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*This invention relates to outboard ‘motor units,
‘and has to do more particularly ‘with the motor
tube support assembly of ‘such a unit. )

In outboard motor units of known type, it is
the usual practice to mount the power head, in--
cluding the motor and associated parts; on a
mounting plate at the-upper end of & motor sup-~
port tube mounted for turning movement in &
bearing member or- sleeve having associated
therewith a clamp ‘bracket structure for secur-
ing ‘the unit to the transom or sill of a boat. It
is desirable that the submerged portion of the mo-
tor support tube assembly, when ‘the unit is in use,
be so formed as to present minimum resistance
to passage thereof through the :water. To that
end, in certain known outboard motor units the
motor support tube proper-is rather short and has
secured:to its lower end a housing of proper form
to present low resistance-to its passage through
the water, there being secured to. the lower end
of this housing a-gear case which carries the pro-
peller shaft, with the propeller thereon, suitable
gearing for driving the propeller shaft and a
pump for supplying cooling water to the motor
or engine. The motor support tube, together
with the housing and the gear case, constitute the
motor support tube assembly. Inthe known units-
referred to, the housing and the gear case are
secured together and-to the metor support tube
by screw studs of considerable length passing
through a fitting secured on the lower end of the
tube and through the housing into the gear case,
the studs having threaded engagement with the
gear case. The housing and the gear case thus
provide, in efféct, a ‘column of substantial length
anchored at its lower end to the long screw studs
and at its upper end to the lower end of the motor
support tube. The use of long ‘studs adds sub-
stantially to the weight of the ‘structure as a
whole, since the studs should:-be formed of ‘steel
or like metal having -adequate strength to with-
stand the tension and vibration to which they
are subjected iniuse: In addition, the use of ‘the
long studs referred to results in -objectionable loss
of time in ‘assembling the parts, since the studs
must be inserted with-care and aceuracy through
the various parts:and secured thereto. In view
of the fact that outhoard motor wunits are fre-
quently used for propelling boats in shallow water
through heavy growth of grasses.and weeds, it is
of importance that the submerged portion of ‘the
unit ‘be free of projecting studs, nuts, or like ele-
ments, such as would be apt to catch grass, weeds,
or-other growth .through which-the ‘boat.is pro-
pelled. :

My invention is directed to the provision of an "
outhoard motor unit-which aveids the ‘objections
to the known units above referred to.. To that
end, I provide a-motor :support tube assembly of
comparatively light weight comprising:a housing
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secured to the lower end of the motor support
tibe and a gear case seating on and secured to
the lower end of the housing, the means for secur-
ing the gear case to the housing being disposed
within the latter and the gear case, so as to avoid
objectionable projections at the under water area
of the assembly. By securing the gear case to
the lower end of the housing, comparatively short
securing screws of light weight may be utilized,
thereby effecting a substantial saving in weight
of the assembly and, since the gear case is se-
cured to the lower end of the housing which is
fixed at its upper end ‘to the lower end of the mo-~
tor support tube, providing a rigid structure of
adequate mechanical strength and which is not
subjeet to objectionable vibration. More specifi-
cally, the means for securing the gear case to
the bottom of the housing comprises a first secur-
ing screw which may be fixed to the housing, onto
which the gear case may be threaded so as to seab

" against the bottom of the housing, and & second
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securing screw -cooperating with the housing and
the gear case for securing them together, this
second screw. having an abutment member. dis-
posed within an-outwardly opening recess in the
gear case, So as to be accessible from the exterior
thereof for detaching the second screw and per-
mitting of the gear case being unthreaded from
the first securing screw, 50 as to be removed from
the housing when desired. That renders it pos-
sible to remove and replace the gear case as a
unit with expedition and facility, as conditions
may require. That is advantageous, since, in
general, the gear case is the only part of the as-
sembly which may require to be removed for re~
placement, repair or cleaning of parts. The se~
curing serew onto which the gear case is threaded
has associated therewith means cooperating with
means on the gear case for accurately position-
ing the latter on the housing, and the other screw
for securing the gear case to the housing conven-
iently is disposed adjacent the rear or stern of
the gear case with its abutment member disposed.
in a recess of the gear. case. opening rearward

¥ thereof, this reces being adapted for reception

of the pump unit removably mounted therein
and providing a closure:for the recess. Further.
ob’ects and advantages of my invention will ap-
pear from the detail déscription.

In the drawings:

Figure 1 is a side view of an outhoard motor
unit embodying my invention, the bearing sleeve
for the motor support tube being in part broken
away and shown in section; ) '

Figure 2 is a perspeetive stern view, on an en-
larged scale, of the gear case and the parts
carried thereby of the motor support tube as-
sembly of my invention, the propeller being
omitted for -clearness-of illustration:




2,489,478

Figures 3 and 34, taken together, constitute
a view, on an enlarged scale, partly in vertical
section and partly in elevation, of the motor
support tube assembly.

Figure 4 is a fragmentary, sectional view taken
substantially on line 4—4 of Figure 3A; and

Figure 5 is a plan view of the gear case, taken
substantially on line 5—5 of Figure 3A.

I have illustrated my invention, by way of
example, as embodied in an outboard motor unit
comprising a power head 7, which includes the
engine or motor and its appurtenances, mounted
on a suitably formed mounting plate 8 secured,
in a manner to be explained more fully presently,
on the upper end of a motor support tube 9
mounted for turning movement in a lengthwise
split sleeve 10 carrying a clamp bracket i by
means of which the unit may be secured to the
transom or sill of g boat in a known manner. A
housing 12 is secured to the lower end of tube 9
and a gear case 13 seats at its upper end on the
lower end or bottom -of housing 12, to which it
is secured. The mounting plate 8, tube 9, hous-
inz 12 and gear case (3, together constitute the
motor support tube assembly with which my in-
vention is concerned.

The upper end portion of motor support tube
9 is knurled exteriorly at {4. The mounting
plate 8 is formed as a casting of aluminum or
other light weight alloy, and has an integral de-
pending neck 15 which is cast about the knurled
area 14 of tube 9 and thereby directly secured to
this tube. The lower portion 17 of tube 9§ is also
knurled exteriorlv and has cast thereabout the
upper end portion of housing 2. which also is in
the form of an aluminum or other licht weicht
alloy casting. The mountine plate 8§ and the
motor support tube 9 and the housing {2 are
thus secur~d together without the use of screw
studs or other members of like character and
provide a unitary structure of lisht weight and
adenuate mechanical strength.

The housing 12 flares downward, as shown in
Fieures 3 and 3A, and is of substantially fat-
tened ellintical shape in cross section for the
maior portion of its leneth, merging into the
more or less rounded upper portion which re-
ceives and is secured on the lower end portion of
tube 9. At its rear, or stern, the housing {2 is
formed to provide a downwardly inclined and
rearwardlv opening discharge nozzle {8, through
which cooling water and exhaust eases are dis-
charced. such water and gases passing to hous-
inz 12 through tube 9 in 2 manner well known
in the art.

Housing 12 is provided, at the bottom thereof,
with a transverse bottom wall 20 extendine for-
ward a substantial distance from the down-
wardly and rearwardly inclined bottom wall {9
of the discharse novzle 8. Wall 20 is pro-
vided, at the front thereof, with an upwardly
extending boss 21 and housing 12 is further
provided, at the front of its bottom, with an
interior relatively thick boss 22. The lower
faces of wall 20 and of boss 22 are disposed in a
common plane with the lower edges of the side
walls of housing 12, and provide therswith a
flat or planar seating surface for reception of a
corresponding flat or planar seating surface at
the upper end of gear case 13, conforming to the
seating surface at the bottom of housing 12, that
Is, the surface extending forwardly from the
inclined bottom wall 18 of the discharge nozzle
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{8. The gear case {3 is of substantially flat-
tened eliptical cross section at its upper portion
and is of increased width or thickness at its
lower portion to accommodate the propeller
shaft and associated gearing, as will appear more
fully presently, and is provided with a down-
wardly extending skeg 24.

Gear case 13 is provided with an interior boss
26 extending from its upper end, in which seats
an oil seal 26 of known type disposed about a
drive shaft 27 having driving connection at its
upper end to the motor and extending downward
through the motor support tube assembly, as is
known. The lower portion of shaft 27 extends
through a bearing bushing 28 mounted in hub
256. A bevel gear 29 is splined on the lower end
of shaft 27 and meshes with a bevel gear 30 fixed
on the inner or forward end of propeller shaft
31. Gear 39 is mounted in a bushing 32 suitably
mounted in gear case 13, and propeller shaft 31
extends from gear 30 through a bearing bushing
33 carried by a tubular boss 34 of a- mounting
plate 35 disposed in a recess 386 in the rear or
stern portion of gear case 3. Recess 36 opens
into a recess 37 of substantially greater height
than recess 36, this recess 37 receiving a pump
unit 38 removably secured therein by counter
sunk serews 38 passing through unit 38 and plate
35 and threading into gear case 3. The pump
unit 38 is of known type and comprises a suit-
able rotor or impelier 480 operated by an eccen-
tric 41 fixed to propeller shaft 3i. The dis-
charge of the pump unit 38 is connected by a
passage 42, port 43, passage 44 and passage 45,
to a bore 46 extending from the upper end of boss
25 at the rearward or stern portion thereof. The
passage 42 is formed in the pump unit 38 and is.
closed at its upper end by a cap 48, the port 43
also is formed in the pump unit 38 and the pas-
sages 44 and 45 and bore 46 are formed in the
boss 25 of gear case 13, as will be clear from Fig-
ure 3A. Suitable gaskets and seals may be pro-
vided where required, as will be clear. A water
supply tube 50 fits snugly at its lower end por-
tion in bore 46 and extends upward through the
assembly to the motor or engine for supplying
water thereto from the pump unit 38, as is known.
A propeller 51 (Figure 1), of suitable type, is
secured on the propeller shaft 31 in a suita,blg
manner, and when the motor or engine is in op-
eration is driven therefrom by means of the
shaft 27 and associated gearing in the gear case
{3, in an obvious manner, and cooling water is
then supplied by the pump 38 through tube 50 to
the engine. .

The boss 22 receives a securing cap screw 52
inserted therethrough and extending downward
within the forward portion of gear case (3. The
latter is provided with a web element 53 extend-
ing transversely thereof and forwardly from boss
25, this web element being provided with an up-
wardly extending interiorly threaded boss b54.
Head 55 of cap screw 52 seats on a washer 56
which seats on the upper face of boss 22. An
annular positioning member 57, conveniently in
the form of a washer, fits snugly in a correspond-
ing recess 58 in the under face of boss 22. The
member 571 is of substantial thickness, is con-
centric with screw 52 and projects downward a
substantial distance below the lower end or bot-
tom of housing 12, The gear case 13 is provided,
at the top of each side and adjacent the front
thereof, with an interior thickened. elément or



2,480,478

boss 60 provided in its upper face with an arcuate
recess 61 disposed to receive snugly the position-
ing member or washer 571 as the gear case I3
approaches its position seating upon the lower
end of housing 12, as will appear more fully
presently.

" Gear case |3 is provided at the stern or rear
thereof with a thickened web element 63 extend-
ing from boss 25. This web element 63 is suit-
ably bored for reception of 5 second securing cap
screw 65 inserted therethrough, with its head 65
disposed at the under face of web 63 with an
intervening lock washer 66 of known type. The
screw 65 threads into hoss 21 of housing 12 and,
in cooperation therewith and with web 63, pro-
vides additional means for securing gear case 13
to housing 12. It will be noted that the recess
31 is of adequate height to accommodate the head
85 of screw 64, and that the pump unit 38 pro-
vides an effective closure for recess 31, so that
screw 64 is disposed within gear case {3 and
housing 12, so as to be effectively shielded there-
by, while being readily accessible by removal of
the pump unit, which may be accomplished by
removal of the securing screws 39 for that unit.
The securing screw 52 and the parts associated
therewith are also disposed within the housing
{2 and gear case {3 so as to be shielded thereby
while avoiding objectionable projections exte-
riorly of those members.

- The boss 22 Is suitably bored and tapped from
one side of the housing 12 for reception of a
socket headed set screw 66 of known type. In
applying the gear case 3 to housing 12, after
washer 56 has been placed about screw 52, the
latter is inserted through boss 22 and is fixed
therein by means of the set screw 66. The posi-
tioning member or washer 57 is then placed about
screw 52 and the gear case i3 is then inserted
over screw 52 and is turned so as to thread boss
54 onto the lower end of this screw. As the gear
case (3 approaches seating position on the lower
end of housing 12, the washer 57 enters recesses
61 of the hosses 60, thus accurately positioning
gear case 13 relative to housing (2 transversely
thereof, it being understood that at this time the
washer 57 is also seated in recess 58 of boss 22.
The gear case 13 is threaded onto screw 52 until
it seats tightly at its upper end against the under
face or bottom of housing {2, When that oc-
curs, the upper end of gear case i3 may not be
in accurate register with the lower end or bot-
tom of housing 2. By loosening the set screw
66, so as to release screw 52 for turning move-
ment in boss 22, gear case 13 may readily be
turned into position in which it is in accurate
register with the bottom of the housing 12, being
held seated tightly against the housing by the
screw 52. When gear case (3 is thus accurately
positioned, the second securing screw 84 may be
inserted through the web element 63 and threaded
tightly through Loss 21, thus securing the hous-
ing and the gear case tightly together at the
rear or stern portion thereof, the pump unit 38
being, of course, removed temporarily for that
purpose. After that has been done, the pump
unit 38 is replaced and the set screw 86 is then
turned in tight so as to again lock or fix the
forward securing screw 52 in boss 22.

It will be seen that the motor support tube
assembly comprising the mounting plate 8, tube
9, housing 12 and gear case |3, provides a rigid
structure of comparatively light weight and ade-
quate mechanical strength, which is not subject
to objectionable vibrations and in which the gear
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case may be removed and réplaced with expedi-
tion and facility and without disturbing other
parts of the assembly. Tt will be understood that
changes in detail may be made without departing
from the field and scope of my invention, and I
intend to include all such variations, as fall with-
in the scope of the appended claims, in this ap-
plication in which the preferred form only of my
invention has been disclosed.

Iclaim:

1. In an outboard motor unit, a motor support
tube assembly comprising a substantially vertical
tube, a motor mounting plate fixed on the upper
end of said tube, a unifary housing directly se-
cured at its upper end on the lower end of said
tube, said housing having at its lower end an
opening for discharge of exhaust gases, a gear
case seating on the lower end of said housing, and
means detachably securing said gear case to said
housing, said means being disposed within said
gear case and housing and shielded thereby.

9. In an outboard motor unit, a motor support
tube assembly comprising a substantially vertical
tube, 2 motor mounting plate fixed on the upper
end of said tube, a unitary housing directly se-
cured at its upper end on the lower end of said
tube, said housing having at its lower end an
opening for discharge-of exhaust gases, a gear
case seating on the lower end of said housing,
and securing members disposed within said gear
case shiclded thereby and in cooperation there-
with and with said housing detachably securing
said gear case to said housing.

3. In an outboard motor unit, a unitary hous-
ing adapted to be secured at its upper end to a
motor support tube and having at its lower end
an opening for discharge of exhaust gases, a gear
case seating at its upper end on the lower end of
said housing, o securing screw fixed o said hous-
ing with its upper portion disposed therein, said
screw extending downward from said housing
within said gear case in threaded engagement
therewith, said gear case having an outwardly
opening water pump receiving recess remote from
said secrew and removable closure means therefor,
and a headed securing screw passing through a
part of said gear case and threading into said
housing with its head disposed in said recess
accessible therethrough upon removal of said clo-
sure means.

4. In an outboard motor unit, a unitary hous-
ing adapted to be secured at its upper end to a
motor support tube and having a planar seating
surface at its lower end, said housing having at
its lower end an opening for discharge of exhaust
gases, a gear case having a planar seating surface
at its upper end seating on the lower end of said
housing, a securing screw passing through an
interior element of said housing fixed thereto and
extending downward within said gear case in
threaded engagement therewith, and means com-
prising a second screw having an sbutment mem--
ber at its lower end passing through elements
of said gear case and housing and in cooperation
therewith securing them together, said second
screw being disposed within said housing and
gear case and the latter having an outwardly
opening water pump receiving recess accommo-
dating said abutment member and giving access
thereto from the exterior of said gear case.

5. Tn an outboard motor unit, a unitary hous-
ing adapted to be secured at its upper end to a
motor support tube and having a planar seating
surface at its lower end, said housing having atb
its lower end an opening for discharge of exhaust
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7.

gases, a gear case-having a planar seating sur-
face at its upper end seating on the lower end of
said- housing, the latter having an interior. boss
adjacent its lower end, a headed securing screw
passing ' through said boss-with:its head at the
upper face thereof, said screw:extending down-
ward within said gear case into threaded engage-
ment therewith, means operable exteriorly of said
housing for optionally fixing said screw to said
hoss, said gear case having a web element therein
remote from said screw and an outwardly open-
ing water pump receiving recess extending from
the under face of said web element, and a second
headed securing screw passing through said web
element with its head at the under face thereof
and threading into said housing.

6. In an outboard motor unit, a unitary hous-
ing adapted to be secured at its upper end to a
motor support tube and having a planar seating
surface at its lower end, said housing having at
its lower end an opening for-discharge of exhaust
gases, a gear case having a planar seating surface
at its upper end seating on the lower end of said
housing, the latter having an interior boss: adja-
cent its lower end, a headed securing screw pass-
ing through said boss with its head at the upper
face thereof, said screw extending downward
within said gear case into threaded engagement
therewith, means operable exteriorly of said hous-
ing for optionally fixing said screw to said boss,
a positioning member extending downward from
said boss concentric with said screw, said gear
case having elements cooperating with said posi-
tioning member for accurately positioning said
gear case relative to said housing as it approaches
seating position thereon, and means comprising
a second screw having an .abutmeni member at
its lower end passing through elements of said
gear case and housing and in cooperation there-
with securing them together, said second screw
being disposed within said housing and gear case
and the latter having an outwardly opening water
pump receiving recess accommodating said abut-
ment member and giving access thereto from
the exterior of said gear case.

7. In an outboard motor unit, a unitary hous-
ing adapted to be secured at its upper end to a
motor support tube and having a planar seating
surface at its lower end, said housing having at
its lower end an opening for discharge of exhaust
gases, a gear case having a planar seating sur-
face at its upper end seating on the lower end of
said housing, the latter having an interior boss
adjacent its lower end, a headed securing screw
passing through said boss with its head at the
upper face thereof, said screw extending down-
ward within said gear case into threaded engage-
ment therewith, means operable exteriorly  of
said housing for optionally fixing said screw to
said boss, the latter having in its under face an
annular recess substantially concentric with said
screw, an annular positioning member disposed

about said screw adapted to seat snugly in said:

recess and to project downward from said boss
beiow the seating surface of said housing, said
gear case having recessed means disposed and
adapted for reception of said positioning mem-

ber and cooperating therewith for accurately po-.

sitioning said gear case relative to said housing;,
said gear case having a web element therein re-
mote from -said screw and.an outwardly opening
waber pump receiving recess extending from the
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under: face of said web element, and.a. second
headed securing screw passing through said web
element with its head at the under face.thereof
and threading into said housing.

8. In an outboard motor unit, a-unitary hous-
ing adapted to be secured at its upper end.to a
motor support tube -and having. a planar seating
surface at its lower end, said housing having. at
its lower end an opening for discharge of exhaust
gases; a gear case having a planar seating surface
at its upper end seating on the lower end of said
heusing, the latter having an interior boss ad-
jacent the lower end of its forward portion, a
headed securing screw passing through said boss
with its head at the upper face thereof, said
screw. extending downward within the forward
portion of said gear case into threaded engage-
ment therewith, means operable exteriorly - of
said housing for optionally fixing said screw to
said: boss, said gear case having in its stern por-
tion an outwardly opening recess and a web ele-
ment overlying said recess, said housing having
a- securing element overlying said web element, a
second securing screw having an abutment mem-
ber at the underface of said web element, said
second serew cosperating with said securing ele-
ment and web eiement for securing said gear case
to said housing, and a removable pump unit
mounted in said recess providing a closure there~
for.

9. In an outboard motor unit, a unitary hous-
ing adapted to ke secured at its upper end to a
motor support tube and having a planar seating
surface at its lower end, said housing having at
its lower end an opening for discharge of exhaust
gases, a gear case having a planar. seating sur-
face at its upper end seating on the lower. end
of said housing; the latter having an interior boss
adjacent the lower end of its forward portion, a
headed securing screw passing through said boss
with its head at. the upper face thereof; said
serew extending downward within the forward
portion of said gear cage into threaded engage-
ment- therewith, means operable exteriorly of
Said housing for optionally fixing said screw.to
said boss, said gear case having in its stern por-
tion an cutwardly opening recess adapted to re-
ceive a removable pump unit and a web element
overlying said recess, said housing having a se-
curing element overlying said web element, and a,
Second securing screw having an abutment.mem-
ber at the underface of said web element, said
second screw cooperating with said securing ele-
ment and web element for securing said gear case
to said housing.

GILBERT E. BUSKE.,
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