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This invention relates to gear pumps for 
outboard motors and the like. 
Outboard motors adapted to be removably 

attached to a boat and operated to propel 
5 that boat, are old in the prior art. Motors 
of this type usually include internal com 
bustion engines having water jackets into 
which a quantity of cool water must be 
pumped to maintain the motor at the proper 10. operating temperature. Various arrange 
ments of which I am aware have been hereto-. 
fore used for this purpose. One of these 
arrangements consists of a centrifugal pump 
mounted upon the drive shaft of the unit and 

l5 operable to draw the water into the under 
water portion of the outboard motor and to 
force that water into the cooling jacket of the engine. 

Another prior art pump of which I am 
20. aware consists of a positive displacement 

reciprocating piston pump mounted upon the 
under water unit and operable by the pro 
peller shaft to force water into the water jacket of the motor. 

25. My present invention provides a new, and 
improved pump for use in a motor unit of 
this type, a. pump which is disposed wholly 
within the under water unit of the outboard 
motor. Preferably the improved pump of 

30. my invention consists of a gear type pump 
having one unit mounted directly upon and 
keyed to the propeller shaft, and a cooperat 
ing unit mounted upon a stub shaft disposed 
in the pump casing, which casing is disposed 

35 wholly within the under water unit of the 
outboard motor. An inlet port is provided 
near the forward end of the under water unit 
of the motor and an outlet port leads from 
the pump through the under water unit and 

40 then through a pipe to the water jacket of 
the motor. . 
A gear pump is particularly advantageous 

for this use. It is in effect a positive displace 
ment pump and it operates without adding to 

45 the vibration of the outboard motor unit. 
fn my copending applications Serial Nos. 

428,261, filed February 14, 1930, and 531405, 
filed April 20, 1931, I disclose outboard motor units equipped with adjustable propeller 

50 blades through the operation of which the 

Serial No. 548,554. 

speed at which the boat is driven forward for 
a given motor speed may be varied. I have 
illustrated and shall describe hereinafter in 
connection with the drawing the gear pump 
arrangement of the present invention in con 
nection with a motor equipped with an ad 
justable propeller, but it is to be understood 
that the invention is not limited to such use 
but may be employed whether the motor has 
an adjustable or a solid or fixed blade pro peller. 

Further objects of my invention will be ap 
parent from a reading of the detailed descrip 
tion and claims which follow, reference being 
had to the accompanying drawing, in which: 

Figure 1 is afragmentary elevational view, 
partly in section, showing my invention in 
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stalled in an outboard motor unit; 
Figure 2 is a cross sectional view taken along the line 2-2 of Figure 1 looking in the 

direction of the arrows and showing the de tails of my gear type pump; and 
Figure 3 is a cross sectional view through 

the pump casing taken along the line 3-3 
of Figure 2 looking in the direction of the 
arrOWS. 

Referring now to the drawing in more 
detail, it will be seen that the outboard motor 
unit is of the type disclosed more fully in my 
copending applications above referred to, and 
comprising a motor partly shown at 1 which 
is operable to drive a vertically disposed shaft 
2 leading downward through a suitable cas 
ing 3 to the under water unit 4, where it is 
provided with a bevel gear 5 that is meshed 
with a corresponding gear 6, located upon a 
horizontally disposed propeller shaft 7 which 
is journaled in the under water unit. This 
under water unit is hollow to provide space 
within it for the gear drive, the bearings, the 
pump, and the propeller position adjustment 
mechanism, not shown. A propeller hub 8 
closes the open end of the under water unit 
and serves as a mounting for the blades 9 
by which the boat is propelled. This hub is 
rigidly attached to and keyed to the shaft 7 
in any preferred manner such as by a nut 10. 

It will be seen in Figure, 1, the leading 
fac? of the under water unit 4 contains a conical nose portion 11 opposite the propeller 100 
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shaft and immediately behind which is lo 
cated the pump casing 12 in which the gear 
pump of my invention is located. The shaft 7 
extendsinto the gear casing substantially con 
centrically of it and of the chamber in the 
under water unit itself. w 
The pump casing comprises a cylindrical 

block 15 which accurately fits into the hollow 
portion of the under water unit and is held 
against rotation therein in any preferred 
manner such as by screws 16. The flat face 17 of the pump casing abuts squarely against 
the flatinside face of the nose 11 of the under 
water unit. Located within the casing 15 is 
a pump chamber 17 consisting of two gen 
erally cylindrical portions fitted together. 
Located within these portions are the gears 
18 and 19 which comprise the pump unit 
proper. 
The gear 18 is fitted over the end of the 

propeller shaft 7 which projects through a 
suitable bushing 20 in the pump casing and 
into the chamber 17, the gear being keyed 

Li against rotation with respect to the shaft 7 
by a suitable key 21, and being held securely 
upon the end of the shaft in any preferred 
manner such as by a screw 22. 
A stub shaft 23 is securely fastened in the 

pump casing 15 with its axis substantially 
parallel to the axis of the propeller shaft 7, 
and the gear 19 is loosely journaled upon this 
stub shaft 23. The teeth of the gears 18 and 
19 are meshed together as shown. 
An inlet port 25 is formed on the under side 

of the nose 11 of the under water unit adjacent 
its junction with the keel 26 of that unit, this 
inlet port leading through the wall of the 
under water unit and through the pump cas 
ing into the chamber 17 in which the gears 
are located. 
A discharge port 27 leads out of the upper 

side of the chamber 17 and into communica 
tion with a discharge passageway 28 located 
in the under water unit itself. As shown 
in Figure 2, a cross passage 29 connects the 
discharge port 27 with the water passage 28. 
The upper end of the water passage 28 

communicates with a pipe 29 leading upward 
to the water jacket of the motor 1, this pipe 
being shown as located outside of the main 
shaft casing 3 of the motor unit. 
When the motor 1 is operated and the pro 

peller shaft 7 revolved thereby through the 
medium of the vertical shaft 2 and bevel 
gears 5 and 6, gear 18 is driven in a clockwise 
direction as seen in Figure 2, and gear 19 is 
driven thereby in a counter-clockwise direc 
tion. Water drawn in through the port 25 
travels around in the pocket-like spaces be 
tween adjacent teeth on the gears 18 and 19 
to the upper side of those gears, where it is 
Squeezed out of these pockets as the teeth 
mesh one with the other. The water is thus 
forced into the outlet port 27 and through 
the connecting port 29 to the passageway 
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where it is carried through the pipe 30 to the 
water jacket of the motor. Obviously the 
amount of water delivered to the water 
jacket will be directly proportional to the 
the speed at which gears 18 and 19 are re 
volved since each revolution brings up an 
equal plurality of pockets which are full of 
water. VM 
A pump of this type operates with very 

little vibration and is as efficient at low speed 
as it is at high speed, and by its use an ample 
Supply of cooling water for the motor is as 
sured. 
The use of a pump of this type is particu 

larly advantageous when the blades 9 of the 
propeller are adjusted in the manner - set 
forth in my copending applications, to drive 
the boat forward at a very low speed, usually 
referred to as trowling speed. The propeller 
shaft revolves slowly when the blades are 
thus set so that the forward movement of the 
boat is very slight, and unless the pump is 
efficient at low speeds, the supply of water 
delivered to the cooling jacket of the pump 
may be insufficient to properly cool it. 

I have found that the pump of my inven 
tion provides sufficient water to properly cool 
the motor at all speeds, and operates with 
little or no vibration and is capable of being 
operated over a long period of time without 
attention. 
As is explained in my above mentioned co 

pending applications, the under water unit 
itself is sealed and maintained partly full of 
lubricant which works its way into the bush 
ing 20 to lubricate the engaging surface of 
the shaft 7 therewith. The pump therefore 
requires no more attention than the under 
water unit. 

In order to make, the outboard motor as 
light as possible, the under water unit 2 is 
usually formed of cast aluminum and the 
pump casing 15 may be formed of a similar 
material, or if desired, it and the gears 18 and 
19 may be formed of brass or steel. Gear pumps per se are admittedly old; 
however, the use of a pump of this type in the 
under water unit of an outboard motor is, in 
sofar as I am aware, novel. 
While I have shown my invention by il 

lustrating a preferred embodiment of it, I 
have done so by way of example only, as the 
gear pump may be included in the under wa 
ter unit in a different manner within th 
teachings of my invention. 
Having thus complied with the statutes 

and shown and described a preferred embodi 
ment of my invention, what I consider new 
and desire to have protected by Letters Pat 
ent is pointed out in the appended claims. 
What is claimed is: 
1. In an outboard motor, a hollow under 

water unit having a pointed closed end, the 
opposite end of said unit being open, a shaft 
journaled concentrically in said unit and 
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projecting from the open end thereof, a pro- closed end and concentric with saidi?haft, peller mounted on said shaft and having a 
hub closing the open end of said unit, i a pump casing disposed in said unit adjacent 
its closed end and concentric with said shaft, 
means for securing said casing in position, 
a channel extending obliquely through said 
casing and having a circumferential chan 
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nel at its upper end communicating with 
an outlet opening, an inlet opening extend 
ing through said under water unit and com 
municating with said oblique channel, and 
gears disposed transversely of said oblique 
channel for pumping water therethrough. 

2. In an outboard motor, a hollow under 
water unit having a pointed closed end, a 
shaft journaled concentrically in said unit 
and projecting from the open end thereof, 
a propeller mounted on said shaft and hav 
ing a hub closing the end of said unit oppo 
site said pointed end, a pump casing disposed 
in said unit adjacent its closed end and 
concentric with said shaft, means for se 
curing said casing in position within said 
unit, a channel extending obliquely through 
said casing and having a circumferential 
channel at its upper end communicating with 
an outlet opening, an inlet channel extend 
ing through said under water unit and com 
municating with said, oblique channel, gears 
disposed transversely of said oblique chan 
nel for pumping water therethrough, one of 
said gears being mounted on and driven, by 
said shaft, and the other of said gears bein 
mounted on a stub shaft carried by sai can; 3. In an outboard motor, a hollow under water unit having a torpedo shaped casing 
provided with a closed pointed end, the op 
posite end of said casing being open, a shaft 
journaled concentrically in said casing and 
projecting.from the open end thereof, a pro 
peller mounted on said shaft and having a 
hub closing the open end of said casing, a 
substantially cylindrical pump housing dis 
posed in said casing adjacent its closed end 
and concentric with said shaft, a gear car 
ried by said shaft and disposed in said hous 
ing, said housing having an oblique channel 
extending therethrough, a stub shaft in said 
housing, a second gear carried by said stub 
shaft and meshing with said first gear, said 
channel extending between said gears along 
the meshing portions thereof, an arcuate 
channel formed in said housing at one end of 
said oblique channel, and inlet and outlet means formed in said casing and communi cating with said oblique channel. 

4. In an outboard motor, a hollow under 
water unit having a pointed closed end, a 
shaft journaled concentrically in said unit 
and projecting from the open end thereof, a 
propeller mounted on said shaft and having 

- a hub closing the end of said unit, a pump 
65 casing disposed in said unit adjacent its 

| 

means for securing said casing in position, a 
channel extending obliquely through said 
casing, an arcuate channel extending partly 
around the edge of said casing and communi 
cating with said oblique channel, inlet and 
outlet channels formed in said unit, said 
inlet channel having communication with the 
oblique channel of said casing, and said out 
let channel having communication with the 
arcuate channel of said casing, and a pair 
of gears disposed in said casing on opposite 
sides of said oblique channel, and meshing 
in said channel, one of said gears being 
mounted on said shaft. 

In witness whereof, I hereunto subscribe 
my name this 26. day of June, 1931 

THEODORE L. SMITH. 
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