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This invention relates in general to boat pro 
pulsion and steering mechanism, and in particul 
lar the invention is directed to, and it is an ob 
ject to provide, a unique boat propelling and 
steering unit, which while being adaptable to 
many types of boats, is especially designed for 
use in connection with racing and runabout type 
hulls. 
Another object of the instant invention is to 

provide a boat propelling and steering unit which 
comprises, in unique arrangement, a propeller 
and a shaft, a vertically disposed protective fin 
leading the propeller, and a stabilizing and anti 
cavitation plate disposed above the propeller. 
This assembly, hereinafter referred to as the pro 
peller assembly, is connected at its forward end 
with, and in trailing relation from, a universal 
unit of the ball and socket type mounted in the 
transom of the boat centrally of its sides and 
adjacent the bottom; the propeller shaft being 
driven through said ball and socket unit and the 
propeller assembly, by virtue of its connection 
with said ball and socket unit, being vertically 
Swingable and horizontally steerable. The con 
bination stabilizing and anti-cavitation plate 
functions not only to prevent cavitation of the 
propeller but with forward movement of the boat 
causes the propeller assembly to constantly main 
tain a predetermined level position relative to 
horizontal or the Surface of the Water, regardleSS 
of the planing or riding angle of the boat, which 
changes with water conditions, Speed, etc. . By SO 
stabilizing the propeller assembly, the propeller 
is always maintained at the correct position for 
most effective operation, reducing power loss to 
a minimum, while maintaining high propeller ef 
ficiency. . 
A further object of this invention is to provide 

a boat propelling and steering unit, as in the pre 
ceding paragraph, in which said ball and Socket 
unit is of novel design. Whereby to permit of the 
drive of the propeller shaft and manual steering 
of the trailing propeller assembly by means ex 
tending through or included in said unit. Such 
drive of the propeller shaft and steering of the 
trailing propeller assembly is accomplished with 
out restricting upward vertical swinging or tilting 
of said propeller assembly when the propeller is 
under power or otherwise, and regardless of the 
steering angle of said assembly. This is an ill 
portant feature, as it effectively prevents dam 
age to the under-Water portion of the propeller 
assembly, i.e. such assembly if it strikes a Sunken 
object or rides over a sand bar or the like is free 
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2 
to swing or tilt upwardly at any time and clear 
the object. 
An additional object of this invention is to 

provide, in combination with a trailing Wertically 
SWingable propeller assembly as described, a flex 
ible cable which extends from said propeller as 
'sembly upwardly and thence forwardly; Said 
cable being arranged so as to enable the propeller 
assembly to be raised wholly out of the Water but 
normally functioning to support said assembly at 
a depth with the stabilizing and anti-cavitation 
plate substantially horizontal and the propeller 
in correct driving position. 

... It is also an object to provide a boat propelling 
and steering unit as described in which the ball 
and socket unit is hollow, the drive mechanism 
for the propeller including a universal joint with 
in said ball and socket unit; there being a drive 
shaft extending from said universal joint into 
the boat for connection with the motor unit, and 
another universal joint connected between said 
drive shaft and said notor unit. This arrange 
ment of universal joints assures a smooth drive 
of the propeller shaft regardless of motor vibra 
tion and without necessity of precision motor 
alinement. 
The invention has for a further object the pro 

vision, as a modification of the invention, of a 
boat propelling assembly substantially as de 
scribed, but which does not include the steering 
feature yet retains the vertical swinging or tilt 
ing feature; the boat including a longitudinal 
tunnel in its bottom extending from amidships 
to the stern and the propeller assembly being 
mounted to swing upwardly into the tunnel, 
though when in operation normally being mainly 
below said tunnel. . . . " " ' 
A further. object of the invention is to provide 

a simple and inexpensive device and yet one which 
will be exceedingly effective for the purpose for 
which it is designed... . . . 
These objects I accomplish by means of such 

structure and relative arrangement of parts as 
will fully appear by a perusal of the following 
Specification and claims. 
In the drawings similar characters of refer 

ence indicate corresponding parts in the several 
views: ". . . . . . 

Figure 1 is a somewhat diagrammatic elevation 
of a runabout type boat embodying my improved 
boat propelling and steering unit; said unit being 
shown in operative position in full lines and i 
raised position in dotted lines. 
- Figure 2 is a fragmentary diagrammatic plan 
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view illustrating different steering angles of the 
unit. 

Figure 3 is an enlarged fragmentary elevation 
partly in section of the unit as attached to the 
transOin of a boat. 
Figure 4 is an enlarged fragmentary sectional 

plan of the transom-mounted ball and socket unit 
from which the propeller assembly trails, and 
through which the propeller shaft is driven, 

Figure 5 is a fragmentary cross section of re 
duced scale, online 5-5 of Fig. 3. 
Figure 6 is a fragmentary elevation of the pro 

peller assembly with the steering feature omitted, 
but mounted for vertical SWinging noVement into 
a tunnel in the bottom of the boat. 

Figure 7 is a fragmentary croSS Section. On line 
- of Fig. 6. 
Referring now more particularly to the char 

acters of reference on the drawings, and at pres 
ent to the structure shown in Figs. 1-5, inclusive, 
the numeral indicates the hull of a boat, here 
shown diagrainmatically as a runabout type. A 
bail and socket unit, indicated generally at 2, 
hereinafter described in detail, is mounted in and 
extends through the transom 3 centrally between 
the sides and adjacent the lower edge of the lat 
ter. A motor and transmission unit, indicated 
generally at , is mounted in the hull , a drive 
shaft 5 extending rearwardly from the motor and 
transmission unit 4 into the ball and socket unit 
2, there being a conventional universal joint 6 
interposed betWeen shaft 5 and motor unit 4. 
A propeller assembly is mounted at its for 

Ward end in connection with the ball and socket 
unit and trails the latter; said propeller assembly 
being actuated, i. e. driven and steered through 
the ball and socket unit. This assembly T is con 
structed and mounted in connection with the ball 
and Socket unit 2, as follows: 
At its forward end the propeller assembly in 

cludes a neck 8 which projects forwardly from a 
cylindrical housing 9 which encloses thrust bear 
ings . Rearwardly of housing 9 and formed 
integral therewith, the assembly includes a 
streamlined fin. A disposed vertically and which 
increases in height toward its rear end Which is 
concave as shown at 2. The upper portion of the 
fin it is hollow lengthwise as at 3, and the pro 
peller shaft 4 extends through neck, 8, thrust 
bearings , said hollow portion 3 of fin f, and 
thence projects rearwardly out of the fin through 
a Water-tight bearing 5 mounted intermediate 
the ends of the concave portion 2 of said fin. 
A propeller 6 is secured on said projecting por 
tion of the shaft 4 and is disposed relatively 
closely adjacent said fin; the fin at its rear end 
being of a height Somewhat greater than the 
diameter of the propeller 6 whereby to extend 
above and below the same in protective relation 
thereto, . 

Above the propeller and on opposite sides of 
the fin the latter is formed with a stabilizing and 
anti-cavitation plate 7 which is normally hori 
zontally disposed. When said stabilizing and an 
ti-cavitation plate it is in horizontal position the 
neck 8, housing 9, and propeller Shaft 4 are dis 
posed at a slight downward slope from the ball 
and socket unit 2, and said plate is disposed so as 
to ride slightly below the surface of the water. 
The ball and socket unit 2 is of special con 

struction and comprises the following: 
A fixed Outer Socket f8 extends through the 

transon 3 and is secured in connection there 
with by means of integral retaining channels f9 
which extend radially from said socket. The 
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drive shaft 5 extends into the socket f8 through 
a bearing sleeve 2 fixed in connection thereWith, 
and the propeller shaft is likeWise projects into 
the socket 8 through an opening in the opposite 
side; adjacent ends of shaftS 5 and is being con 
nected by a conventional universal joint 2 dis 
posed within the hollow ball and socket unit. A 
hollow ball 22 is fermed integrally on the inner 
end of neck 8 and Surrounds the univerSal joint 

Within the Socket , tile ball 22 being open 
at the end adjace. It shaft, to permit paSSage of 

- the latter in clearance relation. An intermediate 
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ball 23 is disposed. With a close running fit be 
tween ball 22 and Socket 8, and Such intermedi 
ate ball 23 is open at Opposite ends to permit of 
passage therethrough in clearance relation of the 
neck 8 and shaft 5 respectively. The ball 22 is 
pinned to the intermediate ball 23 by trunnions 
24 which project, horizontally and laterally from 
opposite sides of ball 22. A vertical stem 25 is 
formed integral with or secured on the inter 
mediate ball 23 at the top and projects upWardly 
through a sleeve. 26 formed as a Unit. With the 
socket B. Adjacent, its upper end the stem 25 is 
fitted With a radial, for Wardly projecting tiller 
handle 2 which extends into the hull and to 
Which opposed tiller lines 28 are connected. 
By virtue of the above described ball and socket 

assembly it will be apparent that the propeller 
assembly inlay SWing or tilt vertically with ball 
22 rotating Within ball 23, even When the pro 
pelier is under power from the shaft. 5. Conse 
quently When the boat is in operation and mov 
ing forwardly, even though at high speed, the 
stabilizing and anti-cavitation plate I will main 
tain the propeller assembly level and the latter 
Will not respond to changes in the planing or rid. 
ing angle of the boat Which may occur due to 
water conditions, speed, etc. Thus the plate 17, 
in addition to its function as an anti-cavitation 
means, likeWise aSSures that the propeller is al 
Ways disposed in correct position, which mini 
mizes power loss and resultS in high propeller ef 
ficiency. - 
The Construction of the ball and socket unit 

also is such that the propeller assembly may be 
steered horizontally by the tiller handle 27 when 
said assembly is in operation and regardless of 
its vertical or tilted angle. This steering motion 
is transmitted to the ball 2 from the ball 23 
by means of the laterally projecting horizontal 
trunnions. 24. . 
In other words, the ball and socket arrange 

ment is such that the propeller assembly is rela 
tively vertically swingable about said trunnions 
as an axis, whereby the assembly can remain 
level, while the tiller handle 2 through theme 
dium of stem 25 and ball 23 functions to swing 
the ball 22 horizontally whereby to steer the 
trailing assembly and the boat. 
In order to prevent the propeller assembly from 

Swinging downward to a position with plate 
at an angle below horizontal, i.e. below. proper 
driving angle, a flexible cable 23 is connected 
at one end, with an upstanding eye 3 on the 
propeller assembly at the top intermediate its 
ends, and thence extends upwardly and for 
wardly over a pulley 3 adjacent the transom 
and above the ball and socket unit. From the 
pulley 3 f the cable extends forwardly to a cable 
control mechanism (not shown) operative from 
the driver's seat. A stop element 32 is fixed on 
the cable 23 ahead of a fixed member such as the 
transom, whereby to limit lowering movement of 
the propeller assembly to a point with the stabil 
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izing and anti-cavitation plate a substantially 
horizontal. ... . 

In Figs. 6 and 7 there is illustrated a modified 
mounting for the propeller assembly. In this em 
bodiment the hull d is formed with a tunnel 
33 which extends from amidships rearWairdly to 
the stern through which it opens. The propeller 
assembly, indicated generally at 34, and which 
includes a fin 35 and an anti-cavitation plate 36 
in substantially the same arrangement as above 
described, is mounted for vertical SWinging move 
ment into and Out of the tunnel 33 by the follow 
ing arrangement: m 

In this embodiment the propeller assembly in 
cludes an elongated for Wardly extending pro 
peller shaft housing 37 which is connected with a 
ball and socket unit 38 at the head of the tuin 
nel for vertical Swinging movement only, the 
steering feature being eliminated. The drive 
shaft 39 from the motor, and transmission unit 
drives the propeller shaft through the ball and 
socket, Unit 38 in Substantially the Sane nanaer 
as previously described. 
At its rear end and adjacent its side edges, the 

stabilizing and anti-cavitation plate 36 is fitted 
With rollers 40. These rollers ride in Vertically 
disposed arcuate tracks 4 fixed on opposite sides 
of the tunnel at its rear end. A flexible cable 
42 corresponds to the cable 29 and serves the 
same purpose, namely to normally linit down 
Ward movement of the propeller assembly 34, 
and to raise the latter into the tunnel when 
desired. 
In this embodiment of the invention it Will be 

seen that when the propeller assembly 34 is in 
operative position as shown in full lines in Fig. 6, 
said assembly is free to float vertically upwardly 
from its normal driving position, Whereby, al 
though the assembly noriinally rides level When 
the boat is moving forwardly, said a SSembly may 
swing upwardly should an under-water obstruc 
tion be encountered. 
From the foregoing description it will be readily 

seen that I have produced such a device as sub 
stantially fulfills the objects of the invention, as 
Set forth herein. - 

While this specification sets forth in detail the 
present and preferred construction of the device, 
still in practice such deviations from such detail 
may be resorted to as do not form a departure 
from the Spirit of the invention, as defined by 
the appended claims. 

Having thus described my invention, what I 
claim as new and useful and desire to Secure by 
Letters Patent is: 

1. A propelling and steering unit for a power 
boat, said unit comprising a separate propeller 
assembly which includes a shaft having a pro 
peller mounted thereon, and a support for the 
shaft including a vertical protective fin leading 
the propeller, and a stabilizing and anti-cavita 
tion plate disposed above the propeller and ex 
tending laterally on opposite sides of Said fin; 
a universal unit adapted to connect Said pro 
peller assembly in trailing relation from the 
stern of the boat and for relative Swinging move 
ment both vertically and horizontally, and Sep 
arate means operating through said universal 
unit to drive said assembly and to independently 
Swing the assembly horizontally to steer the boat; 
the assembly swinging means including a ball 
seated in a Socket in the universal unit, the ball 
being exposed to the stern of the boat and said 
aSsembly being fixed to said ball, a vertical stem. 
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6 
fixed on said ball, and a forwardly projecting 
tiller arm secured to Said stem. ... . . . . . . . . 

2. A propelling and steering unit, for a power 
boat, said unit comprising a propeller assembly 
which includes a shaft having a propeller Se 
cured thereon, and a support for the shaft Which 
includes a Wertical protective fin leading the 
propeller and a stabilizing and anti-cavitation 
plate above the propeller and extending laterally 
On Opposite sides of the fin; a ball and SOcket 
unit adapted to be mounted on the Stern of the 
boat With the ball eXposed, said aSSembly con 
necting at its for Ward end With said ball, means 
driving through said ball and Socket unit opera 
tive to drive the propeller shaft, and separate 
means operative to rotate said ball about a Wer 
tical axis whereby to SWing the propeller as 
Sembly horizontally to steer the boat, Said last 
named means being operative without restrict 
ing rotation of Said ball about a horizontal axis 
whereby said assembly is free for relative upward 
tilting from a normal level running position. 

3. A propelling and steering unit as in claim 2 
in which said ball and socket unit includes an 
intermediate ball cooperatively engaged between 
the first named ball, and the Socket, trunnions 
projecting tranSVersely from opposite sides of said 
first named bail and engaging in corresponding 
bores in Said intermediate ball, and means secur 
ing said intermediate ball in the Socket for selec 
tively controlled rotation about a vertical axis 
only Whereby to ; COrrespondingly SWing the pro 
peller assembly horizontally and to steer the boat. 

4. A propelling and steering unit as in claim 2 
in Which said ball and Socket unit includes an 
intermediate ball cooperatively engaged between 
the first named ball and the Socket, trunnions 
projecting transversely from opposite sides of said 
first named ball and engaging in corresponding 
bores in Said intermediate ball, and means se 
curing said intermediate ball in the Socket for 
selectively controlled rotation about a vertical 
axis. Only . Whereby to Correspondingly SWing the 
propeller assembly horizontally ahd to steer the 

5 boat, Said means including a stem upstanding 
from said interimediate ball and projecting up 
Wardly through and from the socket and a tiller 
handle Secured to and projecting for Wardly from 
Said stem. 

5. A propelling and steering unit for a power 
boat, said unit Comprising a propeller assembly 
which includes a shaft having a propeller Se 
cured thereon, and a Support for the Shaft which 
includes a Wertical protective fin leading the pro 
peller and a Stabilizing and anti-cavitation plate 
above the propeller and extending laterally on 
opposite sides of the fin; a ball, and Socket unit, 
adapted to be mounted on the stern of the boat 
with the ball exposed, said assembly connecting 
at its forward end. With Said ball, and separate 
means operating... through Said ball and socket 
unit to drive Said propeller assembly and to in 
dependently SWing the assembly horizontally to 
steer the boat, said assembly being relatively ver 
tically SWingable, upWardly from a given operat 
ing position, independent of Said separate means. 

6. A propelling and steering unit for a power 
boat, said unit comprising a propeller assembly 
Which includes a shaft having a propeller se 
cured thereon, aind a Support for the shaft which 
includes a vertical protective fin leading the pro 
peller and a stabilizing and anti-cavitation plate 
above the propeller and extending laterally on 
Opposite Sides of the fin; a bail and socket unit 
adapted to be mounted on the stern of the boat 
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with the ball exposed, said assembly connecting at 
its forward end with Said ball, separate means 
operating through said ball and Socket unit to 
drive said propeller assembly and to independ 
ently swing the assembly horizontally to steer 
the boat, said assembly being relatively Wertically 
swingable, upwardly from a given operating posi 
tion, independent of said Separate means, a flex 
ible cable connected with Said propeller assembly 
Some distance rearwardly of the ball and Socket 
unit and thence extending upwardly and for 
Wardly for manually controlled actuation, a stop 

0. 

element on said cable, and a member against 
which said element is adapted to abut upon pre 
determined lengthwise movement of Said cable in 
a propeller aSSembly lowering direction whereby 
to limit lowering of Said assembly to said given 
operating position. 

7. In Combination. With a boat having a tran 
som, a hollow ball and socket unit mounted on 
and extending through said transoa, a motor 
unit in the boat including a drive shaft pro 
jecting into the ball and socket unit, the ball of 
the unit being eXposed to the outside of the 
transom, an initially separate propeller assembly 
including a shaft having a propelier thereon, a 
protective fin leading the propeller and a stabiliz 
ing and anti-cavitation plate above the propeller; 
means Securing said assembly to the ball in 
trailing relation, the propeller shaft extending 
from Said assembly into the ball, a universal joint 
connecting adjacent ends of the drive and pro 
peller shafts within the ball, and means to swing 
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8 
the ball about a vertical axis whereby to steer 
the boat, said last-named means being aSSociated 
with the ball and Socket unit and arranged for 
operation. Without restricting relative. Wertical 
Swinging of said propeller assenbly. 

BRETT D. LAW, 
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