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ABSTRACT OF THE DISCLOSURE 
This invention relates to inboard-outboard drives for 

boats and is particularly concerned with the propeller 
assembly therefor as it is related to the articulated angle 
gearing that characterizes said drives, it being a general 
object of this invention to provide a steerable and shaft 
suspended propeller assembly having a self-contained 
pressure lubrication system which services the entire com 
bination. 
* 

An object of this invention is to provide a practical, 
reliable and relatively simple and inexpensive boat pro~ 
pulsion gearing unit and propeller assembly combination. 
The propulsion unit and propeller assembly combination, 
as herein described, has all of the advantages of both 
inboard and outboard installations without sacri?cing any 
of the desirable features of either of said two distinct 
types of installations. 
The propeller assembly provided by the present inven 

tion is advantageously combined with an inboard-outboard 
drive of the type disclosed in my Letters Patent of the 
United States No. 3,094,097 issued Junev 18, 1963, and 
wherein the propeller assembly involves a unique arrange 
ment of elements and has a self-contained pressure lubri 
cation system for servicing the entire combination. Most 
often, inboard-outboard drives of the type under con 
sideration are separated into areas or chambers that are 
packed with grease, having seals to prevent loss of such 
lubricant. That is, the right angle articulated drive gear 
ing is usually contained in one lubricant carrying cham 
bet, and the right angle and steerable propeller assembly 
and reversible ‘drive gearing is usually contained in ‘an 
other lubricant carrying chamber isolated from the ?rst 
chamber. As a result of said constructions, adequate lub 
rication is not always available to the gearing, and there 
is no assurance of heat transfer away from the uppermost 
right angle articulated drive gearing. Therefore, it is an 
object of this invention to provide a steerable propeller 
assembly for attachment to an articulated angle drive unit 
and which includes a pressure lubrication means that sup 
plies lubricant to the uppermost right angle articulated 
drive gearing, and which provides for heat transfer and 
recirculation of the lubricant through the lowermost right 
angle and steerable and reversible propeller drive gearing. 

Disassembly is another problem with drives of the 
type under consideration in that proper adjustment of 
intermeshed gears must be maintained and the individual 
mechanisms of the device should be independently serv 
iceable if at all possible. 
other object of this invention to provide a combination 
of elements which involves an adaptor and a carrier 
which are cooperatively related with respect to the upper 
and lower right angle gear assemblies, so as to permit 
selective assembly and disassembly of the entire lower 
propeller unit or a portion thereof and with or without 
disturbing the attachment thereof to the upper right angle 
and articulated drive gearing, all as circumstances re 
quire. 
Another problem with drives of the type under con 

sideration is the consequences of a broken drive shaft, 
the shaft that normally extends vertically from the right 
angle articulated drive gearing to the right angle and 
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propeller assembly gearing. It is 

possible to revolvably interconnect the relatively rotatable 
housings of the upper and lower sections of such units, 
but in many instances the said vertical drive shaft is 
relied upon to suspend the lower unit from the upper 
unit. This drive shaft suspension feature has its advan 
tages, but with its use there is the risk of dropping the 
lower section in the event that the drive shaft is broken. 
Therefore, it is another object of this invention to provide 
securement means for the positive retainment of the lower 
right angle and reversible propeller assembly gearing to 
the normally stationary (articulatable) upper right angle 
gearing of a boat propulsion unit, in a construction where 
in the drive shaft is substantially vertical and is normally 
employed to suspend the said steerable section from the 
stationary section. 

Still another problem with propeller assemblies of the 
type involved is the bulkiness of housing constructions 
necessary to enclose the gearing and bearings therefor. 
The usual practice is to provide a housing section that 
journals the propeller shaft and to fasten a frame to this 
housing section in order to journal the driving gears on 
an axis normal to the propeller axis. The said usual frame 
is rather cumbersome and requires a spacious housing and 
which adds adversely to the con?guration of the housing 
which precedes the propeller through the Water. Further 
more, this gearing and its surrounding housing are usually 
too closely related axially, and this greatly disturbs the 
water before being actuated upon by the propeller for 
propulsion purposes. Therefore, it is still another object 
of this invention to improve the relationship of elements 
with respect to the right angle and reversible propeller 
gearing, and to eliminate heretofore necessary parts with 
out eliminating function. With the present invention the 
bearing frame referred to above is eliminated, the bearings 
for the reversible drive gears being supported in the pro 
peller shaft housing, whereby it is possible to recess the 
said gearing and its bearings within the main depending 
rudder-shaped housing, with a line of joinder that is 
moved forwardly from the propeller for improved per 
formance. 
The various objects and features of this invention will 

be fully understood from the following detailed descrip 
tion of the typical preferred form and application thereof, 
throughout which description reference is made to the 
accompanying drawings, in which: 
FIG. 1 is a side elevation and partially sectional view of 

a typical embodiment of the boat propulsion unit and 
propeller assembly that I provide showing the combina 
tion in an operating position. 
FIG. 2 is an enlarged section taken as indicated by line 

2—2 on FIG. 1. 
FIG. 3 is an enlarged sectional view taken substantially 

as indicated by line 3—-3 on FIG. 1. 
FIG. 4 is an enlarged detailed sectional. view of the up 

per portion of the structure shown in FIG. 1 and taken 
through the central plane thereof. 

FIG. 5 is a detailed sectional view taken as indicated by 
line 5-5 on FIG. 4, and FIG. 6 is a plan section of a 
portion of the structure and taken as indicated by line 
6-6 on FIG. 1. 
The handling and manipulation of boats is accompa 

nied by the problem of making landings, or coming 
ashore, and by the process of hauling the boat out of 
water and onto shore. Further, there is always the danger 
of running aground. When power boats are involved, the 
above mentioned situations are of great importance since 
a power boat must have an underwater propeller assem 
bly carried beneath the hull. For this reason, boats having 
inboard power plants with ?xed propeller assemblies must 
be handled carefully so as to avoid damage to said as 
sembly, and as a general rule cannot be beached or hauled 
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ashore without special gear. On the other hand, boats 
having outboard power plants with shiftable, or remov 
able, propeller assemblies are much more easily handled, 
and can be run aground or ashore without adverse effect 
on the propeller assembly and/ or power plant connected 
therewith. However, the latter type propulsion unit is lim 
ited in size and power and becomes rather bulky and diffi 
cult to handle when made of any appreciable size and 
power since the power plant is made integral therewith. 
Therefore, it has been found to be advantageous to em 
ploy a permanently installed power plant within the boat 
and to devise a separate and articulated propeller assem 
bly geared thereto. Further, and as pointed out above, the 
right angularly related shafting of the drive requires the 
provision of gearing, and this necessitates lubrication for 
the transmission of power. Such a drive involves a pro 
peller on an axis spaced from and parallel to the engine 
axis, with a drive shaft extended at a normal angle be 
tween the two said axes. Customarily, there is a closed 
gear chamber at each end, upper and lower, of the drive 
shaft and each containing lubricant for the gearing in 
volved at that location. However, with the present inven 
tion these two chambers are open one into the other for 
the recirculation of lubricant therethrough, there being 
pressure lubricating means to draw lubricant from the 
lowermost chamber and to deliver the lubricant effectively 
into the uppermost chamber. 

In view of the foregoing problem and objects I have 
provided a combined propulsion unit X for use on or in 
connection with a boat or vessel Y to be powered by a 
power plant Z. The boat Y may vary widely and involves 
a hull 10 with a ?at vertically disposed transom 13, it 
being understood that the back or stem of the boat, as 
formed by the transom 13, may be varied as particular 
circumstances require. The power plant Z may be any 
suitable prime mover adapted to apply torque to a shaft 
for rotating the same, and, for example, it may be an 
internal combustion engine carried in the hull 10 on a 
horizontally disposed axis, centrally of the hull, and con 
nected directly to the combined propulsion unit X by a 
shaft 15, though universal joints 16 provided at the oppo 
site ends of the shaft 15 to connect it to the power plant 
Z and to the unit X. 
The combined propulsion unit X involves, generally, 

a frame A, an arm B, means C pivotally joining the arm 
B to the frame A, an input or drive shaft D and a pair 
of drive gears B, an output or driven shaft F and a pair 
of driven gears G, an intermediate shaft H, and a pro 
peller assembly P, all as hereinafter described. The frame 
A is adapted to be attached to the hull of the boat in 
fixed relationship thereto while the arm B is mounted by 
the means C to swing on a horizontal axis extending trans 
verse or abeam of the hull 10. The drive shaft D is car 
ried by the frame A on a longitudinally disposed or fore 
and-aft axis while the driven shaft F is carried by the 
arm B on an articulated axis. The intermediate shaft H 
operates between the shafts D and F and is carried by the 
means C through the frame A on said horizontal trans 
verse axis of said means. The pairs of gears E and G oper 
ate on the shafts D, F and H, as hereinafter described. 
The frame A provided for attachment to the hull 10, 

preferably at the transom 13, and for supporting the 
other elements of the structure is a rigid part, preferably 
a casting or the like, that journals the drive shaft D and 
houses the drive gears E. When the transom 13 is verti 
cally disposed, as in the case illustrated, the frame A in 
volves a vertically disposed mounting plate 20 and a 
housing 25 carried by the plate. That is, the frame A is 
sectional, the plate 20 and housing 25 thereof being ad 
justably related to each other. The plate 20 rotatably sup 
ports the drive shaft D on its longitudinally disposed axis, 
shown, and has therefore a forwardly projecting extension 
21 carrying spaced anti-friction bearings 23. The plate 20 
is secured to the transom 13 as by a series of circumfer 
entially spaced bolt type fasteners 24 and the housing 25 
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4 
is secured to the plate 20 as by a series of circumferen 
tially spaced bolt type fasteners 26. The plate and hous 
ing are of substantial diameter, there being cooperatively 
related centering elements formed concentric with the axis 
of the bearings 23. 
The housing 25 rotatably supports the intermediate 

shaft H and supports the arm B, all through the means C, 
later described. As shown, the housing 25 involves a cen 
tral body 30 and a rearwardly projecting support 35. The 
body 30 has a bore 28 entering therein to form a chamber 
31, said chamber being a closed chamber. The support 35 
is at a right angle to the body 30 (as shown), and a bore 
36 enters therein to form a chamber 37. In ‘accordance 
with the invention, the support 35 is laterally offset from 
the longitudinal axis of the plate 20 and its bore 36 enters 
the outer side of the support, the inner side of the support 
35 being closed by a wall 40 so that the chamber 37 is a 
closed chamber. In accordance with the invention, the wall 
40 has a bore 41 extending therethrough on the transverse 
axis of the means C, later described, and to the end that the 
chamber 37 opens toward the central portion of the struc 
ture rearward of the housing 25. 
The means C for pivotally joining the arm B to the 

frame A is carried by the frame A and rotatably or piv 
otally supports the arm B to swing in a plane coincidental 
with the longitudinally extending axis or the bearings 23 
and drive shaft D. As best illustrated in FIG. 4 of the 
drawings, the means C involves a supporting spindle 45 
that extends horizontally and transverse of the structure on 
an axis intersecting the axis of the plate 20 at a right 
angle. The spindle 45 may be supported or held at either 
one or at both ends and is preferably supported at both 
ends, as shown. However, the particular mounting means 
C shown cantilevers the spindle 45 from one end by a 
cover 46 and there is also a bearing supporting bracket 47 
at the other end. The cover 46 is a disc-shaped element 
centered in the bore 36, and the spindle 45 is an elongate 
part threadedly engaged in and shouldered against the 
inside of the cover 46. Further, the spindle carries spaced 
anti-friction bearings 49 and 49' to carry the intermediate 
shaft H, as later described. 
The arm B is provided to carry the propeller assembly 

P and is an elongate element rotatably supported on the 
spindle 45. The arm B has an inner housing portion 50 
at the central portion of the structure and it has a remov 
able propeller assembly adaptor 55 projecting radially 
of the axis of the means C and spindle 45. The arm B 
rotatably supports the driven shaft F on a bearing 56 or an 
axis normal to the axis of the spindle 45, and coincidental 
with the axis of the bearings 23 when the arm B is 
horizontally disposed, to the end that the arm swings in a 
vertically disposed plane extending through the axis of the 
bearings 23. The housing portion 50 of the arm B has a 
bore 51 rotatably engaged with the spindle 45 and has a 
counterbore 52 entering one side thereof to form a closed 
chamber 53. An O-ring type seal, or the like, is engaged 
within the bore 51 in order to engage the spindle 45 
and close the chamber 53. As shown, the housing portion 
50 is turned to slideably enter the bore 41 and has sealing 
engagement with an O-ring type seal as it rotates therein to 
close the chambers. 
The uppermost angle drive of the propulsion unit is 

characterized by the relationship of the chambers 31, 37 
and 53 and by the relationship of shafts D, F and H, as 
hereinabove described, and is further characterized by the 
particular relationship of the two pairs of gears E and G. 
As best illustrated in FIG. 4 of the drawings, the cham 
bers 31 and 37 combine to establish an L-shaped portion 
of a compartment, while the chamber 53 is in open com 
munication with chamber 37 and extends parallel with the 
chamber 31. The drive gears E operate in the compartment 
established by the chambers 31 and 37, while the driven 
gears G operate in the portion of the compartment estab 
lished by the chamber 53. Thus, it will be readily apparent 
that the pairs of gears E and G are enclosed. 
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The pair of drive gears E is provided to transmit torque 
to the intermediate shaft H. The two gears 61 and 62. that 
are involved are right angle gears, or bevel or mitre gears, 
the gear 61 being carried in the chamber 31 by the shaft 
D to rotate on the bearing 23, the gear 62 being carried 
in the chamber 37 by the shaft H to rotate on the bearings 
49 and 49’. 
The pair of driven gears G are provided to receive 

torque from the intermediate shaft H and to deliver said 
torque to the driven shaft F. The two gears 63 and 64 that 
are involved are right angle gears, or bevel or mitre gears, 
the gear 63 being carried in the chamber 53 by the shaft F 
to rotate on the bearings 56 and 57. ‘ 

In order to adjust the gears 61 through 64 it is a simple 
matter ‘to employ suitable shims so that proper positioning 
of the gears is obtained on their two :angularly related axes. 
With the shims that I have shown the pairs of gears E 
and G can be adjustably related separately of each other 
and to the end that said gear sets are properly matched 
and meshed for most ei?cient operation. 

In carrying out the invention the propeller assembly P 
is rotatable so that it can be turned in a manner to steer 
and direct the forward motion of the boat. As clearly 
shown, there is a rigid and depending element 70 provided 
to carry the propeller assembly P so that it is steerable, 
the element 70 being extended from the adaptor 55 of arm 
B so as to present a smooth cylindrical bearing surface. 
The element 70 is disposed on a central axis and positions 
a bearing 56 that journals the upper end portion of a driv~ 
ing shaft 76 disposed concentric with the said axis to 
project substantially below the terminal bottom end 71 
of said element. Therefore, the element 70 has a central 
bore 72 extending therethrough for the passage of the 
shaft 76 and it has an external oil groove 77 for lubrica 
tion of the element 70 within the bearing sleeve of the 
propeller assembly P, to be described. There are two fea 
tures of the present invention which characterize the ele 
ment 70, ?rstly the lubricant connecting channel 78 in the 
form of an annulus at the lower end portion of the ele 
ment, and secondly the securement channel 79 at the 
upper end portion of the element. The lubricant collect 
ing channel 78 is cut into the cylindrical exterior of the 
element 70 so as to open radially outward and is bordered 
by a pair of O-ring seals 80. The securement channel 79 
is also cut into the exterior of the element 70 so as to 
present an upwardly faced shoulder, as shown. 
A third and characteristic feature of the element 70, 

which is the primary part of hte adaptor 55, is the face 
or mounting ?ange 81 and its closely related circle of ‘bolt 
fasteners 82, that establishes the primary point of join'der 
between the upper and lower units of the structure. It will 
be apparent how the bearing 56 is seated and retained in 
the upper end of the element 70, with the gear 64 fastened 
to the driving shaft 76 and supported by the bearing 56. 
Therefore, shims are readily installed between the hous 
ing portion 50 and the mounting ?ange 81 in order to set 
the working clearance between the mitre or bevel gears 
63—64. The close relationship of the fasteners 82 to the 
exterior of the adaptor 55 is best illustrated in FIG. 2. 

In accordance with this invention I have provided the 
self-contained steerable propeller assembly P which in~ 
cludes a pressure lubrication means L in addition to the 
shifting means R. The propeller assembly P can vary in 
design and involves, generally, a body casing 85, a carrier 
86, and a propeller journal 87. The body casing 85 is a 
rudder-shaped housing of hollow form, open at the top 
and also at the rear thereof. The top opening 818 is a 
narrow horizontal opening and of substantial length, 
while the rear opening '89 is a narrow vertical oval-shaped 
opening disposed on a transverse plane closely to the 
axis of shaft 76. The said opening ~88 is adapted to en 
gage and be closed by the carrier 86 to which it is secured 
by fasteners as shown, and the opening 89 is adapted to 
engage and be closed by the propeller journal 87 to which 
it is secured by fasteners as shown. The nature of the 
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6 
propeller assembly P requires that the carrier 86 be re 
leased from the body ‘85 before release of the propeller 
journal 87, as it is necessary to ?rst withdraw the shaft 76 
from body 85, as will become apparent. Thus it is per 
missable to remove the body 85 and propeller journal 
‘87 without removal of the adaptor 5.5 and its appurte 
nances, as circumstances require. 
The propeller journal 87 joins with the body casing 

85 at the shaft 76 where the greatest cross-section is re~ 
quired by the drive gears 90 and 91. In carrying out the 
invention, the gears 90 and 91 are journaled in forward 
ly disposed extensions of the propeller journal 87, ex 
tensions in the form of spaced ears, and on the axis con 
centric ‘with the driving shaft 76. As a result, the lower 
end portion of the shaft 76 extends through the gears 90 
and 91 to be centered therein by pilot bearings carried in 
said gears respectively. Intermediate the gears 90 and 91 
there is a shift-able dog clutch 92 splined to move along 
the shaft 76 and adapted to alternately engage the gears 
90 and 91. The gears 90 and 91 are bevel gears that are 
continuously engaged with a right angle related drive 
gear 93 on the foremost end of a propeller shaft 94. The 
shaft 94 is rotatable in bearings 95 housed within the 
journal 87, there being a seal from which the propeller 
shaft 94 projects rearwardly to driveably carry a pro 
peller 96. 
The forwardly disposed ear-like extensions which jour 

nal the gears 90 and 91 are also provided to guide a shift 
ing rod 105 that carries a fork 106 :to move the dog 
clutch 92. To this end the said extensions are split and 
have pillow blocks that retain the bearings that carry the 
gears 90 and 91 and that also capture the shifting rod 105 
to slide on an axis parallel to the shaft 76. In accordance 
with the invention the journal 87 with its shaft 94 and 
gears 90 and 91 form a unit of assembly complete with 
the shifting mechanism which involves the rod 105 and 
fork 106 engaged with the dog clutch 92. This propeller 
journal assembly is removable from the body casing 85 
when the shaft 76 is withdrawn therefrom. Therefore, 
the said body casing 85 is removable from the carrier 86, 
and the shifting rod 105 is adapted to be coupled and/or 
uncoupled from a control rod 107 that extends through 
the body 85 and projects from the carrier 86. As shown, 
there is a lateral extension or tongue on the upper end 
of rod 105 and into which the lower end of the control 
rod 107 is threadable. The control rod 107 is recipro 
cable in the body 85 to be controlled remotely by means 
of a usual push-pull cable or like control (not shown). 
The propeller journal 87 is somewhat smaller in cross 

sectional con?guration than the casing 85 to which it 
is matched, and it ?ts into a shallow recess in the cas 
ing 85. A seal encompasses the journal 87 to engage with 
the casing 85 at said recess, to present a liquid tight joinder. 
The fastening of parts 87.and 85 is effected by angle clips 
97 that involve a sti?ly sprung leg stopped by an abutment 
on the part 85 and a leg normal to the ?rst leg and 
which can be driven into place and thereby move the 
?rst leg as a lever, whereupon a small fastener holds the 
second leg of the clip in place against the part ‘87. With 
the parts assembled as described a fairing 98 is fastened 
in place to extend rearwardly from the body casing 85 
to the propeller 96. This fairing 98 is advantageously 
formed of solid zinc or the like, for the control of electro 
lytical action which would otherwise act adversely upon 
the drive. The fairing 98 is secured in place by a ring nut 
99 threaded onto the journal 87. 
The carrier 86 is cooperatively related to both the 

uppermost right angle articulated drive gearing and the 
lowermost right angle and steerable propeller assembly 
and reversible drive gearing. The carrier 86 is an essen~ 
tial part of the said lowermost assembly P and affords 
the steerable connection to the adaptor 55, affords the 
accommodation of essential parts of the lubrication means 
L, and affords the effective installation of a securement 
means S, all to be hereinafter described. The carrier 86 
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overlies the body casing 85, being fastened thereto to 
close the opening 89, and it is characterized by its ver 
tically disposed tubular extension 100 that is adapted 
to slideably and rotatably receive the cylindrical ele 
ment 70 with the driving shaft 76 projecting downwardly 
to enter through the bearings 90‘ and 91. In practice, the 
interior of the extension 1100 has a bearing liner that 
rotatably engages the cylindrical exterior of the element 
70 and which is lubricated by means of the groove 77. 
The lower portion of the extension 100 is bored to 

rotatably engage with the seals 80 that embrace the lubri— 
cant channel 78, and there is a passage 102 that extends 
from the channel 78 and through the element 70 to open 
into the L-shaped compartment and parallel extension 
thereof established by the chambers 31, 37 and 53. In 
practice, the chamber 31 is remote from the upper dis 
charge end of the passage 102, in which case a hose 103 
extends directly from the passage 102 to the chamber 31. 
As shown, there is an elbow ?tting entering into chamber 
31 at the side thereof, and there is a swivel elbow ?tting 
or the like on the ?ange of adaptor 55, with the hose ex 
tending ?exibly therebetween to discharge toward the 
upper gearing. The lubricant that discharges from the pas 
sage 102 rises in the chambers 31, 37 and 53, and drains 
therefrom through the bearing 56 and through ports 104 
to ?ow downwardly along the shaft 76 toward the closed 
body casing 85 which provides a collecting sump. The 
lubricant can be ?lled to the “oil ?ll” hole shown in 

FIG. 1. 
The carrier 86 is related to the driving shaft 76 to be 

carried by the bearing ‘56 above described and the de 
pending shaft 76 that supportably carries a lower inter 
mediate shaft bearing 57. The bearing 57 is seated up 
wardly into the carrier 86 and is held in position by an 
upwardly faced shoulder on said shaft, thereby having 
supporting engagement with the lower propeller assembly 
P. The recirculation of lubricant downwardly through the 
carrier bore passes over or through the bearing 57, there 
being ports 104’ to accommodate said lubricant flow. The 
bearing 57 serves to steady the shaft 76 and to center the 
shaft for its operation through the pressure lubricating 
pump to be described. 
The carrier 86 as it is related to the lubrication means 

L involves a recess 110 into which a “Geroter” pump 111 
is installed over the shaft 76. As is illustrated, the pump 
111 comprises a body or case 112 of circular formation 
and which is installed eccentrically in relation to the 
shaft 76. The pump 111 involves two revolving elements 
of gear formation, an internal form element 113 that 
revolves concentrically within the case 112, and an ex 
ternal form element 114 that revolves concentrically with 
the shaft 76. There is splined engagement between the 
shaft 76 and the centered element 114. Thus, the element 
114 is driven by the shaft 76 and has one less tooth form 
than the element 113, there being oppositely positioned 
inlet and outlet ports in the case 112, as shown, to re 
ceive lubricant through a suction tube and strainer 115 
disposed in the sump of the propeller assembly, and to 
deliver lubricant to a pressure by-pass valve 116. The 
discharge of pump 111 which is not by-passed, then passes 
through communicating passages 117 and to the lubricant 
collecting channel 78 for pressure lubrication of the gear 
mg. 
The carrier 86 as it is related to the securement means 

S involves a portion thereof which is devoted to the visi 
ble accommodation of removable support pins 120. As is 
shown throughout the drawings, the support pins 120 are 
dog-pointed fasteners that threadedly engage through the 
side wall of the carrier 86 to enter the securement chan 
nel 79 that presents the upwardly faced shoulder on the 
adaptor 55. The dog points of the pins 120‘ are normally 
free and clear of the channel walls, and only upon failure 
of the shaft 76, or separation thereof, do the pins 120 
function and then as a positive lock against separation of 
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the lower propeller assembly P from the upper drive 
unit. 
From the foregoing description it will be clear that 

there is the combination of an upper articulatable angle 
drive and a lower reversible angle drive propeller assem 
bly. These upper and lower assemblies are cooperatively 
joined by means of the adaptor 55 related to the upper 
drive assembly and by means of the carrier 86 related 
to the lower drive assembly. It is the adaptor 55 which 
provides the cylindrical bearing upon which the lower 
propeller assembly P revolves for steerability, and it is 
the adaptor 55 which can be removed from its normal 
operating position on the housing portion 50 in the event 
that the entire lower propeller assembly P is to be re 
moved. It is the carrier 86 which provides for disassem 
bly of the journal 87 from the body 85 without removal 
of the entire propeller assembly, by permitting separation 
of the body 85 from the depending shaft 76 in order to 
permit withdrawal of the journal 87 rearwardly from 
its recess in the body 85. Further, the carrier 86 provides 
for accommodation of a direct driven pump 111 with 
all its required features for intake and delivery of lubri 
cant. The delivery of lubricant is pressure controlled to 
the uppermost extremity of the gearing, the uppermost 
gears being supplied with lubricant that is cooled within 
the sump con?guration of the body 85, and all to the end 
that heat is effectively transferred away from the upper 
most gearing of the drive. 

Having described only a typical preferred form and 
application of my invention, I do not wish to be limited 
or restricted to the speci?c details herein set forth, but 
wish to reserve to myself any modi?cations that may 
appear to those skilled in the art. 

I claim: 
1. ‘Combined angle drives for outboard boat propul 

sion and including: 
(a) a frame for attachment to the boat and comprising 

a housing portion rotatab'ly carrying a bevel gear on 
a substantially horizontal axis, and means to rotat 
ably drive said bevel gear; 

(b) an adaptor releasably fastened to the frame and 
having a cylindrical extension projecting from the 
frame on an axis angularly related to the axis of said 
bevel gear, there being a lubricant collecting chan 
nel in the exterior of the extension; 

(c) a driving shaft extending through the adaptor on 
said axis thereof, carrying a bevel gear drivably en 
gaged with said ?rst mentioned bevel gear, and pro 
‘jecting from the cylindrical extension thereof; 

(d) a propeller assembly for steerable securement .to 
the frame and adaptor and comprising a body to re 
ceive the projecting driving shaft and a journal ro 
tatably carrying a propeller shaft and angle drive 
gears, at least one of said gears being driveably en 
gaged by said projecting driving shaft; 

(e) a carrier disposed between the ?rst mentioned 
housing and last mentioned body and comprising a 
cylinder slideably engaged over the cylindrical ex 
tension of the adaptor and releasably fastened to 
said body and carrying the said propeller assembly 
from the projecting driving shaft; 

(f)_ and lubricating means comprising a pump ?xed 
1n the carrier and having a driven element passing 
the projecting driving shaft and engaged to be 
driven thereby, a suction line into the propeller as 
sembly body, and -a passage extending through the 
carrier and opening within the cylinder thereof in 
ahgnment with the lubricant collecting channel in 
the adaptor, and a passage in the adaptor extending 
toward and connected into the housing portion car 
rying the ‘?rst mentioned bevel gear. 

' 2. Combined angle drives for outboard boat propul 
sion and including: 

'(a) a frame for attachment to the boat and compris 
ing an articulated housing portion rotatably carry 
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ing a bevel gear on a transverse horizontal axis, and 
a housing portion with means to rotatably drive said 
bevel gear; 

(b) an adaptor releasably fastened to the frame and 
having a cylindrical extension projecting from the 
frame on an axis angularly related to the axis of 
said bevel gear, there being a lubricant collecting 
channel in the exterior of the extension; 

(c) a driving shaft extending through the adaptor on 
said axis thereof, carrying a bevel gear driveably en 
gaged with said ?rst mentioned bevel gear, and pro 
jecting from the adaptor; 

(d) a propeller assembly for steerable securement to 
the frame and adaptor and comprising a body to re 
ceive the projecting driving shaft and a journal ro 
tatably carrying a propeller shaft and angle drive 
gears, at least one of said gears being driveably en 
gaged by said projecting driving shaft; 

(e) a carrier disposed between the adapter and said 
body and releasably fastened to said body and carry 
ing the said propeller assembly suspended on the 
projecting driving shaft; 

(f) and lubricating means comprising a pump ?xed in 
the carrier and having a driven element passing the 
projecting driving shaft and engaged to be driven 
thereby, a suction line into the propeller assembly 
body, and a passage extending through the carrier 
and opening within the cylinder thereof in align 
ment with the lubricant collecting channel in the 
adaptor, and a passage in the adaptor extending to 
a ?exible hose connected from the adaptor to the 
second mentioned housing port-ion of the frame and 
lubricating the ?rst ‘mentioned bevel gear and means 
to drive the same. 

3. Drive combination for outboard boat propulsion ° 
and including: 

,( a) a frame for attachment to the boat and comprising 
a housing portion disposed on a substantially vertical 
drive axis; 

(b) an adaptor releasably fastened to the ‘frame and 
projecting from the frame on an axis concentric with 
the ?rst mentioned axis; 

(0) a driving shaft extending through the adaptor on 
Said axis thereof, and driveably engaged with drive 
means in the housing portion of the frame, and pro 
jecting from the adaptor; 

(d) a propeller assembly and for securement to the 
frame and adaptor and comprising, a body to receive 
the projecting drive shaft, and a journal means rotat 
ably carrying both a propeller shaft and a pair of 
angularly related drive gears and said journal means 
being releasable from the body along said propeller 
shaft axis, at least one of said drive gears being 
engaged by said projecting driving shaft, and means 
carried by the said journal means to shift the 
angularly related drive gears; 

(e) and a carrier disposed between the adaptor and 
said body of the propeller assembly and releasably 
fastened to said body for withdrawal of the drive 
ably engaged gear thereof from the projecting driv 
ing shaft and for withdrawal of the gear shift means 
from a control therefor, in order to permit release 
of the journal means from said body. 

4. Drive combination for outboard boat propulsion 
and including: 

(a) a frame for attachment to the boat and comprising 
a housing portion disposed on a substantially vertical 
drive axis; 

(b) an adaptor releasably fastened to the frame and 
having a cylindrical extension projecting from the 
frame and carrying a support bearing on an axis 
concentric with the ?rst mentioned axis; 
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(c) a driving shaft extending through the adaptor on 

said axis thereof, supported by said bearing and 
driveably engaged with drive means in the housing 
portion of the frame and projecting from the cyl 
inder extension thereof; 

(d) a propeller assembly for securement to the ‘frame 
and adaptor and comprising, a body to receive the 
projecting driving shaft, and a journal means rotata 
bly carrying both a propeller shaft and a pair of 
angularly related drive gears and said journal means 
being releasable from the body along said propeller 
shaft axis, at least one of said drive gears being en 
gaged by said projecting driving shaft, and means 
carried by the said journal means to shift the 
angularly related drive gears; 

(e) and a carrier disposed between the adaptor and 
said body of the propeller assembly and carrying a 
bearing normally supporting the said propeller as 
sembly and comprising a cylinder slidably engaged 
over the cylindrical extension of the adaptor and 
releasably fastened to said body for withdrawal of 
the drive gears from the projecting driving shaft 
and for withdrawal of the gear shift means from a 
control therefor, in order to permit release of the 
journal means from said body. 

5. Drive combination for outboard boat propulsion 
and including: 

(a) a frame for attachment to the boat and comprising 
a housing portion disposed on a substantially vertical 
drive axis; 

(b) an adaptor releasably fastened to the frame and 
having a cylindrical extension projecting from the 
frame and carrying a support bearing on an axis con 
centric with the ?rst mentioned axis; 

(c) a driving shaft extending through the adaptor on 
said axis thereof, supported by said bearing and 
driveably engaged with drive means in the housing 
portion of the frame, and projecting from the cy 
linder extension therof; 

(d) a propeller assembly ‘for steerable securement to 
the frame and adaptor and comprising, a body to re 
ceive the projecting driving shaft, and a journal 
means rotatably carrying both a propeller shaft and 
a pair of angularly related drive gears and said 
journal means being releasable from the body along 
said propeller shaft axis, at least one of said drive 
gears being engaged by insertion therein of said 
projecting driving shaft, and means carried by the 
journal to shift the angularly related drive gears; 

(e) and a carrier disposed between the adaptor and 
said body of the propeller assembly and carrying a 
bearing normally supporting the said propeller as 
sembly from the projecting driving shaft and com 
prising a cylinder slidably engaged over the cy-' 
lindrical extension of the adaptor and releasably 
fastened to said body for withdrawal of the drive 
gears from the projecting driving shaft and for with 
drawal of the gear shift means from a control there 
for, in order to permit release of the journal means 
from said body. 
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