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[ 5 7 ] ABSTRACT 
A fuel pump for water-cooled marine engines includes 
a cast aluminum housing. A water cooling tube is em 
bedded in the housing connected directly to the inlet 
of the main cooling system for the engine such that 
upon initial starting of the engine, cooling water is im 
mediately supplied to the fuel pump to reduce its tem 
perature, and thereby eliminate vapor lock conditions. 
The tube may be formed of suitable material to mini 
mize electrolytic conditions with respect to the cast 
housing and prevent possible leakage of water into the 
fuel system. 

9 Claims, 5 Drawing Figures 





3,835,822 
1 

COOLED FUEL PUMP FOR INTERNAL 
COMBUSTION ENGINES 

BACKGROUND OF THE INVENTION 

The present invention is particularly directed to a 
fuel pump for internal combustion engines, particularly 
watercooled marine engines. 
Marine propulsion devices and the like employing in 

ternal combustion engines are generally water-cooled. 
In outboard motors, when the engine is stopped, block 
temperature increases signi?cantly as the water is al 
lowed to drain from the internal combustion engine. 
The engine of an outboard motor and the like is also 
normally enclosed within a suitable decorative and pro 
tective enclosure, which, of course, contributes to a 
high heat condition surrounding the engine particularly 
upon stopping. The engine fuel pump is mounted to the 
engine within the enclosure and coupled to the operat~ 
ing components for synchronous and proper delivery of 
fuel to the carburetor means. As a result, the ambient 
and the block temperature which rises very signi? 
cantly may, in fact, generate vapor lock conditions in 
the fuel system. In order to eliminate the adverse condi 
tions resulting from the high temperatures and particu 
larly those associated with the stopping of the engine or 
the like, the fuel pump and associated components 
have been mounted in spaced relation to the engine 
block and coupled thereto through a suitable coupling 
means. It is advantageous, however, to permit direct 
mounting to the side of the block with appropriate 
block openings providing connection to the pump 
mechanism. This s particularly true in diaphragm-type 
actuated pumps where the pressure conditions in the 
crankcase and cylinder units can be employed to create 
a pumping action. For example, vacuum pumping sys 
tems are known wherein a vacuum pump is mounted in 
abutting relation to the crankcase block, with appropri 
ate openings from the crankcase block to a diaphragm 
pumping chamber. The diaphragm is moved in syn 
chronism with crankcase pressure which varies be 
tween a high and a low level and results in a pumping 
action. Normally, a vacuum is created on the fuel tank 
side to draw the fuel from the tank into the pump and 
then a positive pressure is created to transfer the fuel 
to carburetor. However, with such structure, the heat 
conditions are such that vapor lock conditions can arise 
with adverse operating characteristcs; for example, in 
adequate propulsion forces upon initial shifting and 
starting acceleration of the boat, if not complete stall 
mg. 

SUMMARY OF THE PRESENT INVENTION 

The present invention is particularly directed to an 
improved fuel pump for water-cooled marine engines 
and the like which are particularly subject to at least 
temporary adverse temperature conditions. Generally, 
in accordance with the present invention, the fuel 
pump is provided with a special water cooling passage 
way which is connected to provide for cooling of the 
fuel in synchronism with the operation of the engine 
and to thereby ensure the transmission and supply of 
essentially cool fuel from the pump to the engine firing 
means. In accordance with one aspect of the present 
invention, the water cooling system is connected di 
rectly into the main water cooling system such that 
upon initial starting of the engine, cooling water is im 
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2 
mediately supplied to the fuel pump to reduce its tem~ 
perature, and thereby eliminate vapor lock conditions. 
In accordance with a particularly novel aspect of the 
invention to produce optimum conditions, the fuel 
pump cooling system is connected in line with the inlet 
side of the cooling water supplied to the engine to sup 
ply the coldest available water to the fuel pump, partic 
ularly at the initial starting. Applicants have found that 
this system allows a direct mounting of the fuel pump 
to the engine without the necessity of any special 
mounting systems or spacing of the fuel pump from the 
engine block or the like. 
The cooling system should be constructed to prevent 

the passage of any water from the water passageway 
into the fuel which would, of course, result in highly ad 
verse engine operation. In accordance with a further 
important and novel aspect of the present invention, 
the water-cooling passageway is formed from a water 
impervious tubing such as a brass tube which is cast 
within the body portion of the fuel pump. This ensures 
complete isolation of the water which can pass through 
the normal cast aluminum fuel pump and thereby per 
mits the use of conventional aluminum alloy casting 
and the like. 
The present invention provides a simple and inexpen 

sive system for signi?cantly improving the operating 
characteristic of a marine propulsion engine device and 
particularly during the initial movement of the boat 
means. 

BRIEF DESCRIPTION OF DRAWING 

The drawing furnished herewith illustrates a pre 
ferred construction of the present invention in which 
the above advantages and features are clearly disclosed 
as well as others which will be readily understood from 
the subsequent description of such embodiment. 

In the drawing: 
FIG. 1 is a diagrammatic illustration of the power 

head of an outboard motor with a fuel pump construc 
tion in accordance with the present invention mounted 
thereon; 
FIG. 2 is an enlarged diagrammatic vertical section 

through a portion of the engine and the fuel pump; 
FIG. 3 is a vertical section through a fuel pump show 

ing the pump chamber housing; 
FIG. 4 is a sectional view taken generally on line 4-4 

of FIG. 3; and 
FIG. 5 is a view taken generally on line 5-5 of FIG. 

4. 

DESCRIPTION OF ILLUSTRATED EMBODIMENT 

Referring to the drawing and particularly to FIG. 1, 
an internal combustion engine 1 is shown forming a 
part of the power head of an outboard motor and in 
particular mounted upon the upper end of a lower drive 
unit 2 of which only a fragmentary portion is shown. A 
protective cowl or enclosure 3 is mounted upon the 
lower unit 2 and encloses the engine 1 and associated 
starting components and the like. The cowl 3 is shown 
with parts broken away to expose a pair of fuel pumps 
5 which illustrated an embodiment of the invention. In 
accordance with conventional constructions the inter 
nal combustion engine is coupled through any well 
known desired drive means to drive a propeller propul 
sion mechanism mounted at the lowermost end of the 
lower unit 2. The illustrated engine 1 is a four cylinder 
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type with the pair of fuel pumps 5 mounted to the side 
of the engine block 6 of the engine 1 to locate each fuel 
pump at the junction of a pair of cylinder units. The 
fuel pumps 5 are connected in parallel to draw gas from 
a fuel tank 7 and supply the fuel via a common carbure 
tor ?lter unit to the carburetor 7a. The engine 1 is pro 
vided with a water cooling jacket, not shown, with a 
water pump 8 mounted within the lower unit 2 and 
drawing water upwardly directed from the water within 
which the marine propulsion unit is operating. The 
water passes upwardly through an inlet tube 9 to and 
through the engine block 6 and is discharged down 
wardly through the exhaust passageway within the 
lower unit 2. In accordance with the present invention, 
the fuel pumps 5 are also water cooled. In particular, 
each of the illustrated fuel pumps 5 is provided with a 
water passageway tube 10 passing through the pump 5 
and connected in circuit with the cooling system of 
pump 8 for the internal combustion engine. In particu 
lar, in the illustrated embodiment of the invention, the 
pumps 5, as shown‘ in FIG. 1, have the inlet ends of the 
passageway tubes 10 connected to a water supply line 
or hose 11 which is connected to the inlet side of the 
engine block cooling chamber or passageway by a suit 
able coupling 12. A hose 13 interconnects the outlet 
sides of the fuel pumps 5 to a water discharge coupling 
14 to the outlet side of the engine for passage through 
the water cooling exhaust system of the engine 1 and 
discharge through the conventional exhaust passage 
way. 

In the operation of the outboard motor, the initial 
cranking of the engine 1 results in corresponding actua 
tion of the water pump 8 to provide immediate cooling 
water into the engine block and simultaneously to the 
fuel pumps 5. Further, by connection to the inlet side 
of the engine water cooling system, the coldest avail 
able water is supplied to the fuel pumps 5 to rapidly re 
duce the temperature of the pump and fuel. It is found 
that in a practical construction of the internal combus 
tion engine for an outboard motor unit, the tempera 
ture of the fuel can be reduced in the order of 26° to 
36°F. in the time usually taken to start the engine and 
shift from neutral to a forward or reverse position, with 
a fuel pump such as shown in FIGS. 2-5. The cooled 
gas also tends to cool the carburetor 7a and thereby 
promote efficient transfer of fuel to the engine for es 
tablishing optimum ignition conditions particularly 
during the initial starting of the engine. In particular, 
applicants have found that the present invention elimi 
nates the vapor lock condition which has been encoun 
tered with prior art structures and permits rapid and ef 
ficient operation of the outboard motor unit. 
Each of the fuel pumps 5 is similarly constructed and 

the construction of one of the units is more clearly 
shown in F I68. 2 — 5 and described as follows. The pre 
ferred construction as shown in FIGS. 2‘— 5 includes a 
conventional diaphragm-actuated vacuum pump unit 
which is mounted in abutting relation directly to the en 
gine block 6 for operation by the crankcase pressures. 
In particular, the illustrated fuel pump 5 is a generally 
known diaphragm vacuum operated type having a two 
piece housing including an outer fuel pump cover 16 
and an inner diaphragm cover 17 interconnected in op 
posed abutting relation, with a ?exible diaphragm l8 
clamped therebetween. The fuel pump 5 is secured di 
rected in abuttment to the engine block 6 by a pair of 
attachment screws 19 which pass through appropriate 
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4 
openings in the housing sections and into suitable 
tapped openings in the engine block 6. The fuel pump 
5 is constructed with a. main pumping chamber 20 and 
a booster chamber 21 in the pump cover 16 with corre 
sponding separate input chambers 22 in the diaphragm 
cover 17 aligned therewith. The pump 5 is mounted to 
the engine 1 adjacent to the intermediate wall of adja 
cent crankcase and the diaphragm section or cover 17 
includes a pair of spaced openings 23 and 24 coupled 
respectively with corresponding openings in the engine 
block to the adjacent crankcases 25 and 26. The adja 
cent crankcases 25 and 26 have opposite crankcase 
pressures which alternate with-the associated pistons. 
The main pumping chamber 20 includes an inlet check 
valve 27 connected to the fuel tank line 28 and an out 
let check valve 29 connected to the carburetor connec 
tion line 30 and also to the secondary or booster pres 
sure chamber 21. 
The check valves 27 and 29 are conventional spring 

loaded valve units mounted in the base wall of the main 
pumping chamber 20, with suitable interconnecting 
passageways providing connection to the fuel inlet line 
28 and the discharge line 30 as well as the secondary 
pumping chamber. Consequently, no further descrip 
tion thereof is given. 
As the engine alternates the pressure in the crank 

case, the inlet and outlet check valves 27 and 29 open 
and close to draw fuel into the main pumping chamber 
20 and pass it to the carburetor with the secondary 
chamber 21 increasing pressure at the discharge line 
30, in accordance with well-known constructions. 

In accordance with the illustrated embodiment of the 
present invention, the cooling water passageway is 
formed by the tube 10 and as a generally U-shaped pas 
sageway which is integrally cast into the outer housing 
or the pump cover 16. The base portion of the passage 
way 10 is looped about and in close spacing to the main 
pumping chamber 20, and as most clearly shown in 
FIGS. 3 and 5, provides continuous cooling water flow 
over the chamber wall to establish and maintain a rapid 
and efficient cooling of the fuel within the fuel pump 
during operation of the engine 1. The booster chamber 
21 is located to one side of the main chamber 20, as 
most clearly shown in FIG. 4, with the cooling passage 
way 10 also adjacent a portion of its wall. The cooling 
water is thus positioned in relatively close coupling to 
the fuel chambers 20 and 21 to efficiently cool the gas. 
The cooling passageway means may be located in any 
desired manner but is preferably located to produce 
maximum cooling. 

In accordance with an important aspect of the pres 
ent invention, the cooling passageway is de?ned by the 
separate tube 10 formed of a suitable material which is 
impervious to the cooling water such that there is no 
danger of any transfer of the cooling water from the 
passageway through the walls thereof into the fuel 
pump housing. The fuel pump housing 16 may then be 
formed of cast aluminum and the like which is porous 
and may readily transmit water. Thus, if the passage 
way were directly formed within such a cast body, 
water would eventually leak into the fuel pump result 
ing in malfunctioning of the engine. 

Further, the separate tube member 10 may be 
formed of a suitable material which does not create suf‘ 
?cient electrolytic action with the cast body of the fuel 
pump to cause danger of excessive corrosion which 
could result in perforation of the tube and the transfer 



3,835,822 
5 

of water. This becomes very signi?cant in connection 
with outboard marine equipment and the like. 
Further, the tube 10 should form a good heat transfer 

joint with the housing. Applicants have found that a 
brass tube adheres to the casting and produces good 
thermal conductivity without the necessity of any inter 
mediate adhesive or ?ller. 
The passageway can of course be shaped in any de 

sired manner and could include one or more passage 
ways as required or desired. Applicants have found that 
the simple U-shaped tube, integrally cast about the 
main chamber and with the base portion adjacent to 
the secondary chamber provides a very satisfactory and 
relatively inexpensive construction which provides the 
desired reduction in temperature of the fuel and at a 
sufficiently rapid rate to prevent vapor lock conditions 
under all normal and anticipated operating conditions. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following 
claims, particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 

We claim: 
1. In combination, an internal combustion engine 

having an engine block and an engine cooling passage 
way means and a cooling pump means having an outlet 
means connected to supply a cooling liquid through the 
passageway means, a fuel pump having an outer hous 
ing de?ning an internal pumping chamber with a con 
?ning wall portion, a fuel pump cooling passageway in 
said wall portion having an impervious con?ning wall 
surface and including an inlet means and an outlet 
means, said outlet means being connected to said en 
gine cooling passageway means, and means connecting 
the inlet means of said pump cooling passageway to the 
outlet of the cooling pump means and producing a con 
tinuous flow of cold cooling liquid through said pas 
sageway to reduce the temperature of the fuel. 

2. The fuel pump of claim 1 wherein said fuel pump 
includes a cast metal body, said fuel pump cooling pas 
sageway including a tubular member cast within said 
cast metal body and formed of a material non 
electrolytic with respect to the cast metal body and 
thereby preventing electrolytic action and perforation 
of the tubular member. 

3. The engine of claim 1 wherein said fuel pump in 
cludes a cast aluminum body, said fuel pump cooling 
passageway including a brass tubular member inte 
grally cast within said cast aluminum body. 

4. The engine of claim 3 wherein said fuel pump in 
cludes a pump body with a main pumping chamber de 
?ned by a generally oval recess and a secondary pump 
ing chamber located to one side and immediately adja 
cent to said main pumping chamber, said fuel pump 
passageway being formed as a generally U-shaped 
member extending about the main pumping chamber 
and with the portion of the passageway located in the 
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6 
wall portion adjacent to the secondary pumping cham 
ber. 

5. The fuel pump of claim 1 wherein said fuel pump 
includes a pump body with a main pumping chamber 
de?ned by a generally oval recess and a secondary 
pumping chamber located to one side and immediately 
adjacent to said main pumping chamber, said fuel 
pump passageway being formed as a generally U 
shaped member extending about the main pumping 
chamber and with the portion of the passageway lo 
cated in the wall portion adjacent to the secondary 
pumping chamber. 

6. The fuel pump of claim 5 wherein said fuel pump 
passageway is lined with a preformed tubular member 
formed of a metal which is impervious to water and 
which minimizes electrolytic action with respect to the 
body of the fuel pump. 

7. An internal combustion engine forming a part of 
a marine propulsion unit and having an engine block 
and a water cooling system means to continuously sup 
ply water from the body of water in which the engine 
is operating to an engine cooling passageway means in 
the engine block for cooling and including a fuel pump, 
said fuel pump comprising means for mounting the fuel 
pump to the engine block and including pressure acti 
vating opening means coupled to at least one crankcase 
unit of the internal combustion engine, a water pas 
sageway means in said fuel pump located in ef?cient 
heat exchange relationship to said fuel passageways, 
and means connecting said water passageway means 
with the inlet side of the cooling passageway means for 
supplying cooling water to ?ow through said fuel pump 
and in series with said cooling passageway means and 
to thereby create a series ?ow of cooling liquid through 
the fuel pump and then the engine cooling passageway 
means to provide synchronism with the cooling of the 
engine. 

8. The engine of claim 7 wherein said engine cooling 
passageway means and said water passageway means 
are constructed to automatically drain the water 
therein upon termination of the operation of the en 
gine. 

9. The method of providing fuel to a fuel pump an in 
ternal combustion engine forming a part of a marine 
propulsion device wherein water cooling is provided to 
the internal combustion engine by drawing water up 
wardly from the supporting body of water and passing 
it through the engine and discharging it therefrom, said 
water cooling passageway means being constructed to 
provide for automatic draining of the water from the 
engine upon turnoff upon stopping of the engine, com 
prising the steps of providing water cooling to said fuel 
pump in synchronism with the provision of cooling 
water to said engine, and correspondingly draining of 
the cooling water from the engine and from said fuel 
pump upon termination of the operation of the engine. 

* * * * * 
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