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UNITED STATES PATENT OFFICE 

“OUTBOARD MOTOR. WTH ADJUSTABLE 
... PTCHPROPELLER 

...Allen M. Rossman, Wilmette, III. 
*Application June 20, 1949, Serial No. 100,235 

(C. 115-17) 10. Claims. 
... 1 

This invention relates to adjustable pitch pro 
::pellers and more particularly, to Such propellers 

... as may be adjustedt an amount Sufficient to effect 
a complete reversal of the direction of drive by 

, the propeller...In its more, Specific. aspectS. the 
... present invention is: concerned with propellers 
for boats, wherein the Speed is varied by chang 

:...ing...the propeller...pitch. The invention is par 
...ticularly applicable to propellers driven by...out 

a board motorS. 
It is one of: the objects of the present, inven 

...tion to provide an improved means for mounting 
an adjustable pitch propeller in a hub. In the 
preferred embodiment of the present. invention 
the propeller. blade is adjustable about an: axis 
that, extends radially. Of the axis... about." Which 

1...the-blade rotates when in operation. Each blade 
... is adjusted, angularly by means of an internal 

gear... that is part of the propeller: blade, and a 
pinion, one end of which is in mesh with the in 
ternal gear. and the opposite. end of Which is in 

..., mesh, with a rack that...extends: axially of the 
propeller hub. . The pinion that connects, the 
rack with the propeller. blade is ; offset from a 
radial position in the hub. This offset facilitates 

... the location of the propeller, blades With their 
axeS. of adjustment extending. radially: with a 
resulting in provement in the efficiency. Of the 
propeller blades. 

It is a further, object of the present invention 
to provide improved means for holding the pitch 
adjusting pinion in the propeller hub. In accord 
ance. With the principles of the present inven 
tion the pinion is located in a 'cylindrical bore 
in the hub, which bore is of a diameter: only 
Sufficiently greater than ; the diameter of the 
pinion to allow a minimum of clearance between 
then. The cylindrica, Wall Of the bore acts as a 
bearing for the pinion thus eliminating the need 
of a central bearing, for the pinion. 

It is a further object of the present invention 
to provides an outboard motor. With an improved 
gearing mechanism for transmitting the propel 
tler pitch adjusting rinotion...In an Outboard no 
to of the type. With Which the present invention 
is primarily concerned there is: provided a ver 

...tical drive: Shaft. Which terminates is an under 
Water unit...that, includes a... gear; housing: from 
which extends the propeller. Shaft that is driven 
by the Vetical drive shaft. The gear, housing 
also contains the gearing for adjusting the pitch 

i...of the propeller. It is one of the objects of the 
present invention to proVidea, Suitable gear hous 

;...ing; for. Such purposes, which: gear.housing is sim 
s' ple, in construction; and economical of manufact 

2 
...ture and which lends itself. particularly for use 

a Spart of the underWater unit of an outboard 
... notor for boats. 

O 

5 

Outboard motors are generally mounted in 
| Such a manner as to permit SWinging of the en 
tire unit to bring the underwater portion of the 
unit out of the path of any obstruction that may 

... be encountered by the bottom of the unit. When 
Such a unit is operated to reverse the direction 
of movement of the boat there is a tendency for 

... the underwater unit to Swing upwardly or in a 
direction outwardly of the water. To prevent, 
Suchi. Occurrence during, rearward movement of 
the boat there is provided means for locking the 
motor unit against upwardly Swinging of the 

... underwater part. In dealing with a unit wherein 
... change in the direction of Operation of the boat 

2: 

is effected by changing the pitch of the propeller 
biades it has been proposed to provide a lock for 
locking the unit against Swiveling, which lock is 
brought into action as the pitch adjusting han 

Edle is actuated to change from forward to re 
Verse; notion. There is a serious objection to 
utilizing a single handle for performing the pitch 
adjustment function and also the function of 

E. locking...the unit against tilting. When a boat 
that is driven by an Outboard motor is operating 
at a high Speed and it is desired to reverse the 

30 
propeller blade by adjusting the pitch thereof, it 
is found that as the pitch of the propeller is be 
ing changed a condition. Sometimes is reached 
When the momentum of the boat is carrying it 

3. 5. 

4.E) 

in a forward direction faster than the corre 
Sponding propeller speed even before the pitch 
adjusting handle. has reached its reverse drive 
position, and before the unit has been locked 
against tilting. During that interval of time 
there is a tendency for the whole motor unit to 
SWing about its pivot due to the reaction of the 
Water against the forward moving propeller unit. 
When this occurs then the continued manual 
movement of the pitch control lever to bring the 

50 

propellerblades into reverse driving position may 
not be effective to lock the unit. It is an object 
of the present invention to provide neans for 
overcoming the above difficulty. This, in the 
preferred embodiment of the invention, is effected 
by providing two separate handles, one for ad 
justing the pitch and the other for lockiing. the 
unit against tilting. The two handles are solar 
ranged that in the normal operation of the unit, 
both may be gripped simultaneously in one hand 
and moved together. However, When desired the 
lock-actuating handle may be actuated indie 
pendently of the pitch adjusting handle. , When 
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changing from a forward to a reverse direction 
of operation of the boat it is desirable first to 
operate the locking handle to lock the unit 
against Swinging and then to operate the pitch 
adjusting handle to its reverse direction position. 

- The attainment of the above and further og 
jects of the present invention will be apparent 
from the following Specification taken in COIl 
junction with the accorpanying drawingS forin 
ing a part thereof. 
In the dra Wings: 
Figure 1 is an elevational view of an outboard 

notor embodying the present invention; 
Figure lot is a fragilentary sectional view taken 

along the line E-G of Figure ; 
igure 2 is an enlarged ongit dial Sectionai 

view of the gear housing which is the bottom of 
the underwater portion of the inotor of Figure 1: 

Figure 3 is a Sectional View taken along the 
line 3-3 of Figure 2, 
Figure 4 is a Sectional view taken along the line 

g-i of Figure 2: 
Figure 5 is a sectional View taken along the line 

5-5 of Figure 2: 
Figure 6 is a Sectional view taken along the 

line S-3 of Figure 5; 
figure 7 is a View corresponding to Eigure 2 

and illiStrating another ein bodient of the pres 
en, invention; 

Figures 8 and {} are sections corresponding to 3 
iFigure 5 and showing alternate ways of in Ounting 
the propeller blades in the hub 

Figi'e 9 is a Section taken along the line 9-9 
of Figure 3; and 

Figure it is a longitudinal Sectional View show 
iing this invention as applied to an inboard inotor. 

EReference, may now be had note particularly 
O the drawings Wherein like reference linerals 
designate like parts throughout. 

I. Figure theire is ShoWn, at , an outboard 
notor ennoodying the present, invention, said 
in Ot.0i' being ShoWn as Yaounted on a boat in a 
CCEventional ranraer. She Stein of the boat is 
indigated fraginentarily at 2, and at 3 is indi 
cated a backet, for in Ounting an outboard motor, 
that biacket being claipad to the Stein in the 
USual finanner. A rotor Supporting arna 5 is piv. 
oted to the bracket 3 to Swing about a horizontal 
pivot 6. A casing 3 is supported on the arm 5, 
3eing pivoted to Swing a got an axis 8. 
ing 8 constitutes at its upper end a Support for 
an internal COInbustion engine is and gasoline 
tank , and at its lower end a support for an 
inderwater uinit coin prising a spacer 2 and a 
gear case 3. The casing 3 is mounted on the 
airn 5 in a convertional manner, and the engine 
As and gas tank are Secured on the casing in 
the Suai in anner. The entire unit, that is 
In Ounted Cin the airn 5 inay be swung about the 
axis 8 by ii.2ea.I.S of a handle for steering the 
Oat, as is conventional. The casing 8 also con 

Stitutes an underwater exhaust for the engine SE, 
as is usual in the art. The usual drive shaft 
f'On the engine extends through the casing 3 to 
the gear housing 3 for transi initting power to 
drive the propelier, as will be more fully described 
as this Specification proceeds. 

Reference Inlay now be had nore particularly 
to Figl Eire 2 which shows a vertical cross section 
through the gear housing 3. The gear housing 
is comprises a casting having a horizontal cylin 
drical portion 29 that is closed at one end by a 
Curved Wali 2 Which is an integral part of the 
Casting. There is thus formed a cylindrical space 
22 that is Open at One end to receive the pro 
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4. 
pelier hub and the gearing, bearings, etc., for the 
propeller. At its lower end the cylindrical por 
tion 2 has a central fin 25 that, acts as a rudder 
and also serves to protect the propeller fron ar 
ticles in the path of the propeller. At its upper 
end the cylindrical portion 2 has a lengthWise 
extending rib 25 for securing the gear housing 
to the rest of the notor unit, 
On the interior of the cylindrical portion 2, 

at One end thereof, there are formed four in 
wardly projecting, lengthwise extending tracks 
2. that constitute a Support for a can follower 
28 which Will be described more fully as this 
Specification proceeds. It is Sufficient here to 
State that the can follower is novable iOngitudi 
nally in the cylindrical portion 23 when actu 
atted to do. So by a can that is Splined on an 
axially rotatable pitch adjusting rod 39. The 
can follower 28 is non-rotatable aid is provided 
for reciprocating a pitch adjusting shaft 35 that 
is longitudinally slidable in but rotates with a 
propeller hub 36. The propeller into includes a 
streamlined blade-receiving portion from Which 
a hollow shaft, 38 extends into the gear housing. 
The shaft 38 has a bevel gear 3 at the end there 
of Within the housing and is journalled in a thrust 
ball bearing 4 the Outer race of Which is pressed 
into a mounting ring 32 that is slip fitted into 
he housing and Suitably gasketed at its Outer pe 
riphery by a ring gasket, A3 to effect a Watertight 
Seal. A plate 46 assists the thrust bearing 48 in 
preventing longitudinal movement of the shaft 38 
and the gear 39 in the asseliabled unit. The piate 
Ag bears against the ends of the tracks 2i and 
may be held against rotation in any desired man 
ner. A. Water Sealing Spring pressed packing £5 
is provided for effecting a watertight seai between 
the shaft 38 and the inner periphery of the ring 
42. The ring 2 is maintained in place in the 
gear housing by a closure piate that is Suit 
ably bolted to the gear housing as oy two loots 
48. To that effect the closure plate & has a ring 
portion 33 that engages the end of the ring 2. 
The plate 4A also has a bushing 55 that consti 
tutes a, bearing for the shaft, 38. The Shaft, 38 is 
rotated by a bevel gear 55 that is in inesh with 
the gear 39. The bevel gear E5 is keyed to a drive 
Shaft 56 that is Suitably journalled in bai beai 
ingS 5 in the rib 25 of the gear housing 3. At 
its upper end the drive shaft, 3S is driven by the 
internal combustion engine . 
AS previously Stated, the pitch adjusting shaft 

35 rotates with the shaft 38 but is longitusiinally 
nowable therein. A ball type thrust, bearing 8 
Secures the Shaft 35 to the non-rotatable can 
follower 28 in Such a nanner that movement of 
the caim follower to the right or to the left results 
in a corresponding movement of the pitch ad 
justing shaft 35. 
The can follower 28 consists of a solid cylin 

drical block of metal that is siabbed off at the 
top, aS indicated at 65 (Fig. 4), and that has a 
bearing-receiving bore SS formed as one end 
thereof. The outer race of the ball bearing 6 
is Secured Within the bore 66 and the inner race 
is Secured to the pitch adjusting shaft, 35, so 
that movement of the cam follower produces 
corresponding movement of the pitch adjusting 
Shaft. In addition, the cam follower 28 has a 
Vertical slot 68 formed therein which extends 
through the full height of the follower, that slot 
being of Sufficient width to permit the pitch ad 
justing rod 38 to pass therethrough, and of a 
length in a horizontal direction sufficient to per 
Init the follower the requisite freedom of mo 



35 
...tion: without the follower stopping; against the 

i. 

pitch adjusting rod, 30. The cam: follower. 28 
it also has a horizontal slot. 69, therethrough with 
in which is located a 'cam 0: that is keyed to 

it the pitch adjusting rods. 30. The cam. 70-may 
: consist of a circular disk that is mounted on 
the pitch-adjusting rod. 30... eccentrically. The 

... cam turns in the slot 69 and acts upon the walls 
7-7 of the cam follower to move the cam foll 

... lower lengthwise on the tracks 27-27. 
The pitch adjusting shaft 35 has one or more 

longitudinally extending oil grooves 2 in the 
- periphery thereof to permit the exchange flow 
is of oil between the hub 36 and the interior of the 
gear housing as the shaft 35 is moved. At the 
end of the pitch adjusting shaft: 35 opposite the 
thrust bearing 60 the shaft has two gear racks 

* 5", -75. 
The portion of the hub 36 in which the pro 

peller blades are mounted is streamlined. In the 
construction herein shown the hub is constructed 
to receive two propeller blades, indicated at 
80-89. For mounting each propellerblade the 
hub 36 is slabbed "off to provide a flat surface 
8, and is machined to provide a deep annular 
groove 82. The outer wall of the groove 82 is 
Screw threaded, as indicated at 83. "The 'inner 
wall is comparatively. Smooth, as indicated at 84. 
A cylindrical bore 85 is formed in the hub 36 
extending from the flat surface 8 to a depth 
appreciably greater than the depth of the an 
nular groove 82. The bore 85 is eccentric of the 
groove 82. An elongated pinion 86 fits into the 
bore 85. The pinion is rotatable within the 

... bore 85, with the extremities of the teeth slid 
ing against the wall surface 85 of the bore, which 
Surface therefore acts as a journal for the pinion 
86 within the bore. The pinion 86 is in mesh 
with the gear teeth of the rack 5. 

Each propeller blade 80 has a shank 88 in the 
form of a ring that is externally threaded to 
engage the threads 83 in the propeller. hub. A 
ring gasket 89 is provided for sealing against 

between the propeller shaft and the hub. The 
the entrance of water into the hub at the joint 

- Shank. 88 has an internal ring gear. 90 formed 
...therein, the teeth of which are in mesh. With the 
pinion 86 and clear the Smooth. Wall 84 of the 
-deep groove 82. Thus, longitudinal movement of 

... the pitch adjusting shaft 35 turns the pinions. 
86 each of which pinions turns the correspond 
ing propeller, blade 80. 

... The gear. case 3 is secured to...the casing 8 in 
any desired manner, as by bolts. 92-93. 

- The pitch adjusting rod 30 extends upwardly, 
from the gear housing 3, through the spacer 
2, and terminates, at its upper, end in two han 
dles 95-96. The handle 95 is keyed to the pitch 
adjusting rod 30 and is rotatable through an 
angle of approximately 180° to effect the corre 
Sponding turning of the pitch adjusting rod 30. 

. The handle, 96 has a collar 97 as a part thereof, 
... which collar is freely rotatable on the pitch ad 
... justing rod 30... The collar 97 has a locking lug 
: 98. integral, therewith and - extending. radially 
therefrom. As the handle 96 is turned, the lug 
.98 comes, into a position where it enters a slot 
in an arcuate flange 99... that extends downward 

is ly from the top of the mounting bracket 3 and 
... is integral: therewith. When the lug 98 is out 

side of the slot the entire motor unit is free to 
: turn about the pivot 6 as a center. This turn 
irig is necessary to permit the underWater unit 
to Swing clear of any obstructions that may be 

... engaged by the rudder fin 24. ... When the han 

3, 2,681,632 

... dile 96 is turned to bring the lug 98 into the slot 
: in the flange- 99 the lug prevents swinging of 

... the unit f about the pivot 6. This is necessary 
When the motor is driving the boatia reverse or 

- When the boat is coasting-and-moving at a speed 
a greater ... than the Speed at which it. Would be 
driven by the corresponding rotation. 

10 

The-handles 95 and 96 are arranged so that, 
they can both be gripped in one hand simulta 
-neously and both turned together. Turning of 
the handle 95 effects.pitch adjustment. When 
the handle. 95 is in any position such that the 
pitch of the propeller's tends to drive-the-boat 
forward, the corresponding position of the han 
"dle 38 is such that the lug 98 is free of its lock 
ing slot. When the handle 95 is in a position 

" Such that the propeller tends to drive the boat 
backwards the corresponding - position of the 
handle 96 is such that the lug 98 is in locking 
engagement in its slot. So that the motor unit 
is locked against Swinging about the pivot in 
a direction counter-clockwise as seen in Fig 
re. 

- While the boat is being manipulated, either 
during "forward movement of the boat, or back 
sing movement of the boat, or in changing from 
backing to forward movement, the two handles 
95 and 96 are operated together. 

"desired to change quickly from forward move 
ment to rearward movement it is desirable that 

When it is 

the locking handle. 96 be operated in advance 
of the handle 95 to lock the notor unit against 
tilting before the pitch of the propeller has been 

y 
s 

- adjusted to the reverse driving position. 

50 

changed to “reverse drive.' This is due to the 
fact that at times, as the propeller pitch is be 
ing changed from forward to reverse movement, 
the reaction of the water on the propeller due 
to the momentum of the boat may tend to swing 
the unit about the pivot 6 in a direction counter 
clockwise as seen in Figure 1. This action may 
take place even before the propeller has been 

To 
avoid that action the handle 96 may be operated 
in advance of the handle 95 to lock the unit 
against Swinging about the pivot 6. 
The thrust of the water on the propeller blades 

inay Create a force tending to turn the blades 
Within the hub. This turning action is trans 
Initted through the pinions. 86 to the rack 5 so 
that there is an axial thrust on the rotating shaft 
35. This thrust is transmitted through the 
thrust bearing 60 to the cam follower, which in 
turn transmits it to the cam 70. As an aid in re 
sisting this thrust the bottom of the pitch ad 

5 5 

60 

justing rod 38 is journalled in a groove (5 at 
the bottorn of the gear casing. The thrust of the 
can follower 28 against the calm, is a thrust 
between two members that are stationary with 
l'espect to one another most of the time, since the 
rotating thrust is taken by the thrust bearing 
88. , the movement between the cana 9, and the 
Cain, follower 28 takes place only when the can 

is turned to adjust the pitch of the propeller. 
In Order to remove the gearing, etc., from 

Within the housing 28 it is merely necessary to 
Slide the rod 33 upwardly out of the came and 
above the follower 68, then, upon unbolting the 

I bolts i8, the entire mechanism within the space 
22 may be reasily withdrawn through the open 

70 end of the housing. 
a The entire gear housing 3 may be filled with 
a lubricating grease or oil, which grease or oil 
extends also into the hub. 36 and fills the spaces 

it between the pinions 86; and the bore 85. The 
75 pitch adjusting shaft, 35 has a pair of longi 
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tudinal grooves in the periphery thereof to per 
init the flow of oil from One end of the Shaft 
to the other end thereof as the shaft 35 is moved 
further into or out of the propeller hub. 

Reference may now be had more particularly 
to Figure 7 wherein there is shown a modifica 
tion of the embodiment of the invention previ 
ously described. Insofar as the structure of Fig 
ure 7 is the same as Figure 6, identical reference 
numerals have been used. One of the differences 
between the structure of Figure 7 and that of the 
embodiment previously described lies in the fact 
that instead of the ball bearing type of thrust 
bearing S at the end of the pitch adjusting Shaft 
35 there is here substituted an "Oilite' metal 
pearing 25 between the rotatable pitch adjust 
ing shaft 35 and the reciprocating but non-ro 
tatable carriage structure 28 that corresponds 
to the cam follower 28. The "Oilite' bearing 
consists of very Small metal particles preSSed 
tightly together and sintered to form a porous 
maSS, which mass is then impregnated With oil. 
The carrier 28, here as in the embodiment pre 
viously described, slides lengthWise in the gear 
housing 3’. This sliding movement is obtained 
by neans of a rack 29 formed in the carriage, 
the rack having gear teeth in mesh with teeth 
32 on the pitch adjusting rod 38'. The bevel 

gear 39 on the propeller shaft 38' is driven by the 
bevel gear 55 on the end of the engine driven 
shaft 56 as in the embodiment previously de 
scribed, and thus drives the propeller shaft, in 
this instance the shaft 38' that corresponds to 
the shaft 38 of Figure 2 is journalled in a, bearing 
5 ' that is located in a ring 32' that is boited to 
and constitutes a closure for the gear housing. 
A ring gasket 32 provides a Water-tight Seal be 
tween the closure plate 3' and the opening of 
the gear housing. A suitable Water Sealing 
gasket 33 seals against leakage of Water into 
the gear housing around the periphery of the ro 
tatable propeller shaft. 

Reference may now be had to Figure 8 Which 
is a view corresponding to Figure 5 and ShoWS 
a modified hub structure. In this instance the 
hub structure, indicated at 36', has integral there 
With two opposite circular bosses it that are ex 
ternally Screw threaded, the threads terminating 
at an annular shoulder 4 that Surrounds each 
boss, said shoulder having a peripheral groove 
therein for receiving a circular Sealing gasket 
(43. Each boss is has a cylindrical bore 85 
formed therein for receiving the pinion 36 that is 
in mesh with the teeth on the rack of the pitch 
adjusting shaft 35. The longitudinal axis of each 
bore 35 is parallel to the longitudinal axis of its 
boss and is located eccentrically thereof, as in 
the case of the corresponding bores of the struc 
ture of Figure. 5. Each propeller blade, indi 
cated at 83', terminates at a base $8 a portion 
of the outside of which is of the shape of a part 
of a sphere of the same radius as the radius of 
the sphericai surface of the propeller hub 35'. 
The inside of the base has a bore therein that 
is internally threaded, as indicated at 3i, to 
thread over the boss i. 3. At the end of the bore 
the base is has an internal gear 49 formed 
therein that is in mesh. With the pinion 85. The 

... base. 48 has a counterbore that makes a sliding 
fit on the annular shoulder 3 of the hub 36 
and nakes a sealing fit with the gasket 43. It 
is believed that the operation of the pitch ad 
justing propeller, in the embodiment illustrated 
in Figures 8 and 9, will be apparent from the 
description previously given in connection with 
the first described embodiment of the invention. 

8 
The propeller of the present invention may in 

clude more than two propeller blades if desired. 

3. 

() 

20 

30 

35 

45 

50 

55 

60 

65 

70 

75 

In Figure 10 there has been illustrated a man 
ner of mounting three propeller blades on the 
hub of an outboard motor Constructed in the 
Imanner illustrated in Figures 1 and 2. In this 
instance the propeller hub is indicated at 36d. 
and the rack end of the pitch adjusting shaft 
is indicated at 35d. The pitch adjusting shaft 
35a, has three sets of racks, indicated at 75d, the 
lacks being at 60° to One another. The propeller 
hub 36d. in this instance has three hub-receiving 
slots or annular grooves 82 that are identical 
With the grooves 82 illustrated in Figures 5 and 
6, the three grooves 82 in Figure 10 being cen 
tered on axes 120° apart. The three pinions 86 
are mounted in bores 85, as in the embodiment ill 
lustrated in Figure 5, said bores being eccentric 
of the center of fiat surfaces 8 in the propeller 
hub structure. 
Reference may now be had to Figure 11 that 

ShOWs the present propeller mounting means as 
in Outed. On a hub Of a boat driven by an in 
board motor. The inboard notor and the con 
nections therefron for driving the propeller hub 
may be of any preferred construction. It is 
Sufficient here to state that the underWater driv 
ing part of the unit includes a hub structure 

that is keyed to rotate with and be driven 
by an engine driven, axially rotatable drive shaft 
iii that rotates the hub and with it the pro 
peller blades that are mounted thereon. The 
hub Structure includes a Spherical portion 3 
that has a cylindrical externally threaded shank 

that is, in this instance, secured to the drive 
shaft by a threaded adaptor 5. A longitudi 
inal cylindrical bore i3 is formed in the hub 
centrally thereof for receiving a pitch adjust 
ing shaft is that rotates with the hub but is 
longitudinally slidable therein. The pitch ad 
justing shaft 3 is secured to a non-rotatable 
longitudinally movable shaft 85 by means of a 
thrust bearing structure 8. The thrust bear 
ing structure is an “Oilite' bearing. The bear 
ing ConsistS of two parts screw threaded together 
and receiving between then a cylindrical disk 
head S3 that is centered on and secured to the 
Shaft 9. The two "Oilite' parts are keyed to 
gether by a pin 35. The shaft 80 is secured to 
the bearing by a pin 88. As a result of this 
arrangement the bearing is non-rotatable in the 
hub but is Slidable therein, and the pitch ad 
justing shaft is 9 rotates in the bearing. 
A Section of the hub structure, taken along the 

line d-a, would appeal exactly as Figure 5, or 
as Figures 8 or i0, if those embodiments were 
used. 
Adjustment of the pitch of the propeller blades 

is obtained by producing relative longitudinal 
lilo Venent of the pitch adjusting shaft, 9 with 
respect to the hub i. This may be done in 
either of two ways. In one type of inboard motor 
the hub structure f i is mounted so that it can 
not move longitudinally as it is rotated. In this 
type of Structure pitch adjustment is made by 
Inoving the shaft 8 further into or out of the 
illub. In another type of inboard motor the shaft 
i8 is held against longitudinal movement and 
the rotatable drive shaft with its connected hub 
Structure is mounted for controlled longitudinal 
movement so that as the hub is moved to the 
right or to the left, as seen in Figure 11, there is 
a corresponding rotation of the pinions 8S on the 
gear racks 15. 

In compliance with the requirements of the 
patent Statutes I have here shown and described 
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a few preferred embodiments of my invention. 
It is, however, to be understood that the inven 
tion is not inited to the precise constructions 
here shown, the same being merely illustrative of 
the principles of the invention. What I consider 
new and desire to secure by Letters Patent is: 

1. An outboard motor having an underwater 
unit comprising a gear housing, a propeller 
shaft rotatable in said housing and extending 
therefrom, a reciprocable pitch. adjusting men 
ber extending lengthwise of the shaft and rotat 
able therewith, a slide member in the housing, 
means in the housing engaging and guiding the 
slide member for movement in a direction length 
Wise of the propeller shaft, a thrust bearing for 
the pitch adjusting member, said bearing being 
mounted on the slide member, means for hold 
ing the slide member against rotation, said last 
means including a rotatable pitch adjusting rod 
extending - at substantially right angles to the 
propeller shaft into the housing, and actuating 
in eans connecting the rod with the slide menber 
for actuating the slide member for pitch adjust 
ment of the propeller upon turning of the rod. 

2. An Outboard notor having an underwater 
Unit comprising a gear housing, means mount 
ing the unit for turning about one axis for steer 
ing and about another axis at a substantial angle 
to the first axis for Swinging the unit out of 
the Way of obstruction, a propeller shaft rotat 
able in said housing and extending therefrom, a 
reciprocable pitch adjusting member extending 
lengthwise of the shaft and rotatable therewith, 
a slide member in the housing, means in the 
hOUSing engaging and guiding the slide member 
for movement in a direction lengthwise of the 
propeller shaft, a thrust bearing for the pitch 
adjusting member, said bearing being mounted 
On the slide inember, means for holding the slide 
member against rotation, said last means includ 
ing a rotatable pitch adjusting rod extending at 
Substantially right angles to the propeller shaft 
into the housing, actuating means connecting 
the rod with the slide member for actuating the 
slide member for pitch adjustment of the pro 
peller upon turning of the rod, an actuating 
ihandle Secured to the rod for actuating the same, 
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and means for locking the motor unit against 
turning about said second axis and including a 
Second handle independent of said first handle 
and rotatably mounted on the rod and movable 
independently of the first handle and adjacent 
the first handle in a position to enable both han 
diles to be gripped by one hand for joint opera 
tion. 

3. A propeller type drive unit for boats, said 
unit including an adjustable pitch propeller and 
having means for hingedly mounting the unit 
on a boat in a position for swinging the pro 
peller out of the water, means for adjusting the 
pitch of the propeller from forward to reverse 
drive, Said last means including an actuating 
handle, means for locking the unit against Swing 
ing of the propeller portion thereof out of the 
Water, a second actuating handle, an actuating 
Connection between the locking means and the 
Second handle, said two handles being separately 
Operable and being adjacent one another in posi 
tion to enable both handles to be gripped by one 
hand for joint operation. 

4. In an outboard motor, an underwater unit 
comprising a gear housing having a longitudi 
nal bore, an adjustable pitch propeller assembly 
comprising a rotatable propeller shaft and a 
pitch adjusting shaft concentric of one another 
and longitudinally slidable with respect to one 
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another, Said assembly including longitudinally 
nowable means for actuating the pitch adjust 
ing shaft and means for holding the longitudi 
inally novable means against rotation and in 
cluding also bearing means connecting said lon 
gitudinally nowable means with the pitch adjust 
ing shaft, Said assembly including also a driving 
gear Secured to the propeller shaft and a mount 
ing ring, means for securing the mounting ring 
to the outer one of the two shafts said last 
inamed means including a bearing for the outer 
shaft, said first named means and said driving 
gear being both on one side of said mounting 
ring, adjustable pitch propeller blades mounted 
oin the propeller shaft on the opposite side of 
the in Ounting ring, gearing connecting the blades 
to the pitch adjusting shaft, and means for se 
curing the assembly to the housing with the in 
Serted parts of the assembly within the bore. 

5. An outboard moto having an underwater 
unit conprising a gear housing, a propeller shaft 
rotatable in Said housing and extending there 
fron, a reciprocable pitch adjusting member ex 
felding lengthWise of the shaft, and iotatable 

therewith, a slide member in the housing, means 
in the housing engaging and guiding the slide 
ikheilabel' for movement in a direction lengthwise 
of the propeller Shaft, a thrust, bearing for the 
pitch adjusting member, said bearing being 
InOUInted on the slide member, means for hold 
ing the slide member against rotation, said last 
means including a rotatable pitch adjusting rod 
extending at Substantially right angles to the 
propeller shaft into the slide member, and actu 
atting neans within the slide member connect 
ing the rod. With the slide nember for actuating 
the slide member for pitch adjustment of the 
propeller upon turning of the rod. 

6. An outboard motor having an underwater 
unit coin prising a gear housing, a propeller shaft 
'Otatable in said housing and extending there 
fron, an adjustable pitch propeller driven by 
Said shaft, a pitch adjusting rod extending into 
the housing, an actuating handle, means con 
lecting the handle with the rod for actuating 
the rod upon actuation of the handle, and means 
for locking the motor unit, a second handle mov 
able independently of the first handle means 
SiO2nting the Second handie for movement, over 
Substantially the Sane path of movement as the 
first handle, said inounting means locating the 
Second handle adjacent to the first handle in a 
position to enable both handles to be gripped by 
One hand for joint operation, and an actuating 
Connection between the locking means and the 
Second handle. 

7. A propeller type drive unit for boats, said 
unit including an adjustable pitch propeller and 
ihaving means for hingedly mounting the unit 
On a boat in a position for swinging the pro 
peller out of the water, means for adjusting the 
pitch of the propeller from forward to reverse 
drive, a pivoted actuating handle, an actuating 
Connection between said handle and said last 
Ilained ineans for operating said last, named 
ineans upon operation of the handle, means for 
locking the unit against swinging of the pro 
peller portion thereof out of the water, said sec 
Ond Ineans includnig a second pivoted actuating 
handle, said two handles being separately op 
erable and being pivoted about the same axis and 
being adjacent one another in position to enable 
both handies to be gripped by one hand for joint 
Operation. 

8. A structure such as is defined in claim 3 
Winerein there is provided means including a 
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third actuating handle for turning the unit to 
steer the boat, said two first-mentioned actuat 
ing handles being between the third handle and 
the aforementioned means for mounting the unit 
On a boat. 

9. An outboard motor having an under Water 
unit comprising a gear housing, a propeller shaft 
rotatable in said housing and extending there 
from, a reciprocable pitch adjusting member ex 
tending lengthwise of the shaft and rotatable 
therewith, a non-rotatable slide member in the 
housing, means in the housing engaging and 
guiding the slide member for movement in a di 
rection lengthwise of the propeller shaft, a thrust 
bearing for the pitch adjusting member, Said 
bearing being mounted on the slide member, a 
pitch adjusting rod extending at Substantially 
right angles to the propeller shaft into the hous 
ing, and actuating means connecting the rod 
with the slide member for actuating the slide 
member for pitch adjustment of the propeller 
upon movement of the rod. 

10. An Outboard notor having an under Water 
unit comprising a gear housing, a propeller shaft 
rotatable in Said housing and extending there 
frorin, a reciprocable pitch adjusting member ex 
tending lengthwise of the shaft and rotatable 
therewith, a non-rotatable side member in the 
housing, means in the housing engaging and 
guiding the slide member for movement in a di 
rection lengthwise of the propeller shaft, a thrust 
bearing for the pitch adjusting member, said 
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bearing being mounted on the slide member, a 
pitch adjusting rod extendnig into the housing 
at Substantially right angles to the propeller 
Shaft, and actuating means within the slide men 
ber Connecting the rod with the slide member 
for actuatinig the slide member for pitch adjust 
inent of the propeller upon novement of the rod. 
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