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'Charles “F. "Aletander; Jr., "Oshlkosh, Wrs., -assignor "to
~Kiékhaefer ‘Ceiporation, Cedarburg, Wis., a -corpora-
. - tion of ‘Wisconsin-

“Filed Oct. 31, 1957, Ser. No. 693,661
‘10 Claims. * (CL'115~17)

R Thrs mventron relates to outboard motors of the type
wherein “the éxhaust gases are discharged through the
-propeller -hub.

"Heretofore, outboard motors exhausting through the
-propeller hab -have not been overly successful for.the
reason that back- pressures are-developed in the exhaust
system which advetsely. affect the efﬁcwncy of the engine.
“Generally, -efforts to-improve such exhaust systems have
“been directed to the inferior-of the Aub such as by utrhzmg
-an internal” venturi contour, which has not- resulted in
the improvement desired.

The present invention. is based upon the drscovery ‘that
the flow pattern of the water flowing: over the hub limits
the volume of -exhaust which can flow from' the mouth
of the hub. - It is an object- of ‘this invention, -therefore,
to ~provide "a hub structure which influences the flow
-pattern-of the water -at the mouth of-the hub so -as to
-prevent -exhaust flow restriction at the mouth of the hub

_and thereby-provide for more efficient engine operation. -

-According -to this invention, the underwater housing
~of-an-outboard motor is adapted to receive a horizontally
-disposed -spool-like member having a cylindrical bore.
The-propeller shaft is rotatably supported within the bore
.and extends rearwardly -of the spool-like - member into- the
-propeller-hub. The spool-like member is provided rear-
‘wardly -with-an-annular flange-having a: plurality of angu-
-Jatly spaced “openings for- conducting the -exhaust -gases:
sfrom -the -underwater -housing -communicating ~with - the
-engine-to-the propeller hub. The propeller-hub comprises
a-central ‘portion* adapted to-be-secured to-the propeller
-shaft -and- an -outer casing’ carrying ‘the propeller blades:
-and spaced from the-&entral portion by -a- plurality -of
-angularly spaced radrally extending -fins. The outer-sur-

-face’ of the ‘'hub-casing-adjacent-to” the exhaust discharge -

-opehing - is ‘provided with -a ~water -cofiverging -retarding
‘surface - to ‘substantially deldy-the radially -inward"com-
sponent of water Hlow at-the dischatge opening and thereby
“prevént exhaust flow restriction® at the mouth of ‘the hub.

‘The - dramngs “furnished -herewith illustrate -the ~best
‘mode ‘of carrying out the invention as presently oontem—
plated and described herelnafter .

In the dr: awmgs

“Figure 1 is a side’ elevation of an outboard motor em-

.ploymg the’ propeller hub exhaust system of this" mven- g

-tion;
- “Fig. 2 is an enlarged 'sectional view of a portion of the
Adnderwater unit of an outboard: motor ‘showing deta.lls of
‘the propellerhub exhaust system;

“Fig. 3is ‘a ‘sectional view showing the propeller-hub of
another eémbodiment of the invention;

Fig."4'is'a 'sectional ‘viewshowing the propeller hub of
«still 4 third embodiment of the invention; and
. Fig..5-isan end elevation’ 6f the: propéller hub of F1g 2
with parts -broken-away-and *sectioned. "~ 7

The outboard motor shown in the drawmgs mcludes

2
an -engine, not shown, ‘enclosed within a cowl 1 sup-
‘ported at the upper end of the drive shaft housing 2,
‘and a lower underwater unit 3 carried at the lower end
“of the drive shaft housing. The drive shaft 4 extends
5 downwardly within the housing 2 and drivingly connects
“the ‘engitie ‘with the propeller shaft 5 of the lower unit 3.
" The lower underwater propeller unit'3 comprises a hous-
“ing 6 having a downwardly exfending passage 7 within
which the drive shaft 4 is rotatably disposed and a Iowér
horizontal chamber 8 into which the lower end ‘of the
drive shaft éxtends. An exhaust passage 9 communicat-
‘ing with the éngine surrounds passage 7 and connects with
_chamber 8 rearwardly of the drive shaft.
Rearwardly of drive shaft 4, the chamber 8 constitutes
a cylindrical bore 10 terrninating at shoulder 11 and. is
prov1ded with a threaded opening 12 rearwardly of hous-
ing’6. An annular spool -like member 13 having a stepped
forward portion 14 is prov1ded with an external flange 15
‘tearwardly thereof and is adapted to be received within
20 the bore 18 between shoulder 11 and opening 12 and is
. disposed coaxial with the bore and opening.
The propeller shaft 5 is. rotatably supported within
spaced needle bearings 16 and 17 disposed respectively
within the spool-like member 13 and recess 18 formed
“in housing 6 forwardly of chamber 8 and extends rear-
wardly through opening 12. The driven gear 19-is se-
cured -on shaft 5 forwardly of the spool-like member 13
and meshes with the bevel gear 20 secured on the end- of
“drive shaft 4 within chamber 8. The hub of gear 19 on
“propeller shaft 5 extends rearwardly into the cylindrical
_recess 21 provided in the forward portion 14 of member
13 and-is further rotatably supported within bearing- 22
disposed between the hub and the wall of the recess. -An
-annular spacing ring 23 disposed between shoulder 11
-and the spool-like member 13 serves to maintain the gear
19 in proper relation with respect to gear 2§ and secure
bearing 22 within the recess 21.
While the stepped forward portion 14 of member 13
is fully closed to exclude exhaust gases: and moisture
40. from the portionr of chamber 8 housing the gears 19 and
20, the rearwardly disposed flange 15 is provided‘ with"a
-plurality of angularly spaced holes: 24 which conduct the
exhaust gases rearwardly from chamber 8. An annular
‘retaining ring 25 is-threaded outwardly and is -adapted
‘to-be-received in opening 12 and engages the flange 15
of member 13 to secure the meémber within the bore: 10.
. The retaining ring- 25 has-a stepped outer periphery to
-provide anannular portion 26 having a lesser’ outer
-diameter than the threaded p’ortlon thereof and  which
‘extends rearwardly from opering 12 when the retaining
Ting is seated against ﬂange 15.
.~ -The exhaust gases passing through holes: 24 of mem-
“ber-13 from chamber ‘8 ‘enter the propeller hub 27 add
‘move rearwardly between an inner sleeve 28 and‘the
annular outer casing 29 and are discharged from. the
hub through the mouth 38. The hub 27 is mounted on
~the ‘réarwardly - projecting portion of shaft 5 with the
“inner sleeve 28 engaging shoulder 31 on the shaft. “A
“split- insert- 32 of relatively soft metal is interposed-be-
80 tween sleeve 28 and shaft 5 and- is rotationally inter-
~locked with the sleeve by means of grooves 33- and-with
“the shaft by means of splines 34. - A lock nut 35 threaded
“jon the end of shaft 5 secures the hub upon the-shaft.
Outer casing 29 is spaced  fromy the inner sleeve 28
$5° by means of angularly spaced fins 36 and carries -a plu-
~rality ‘of blades 37 outwardly thereof. - At the forward
~end thereéof, casing 29 -overlaps annular portion-26 of
-retaining ring 25 and a right angle clearance-38 s« pro-
“yided between the casing and the retaining ring together
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with the adjacent projecting wall of opening 12 pro-
vided on underwater unit 3. The provision of clearance
38 at the forward end of casing 29 eliminates the need
for exacting tolerances between the casing, retaining ring
25, and the projecting wall of opening 12.

To prevent leakage of exhaust gases from within the
hub through clearance 38, the forward end of casing 29
extends - radially outward a small distance beyond the
radial extremity of the rearwardly projecting wall of
opening 12 as shown at 39. As the underwater unit 3
moves through the water, water engages the radial ex-
tension at 39 and the resultant dynamic pressure forces
some water through the clearance. The amount of the
radial extension at 39 should be adequate to develop a
dynamic pressure which will exceed the exhaust pressure
in the hub, The water entering the hub 27 through
clearance 38 moves rearwardly along the inner surface
of casing 29 due to the centrifugal action of the hub and
is expelled through the mouth 30.

The diameter of mouth 36 rearwardly of casing 29 is
adequate to accommodate the volume of exhaust gases
at maximum speed. If, however, water flowing over the
outer surface of casing 29 has an immediate radial in-
ward component at the mouth, the effective mouth diam-
eter is reduced to the extent of such radial component
giving rise to a back pressure build-up in the exhaust
system to materially reduce engine efficiency.

To prevent formation of a radial inward component
in the water immediately at the mouth of the hub, the
outer surface of casing 29 adjacent to the mouth is pro-
vided with a water converging retarding surface 40 which

according to the structure of Fig. 2 constitutes a cylin- -

drical surface that directs the water axially of the hub
at the mouth 30 as shown by the arrows. In the hub
structure of Fig. 3, the rounded flange 41 on the outer
surface of casing 29 adjacent to the mouth provides the
water flowing over the hub with an outward radial com-
ponent at the mouth 39 as shown by arrows. Accord-
ing to Fig. 4, the outer surface of casing 29 adjacent to
the mouth is provided with an end portion 42 which
diverges or flares outwardly, Water flowing over end
portion 42 also has an outward radial component at the
mouth of the hub as shown by arrows.

The construction of the invention retards or delays the
inward closing of the water behind the hub until the
exhaust gases have fully escaped from casing 29 with
the result that the exhaust gases mix with the water as
the latter more gradually closes in thereon.

The invention thus provides a propeller exhaust sys-
tem for an outboard motor which is fully able to accom-
modate the volume of exhaust gases from the engine and

- 3948252 - -

" retarding surface ahead of said discharge opening to sub-
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thereby prevent back pressure build-ups in the exhaust

system that adversely affect engine efficiency.

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.

I claim:

1. In an outboard motor including an underwater unit
having a passage for conducting exhaust gases through
said unit to an opening rearwardly of the units communi-
cating with said passage, a propeller hub mounted ro-
tatably in alignment with said opening rearwardly there-
of and comprising an. annular hub member defining a
second passage having a diameter at the forward end
thereof corresponding generally to that of the first named
opening for receiving the exhaust gases from said first
named passage and terminating in a discharge opening
at the rear of said member for discharging the exhaust
gases, said annular hub member carrying the propeller
blades radially outwardly thereof and providing a smooth

- outer surface tapering rearwardly gradually to a smaller
diameter in the region of said blades and extending for
a substantial distance beyond said region with an outer
surface shaped to provide a peripheral water converging
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stantially eliminate any immediate radial inward com-
ponent in the water flowing over the hub in service at
the discharge opening. - -

2. The invention as set forth in claim 1 wherein the
peripheral water converging retarding surface on said
annular member is disposal between the blades and said
discharge opening and comprises a substantially cylin-
drical surface directing the water flowing over the hub
in service axially of the hub at the discharge opening.

3. In an outboard motor including an underwater unit
having a passage for conducting exhaust gases through
said unit to an opening rearwardly of the unit communi-
cating with said passage, a propeller shaft rotatably sup-
ported within said unit axially of said opening and ex-
tending rearwardly through said opening, a propeller
including a plurality of blades carried by an annular
outer casing having a diameter at the forward end there-
of corresponding generally to that of the first named
opening and terminating in a discharge opening, said
propeller having an inner sleeve secured on said pro-
peller shaft with circumferentially spaced means secur-
ing said sleeve to said outer casing and providing a plu-
rality of circumferentially spaced longitudinal passages
between said sleeve and casing for receiving the exhaust
gases from said first named passage for discharge through
said discharge opening, the outer periphery of said casing
being tapered rearwardly in the region of said blades and
continuously merging into a water converging resisting
region just ahead of said discharge opening to substan-
tially eliminate any immediate radial inward component -
in the water flowing over the outer casing in service at
the discharge opening.

4. In an outboard motor underwater assembly, a hous-
ing having a generally cylindrical horizontal projection
rearwardly thereof provided with an opening, said hous~
ing further having a chamber including a cylindrical bore
aligned with said opening and communicating therewith
and a passage communicating with said chamber for con-
ducting exhaust gases to said chamber, a spool-like mem-
ber having an annular flange rearwardly thereof pro-
vided with a plurality of angularly spaced openings, said
spool-like member being adapted to be disposed within
said bore with the flange adjacent said first named open-
ing and with the spaced openings within said flange com-
municating with the first named opening for conducting
the exhaust gases from said chamber through said first
named opening, means to secure the spool-like member
within the bore, a propeller shaft rotatably supported
within the axial bore of the spool-like member and ex-
tending rearwardly through said first named opening,
and a propeller including a hub comprising an annular
outer casing carrying the propeller blades and having a
diameter at the forward end thereof corresponding gen-
erally to that of the first named opening and terminating
in an exhaust discharge opening and an inner sleeve
adapted to be secured on said shaft with angularly spaced
means secured to said sleeve and casing to space the
sleeve from said outer casing and define a plurality of
annular passages between the sleeve and casing for receiv-
ing the exhaust gases from said chamber and conducting
same to the discharge opening.

5. In an outboard motor underwater assembly, a hous-
ing having a generally cylindrical horizontal projection
rearwardly thereof provided with a threaded opening,
said housing further having a chamber including a cylin-
drical bore aligned with said opening and communicat-
ing therewith and a passage communicating with said
chamber for conducting exhaust gases to said chamber
and an annular shoulder formed by said bore and facing
said opening, a spool-like member having an annular
flange rearwardly thereof provided with a plurality of
angularly spaced openings, said spool-like member being
adapted to be disposed within said bore and extending
between said shoulder and said threaded opening with
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the spaced openings in the- spool-like member- communi-
cating with the threaded opening in the housing for con-
ducting the exhaust gases from said chamber through
said threaded -opening, -an -annular- threaded retaining
member adapted to be received within the threaded open-
ing to secure the spool-like member within the bore, a
propeller shaft rotatably supported within the axial bore
of the spool-like member and extending rearwardly
through the threaded opening, and a propeller including
a hub comprising an ‘annular outer casing carrying the
propeller blades and having a diameter at the forward
end thereof corresponding generally to that of the
threaded opening and terminating in an exhaust dis-
charge opening and an inner sleeve adapted to be secured
on said shaft with angularly spaced fins secured to said
sleeve and casing to space the sleeve from said outer
casing and define a plurality of annular passages between
the sleeve and casing for receiving the exhaust gases
from said chamber conducting same to the discharge
opening.

6. In an outboard motor underwater assembly, a hous-
ing having a generally cylindrical horizontal projection
rearwardly thereof provided with a threaded opening,
said housing further having a gear chamber therein and
a cylindrical bore aligned with said opening and com-
municating with said chamber and a passage communi-
cating with said bore for conducting exhaust gases to the
bore, an annular shoulder formed by said bore at the
end thereof opposite from said opening, a spool-like
member having an annular flange rearwardly thereof
provided with a plurality of angularly spaced openings,
said spool-like member being adapted to be disposed
within said bore and extending between said shoulder
and said threaded opening, with the forward portion of
the spool-like member serving to close off said gear cham-
ber to prevent ingress of exhaust gases to the chamber
and with the spaced openings in the spool-like member
communicating with the threaded opening in the housing
for conducting the exhaust gases from the bore through
sajid threaded opening, an annular threaded retaining
member adapted to be received within the threaded open-
ing and engaging the flange of the spool-like member io
secure said member within the bore, a propeller shaft
rotatably supported within the axial bore of the spool-
like member and extending forwardly into the gear cham-
ber and rearwardly through the threaded opening, and a
propeller including a hub comprising an annular outer
casing carrying the propeller blades and having a diam-
eter at the forward end thereof corresponding generally
to that of the threaded opening and terminating in an
exhaust discharge opening and an inner sleeve adapted
to be secured on said shaft with angularly spaced fins
secured to the sleeve and casing to space the sleeve from
said outer casing and define a plurality of annular pas-
sages between the sleeve and casing for receiving the ex-
haust gases from said first named bore and conducting
same to the discharge opening.

7. Tn an outboard motor underwater assembly, a hous-
ing having a gemerally cylindrical horizontal projection
rearwardly thereof provided with a threaded opening and
forming a rearwardly projecting annular face, said hous-
ing further having a passage communicating. with said
opening for conducting exhaust gases from the housing
through said opening, and a propeller hub mounted ro-
tatably in alignment with said opening and comprising
an annular member defining a second passage having an
inner diameter at the forward end thereof corresponding
generally to that of the opening for receiving the exhaust
gases from said first named passage and terminating in
a discharge opening at the rear of said member for dis-
charging the exhaust gases, the forward end of the an-
nular member being spaced from said annular face to
provide a clearance therebetween communicating with
said second passage, said annular member having a
greater outside diameter at the forward end thereof than
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‘the annular face adjacent thereto to provide an annular
surface ‘on said member for engaging water in service
to develop a dynamic pressure inwardly through said
clearance and thereby ‘prevent leakage of exhaust gases
outwardly through said clearance. L

8. In an outboard motor underwater assembly, a hous-
ing having a generally cylindrical horizontal projection
rearwardly thereof provided with- a threaded opening,
said housing further having a chamber including a cylin-
drical bore aligned with said opening and communicating
therewith and a passage communicating with said cham-
ber for conducting exhaust gases to said chamber, a pro-
peller shaft extending axially of said bore and rearwardly
through said threaded opening, an annular support mem-
ber having an annular flange rearwardly thereof pro-
vided with a plurality of openings, said support member
being adapted to be disposed within said bore with the
flange adjacent said threaded opening and with the flange
openings communicating with the threaded opening for
conducting the exhaust gases from said chamber through
said threaded opening, an annular threaded retaining
member adapted to be received within the threaded open-
ing and engaging the flange of the support member to
secure $aid member within the bore, said retaining mem-
ber together with the projection forming a rearwardly
disposed annular face, an annular rearwardly extending
flange provided at the inner periphery of said retaining
member, and a propeller including a hub comprising an
annular outer casing carrying the propeller blades and
terminating in an exhaust discharge opening and an inner
sleeve adapted to be secured on said shaft with angularly
spaced means secured to said sleeve and casing to space
the sleeve from said outer casing and define a plurality
of annular passages between the sleeve and casing re-
ceiving the exhaust gases from. said chamber and con-
ducting same to the discharge opening, the forward end
of the outer casing overlapping said flange on the retain-
ing member and being spaced respectively axially from
said annular face formed by the retaining member and
projection and radially from said flange to define an
L-shaped clearance communicating with the passage
through said hub, said outer casing extending radially
outward beyond the radial extremity of the annular face
formed by the retaining member and projection to pro-
vide an annular surface on said casing for engaging
water in service to develop a dynamic pressure inwardly
through said L-shaped clearance and thereby prevent
leakage of exhaust gases through said clearance.

9. In an outboard motor including an underwater unit
having a passage for conducting exhaust gases through
said unit and an opening rearwardly of the unit com-
municating with said passage, and a propeller hub
mounted rotatably in alignment with said opening and
comprising an annular member defining a second passage
having a diameter at the forward end thereof corre-
sponding generally to that of the first named opening for
receiving the exhaust gases from said first named passage
and terminating in a discharge opening at the rear of
said member for discharging the exhaust gases, a plu-
rality of radially spaced blades secured to the hub and
extending outwardly therefrom, said annular member
having a rounded annular flange on the outer surface
thereof adjacent the discharge opening providing the
water flowing over the hub in service with an outwardly
directed radial component at the discharge opening.

10. In an outboard motor including an underwater unit
having a passage for conducting exhaust gases through
said unit and an opening rearwardly of the unit com-
municating with said passage, and a propeller hub
mounted rotatably ‘in alignment with said opening and
comprising an annular member defining a second passage
having a diameter at the forward end thereof correspond-
ing generally to that of the first named opening for re-
ceiving the exhaust gases from said first named passage
and terminating in a discharge opening at the rear of
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said member for discharging the exhaust gases, a plurality .- References Cited in the file of this patent
of radially .spaced blades secured to the hub and extend- . : :
ing outwardly-therefrom, said annular member having a ) . UNITED STATES PATENTS
rearwardly diverging surface adjacent the discharge open- 2,213,610 Ronning e ______ Sept. 3, 1940
ing providing the water flowing over the hub in service 5 2,213,612-  Romming oo Sept. 3, 1940

with an outwardly directed radial component at the dis- 2,486,495 - Rider Nov. 1, 1949
charge opening. ]



