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57 ABSTRACT 
Disclosed herein is a marine steering system compris 
ing a marine propulsion device including a hollow tilt 
pin connecting a swivel bracket to a boat attachment 
bracket to provide for swinging movement of the 
swivel bracket about the axis of the tilt pin, a king pin 
connecting a propulsion unit to the swivel bracket for 

swinging movement about a steering axis transverse to 
the tilt pin axis, a rotary member extending, at least in 
part, in the hollow tilt pin and operatively connected 
to the propulsion unit for swinging the propulsion unit 
about the steering axis in response to rotation of the 
rotary member, a steering device comprising a housing 
adapted to be attached to the boat hull at a location 
spaced from the marine propulsion device, a steering 
wheel rotatably mounted on the housing, and an out 
put member rotatably mounted on the housing and 
drivingly connected to the steering wheel, and a flexi 
ble cable including an outer sheath connected to the 
housing and to the marine propulsion device and an 
inner rotary element connected to the steering device 
output member and to the rotary member in the hol 
low tilt pin to thereby cause rotary movement of the 
rotary member in response to rotation of the steering 
wheel and thereby to swing the propulsion unit about 
the steering axis. The rotary member in the tilt pin in 
cludes a threaded portion and there is located coaxi 
ally within the tilt pin a second member including a 
nut engaged with the threaded portion, and a linkage 
connecting the second member to the propulsion unit 
for preventing swinging movement of the second 
member about the tilt pin axis independently of the 
propulsion unit and for swinging the propulsion unit 
about the steering axis in response to movement of the 
second member axially of the tilt pin incident to rota 
tion of the rotary member. 

16 Claims, 4 Drawing Figures 
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ROTARY CABLE STEERING SYSTEM 

BACKGROUND OF THE INVENTION 

The invention relates to marine steering systems and 
particularly to remotely actuated steering systems for 
marine propulsion devices such as stern drive units and 
outboard motors. The invention further relates to ma 
rine propulsion device steering mechanisms and to 
mechanisms which are adapted to be located remotely 
from marine propulsion devices and are operable for 
steering such marine propulsion devices. 
Attention is directed to the Post U.S. Pat. No. 

2,875,722 issued Mar. 3, 1959, which discloses an out 
board motor remote steering control including a flexi 
ble push-pull actuating rod connected to ane element 
reciprocably disposed within the hollow interior of a 
tubular tilt pin and arranged so as to steer the outboard 
motor in response to axial displacement of the inner 
core of the flexible push-pull cable. 
Attention is also directed to the later issued Hoover 

U.S. Pat. No. 3,111,042 granted Nov. 19, 1963, which 
discloses a boat steering assembly including a flexible 
rotary cable including a rotary core member connected 
to an extensible motor including a screw shaft con 
nected to the core member and coupled through ball 
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bearings with an extensible member so as to axially dis 
place the extensible member in response to rotation of 
the screw shaft by the core member to thereby steer the 
outboard motor. It is noted that the Hoover extensible 
motor is fixed to the boat hull independently of the ma 
rine propulsion device and does not extend along the 
tilt pin axis or within a tilt pin. 
Attention is further directed to the still later issued 

Nelson U.S. Pat. No. 3,283,738 granted Nov. 8, 1966, 
which discloses use of an electric motor to drive an ex 
tensible motor to steer an outboard motor in generally 
the same manner as disclosed in the Hoover U.S. Pat. 
No. 3,111,042. 

SUMMARY OF THE INVENTION 

The invention provides a marine steering system in 
which a remote steering device rotatably drives a rotat 
able element which is an interior part of a flexible cable 
and which is connected to a worm shaft or rotary mem 
ber within a hollow tilt pin of a marine propulsion de 
vice, which worm shaft, in turn, is connected through 
a linkage to the propulsion unit of a marine propulsion 
device so as to steerably swing the propulsion unit in 
response to rotation of a steering wheel on the remote 
steering device. 
The invention also provides a marine propulsion de 

vice including propulsion unit connected to a hollow 
tilt pin by means affording swinging movement of the 
propulsion unit about the axis of the tilt pin and afford 
ing swinging movement of the propulsion unit about a 
sterring axis transverse to the tilt pin, together with 
means connected to the propulsion unit and including 
a rotary member extending at least in part in the hollow 
tilt pin for steering the propulsion unit in response to 
rotation of the rotary member. In one embodiment of 
the invention, the rotary member includes a threaded 
portion located in the hollow tilt pin and the propulsion 
unit steering means further includes a second member 
extending within the tilt pin for rotary and axial move 
ment relative to the tilt pin and including a nut engaged 
with the threaded portion, together with linkage means 
connecting the second member to the propulsion unit 
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2 
for preventing rotary movement of the second member 
about the tilt pin axis independently of the propulsion 
unit and for swinging the propulsion unit about the 
steering axis in response to movement of the second 
member axially of the tilt pin incident to rotation of the 
rotary member. 
The invention also provides a marine steering device 

which comprises a housing defining a chamber with an 
annular gear located therein, together with a sterring 
wheel shaft rotatably mounted on the housing and in 
cluding a first part in the chamber and a second part ex 
terior of the chamber, a steering wheel mounted on the 
steering wheel shaft part exterior of the housing, a car 
rier fixed on the steering wheel shaft part in the cham 
ber, an output shaft mounted on the housing and hav 
ing thereon a pinion located in the chamber, and means 
mounted on the carrier and in mesh with the internal 
gear and the pinion for rotatably driving the output 
shaft by the steering wheel shaft. 

In one embodiment in accordance with the invention, 
the means for driving the output shaft from the steering 
wheel shaft comprises a plurality of compound gear 
members each rotatably mounted on the carrier and 
each including a pinion portion in mesh with the inter 
nal gear and a gear portion in mesh with the pinion. 
Another feature of the invention resides in the fur 

ther provision of means in the steering device for limit 
ing rotation of one of the steering wheel shaft and the 
output shaft. 

Still another feature of the invention resides in the 
arrangement in which the steering wheel shaft and the 
output shaft are mounted in coaxial and telescopic rela 
tion to each other. 
One of the principal objects of the invention is the 

provision of a marine steering system including a mini 
mum number of exposed and movable parts. 
Another of the principal objects of the invention is 

the provision of a marine propulsion steering system in 
which exposed moving parts motion in the connection 
between a remote steering device and connected ma 
rine propulsion device are avoided. 
Another of the principal objects of the invention is 

the provision of a remote steering device including a 
step up arrangement in which an output member is ro 
tated at a faster rate as compared to a steering wheel. 
Another of the principal objects of the invention is 

the provision of a marine propulsion device including 
a hollow tilt pin housing a mechanism which, in re 
sponse to a rotary input, is operable to steer the propul 
sion unit of the marine propulsion device. 
Other objects and advantages of the invention will 

become known by reference to the following descrip 
tion and accompanying drawings. 

DRAWINGS 

FIG. 1 is a partially schematic view, shown partially 
in section and fragmentarily, of a marine propulsion 
steering system embodying various of the features of 
the invention. 

FIG. 2 is a fragmentary, enlarged view, partially bro 
ken away and in section, of portions of the system 
shown in F.G. 1. 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 1. 
FIG. 4 is a sectional view taken along line 4-4 of 

FIG. 1. 
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Before explaining the invention in detail, it is to be 
understood that the invention is not limited in its appli 
cation to the details of construction and arrangement 
of parts set forth in the following general description or 
illustrated in the accompanying drawings, since the in 
vention is capable of other embodiments and of being 
practiced or carried out in various ways. Also, it is to 
be understood that the phraseology or terminology em 
ployed herein is for the purpose of description and not 
of limitation. 

GENERAL DESCRIPTION 

The drawings are illustrative of one embodiment of 
a marine steering system 11 which embodies various of 
the features of the invention. More particularly, the 
steering system 11 includes a marine propulsion device 
13 such as an outboard motor or stern drive unit. The 
illustrated marine propulsion device 13 is in the form 
of an outboard motor including means 17, such as a 
clamp or transom bracket, adapted for connecting or 
attaching the outboard motor to a boat hull 18, to 
gether with a swivel bracket 19 connected to the boat 
hull attachment means 17 by a tilt pin in such manner 
as to afford vertical swinging movement of the swivel 
bracket 19 relative to the attachment means 17. The 
propulsion device 13 also comprises a propulsion unit 
23 which includes a propeller (not shown) operable 
under water and which is connected to the swivel 
bracket 19 by means which can be in the form of a king 
pin 27 and which affords swinging movement of the 
propulsion unit 23 relative to the swivel bracket 19 
about an axis transverse to the tilt pin 21, thereby af 
fording steering of the propulsion unit 23. 
The steering system also includes a remotely located 

steering device or actuator 31 including a housing or 
frame 33 adapted to be mounted on the boat hull 18, 
together with a shaft 37 which is rotatably carried by 
the housing or frame 33 and which supports a steering 
wheel 39. 

Still further, the steering system includes a flexible 
cable 41 which includes an outer sheath 43 and an 
inner element 47 movable relative to the sheath 43. 
The cable 41 is connected both to the steering device 
31 and to the marine propulsion device 13 so as to ef 
fect steering of the marine propulsion device 13 in re 
sponse to rotation of the steering wheel39. As thus far 
described, the steering system 11 is conventional. 

In accordance with the invention, the inner element 
47 of the flexible cable 41 is rotary and the steering de 
vice 31 includes means adapted for rotating the inner 
element 47 in response to rotation of the steering wheel 
39. In addition, the flexible cable 41 is directly con 
nected to the marine propulsion device 13 in such man 
ner as to afford steering operation of the propulsion de 
vice 13 in response to rotation of the inner element 47 
and without regard to lost motion or flexible connec 
tions to accommodate vertical swinging movement of 
the assembly of the swivel bracket 19 and the propul 
sion unit 23 relative to the attachment means 17. 
Also in accordance with the invention, the tilt pin 21 

is hollow and there is provided a linkage means 51 
which is connected to the steerable propulsion unit 23, 
which extends, in part, through the hollow tilt pin 21, 
and which is connected to the rotary element 47 and is 
operable to steer the propulsion unit 23 in response to 
rotary movement of the inner cable element 47. 
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4 
More specifically, the tilt pin 21 includes threaded 

end portions 53 and 57 and the attachment means 17 
includes spaced recesses 59 and 61 respectively receiv 
ing nuts 63 and 65 threadedly received on the tilt pin 
end portions 53 and 57 so as to fix the tilt pin 21 rela 
tive to the attachment means 17. Bearing means, such 
as shown at 67, can be employed between the relatively 
fixed tilt pin 21 and the swivel bracket 19 to facilitate 
vertical swinging movement of the swivel bracket 19 
relative to the tilt pin 21. Other arrangements can also 
be employed. 

Still more specifically and further is accordance with 
the invention, the linkage means 51 comprises exten 
sion, in the hollow tilt pin 21, of a first member which, 
in the illustrated construction, is in the form of a worm 
shaft 69 and which is rotatably supported in the interior 
of the tilt pin 21 by suitable means (still to be de 
scribed) and which is rotatably driven by the rotary 
inner element 47 of the flexible cable 41. 
Also included in the steering linkage means 51 is a 

tubular member or slide shaft or tube 71 which is tele 
scopically received in the hollow tilt pin 21 for axial 
and rotatable movement relative thereto and which, in 
turn, telescopically receives the worm shaft 69. Fixedly 
carried by the tubular slide shaft or tube 71, at the end 
thereof located within the tilt pin 21, is a nut 73 which 
meshes with the worm shaft 69 and serves the dual pur 
pose of supporting the worm shaft 69 for rotation and 
of causing axial movement between the worm shaft 69 
and slide tube 71 in response to rotation of the worm 
shaft 69. 
Means are provided for preventing axial movement 

of the worm shaft 69 and for rotatably supporting the 
other end of the worm shaft 69. While other construc 
tions are possible, in the illustrated construction, the 
tilt pin 21 extends outwardly from the attachment 
means 17 for a suitable distance and has threaded 
thereon, in addition to the before mentioned nut 65, an 
additional lock nut 77 (See especially FIG. 2) which, 
in assembly, is drawn tightly against the nut 65. Axially 
outwardly of the lock nut 77 there is threaded, on the 
external thread of the tilt pin 21, a female sleeve or 
member 79 which includes an axial bore including axi 
ally spaced internally threaded end portions 81 and 83 
and a centrally located cylindrical section 87 defined, 
in part, by an annular shoulder 89. 
Located in the axial bore is a coupling 91 having an 

outer enlarged portion or annular collar 93 and an axial 
bore including an end portion 97 threadedly receiving 
the worm shaft in fixed connection, a socket portion 99 
at the other end, which portion 99 is non-circular in 
cross section and which drivingly receives a compli 
mentary non-circular end part 111 of the inner rotary 
element 47 of the flexible cable 41. The axial bore also 
includes a central clearance portion 113 between the 
end portion 97 and the socket portion 99. 
The coupling 91 is received in the sleeve 79 with the 

outer annular collar 93 received in the cylindrical 
sleeve section 87 and with a rotary thrust bearing 117 
between one end surface of the collar 93 and the shoul 
der 89. 

In order to prevent axial movement of the worm shaft 
69 and attached coupling 91, a male stop nut 119 is 
threaded into the end portion 83 of the bore of the 
sleeve 79. The stop nut 119, in turn, includes an axial 
bore 120 including a counterbore portion 121 which 
receives a radial bearing 123 engaging the coupling 91 
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so as to provide bearing support for the connected cou 
pling 91 and worm shaft 69. In addition, the interior 
end 127 of the stop nut 119 comprises a shoulder which 
engages another rotary thrust bearing 129 captured be 
tween the stop nut 119 and the other annular face of 
the coupling collar 93. Thus there is provided means 
for affording driving connection between the coupling 
91 and the worm shaft 69 and for preventing axial 
movement of the worm shaft 69 and coupling 91, while 
at the same time, providing both radial and axial bear 
ing support for the worm shaft 69 and coupling 91. 
Means are provided for detachably drivingly con 

necting the inner rotary element 47 to the coupling 91 
and for releasably connecting the flexible cable 41 to 
the stop nut 119 so as to prevent entry of dirt or mois 
ture into either the flexible cable 41 or the coupling 91. 
While other arrangements can be employed, in the il 
lustrated construction, the means for detachably con 
necting the inner rotary element 47 to the coupling 91 
comprises the before mentioned socket end portion 99 
of the coupling 91, which socket portion receives the 
end part 111 of the inner rotary element 47. 
While other arrangements can be employed, in the 

illustrated construction, the means for releasably con 
necting the flexible cable 41 to the stop nut 119 so as 
to prevent entry of dirt or moisture into either the flexi 
ble cable 41 or the coupling 91 includes providing the 
outer sheath 43 of the flexible cable 41 with a fixedly 
extending flange or radially outwardly extending collar 
131. The flange 131 includes a counterbore 133 to re 
ceive a washer 137 which is centrally apertured to per 
mit passage therethrough of the inner rotary element 
47 of the flexible cable 41, and which has an outer di 
ameter greater than the diameter of the adjacent part 
of the stop nut bore 120. In addition, the connecting 
means includes a coupling member or tubular nut 139 
which is freely rotatable on the outer sheath 43 of the 
flexible rotary cable 41, and which includes an axial 
bore 140 through which the outer sheath 47 passes, and 
an inner radially extending shoulder 141 engageable 
against the back face of the flange 131. The tubular nut 
139 also includes a larger internally threaded counter 
bore 143 facilitating threaded receipt of the tubular nut 
131 on the outer portion of the external thread of the 
stop nut 119 so as to fix the washer 137 in tightly seal 
ing engagement between the flange 131 and the stop 
nut 119 while, at the same time, permitting free rotary 
movement of the inner rotary element 47 through the 
washer 137. 
Means are provided for preventing rotary movement 

of the slide tube 71 relative to the propulsion unit 23 
so as to cause axial movement of the slide tube 71 in 
response to rotary movement of the worm shaft 69 and 
so as to cause steering movement of the propulsion unit 
23 in response to axial movement of the slide tube 71. 
While other constructions are possible, in the construc 
tion illustrated in FIG. 1, there is provided a link 151 
which is pivotally connected at 153 in any suitable 
manner, about an axis parallel to the steering axis or 
king pin 27, to a steering lever 157 extending fixedly 
from the propulsion unit 23. At its other end, the link 
151 is connected through any suitable means to a fit 
ting 159 fixedly secured to the outer end of the slide 
tube 71 so as to provide pivotal movement between the 
link 151 and the fitting 159 about another axis parallel 
to the steering axis while otherwise preventing any 
other relative movement therebetween. 
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6 
The remotely located steering actuator or device 31 

includes, as already mentioned, the housing 33 which 
is adapted to be mounted on the boat hull 18 at any 
suitable location, such as, for instance, the dashboard, 
together with the steering wheel shaft 37 which is rotat 
ably mounted in the housing 33, and a steering wheel 
39 keyed to the steering wheel shaft 37. While other 
constructions are possible, in the illustrated construc 
tion, the housing 33 is constructed in two parts includ 
ing a forwardly located housing section 161 including 
an internal gear chamber 163 and a rearwardly located 
cover plate 167 including a rearwardly extending tubu 
lar portion 169 which extends through an opening 170 
in the boat hull 18. 
Means are provided internally of the housing 33 for 

drivingly connecting the steering wheel 39 to the inner 
rotary element 47 of the flexible cable 41 and for in 
creasing the rate of rotation of the inner rotary element 
47 as compared to the rate of rotation of the steering 
wheel39. While other constructions can be employed, 
in the illustrated construction, the steering wheel shaft 
37 is journaled adjacent to its outer end by a bearing 
171 carried in the housing section 161. Non-rotatably 
carried by the steering wheel shaft 37, within the hous 
ing section 161, is a pinion carrier 173. Fixedly 
mounted on the carrier 173 (See FIG. 3) are three pins 
177 which are spaced equally angularly and at a com 
mon radius from the steering wheel axis and which re 
spectively carry compound gears 179 which, in turn, 
respectively include a first portion or pinion 181 in 
mesh with an internal gear 183 formed on the interior 
of the housing section 161 and a second or external 
gear portion 187 which is in mesh with a pinion 189 
formed on a tubular output shaft or tube .191 which is 
journaled coaxially with the steering wheel shaft37 and 
which extends, in part, in the tubular portion 169 of the 
cover plate 167. 
More particularly, the tubular output shaft or tube 

191 includes (see FIG. 2) an axial bore with an inner 
or forward portion 193 receiving the inner end of the 
steering wheel shaft 37 and rotatably supporting the 
inner steering wheel shaft end by means of a radial 
bearing 195 located between the steering wheel shaft 
37 and the output tube 191. The other or rearward end 
of the output tube bore is of non-circular cross-section 
and constitutes a socket 197 which receives the adja 
cent end part 199 of the inner rotary element 47 of the 
flexible cable 41. 

In order to prevent axial movement of the output 
tube 191 and of the steering wheel shaft 37, while af 
fording rotary movement thereof, the output tube in 
cludes an annular shoulder 211 engaging a thrust bear 
ing 213 which, in turn, engages an annular shoulder 
217 provided in the housing cover plate 167. In addi 
tion, the inner or forward end of the output tube 191 
engages another thrust bearing 219 which, in turn, en 
gages an annular shoulder 221 on the steering wheel 
shaft 37. Prevention of axial movement of the steering 
wheel shaft 47 and output tube 191 is further provided 
(See FIG. 1) by formation on the steering wheel shaft 
37 of forwardly located, enlarged collar or portion 223 
which defines an annular shoulder engaged against still 
another thrust bearing 227 which, in turn, bears against 
an annular shoulder 229 formed in the housing section 
161. 
The output tube 191, as well as the steering wheel 

shaft 37, are further supported for rotation (see FIG. 2) 
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by a radial bearing 231 located in a recess 233 in the 
cover plate 167 and engaging the outer surface of the 
output tube 191, whereby the output tube 191 is con 
strained for rotation between the radial bearing 213 
supported by the cover plate 167 and the radial bearing 
195 between the output tube 191 and the steering 
wheel shaft 37. 
Means are provided for coupling the flexible cable 41 

to the housing 33 and for detachably drivingly connect 
ing the inner rotary element 47 to the output tube 191. 
While various arrangements can be employed, in the 
illustrated construction, the means for detachably driv 
ingly connecting the inner rotary element 47 to the out 
put tube 191 comprises, as already indicated, providing 
the end part 199 of the inner rotary element 47 with a 
non-circular cross section and removable receipt of the 
end part 199 in the socket 197 of the output tube 191 
so as to be rotatably driven thereby. The end part 199 
extends from a washer 237 which is located on the 
inner rotary element 47 and fixed against axial move 
ment relative thereto so as to prevent movement of the 
inner rotary element 47 into the outer sheath 43. The 
washer 237 has an outer diameter which affords free 
receipt thereof within the tubular portion 169 of the 
cover plate 167. 
Various arrangements can be employed for coupling 

the flexible cable to the housing. In the illustrated con 
struction, the coupling means includes a flange 241 
which extends from the outer sleeve 43 of the flexible 
cable 41 and which includes a counterbpre portion 243 
having an inner diameter corresponding generally to 
the inner diameter of the bore of the tubular portion 
169 of the cover plate 167. Encircling the flange 243 
and mounted for relative movement relative thereto is 
an internally threaded coupling or member 247 which 
is freely rotatable on the outer sheath 43 and which is 
threaded on an external thread 249 on the tubular por 
tion 169 of the cover plate 167. The coupling member 
247 includes an annular shoulder 251 which bears 
against an annular rear face on the flange 241 and, 
when threaded on the cover plate tubular portion 169, 
seats the flange 241 against the end of the tubular por 
tion 169. This arrangement provides for limited axial 
movement of the inner rotary element 47 and asso 
ciated washer 237 relative to the outer sheath 43 of the 
flexible cable 41 so as to facilitate the establishment of 
the before mentioned seal at the connection of the flex 
ible cable 41 with the marine propulsion device 13. 
Means are provided within the housing 33 for limit 

ing rotary movement of the steering wheel 39 and 
thereby to limit steering movement of the marine pro 
pulsion device 13. While other arrangements are possi 
ble, the illustrated construction limits steering rotation 
to about four complete turns and includes respective 
formation, in the housing section 161, and in the car 
rier 173, of facing recesses 261 and 263 which are lo 
cated coaxially with the steering wheel shaft 37 and 
which contain a plurality or a series of washers 267, 
four in the illustrated construction. The washer 267 ad 
jacent to the housing section 161 includes a projection 
or prong 271 which is engageable with a stop or projec 
tion 273 formed in the recess 261 in the housing sec 
tion 161 so as to limit rotary movement therebetween. 
Each of the other washers 267 includes a bent projec 
tion or prong 277 which rides on the circumference of 
the adjacent washer 267 during rotary movement 
therebetween and which is engageable with the projec 
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8 
tion 277 on the adjacent washer 267 so as to limitro 
tary movement therebetween. The carrier 173 also in 
cludes, in the recess 263, a projection 281 which rides 
on the periphery of the adjacent washer 267 so as to en 
gage the projection 277 extending therefrom and to 
thereby limit relative rotation therebetween. As a result 
of the illustrated construction, there are five rotary 
faces, one between the housing section 161 and the ad 
jacent washer 267, one between the carrier 173 and the 
adjacent washer 267, and three between the four adja 
cent washers 267. However, the circumferential extent 
of the interfering projections is such as to limit the 
available rotary movement to about four rotations of 
the steering wheel. 

In operation, rotation of the steering wheel 39 causes 
associated rotation of the inner rotary element 47 and 
attached worm shaft 69. Rotary worm shaft movement 
causes axial movement of the slide tube 71 which, in 
turn, causes steering movement of the propulsion unit 
23. 
The disclosed construction provides a neat and com 

pact arrangement and eliminates the need for providing 
slack in the steering system to accommodate tilting of 
the propulsion unit 23 about the tilt axis. Except for 
movement of the steering wheel 39 and propulsion unit 
23 and for movement of the slide tube 71 and link 151, 
there are no externally movable components. 
Various features of the invention are set forth in the 

following claims. 
What is claimed is: 
1. A marine steering system comprising a marine pro 

pulsion device including a hollow tilt pin adapted to be 
attached to a boat hull, a propulsion unit, means con 
necting said propulsion unit to said hollow tilt pin to 
provide for swinging movement of said propulsion unit 
about the axis of said tilt pin and to provide for swing 
ing movement of the propulsion unit about a steering 
axis transverse to said tilt pin axis, a rotary member ex 
tending, at least in part, in said hollow tilt pin and in 
cluding a threaded portion, a second member extend 
ing co-axially within said tilt pin and including a nut en 
gaged with said threaded portion, linkage means con 
necting said second member to said propulsion unit for 
preventing rotary movement of said second member 
about said tilt pin axis independently of said propulsion 
unit and for swinging said propulsion unit about said 
steering axis in response to movement of said second 
member axially of said tilt pin incident to rotation of 
said rotary member, a steering device comprising a 
housing adapted to be attached to the boat hull at a lo 
cation spaced from said marine propulsion device, a 
steering wheel rotatably mounted on said housing, and 
an output member rotatably mounted on said housing 
and drivingly connected to said steering wheel, and a 
flexible cable including an outer sheath connected to 
said housing and to said marine propulsion device and 
an inner rotary element connected to said output mem 
ber of said steering device and to said rotary member 
to thereby cause rotary movement of said rotary mem 
ber in response to rotation of said steering wheel. 

2. A marine steering system in accordance with claim 
1 wherein said linkage means includes a link pivotally 
connected to said second member about an axis paral 
lel to said steering axis and pivotally connected to said 
propulsion unit about another axis parallel to said 
steering axis. 



9 
3. A marine steering system in accordance with claim 

1 wherein said rotary member is telescopically received 
in said second member. 

4. A marine steering system in accordane with claim 
1 wherein said second member is carried for rotatable .. 5 
and axial movement within said tilt pin. 

5. A marine steering system comprising a marine pro 
pulsion device including a hollow tilt pin adapted to be 
attached to a boat hull, a propulsion unit, means con 
necting said propulsion unit to said hollow tilt pin to 10 
provide for swinging movement of said propulsion unit 
about the axis of said tilt pin and to provide for swing 
ing movement of the propulsion unit about a steering 
axis transverse to said tilt pin axis, a coupling member 
supported by said tilt pin so as to permit rotary move 
ment and to prevent movement axially of said tilt pin 
means including a rotary member operatively con 
nected to said propulsion unit for swinging said propul 
sion unit about the steering axis in response to rotary 
member rotation, said rotary member extending, at 
least in part, in said hollow tilt pin and connected to 
said coupling member for preventing displacement of 
said rotary member axially of and relative to said tilt 
pin, a steering device comprising a housing adapted to 25 
be attached to the boat hull at a location spaced from 
said marine propulsion device, a steering wheel rotat 
ably mounted on said housing, and an output member 
rotatably mounted on said housing and drivingly con 
nected to said steering wheel, and a flexible cable in- 30 
cluding an outer sheath connected to said housing and 
to said marine propulsion device and an inner rotary 
element connected to said output member of said steer 
ing device and to said coupling member to thereby 
cause rotary movement of said rotary member in re- 35 
sponse to rotation of said steering wheel. 

6. A marine steering system comprising a marine pro 
pulsion device including a hollow tilt pin adapted to be 
attached to a boat hull, a propulsion unit, means con 
necting said propulsion unit to said hollow tilt pin to 40 
provide for swinging movement of said propulsion unit 
about the axis of said tilt pin and to provide for swing 
ing movement of the propulsion unit about a steering 
axis transverse to said tilt pin axis, means including a 
rotary member extending, at least in part, in said hol-45 
low tilt pin and operatively connected to said propul 
sion unit for swinging said propulsion unit about the 
steering axis in response to rotation of said rotary mem 
ber, a steering device comprising a housing adapted to 
be attached to the boat hull at a location spaced from 50 
said marine propulsion device and including means de 
fining a chamber and an annular internal gear in said 
chamber, a steering wheel shaft rotatably mounted by 
said housing and including a first part extending in said 
chamber, and a second part extending exteriorly of said 
chamber, a steering wheel non-rotatably mounted on 
said steering wheel second part, a carrier fixed on said 
steering wheel shaft in said chamber, an output mem 
ber rotatably mounted on said housing, a pinion lo 
cated in said chamber and on said output member, and 
means mounted on said carrier and in mesh with said 
internal gear and said pinion for rotatably driving said 
output member by said steering wheel shaft, and a flexi 
ble cable including an outer sheath connected to said 65 
housing and to said marine propulsion device and an 
inner rotary element connected to said output member 
of said steering device and to said rotary member to 
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thereby cause rotary movement of said rotary member 
in response to rotation of said steering wheel. 

7. A steering device in accordance with claim 6 
wherein said means for driving said output member 
from said steering wheel shaft comprises a plurality of 
compound gear members each rotatably mounted on 
said carrier and each including a pinion portion in mesh 
with said internal gear and a gear portion in mesh with 
said pinion. 

8. A steering device in accordance with claim 6 and 
further including means for limiting rotation of one of 
said steering wheel shaft and said output member. 
9. A marine steering device in accordance with claim 

6 wherein said output member and said steering wheel 
shaft are mounted in coaxial and telescopic relation to 
each other. 
10. A marine propulsion device comprising a hollow 

tilt pin adapted to be attached to a boat hull, a propul 
sion unit, means connecting said propulsion unit to said 
hollow tilt pin to provide for swinging movement of 
said propulsion unit about the axis of said tilt pin and 
to provide for swinging movement of said propulsion 
unit about a steering axis transverse to said tilt pin axis, 
a rotary member extending, at least in part, in said hol 
low tilt pin and including a threaded portion, a second 
member extending coaxially within said tilt pin and in 
cluding a nut engaged with said threaded portion, and 
linkage means connecting said second member to said 
propulsion unit for preventing rotary movement of said 
second member about said tilt pin axis independently 
of said propulsion unit and for swinging said propulsion 
unit about said steering axis in response to movement 
of said second member axially of said tilt pin incident 
to rotation of said rotary member. 

11. A marine propulsion device in accordance with 
claim 10 wherein said linkage means includes a link 
pivotally connected to said second member about an 
axis parallel to said steering axis and pivotally con 
nected to said propulsion unit about another axis paral 
lel to said steering axis. 

12. A marine propulsion device in accordance with 
claim 10 wherein said rotary member is telescopically 
received in said second member. 

13. A marine propulsion device in accordance with 
claim 10 wherein said second member is carried for 
axial and rotatable movement within said tilt pin. 

14. A marine propulsion device comprising a hollow 
tilt pin adapted to be attached to a boat hull, a propul 
sion unit, means connecting said propulsion unit to said 
hollow tilt pin to provide for swinging movement of 
said propulsion unit about the axis of said tilt pin and 
to provide for swinging movement of said propulsion 
unit about a steering axis transverse to said tilt pin axis, 
a coupling member connected to said tilt pin so as to 
permit rotary movement of said coupling member and 
to prevent movement of said coupling member axially 
of said tilt pin, and means connected to said propulsion 
unit and including a rotary member extending, at least 
in part, in said hollow tilt pin for steering said propul 
sion unit in response to rotation of said rotary member, 
said rotary member being connected to said coupling 
member for preventing displacement of said rotary 
member axially of and relative to said tilt pin. 

15. A marine steering system including a marine pro 
pulsion device comprising a hollow tilt pin adapted to 
be attached to a boat hull, a propulsion unit, means 
connecting said propulsion unit to said hollow tilt pin 
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to provide for swinging movement of said propulsion 
unit about the axis of said tilt pin and to provide for 
swinging movement of said propulsion unit about a 
steering axis transverse to said tilt pin axis, and means 
connected to said propulsion unit and including a ro 
tary member extending, at least in part, in said hollow 
tilt pin for steering said propulsion unit in response to 
rotation of said rotary member, a rotary flexible shaft 
including a flexible outer sheath and a flexible inner ro 
tary element drivingly connected at one end to said ro 
tary member, and a steering device adapted to be lo 
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12 
cated remotely from said propulsion device and includ 
ing means connected to the other end of said inner ro 
tary element for imparting rotary motion thereto so as 
to steer said propulsion unit. 

16. A marine steering system in accordance with 
claim 15 and further including a coupling member con 
nected to said tilt pin and including means cooperating 
with one of said inner rotary element and said rotary 
member for preventing displacement thereof axially of 
and relative to said tilt pin. 
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