having an outside wall and a parallel inside
wall, and the inner tubes having coolant ports, said header
comprising:

an upper wall having an upper end portion, opposing side

portions and an upper inner portion, said upper end
portion and said upper inner portion being located in a
plane, and an inlet/outlet opening for permitting the
flow of coolant between an inlet/outlet and said header,
said upper wall having a length extending between said
upper end portion and said upper inner portion;

a lower wall located below said upper wall, said lower

wall having a lower end portion, opposing side portions
and a lower inner portion, said lower wall having a
length extending between the lower end portion and the
lower inner portion, said length being less than the
length of said upper wall and disposed inwardly from
both the upper end portion and the upper inner portion
of said upper wall;

an end wall extending transversely from the end portion

of said upper wall and terminating below said upper
wall and above said lower wall;

an inclined surface extending between the inner portions

of said lower wall and said upper wall, and including
the open end(s) of the at least one inner tube to said
header;

outside side walls extending between the side portions of
said upper wall and said lower wall, said outside side
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walls each being an extension of the outside wall of the
outermost tube of the heat exchanger;
inside side walls parallel to said outside side walls, said
inside side walls each being an extension of the inside
wall of the outermost tube; and
a beveled wall extending between the termination of said
end wall and the end portion of said lower wall and
beveled with respect to said longitudinal direction from
said upper wall to said lower wall towards said tube to
reduce the turbulence of coolant flow to and/or from
said parallel tubes and increase ambient fluid flow to
the exterior surfaces of said parallel tubes compared to
a non-beveled wall;
the inner surfaces of said inside side walls, upper wall,
end wall, bottom wall, beveled wall and inclined sur-
face forming a header chamber;
said inside side walls each having an orifice for per-
mitting the flow of coolant between said header
chamber and the respective outermost tube;

said orifice being disposed at least partly over said
inclined surface when viewed in a transverse direc-
tion with respect to the longitudinal direction and at
least partly beneath said inlet/outlet opening.

2. A header according to claim 1 wherein said orifice is a
circular orifice.

3. A header according to claim 1 wherein said orifice is a
circular orifice generally tangent to said bottom wall.

4. A header according to claim 1 wherein said orifice is a
circular orifice whose size is the maximum size that will fit
on said inner wall in said header chamber.

5. A header according to claim 1 wherein the parallel
tubes have an internal cross sectional area, and wherein said
orifice has an area of at least 1% times the internal cross
sectional area of each of the parallel tubes.

6. A header according to claim 5 wherein the area of said
orifice is about twice the area of each of the parallel tubes.

7. A header according to claim 1 wherein the side walls
having said orifice have an internal cross sectional area, and
wherein said orifice has an area of at least 1% times the
internal cross sectional area.

8. A header according to claim 1 wherein said orifice has
an area substantially as large as the largest circular orifice
which will fit in said side walls at the location of said orifice.

9. A header according to claim 1 wherein said orifice is
one of a plurality of orifices.

10. A header according to claim 1 wherein each of said
orifices covers substantially the respective inside side walls.

11. A header according to claim 1 and further including an
anode assembly located on said beveled wall.

12. A header according to claim 11 wherein said beveled
wall has an interior side and an exterior side, and wherein
said anode assembly has an anode bar located on the exterior
side of said beveled wall, and said anode bar does not extend
beyond said end wall.

13. A header according to claim 1 and further including a
drain assembly including a drain hole located in said beveled
wall, and a drain plug locatable in said drain hole, said drain
plug extending outwardly from said beveled wall.

14. A header according to claim 13 wherein said drain
plug does not extend below said lower wall.

15. A one-piece heat exchanger comprising:

a plurality of coolant flow tubes extending in a longitu-
dinal direction for carrying coolant fluid and for trans-
ferring heat from the coolant fluid to a fluid heat sink,
said coolant flow tubes having inner tubes and exterior
side tubes, said inner tubes having at least one set of
open ends in proximity to each other; and
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TERM.SHEET

This Term Sheet (the “Agreement”) is effective as of May S, 1999, between R.W.
Fernstrum & Company, a Michigan corporation, having a principal place of business at Menominee,
Michigan (hereinafter “Femstrum”™) and East Park Radiator & Battery Shop, Inc., a Louisiana
corporation having a principal place of business at Odette Street, Houma, Louisiana; Donovan
Marine, Inc., a Louisiana corporation, having its principal place of business at 400 N. Carrollton
Avenue, New Orleans, Louisian& 70119; (sometimes hereinafler referred to collectively as
“Donovan, et al”)..

PREAMBLE

WHEREAS, there are now pending in the United States District Court for the Eastern District
of Louisiana those lawsuits between Donovan, et al and Fernstrum under Civil Action Nos. 97-3974,
97-3598 and 97-3657 (the “litigation”);

WHEREAS, Fernstrum and Donovén, et ai agreed to settle the above litigation during a
conference with United States District Judge Mary Anne Vial Lemmon on May 5, 1999;

WHEREAS, subject to the execution of a mutualiy acceptable settlement agreement, this
Agreement is intended to set forth in principle the terms of that settlement; and

WHEREAS, Duramax, Inc. (hereinafier “Duramax”), an Ohio corporation, having a principal
place of business at 16025 Johnson Street, Middlefield, Ohio, does hereby intervene in this
Agreement to the extent, and for the purposes set forth below;

CONSIDERATION
NOW, THEREFORE, in consideration of the terms set forth below and with the intention

of being legally bound the parties hereby agree as follows:




1. The parties agree that all claims and counterclaims asserted in the litigation shall be
dismissed with prejudice through the filing of a Stipulated Order of Dismissal in the form attached
as Exhibit I.

2. Without restriction, Donovan Marine, East Park and Duramax may sell their existing
stock of one-piece keel coolers, and in addition Donovan Marine, East Park and Duramax shall have
an additional 90 days to sell and/or manufacture keel coolers to fill existing and new orders received
during those 90 days. Donovan Marine and East Park recognize and stipulate that the presently
existing stock of one-piece coolers shall consist of those coolers whose respective serial numbers
are set forth on written notice thereof provided to counsel for Fernstrum within ten (10) days of date
of entry of the Stipulated Order of Dismissal.

3. At the conclusion of the time periods set forth in paragraph 2, Duramax and East Park
Radiator agree to modify design of the keel cooler to incorporate beveled fore and aft portions as
generally shown on Exhibit 2. However, if Femstrum in the future no longer only uses a vertical
edge at the aft and fore of the headers on its keel cooler, then at such time Donovan et al shall not
be required to comply with the first sentence of this section and shall at that time be under no
restrictions pursuant tc this Agrecment.

4. The Agreement is binding on all subsidiaries, affiliates, successors, assigns, and/or
related companies controlled by the executing parties, including Progressive Allied Industries, Inc.
and shall serve to protect and be for the benefit of all customers and agents of the parties.

5. All parties agree to permanently affix, or permanently imprint, their respective word

marks (e.g. GRIDCOOLER, DuraCooler, and Duraweid) on their respective one-piece keel cooler

products.

o




6. Fernstrum will promptly withdraw its trademark application with prejudice.

7. Donovan Marine will dismiss with prejudice its breach of contract and false patent
marking claims against Fernstrum (Civil Action No. 97-3974). Donovan Marine will also release
any and all claims that it had, has, or may have against Fernstrum by reason of Femstrum’s
termination of business relationships with Donovan Marine.

8. Femstrum will dismiss with prejudice its Counterclaim, as amended and
supplemented, against Dor;ovan Marine in Civil Action No. 97-3974.

9. East Park will dismiss with prejudice its Declaratory Judgment Complaint against
Femstrum (Civil Action No. 97-3598).

10. Femnstrum will dismiss with prejudice its Complaint for Trademark Infringement,
Trade Dress Infringement, Trade Dress Dilution, and Unfair Competition against East Park (Civil
Action No. 97-3657).

11. Femstrum and Duramax will release any and all claims that cither party has or had
against the other arising out of the sales and manufacture of a one-piece keel cooler.

12. All advertising placed 90 days hereafter by Duramax and East Park that depicts each
one-piece keel cooler will clearly display the beveled end(s) of the header(s); Donovan Marine,
Duramax and East Park may exhaust their respective advertising materials depicting their keel
coolers as presently configured.

13. Donovan, et al agree not to use the word or term “Grid” in any advertisements or
promotional materials relating to their respective one-piece keel cooler products.

14. All parties will bear their own costs and attorney fees in connection with the civil
actions and trademark proceedings.

15. Within sixty days afler the entry of the Stipulated Order of Dismissal in the litigation,
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objects, and other materials produced or designated as Confidential Information and all
reproductions thereof shall be returned to the producing party, except documents filed with the Court
or presented to the Court as evidence in connection with these actions.

16. In the event Duramax files a trademark application(s) including the design of its
beveled keel cooler, Fernstrum agrees not to oppose or otherwise contest said application or file a
petition to cancel any registration issuing from said application.

17.  The parties ;will request the Court to retain junisdiction over the parties to enforce the
terms of the Agreement.

IN WITNESS WHEREOF and with the intention of being legally bound, the parties and

Duramax, Inc. have signed this Agreement on the date listed below.

R.W.FERNSTRUM & COMPANY DONOVAN MARINE. INC.
Bngﬁ' L/\J@ (V] % A.Aﬁ;w B Mﬁ/
Paul W. Fernstrum, President {/]J. Benton Smallpage, Jr., President
—
Date:_ 477 9 fl /9 47 Date: 5//@//7 07
DURAMAX, INC. EAST PARK RADIATOR & BATTERY

SHOP, INC.

By?ﬁ %f/ By: T B,

Todd Boudreaux, President

Date:_/O 14y /999 Date:_2-6-17




UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF LOUISIANA

EAST PARK RADIATOR * CIVIL ACTION

* NO. 97-3598 c¢/w 97-3974
VERSUS
* SECTION “§”
R.W. FERNSTRUM & COMPANY * MAG. DIV.“1”
STIPULATED ORDER GF DISMISSAL

The Court having been advised that the parties have agreed to settle this action, it is hereby
ORDERED, ADJUDGED AND DECREED that:

1. This Court haﬁjurisdiclion over the parties and the subject matter of this suit.

2. All claims and counterclaims in each of the cases consolidated hereunder are hereby

b

dismissed with prejudice.

3. Each party shall bear its own costs and attorney fees.
4. This Court retains jurisdiction to enforce the Settlement Agreement.
Entered at New Orleans, Louisiana this day of May, 1999.
MARY ANNE VIAL LEMMON

UNITED STATES DISTRICT JUDGE




APPROVED AND CONSENTED TO:

ATTORNEY FOR PLAINTIFF EAST PARK RADIATOR & BATTERY SHOP:

Garvey, Smith, Nehrbass & Doody, L.L.C.
3 Lakeway Center, Suite 3290

3838 N. Causeway Boulevard

Metairie, Louisiana 70002-1767

By:
Gregory C. Smith

ATTORNEY FOR PLAINTIFF DONOVAN MARINE, INC.:

Deutsch, Kerrigan & Stiles, L.L.C.
755 Magazine Street
New Orleans, Louisiana 70130

By:
David M. Culpepper

ATTORNEY FOR DEFENDANT:

Dickinson Wright PLLC
1901 L Street, N.'W.
Washington, D.C. 20036-350’6

By:
Samuel D. Littlepage
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SETTLEMENT AND MUTUAL RELEASE AGREEMENT

This Settlement and Mutual Release Agreement (the “Agreement”) is made and entered into
by, between and among:

(a) R.W. Fernstrum & Company (“Fernstrum”), a corporation
organized and existing under the laws of the State of Michigan,
represented herein by Paul W. Femstrum, its duly authorized
president;
) East Park Radiator & Battery Shop, Inc. (“East Park™), a
corporation organized and existing under the laws of the State of

~ Louisiana, represented herein by Todd Boudreaux, its duly authorized
president;
(c) Donovan Marine, Inc. (“DMI”), a corporation organized and
existing under the laws of the State of Louisiana, represented herein
by James A. Dicks, its duly authorized executive vice-president; and
(d Duramax, Inc. (“Duramax”), a corporation organized and
existing under the laws of the State of Ohio, represented herein by
P.C. Miller, Jr., its duly authorized president;

who recite that:

WHEREAS, East Park has filed that certamn civil action entitled “East Park Radiator &
Battery Shop, Inc. versus R.W. Fernstrum & Company,” bearing number 97-3598 on the docket of
Section “S” of the United States District Court for the Eastern District of Louisiana, wherein East
Park seeks a declaratory judgment that: (1) the configuration of the one piece keel cooler product
sold by Femnstrum under the GRIDCOOLER trademark is totally functional and not susceptible of
trade dress protection; (2) the original East Park keel cooler product, sold under the DURAWELD
trademark, does not infringe any trade dress accorded to the GRIDCOOLER product; (3) the
redesigned keel cooler product of East Park does not infringe the trade dress asserted by Fernstrum;

and (4) East Park is not engaging in unfair competition by eniploying and/or selling the original or

redesigned DURAWELD keel cooler manufactured by East Park;
A 7 ExHIBIT /O

EXHIBIT
13

. CLEVELAND, OHIO 44102-1799

Deponent

Date [Z z@ QZRpKn
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WHEREAS, Femnstrum has filed that certain civil action entitled “R.W. Fernstrum &
Company versus East Park Radiator & Battery Shop, Inc.,” bearing number 97-3657 on the docket
of Section “S” of the United States District Court for the Eastern District of Louisiana, wherein
Fernstrum alleges that: (1) East Park’s use of “GRID COOLER” in connection with its business
infringes the exclusive rights owned by Fernstrum in its federally-registered trademark (U.S. Reg.
No. 941,382) in violation of 15 U.S.C. § 11_14(1); (2) East Park’s copying of the distinctive
appearance of Fernstrum’g GRIDCOOLER keel cooler has caused, and is likely to cause, confusion
on the part of the relevant trade and purchasing public; (3) East Park’s use of Fernstrum’s model
numbers in cbnnection with its business operations is likely to cause confusion on the part of the
relevant trade and purchasing public in violation of 15 U.S.C. §1125(a); (4) East Park’s use of the
GRIDCOOLER mark and the GRIDCOOLER trade dress is likely to dilute the distinctive qualities
of the trademark and trade dress in violation of 15 U.S.C. § 1125(c); and (5) East Park’s unlawful
misappropriation of Fernstrum’s trademark, trade dress, and methods of doing business are likely
to cause confusion or mistake on the part of the relevant trade and consuming public constituting
unfair competition;

WHEREAS, DMI ha$ filed that certain civil action entitled “Donovan Marine, Inc. versus
R.W. Fernstrum & Company,” bearing number 97-3974 on the docket of Section “S” of the United
States District Court for the Eastern District of Louisiana, wherein DMI seeks monetary damages
against Fernstrum for breach of contract for the termination of DMI’s distributorship relationship
with Fernstrum and recovery of fines and penalties for violations by Fernstrum of 35 U.S.C. §292;

WHEREAS, in the above civil action number 97-3974, Fernstrum has counterclaimed against
DMI alleging that: (1) Donovan Marine actively assisted a manufacturing competitor of Fe?mstrum
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(later shown to be Duramax) to design, develop, test, and sell a keel cooler replicating the grid-like
appearance of the Fernstrum product in violation of 15 U.S.C. § 1125(a); (2)The sale of the Duramax
DuraCooler keel cooler by Donovan Marine has caused, and is likely to cause, confusion on the part
of the relevant trade and purchasing public; (3) The sale of the Duramax DuraCooler keg:l cooler by
Donovan Marine constitutes the unlawful misappropriation of Fernstrum’s trade dress and is likely
to cause confusion or mistake on the part of the relevant trade and consuming public constituting
unfair competition; (4) Dox;ovan Marine’s use of “GRID COOLER” in connection with its business
and the promotion of non-Fernstrum keel coolers infiinges the exclusive rights owned by Fernstrum
in its federally-registered GRIDCOOLER trademark (U.S. Reg. No. 941,382) in violation of 15
U.S.C. § 1114(1); (5) Donovan Marine’s use of the GRID COOLER mark is likely to dilute the
distinctive qualities of Fernstrum’s GRIDCOOLER the trademark in violation of 15 U.S.C.
§ 1125(c); and (6) Donovan Marine's unlawful misappropriation of Fernstrum’s trademark and trade
dress have caused, and are likely to cause, confusion or mistake on the part of the relevant trade and
consuming public constituting unfair competition in violation of 15 U.S.C. § 1125(a) and Louisiana
common law and that state’s Unfair Trade Practices and Consumer Protection Law;

WHEREAS, the above-described civil actions numbers 97-3598, 97-3657 and 97-3974
(hereinafter referred to collectively as the “Litigation”) were consolidated for purposes of trial;

WHEREAS, trial in the above Litigation commenced on May 3, 1999 before United States
District Judge Mary Ann Vial Lemmon (the “Court”);

WHEREAS, Fernstrum, East Park and DMI agreed to settle the claims asserted in the above

Litigation during a conference with the Court on May 5, 1999;



WHEREAS, in order to settle and adjust their differences, Fernstrum, East Park and DMI
entered into that certain Term Sheet, effective as of May 5, 1999, which set forth in general the terms
and provisions for the settlement and compromise of the Litigation, upon the terms and conditions
set forth below, which each of the parties prefers to the hope of gaining balanced agains’_c the danger
of losing;

WHEREAS, although not a party to the Litigation, Duramax appeared and intervened in the
Term Sheet to the extent a1.1d for the purposes set forth therein and does now so appear and enter into
this Agreement; and

WHEREAS, pursuant to the directive of the Court, the Term Sheet, as executed by
Fernstrum, East Park, DMI and Duramax, was filed in the record of the Litigation on May 11, 1999;

NOW THEREFORE, in consideration of the premises and in order to implement the
transactions contemplated by the Term Sheet and to settle and compromise the differences between
Fernstrum, East Park, DMI and Duramax, it is agreed by and among the parties hereto that:

1. Fernstrum does hereby release, waive and forever discharge DMI, together with its
SUCCEsSOrs, assigns, subsidiary and affiliated corporations, officers, directors, employees and agents,
of and from any and all dandages, attorneys’ fees, bmﬁtive damages, injunctive and/or equitable
relief, demands, liability and rights, claims or causes of action of whatsoever kind, whe;her presenily
asserted in the Litigation or which could have been asserted by Fernstrum in the Litigation.

2. DMI does hereby release, waive and forever discharge Fernstrum, together with its
successors, assigns, subsidiary and affiliated corporations, officers, directors, employees and agents,

of and from any and all damages, attoreys’ fees, punitive damages, injunctive and/or equitable




relief, demands, liability and rights, claims of causes of action of whatsoever kind, whether presently
asserted in the Litigation or which could have been asserted by DMI in the Litigation.

3. Femstrum does hereby release, waive and forever dischargé East Park, together with
its successors, assigns, subsidiary and affiliated corporations, officers, directors,. employees and
agents, of and from any and all damages, attorneys’ fees, punitive damages, injunctive and/or
equitable relief, demands liability and rights, claims or causes of action of whatsoever kind, whether
presently asserted in the Liﬁgation or which could have been asserted by Fernstrum in the Litigation.

4. East Park does hereby release, waive and forever discharge Fernstrum, togéther with
its successors, assigns, subsidiary and affiliated corporations, officers, directors, employees and
agents, of and from any and all damages, attorneys’ fees, punitive damages, injunctive and/or
equitable relief, demands, liability and rights, claims of causes of action of whatsoever kind, whether
presently asserted in the Litigation or which could have been asserted by East Park in the Liti gation.

5. Femstrum agrees to indemnify and hold harmless DMI and its successors, assigns,
subsidiary and affiliated corporations, officers, directors, employees and agents, from and against
any and all damages, attorneys’ fees, punitive damages, injunctive and/or equitable relief, demands,
liability and rights, claims o' causes of action of whatsoever kind, whether presently asserted by
Fernstrum against DMI in the Litigation of which could have been asserted by Fernstrum against
DMI in the Litigation.

6. DMI hereby agrees to indemnify and hold harmless Fernstrum and its successors,
assigns, subsidiary and affiliated corporations, officers, directors, employees and agents, from and
against any and all damages, attorneys’ fees, punitive damages, injunctive and/or equitable relief,
demands, liability and rights, claims or causes of action of whatsoever kind, whether presently
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asserted by DMI against Fernstrum in the Litigation of which could have been asserted by DMI
against F emétrum in the Litigation.

7. Femnstrum hereby agrees to indemnify and hold harmless East Park and its successors,
assigns, subsidiary and affiliated corporations, officers, directors, employees and agents, from and
against any and all damages, attorneys’ fees, punitive damages, injunctive and/or equitable relief,
demands, liability and rights, claims or causes of action of whatsoever kind, whether presently
asserted by Fernstrum aéainst East Park in the Litigation of which could have been asserted by
Fernstrum against DMI in the Li tigation.

8. East Park hereby agrees to indemnify and hold harmless Fernstrum and its successors,
assigns, subsidiary and affiliated corporations, officers, directors, employees and agents, from and
against any and all damages, attorneys’ fees, punitive damages, injunctive and/or equitable relief,
demands, liability and rights, claims or causes of action of whatsoever kind, whether presently
asserted by East Park against Fernstrum in the Litigation of which could have been asserted by East
Park against Fernstrum in the Litigation.

5. Femstrum, East Park and DMI hereby agree that all claims and counterclaims asserted
in the Litigation shall be dismdissed with prejudice through the filing and entry in the Litigation of
a Stipulated Order of Dismissal substantially in the form of Exhibit 1 attached to the said Term
Sheet.

10. Femétrum hereby stipulates and agrees that DM, East Park and Duramax may,
without restriction, sell their existing stock of one-piece keel coolers, and additionally, Fernstram
further agrees that DMI, East Park and Duramax shall have a period of ninety (50) days from and
after May 5, 1999 within which to sell and/or manufacture additional keel coolers (over and above
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their existing stock) to fill existing orders and new orders received during the said 90 day perioa.
DMI and East Park hereby agree that the existing stock of one-piece keel coolers shall consist of
those keel coolers whose respective serial numbers are set forth on written notice thereof provided
by counsel for DMI and East Park to counsel for Fernstrum within ten (10) days of the date of entry
of the above Stipulated Order of Dismissal.

11.  As of the expiration of the ninety (90) day period set forth above, Duramax and East
Park agree to modify the AGSign and configuration of their respective one-piece keel coolers so as
to incorporate beveled fore and aft header portions as generally set forth on Exhibit 1. The parties
hereto acknowledge and agree that Exhibit 1 is a drawi;lg which was negotiated and agreed upon
duri4ng a recess from the trial in Civil Action Nos. 97-3974 and 97-3598 in the Eastern District of
Louisiana (in New Orleans) on or about May 5, 1999, and is not made to scale. Exhibit 1 does show
in general terms a side view of one end of a header for a béveled keel cooler having rectangular
coolant flow tubes. Exhibit 1 docs show that L1 shall be no greater than 1.125 inches, L2 shall be
greater than L1 and that 6 shall be greater than, or equal t0,40°. It is also agreed that Exhibit 1
shows that any beveled keel cooler according to this Agreement does not have a rectangular
configuration where L2 is perpendicular to L1 as in Fernstrum’s GRIDCOOLER keel cooler. It is
further stipulated by the parties that in the event that Fernstrum no longer uses a header configuration
consisﬁng of a vertical edge at the aft and fore of the headers on its GRIDCOOLER keel cooler, then
at such time Duramax and East Park shall not be required to use the header design modification as
illustrated on Exhibit 1 and shall at that time be free to adopt and use the vertical edge header

configuration previously utilized on Fernstrum’s GRIDCOOLER keel cooler.




12.  Upon the expiration of the ninety (90) day period set forth above, all parties hereto
agree to permanently mark, affix or imprint their respective word marks (e.g., GRIDCOOLER,
DuraCooler, and DURAWELD) on their respective one-piece keel cooler products.

13.  Upon the expiration of the ninety (90) day period set forth above, all advertising
thereafter placed by Duramax and East Park that depicts their respective one-piece keel coolers will
clearly display the beveled end(s) of the header(s) configured in accordance with the provisions of
paragraph 11 of this Agree'ment; provided, however, without limitation or restriction, DMI, Duramax
and East Park may exhaust their respective existing advertising materials depicting their respective
keel coolers as presently configured. Fernstrum further stipulates and agrees that upon the expiration
of the ninety (90) day period set forth above, DMI, Duramax and East Park shall not be required to
recall, destroy or issue any disclaimers in connection therewith, any catalogs, promotional materials
or other advertising materials depicting their respective one-piece keel coolers as presently
configured.

14.  DMI, East Park and Duramax each agree that {heir respective advertisements and/or
promotional materials relating or featuring their respective one-piece keel coolers will not hereafter
use the word or term “Grid.””’

15.  Within ten (10) days of the entry of the Stipulated Order of Dismissal in the
Litigation, Fernstrum shall take such action as may be necessary to effect the withdrawal, with
prejudice, of its application (application Serial No. 75/382,250) to federally register the configuration
of its one-piece keel cooler product as a trademark now pending before the Trademark Trial and

Appeal Board of the U.S. Patent and Trademark Office (the “trademark proceedings”). Nothing




herein shall preclude Fernstrum from seeking to register, in two dimensional design format, its
trademark logo featuring its one-piece keel cooler as part of said design.

16. In consideration of the foregoing, Fernstrum expressly covenants not to sue and does
hereby release, waive and forever discharge Duramax and East Park, together with their successors,
assigns, subsidiary and affiliated corporations, officers, directors, employees and agents, of and from
any and all damages, attorneys’ fees, punitive damages, equitable and injunctive relief, costs,
demands, liability, n'ghts; claims or causes of action of whatsoever kind, whether now known or
hereafter discovered, arising in any way out of the facts and/or claims asserted by Fernstrum in the
Litigation or which could have been asserted by Fernstrum in the Litigation.

17.  In consideration of the foregoing release by Fernstrum, Duramax and East Park
expressly covenant not to sue and do hereby release, waive and forever discharge Fernstrum,
together with its successors, assigns, subsidiary and affiliated corporations, officers, directors,
employees and agents, of and from any and all damages, attorneys’ fees, punitive damages, equitable
and injunctive relief, costs, demands, liability, rights, claims or causes of action of whatsoever kind,
whether now known or hereafter discovered, arising in any way out of the facts and/or claims
asserted (or which could have been asserted) by DMI, Fernstrum and East Park in the Litigation or
arising in any way from the facts asserted in said Litigation.

18.  Fernstrum stipulates and agrees that in the event Duramax or East Park files a
trademark application(s) with the U.S. Patent and Trademark Office, which includes the two-
dimenéio’nal design of their beveled one-piece keel cooler, Fernstrum will not oppose or otherwise
contest said application and Fernstrum will not file a petition or other proceeding to cancel any

registration issuing from said trademark application.
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19.  All parties to this Agreement agree that a copy of this Agreement shall be filed in the
record of the Litigation, and that the Court in the Litigation shall retain jurisdiction over the parties
hereto in order to effectuate and enforce the terms and provisions of this Agreement.

20.  Within sixty (60) days after entry of the Stipulated Order of Dism_issal in the
Litigation, those objects, documents and other materials produced or designated as Confidential
Information, and all reproductions thereof, shall be returned to the producing party, less and except
those documents filed wi';h the Court or presented to the Court a evidence in connection with the
Litigation.

21.  This Agreement is entered into without any admission of liability on the part of any
party hereto (which said liability is expressly denied), and is entered into by Fernstrum, DMI, East
Park and Duramax solely and only for the purposes of effecting the releases and settlements set forth
herein and carrying out the provisions of the Term Sheet without the necessily of further legal action.

22. Each of the parties hereto hereby represents that said party has entered into this
Agreement of its own free will, after reading same and conferring with its respective counsel, and
has not been induced to execute this Agreement as a result of any action, promise or representation
other than those which are expressly set forth in this Agreement.

23.  Each of the panies to this Agreement shall bear their own costs, expenses and
attorneys’ fees incurred in connection with the Litigation and the trademark proceedings.

24.  The terms and provisions of this Agreement shall inure to the benefit of, and shall be
binding upon, all subsidiaries, affiliates, successors, assigns and/or related companies or entities

controlled by the parties hereto (including but not limited to Progressive Allied Industries, Inc.) and
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shall serve to protect and be for the express benefit of all customers, agents and other persons acting

for the benefit of the parties with respect to the transactions and occurrences dealt with herein.

THUS DONE AND EXECUTED, in multiple originals on the dates hereinafter set forth but

all as of May 5, 1999, which is the effective date hereof.

WITNESSES:

11

R.W. Fernstrum & Company

By: @‘«,\Q LL\(}‘,G‘ u,\,\/\%—\

Paul W. Fernstrum, President
Date:__ 4 {L‘ (49

Donovan Marine, Inc.

By: q A\ Q lQ/(/Lé)/\

J amelg A. Dicks, Executive Vice-President
Date" T 1L =99

East Park Radiator & Battery Shop, Inc.

By:

Todd Boudreaux, President
Date:

Duramax, Inc.

P.C. Miller, Jf., Presideﬁi )

Date:_ 27 _:fer /;, (7 5P
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IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF MICHIGAN

SOUTHERN DIVISION

R. W. FERNSTRUM & COMPANY,
Plaintiff,

V. : CASE NO: 2:00-CV-194
DURAMAX MARINE, L.L.C,

Defendant.

x * % %

COURT'S RULING REGARDING

MOTION FOR PRELIMINARY INJUNCTION

x k * *

BEFORE: THE HONORABLE RICHARD ALAN ENSLEN
United States District Judge
Kalamazoo, Michigan
December 5, 2000

THE OHIO LEGAL BLANK CO., INC.

EXHIBIT

) 15
Dme':‘:_aa“obkptn

WWW.DEPOBOOK.COM CLEVELAND, OHIO 44102-1789

KATHLEEN S. THOMAS, U.S. District Court Reporter
410 West Michigan Avenue, Kalamazoo, Michigan 48007
(616)385-3050
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APPEARANCES:

APPEARING ON BEHALF OF THE PLAINTIFF:

SAMUEL D. LITTLEPAGE

Dickinson, Wright, Moon, VanDusen, et al

1901 L Street, N.W., Suite 800
Washington, D.C. 20036

KEVIN J. O'DOWD

Dickinson Wright, PLLC

200 Ottawa Avenue, N.W., Suite 90
Grand Rapids, Michigan 49503

Pk Be) -~

APPEARING O

N BEHALF OF THE DEFENDANT:
STEPHEN P. AFENDOULIS

Varnum, Riddering, Schmidt & Howl
330 Bridge Street, N.W.

P.0O. Box 352

Grand Rapids, Michigan 49501-352

0

ett, LLP

KATHLEEN S. THOMAS, U.S. District C
410 West Michigan Avenue, Kalamazoo,
(616)385-3050

ourt Reporter
Michigan 49007
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Kalamazoo, Michigan
December 5, 2000

at approximately 10:53 a.m.

* * * %

EXCERPT OF PROCEEDINGS
* * % %

THE COURT: The Plaintiff Fernstrum moved on
November 28th for a temporary restraining order and
preliminary injunction. By my Order of Novemﬁer 25th, I
denied the request for the temporary restraining order and
set a preliminary injunction hearing for today. I set
time limits for the presentations, 50 minutes each,
defendant used about all bf its time, the plaintiff did
not use all of its time.

I have read all the materials that were brought
here quickly, and I have now heard the arguments. Upon
review of the evidence submitted By the parties, both by
affidavit and by testimony of one witness today, I now
make findings of fact and law pertinent to the preliminary
injunction motion.

plaintiff R.W. Fernstrum and Company is a
manufacturer of keel coolers, which are essentially
cooling devices for ship and large boat engines, and 1its
named brand product is the Fernstrum Enhanced Gridcooler.

Defendant Duramax Marine is also a manufacturer of keel

KATHLEEN S. THOMAS, U.S. District Court Reporter
410 West Michigan Avenue, Kalamazoo, Michigan 49007
(616)385-3050
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coolers and the brand name of its product is DuraCooler
Both parties compete in the same market. They market to

their customers in trade publications such as The Marit:

Reporter and Engineering News, Work Boat and Nationa

[

Fisherman. In the latter part of September this year,

plaintiff learned that defendant had engaged in an

advertising campaign which advertised that its product was
"the best by test." Those ads with that language

appeared in the October editions of The Maritime Reporter

and Engineering News and Work Boat, and the November issue

of National Fisherman. Each of these magazines contained

rthe defendant's advertisements as well as plaintiff's own
advertisement for its Enhanced Gridcooler. Each of the
defendant's advertisements stated as follows, according to
Plaintiff's Exhibit 1-E and 2:

"The Best by Test--"

This is all a quote.

"The Best by Test.

Go to www.duracooler.com and see why DuraCooler
is the best by test. DuraCooler - the greatest innovation
in keel cooler technology in over 40 years - is the most
efficient keél cooler of the industry. Its unique
streamlined header enhances internal coolant and external
seawater flow, while reducing system pressure drop and

increasing cooling efficiency. This means optimum heat
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transfer efficiency, small keel cooler requirements and a
reduction in the cocling system costs.

"DuraMarine 1is constantly looking for ways to
improve the DuraCooler design. Our extensive, full-scale,
in-house testing program helps identify ways to improve
our keel coolers, making them smaller and more
affordable.

"DuraCooler is quickly becoming the keel cooler
of choice by owners, architects and shipyards'around the
world. So forget the rest and choose the best by test,
the DuraCooler from Duramax Marine. Visit
www.duracooler.com for your free sizing today."

That is a literal quote from Plaintiff's Exhibit
1-E and 2.

Defendant's website, at least as it appeared on
November 16th of this year, further explained this
advertising and made testing claims. The website provided
graphs comparing computer models of the "traditional keel
cooler" to the DuraCooler. It then made the claim that it
had conducted a test on the DuraCooler (model SC-48-96)
versus "an equivalent size square-head unit" and that the
rest showed that the DuraCooler increased heat transfer by
17 percent. It also made the claim that the initial tests
validated the computer testing. That appeared to the

Court in Plaintiff's Exhibit 3.
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Plaintiff's current president, Paul Fernstrum,
by his affidavit in support of the motion for preliminar
injunction, seeks to distinguish his product, the Enhan
Gridcooler, from traditional keel coolers. According to
Fernstrum, his company discovered in 1995 that enhanced
tubing, that is to say, tubing which possesses conical
protrusions, could‘result in significantly better heat
transfer, meaning an improvement of up to 30 to 35 percent
compared to the traditional smooth-walled keel coolers.
Naturally in this day and age, that had to be called a
dimple. This discovery led to the development of its
Enhanced Gridcooler product, which debuted in 1998 and
1999 World Boat trade show. Fernstrum also claims that
this enhancement made the Enhanced Gridcooler much more
efficient than traditional keel coolers.

plaintiff's argument for injunctive relief 1is
rhat defendant's advertising claims to the effect that the
DuraCooier has been tested to be the most efficient ccoler
in the industry is literally false in that defendant has
not tested its DuraCooler against the Enhanced Gridcooler
as well as many other models in the industry. Plaintiff
desires that this injunctive relief be entered prior tO
December 6th, COmMOrTOW, which is the opening day for 2
marine industry trade show in which both the defendant and

the plaintiff plan to participate, and in which defendant
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plans to use the advertising claims that I have just
outlined.

Defendant's response to the plaintiff's motion
gives a great number of reasons for denying the resguested
relief. Not the least of which is an affidavit by Michael
Brakey, the consultant hired by defendant to test its
DuraCooler products. According to Brakey, he did in fact
perform comparative tests of the DuraCooler against the

>~ A
PG

Hh

2000 and
determined that the DuraCooler outperformed the Enhanced
Gridcooler. Thét is in the Brakey affidavit, Paragraphs 8
to 12. Brakey also gave his opinion in that affidavic
that consumers in DuraCooler's market, "rigid keel
coolers, " which refer to rigid, one-piece coolers, are not
interested in other products like the Johnson and Walter
machine "demountable keel coolefs" because they are much
larger than the "rigid keel coolers" and, consistent with
its advertising, much less efficient. That's my reading
of Paragraphs 13 to 15 in Brakey's affidavit.

Brakey's affidavit otherwise explains the
scientific basis for his testing conclusions, down toO the
formula for heat transfer coefficient calculations. John
Krawczyk, the president and CEO of Flow Simulation, Inc..

has also filed his affidavit, which states that the

computation flow dynamics computer programs used in the

KATHLEEN S. THOMAS, U.S. District Court Reporter
410 West Michigan Avenue, Kalamazoo, Michigan 49007
(616)385-3050




[

[\9]

12
13
14
15
16
17
18
19
20
21
22
23
24

25

8
testing are reasonably reliable at lower flow rates in

]

ic conclusions regarding keel coclers.
Those are Paragraphs 9 and 10 of the Krawczyk affidavit.

Plaintiff's response or reply to the response
was filed yesterday at 3:54 p.m., something I noted
earlier today. It makes several arguments, some
accusations as to defendant's response.

First, it argues that there is undisputed
testimony that defendant did not test all models of keel

coolers in the industry. For this proposition, plaintiff

" cites the testimony of Ben Kingery, the advertising

manager of defendant, that various models of keel coolers,
the East Park Radiator Company céoler, the Walter Machine
Company coéler, and the Johnson Company cooler, Johnson
without a T, were not compared to the DuraCooler by direct
comparison test.

Second, plaintiff argues that defendant could
not have completed its testing of the Enhanced Gridcooler
by the time that the advertisements were placed.

Plaintiff makes this inference by noting that the first
Enhanced Gridcoolers, which were sold to Kody Marine, K -
Kody Marine, the place that defendant purchased the
Enhanced Gridcooler, according to Mr. Kingery were
delivered August 7th, 2000. Since they were tested in

Ohio according to Mr. Kingery, which would have involved
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some four days truck travel, the testing could not have

been completed by August 11lth, 2000, the date which Work

Boat magazine closed its advertising for its October 2000

Third, plaintiff makes the point that the
internet site that defendant has designed was designed in
1997 and 1998 based on computer testing and earlier

testing which had nothing to do with Enhanced -- with the

Fourth, plaintiff, in the affidavit of Todd S.
Fernstrum, the vice president of marketing for plaintiff,
gives the opinion that defendant's testing is inadequate
to provide conclusions as to all models of Enhanced
Gridcoolers because other models of Enhanced Gridcoolers
utilized more tubes and utilize a newly designed electrode
bosses, which change the heat efficiencies of the
products.

This morning I heard no testimony from the
plaintiff and heard one witness called by the defendant,
Michael Brakey, who also had an affidavit, as I
indicated. Brakey clarified the nature of his testing and
testing procedures and was of the opinion that the
conclusions in the advertising were accurate
notwithstanding recent changes to the Fernstrum products

and notwithstanding that the test of the Fernstrum product
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util;zed an 8-tube unit. He also clarified Mr. Kingery
was mistaken and indicating that defendant had purchasegd
its test unit from Kody Marine since the unit had not been
purchased tﬁere, but rather from Donovan Marine in May and
tested thereafter.

In reviewing a preliminary injunction motion

under Rule 65, this Court is required, of course, to

consider four factors: First, plaintiff's likelihood of
success on the merits; secondly, the irreparable harm that

could result to the plaintiff if the injunction is not
issued; third, the impact on the public interest; and
fourth, the possibility of substantial harm to others
caused by the requested injunction. That is the
essentially the test in every circuit, and has been in
this circuit every time since I've been on the bench, but
the most recent that I know of is in a Sixth Circuit case

called Basjicomputer Corp. v. Scott, a 1992 Sixth Circuit

decision. This evaluation focuses on all four factors,
rather than any particular factor, which was the warning

of the circuit in In re Delorean Motor Company, in 1985.

Taking them seriatim, likelihood of success
coming first, I say the following: This suit is brought
pursuant to Section 43(a) (1) (B) of the Lanham Act, which
is codified at 15 U.S.C. Section 1125(a) (1) (8), as well as

state law claims which more or less simply repeat the
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state law form the strictures of the Lanham Act. This

section provides that:

"1125. False designations of origin, £false
descriptions and dilution forbidden.
(a) Civil action. (1) Any person who, on or in

connection with any goods or services, or any container
for goods, uses in commerce any word, term, name, symbol,
or device, or any combination thereof, or any false
designation of origin, false or misleading description of
fact, or false or misleading representation of fact,
which... skipping to (B) in commercial advertising or
promotion, misrepresents the nature, characteristics,
qualities or geographic origin of his or her or another
person's goods, services or commercial activities, shall
be liable in a civil action by any person who believes
that he or she is likely to be damaged by such act.

This statute has been interpreted by the Sixth
Circuit as creating a cause of action requiring the
plaintiffs to prove five elements: To staté a cause of
action for misleading advertisement under Lanham, a
plaintiff must establish the following:

First, that the defendant has made false or
misleading statements of fact concerning his own product
or another's; two, the statement actually or tends to

deceive a substantial portion of the intended audience;
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third, the statement is material in that it will likely
influence the deceived consumer's purchasing decisions;
four, the advertisements were introduced into interstate
commerce; qnd five, there is some causal link between the
challenged statements and harm to the plaintiff.

That ccmes from American Council of Certified

Podiatric Phvsicians and Surgeons v. American Board of

Podiatric Surgery, Inc., 185 F.3d 606, the quote from 613,

a 1999 Sixth Circuit published opinion.

Notwithstanding the above definition of the
cause of action, not all of these elements are pertinent
to a request for injunctive relief. As the Sixth Circuit

Court of Appeals stated in the American Council decision,

the evidence of causation a plaintiff must introduce to
establish a Lanham Act claim varies depending upon the
relief sought. Regarding deception, "injunctive relief
may be obtained by showing only that the defendant's
representations about its product have a tendency to
deceive consumers while recovery of damages requires proof
of actual consumer deception." Citing an Eastern District
of Pennsylvania case in 1985 and an Eighth Circuit case 1in
1980. "This lower standard--" continuing the quote, "has
arisen because when an injunction is sought, courts may
protect the consumer without fear of bestowing an

undeserved windfall on the plaintiff.” Then citing to

KATHLEEN S. THOMAS, U.S. District Court Reporter
410 West Michigan Ayenue, Kalamazoo, Michigan 48007
(616)385-3050




10

11

12

13

14

15

17

18

19

20

21

22

23

24

25

13

Black Hills Jewelry and J. Thomas McCarthy, in a book

called McCarthv on Trademarks and Unfair Competition

at
Section 27:31 in 1998.

Continuing the quote, “Althouéh plaintiff n
not present consumer surveys Or testimony demonstrating an
actual deception, it must present evidence of some sort
demonstrating that consumers weré misled." End of the

Sixth Circuit quote in American Council. It comes from

Page 618, Volume 185 of F.3d.

Furthermore, there is a legal presumption in
Lanham Act cases that if advertising is literally false it
will cause deception of consumers and likely influence

purchasing decisions. See Eorous Media Corp. v. Pall

Corp., 110 F.3d 1329 and 1333 an Eighth Circuit case in

1997; Castrol v. Pennzoil, 987 F.2d 939 at 943, Third

Circuit case in 1993; U-Haul International, Inc. v.

Jartran, Inc., 793 F.2d 1034 at 1041, Ninth Circuit

decision in 1996; Harper House, Inc. V. Thomas Nelson,

Inc., 889 F.2d 197 at 209 from the Ninth Circuit in 1989;

and finally, Resource Developers, Inc. v. Statue of

Libertv-Ellis Island, 926 F.2d 134 at 140, of course from

the Second Circuit, and in 1991. There is a hyphen
between Liberty and Ellis.
In this case, plaintiff's theory of liability 1s

that the advertising was literally false and that its
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falsehood related to claims about its product testing
This is significant since the federal courts have
announced special rules governing product testing claims

These rules were announced by the Second Circuit in

Castrol v. Quaker State, that's 977 F.2d 57 at 62 1in 1992

as follows:

"To succeed under 43(a), a plaintiff must
demonstrate that 'an advertisement is either literally
false or that the advertisement, though literally true, is
likely to mislead and confuse consumers. Where the
advertising claim is shown to be literally false, the
court may enjoin the claim "without reference to the
advertisement's impact on the buying public." 1I'm reading

from McNeil- P.C.C., Inc. v. Bristol-Myers Squibb Co., 938

F.2d 1544 and 1549, a Second Circuit case in 1991 (quoting
Coca-Cola at 690 F.2d 317) (citations omitted). Here,
Castrol contends that the challenged advertisement is
literally false. It bears the burden of proving this to a
nlikelihood of success" standard.

"Ag we have on two occasions explained,
plaintiff bears a different burden in proving literally

false the advertised claim that tests proved defendant's

product superior, than it does in proving the falsity of a

superiority claim which makes no mention of the tests...

A plaintiff's burden in proving literal fals:ity
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thus varies depending on the nature of the challenged
advertisement. Where the defendant's advertisement claims
that its product is superior, plaintiff must affirmatively
prove defendant's product equal or inferior. Where, as in
the current case, defendant's ad explicitly or implicitly
represents that tests or studies prove its product
superior, plaintiff satisfies its burden by showing that
the tests did not establish the proposition for which they

were cited. McNeil, 938 F.2d at 1545. We have held that

Lo y

a plaintiff can meet this burden by demonstrating that the
tests were not sufficiently reliable to permit a
conclusion that the product is superior. Procter, 747

F.2d at 119; see also Alpo Pet Foods Inc. v. Ralston

purina Co., 720 F.Supp. 194 at 213, from the District of

Columbia, in 1989, affirmed in part and reversed on other
grounds, 913 F.2d 958 from the D.C. Circuit in 1990.

American Home Products Corp. V. Johnson & Johnson, 654

F.Supp. 568 and 590, from the Southern District of New

York in 1987; Thompson Medical Co. v. Ciba-Geigy CoOID..

643 F.Supé. 1109 at 1196 to 99, another Southern District
case in 1986. The Procter rgufficiently reliable!
standard of course assumes that the tests in question, if
reliable, would prove the proposition to which they are
cited. 1If plaintiff can show that the tests, even if

reliable, do not establish the proposition asserted by the
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defendant, the plaintiff.has obviously met its burden. 1In

such a case, tests which may or may not be 'sufficiently
reliable' are simply irrelevant.

That is, the major quote comes from Castrocl v

Voo

Ouaker State, at 977 F.2d, the quotes are from Pages 62
and 63. These same legal principles relating to falsehood
of product testing claims have been recognized by several
other federal circuit courts of appeals. See C.B. Fleet

Co., Inc., v.SmithKline Beecham Consumer Healthcare, 131

F.3d 430 at 435, a Fourth Circuit case in 19%7. BASF

Corp. v. 0l1d World Trading Co., 41 F.3d 1081 at 1088-1091

a Seventh Circuit decision in 1994; Rhone-Poulenc Rorer

Pharmaceuticals, Inc. V. Marion Merrell Dow, Inc., 93 F.3d

511 at 514 an Eighth Circuit case in 1996; and Southland -

Sod Farms v. Stover Seed Co., 108 F.3d4d 1134 at 1139 a

Ninth Circuit case in 1997.

Furthermore, the fact the advertising in
question did not make a direct comparison between the
plaintiff and the defendant's products is not
dispositive. That's Castrol at Pagé 946, different

Castrol perhaps-- Castrol v. Pennzoil, 987 F.2d 939 at

946, Third Circuit 1993, a case in which Pennzoil claimed
to have outperformed all leading motor oils in viscosity
breakdown, the Third Circuit explained this rule as

follows:
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Moreover, there need not be a comparison to a

competitor for a statement to be actionable under the

Lanham Act. See American Home Products Corp. v. Johnson &

Johnson, 654 F.Supp. 568, Southern District of New Yeork in
1987, holding that the claim that Tylenol gives
unsurpassed relief is not puffery despite the lack of
direct comparison. Gillette, Number 89, a slip opinion at
Page 42 for slip op. No. 3686. The claims "smoothest,
most comfortable shave" i1s not pdffery. Under Pennzoil's
logic as Castrol points out, the Ford Motor Company could
claim that its Pinto model offers the best rear end
protection as long as no competitor is specifically

named. Such a result is impractical and illogical."

The quote is from Castrol v. Pennzoil Co., Page

946; see also Gillette V. Norelco, 946 F. Supp. 115, 119,

Footnote 2 from the District of Massachusetts in 1996.

In this case, the advertising claim was made as
to all keel coolers in the industry and the claim appeared
in magazines in which plaintiff regularly advertised its
products. Thus, its logical to assume that the claim
applied specificall? to plaintiff's products.

One problem in assessing product testing claims
is how to regard an advertisement which contain both
general product claims couched in specific testing data

which is more limited. One example of this scenario was
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the advertising at issue in the Seventh Circuit case in

Southland Sod Farms v. Stover Seed, that's-- I cited t

hat
pefore, I'll recite it, 108 F.3d 1134 at 1139, 15997 case.
In that case, the Seventh Circuit Court of Appeals held
there was a genuine issue of fact as to whether an
advertisement claiming that Bonzai grass outperformed a
competing turfgrass was literally false. The
advertisement there at issue claimed that in comparison to
tests Bonzai grass oOu ing grass, but
the advertisement contained a disclaimer that this result
was based on a four-month growth study. The plaintiff in
Southland regarded the advertisement as literally false
because its grass outperformed Bonzai in long-term growth
and the test did not provide a basis for a conclusion as
to long-term growth. In reaching its conclusion that
there was a genuine issue of fact as to literal falsity,
the Seventh Circuit relied upon the following rules in
assessing advertisements:

"When evaluating whether an advertising claim 1is
literally false, the claim must always be analyzed in its
full context... 'In determining facial falsity the Court
must view the face of the statement in its entirety,
rather than examine the eyes, NnosSe and mouth separately

and in isolation from each other."

That's page 1139, citation is omitted.
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AIn this case, -the context for regarding these
advertising claims is not the large consuming public, but
rather a small group of very technically informed naval
architects, marine engineers, shipwrights and large boat
owners. This is important be;ause, as one court has said,
"Context can often be important in discerning the message
conveyed and this is particularly important considering
the target is not the consuming public, but really.a more

well informed and sophisticated audience of merchants."

The quote comes from Plough v. Johnson & Johnson Baby

Products, 532 F.Supp 714 to 718 from the District in
Delaware in 1982. In the context of naval architects,
marine engineers, shipwrights, and large boat ownérs, such
buyers are unlikely to find the defendant's testing claims
were literally false or that the testing either was
unreliable or otherwise insufficient to prove the
propositions asserted. |

First, the Court believes that the buying
audience would view the claims about the DuraCooler as
claims about rigid, one-piece keel coolers and not as to
claims about demountable keel coolers, which obviously
serve a different market niche completely.

Second, the Court believes that this kind of
sophisticated buying audience would understand that, iﬁ

view of the fact that advertisements explicitly rely upon
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20

both computer analysis and limited sample testing, that
direct test comparisons were not performed on every mo

of keel cooler available in the market, particularly where

constant basis.
Third, this kind of sophisticated buying
audience would have appreciation of the computation £flow

dynamics utilized by Krawczyk and Brakey and would tend to

o
)

regard thié kind of analysis when coupled with sample
testing as a generally reliable basis for the defendant's
advertising claims.

Fourth, this kind of sophisticated audience is
likely to understand defendant's advertising claims as a
controversial scientific opinion for the purpose of
product promotion and is likely to be wary of such
advertising claims.

Fifth and finally, although the fact that some
of the advertising claims made by DuraCooler predated
their testing of the Enhanced Gridcooler may provide a
basis for liébility as to some past ads, it does not
provide a basis to issue a prior restraint as a current
advertising which later testing now supports as generally
reliable. The First Amendment protects the right to free
commercial speech which is true today even if it were

false yesterday. Accordingly, the Court determines that
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the plaintiff is not likely to prevail on the merits

[
8]

that it cannot establish the literal falsity of
defendant‘s advertising claims.

While it's not necessary to talk about the rest
of the tests, I'm going to briefly talk about irreparable
harm to the plaintiff.

While the victim of literally a false -- while
the victim of literally false advertising does suffer
irreparable harm within the meaning of Rule 65, the Court
has found that it is unlikely that the plaintiff's
argumenté and false advertising will prevail. As such,
the Court cannot find the irreparable harm to the
plaintiff.

Irreparable harm to others. While no person has
a constitutional right to promulgate falsehood, the |
defendant does have a constitutional First Amendment right

to engage in truthful commercial advertisement. See

U-Haul International v. Jartran, a Ninth Circuit case, 793

F.2d 1034 especially at 1042 and 1043. Since the Court
has found that the defendant's advertisement is most
likely truthful, the granting of an injunction would be an
unlawful prior restraint on free speech and would
irreparably harm the plaintiff. Therefore, this factor
also favors the defendant.

Finally, the public interest. Plaintiff has
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urged that it is in the public interest to prevent this
advertisement because of the efféct upon consumers.
Because the Court determines that it is most likely that
it would have a positive, non-deceptive effect upon the
marketplace, the Court also determines that the public
interest favors the denial of the injunction.

Therefore, the Court denies the plaintiff's
motion for preliminary injunction and will enter a written
order denying the injunctioh consistent with this opinion
soon, perhaps today.

That concludes the business before the Court and
the Court, therefore, adjourns.

MR. GURBST: Your Honor--

Never mind. Thank you.

COURT CLERK: All rise.

Court is adjourned.

(At 11:25 a.m., proceedings were concluded.)
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: Northport
Engineering

LIMITED

DuraCoolers™ are quickly becoming the keel cooler of choice
around the world! Take, for example, Tug Waipapa, one of
four harbour tugs being built at Northport Engineering Ltd in
Whangarei, New Zealand. Three of these tugs are being built
for Ports of Auckland Ltd and one for the Port of Tauranga
Ltd. All are 22 meter vessels powered by twin CAT

3516 EIUs and will be operating in the North

Island of New L =
Zealand. The tugs o m———
will be push button
controlled and each
will be operated by
a crew of two.
The main en-
gines are
cooled by SC-
418-168 units
and the Ulstein
propeller units, steering and winch hydraulics are cooled by
SC-212-120 DuraCoolers by Duramax® Marine LLC and
distributed by Morse Controls (NZ) Ltd.

DuraCoolers are the first innovation in keel cooling technology
in over half a century. Its streamlined header reduces pressure
drops in the system and more efficiently uses the coolers’
capacity to bring the customer a more efficient, durable keel
cooler. And Duramax Marine LLC has taken the guess work
out of keel cooler sizing with its years of research and develop-
ment and in-house, computerized sizing system. Whether it is
for retrofit or new construction, there is a size that meets your
requirements.

© 2000 by Duramax® Marine LLC  file: bk/u/northport41700

Phatos Courtesy of Ford Off Shore Services Ltd New Zealand




Sales & Services

801 Odette Street
Houma, Louisiana 70363
Telephone: 504-876-3120

504-876-6944
Fax: 504-876-0305




EAST PARK RADIATOR &
BATTERY SHOP, INC.

Mission Statement

East Park Radiator is committed to providing impeccable quality
and service to its customers through continued research, design and
testing of its own products and the other products it services for the
marine and oilfield industry.

History

East Park Radiator was started in 1962 as a radiator repair and
battery facility. Since its inception, East Park Radiator has evolved
into a major repair facility servicing radiators, tube and shell heat
exchangers, aftercoolers, inner coolers, air exchanger and keel
coolers for the marine and oilfield industry. After years of
extensive repair to marine and oilfield heat transfer equipment, East
Park Radiator & Battery Shop, Inc. applied its knowledge and
experience to the development and manufacturing of its’ own keel
cooler and replacement tube and shell heat exchangers. East Park
Radiator & Battery Shop, Inc. gained insight into the concerns of its
customers based on prior equipment failures and used this insight to
develop our improved products.







HEAT EXCHANGERS & OIL COOLERS

Service & Repair

1. EMD accessory rack oil cooler
during disassembly.

. EMD accessory rack oil cooler
being pressure tested before
reassembly.

EMD accessory rack oil cooler
being reassembled.

EMD accessory rack oil cooler
ready for delivery.

. EMD 20645E7B jacket water
heat exchanger before
disassembly.

. EMD jacket water heat
exchanger disassembled.

7. EMD jacket water heat
exchanger tube bundle
being installed into the
housing.

8. EMD jacket water heat
exchanger ready for delivery,
after being pressure tested
and painted.

9. Stainless steel inserted
inlet/outlet bonnet fabricated
to replace original. The
original cast iron bonnet was
not repairable.

10. Stainless steel inserted return
bonnet fabricated to replace
the original.




HEAT EXCHANGERS & OIL COOLERS

16645E7B EMD Oil Cooler
( Replaces Young OEM Models) 0

1. Machined naval brass tubesheets and
baffles, ready for tube installation.

2. Completed tube bundle ready to be
installed into housing.

3. Carbon steel housing and end bonnets
 that have been sandblasted and coated
waiting for assembly.

5. Tube bundle is being pressure tested
to verify tubesheet to tube bond
integrity.




HEAT EXCHANGERS & OIL COOLERS

6. Carbon steel end bonnets being
assembled.

8. Completed oil cooler is bemg
pressure test.




INNERCOOLERS & AFTERCOOLERS

Service & Repair

1. Alco aftercooler before
servicing.

2. Alco aftercooler after having
been disassembled, cleaned,
repaired, pressure tested and
painted.

3. 12V71TI Detroit Diesel
heat exchanger and
innercooler before
servicing.

4. 12V71TI Detroit Diesel
heat exchanger and
innercooler after having
been disassembled,
cleaned, repaired, pressure
tested and painted.

5. Caterpillar aftercooler in the
process of being painted.

6. Large ship aftercooler in the
pressure testing stage, after
having been disassembled,

cleaned and repaired.

7. EMD aftercooler before.

8. EMD aftercooler after having
been disassembled.

9. EMD aftercooler being painted
after reassembly, repairing, and
pressure testing.

10. EMD in final stages of
reassemblying.

NOTE:
We have the capability to
fabricate new Carbon Steel
or Stainless Steel end
bonnets as the need arises.




KEEL COOLERS
Service & Repair

ey

1. Manifold and tube section replaced
at a significant savings in cost, to
the customer.

f 2. Keel cooler bent and damaged.

TER

5. Keel cooler after being cleaned,
repaired, threads reworked and
replacement of gaskets and anodes.




KEEL COOLERS

Manufacturing

Welded Construction For Dependability & Durability.
Seamless 90/10 Copper-Nickel Rectangular Tubes
- With 0.070% Wall Thickness
- Exceptional Heat Transfer Properties
- Excellent Corrosion/Erosion Resistance To The Effects Of Sea Water.
- Exceptional Anti-Fouling Capabilities
Many Models Available - Interchangeable With Competition.
Each Unit Equipped With Cathodic Protection.

Before Delivery:
- Each Unit Is Assembled, Pressure Tested And Hydrostatically Tested

Full Scale Heat Transfer Dynamometer

Continued Research, Design And Testing Of Keel Coolers
- Example: Flange Mounted Keel Cooler To Be In Full Production Soon.

Redesigned Manifold To Improve Water Flow And Pressure Drops.

Full Line Of Replacement Parts In Stock,

Services:

{24 Hour Emergency [Delivery Upon Request (Subject To Prior Sale).
- Clean & Repair Of All Makes Of Keel Coolers.




AUTOMOTIVE & INDUSTRIAL RADIATORS

Sales & Service

{ 1. 671 Detroit Diesel Radiator
before.

2. 671 Detroit Diesel Radiator
after having been recored,
side walls replaced and coppon
coated.

3. 8V71 Detroit Diesel recored
radiator.
Radiator has solder coated
core. The tanks and side walls
were sandblasted, primed
and painted.

4. Six section radiator in the
reassembly process. Cores
are solder coated. The tanks
and side walls were sand-
blasted, primed and painted.

5. New Cummins radiator being
loaded for delivery.

6. Four section radiator and
aftercooler after having been
recored with solder coated
cores.

7. Radiator in the process of being
repaired and sidewalls will be
replaced.




BATTERIES & ACCESSORIES

Automotive, Truck, Industrial & Marine Batteries
(6,8, 12, & 24 Volts)

Custom made battery cables.

Coast Guard approved battery boxes
(4D, 8D, Universal )

Battery Terminals

Battery Charges

TRUCK ACCESSORIES

Duraliner Bed Liners Bed Rails

Better Built Aluminum Tool Boxes Fender Flares
Bug Shields Rubber Mats
Trailer Hitches And much more.

Call for all your truck accessories needs!




INTERNATIONAL WORKBOAT SHOW

+ METALCRAFT MARINE INC
Kingston, ON K7K 6N7 CANADA
Tel: 613-542-1810 ¢ Fax: 613-542:6515

583

MeTso TRELLEX FENDERS
Keokuk, 1A 52632 USA
Tel: 800-553-7036 ¢ Fax: 319-524-7290
E-Mail: johnrector@metso.com

2241

Micap MARINE

Los Angeles, CA 90025 USA
Tel: 866-779-7779  Fax: 310-571-1673
E-Mail: jm@micadmarine.com
www.micadmarine.com

2630

MicHiGAN WHEEL CORP

Grand Rapids, Mi 49507 USA
Tel: 616-452-6941  Fax: 616-247-0227
£-Mail: info@miwheel.com
www.miwhéel.com

1458

+ IVICROPHOR X
Willits, CA 95490 USA
Tel: 707-459-5563 ¢ Fax: 707-459-6617
E-Mail; info@microphor.com
www.microphor.com

2031

MipwAy PusLiSHING LTD 2809
SE27 OTP London ENGLAND

Tel: 44 208 766 6464

Fax: 44 208 766 6363
E-Mail:sthompson@midwaypublishing.co.uk

www.midwaypublishing.co.uk

MILITARY SEALIFT

COMMAND 2620
Washington Navy Yard, DC 20398 USA
Tel: 202-685-5063 ¢ Fax: 202-685-5067
www.msc.navy.mil

MiLLer ELecTric MFe Co
Appleton, Wl 54912 USA
Tel: 920-734-9821 « Fax: 920-735-4013
www.millerwelds.com

1604

MiLLER-LEAMAN INC

Daytona Beach, FL 32114 USA
Tel: 386-248-0500 ¢ Fax: 386-248-3033
E-Mail: sales@millerieaman.com
www.millerleaman.com

2204

MiLToN W. SEILER & ASSOCIATES,
A DIVISION OF BROWNLEE-VIORROW
Co Inc

Metairie, LA 70003 USA

Tel: 504-888-5410 * Fax: 504-888-1025
E-Mail: seiler@netkorktel.net
www.bmeco.com

2860

+ MissioN MARINE 2769
Sandusky, OH 44870 USA

Tel: 419-625-0123 ¢ Fax: 419-625-4313
E-Mail: missionmarine@aol.com

www.missionmarine.com

b
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~ EERNSTRUM

GRIDCOOLER

stands out from the rest by continuing

and unmatched overall quality.

WWW.DEPOBOOK.COM
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We Won't ‘
Compromise
Qur Standards —

You Shouldn’t Either.
In a confusing world of look-alikes, the Fernstrum GRIDCOOLER®

durability and efficiency with this unique combination of features:

« One-piece header construction that offers legendary durability

+ Superior materials and manufacturing, allowing for a 2-year warranty.

« Availability of either smooth wall or enhanced tube allows for the
selection of the most efficient, cost-effective cooling solution.

R.W. Fernstrum & Company

16 11t Avenve, Menominee, M} 49858 @ P 9068635553 @ Fic 9068635634 @ www.fernsium.com

to set the standard for quality,

Circle 172 on Reader Service Card

R

182

MiTtcHELL CRANE
Bryan, TX 77808 USA
Tel: 979-778-2057 + Fax: 979-778-0658
E-Mail; steve@mitchellcrane.com
www.mitchellcrane.com

2820

MiTsuBisHi ENGINE NORTH AMERICA
Addison, IL 60101 USA

Tel: 630-268-0750  Fax: 630-268-9293
www.mltsublshi-engine.com

1755

MK PRODUCTION RESOURCES INC 175
Brunswick, GA 31520 USA {
Tel: 912-554-1806 ¢ Fax: 912-554-0574
E-Mail: omcveay@mkpro.com
www.mkpro.com :

\

+ MMC INTERNATIONAL CORP 1608
Inwood, NY 11096-1011 USA

Tel: 516-239-7339 « Fax: 516-371-3134
E-Mail: mm¢inwd@aol.com

www.mmcintl.com

MONARCH INDUSTRIES INC
Winnipeg, MB R21 403 CANADA
Tel: 204-786-7921 » Fax: 204-889-9120
www.monarchindustries.com

949

MONTIPOWER LLC
Boyce, VA 22620 USA
Tel: 540-837-1138  Fax: 954-337-3889
E-Mail: montipow@visuallink.com /

2948

2012

+ Moose Boars

Nicasio, CA 94946 USA
Tel: 415-662-2467  Fax: 415-662-2506!
E-Mail: info@mooseboats.com
www.mooseboats.com

MOPS MARINE .
LICENSE INSURANCE 232
Long Beach, NY 11561-3245 USA

Tel: 516-431-4441 « Fax: 516-889-172
E-Mail: mmeditz@lancer-ins.com
www.mopsmarinelicenseinsurance.cor

-

Motor-Services Hugo Stamp z
Fort Lauderdale, FL 33315-3017 US/
Tel: 954-763-3660 ¢ Fax: 954-763-2:
E-Mail: info@mshs.com !
www.mshs.com

MR. LONGARM z
Greenwood, MO 64034 USA

Tel: 816-537-6777 ¢ Fax: 816-744-2C
E-Mail: sales@mrlongarm.com !
MTG MotTtec i
Oakville, ON LBH 5S3 CANADA

Tel: 905-829-9922 » Fax: 905-829-9,
E-Mail: mtg@mtgmoltec.com
www.mtgmoltec.com

MuLticom z
St. Louis, MO 63119-3143 USA }
Tel: 314-968-9800 ¢ Fax: 314-968-8%
E-Mail: sales@multi.com
www.multi.com

www.workboat.com » DECEMBER 2003 « Wor
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Jeffersonville, Ind.

“Midland is a big, big cow to swal-
low,” Horn said.

Midland will be a relatively
smaller portion of KeySpan than it
was of Eastern, said Raskin, whose
future role with the company has
yet to be decided.

Midland, which Eastern acquired
in 1961, has a fleet of 2,300 barges
and 87 towboats. It hauls mainly coal
and other dry bulk cargoes. Midland
employs approximately 1,300 people,
about 44 percent of Eastern’s total
work force of 2,900.

For the nine months ended Sept.
30, Eastern’s revenues totaled $660
million, with natural gas accounting
for $452.4 million and the marine
side $196.8 million.

Marine revenue rose $2.1 million
from the year before, reflecting an
improved exporl grain market and
increased imports of ores and steel-
But the
increase was offset in part by lower
demand from utilities for coal.

—- Dale K. DuPont

related raw materials.

Northwest shipyard lands
GCanadian partner
hat their booths at the recent
WorkBoat Northwest Show in

‘Seattle were side by side was just a
coincidence. Given their new rela-

tionship, however, the exhibition’s
juxtaposition of Vancouver
Shipyards Co. Ltd. and Bellingham
(Wash.) Bay Shipyard symbolized
their new financial and working
relationship.

Just prior to the show, officials
from both companies agreed to an
arrangement in  which the
Washington Marine Group (owners of
Vancouver Shipyards, Vancouver
Drydock Co., Victoria Shipyards Co.
Ltd., Seaspan International, C.H.
Cates & Sons Ltd. and many other
commercial marine businesses in
British Columbia) purchased 49 per-
cent of Bellingham Bay Shipyard.

WORKBOAT o JANUARY o 2000

1S HAVE

FERNSTRUM

Today, the GRIDCOOLER keel cooler is known by countless customers
around the world for its durability, efficiency and ease of installation. With
well over 20,000 models to choose from, Fernstrum has a keel cooling solution
that’s right for your application. Don’t take chances with your engine’s durability.

Do it right the first time...Use Fernstrum GRIDCOOLER keel coolers.

R.W. FERNSTRUM & COMPANY

1716 11th Avenue, Menominee, Ml 49858
Ph: 906-863-5553 Fax: 906-863-5634 E:mail: sales@fernstrum.com

LOOK FOR THE GRID... FIND FERNSTRUM QUALITY

- & s R N i PR

SCHUYLER RUBBER CO., INC.

16901 Wood-Red Rd. Phone (425) 488-2255
Woodinville, WA 98072 Fax (425) 488-2424

Web Site: www.schuylerrubber.com
1-800-426-3917

E-mail: sales@schuylerrubber.com

17




WHY BUY
FERNSTRUM
GRIDCOOLERS-

A 7T EXHIBIT_ |/
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pared to the Fernstrum
-this section, we would
| about some of the
atements that may be
competitors.

RIDCOOLER creates a
1t of drag in high speed
eir sturdy design will
the most demanding

ny 'GRIDCOOLER may be
‘Tecess or just externally
de, bottom or rake of
yéending on the vessel

RIDCOOLERS require too
igh hull fittings.

GRIDCOOLER can use
s ‘option which requires only
rough hull fittings, one for the
zzle  and one for the outiet

o-pass or U-Flow
oth-inlet and outlet
ame end of the unit. The
a’variety of fasteners

his. statement might be
ding on the cross-sectional
erimeter of the two tubes
" comparison, but don’t be
elieving that the grooved

‘our- competitors is more
“our tubing. Efficiency of
units. in question can be
simply comparing the

QUALITY — Our 100% parts inspection process and rigorous testing
procedures insure that all raw material and every GRIDCOOLER is built
with the same exacting standards that prompted the U.S. Navy to set
their keel cooling standards by the Fernstrum GRIDCOOLER. Nearly
25% of the production time for every GRIDCOOLER is spent in
inspection and testing, from raw material to finished product. This
level of quality control insures the dependability and performance that
has kept our GRIDCOOLERS in service for as long as 30 years.

MATERIALS — A standard series GRIDCOOLER is made of either heavy
gauge 90/10 copper-nickel or 5000 series marine grade aluminum
rectangular tubing. These alloys were chosen because of their
resistance to salt water corrosion and their heat transfer abilities. The
copper/nickel units are silver brazed, and the aluminum units are
welded. These construction materials and methods provide a level of
durability far above any kit cooler.

DURABILITY — While 70/30 copper/nickel is marginally more
corrosion resistant than 90/10, its lower heat rejection abilities make
it a relatively poor heat conductor when compared to 90/10. However,
don’t be fooled into believing a kit cooler is more corrosion resistant
than a GRIDCOOLER. A kit cooler uses a very thin walled tube while our
GRIDCOOLER uses a much thicker wall tube. This thicker wall tube,
and our welded and brazed joints, led the U.S. Navy to give the
Fernstrum GRIDCOOLER a 20 year rating.

CONSTRUCTION — Kit coolers use “O” rings and gaskets to hold their
coolers together for a “tight” seal. Unlike a kit cooler, the welded and
brazed construction of a GRIDCOOLER provides a solid cooler. Welded
and brazed joint construction aiso eliminates the excess wear between
vibrating tubes and fasteners that occurs with kit coolers. Sure, you
can replace kit tubes a bit easier, but why should you have to replace
tubes? :

PRECISION — Every GRIDCOOLER is built out of high quality pipe and
sheet stock, not cheap out-of-round and thread bare castings or plug-
and-pray seals. This allows us to let you decide how your GRIDCOOLER
will attach to your vessel; and have peace of mind in knowing it will
attach properly.

SIZE — The GRIDCOOLER is the most efficient keel cooler available.
Our 90/10 copper/nickel has 1/3 more heat rejection ability than the
70/30 copper/nickel used by the competition. Our rectangular tube is
much more efficient than the thin spiral round tube used by the
competition. The size of our cooler can be easily compared to any of
theirs. Based on the same information, our GRIDCOOLER can be as
little as half the size of their bulky kit coolers.

PRESSURE DROP — Overheating, uneven engine cooling and air
pockets in the cooling system are just a few of the problems
associated with excessive pressure drop in an engine cooling system.
Any one of these problems will cause premature engine wear and
engine failure if the problem is not addressed. It also limits the types
of pumps that can be used for coolant flow. Unlike the kit coolers you
may see, our GRIDCOOLER is designed to create a minimum amount
of pressure drop. Kit coolers using spiral tube create turbulence and
turbulence is pressure drop. Kit coolers with only one through hull
fitting severely restrict water flow, which creates pressure drop.
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Work The Plan

Pk installtion s unigue,” Sean old e "And
S imporant o pia the entire job very carctuliy.

Hot water and steam clean out solder
rosin and impurities from new keel
cooler before shipping to customer.

Pressure testing a new keel cooler in
water tank. Compressed air is pumped
into the submerged cooler.

The individual tubes are assembled
using silver solder, skillfuly done by
craftsman with years of experience.

Winter 1999 « PASSAGEMAKER
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Walkmg The Productmn Floor
Fornstrent's cootors are constracted L-I‘.[‘?}L"x} o The smancuﬂlﬂ

coprer ivkel G coppen B iceels N Soon- Pant and son Todd Fernstrun nea! prepared the

Rubber mallet is used to straighten any Completed cooler is carefully crated for
bends from construction process. This worldwide shipping. This handmade
large cooler is for commercial vessel. keel cooler will easily outlast the boat.
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Installing

Work in progress. Holes in hull are visible from
inside the engine room. Plumbing is removed or
rerouted to keep coolers close to engines.
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A Picture Worth A Thousand Words

As Vot e see i e PITHIeS, The project
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the enoine keel cooler

Two 2/

holes drilled on
starhoard side of
American Dream
for cooler nozzles.
One-inch holes
are for the studs
that bolt cooler to
backing plates

Far Left:
Fairing blocks are

glassed on hull to
protect keel cool-
er and minimize

drag.

Left: Now, some
sanding and paint
for the blocks.
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There You Have It

Probiens in coolin systems are e most com-
Mon tvpe of nuirtena e wnd repair activity in e
encine room. Adding o keel cooler can fmprowe
overalt selianiiity of Koy systems, not just the main
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Now for the Smartcooler

Clinercdin D s now enjoving fer new lite
e Green Buyane ke Michizan, And s she gets

VHOTCOIRHeS e

ST e THe Crew can st ap on
hercomtortahies caciosed thobridge and be conti-
dent thesve munde her even better,

The tolas ar Pornstrun are real endtsmen in g

decidedy niche business, althongh they are well

Fernstrum coolers cre on boats around the world,
cady one Ianderatted in the beart of America.
Retrotit or new construction, keel cooling is
anather clement in The continuing saga of tinding
witys 1o muhe g bulletproot engine roon,
And now, it seens, theyre pot just for engines
amvimore, @

Using the Smartcooler template as guide, Todd
drills pilot holes. Getting them right is vital. (Note

water coming out of lower hole in transom.)

Todd next drills larger holes
for cooler nozzles.

Paul and Todd Fernstrum
attach paper template.

Leit: Back at the shop, a press makes
light work of bending the Smartcooler.
Above: The Smartcooler fits great!

Initial fitting shows need for slight bend in the
cooler to better follow the curve of the transom,
allowing the nozzles to exactly match holes.
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The following costs represent what is actually needed to complete this project on this particular Island
Gypsy 44 Motoryacht. It is a good reference for such a project on another boat, although keep in mind
that all shown costs are for doing this job on an older Volvo TADMG0B diesel.

The left-hand column reflects Paul Fernstrum’s actual costs; the right column is useful to show what
can be expected if you do this work yourself.

The additional figures for the Smartcooler installation are listed at the bottom. These numbers should
give you a good idea of what this investment costs, and provide you a starting point for thinking keel
cooling for your own boat. How much is this security worth?

Materials American Dream Do It Yourself
Gridcooler Model BX1260B-E1-S1 $2.267.00 $2,267.00
twelve feet of 2-inch hose 82.80 B2.80
twelve feet of 1-inch hose 42.96 4286
ten 2-inch hose clamps 18.89 18.89
six 1-inch hose clamps 1.4 1.74
thermostat cover 120.00 120.00
thermostat housing™ 1,663.00 300.00
gear oil cooler 342.00 342.00
two 2-inch lube oil covers™ 544.00 45.00
four 2-inch elbows 36.00 36.00
two 2-inch hose barbs 12.00 12.00
misc. bushings, gaskets, 0-rings, flare connectors 7245 12.45
five gallons antifreeze 34.95 34.95
one quart transmission oil 1.75 1.75
17.5 hours laber 1,650.00 -
Fairing Blocks:

matenal 207.14 207.14

13.6 hours fahor 680.00 -
Total Per Engine $7.072.68 $3.590.68

**These very expensive Volvo dealer parts could have easily been fabricated in the Fernstrum shop, and
do-it-yourself pricing indicates cost for local machine shop fabrication.

Smartcooler Model DBXS1060U"** $1.395.00 $1.385.00
expansion tank 39.70 39.70
3.0 hours labor instaliation 150.00 -

1 hour labor - fabrication of expansion tank 50.00 50.00
Total $1.634.70 $1.434.70

**%Sjzed for 30,000 Btu air conditioning. The costs do not include the short length of hose and hose
clamps for connecting the Smartcooler and expansion tank to the circulating pumps of the air condi-
tioning units.

CF' (5554872953

A% GCiosecat MAGAZING

Reprinted with permission. Copyright 1999 £ GI68
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FERNSTHUM

DEOONER

The GRIDCOOLER's

GRIDCOOLERS
GRIDCOOLERS

MATERIALS

TIME TESTED AND PROVEN

Sectional illustration shows rugged
construction. Note angular ends of the
The GRIDCOOLER tubes, which increases inlet and outlet
areas by 1009, eliminating restriction
to assure maximum flow of engine
EASILY INSTALLED ~ jacket water.

FOUL PROOF

PRESSURE DROP

External type installation. Fairing blocks as shown are
used at each end of GRIDCOOLER for protection and
streamlining.




CTHE SIMPLEST ANG Moy DEFENDL-E :
FORM GF FRESH WATER 7000
MODEL A B~ C
B624B 24 P73, 3 1, 10,
86308 30 33 I 3, 1y 1, 1,
B6368 36 39 31, 3 1 1 1Y
BRA2B 42 45 21 38, 3, 1, 11, 1My
86488 48 51 24 3%, 3; 1%, 11, 1%,
B824B 24 27 5% 3, 14 1, T
B8308 30 33 54 3, 13, 11; 1%
BB36B 36 39 51, 3, 14 1, 1Y,
B8128 42 4 BT, 37, 1%, 1, 1Yy
B5488 48 51 24 5, 3, 18, 1, U
BBS4B 84 57 27 5 3, 13 Iy 14
BB60B 60 63 30 3, 3, 13 1'; 1%
B8ESB 66 69 33 53 34 1% 1 1
C630C 30 33" 5y, 4 1%, 2 2
C636C 36 39, 5% 4 1'% 2 2
This illustration shows Ce42C 42 455 0 S 4 1h 2 2
mounting of replaceable €648C 48 5l r~,24 rji‘l,” 4—-—;;—'-5",““—2'»—» 2.
zinc electrode plate to C634C 33 57 27 S 4 1m 2. 2.
headers. Minimizes galvanic C6EOC 60  831; 30  F% 4 1% 2 2
corrosion in sea water AN TR TR R Bt T
operation. Furnished as ggg—gg——g—g— - :333»;— 7:: Z i,::: g
a‘:t’;?aggoiqr‘s“pme”t on sea cBAZCT A2 45T, o4 1%, 2 2
s £848C 48 81l B 4 12 2
S CB54C 54 571, 27 T4, 4 Uk 2 2
R €860C 60 63'; 30 7 4 1y, 2 2
: CB66C 66 691, 33 7Y, 4 1%, 2 2
C872C 72 75!; 36 7, 4 1%, 2 2
c878C 78 BI'; 39 7, 4 1%, 2 2
- Ce8aC_ 84  87!; 42 The 4 1% 2 2
L ‘ D830 30 36 The B 2% 25 20;
A GOUD ENGINE ™8I 36 42 745 2 2 2%
N . D842 42 48 Moo 5 2 207 24
NEEDS GRIDCOOLER D848 48 547 7h 5 2 2. 20
PRGTECTION pas4 54 60 7% 5 24 2% 2,
D860 60 66 i 5 2% 2 21,
D866 66 72 33 74 5 2 2, 21,
D872 72 78 36 74, 5 23, 21, 27,
‘D878 78 84 38 7Y ; 3

D88S 8% 90 42 7
D890 90 96 30t 7Y,

D895 96 102 32t 7%

D1030 30 361}
D1036 36 4234
D1042 42 48

D1048 48 543

D154 54 6034
DIOEO 60  66%3
Dioes 86 72% 33
D1 72 783 36
D1078 78 843, 39
_blos+ 84  90%; 42

Flush type instailation for maximum -protection. Unit is .
recessed within hull line, with no loss in heat transfer !

FERNSTRUM GRIDCOOLERS ARE C




== = e - LA =S 3
' MODEL A B € D E F 6 H MODEL A B € D E F @ H
01030 8¢  96'. 3¢+ 8%, 5 2, 3 3 B824U REY> A T A S
01096 96 100°; 323 B%, 5 2, 3 3 BB30U 30 33 5%, 3, 13, 1 1
ploloz 102 108', 34F 8%, 5 2%, 3 3 88364 3 3@ 5, 3, 1, 1 1
DIoIcR 308 11ii. 36% 8 5 > 3 3 BB42U 42 as HEARNC IR SV S
OIOLTY tra jRuc. 383 A 5 2,3 3 8848U 48 ol 24 8, 3 P, 1 1
DIGL2G T Peo. oagy A R0 33 B854U 47 57 27 5, 3, ', 1 1
, ) B860U 60 63 30 5, 3; 1%, 1 1
n1230 30 36, 0% 5 2%, 3 3 BB66U 66 69 33 5, 3, 11, 1 1
D1236 36 ar WYy 5 2, 3 3 L LD T
B1242 A2 an. 7 ipt. 8 = 33 830U 36 33, 7 3, 1, 1, 1
D124 48 84y, 104, 5 23, 3 3 C836u 36 3%, Th 3 1% 1M 14
‘D1254 Tsd4 T 600 19, B 23, 3 3 c842U a2 457, T 3 TS, 1Y, 14
o6t T 66" T oiph, 52 CB48U 18 517 7h 3 1%, 1Y, 1
D126C 60 66, 104, 5 22, 3 3 e 3 R
D266 66 72%, 33 10%, 5 23, 3 3 €8seu 54 57, 27 7%, 3N 1%, 17 1
01272 o :78 44 36- 101\5 75 23‘ 3 3 Cc860U 60 63‘) 30 7 3: 1‘;}‘ _711 1’)
D1278 78 843 39 10%, 5 23, 3 3 cseeu 66 69'; 33 74, 3, 1% 1, 14
?0128'3 - ] - 901/;’ A - 10:%e 5 2?‘ 3 3 £872u 72 75‘: 36 77‘u 73Vz ,,,1,“‘-6,117,A1,‘7
D1290 90 964, 30f 10% 5 2% 3 3 ca7su /8 8l 39 7% 3, 1% 17 1)
DI296 96 102, 32% 10%, 5 23, 3 3 C884U 84 B7'; 42 T 3T 1'% 10 14
D12102 102 108%; 34} 10, 5 24 3 3 “piosou 36 6. CTTUTRM, T4 T TE o
e Tra s e a5 o 030U 30 36f, 8%, 4 24 2 2
DIZL0B 108 114:: 36f 107, 5 2, 33 DIO36U 367 drt, 8% 4 2 2 2
12115 114 20, 38t 10°, 5 23, 3 3 D1042U 42 483, 8"y T2 2 “2 - 2
D12120 120 1¢6%; 40+ 10%, 5 2, 3 3 G8U 48 nar. T En T4 2. 2 2
3 ERARE N w3 2 3 DIO48U 48 n4r, 8, 4 2, 2 2
o . . DI054U 54 60, 8%, 4 2% 2 2
oo 0 ami w5 2w 3 | ooweu ool oaus oz s
Dt 4 Aoi Fa 3 2w 3a 3, DIGEU 66 o0, 33 BA, 4 2, 2 2
D1648 az 4?{/4 RPN K Dlo7zu 72 - /Bs, 36 - 8%, 4 2 2 2
Dless o  oin et D 2e 3: 3 DI078U 78 Bat, 39 8N4 2, "2 2
Dlex4 54 6l Ma 5 2u 3 3 D10B4U B4 903, 42 8%, 4 2, 2 2
D1660 60 67"4 ) 1-:;, 5 234 3;; 3- D1090U 90 967, 39* 8, j4 23‘ :2 ;2
S I IR e R
e 1o Z;A{é ;g, 11‘;5 g. 55;5 32 3% D10102U 102 108%, 34} 8%, 4 20, 2 2
C 2a LM S 2n 3 34 D10108U 108 1143, 36f 8%, 4 25, 2 2
D1684 84 91y 42 14%, 5 2, 3, 3 Pri4u 114 1e0r . amr o T P
D1690 90 97i, 45 14% B 2. 3. 3. DICIIAL 114 120G, 38y Bh. 4 20, 20 2
PR Qs 27 : - - Py T T T 3 Ty 7
D1696 96 103,4V 32’{ 149‘,: 5 23: 3,z 3‘;‘ ,[).19.&’{)[)‘1?0_~}"6_}40_1 ,8,’5%41} ..gJA _g_ _i
D16102 102 109Y: 34f 14%, 5 23, 3, 3, D1630U 30 373, 45, 5 2y 2, 2%
D16108 108 115'4 36f 14% 5 23 3 3, D1636U 36 43l 14% 5 20 23 2l
Di6l14 14121y 38F 14, 5 2, 3. 3, Dls42u 42 a9y, 14y, 50 27 2, 20,
Di6lz0 120 127! 30t 14% 5 2% 3, 3'; D1648U 48 554 14% 5 2% 2); 2
D16132 132 1391y 44% 1, 5 2, 3, 3, _DI1654U 54 61l 14, 5 2, 2, 2',
Di6l44 144 1511y 481 14%, 5 2%, 3'; 3% _D1660U 60 6714 4% 5 22, 24, 24
Dl6l156 156 163%y 52+ 147, 5  2), 37, 3%, Dlee6U 66 731, 33 14, 5 2, 2'; 27,
DI6168 168 175'4 421 14, 5 24 3, 3, D1672u 72 79%, 36 145 5 2%, 2, 2,
D16180 180 187': 451 14°, 5 20 3'; 3%, D1678U 78 8%y 39 14%, 5 2, 2!, 2%,
7 ‘D1BB4U 84 9li, 42 14%, 5 29 21, 2,
DI6Y0U 90 97%, 45 14%, 5 23, 2, 21,
D1696U 96 103', 32t 13, 5 21, 2, 2,
Dimeosions In inches D16102U 102 1094, 344 14%, & 29, 2'; 2,
{Twes tetereedate Suppart Plates D16108U 108 I1!51: 36+ 14%, 5 2, 2'; 2,
I Three Intermediate Suppart Plates Diell4u 114 12135 38 14°, 5 2% 2'; 2,
D16120U 120 1°7!: 40% 14%, 5 2, 2, 2,
Saec tcatinin Supest To Change Hadnnl: Notoe TS e .
D161,32U 132 13845 44% 147, 5 2, 2', 2,
D16144U 144 161l 48+ 14%, 5 23, 2, 21,
D16156U 156 16314 524 14%, 5 22, 2, 2,
'DI6168U 168 17914 421 14%, 5 23, 2', 2,
D16180U 180 187! 451 144, 5 2%, 2!, 2,

MARINE SERVICE
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-Engine jacket water is piped directly to and Shallow draft steel river work boat, Flush type
‘from GRIDCOOLER :which is in contact with installation made by welding in box-shaped
‘sea water for transfer of heat. recess in underside of hull.
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GRIDCOOLER
INSTALLATION
, y
\I‘NSTRUCT”ONS)

Gridcoalers recessed in wooden vessel.
Gridcoolers parallel with keel

Gridcooler recessed — side mount

o

Gridcooler recessed in old channel

INSTALLATION BULLETIN 120



Top left Fast-moving vessel. Fernstrum Gridcoolers cooling the
propulsion engines and generator units.

Bottom left: Side recessed mounted Gridcooler also showing
placement of zinc electrodes by shipyard.

Top right: Side recessed mounted Gridcoolers also showing
placement of zinc electrodes by shipyard.

Center right: Recessed Gridcoolers on slight incline on bottom of
vessel.

Bottom right: Side mounted Gridcooler with rub rails.




GRIDCOOLERS are constructed of the finest and
most suitable materials obtainable. They are
assembled, thoroughly tested and inspected by
“"illed craftsmen. Properly installed, the GRID-
~OOLER will give you the utmost in performance
and satisfaction.

PLEASE NOTE: In addition to our standard 1/4”
gaskets, we now offer 3/4” gaskets for all “D”
series Gridcooler models. Please state when
ordering.

LOCATION: The following general information is
recommended.

(A.) In determining a location for installing the
Gridcooler, it is essential to choose an area
where there is not a severe problem of
vibration or hull flexing.

(B.) Install adjacent to skeg or keel if possible
for maximum protection. See Figures 1 and
2.

(C.) Towboat installation should be made as
near the propeller as possible to benefit
from the slip-stream in extreme towing
operations. See Figure 3.

{D.) When side instailation is made, the Grid-
cooler should be positioned well below the
water line to avoid aerated water to flow
past cooler tubes. Aerated water reduces
the heat transfer rate and can result in

~ overheating.

vc.) GENERATORS and AUXILIARY UNITS that
operate at dockside or in still water, the
Gridcooler should be so installed as to
permit free circulation of water past cooler
tubes by convection. Installing Gridcooler
on an incline is recommended. For this
type of application do not recess Grid-
cooler horizontally as overheating will
result due to lack of circulation of water
past cooler tubes.

INSTALLATION: Before installing your Grid-
cooler check the following.

(A.) Check the center to center of Gridcooler
nozzles (also center of support studs when
applicable) before drilling ship’s hull for
same.

On steel hull motor vessels, we suggest
the through hull hole for the nozzles be
1/4" diameter oversized. Should these
holes be burned out, then the hole
perimeter must be ground smooth.

(B.) Make certain that all Gridcooler mounting
surfaces on the hull are smooth and in
alignment so gaskets will seal properly and
prevent any undue stress to the Gridcooler.

..) To prevent unnecessary and excessive
tightening of supporting nuts for all
Gridcoolers in normal installations, we
suggest that you use the following
torques.

R

External type installation. Use fairing blocks for protection
and streamlining.

FIGURE 1

—
H

B

Flush type installation. In wood hulls flanged housing is
recessed for added strength and sealing.

i Al

B

FIGURE 2

|
Rrc | |
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Shallow draft steel river work boat. Flush type installation is
made by welding in box shaped recess in underside of hull.

FIGURE 3

ANGLE

l/ /smps HULL
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| GRIDCOOLER )
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FIGURE 4




Nozzle Support Header

Gridcooler : Nut Bolt Nut Stud Nut
_ Series _M,,Yi, Foot-Pounds : Foot-Pounds i Foot-Pounds
B8y . 501t 60 20 to 25 25 to 30
B8 . 7510100  20to 25 -0-
c8u | 7510100  25t030 35 to 40
Cc 125 to 150 25 to 30 -0-
D - 200 to 250 25 to 30 50 to 60

Tack-weld small angle iron against flat of
mounting nuts to prevent loosening of nuts
due to wvibration. Use GE Marnne Seal
(sthcone rubber) or equal around gaskets,
washers, and where nozzles and support
bolts penetrate hull tor sealing.

(D.) The compression of the mounting gaskets
provides a tension to the nozzle nuts (and
support bolt nuts when applicable) prevent-
ing them from working loose under normal
conditions. If a more positive method is
desired to secure nuts (especially hulis
subject to vibration) a clip angle can be
secured to hull with the other face in
contact with fiat of hexagon nut. See
Figure 4.

(E.) When installing a U-flow (two-pass type)
Grigcooler in an inclined position, make
sure nozzies are at the high end. Piping
between engine and Gridcooler should be
self-draining to avoid air pockets which
would restrict jacket water flow rate and
cause overheating.

(F.) See Figure 7. When piping. do not use
smaller size tubing or fittings than con-
nections on engine or Gridcooler, as this
will restrict the circulation of jacket water.
Piping can be of tubing, using hose and
clamps at engine and Gridcooler con-
nections to eliminate engine vibrations to
hull. Arrange piping for minimum use of
elbows. After installation is made. check
connections for leaks. When water testing
the Gridcooler. do not exceed 35 PSI.

{G.) When wusing a reducing bell-housing
(coffer-dam type construction) in piping to
and from the Gridcooler. a good grade of
sealer such as GE Marine Seal should be
used around the gaskets, washers, and
nuts to prevent fresh water from seeping
down the threads.

(H.) Gndcooler piping diagrams for multiple
Gridcooler installations.

=P &«

Gridcoolers connected in parallel FIGURE 5

m =
v —

Gridcoolers connected (n series FIGURE 6

OVERHEATING: Should overheating occur, use
this check list to try and find the problem.

(A.} Check water level in expansion tank.
(B.} Sticking thermostat.

(C.) Check piping for air lock. Add bleeder line
1f necessary.

{D.} Check circulating pump for wear or ad-
justment.

{E.) Check to make sure Gridcooler has not
been painted or any other coating applied
to the cooler. These coatings or paint have
an insulating eftect and will greatly reduce
heat transtfer rate.

(F.) Check to make sure there is no aerated
water around the Gridcooler. This too will
help slow the heat transfer rate.

(G.) It temperature rises when moored to dock,
and the Gridcooler has been instalied close
to the propeller, engage propeller to
provide circutation of water past cooler.

Engine jacket water s piped directly to and from
GRIDCOOLER which is in contact with sea water for transfer

of heat FIGURE 7

ZINC ELECTRODE PLATES are standard equip-
ment with sea (salt) water type Gridcoolers. Their
purpose is to minimize the effects of galvanic
corrosion, and should be replaced when deterio-
rated. Life of zinc plates varies with localities.
Rapid deterioration can resuit from stray electri-
cal currents induced by electrical equipment in
craft. which should be corrected.

(Continued on back page)



COFFERDAMS
Occasionally, specially designed vessels require used type of cofferdam.
cofferdams. These pictures show a commonly

Ilofterdam iocated inside pottom of vessei

Caotterdams ‘ocated inside notton o7 vessel

PROTECTIVE GUARDS:

In extreme cases whnere logs, debris or dragging over a Gridcooler recess. The following photo-
the bottom of the boat may endanger the bottom graphs show different types of protective guards.
of the vessel, a protective guard may be employed

Laats on 71 sice Protective gudrd made of bar stock Retessed with rub rails to protect Gridcooler

=

o

Ba' dand shee! stock protects eatzrral Gridcocler Sice mountec




DAMAGED GRIDCOOLER: irn the event of acci-
dental damage in use, it 1s recommended that the
following materials and steps be taken to make
munor shipyard repairs.

(A.) BRAZING: Drain Gridcooler betore braz-
ing. Make certain that the joint or area to
be brazed i1s thoroughly cleaned. using a
good degreasing soivent followed by wire
brushing. The silver alloy used- in the
manufacture of Gridcoolers is "Handy &
Harman". 3/32" diameter Easy Flow No. 4
wire, having a meiting point of 1160
degrees F. Use “Handy & Harman'" Flux.
low temperature brazing type. Source of
prazing wire and fiux is HANDY &
HARMAN, 850 Third Avenue, New Yorh,
New York 10022 U.8.A. who have many
distributor outlets.

tB.) In the event the tubes are accidentally ben:
and out of alignment, they can be straight-
ened by using a hard wood block and
mallet. Gridcoolers are constructed of
ductile materials not subject to fracture.

TEMPORARY REPAIR: For temporary repairs, an
epoxy compound similar to Devcon UW for above
and under water repairs or Red Hand for above
water repairs may be used when liberally applied

Before appiying the epoxy compound, the
surface must be clean and any internal pressure
on the Gridcooler must be removed.

Devcon UW is available from the Devon Corpora-
tion, Danvers, Massachusetts 01923. Red Hand is
available from International Paint Company, New
York, New York.

WARRANTY: The R.W. Fernstrum & Company.
manufacturer, carefully tests and inspects each
Gridcooler before it leaves the point of manu-
facture. The manufacturer makes no representa-
tions or warranties. express or implied. statutory
or otherwise, except those herein expressly con-
tained and shali not be held liable on any
account except for repair or replacement under
the terms following.

The manufacturer wiil. as to each Gndcooier
registered with it by the purchaser. repair or
replace free of charge, such Gridcooler as is
tound upon inspection to be defective because of
material or workmanship providing the same has
been returned to the manufacturer's factory. or a

rmore convenient pomnt as designated by the
manutacturer. transportation prepaid. within
ninety (90) days from date of installation tor use.
The manufacturer's obligation hereunder shall be
fmited to such time period and to the direct cost
of repair and repltacement and shall not include
‘abor. transportation ar other such expenses
incurted by purchaser.

This warranty shall not be effective with respect
to QGodeooiers to which repairs or alterations
nave been made unless authorized by the
manutacturer. nor to defects arising because of
rnpreper installation, misuse, accident, or other
causn heyond the control of the manufacturer.

R. W. FERNSTRUM & COVIPANY

MENOMINEE, MICHIGAN L.S. A, 39858
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WITH A FERNSTRUM GRIDCOOLER® ...

Add years to the life of your marine engine
when you cool it with the Fernstrum Grid-
cooler!

Tailored to your exact specifications, the
Gridcooler is designed as a complete
assembly ... the only such unit on the
market. There's nothing to add . . . nothing
to assemble. Simply attach the Gridcooler to
any ship’s hull on site.

There's real quality control in manufactur-
ing, too. Three-day’s production time goes
into the assembly of every unit once the

parts have been selected. About 23% of this
time is spent in inspection and testing to
assure dependability of performance. That's
why, with proper installation and normal
use, Gridcoolers have been in service for as
long as 30 years.

The Fernstrum Gridcooler is upgraded regu-
larly in keeping with the newest improve-
ments in materials and the latest methods of
manufacture.

Your ship deserves the very best method of
keel cooling and the very best is FERN-
STRUM.

LOOK AT FERNSTRUM'S QUALITY MANUFACTURING AND TESTING METHODS:

1e2. Only the finest quality materials are
used in manufacturing the Fernstrum
Gridcooler.

3. Finished parts are in stock at all times

for quick delivery when needed.

4e5e6. Quality control begins as soon as the
material is received. All material is 100%
inspected. No random sampling
methods are used.




10.

Each tube is hand-cut to insure quality.

To obtain a proper bond, each piece is
degreased before assembly.

For customer protection, each Grid-
cooler is assigned its own serial
number.

Experienced craftsmen, at work in the
final brazing stage, use only the finest
silver alloys. Less expensive materials
do not meet Fernstrum’s high quality
standards.

11.

12.

13.

Each unit is soaked and flushed out at
high temperatures during two different
intervals of manufacture. This elimi-
nates the possibility of pin hole leaks.

Each unit is inspected by running it
through two separate underwater air
tests.

Clean-up by sandblasting is done in a
specially constructed 40’ long, semi-
automatic blasting cabinet.




14.

15.

16.

The recent development of ultra-sonic test-
ing, which works on a sonar principal,
assures every customer of a Gridcooler of
superior strength.

In all respects, the unit must be square and
true. On successful completion of all quality
control checks, each unit receives its own
O.K. tag . .. a mark of quality.

The O.K. tag is removed and filed with the
0O.Ked inspection report prior to boxing for
shipment. Each unit is fitted with gaskets,
washers and nuts for sealing inside and out-
side of the hull.

17.

18.

19.

FROM

Each unit is carefully boxed in “Tri-Wall,” a
triple corrugated, weather-resistant fiber-
board. Special wood crating is available for
long-term storage.

Each Gridcooler is shipped with compiete
installation instructions. Zinc electrodes,
nailed to the cleat in the box, are furnished
as standard equipment on all units operating
in sea water to minimize galvanic corrosion.

The Fernstrum Company is ready to work
with you at any time to achieve your exact
keel-cooling requirements. Let us ship you
the Fernstrum Gridcooler® . the best

product of this type on the market today.

CEYEING

R. W. FERNSTRUM & COMPANY

1716 ELEVENTH AVENUE ¢« MIENOMINEE, MICHIGAN U.S.A. 49858
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WHY BUY
FERNSTRUM
GRIDCOOLERS-
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ERNSTRUM
D KEEL COOLING

Some manufacturers make statements
about the superiority of their cooling
systems as compared to the Fernstrum
GRIDCOOLER. In this section, we would
like to caution you about some of the
misleading statements that may be
made by our competitors.

FHCTIOM: A GRIDCOOLER can’t be used
in high speed applications.

FACT: GRIDCOOLERS are currently
being used on high speed crew and
patrol craft. The GRIDCOOLER creates a
negligible amount of drag in high speed
applications, and their sturdy design will
hold up under the most demanding
conditions.

FICTION: A GRIDCOOLER must be
mounted in a recess.

FACT: Any GRIDCOOLER may be
mounted in a recess or just externally
mounted on the side, bottom or rake of
the hull, depending on the vessel
design.

FICTION: GRIDCOOLERS require too
many through hull fittings.

FACT: Any GRIDCOOLER can use
our L-Series option which requires only
two through hull fittings, one for the
inlet nozzie and one for the outlet
nozzle.

FICTION: The GRIDCOOLER is more
difficult to plumb than our competitors’
coolers.

FACT: The two-pass or U-Flow
GRIDCOOLER has both inlet and outlet
nozzles on the same end of the unit. The
nozzles can use a variety of fasteners
including hose connectors, flanges, or
threaded pipe.

FICTION: Grooved round tubing is
more efficient than smooth rectangular
tubing.

FACT: This statement might be
true, depending on the cross-sectional
area and perimeter of the two tubes
used in the comparison, but don’t be
misled into believing that the grooved
tubing used by our competitors is more
efficient than our tubing. Efficiency of
the cooling units in question can be
determined by simply comparing the

QUALITY — Our 100% parts inspection process and rigorous testing
procedures insure that all raw material and every GRIDCOOLER is buil
with the same exacting standards that prompted the U.S. Navy to se
their keel cooling standards by the Fernstrum GRIDCOOLER. Nearh
25% of the production time for every GRIDCOOLER is spent ir
inspection and testing, from raw material to finished product. Thi:
level of quality control insures the dependability and performance tha
has kept our GRIDCOOLERS in service for as long as 30 years.

MATERIALS — A standard series GRIDCOOLER is made of either heawn
gauge 90/10 copper-nickel or 5000 series marine grade aluminum
rectangular tubing. These alloys were chosen because of thei
resistance to salt water corrosion and their heat transfer abilities. The
copper/nickel units are silver brazed, and the aluminum units are
welded. These construction materials and methods provide a level o
durability far above any kit cooler.

DURABILITY — While 70/30 copper/nickel is marginally more
corrosion resistant than 90/10, its lower heat rejection abilities make
it a relatively poor heat conductor when compared to 90/10. However
don’t be fooled into believing a kit cooler is more corrosion resistan
than a GRIDCOOLER. A kit cooler uses a very thin walled tube while ou
GRIDCOOLER uses a much thicker wall tube. This thicker wall tube
and our welded and brazed joints, led the U.S. Navy to give the
Fernstrum GRIDCOOLER a 20 year rating.

CONSTRUCTION — Kit coolers use “O” rings and gaskets to hold thei
coolers together for a “tight” seal. Unlike a kit cooler, the welded anc
brazed construction of a GRIDCOOLER provides a solid cooler. Weldec
and brazed joint construction also eliminates the excess wear betweer
vibrating tubes and fasteners that occurs with kit coolers. Sure, yot
can replace kit tubes a bit easier, but why should you have to replace
tubes?

PRECISION — Every GRIDCOOLER is built out of high quality pipe anc
sheet stock, not cheap out-of-round and thread bare castings or plug
and-pray seals. This allows us to let you decide how your GRIDCOOLEF
will attach to your vessel; and have peace of mind in knowing it wil
attach properly.

SIZE — The GRIDCOOLER is the most efficient keel cooler available
Our 90/10 copper/nickel has 1/3 more heat rejection ability than the
70/30 copper/nickel used by the competition. Our rectangular tube i
much more efficient than the thin spiral round tube used by the
competition. The size of our cooler can be easily compared to any o
theirs. Based on the same information, our GRIDCOOLER can be a:
little as half the size of their bulky kit coolers.

PRESSURE DROP — Overheating, uneven engine cooling and ai
pockets in the cooling system are just a few of the problem:
associated with excessive pressure drop in an engine cooling system
Any one of these problems will cause premature engine wear anc
engine failure if the problem is not addressed. It also limits the type:
of pumps that can be used for coolant flow. Unlike the kit coolers yot
may see, our GRIDCOOLER is designed to create a minimum amoun
of pressure drop. Kit coolers using spiral tube create turbulence an¢
turbulence is pressure drop. Kit coolers with only one through hul
fitting severely restrict water flow, which creates pressure drop.




size of one unit to the size of the other.
If a GRIDCOOLER and a grooved tube
cooler are sized for the same
application, our GRIDCOOLER will be the
smaller unit.

FICTION: 70/30 copper/nickel is more
durable than 90/10 copper/nickel.

FACT: if you are comparing apples
to apples, 70/30 is only slightly more
durable than 90/10 copper/nickel.
However, in comparing our 90/10 to our
competitors’ 70/30, you may be
comparing apples and oranges. Our
90/10 tubing is twice as thick as our
competitors’ 70/30. This increase in wall
thickness more than makes up for any
differences in material.

FICTION: Welded and brazed joints can
crack and leak.

FACT: Unlike “O” ring slip joints
which leak under vibration, welded and
brazed joints will not crack and leak
under normal operation, and many units
damaged by severe groundings or being
struck by debris will still operate
effectively without leaks. In a heavy
pounding sea, kit coolers and their
gasket joints can easily fail
GRIDCOOLERS are built to withstand
heavy seas.

FICTION: Brazed coolers can’t be bent
to conform to a hull’s curvature.

FACT: Because of the ductile qualities
of 90/10 copper/nickel and the inherent
strength of brazed and welded joints, a
GRIDCOOLER can be bent to meet your
desired specifications.

FERNSTRUM
CROSS-SECTION

COMPETITION TUBE
CROSS-SECTION

\ COMPARE TUBE WALLS

COMPARE COOLING AREAS

CRGSS-SECTIONAL AREA
Round Tube = 1.62 in.?
Rectangular Tube = .89 in.?
COOLING SURFACE AREA
Round Tube = 4.52 in.?
Rectanaular Tube = 5.5 in.?

S COOLED WATER

DESIGN FLEXIBILITY — With over 8000 GRIDCOOLER models
available, we can recommend a cooling system that meets the unique
needs of your engine on your vessel in your operating environment.
Our standard GRIDCOOLER models can use any one of our five tube
types, they can have between 4 and 24 tubes and they can be between
21 and 187 inches long (in six inch increments). If the standard
configuration of a GRIDCOOLER creates a problem, we can make
modifications as needed.

SAFETY FACTOR — Unlike kit coolers, our units have a 75% heat
rejection loading, giving a built in safety factor of 25% for pump and
impeller wear, internal and external fouling, repowering, etc.

EASY INSTALLATION — Designed to be externally mounted or flush
mounted on the hull, the GRIDCOOLER presents no greater problem
than ordinary through-hull fittings. The GRIDCOOLER is a completely
assembled unit ready for installation, complete with heavy neoprene
gaskets for sealing the inside and outside of the hull. If needed, a
GRIDCOOLER can be bent to conform to the hull’s curvature.

SUPPORT — With over 50 years experience in the marine engine
cooling market, we will engineer a GRIDCOOLER to meet your specific
application and needs. We can give you advice on cooler placement,
installation and service. Should you require an emergency replacement
unit, we can have it shipped to you within three business days or less.

VARIETY — Kit coolers might be available in as many as a couple
hundred models... GRIDCOOLERS are available in over 8000 standard
models, and a near limitless number of specials can be built for your
individual application.

NEGLIGIBLE DRAG — At up to twice the size, kit coolers create more
drag than our GRIDCOOLER. After a combination of independent
testing by the Vienna Model Test Basin and in-house testing was
completed, it was proven that the Fernstrum GRIDCOOLER creates less
drag than the difference in drag between spraying and rolling a coat
of anti-foulant paint on a hull.

DAMAGE — If a kit cooler is damaged, a catastrophic loss of coolant
usually follows due to the loss of tubes. Our GRIDCOOLER does not
suffer from this problem. Because we use brazed and welded joints,
the cooler may leak, but any coolant loss should be replaceable,
allowing the engines to continue operating.

WHY IS FERNSTRUM TUBING BETTER?

In a comparison of our rectangular tube to the competitions’ round
groved tube, you can see the difference in heat rejection capability.

The blue area of both illustrations shows the area of greatest heat
rejection. In this comparison, that area is the distance from the
interior tube wall to the center of our tube.

The red area of the round tube represents the area of least heat
rejection. While grooved tube creates turbulance to move coolant out
of the red area and into the blue, it also moves coolant out of the blue
area and into the red.

So what does that do to the size of a cooler? In many circumstances,
a kit cooler can be anywhere from 33% to 100% larger than a
GRIDCOOLER based on the same cooling requirements. In addition,
this sizing difference includes standard cooler loadings of 90% for a




ENGINEERED KEEL COOLING

RW. Fernstrum & Company has a complete line of aluminum Gridcoolers designed for unpainted
aluminum hulled vessels in cold water applications. This line of Gridcoolers will meet the
cooling needs of your marine engines, reduction gears, generator sets and air conditioners.
Like our standard copper-nickel Gridcooler, the aluminum Gridcooler is a completely

assembled unit, factory tested to assure dependability, and not a kit requiring additional assembly
before installation.

The new series of aluminum Gridcoolers is manufactured from the 5000
series aluminum alloys. These alloys were especially chosen for their
resistance to salt water corrosion and their compatibility with the
5086 aluminum hull. The rectangular shaped tubing with a wall

thickness of 090 is structurally strong and has a high heat
transfer rate.

Each aluminum Gridcooler is a completely
welded assembly. They are a rugged,

compact unit designed to be mounted
within a recess in the hull line.

The closed
circuit allows for
the use of a glycol

solution, yet eliminates

the need to drain the system

in cold weather. Like all of the
Fernstrum GRIDCOOLERS built
for over 40 years, they are designed
to meet the engine manufacturer’s exact
requirements and the owner’s operating conditions.

There are several advantages in using the Fernstrum
GRIDCOOLER over other types of cooling systems. The
use of a Fernstrum cooler eliminates the need for a sea water
pump, strainer, inboard heat exchanger, scoop, and sea cock.
along with the problems of maintaining a raw water cooling system. Recent tests
comparing the Fernstrum GRIDCOOLER system and channel cooling systems have
shown savings of 20 to 60% on initial installation costs using Fernstrum coolers.
Using Gridcoolers can increase fuel savings by greatly reducing the weight and amount
of drag that conventional channel cooling systems have.

All of these factors make the Fernstrum GRIDCOOLER a very cost effective method of
marine engine cooling.
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CHECK THESE UNIQUE QUALITIES ONLY FOUND IN ALUMINUM GRIDCOOLERS:

. Completely assemblied and factory
tested to assure reliability. No
complicated time consuming assembly
before installation.

L} The most compact form of keel cooling
can be easily recessed for a flush with
hull installation.

The only aluminum package keel cooler
available, completely compatible with
the aluminum hull.

1

INFORMATION REQUIRED TOMAKEA! ! 'RECOMMENDATION

PROFULSION
GENERATOR SET
OTHER

1. MAKE OF ENGINE:
MODEL OF ENGINE:
HP/RPM OR KVWJ/RPM RATING:
AGE OF ENGINE:
2. HEAT REJECTION:
3. FRESH WATER FLOW RATE:
4. FRESH WATER TEMPERATURE INTO GRIDCOOLER:
5. FRESH WATER TEMPERATURE FROM GRIDCCOLER:
6. TYPE OF BOAT IN SERVICE:

7. PROPULSION ENGINES
MINIMUM HULL SPEED » FULL RATED POWER & LOAD:

8. GENERATOR SET ENGINES
MINIMUM RAW WATER FLOW RATE OVER GRIDCOOL.ER TUBES: '« VPH

9. MAXIMUM SEA WATER TEMPERATURE:

10. HULL MATERIAL: ALUMINUM GLASS WOO0D STEEL

11. REMARKS:

Buait o,

- Completely welded

. Custom designed

Cromret Mrlon-e R, e
Brogesater Nova Scotv, Cenada

" Heavy gauge 5000 series aluminum

rectangular tube, structurally stronger
with more cooling surface than round
tube.

joints form a
rugged keel cooler, no slip joints or
“0O" rings to leak.

to meet owner's
operating conditions and the engine
manufacturer's exact cooling require-
ments.

Rl T

Buiit by: Rozema Beat Works
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ENGINEEHRED KEEL COOLING

A box cooler, like our
Gridcoolers, is a cooling
unit that operates below
the water line. Unlike the
Gridcooler, the box cooler
is placed in a sea chest
instead of outside of the
hull in a recess or flush
mounted to the hull. This
gives the box cooler a
greater amount of
protection, and allows us
greater flexibility in sizing
one or mulitiple units for
your specific needs.

For example, instead of
changing just the length
of tubes, or the number of
tubes the cooler uses in
width, we can stack the
tubes that are used in a
box cooler. We currently
have Gridcoolers that are
two tubes deep, but the
box units can be two, ten,
fourteen or more tubes
deep as well as any
number in between.

The drawback to box
coolers is space.
Because they are placed
in a sea chest, space
must be set aside within
the hull for the sea chest,
unlike our Gridcoolers
which need only space
outside of the hull (unless
they are recessed).

nrnraetion

To date, box coolers
have normally used steel,
brass or bronze
construction. The new
Fernstrum box cooler

construction uses the
same materials as our
Gridcoolers, 90-10
copper-nickel. The tube
used is our “D” series
tubing or a small
diameter round tube.
Approximate size of the
units is the same as that
of our Gridcoolers sized
for a 1/2 mph flow, except
for the fact that the tubes
are mounted differently.

Why Box Coolers®?

For years, R. W.
Fernstrum & Company
has been trying to open
markets in Europe for our
Gridcoolers. Our
attempts have been met
with limited success. |t

seemed that our main
problem in gaining
acceptance in that
market place was the
European belief that box
coolers were better than
our Gridcoolers. True or
false, right or wrong, this
was our obstacle to
overcome.

As the saying goes, “If
you can’t beat'em,
join'em.” We decided
that if we couldn't sell
them our Gridcoolers,
we might as well sell
them a box cooler; so
we set out to design a
box cooler that wouid
meet all of the standards
we had set for our
Gridcoolers.

After months of

research and
development, we came
up with a box cooler good
enough to bear our
name.

But why use a box
cooler in the states?
What's the big advantage
over Gridcoolers? The
box cooler enhances our
Gridcooler line by offering
better protection against
damage from logs and
other heavy debris than a
recessed Gridcooler.
However, the cost of this
added protection is a sea
chest inside the hull. At
this time, we don't
recommend using box
coolers in areas with
heavy pounding seas.

Sew Choest”
(should be ?
constructed
with same
material as the
hull) /5

typical Fernstrum Box
Gooeler Installaiion

Openings
(should make up at least 50% of the
sea chesthull area)

O TERNSTRUM & COMPANY - P O. Box 87 - Menominee, Ml 49858

Cell (B08) BO3-8553 Fax: (808) 863-5634
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DEPOSITION

GRIDCOOLER:-

DRAG TESTS
Second of a Series

FERNSTRUM
ENGINEERED KEEL COOLING

EXHIBIT
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Our second test boat was a new 1987
Cruisers model 337 Esprit which we named
GRID II. This test boat had an overall
length of 36 feet and a beam of 11 foot 8
inches with a displacement of 12,500
pounds. This type of vessel was chosen
for its greater size and displacement than
GRIDI

The original propulsion was provided
by two 350 Crusader raw water cooled
engines producing a total of 700 hp at 4400
pm.

After an adequate break-in and boat
familiarization period, our speed trials
began on October 20, 1986 with the
original raw water cooling and factory
painted hull. The tests were conducted
over the same measured mile as GRID I's,
and were made at the same four RPM
settings (2500, 3000, 3500 and 4000). Every
attempt was made to standardize the
environments in which the tests were made
so that the comparison of test results
would be meaningful. We found the craft
without Fernstrum GRIDCOOLER keel
coolers capable of sustaining 31.61 knots
@ 4000 RPM and 13.02 knots @ 2500
RPM.

In the spring of 1987, the raw water
cooled engines were converted to a closed
fresh water cooling for the engine jacket
water system. This was accomplished by
adding a GRIDCOOLER keel cooler,
expansion tank, and manifold baffles
(separators). The raw water pump was
retained to cool the exhaust elbow and
muffler. Initially we wanted dry exhaust,
however, this would have been compli-
cated to install in the existing engine
compartment.

Speed trials during 1988 were with
GRIDCOOLER keel coolers mounted on
the hull with fairing blocks fore and aft of

R.W.FERNSTRUM & COMPANY

the keel coolers. The keel coolers were
mounted directly forward of the propellers.
We would have preferred to mount them
farther out on the sides of the boat, but the
fuel tanks blocked that kind of installation.
The keel coolers also could not be
recessed on this boat due to the lack of
space for a recess in the pre-configured
engine room. To recess the keel coolers in
the proper location, the recesses would
have to be formed when the fiberglass hull
was laid up.

The mounting of the keel coolers
aided the speed of the boat at lower RPM
settings by directing the flow of water
towards the propellers. Unfortunately, this
location also starved the propellers for
water at higher RPM settings. This
lowered the speed more than would be
expected with Fernstrum GRIDCOOLER
keel coolers mounted away from the

propellers.

Over the testing period, the following
effects to hull speed were noted.

Since we couldn’t recess the keel
coolers, and because we wanted an
independent appraisal, we also had drag
tests run by the Vienna Model Test
Basin. The test results we received from
them are available upon request.

The next boat we test, GRID I1I, will
be a 40+ foot vessel with diesel engines
and a dry exhaust system. The design of

GRIDCOOLER

BARE HULL W/FAIRING BLOCKS
RPM KNOTS KNQOTS
2500 11.31 11.74
SPEED INCREASE 043
PERCENT INCREASE 3.8%
3000 16.94 16.75 All speeds listed have been
SPEED LOSS 0.19 averaged over several runs on
PERCENT LOSS 112%  ameasuredmile.
3500 23.26 22.1 All speeds are in miles per
SPEED LOSS 1.16 hour.
PERCENT LOSS 499%
4000 2747 26.23
SPEED LOSS 124
PERCENT LOSS 451%

the vessel will have to be more closely
monitored than GRID I, due to the
incompatibilities encountered when we
considered recessing keel coolers.

GRID IIT will allow us to recess keel
coolers and place them closer to the
sides of the boat, away from the
propellers. It will also allow us to test a
boat with a dry exhaust system.

1716 11th Ave
Menominee, Ml 48858
E-mail: sales@fernstrum.com

Tel: (906) 863-5553
Fax: {906) B63-5634
www.fernstrum.com

© R. W. Fernstrum & Company, Incorporated 2,/2000




Fernstrum delivers
a cool product
Worldwide

By MARK CLEVENGER

R.W. Fernstrum and Company has had
an agent in Singapore for better than two
years. But according to Dale Gusick, who
fills a double role as US plant manager
and export sales manager, the company
that specializes in keelcoolers plans
increased attention to the important
Australasia market.

Fernstrum representative in Singapore is
Meiwa Marine Industrial, Pte, Ltd, whose
managing director is Tay Jin Yah. Meiwa is
located at Block 5073, Ang Mo Kio Industrial
Park 2, No 04-1644, Singapore 2056. The
firm can be reached by telephone at 481-
9843 or by Telex through RS2032Meiser.

Keel cooling first appeared in the early
1800's when someone hung a copper tube
over the edge of a boat to condense steam,
according to the companty. This arrangement
later evolved into pieces of channel tubing
welded into the hull. While these channels
eliminated silt and sand in engine jackets
and protected engines against salt water
corrosion, they increased the ship's drag.
They were also prone to seaweed fouling.

The US Navy extensively tested the
Fernstrum Gridcooler design after World
War Il. US Navy specifications were
subsequently written around the Gridcooler.
The Fernstrum Gridcooler is now used on
the majority of  vessels operated by the
US Navy, Coast Guard, and Army.

Gusick said you will now find Gridcoolers
used in fishing boats, dredges, tow boats,
seismic vessels, offshore supply vessels,
pleasure boats, irrigation pumping stations,
generator engines, bow thruster engines,
fire pump engines, and compressors aboard
vessels. ]

The firm has also introduced a line of
Gridcoolers for use on drill rigs and
production platforms. The company
developed a rectangular copper tube that
will withstand the higher pressures
encountered in keel cooling auxiliary
engines used in the off-shore industry.

This new line of Gridcoolers (TB32 series)
have standard 3%” pipe flange fittings,
gaskets, and mounting straps to simplify
installation.

Gusick said that the TB32 will save
substantial horsepower for oil instaliations
by eliminating the need for cooling fans or
seawater pumps.

Fernstrum engineers have designed a
variety of unusualinstallations. For example,
the Gridcooler was used to cool a
CAT 3406 PCTA bow thruster engine on a
225-ton tuna seiner, “Carolyn M”, buiit by
Peterson Builders, Inc, Sturgeon Bay,
Wisconsin. The bow thruster was built with a
recess in the tunnel to accommodate a
Fernstrum Gridcooler.

A keel cooler is an outboard heat
exchanger that is either attached to or built
as part of the ship’s hull. Fresh water is
circulated through the cooler by the engine
driven fresh water pump. .

A compact, modular unit, the Gridcooler
can be mounted almost anywhere on the

ship's hull. On shallow draft river busats, for_
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The simple, yet effective, construction of a
Fernstrum Keelcooler is exemplified by this
typical Gridcooler. -

instance, the Gridcooler may be mounted on
the side of the hull or beside the skeg. On
towboats, the Gridcooler may be installed
near the propeller to take advantage of its
slip-stream during heavy towing. On fast
moving vessels, the wunit is normally
recessed alongside the keel. Two or more
Gridcoolers can be installed parallel or in
series.

While the Gridcoolers may be installed on
the surface of the hull with fairing blocks of
streamlining, recessing them flush with the
hull affords maximum protection and
minimum drag.

Fernstrum Gridcoolers are especially
suited for lifeboat applications, Gusick said.
The cooler is always ready to operate
immediately, so valuable life-saving time is
not lost priming the circulating pump.

Fernstrum Gridcoolers excel where
traditional raw water cooling systems would

be inefficient. A vessel using a Fernstrum
keelcooler may be operated in ice laden
waters, mud flats, or shallow, silt filled
waters.

Many installation and maintenance
savings result from elimination of an inboard
heat exchanger, seawater pump, strainer,
and sea cock, although wet type exhaust
systems usually require a small capacity
pump.

TheFernstrum Gridcooler is a completely
assembled unit that comes with heavy
neoprene gaskets. They are available in over
200 standard commercial sizes to meet a
wide range of engine requirements and
operating conditions. The coolers are built of
heavy gauge 90/10 copper nickel alloy or
5000 series aluminium alloy.

Gusick pointed out that you get more than
well-built  hardware when you buy a
Gridcooler. Fernstrum technicians try to find
out as much about your installation as they
can to deliver the correct equipment.

When sizing a keelcooler, Gusick said, the
worst possible operating conditions must be
considered. Other factors are minimum hull
speed under full power and maximum
seawater temperatures. Maximum heat to
be rejected, fresh water temperatures,
internal fresh water velocity, and whether
antifreeze will be used must also be taken
into account. )

Engine water temperature limits are
controlled by the size of the cooler. Heat
transfer rates through any cooler, Gusich
said, depend mainly on cooling water
temperature, cooling water flow, heat
transfer surface area, and heat conductivity
of the material being used.

In regions of high sea water temperatures,
the use of a packaged keel cooler made of
corrosion resistant material is almost
mandatory.




¥

USE

THE EFFICIENT WAY
TO KEEL COOL
YOUR ENGINE:

A FERNSTRUM

CRIDEOOLER.

AND LEAVE THE SEAWATER OUTSIDE
THE BOAT — WHERE IT BELONGS!

* compact, modular unit
e suitable for steel, aluminium and fibreglass hulls
e climinates sea cocks, strainers, s.w. pumps and inboard heat exchangers

e superior to channel cooling systems in size, weight, cost and drag

¢ manufactured by
RW. FERNSTRUM & CO.,,

MENOMINEE, MICHIGAN, USA 49858
Telephone: (06) 863 5553 — Fax: (906) 863 5634 — Telex: 26 3493

For enquiries in Australia and New Zealand, contact:

LY
%]
Q@I Kvaerner Boving (ANZ) Pty. Ltd.

Hobson Towers West

1 Oxley Road

Hawthorn 26-28 Hohson Street

Victoria 3122 Telephone: + 61 3 819 2544 Auckland 1 Telephone: + 64 9 778 773 1 398 190
AUSTRALIA Facsimile: + 61 3 819 4660 NEW ZEALAND Facsimile: + 64 9 778 772

THE OHIO LEGAL BLANK CO .INC

{9 iy
CLEVELAND, OHIO 44102-1799
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THE OHI0 LEGAL BLANK CO., INC.

Over 50 Years Experience
e> Innovation!
W Quality « Durability  Efficiency

Booth 1649

R.W. Fernstrum & Company

1716 11th Avenue @ PO. Box 97 e fienominge, MI 49858 & Phone: 906-863-5553 @ Fax: 906-863-5634 o Velsite:
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ORKBOAT PROBUCT SHOWCASE _

-
Pydhon=Drive
Constant velocity drive units. The Python-Drive cllows the
propuksion system to push your boat, not your engine. This sep-
arates the vibration of the propeller from the vibration of the
engine. The resuls are decreased vibration and noise delivering
a smoother ride and longer equipment life. The Python-Drive
drive eliminates the need for perfect shaft alignment. Systems
are available for engines from 10 o 1000 horse power.

12532 Beverly Park Rd. © Lynwood, WA 98037
Tel: 425-355-3669 ® Fax: 425-355-3661
E-Mail: pyi@pyiinc.com ® www.pyiinc.com

The Fernsttum GRIDCOOLER Keel
Cooler is a closed-circuit cooling system
engineered to meet your engine’s cooling
requirements and operating conditions. It
is a durable, compact unit that comes
completely assembled, made of 90/10
copper-nickel or 5000 series aluminum
tubing. R.W. Fernstrum & Company has
50 years experience in cooling marine
engines.

R.W. FERNSTRUM & CO.

P.O. Box 97, Menominee, M 49858
(906) 863-5553 » FAX (906) 863-5634

RACORDER

The Marine Black Box

* Record rador pictures
* Record radio conversations
* Investigate accidents ® Train crew members
© Enhance safety

Racorder is now saving vesse! operators money
on accident investigations and legal costs. Using
ordinary VHS video fapes, you can keep a complete
history of your vessel's aperations.

800-764-7489
PO Box 938 Highway 41 N., Monteagle, TN 37356
Fax: 931-924-3287 www.racorder.com
email: racc@blomand.net

Circle 88 on Reader Service Card

Ryan Hydraulic Service

Ryan Hydraulic Service affers a
selection of standard hydraulic winches,
hoist pumps for dump trucks, refuse pumps,
and other hydraulic equipment,

We can also custom order equipment to fit
specific needs.

WE OFFER THE FOLLOWING LINES OF
WINCH

PRODUCTS

 Pull master planetary

Hydraulic Winches

* Tulsa Worm Drive

Winches
* Lantec Winches

Toll-Free (800)679-4624

Lot us take care of all your

insulation and abatement needs
Manufacture Removable-Reusable “Temp-Set”
Insulation Covers for Exhaust System
Applications. Silencers, expansion joints, mani-
folds and exhaust piping. Temp-set covers can be
designed to handle accoustical as well as thermal
problems. The advantage of covers is the durabili-
ty and ease of installation and removal in the
event maintenance needs to be performed.

Want Superior Quality? Want Superior Service?
Call Superior Energies Inc.

1-800-BUY-SEI-1

Circle 89 on Reader Service Card Circle 90 on Reader Service Card
- SUPERIOR S
__ENERGIES; INC. OnlineMariner.com

\/_\

OnlineMariner.com makes it gasy to stay
up-to-date on commercial marine news

1. Visit www.onlinemariner.com daily
to read breaking news ahout: ;
w Inland and Coastal Waterways.
= Offshore Sevicés=; "
w Passenger Vessels

2. Sign up for our FREE weekly e-newsletter
and get the news delivered to your desktop

For 50 years, WALTER Keel Coolers
have been proven the most reliable
and economical form of cooling for
propulsion and auxiliary engines from
5 - 5,000 HP. “Sea Chest Models™ are

perfect for large gambling boats! Fax
details of your application for a free
catalog and recommendation.

THE WALTER MACHINE CO., INC.
84-98 Cambridge Avenue
Jersey City, NJ 07307
{201) 656-5654 « FAX (201) 656-0318

We are not your
traditional Prop Shop!

Increase the per-
formance of your
el vessel. Eliminate
| propelier induced
] vibration. We use
N g tried, proven &
established technology. We guarantee
performance, smooth running, efficient
accurate results. Measuring to {SO
Class Standards. We utilize state-of-
the-art Prop Scan™ equipment.

-

Call WildCat Propellers
1-888-942-4260
for more information.

’\ ¥/ A D' ched R
1817 Cleveland Avenue; National City, CA 91950 Visa/MC eccepted . & 2 c
Phone: (619) 474-3383 » Fax: (619) 474-6730 P.0. Drawer 385, Graves, TX 77619 the publishers of WORKBOA
www.ryanhyd.com s Emailryanhyd@ix.netcom.com Tel: {409) 9628549 FAX (409) 9624027 OLM@1AD46
Circle 91 on Reader Service Card Circle 92 on Reader Service Card
RUGGED RELIABILITY AT

A COMPETITIVE PRICE!
WING manufactures original
equipment or replacement sponsons
for virtually any RIB,

REPLACEMENT MODELS AVAILABLE:
Zodiac-Hurricane™, Willard, Bollinger,
Nautica, Scarib, Sea-Doo Explorer,
Fletcher and More. Call for a quote!

wWin

I' N FLATAGBTILES S
Made in the USA
Designed smarter, built tougher!

P.O. Box 279, 1132 Samoa Blvd., Arcata, CA 9552|
Phone: 707-826-2887 + www.wing.com

Circle 93 on Reader Service Card
66
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INTERNATIONAL WORKBOAT SHOW

4 MeTALGRAFT VIZRINE 8D 484
Aingston, ON K7K 6N7 CANADA
Tel: 613-542-1810 » Fax: 613-542-6515

Mersn Toeldx FENDERS 2244,
Keokuk, IA 52632 USA

Tel: 800-553-7036 * Fax: 319-524-7290
E-Mail: johnrector@metso.com

fucas VIARINE 2830
Los Angeles, CA 90025 USA

Tel: 866-779-7779 » Fax: 310-571-1673
E-Mail: jm@micadmarine.com
www.micadmarine.com

IV CHIGAN WHESL Gorp 1458
Grand Rapids, MI 49507 USA

Tel: 616-452-6941 ¢ Fax: 616-247-0227
E-Mail: info@miwheel.com
www.miwheel.com

+ IYHeroeHGH 2031
Willits, CA 95490 USA

Tel: 707-459-5563 o Fax: 707-459-6617
E-Mail: info@microphor.com
www.microphor.com

Yliswary PususHine Lro 2808
SE27 OTP London ENGLAND

Tel: 44 208 766 6464

Fax: 44 208 766 6363
E-Mail:sthompson@midwaypublishing.co.uk
www.midwaypublishing.co.uk

MILITARY SEALFT

COMMAND 2620
Washington Navy Yard, DC 20398 USA
Tel: 202-685-5063 ¢ Fax: 202-685-5067
www.msc.navy.mil

Wiier ELecTric Mg Go 1604

Appleton, Wi 54912 USA
Tel: 920-734-9821 » Fax: 920-735-4013
www.millerwelds.com

Whiier-LeamaNn Ivg 2204
Daytona Beach, FL 32114 USA

Tel: 386-248-0500 » Fax: 386-248-3033
E-Mail: sales@millerleaman.com
www.millerleaman.com

Wirron W. SEiLER & ASSOCIATES,

A nivisioN oF BrowNLEE-VIorRrROW

Co ne 2860
Metairie, LA 70003 USA

Tel: 504-888-5410 » Fax: 504-888-1025
E-Mail: seiler@netkorktel.net
www.bmeco.com

+ VIIsSI0N VIARINE 2769
Sandusky, OH 44870 USA

Tel: 419-625-0123 » Fax: 419-625-4313
E-Mail: missionmarine@aol.com
www.missionmarine.com

We Won’t

and unmatched overall quality.

Compromise |
Our Standards —

You Shouldn’t Either.

In a confusing world of look-alikes, the Femstrum GRIDCOOLER”
stands out from the rest by continuing to set the standard for quality,
durability and efficiency with this unique combination of features:

- One-piece header construction that offers legendary durability

- Superior materials and manufacturing, allowing for a 2-year warranty.

- Availability of either smooth wall or enhanced tube allows for the
selection of the most efficient, cost-effective cooling solution. ———

R.W. Fernstrum & Company |8t 165
1716 11th Avewe, Menominee, M1 49858 = Prr 9068635553 = Fi 9068635634 * wwwfemsium.com

'''''''

WorkBoat
Show
Booth 1649

Circle 172 on Reader Service Card

WhraHELL GRANE 2820
Bryan, TX 77808 USA

Tel: 979-778-2057 « Fax: 979-778-0658
E-Mail: steve@mitchelicrane.com
www.mitchellcrane.com

irstuRISHE ENGINE NORTH AMERIGA 1755
Addison, |L. 60101 USA

Tel: 630-268-0750 » Fax: 630-268-9293
www.mitsubishi-engine.com

YIK ProouctioN RESOURCES ING 175
Brunswick, GA 31520 USA

Tel: 912-554-1806 » Fax: 912-554-0574
E-Mail: omeveay@mkpro.com
www.mkpro.com

4+ WIMUG INTERNATIONAL CORP 1608
Inwood, NY 11096-1011 USA

Tel: 516-239-7339 « Fax: 516-371-3134
E-Mail: mmcinwd@aol.com
www.mmcintl.com

IVIONARGH INDUSTRIES INC 949
Winnipeg, MB R2| 4L3 CANADA

Tel: 204-786-7921 » Fax: 204-889-9120
www.monarchindustries.com

Monnrower LLC 2912
Boyce, VA 22620 USA

Tel: 540-837-1138 » Fax: 954-337-3889
E-Mail: montipow®@visuallink.com

+ Muoose Boats 2948
Nicasio, CA 94946 USA

Tel: 415-662-2467 * Fax: 415-662-2506
E-Mail: info@mooseboats.com
www.mooseboats.com

MOPS MaRINE

LICENSE INSURANCE 23
Long Beach, NY 11561-3245 USA

Tel: 516-431-4441 » Fax: 516-889-17<
E-Mail: mmeditz@lancer-ins.com
www.mopsmarinelicenseinsurance.cor

MoTtor-Services Huco Stamp ‘
Fort Lauderdale, FL 33315-3017 US/
Tel: 954-763-3660 ¢ Fax: 954-763-2
E-Mail: info@mshs.com
www.mshs.com

VIR, LONGARM <
Greenwood, MO 64034 USA

Tel: 816-537-6777 ¢ Fax: 816-744-2C
E-Mail: sales@mriongarm.com

WITG Mouree .
Qakville, ON L6H 553 CANADA

Tel: 905-829-9922 » Fax: 905-829-9'
E-Mail: mtg@mtgmoltec.com
www.mtgmoltec.com

Wi con -
St. Louis, MO 63119-3143 USA

Tel: 314-968-9800 ¢ Fax: 314-968-8%
E-Mail: sales@multi.com
www.multi.com

wwweworkboat.com = DECEMBER 2003 « Wor
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DEPOSITION
EXHIBIT

Jeffersonville, Ind.

“Midland is a big, big cow to swal-
low,” Horn said.

Midland will be a relatively
smaller portion of KeySpan than it
was of Eastern, said Raskin, whose
future role with the company has
yet to be decided.

Midland, which Eastern acquired
in 1961, has a fleet of 2,300 barges
and 87 towboats. It hauls mainly coal
and other dry bulk cargoes. Midland
employs approximately 1,300 people,
about 44 percent of Eastern’s total
work force of 2,900.

For the nine months -ended Sept.
30, Eastern’s revenues totaled $660
million, with natural gas accounting
for $452.4 million and the marine
side $196.8 million.

Marine revenue rose $2.1 million
from the year before, reflecting an
improved export grain market and
increased imports of ores and steel-
related raw materials. But the
increase was offset in part by lower
demand from utilities for coal.

— Dale K. DuPont

Northwest shipyard lands
Canadian partner

hat their booths at the recent

WorkBoat Northwest Show in
‘Seattle were side by side was just a
coincidence. Given their new rela-
tionship, however, the exhibition’s
juxtaposition of Vancouver
Shipyards Co. Lid. and Bellingham
(Wash.) Bay Shipyard symbolized
their new financial and working
relationship.

Just prior to the show, officials
from both companies agreed to an
arrangement in  which the
Washington Marine Group (owners of
Vancouver Shipyards, Vancouver
Drydock Co., Victoria Shipyards Co.
Ltd., Seaspan International, C.H.
Cates & Sons Ltd. and many other
commercial marine businesses in
British Columbia) purchased 49 per-
cent of Bellingham Bay Shipyard.

WORKBOAT o JANUARY o 2000

WHAT DO THESE. |
BOATS HAVE
COMM®ONS?

FERNSTRUM

¥ GRIDCOOLER

Today, the GRIDCOOLER keel cooler is known by countless customers
around the world for its durability, efficiency and ease of installation. With
well over 20,000 models to choose from, Fernstrum has a keel cooling solution
that’s right for your application. Don’t take chances with your engine’s durability.
Do it right t¥1e first time...Use Fernstrum GRIDCOOQOLER keel coolers.

R.W. FERNSTRUM & COMPANY
1716 11th Avenue, Menominee, M{ 48858
Ph: 906-863-5553 Fax: 906-863-5634 E:mail: sales@fernstrum.com
FIND FERNSTRUM QUALITY

LOOK FOR THE GRID...

s st PR

SCHUYLER RUBBER CO., INC.
Phone (425) 488-2255

Fax (425) 488-2424

Web Site: www.schuylerrubber.com
E-mail: sales@schuylerrubber.com

17
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THE SIMPLEST:

MOST DEPENDABLE
FORM OF FRESH

1

You want the best of everything on your boat...
as long as it’s affordable...right?

Then why don'’t you give us a call? For
the cost of a phone call, we’ll figure out

ualities
which of over 8000 different Gridcoolers

found
o : o only
is right for cooling your engine in in the
your application. GRIDCOOLER:
How can you go wrong? We've i [l Completely assembled
been engineering cooling systems for all types of marine engines . andfactory tested
. . .l Silver brazed and
for the last 50 years. Our product is so durable, efficient and . welded joints
easy to install that the U.S. Navy wrote their keel cooling | '?f;gg,?n?;‘.?j 29/51(?00

series aluminum
rectangular tube

B Custom designed

el . . ] . ' M The most compact
Do it right the first time... use Fernstrum Gridcoolers. i form of keel cooling

R.W. FERNSTRUM & COMPANY

50 YEARS EXPERIENCE IN ENGINEERED KEEL COOLING

FERNSTRUM

1th Avenue, Menominee, MI 49858

specifications around our Gridcoolers.

Why take chances when it comes to your engines’ dependability?

6-863-5553 Fax: 906-863-5634

CIRCLE 36 ON READER SERVICE CARD
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The consolidations mean fewer com-
petitors, resulting in less flexibility in pric-
ing. Some industry experts see the pro-
posed sale as a backlash against railroad
mergers, and one that could lead to
increased business for barge operators.

Barging is normally cheaper than rail.
But, historically, a problem with barging
has been the transportation costs involved
in bringing the product from inland eleva-
tors to river loading sites. The acquisition,
if approved, would give Cargill 27 addi-
tional barge-loading elevators along river-
fronts and six port elevators.

Dr. Kevin Horn, a research professor
and intermodal economist at Louisiana
State University National Ports &
Waterways Institute, Arlington, Va., said
the purchase would open up new routes
and provide alternatives to moving grain
by rail. “Certainly, it would be sweet for
Cargill to take (grain) off the rails.”

Hom said railroad consolidations have
narrowed the number of transportation

-
=
<
-
=
o
S
=
-
q
e
-<
S
=
&

markets available to buyers and sellers of
grain. “Transportation options are valu-
able,” he said. “This is a natural response
from the grain companies. This is almost
what the railroads deserve.”

Transportation consultant Brent Dibner
agreed that rail consolidations may have
contributed to the impending sale. “It’s a
balance of terror,” Dibner said. “Now the
grain marketing business has a bigger
player, and the railroads have to come to
terms with Cargill.”

Cargill, however, may not be able to
handle all of the tonnage unless it pur-
chases new equipment. Its barge unit,
Cargo Carriers, boasts.a fleet of about
1,200 covered hopper barges.

But industry experts say that may not be
sufficient to carry the combined tonnage of
Cargill and Continental. Continental sold
its barge division, Conticarriers, to
American Commercial Lines in 1995,
then contracted ACL to haul Continental’s
grain for 10 years. That contract is expect-

ed to stay intact.

“Hopefully, Cargill will expand the
market,” said Peter Hubbard, senior vice
president of marketing at Midland
Enterprises, Cincinnati. “But it’s hard to
predict.”

Another issue that’s hard to predict is
whether the proposed sale will be able to
stand up to antitrust scrutiny. The
National Farmers Union has come out
against the sale, claiming it would shrink
the number of buyers U.S. farmers could
sell their grain to. The deal would give
Cargill control of more than 40 percent of
U.S. corn exports.

The Justice Department announced on
Dec. 8 that it was investigating the sale.

— Ken Hocke

USCG to beef up
recruiting efforts

or the last few years, the Coast Guard
has been paring its ranks because of

PACKIMAN
1

The most versatile line of
boats available anywhere for
cargo hauling, fishing, hunting,
diving, chartering, construction,
patrol, pollution and debris
control, tendering, rescue,
research, and much more.

PACKCAT
2N

for color
brochure

PACKMAN mono and PACKCAT catamaran high performance landing craft are available in
18, 21, 23, 24, 28, 27,28, 30, 32, 34, 38 and 40'standard hull sizes. Bill Munson originated the
concept of the welded aluminum high performance landing craft in1984 and has designed and
built over 2000 boats. The William E. Munson Co. builds more landing craft than anyone and
is the only company offering you a standardized line of landing craft. Over 100 outfitting options
allows you to individually outfit each hull. No other builder can offer you our superiordesigns,
craftsmanship and renowned reputation at such affordable prices.

Sales: 18130 Sunset Way Edmonds WA USA 98026
Factory: 1517 Bennett Rd Mt Vernon WA USA 98273
Phone: 425 672 4634 Fax 425 774 2408
Email: billmunson @seanet.com

Web: www.billmunsonboats.com

éen
Price is prionty!

Golden Motors has been supplying
and servicing vehicles for the
oil field industry for over 40 years.

‘Price is Priority’ is our slogan and
we stand by it faithfully.

At Golden Motors we stock a wide
range of General Motor’s vehicles
needed in the oil field industry. We
stock crew change type vehicles to
fully loaded Suburbans and also
luxury vehicles such as the Park
Avenue and the Aurora.

We have what your company needs

or we will get what you want, which
is our commitment to you.

GCclden

Chevrolet * Pontiac ® Buick ¢ Oldsmohile
1720 South Bayou Drive
Golden Meadow, LA
(800) 542-6631 » (504) 475-5131

Fax: (504) 475-6672

" CIRCLE 50 ON READER SERVICE CARD
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I WORKBOAT PRODUGT SHOWGASE '

S—— HERMONT MARINE INC.@ ;
e A The revolutionary Powermax 1650
— — www.hermont.com delivers more cutting and

Hansen Boar CompPaNnY gouging power at a lower cost!

New ConsTRuCTION @ Repair © HauL Qurs

Engineered with high
duty cycle for demanding
mechanized applications

Dedicated gouging
function produces metal
removal rate in excess of
22 Ibs/hr. (10 kg/hr)

p . . The new OMD-21 offers improved oil detection for
PuyiLis DuNLap your bilge water system. The new mesuring cell has

for Dunlap Towing Company, La Conner, WA enhanced solids suppression capabilities, which P hand-cutti
126" x 38" x 16 » 5,080 hp @ 900 rpm improves the bilge water separator throughput. n:fven anc-euting
180,000 t. Ballord Pull » 160,000 gal. Fuel Capacity When Dekma introduced the OMD-11in 1996, they B it (a0 to
ABS Maltese Cross A+1 AMS @ SOLAS Approved changed the way oil content is measured. With the 1-1/2 inch (38 mm) steel
- - OMD-21 we bring oil content measuring technolo-
New (omtml:rlﬁn'-lsgggl &.Alumnrlnum . H;ul Ouls. up fo 860 fons gy into the 21st century. [T JR ] R
L ]
g & P+ Wk e HERMONT MARINE INC. IYp et Lrci
1925 ~ 52nd Avenue, Lachine Qc. HST 3C3 www.hypertherm.com
4124 34 Avenve NE Everett, WA 98205 Tel: (514) 636-6185 ¢ Toll Free : 1 877 735-6185
{425) 252-4021 ¢ e-mail: hansenboat@aol.com Email : info@hermont.com International WarkBoat Show, booth 2763
Circle 60 on Reader Service Card Circle 61 on Reader Service Card Circle 62 on Reader Service Card

STOP RIVER BARGE BREAKAWAYS AND RE-TIES

W Portable Pumps.
~ Yanmar Powered.

SM

THE WORLD’s MosT RELIABLE PUMP Easy To Start. CARB Certified.
Lovett commercial grade pumps are UL Listed and Trash, Centrifugal, Diaphragm, Pressure.
are built to meet stringent quality standards. Each

pump contains a built-in automatic switch (contains

no mercury). Double insulated drive design will not The Next Generation In Power & Pumps

INTERSTATE SINGL | lE allow stray current leakage into bilge water which

; TINC NCS may cause electrolysis. Heavy jacketed copper cable
FLOATING MOORING RINGS is tinned and sealed, very resistant to corrosion.
+» Custom engineered to secure barges close to dock The pumps are rebuildable.
Adjust automatically to river level changes "
b d » Stop repeated tie-offs * Improve safety Lovett
e ) o + Increase productivity oVery A Division Of Mack Boring & Parta Company
— E e Interstate Equipment Corporation 800-673-5976
r—1 929 Park Avenue, Pittsburgh, PA 15234 513-738-2170 » 513-738-2426 ] R R
8 >=< S (800) 562-5010 + www.go-iec.com e lovettmarine. com FAx 800-622-5364 « www.gppmb.com e Log On For Your Deales
a.
| g w N Circle 63 on Reader Service Cord Circle 64 on Reader Service Card Circle 65 on Reader Service Card
TN “susokeg-qyongg Jf
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Scanstrut Radar Mounts Pwy
- \d b .
Scanstrut Ltd, infroduces the all new Composite Fiberglass . ‘ 'I.‘.l. l'.'i‘ ¢
PowerTowers. They are designed to solve the problem of Constant velodty drive units. The Python-Drive allows the The Fernstrum GRIDCOOLER Keel
| installing radar and satcoms on radar arches and cabin propuksion system o push your boat, not your engine. This sep- Cooler is a closed-circuit cooling system
| roofs, by raising the antenna 14*, Produced using the RTM arates the vibrafion °th9 propeler from the vibration of the engineered to meet your engine’s cooling
| process, The PowerTower mounts are lightweight and engine. The resuls are e“e“‘ed."““““"",‘f““':h""'” delivering requirements and operating conditions. It
| strong with a high gloss white finish. The small mounting @ smoather ride and "":[9:' eq"r'?me“lz fe. The Python-Drive is a durable, compact unit that comes
footprint is ideal for narrow radar arches. A hollow drive eliminates the need for perfed shaf dlignment. ystems completely assembled, made of 90/10
core allows cables fo be routed inside. Three models, fit are availbl fo enginesfrom 10 1o 1000 horse pover. copper-nickel or 5000 series aluminum
practically all randomes, small satcoms and searchlights. tubing. R.W. Fernstrum & Company has
: 50 years experience in cooling marine
engines.
12532 Beverly Park Rd. » Lynnwood, WA 98037 12532 Beverly Park Rd. » Lynnwood, WA 98037 R.W. FERNSTRUM & CO.
Tel: 425-355-3669 » Fax: 425-355-3661 Tel: 425-335-3669 © Fox: 425-355-3661 P.0. Box 97, Menominee, M! 49858
e-mail: pyi@pyiinc.com ® www.pyiinc.com E-Mail: pyi@pyiinc.com ® www.pyiinc.com (906) 863-5553 « FAX (906) 863-5634
Circle 66 on Reader Service Card Circle 67 on Reader Service Card Circle 68 on Reader Service Card
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” FERNSTRUM

GRIDCOOLER

Introducing the ENHANCED
GRIDCOOLERS®, keel cooler
from R.W. Fernstrum

n the early 1940s, Robert Fernstrum

designed a keel cooling system
for US military landing craft.
Opver the years, his original
design has seen improve-
ments in durability and
efficiency.

For the latest improve-
ment in efficiency, we have
added an enhanced surface to
the interior of our tubing This
new design allows us to increase the "
heat transfer capability of a GRIDCOOLER®
keel cooler by up to 30%. On larger installa-

DEPOSITION
EXHIBIT

1999 P Fernstrum & Company, Inc. A Rights Reser ved
GRIBCOOLER o

strum & {ompany lag

=
g
g
3
3
Hd

- COOLER uit
the ability to

handle a greater
heat-load. In
some cases, major modifications to the vessels
piping are unnecessary. Also, if it becomes neces-
sary to modify an older vessel for a new use that
requires additional cooling, (i.e. warmer sea
water temperatures, slower hull speeds or adding
antifreeze) we may be able to supply your vessel
with an enhanced cooler of the same size as your
existing unit.

This new advancement shows
our commitment to innova-

g tion in a field where we've

f long been the leader. If you
need a solution to a cool-
ng problem, give us a call.
e will gladly work with

4 you to design a keel cooling
system to meet your needs.

Fax (906) 863 5634 ‘
E-Mail: sales@fernstrum.com i )
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Quality, Durability, Efficiency
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ENGINEERED KEEL COOLING




The Fernstrum

1938 - Marine -
»ducts Company

1943 -
Angle head keel cooler

1945 - Patent
ssued to R'W.
Fernstrum

1971 - Showing off models of
their GRIDCOOLER® keel } '
coolers are (left to right) Paul Qy

W. Fernstrum, R.W. Fernstrum ~=_

and David J. Fernstrum

T manrt™

Story

- i

The History of

R.W. FERNSTRUM & CO.

R.W. Fernstrum & Co. is a business
built on innovation. Ever since our
founder, Robert W. Femstrum,
patented the first rectangular tube keel
cooler with an angled header back in
1945, we’ve continued the tradition
of bringing the latest keel cooling
technology to the marine industry.
Even after 50 years, you’ll still find
the Fernstrum family at the helm of
the company, ensuring that our
GRIDCOOLER?® keel coolers pro-
vide you with the best in efficiency,
quality and ease of installation.

1938 - Robert W. Fernstrum starts Marine
Products Company.

1945 - Patent is issued to R.W. Fernstrum
for keel cooler. Use of Fernstrum keel
coolers begins in the military.

1950s - Oil industry and shrimp fleet
incorporate Fernstrum GRIDCOOLER®
keel coolers into their designs.

1952 - Use of Fernstrum keel cooler
begins in Navy mine sweepers.

1960 - First flanged coolers produced.

1964 - Fernstrum GRIDCOOLER?® keel
coolers used on Ann Arbor car ferry —
first diesel electric—the largest keel cooler
to date (6 feet longer than the 120 used in
the oil industry).

1969 - New steel building constructed
gives Fernstrum an additional 6,000
square feet of manufacturing space.

1971 - Header desien enlarged for added

1973 - Manufacturing facility expands an
additional 4,000 square feet.

1975 - Fernstrum engineers develop their
first computer model for recommending
GRIDCOOLER?® keel coolers. Additional
6,000 square feet added to manufacturing
facility.

1976 - Fernstrum brings all operations
(manufacture and assembly of product)
under one roof.

1980 - 500th GRIDCOOLER® keel cooler
model becomes available.

1981 - Aluminum Series GRIDCOOLER®
keel cooler is introduced. Office building
expansion doubles space. Additional 6,000
square feet added to manufacturing facility.

1982 - Patent is issued for Stacked Tube
GRIDCOOLER® keel cooler.

1990 - Product line grows to 20,000 models.

1993 - R.W. Fernstrum announces 23
distributors world-wide.

1998 - The Z-Series GRIDCOOLER® keel
cooler is introduced.

1999 - Enhanced Tube™ GRIDCOOLER®
keel cooler goes into production

1999 - Fernstrum receives patent for Low
Profile header.

1999 - R.W. Fernstrum celebrates 50 years
in business and remains the premier manu-
facturer of keel coolers.

2000 - R.W. Fernstrum begins 2-year
warranty program. Over 100,000 models of
GRIDCOOLER? keel coolers available.

2001 - Enhancements in durability and
coolant flow. Investments in new CNC
fabrication equipment and building



A Brief History of Keel Cooling

Keel cooling first appeared in the early 1800s when
someone hung a copper tube over the edge of a boat to
condense steam. It later evolved into pieces of channel,
welded onto the hull. These channel cooling sys-
tems offered important advantages over
raw water cooling. They eliminated
silt and sand buildup in engine
jackets and protected engines
against salt water corrosion.
Unfortunately, their sheer
bulk reduced a ship’s capac-

ity and increased its drag. ¢ Q .~ A

They were also prone to seaweed PN 2-Series
. id: ®

foulup. Clearly, a more compact and streamlined kej;'gj,;": fer

cooler was needed. This led to packaged keel coolers and
the R.W. FERNSTRUM success story.

Engine jacket water is piped directly to the Fernstrum GRIDCOOLER®
keel cooler, which cools the water and then sends it back to the engine.
The GRIDCOOLERY? keel cooler is in constant contact with the sea
water for transfer of heat.

Engineered Keel Cooling
When you choose a Fernstrum
GRIDCOOLER® keel cooler, you're
getting more than well-built hard-
ware. You’re getting the most cost-
effective, dependable form of keel

cooling available — backed by
decades of experience. We’re
proud of our reputation, and we
work hard to keep it.

To ensure that you get precisely
what you need, we begin by asking
a lot of questions. We’ll need to
know your engine make and model
number, horsepower and rpm rat- ;
ing, heat rejection, freshwater flow |
rate, and the temperature require-

|
|

ments of the
water entering
and leaving the
cooler. If you
don’t have all
this informa-
tion, we’ll get
it for you — Ongoing product research and

. . development studies ensure
we maintain  continual improvement in

current files efficiency, durability and qualit

on all major marine engine manu-
facturers. We’ll also need your
vessel’s hull design, it’s maximum
speed at full rated power, and the
maximum water temperature in
which it will operate. With this
data, we can determine exactly what
size GRIDCOOLER® keel coolers
your vessel will need — under it’s

rmant catrara Anaratina canditiAanoe



Quality and Testing Methods
« Only the finest quality materials are used in manufacturing a Fernstrum
GRIDCOOLER® keel cooler. Much of the materials used have metallurgi-
cal specifications proprietary to Fernstrum, based on decades of manufac-
turing experience — enhancing the durability and performance of the product.

+ Quality control begins as soon as material is received. All material is
100 percent inspected. No random sampling methods are used. After
inspection, raw material is assigned lot numbers for traceability through-
out the manufacturing process.

« For customer protection, each unit is assigned its own serial number
and inspection sheet. The inspection sheet tracks material lot numbers
and the results of all testing throughout production. Additionally,
employee identification is recorded for each step through the produc-
tion process.

« Experienced craftsmen use only the finest silver brazing alloys. Less
expensive materials do not meet Fernstrum’s high quality standards.

« Multiple quality assurance checks are made throughout the production
process — including two separate underwater air tests to assure the
integrity of brazed or welded joints.

» Cleanup by sandblasting is done in a specially constructed semi-
automatic blasting cabinet.

« Ultrasonic testing is used to check the brazed joints of each unit to
assure that every GRIDCOOLER® keel cooler is of superior strength.
Each unit is checked for dimensional accuracy, square and straightness.

» On successful completion of all quality checks, each unit receives its
own Quality Assurance tag — your assurance of excellence!

« Each unit is carefully boxed in a triple-corrugated, weather resistant
fiberboard. Special wood crating is available for long-term storage
upon request.

» Each GRIDCOOLER?® keel cooler is shipped with all the gaskets, washers
and nuts necessary for installation, as well as with installation

oncaooctinne




The Angled Tube GRIDCOOLER? keel cooler...
Meeting the needs of stationary vessels
Traditional keel cooling methods have been applied to stationary vessels for
decades. R.W. Fernstrum & Company introduces an innovation that will ben-
efit dredges, stationary operating generators and similar equipment. While
most keel coolers are designed to transfer heat to the slipstream current of the
seawater while the vessel is underway, the angled tube GRIDCOOLER® keel
cooler is designed to take advantage of buoyancy driven flow of seawater
created through mixed convection while the vessel is at rest. The angled tube
design also provides the added benefit of being less likely to become a resting
place for silt and other debris, which retard heat transfer.

The angled tube GRIDCOOLER® keel cooler takes advantage of many of
the characteristics that have made the standard GRIDCOOLER® keel
cooler popular. Simplicity, durability and compact form, combined with
increased heat transfer efficiency, make this new design attractive to station-
ary and low-speed applications.

Furthermore, the availability of both smooth wall and Fernstrum's exclusive
enhanced tubing allow for greater design flexibility in creating the most

L4

The angled tube GRIDCOOLER® keel
cooler has tubes positioned to enhance
and exploit the natural convection cur-
rent generated by the heat exchanger.




Common Installations
L L . e - . »

The Fernstrum GRIDCOOLER? keel cooler can be
mounted almost anywhere on a ship’s hull, giving
_ the flexibility to match the installation to
the hull design and operating conditions of
any boat. For example; on shallow draft
river work boats, the GRIDCOOLER® unit

. may be mounted on the side of the hull or beside
the skeg. On towboats, the GRIDCOOLER® unit may
be installed near the propeller to take advantage of its slipstream
during heavy towing. On fast moving vessels, the unit is normally
recessed along side the keel. See the Fernstrum GRIDCOOLER®
EXTERNAL keel cooler installation guide for more information.

RECESSED — Recessing a GRIDCOOLER® keel cooler stream-
lines the installation and greatly increases protection from damage.
Independent tests conducted at the Vienna Model Test Basin have
shown that drag is negligible when GRIDCOOLER?® keel coolers
are recessed into a ship’s hull. If possible, the ends of the recess
should be flared to allow a free flow of water over the entire cooler.

EXTERNAL — If the GRIDCOOLER?® keel cooler can’t be
recessed, fairing blocks and side plates may be used for
protection and streamlining.

SHALLOW DRAFT — Because of their compact size,

Fernstrum GRIDCOOLER® keel coolers may be
mounted along the keel or skeg, or even in the rake or
tunnel of shallow draft river boats. This takes advantage of
the additional water current created by the propeller.

I \./ SIDE MOUNTED — GRIDCOOLER?® keel coolers may be
side mounted to avoid damage due to running aground or if
— there isn’t room for a bottom mount to the hull.

SIDE MOUNTED

A
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Custom C
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The Fernstrum GRIDCOOLER? is available in standard as well as
many custom configurations to accommodate installation and maintenance
concerns. Custom designs are a Fernstrum specialty and are limited only
by imagination. We are happy to discuss your application and assist in
designing or determining a custom configuration that adds value to your
cooling system. Some of the more common configurations are listed.

E-SERIES® GRIDCOOLER?® keel coolers have zinc anodes mounted
at the ends of the units. This modification is available upon request at no
additional charge and works well for fishing vessels where entanglement
of nets is a concern.

EXTENDED NOZZLES may be ordered for vessels with thick hulls.

L-SERIES® GRIDCOOLER®keel coolers (shown here in multi-pass
configuration) with extended support plates reduce the number of hull
penetrations needed for installation.

F-SERIES® GRIDCOOLER?® keel coolers have flange connections and
may eliminate the need for cofferdams.

Z-SERIES® GRIDCOOLER?® keel coolers have lower profile flange
connections with all mounting hardware and mating flanges included.
Custom insulators provide isolation from the hull, if necessary. L-Series
support plates are included as standard in this configuration. This patent-
pending design eases installation on double hulled vessels and may
eliminate the need for cofferdams.

ﬁlgm'a

MATERIALS — Fernstrum GRIDCOOLER® keel coolers are available
in either 90/10 copper-nickel or marine grade aluminum rectangular tub-
ing. Copper/nickel units have natural anti-foulant properties. The tubing
is very ductile, so it can be slightly bent or twisted to conform to the
ship’s hull. Aluminum units are made of alloys that are compatible with
vessels having aluminum hulls.

COMPRESSION SEALING HARDWARE is available upon request
to help assure a leak-free seal at the nozzles and is recommended for
customers utilizing cofferdams in their installation.

tions

EXTENDE
NOZZLES
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GRIDCOOLER)

R.W. Fernstrum & Company
1716 11th Avenue * P.O. Box 97
Menominee, Michigan, USA 49858
Phone: 906-863-5553 ¢« Fax: 906-863-5634
Export Department Fax: 906-863-5203
Website: www.fernstrum.com
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DURAWELD®

Keel Coolers

Mission Statement

East Park Radiator is committed to providing impeccable quality
and service to its customers through continued research, design and
testing of its own products and the other products it services for the
marine and oilfield industry.




DurA WELDE®

Keel Coolers

History

East Park Radiator was started in 1962 as a radiator repair and
battery facility. Since its inception, East Park Radiator has evolved
into a major repair facility servicing radiators, tube and shell heat
exchangers, aftercoolers, inner coolers, air exchanger and keel
coolers for the marine and oilfield industry. After years of
extensive keel cooler repairs, East Park Radiator has applied its
knowledge and experience into developing its own keel cooler
known as the DURAWELD  Keel Cooler. East Park Radiator
obtained insight, through the failures and the concerns of its
customers that resulted ™ several significant changes to its
DURAWELD” Keel Cooler. These changes resulted in a higher
quality durable product with an exceptionally fast delivery time.



DuraAWELD®

Keel Coolers

Welded Construction For Dependability & Durability

Seamless 90/10 Copper-Nickel Rectangular Tubes

o With 0.070” Wall Thickness

s Exceptional Heat Transfer Properties

e Excellent Corrosion/Erosion Resistance To The Effects Of
Sea Water

e Exceptional Anti-Fouling Capabilities

Many Models Available
o Interchangeable With The Competition

Each Unit Equipped With Cathodic Protection

Before Delivery; Each Unit Is Assembled, Pressure Tested And
Hydrostatically Tested

Full Scale Heat Transfer Dynamometer

Continued Research, Design And Testing Of Keel Coolers
Example: Flange Mounted Keel Coolers To Be In Full
Production Soon

Redesigned manifold to improve water flow and pressure drops

Full Line Of Replacement Parts In Stock

Services:
s 24 Hour Emergency Delivery Upon Request
(Subject To Prior Sale)

e Clean & Repair Of All Makes And Models Of Keel Coolers




0008 SERIES
Duraweld® Keel Cooler SINGLE PASS
1
MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0408 31 1/4 24 ---  --- 325/8
0508 37 1/4 30 .-~ --- 3858 MINIMUM HULL RECESS DIMENSIONS FOR
0608 43 1/4 36 - --- 4458 DURAWELD KEEL COOLERS:
0708 49 1/4 42 --- --- 505/8 OVERALL LENGTH + 8 INCHES
0808 55 1/4 48 .- - 56 5/8 OVERALL WIDTH + 3 INCHES
0808 61 1/4 54 ---  --- 8258
1008 B7 1/4 60 ---  --- 6858 HULL RECESS DIMENSIONS ARE MINIMUM
1108 73 1/4 66 1 33  745/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1208 79 1/4 72 1 36 805/8 CONSIDERATION THE USE OF LARGE ANODE
1308 85 1/4 78 1 39 865/8 BLOCKS BEING IN THE RECESS.
1408 91 1/4 84 1 42 92 5/8
1508 97 /4 90 2 30 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1608 1031/4 96 2 32 104 5/8 WITHOUT NOTICE,
1708 109 1/4 102 2 34 11058
1808 1151/4 108 2 36 116 5/8
1908 121 1/4 114 2 38 1225/8 E
2008 127 1/4 120 2 40 128 5/8
2208 1391/4 132 2 44  1405/8
2408 151 1/4 144 2 48  1525/8 —
2608 1631/4 156 2 52 164 5/8 ! >
2808 1751/4 168 3 42 1765/8 ﬁ
3008 187 1/4 180 3 45 188 5/8 : D
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Duraweld® Keel Cooler

0010 SERIES
SINGLE PASS

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0410 311/4 24 -~ --- 3258
0510 37 1/4 30 .- --- 3858 MINIMUM HULL RECESS DIMENSIONS FOR
0610 43 1/4 36 .- --- 4458 DURAWELD KEEL COOLERS:
0710 49 1/4 42 .- ---  505/8 OVERALL LENGTH + 3 INCHES
0810 55 1/4 48 --  --- 5658 OVERALL WIDTH + 2 INCHES
0910 681 1/4 54 .- ---  625/8
1010 67 1/4 60 --  --- 6858 HULL RECESS DIMENSIONS ARE MINIMUM
1110 731/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1210 791/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
1310 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1410 91 1/4 84 i 42 92 5/8
1510 97 1/4 90 2 30 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1610 103 1/4 96 2 32 1045/8 WITHOUT NCTICE,
1710 1091/4 102 2 34 1105/8
1810 1151/4 108 2 36 116 5/8
1910 1211/4 114 2 38 1225/8 -
2010 127 1/4 120 2 40 1285/8
2210 1391/4 132 2 44  1405/8
2410 151 1/4 144 2 48  1525/8 e
2610 | 1631/4 156 2 52 16458 =
2810 175 1/4 168 3 42 176 5/8 H }
3010 187 1/4 180 3 45 188 5/8 | D
T
ﬂ —]
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Duraweld® Keel Cooler

|

MODEL A B C D E
0412 31 1/4 24 -- -- 32 5/8
0512 37 1/4 30 -- -- 38 5/8
0612 43 1/4 36 -- -- 44 5/8
0712 491/4 42 -- -- 50 5/8
0812 55 1/4 48 -- -- 56 5/8
0912 61 1/4 54 -- -- 62 5/8
1012 67 1/4 60 -- -- 68 5/8
1112 73 1/4 66 1 33 74 5/8
1212 79 1/4 72 1 36 80 5/8
1312 851/4 78 1 39 86 5/8
1412 91 1/4 84 1 42 92 5/8
1512 97 1/4 S0 2 30 98 5/8
1612 103 1/4 96 2 32 104 5/8
1712 109 1/4 102 2 34 1105/8
1812 1151/4 108 2 36 116 5/8
1912 1211/4 114 2 38 122 5/8
2012 127 1/4 120 2 40 128 5/8
2212 1391/4 132 2 44  1405/8
2412 151 1/4 144 2 48 152 5/8
2612 1631/4 156 2 52 164 5/8
2812 1751/4 168 3 42 176 5/8
3012 187 1/4 180 3 45 188 5/8

0012 SERIES
SINGLE PASS

ALL DIMENSIONS ARE IN INCHES.

MINIMUM HULL RECESS DIMENSIONS FOR
DURAWELD KEEL CCOLERS:
OVERALL LENGTH + 3 INCHES
OVERALL WIDTH + 3 INCHES

HULL RECESS DIMENSIONS ARE MINIMUM
RECESS DIMENSIONS AND DO NOT TAKE INTG
CONSIDERATION THE USE OF LARGE ANODE
BLOCKS BEING [N THE RECESS.

SPECIFICATIONS ARE SUBJECT TC CHANGE

WITHOUT NQOTICE

I

L

e




® 0014 SERIES
Duraweld™ Keel Cooler SINGLE PASS

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0414 311/4 24 -- --- 32 5/8
0514 37 1/4 30 -- --- 385/ MINIMUM HULL RECESS DIMENSIONS FOR
0614 43 1/4 36 -~ ---  445/8 DURAWELD KEEL COOLERS:
0714 49 1/4 42 -- ---  505/8 OVERALL LENGTH + 3 INCHES
0814 55 1/4 48 --  --- 5B5/8 OVERALL WIDTH + 3 INCHES
0914 61 1/4 54 -- --- 62 5/8
1014 67 1/4 60 --  --- 6865/8 HULL RECESS DIMENSIONS ARE MINIMUM

1114 731/4 66
1214 791/4 72
1314 85 1/4 78
1414 91 1/4 84
1514 97 1/4 90
1614 103 1/4 96

33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
39 86 5/8 BLOCKS BEING IN THE RECESS.

42 92 5/8
45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
32 104 5/8 WITHOUT NOTICE.

WWMNMNNNNNNDNN-=S = a4 aa
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1714 | 1091/4 102 34 11058

1814 | 11514 108 36 116 5/8

1914 | 12114 114 122 5/8

2014 | 12714 120 40 1285/8

2214 | 1391/4 132 44 140 5/8

2414 | 15114 144 48 152508 .

2614 | 1631/4 156 52 1645/8 ©

2814 | 1751/4 168 42 17658 | ‘ l

3014 187 1/4 180 45 188 5/8 e}
T
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i
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® 0016 SERIES
Duraweld Keel Cooler SINGLE PASS
—
MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0416 311/4 24 -- --- 3258
0516 37 1/4 30 -- .- 38 5/8 MINIMUM HULL RECESS DIMENSIONS FOR
0616 43 1/4 36 -- - 44 5/8 DURAWELD KEEL COOLERS:
0716 49 1/4 42 -- --- 50 5/8 OVERALL LENGTH + 3 INCHES
0816 55 1/4 48 - - .- 56 5/8 OVERALL WIDTH + 3 INCHES
0916 611/4 54  -- --- 6258
1016 67 1/4 60 -- --- 68 5/8 HULL RECESS DIMENSIONS ARE MINIMUM
1116 73 1/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1216 79 1/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
1316 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1416 911/4 84 1 42  925/8
1516 97 1/4 Q0 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1616 1031/4 96 2 32 10458 WITHOUT NOTICE.
1716 1091/4 102 2 34 1105/8
1816 1151/4 108 2 36 11658
1916 1211/4 114 2 38 1225/8
2016 1271/4 120 2 40 1285/8
2216 1391/4 132 2 44 14058
2416 1511/4 144 2 48 1525/8 ==
2616 1631/4 156 2 52 164 5/8 IR
2816 | 1751/4 168 3 42 17658 l| H ‘
3016 187 1/4 180 3 45 188 5/8 Lillo
L=
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Duraweld® Keel Cooler

0018 SERIES
SINGLE PASS

—

MODEL A B c D E ALL DIMENSIONS ARE IN INCHES.

0418 31 1/4 24 - - --- 32 5/8

0518 37 1/4 30 --  --- 385/8 MINIMUM HULL RECESS DIMENSIONS FOR

0618 43 1/4 36 --  ---  445/8 DURAWELD KEEL COOLERS:

0718 49 1/4 42 --  ---  505/8 OVERALL LENGTH + 3 INCHES

0818 55 1/4 48 -- ---  585/8 OVERALL WIDTH + 3 INCHES

0918 61 1/4 54 - - --- 62 5/8

1018 67 1/4 60 --  --- 685/8 HULL RECESS DIMENSIONS ARE MINIMUM

1118 73 1/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO

1218 791/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE

1318 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.

1418 91 1/4 84 1 42 92 5/8

1518 97 1/4 20 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE

1618 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.

1718 109 1/4 102 2 34 1105/8

1818 115 1/4 108 2 36 116 5/8

1918 1211/4 114 2 38 1225/8

2018 127 1/4 120 2 40 128 5/8

2218 139 1/4 132 2 44 140 5/8

2418 1561 1/4 144 2 48 152 5/8 [[_—ﬁo

2618 163 1/4 156 2 52 164 5/8 |

2818 | 1751/4 168 3 42 17658 l ' |

3018 187 1/4 180 3 45 188 5/8 {J 0
—————— E
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® 0020 SERIES
Duraweld™ Keel Cooler SINGLE PASS
—
MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0420 311/4 24 -- - 32 5/8
0520 37 1/4 30 --  --- 3858 MINIMUM HULL RECESS DIMENSICNS FOR
0620 431/4 36 -- --- 445/8 DURAWELD KEEL COOLERS:
0720 49 1/4 42 -~  --- 505/8 OVERALL LENGTH + 3 INCHES
0820 55 1/4 48 -- --- 5658 OVERALL WIDTH + 3 INCHES
0920 61 1/4 54 - - --- 62 5/8
1020 67 1/4 60 --  --- ©685/8 HULL RECESS DIMENSIONS ARE MINIMUM
1120 73 1/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1220 79 1/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
1320 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1420 91 1/4 84 1 42 92 5/8
1520 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1620 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.
1720 109 1/4 102 2 34 1105/8
1820 115 1/4 108 2 36 116 5/8
1920 124 1/4 114 2 38 1225/8
2020 127 1/4 120 2 40 128 5/8
2220 139 1/4 132 2 44 140 5/8
2420 151 1/4 144 2 48 152 5/8 [T
2620 | 16314 156 2 52 16458 LL®
2820 1751/4 168 3 42 1765/8 ‘ { l 1
3020 187 1/4 180 3 45 1885/8 l 0
T

I
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® 0022 SERIES
Duraweld™ Keel Cooler SINGLE PASS
{1
MODEL A B C D E ALL DIMENSIONS ARE IN INCHES
0422 311/4 24 - - --- 32 5/8
0522 37 1/4 30 -- ---  385/8 MINIMUM HULL RECESS DIMENSIONS FOR
0622 43 1/4 36 .- ---  445/8 DURAWELD KEEL COOLERS:
0722 49 1/4 42 -- ---  505/8 OVERALL LENGTH + 3 INCHES
0822 55 1/4 48 -~ --- 585/8 OVERALL WIDTH + 3 INCHES
0922 61 1/4 54 -- --- 62 5/8
1022 67 1/4 60 -~  ---  685/8 HULL RECESS DIMENSIONS ARE MINIMUM
1122 73 1/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1222 791/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
1322 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1422 91 1/4 84 1 42 92 5/8
1522 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1622 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.
1722 1091/4 102 2 34 1105/8
1822 115 1/4 108 2 36 116 5/8
1922 121 1/4 114 2 38 122 5/8
2022 127 1/4 120 2 40 128 5/8
2222 139 1/4 132 2 44 140 5/8
2422 151 1/4 144 2 48 1525/8 !
2622 | 1631/4 156 2 52 16458 ©
2822 1751/4 168 3 42 176 5/8 t ‘ ‘ ‘
3022 187 1/4 180 3 45 188 5/8 ©
T
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Duraweld® Keel Cooler

0024 SERIES
SINGLE PASS

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0424 31 1/4 24 - --- 3258
0524 37 1/4 30 .- --- 3858 MINIMUM HULL RECESS DIMENSIONS FOR
0624 43 1/4 36 -- --- 44 5/8 DURAWELD KEEL COOLERS:
0724 49 1/4 42 -- --- 50 5/8 OVERALL LENGTH + 3 INCHES
0824 55 1/4 48 -- --- 56 5/8 OVERALL WIDTH + 3 INCHES
0924 61 1/4 54 .- --- 8258
1024 67 1/4 60 -- --- 6858 HULL RECESS DIMENSIONS ARE MINIMUM
1124 731/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTC
1224 79 1/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANCDE
1324 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1424 91 1/4 84 1 42 925/8
1524 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1624 103 1/4 96 2 32 104 5/8 WITHOUT NQTICE.
1724 109 1/4 102 2 34 1105/8
1824 1151/4 108 2 36 11658
1924 121 1/4 114 2 38 1225/8
2024 127 /4 120 2 40 1285/8
2224 1391/4 132 2 44  1405/8
2424 1511/4 144 2 48  1525/8 ! 5
2624 1631/4 156 2 52 164 5/8
2824 | 1751/4 168 3 42 17658 |
3024 187 1/4 180 3 45 188 5/8 : el
L
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. ® ] . ~ 0008-2 SERIES
Duraweld™ Keel Cooler TWO PASS
|

MODEL A B C D E ALL DIMEMSIONS ARE IN INCHES.

0408-2 31 1/4 24 -- .- 32 5/8

0508-2 37 1/4 30 - - --- 38 5/8 MINIMUM HULL RECESS DIMENSIONS FOR

0608-2 43 1/4 36 -- --- 44 5/8 DURAWELL KEEL COOLERS:

0708-2 49 1/4 42 -- --- 50 5/8 OVERALL LENGTH + 3 INCHES

0808-2 55 1/4 48 - - 56 5/8 CVERALL WIDTH + 3 INCHES

0908-2 61 1/4 54 “- --- 62 5/8

1008-2 67 1/4 60 - - --- 68 5/8 HULL RECESS DIMENSIONS ARE MINIMUI

1108-2 731/4 66
1208-2 79 1/4 72
1308-2 85 1/4 78
1408-2 91 1/4 84
1508-2 97 1/4 90
1608-2 103 1/4 96
1708-2 109 1/4 102

33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
39 86 5/8 BLOCKS BEING IN THE RECESS.

42 92 5/8
30 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
32 104 5/8 WITHQUT MOTICE.

34 110 5/8

1808-2 1151/4 108 3  1165/8 s
1908-2 1211/4 114 122 5/8 .
2008-2 127 1/4 120 40  1285/8 S SR
2208-2 1391/4 132 44  1405/8 S
2408-2 151 1/4 144 48  1525/8 [: | | o
2608-2 1631/4 156 52 164 5/8

2808-2 17561/4 168
3008-2 187 1/4 180

WWMNMNNOMNNNDNNNDNDN = 2 s

42 176 5/8
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Duraweld® Keel Cooler
.

0010-2 SERIES
TWO PASS

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0410-2 311/4 24 - - --- 32 5/8
0510-2 37 1/4 30 - - --- 38 5/8 FINIMUR HULL BECESS DIMENSIONS FOR
0610-2 43 1/4 36 -- - 44 5/8 BURAWELD KEEL COOLERS:
0710-2 491/4 42 -- --- 50 5/8 OVERA!LL LENGTH + 3 INCHES
0810-2 551/4 48 - - --- 56 5/8 OVEFALL WIDTH + 3 INCHES
09106-2 61 1/4 54 -- --- 62 5/8
1010-2 67 1/4 60 -- --- 68 5/8 HULL RECFSS DIMENSIONS ARE MINIMUM
1110-2 73 1/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1210-2 791/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANCDE
1310-2 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1410-2 91 1/4 84 1 42 92 5/8
1510-2 97 1/4 90 2 30 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1610-2 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.
1710-2 1091/4 102 2 34 110 5/8
1810-2 1151/4 108 2 3 11658 Py
1910-2 121 1/4 114 2 38 122 5/8
2010-2 127 1/4 120 2 40 128 5/8 o -
2210-2 1391/4 132 2 44 140 5/8 —_
2410-2 151 1/4 144 2 48 152 5/8 !:' | l , 0
2610-2 163 1/4 156 2 52 164 5/8
2810-2 175 1/4 168 3 42 176 5/8 I E—
3010-2 187 1/4 180 3 45  1885/8 t_|||““““ _JO
|
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Duraweld® Keel Cooler

0012-2 SERIES
TWO PASS

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES.
0412-2 31 1/4 24 -- --- 32 5/8
0512-2 37 1/4 30 -- --- 38 5/8 MINIMUM HULL RECESS DIMENSIONS FOR
0612-2 43 1/4 36 -- --- 44 5/8 DURAWELLD KEEL COOLERS:
0712-2 49 1/4 42 -- --- 50 5/8 OVERALL 1 EMGTH + 3 INCHES
0812-2 55 1/4 48 -- .- 56 5/8 OVERALL WIDTH + 3 INCHES
0912-2 61 1/4 54 -- --- 62 5/8
1012-2 67 1/4 60 -- --- 68 5/8 HULL RECESS DIMENSIONS ARE MINIMUM
1112-2 731/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTO
1212-2 791/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
1312-2 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1412-2 91 1/4 84 1 42 92 5/8
1512-2 97 1/4 90 2 30 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1612-2 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.
1712-2 108 1/4 102 2 34 110 5/8
1812-2 | 1151/4 108 2 36 11658 y borron; nudl
1912-2 121 1/4 114 2 38 122 5/8 ' .
2012-2 127 1/4 120 2 40 128 5/8 - 41 -
2212-2 139 1/4 132 2 44 140 5/8 —_
2412-2 151 1/4 144 2 48 152 5/8 ]: o
2612-2 163 1/4 156 2 52 164 5/8
2812-2 1751/4 168 3 42 176 5/8
30122 | 1871/4 180 3 45 18858 L] ||| LD
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Duraweld® Keel Cooler
]

0014-2 SERIES
TWO PASS

MODEL A B C D E ALL DIMENSINONS ARE IN INCHES
0414-2 311/4 24 -~ --- 32 5/8
0514-2 37 1/4 30 -- --- 38 5/8 MIMIMUNM HULL RECESS DIMENSIONS FOR
0614-2 43 1/4 36 -- --- 44 5/8 DURAWELT KEEL COOLERS:
0714-2 49 1/4 42 -- --- 50 5/8 OVERALL LENGTH + 3 INCHES
0814-2 551/4 48 -- --- 56 5/8 DVERALL WIDTH + 3 INCHES
0914-2 61 1/4 54 -- --- 62 5/8
1014-2 67 1/4 60 - - --- 68 5/8 HULLL RECESS DIMENSIONS ARE MINIRMUNM
1114-2 731/4 66 1 33 74 5/8 HECESS DIMENSIONS AND DO NOT TAKE INTO
1214-2 79 1/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANODE
1314-2 85 1/4 78 1 39 86 5/8 BLOCKS BEING IN THE RECESS.
1414-2 91 1/4 84 1 42 92 5/8
1514-2 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TQ CHANGE
1614-2 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.
1714-2 109 1/4 102 2 34 110 5/8
1814-2 1151/4 108 2 36 116 5/8 o i
1914-2 1211/4 114 2 38 122 5/8
20142 | 1271/4 120 2 40 1285/8 e
2214-2 139 1/4 132 2 44 140 5/8 -
2414-2 151 1/4 144 2 48  1525/8 [: | | | o
2614-2 163 1/4 156 2 52 164 5/8
2814-2 1751/4 168 3 42 176 5/8 EI l l o
3014-2 187 1/4 180 3 45 188 5/8 Y
i o
i
} ] _
1 3
1 R, T y————
i » E.a =
{
i L
= =
= =] H
Q\\_ ”’,/ \\\\. ‘é




Duraweld® Keel Cooler
e

0016-2 SERIES
TWO PASS

MODEL A B C D E ALL DIMEMSIONS ARE IN INCHES.

0416-2 31 1/4 24 -- --- 32 5/8

0516-2 37 1/4 30 - - --- 38 5/8 PAINIMUR HULL RECESS DIMENSIONS O
0616-2 43 1/4 36 -- --- 44 5/8 DURAWELD KEEL COOLERS:

07186-2 48 1/4 42 - - --- 50 5/8 OVERALL LEMOTH + 3 INCHES

0816-2 55 1/4 48 -- --- 56 5/8 OVERAILL WIDTH + 3 INCHES

0916-2 61 1/4 54 -- --- 62 5/8

1016-2 67 1/4 60 -- --- 68 5/8 FULL RECESS DIAENSIONS ARE MINIMUM
11186-2 73 1/4 66 1 33 74 5/8 RECESS DIMEMSIONS AND DO NOT TAKE INTO
1216-2 79 1/4 72 1 36 80 5/8 CONSIDERATION THE USE OF LARGE ANCDE
1316-2 85 1/4 78 1 39 86 5/8 BLOCKS BEING il THE BRECESS.

1416-2 91 1/4 84 1 42 92 5/8

1516-2 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1616-2 103 1/4 96 2 32 104 5/8 WITHOUT NOTIGE.

1716-2 109 1/4 102 2 34 110 5/8

1816-2 115 1/4 108 2 36 116 5/8

1916-2 121 1/4 114 2 38 122 5/8

2016-2 127 1/4 120 2 40 128 5/8

2216-2 139 1/4 132 2 44 140 5/8 _

2416-2 151 1/4 144 2 48 152 5/8 ‘— IH ' o

2616-2 163 1/4 156 2 52 164 5/8

2816-2 175 1/4 168 3 42 176 5/8

3016-2 { 1871/4 180 3 45  1885/8 EH”H I LS
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Duraweld” Keel Cooler

0018-2 SERIES
TWO PASS

MODEL A B C D E ALL DIMENSIONS ARE iN INCHES,
0418-2 31 1/4 24 -- - 32 5/8
05122 37 1/4 30 -- --- 38 5/8 SAINIMUN HULL RECESS DIMERSIONS FOH
0618-2 43 1/4 36 - - --- 44 5/8 DURAWELD KEEL CO0LERS:
0718-2 49 1/4 42 - - --- 50 5/8 DVERALL LEMATH + 8 INCHES
0818-2 55 1/4 48 -- --- 56 5/8 OVERALL WINTH + 3 INCHES
0918-2 61 1/4 54 -- --- 62 5/8
1018-2 67 1/4 60 -- --- 68 5/8 HULL RECESS DIMENSIONS ARE MINIMUIRM
1118-2 73 1/4 66 1 33 74 5/8 RECESS DIMENSIONS AND DO NOT TAKE INTC
1218-2 791/4 72 1 36 80 5/8 CONSIDEBATION THE USE OF LARGE ANODE
1318-2 851/4 78 1 39 86 5/8 BLOCKS BEING M THE RECESS.
1418-2 91 1/4 84 1 a2 92 5/8
1518-2 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1618-2 103 1/4 96 2 32 104 5/8 WITHQUT MCTICE.
1718-2 109 1/4 102 2 34 110 5/8
1818-2 115 1/4 108 2 36 116 5/8
1918-2 121 1/4 114 2 38 122 5/8
2018-2 127 1/4 120 2 40 1285/8 .
2218-2 139 1/4 132 2 44 140 5/8 —_
2418-2 151 1/4 144 2 48 152 5/8 ] ' I 0
2618-2 163 1/4 156 2 52 164 5/8 -
2818-2 175 1/4 168 3 42 176 5/8 [:I | | | o
3018-2 187 1/4 180 3 45 188 5/8 L
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Duraweld® Keel Cooler
—

MODEL A B C D E

0420-2 311/4 24 -- --- 325/8
05242 37 1/4 30 -- --- 38 5/8
0620-2 43 1/4 36 -- --- 44 5/8
0720-2 49 1/4 42 -- --- 50 5/8
0820-2 55 1/4 48 -- .- 56 5/8
0920-2 61 1/4 54 -- --- 62 5/8
1020-2 67 1/4 60 -- --- 68 5/8
1120-2 731/4 66 1 33 74 5/8
1220-2 79 1/4 72 1 36 80 5/8
1320-2 85 1/4 78 1 39 86 5/8
1420-2 91 1/4 84 1 42 92 5/8
1520-2 97 1/4 90 1 45 98 5/8
1620-2 103 1/4 96 2 32 104 5/8
1720-2 1091/4 102 2 34 110 5/8
1820-2 11561/4 108 2 36 116 5/8
1920-2 1211/4 114 2 38 122 5/8
2020-2 127 1/4 120 2 40 128 5/8
2220-2 1391/4 132 2 44 140 5/8
2420-2 1511/4 144 2 48 152 5/8
2620-2 1631/4 156 2 52 164 5/8
2820-2 1751/4 168 3 42 176 5/8
3020-2 187 1/4 180 3 45 188 5/8

0020-2 SERIES
TWO PASS

ALL DIMENSIONS ARE [N INCHES.

MINIMUR FHU L FEECESS DIMENSIONS FOR
DURAWELC KEEL CCOLERS:
OVERALL LEMETH + 3 INCHES
OVERALLWIDTH + 3 INCHES

HULL RECESS DIMENSIONS ARE MINIMURNM
RECESS DIMEMSIONS AND DO NOT TAKE INTO
CONSIDERATION THE USE OF LARGE ANODE
BLOCKS BEING iN THE RECESS.

SPECIFICATIONS ARE SUBJECT TO CHANGE
WITHOUT NOTICE.
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_ ® P 0022-2 SERIES
Duraweld ™ Keel Cooler TWO PASS
.|

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES

0422-2 31 1/4 24 - - --- 32 5/8

0522-2 37 1/4 30 -- --- 38 5/8 MINIMUM HULL RECEESS DIMENSIONS FOR
0622-2 43 1/4 36 - --- 44 5/8 DURAWELD <EFL COOLERS:

0722-2 491/4 42 -- --- 50 5/8 OVERALL LENGTH + 3 INCHES
0822-2 551/4 48 -- --- 56 5/8 OVERALL WIDTH + 3 INCHES

0922-2 61 1/4 54 -- --- 62 5/8

1022-2 67 1/4 60 -- .- 68 5/8 HULL RECESE DHWEMSIONS ARE MINIMUNM

1122-2 73 1/4 66
1222-2 79 1/4 72
1322-2 85 1/4 78
1422-2 91 1/4 84
1522-2 97 1/4 90

33 74 5/8 RECESS DIMENSIONMS AND DO NOT TAKE INTO
36 80 5/8 CONSIDERATION THE USE OF LARGE ANCDE
39 86 5/8 BLOCKS BEING N THE RECESS.

42 92 5/8
45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE

;
1
1
1
1
1622-2 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.
1722-2 1091/4 102 2 34  1105/8
1822-2 1151/4 108 2 3 116 5/8 c i
1922-2 1211/4 114 2 38 1225/8 ‘
2022-2 127 14 120 2 40 128 5/8 -
2222-2 1391/4 132 2 44  1405/8 -
2422-2 151 1/4 144 2 48  1525/8 ’: 0
2622-2 1631/4 156 2 52 164 5/8
2822-2 1751/4 168 3 42 176 5/8 [:| | ' | | | o
3022-2 187 1/4 180 3 45  1885/8 L
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1@ 3 - ~ 0024-2 SERIES
Duraweld” Keel Cooler O PASS
L e

MODEL A B C D E ALL DIMENSIONS ARE IN INCHES

0424-2 31 1/4 24 -- --- 32 5/8

0524-2 37 1/4 30 -- --- 38 5/8 MINIMUM HULL RECESS DIMENSIONS FOR
0624-2 43 1/4 36 -- .- 44 5/8 DURAWELD HEEL COOLERS:

0724-2 49 1/4 42 -- --- 50 5/8 OVERALL LENGTH + 3 INCHES

0824-2 55 1/4 48 -- --- 56 5/8 OVERALL WIDTH + 3 INCHES

0924-2 61 1/4 54 -- --- 62 5/8

1024-2 67 1/4 60 -- --- 68 5/8 HULL RECESS DIMENSIONS ARE MINIMURM
1124-2 73 1/4 66 1 33 74 5/8 RECESS DIMERNSIONS AND DO NOT TAKE INTO
1224-2 791/4 72 1 36 80 5/8 COMSIDERATIGN THE USE OF LARGE ANODE
1324-2 85 1/4 78 1 39 86 5/8 BLOCKS BEING I THE RECESS.

1424-2 91 1/4 84 1 42 92 5/8

1524-2 97 1/4 90 1 45 98 5/8 SPECIFICATIONS ARE SUBJECT TO CHANGE
1624-2 103 1/4 96 2 32 104 5/8 WITHOUT NOTICE.

1724-2 109 1/4 102 2 34 110 5/8

1824-2 1151/4 108 2 36 116 5/8

1924-2 121 1/4 114 2 38 122 5/8 1

2024-2 127 1/4 120 2 40 1285/8 ’ ‘ -
2224-2 138 1/4 132 2 44 140 5/8 —

2424-2 1511/4 144 2 48  1525/8 [:l | ‘ | 0

2624-2 163 1/4 156 2 52 164 5/8

2824-2 175 1/4 168 3 42 176 5/8

3024-2 187 1/4 180 3 45 188 5/8 {— l ”“” I ___?
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Attorney Docket DX-3 (#90545)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD

In the Matter of:

Application Serial No. 75/701,707

Mark: Drawing of a Marine Heat Exchanger

Published in the Official Gazette at Page TM 400 on May 9, 2000
DURAMAX MARINE, LLC
Opposer,

Opposition No. 91119899

V.

R.W. FERNSTRUM & COMPANY,

NN N W S R A T g

Applicant

Commissioner for Trademarks
2900 Crystal Drive

Arlington, VA 22202-3513

OPPOSER’S NOTICE OF TESTIMONY DEPOSITION

Please take notice that, pursuant to Trademark Rule 2.123(c), Opposer Duramax
Marine, LLC, by its attorney, will take the testimony deposition upon oral examination of
its Senior Engineer, Mr. Jeffrey S. Leeson of 4488 Mackall Rd., South Euclid, Ohio
44121, on April 22, 2004 at 10:00 a.m. at the office of D. Peter Hochberg Co., LP.A., 1940
East 6™ Street, 6™ Floor, Cleveland, Ohio, 44114, |

The deposition shall take place before a certified court reporter and shall continue
until completed. The deposition shall seek background information about the deponent, the
deponent’s identification of documents, the deponent’s testimony regarding the proposed
trademark of Application Serial No. 75/701,707 and thé proposed mark’s relationship to
keel coolers, the deponent’s testimony on the prosecution of Application Seral No.
75/701,707, and the deponent’s testimony on the keel cooler industry.

You are invited to attend and cross-examine.

DEPOSITION
EXHIBIT

3
:




Date: W {gL-z_‘)O k'(

D. Peter Hochberg Co., L.P.A.
The Baker Building — 6™ Floor
1940 East Sixth Street
Cleveland, Ohio 44114

(216) 771-3800

L 4

Respectfully submitted,

F)M

D. Peter ' Hochberg
Counsel for Opposer




CERTIFICATE OF SERVICE

The undersigned hereby certifies that the OPPOSER’S NOTICE OF
TESTIMONY DEPOSITION is being served by facsimile (1-202-659-1559) with
confirmation by regular U.S. Mail, postage prepaid, to counsel for Applicant, Samuel D.
Littlepage, Dickinson Wright PLLC, 1901 L Street, N.-W. — Suite 800, Washington, D.C.
20036-3506, on the date shown below.

Date:_Apil (5, 260 < >

Sean Mellino




