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[57] ABSTRACT

A steerable power transmission system particularly use-
ful for driving and steering a small boat is described. A
central steering shaft, a drive tube, a fixed inner hous-
ing, and a rotatable outer housing are coaxial. The pro-
peller shaft extends from the outer housing transverse
to the common axis. The steering shaft is connected to
the outer housing for pivoting it and the propelier axis.
The propeller shaft is connected to a bevel gear that en-
gages a pair of contra-rotating bevel ring gears on op-
posite sides thereof so that the drive torque is balanced.
Means are provided for driving each of the ring gears
from the drive tube and each of these means includes
an overrunning clutch that permits its respective ring
gear to run relatively faster than the other ring gear so
that the outer housing can be pivoted with nominal
torque on the steering shaft. The arrangement permits
the outer housing and hence propeller axis to be ro-
tated 360°in either direction, thereby giving an inboard
motor boat many of the advantages of an outboard mo-
tor.

19 Claims, 3 Drawing Figures
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1
POWER TRANSMISSION SYSTEM

Background

In the field of small boats, outboard motors have
been used on the boat transom; inboard motors have
been used with a fixed propeller shaft; and inboard-
outboard arrangements have been used with an inboard
motor and steerable drive arrangement supporting the
propeller. Outboard motors have limited power and are
found undesirable by many people because of their rel-
atively unattractive appearance on an otherwise hand-
some boat. Outboard motors are often advantageous
since the entire motor and propeller combination can
be skewed so that the propeller is driving in a direction
off of the axis of the boat. This provides very responsive
steering and enables outboard motor boats to turn in
very short distances.

Inboard motor boats have considerably more power

available because of the size of marine engines that can.
be mounted within the hull at a more advantageous po-

sition relative to the center of buoyancy. The typical
inboard motor boat has a propeller on a shaft that is
aligned with the axis of the boat. A rudder is usually lo-
cated immediately aft of the propeller for optimum
steering with minimized rudder area. Although such in-
board arrangements have considerably more power
than outboards, steering of the boat is not nearly as re-
sponsive. '

Inboard-outboard arrangements have been used in an
effort to combine the best of both systems. In these an
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inboard motor of relatively high power is advanta-

geously located relative to the center of buoyancy of
the boat. The output from this marine engine is coupled
to a steerable drive arrangement extending out of the
transom of the boat so that the structure mounting the
propeller can be skewed relative to the boat axis and
very responsive steering obtained. The inboard-
outboard arrangements are subject to difficulties since
the high power levels in the steerable mechanisms re-
quire great mechanical complexity and a correspond-
ing degradation in reliability. The complexity of the
drive and steering arrangement also makes the inboard-
outboard arrangement relatively expensive.

It is recognized that it is desirable to provide an in-
board power system for boats wherein the driving pro-
peller can be readily steered to acquire the responsive
steering of an outboard motor system. Preferably com-
plex mechanisms are avoided for minimizing expense
and enhancing reliability. The system for driving the
propeller should be balanced so that no more torque is
required for steering in one direction than the other. It
is aiso desirable that the steering arrangement have the
ability to be rotated a full 360° to avoid reverse shifting
mechanisms, if possible.

BRIEF SUMMARY OF THE INVENT]JON

Therefore, in practice of this invention according to
a presently preferred embodiment, there is provided a
steerable power transmission system wherein the out-
put shaft has a bevel gear engaging a pair of contra-
rotating ring gears for balanced torque; a drive tube
transverse to the axis of the bevel gear is coaxial with
the ring gears; means are provided for driving each of
the ring gears in opposite directions from the drive
tube, including an over-running clutch for permitting
either ring gear to run relatively faster than the other
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2

ring gear thereby perrhitting the output shaft to be piv-
oted around the axis of the drive tube.

DRAWINGS

These and other features and advantages of the in-
vention will be appreciated as the same becomes better
understood by reference to the following detailed de-
scription of a presently preferred embodiment when
considered in connection with the accompanying draw-
ings wherein:

FIG. 1 illustrates semi-schematically a boat equipped
with a power transmission system constructed accord-
ing to principles of this invention;

FIG. 2 illustrates in semi-schematic vertical cross sec-
tion the power transmission system of FIG. 1; and

FIG. 3 is a transverse cross section along line 3—3 of
FIG. 2.

’ " DESCRIPTION

FIG. 1 illustrates in longitudinal cross section a small
boat 10 constructed so as to be driven by a power trans-
mission system comnstructed according to principles of
this invention. The hull of the boat is shown only gener-
ally and the entire figure is a semi-schematic arrange-
ment of structures readily implemented by one skilled
in the art. A suitable marine engine 11 such as a gaso-
line or diesel motor is mounted at some convenient lo-
cation within the hull for aligning the center of gravity
and center of buoyancy.

A power transmission 12 is mounted in an aft portion
of the boat. In the illustrated arrangement the boat has
a raised portion 13 in the bottom of the hull for mount-
ing the transmission. Such an arrangement is employed
so that the driving propeller 14 does not extend an ex-
cessive distance beyond the bottom of the hull, thereby
limiting the draft of the boat. If desired the power trans-
mission can pe arranged to extend through the usual
bottom of the hull or, as will be apparent, it can be ar-
ranged on an extension beyond the transom. Such a
transmission can be used in the front or middle of the
boat if desired. This can make a very versatile work
boat. . .

The power transmission has a fixed housing 16 that
is connected to and through the raised portion 13 of the
hull in any suitable manner that inhibits leakage of
water into the boat. A rotatable housing 17 extends
below the fixed housing and is free to rotate or pivot
about a vertical axis as hereinafter described in greater
detail. The propeller 14 is mounted transverse to the
axis of rotation of the rotatable housing 17. A steering
shaft 18 extends upwardly from the fixed housing 16
and has its lower end (not shown in FIG. 1) connected
to the rotatable housing 17. A tiller 19 is connected to
the steering shaft for steering the power transmission
system and hence the boat. It will be apparent that the

‘tiller 19 is merely a schematic representation and that

preferably a wheel and conventional drive linkage is
used. Such a steering arrangement can be employed
with any desired mechanical advantage or with hydrau-
lic power boosters if desired.

FIG. 2 is a semi-schematic illustration in vertical
cross section through the power transmission system of
FIG. 1. In the illustration of FIG. 2 the center portion
is broken away to enable showing the upper and lower

* portions in greater detail. The power transmission can
" be of any arbitrary length desired.
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FIG. 3 is also a semi-schematic illustration in hori-
zontal cross section through the power transmission.
The cross section of FIG. 3 is taken along the staggered
line 3—3 through the lower part of the transmission as
shown in FIG. 2.

In the power transmission system a number of bear-
ings are required for supporting rotatable parts. In the
illustrations these are indicated only schematically and
it will be understood that such bearings may also in-
clude means for accommodating thrust as well as lat-
eral loads on the parts being supported. It will also be
apparent that a number of seals will be required in a
power transmission system employed in a boat, to keep
out water. The only high speed dynamic seal required
is around the propeller shaft itself and all other seals
are static or low speed. A movable seal is needed be-
tween the outer housing 17 and the fixed housing 16,
but this need rotate only at very low rates such as used
for steering. Sealing is simplified by running the trans-
mission full of oil. Such arrangements are well within
the skill of the art and the details are generally omitted
from the description and drawings since there would
merely be a tendency to confuse and obscure the mean-
ingful description. It will also be immediately apparent
that no means for assembling and disassembling the
power transmission are described or illustrated herein
since there will also be apparent to one skilled in the art
and would obscure the operating mechanisms.

. The fixed housing 16 may be connected to the hull
of the boat by a flange 21 and preferably includes a
downwardly - extending portion 22 -which extends
through the hull for mechanical connection and which
may also provide additional rotational and thrust bear-
ing support (not shown) for the rotatable housing 17
which receives the principal force exerted by the pro-
peller. The rotatable housing is also supported at its
upper end by a suitable bearing 23 which permits it to
rotate about a vertical ‘axis. It is only in the regions
where sealing or bearing support is required that the
rotatable housing needs to be round, and it will be ap-
parent that streamlining of the housing is ordinarily de-
sirable in marine applications.

The fixed housing includes a vertically extending
inner housing tube 26 which does not rotate and is con-
nected to the outer rotatable housing 17 at its lower
end by a bearing 27. The inner housing tube thereby
carries a substantial portion of the thrust load of the
propeller when the transmission is in use.

The steering shaft 18 is coaxial with the axis of rota-
tion of the outer rotatable housing 17. The lower end
of the steering shaft is coupled to the rotating housing
so that the shaft and housing turn together. The upper
end of the steering shaft 18 is supported in the fixed
housing by a conventional bearing 24 and extends
through the upper face of the fixed housing to the tiller.

A drive tube 28 extends through much of the vertical
extent of the power transmission and is coaxial with the
steering shaft 18 and the inner housing tube 26, The
drive tube is supported at its upper end.by the fixed
housing and a bearing 29. At its lower end the drive
tube is supported by a bearing 31 connecting it to the
lower end of the inner housing tube 26, The bearings
29 and 31 permit the drive tube to rotate about a verti-
cal axis independently of position or rotation of the
steering shaft or housings.

A bevel gear 32 on the upper end of the drive tube
28 engages a bevel gear 33 on the drive shaft 34 from
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the motor. It will be apparent that if desired a clutch
and gear ratio changing transmission may be included
between the power transmission and the motor or if de-
sired can be made integral with the illustrated power
transmission. The gear ratios in such a transmission can
be any desired value for accommodating the gear ratios
established by the gearing hereinafter described in the
steerable power transmission so that the propeller can
be driven at any desired speed relative to the motor.
A lower driving bevel gear 36 is fixed near the lower
end of the drive tube 28. The driving bevel gear 36 en-
gages a driven bevel gear 37 mounted on a short shaft
38 supported by a bearing 39 in the inner housing tube
26. At the opposite end of the shaft 38 from the driven
gear 37 is a drive train output bevel gear 41 which en-
gages a lower ring gear 42. The lower ring gear 42 is co-

_ axial with the drive tube and is supported on the inner
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housing tube 26 by a bearing 43.

The lower ring gear 42 has two bearing faces, one in
engagement with the drive train output gear 41, and the
other in engagement with a bevel gear 44 on the output
shaft 46 leading to the boat propeller. The bevel gear
44 on the output shaft is also in engagement with a gear
face on an upper ring gear 47. For the power transmis-
sion system to operate properly, the upper ring gear 47
must rotate in a direction opposite to the direction of
rotation of the lower ring gear 42. ,

A drive train is, therefore, provided between the
drive tube 28 and the upper ring gear 47 to cause it to
rotate in the opposite direction from the lower ring
gear. This upper drive train includes an upper driving
gear 48 on the drive tube having its gear face facing in
the opposite direction from the gear face on the lower
driving gear 36. The upper driving gear 48 is in engage-
ment with a driven bevel gear 49 mounted on a short
shaft §1. The shaft 51 is supported on the inner housing
tube 26 by a bearing 52. At the opposite end of the
shaft from the driven gear 49 is a drive train output
gear 53 which is in engagement with a second gear face
on the upper ring gear 47. The gear ratios of the two
drive trains between the drive tube and the ring gears
are the same so that the upper and lower ring gears are
driven in rotation in opposite directions at the same
speed. _

Since the bevel gear 44 on the output shaft is in en-
gagement with both contra-rotating ring gears the driv-
ing torque on it is balanced relative to the shaft axis. If
the bevel gear were in engagement with only one ring
gear there would be a tendency for the output bevel
gear to “run around” the ring gear, carrying the rotat-
able outer housing 17 with it. This would merely cause
the power transmission to spin idly in the water and no
useful purpose could be accomplished. The forces on
the output shaft are, however, balanced by the contra-
rotating ring gears, both of which are driven by the
drive tube, and there is therefore no significant torque
tending to twist the rotatable housing 17 from the posi-
tion in which it rests. As a matter of fact with only such
an arrangement it would be impossible to rotate the ro-
tatable housing 17 relative to the inner housing tube 26
since that would amount to a phase shift between the
two ring gears. This is resisted since both ring gears are
linked to the drive tube by the drive trains. A balanced,
but fixed, drive would result.

To permit the rotatable housing 17 to be moved and
the transmission steered, a conventional over-running
clutch 54 is provided between the shaft 38 and the
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drive train output gear 41. Similarly an over-running
clutch 56 is provided between the shaft S1 and the
drive train output gear 53. The over-running clutches
54 and 56 are illustrated in a cut away portion of the
respective gears as one of the sprags of a conventional
sprag type over-running clutch. Either ratchet type or
roller and cam type over-running clutches can be used
in lieu of the sprag type. In the schematic illustration of
FIG. 2 the bearings typically associated with a sprag
type over-running clutch are omitted. The over-
running clutches 54 and 56 are oriented for carrying a
forward driving torque from the drive tube through the
respective drive train to the respective ring gear. Any
substantial torque in the opposite direction will cause
an over-running clutch to slip. It will be noted, there-
fore, that a reversing mechanism between the motor
and the power transmission is undesirable.

The over-running clutches permit one of the ring
gears 42 or 47 to run relatively faster than the other
rinig gear. This is probably easiest to visualize in a static
situation when torque is not being transmitted through
the power transmission. Assuming that the lower ring
gear 42 is fixed in position, if one rotates the outer
housing 17 about its vertical axis in the proper direc-
tion by turning the steering shaft 18, the propeller shaft
46 is carried with it. The output bevel gear 44 on the
propeller shaft rotates and causes the upper ring gear
47 to advance at twice the rate that the output shaft
moves about the housing axis. The upper ring gear is
thus running relatively faster than the lower ring gear
and the upper over-running clutch 56 slips to permit
this to occur without transmitting such motion to the
drive tube. If the housing is turned in the opposite di-
rection, the lower over-running clutch slips to accomo-
date the motion. The same thing occurs when the vari-
ous parts are moving and torque is being transmitted
through the power transmission. Over-running clutches
typically require no more than about 3 percent of the
transmitted torque in a reverse direction in order to
cause slippage. The torque applied through the steering
shaft to effect turning of the housing is, therefore, no
more than about 3 percent of the transmitted torque,

Although but one embodiment of power transmission
constructed according to principles of this invention
has been described and illustrated in detail herein,
many modifications and variations will be apparent to
one skilled in the art. Thus, for example, instead of the
output shaft 46 coming out normal to the axis of the
outer housing it can be carried through a right angle
bevel gear system to come out of the bottom of the
housing, which may be desirable for operating a jet
pump of the like in lieu of the propeller provided in a
preferred embodiment.

The drive trains between the drive tube and the re-
spective ring gears need not be located opposite to
each other as in the illustrated embodiment, but can be
in any desired positions around the drive axis, Force
levels are minimized with the drive trains on. opposite
sides of the fixed inner housing tube. If a larger bevel
gear is used on the output shaft so that the ring gears
are further apart, the drive trains can be rearranged so
that both are between the ring gears, Similarly, both
drive trains can be outside of the space between the
ring gears if desired. This latter arrangement permits
manufacture of identical upper and lower ring gears
with gear faces on opposite sides thereof which cuts
fabrication costs. The length of the transmission may
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be increased if this arrangement is used, but the diame-
ter can be reduced.

The preferred arrangement has a central steering
shaft inside the drive tube, however, if desired a drive
shaft can be used and the steering torque can be ap-
plied to the rotatabie housing 17 by a gear engaging the
upper portion of the housing somewhere in the vicinity
of the bearing 23. A reduction in housing diameter can
result.

It will also be noted that numerous output bevel gears
may be provided in engagement with the two ring gears
so that plural driven outputs can be rotated. Thus, for
example, four output gears may be provided in engage-
ment with the ring gears at orthogonal positions around
the axis of the housing and all four of these can be
driven at once and rotated about the housing axis at
once. Such an embodiment may have utility in driving
mechanisms for rotary wing aircraft, for example. If
two opposite output shafts are used, both “‘pusher’” and
“puller” propellers can be used on a boat.

In the illustrated arrangement the outer housing and
output shaft can be rotated a full 360° around the axis
of the power transmission in either direction. This is de-
sirable in the embodiment where the power transmis-
sion is used in a boat since it permits the propeller to
be oriented towards the bow for driving the boat back-
wards without a reversing mechanism. This is actually
quite efficient since marine propellers are most effi-
cient in their forward direction.

Many other modifications and variations will be ap-
parent to one skilled in the art. It is therefore to be un-
derstood that within the scope of the appended claims
the invention may be practiced otherwise than as spe-
cifically described.

What is claimed is:

1. A power transmission comprising:

a rotatable output shaft;

an output bevel gear on the output shaft;

a first drive bevel gear having an axis normal to the
axis of the output shaft in engagement with the out-
.put bevel gear; . :

a second drive bevel gear coaxial with the first drive
bevel gear and in engagement with the output bevel
gear,

common means for driving the first drive bevel gear
and the second drive bevel gear in mutually oppo-
site directions; and i

an over-running clutch between the means for driv-
ing and each of the drive bevel gears so that the
drive bevel gears can rotate at relatively different
rates and the axis of the output shaft can pivot
around the axis of the drive bevel gears.

2. A power transmission as defined in claim. 1
wherein the means for driving is coaxial with the first
and second drive bevel gears for pivoting of the axis of
the output shaft around 360°.

3. A power transmission as defined in claim 1
wherein the means for driving comprises a drive mem-
ber coaxial with the drive bevel gears and first and sec-
ond drive train means connecting the driving member
to the first and second drive bevel gears respectively for
driving them in opposite directions.

4. A power transmission as defined in claim 3
wherein each drive train means includes one of the
over-running clutches for permitting the respective
drive bevel gear to rotate relatively faster than the
other drive bevel gear.
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5. A power transmission as defined in claim 4
wherein each drive train means comprises;

a first gear in engagement with the drive member;

a second gear in engagement with a portion of the re-

spective drive bevel gear; and

means for supporting the first and second gears for
rotation about an axis extending transverse to the
drive member axis, and wherein the over-running
clutch is between the first and second gears.

6. A steerable power transmission comprising:

a fixed housing;

an outer housing surroundmg a portion of the fixed
housing;

means for pivoting the outer housing about an axis
extending through the fixed housing;

a drive member coaxial with the outer housing;

means for mounting the drive member for rotation
relative to the fixed housing and the outer housing;

an output shaft extending through the outer housing;

a driven bevel gear connected to the cutput shaft and
having an axis transverse to the drive member axis;

a first ring gear coaxial with the drive member;

a second ring gear coaxial with the drive member, the
first and second ring gears being in engagement
with opposite sides of the driven bevel gear;

means for mounting the first ring gear and second
ring gear respectively for rotation relative to the
fixed housing and the outer housing;

means for connectmg the drive member to the first
and second ring gears respectively for driving them
{in mutually opposite directions of rotation; and

a pair of over-running clutches for permitting either
of the ring gears to run relatively faster than the
other of the ring gears.

7. A steerable power transmission as defined in claim
6 wherein the means for piveting the outer housing
comprises a steering shaft coaxial with and extending
through the drive member, and connected to the outer
housing,.

8. A transmission as defined in claim 6 wherein the
means for connecting comprises, for each ring gear:

a driving bevel gear on the drive member;

a driven bevel gear in engagement with the driving

gear;

an output drive gear connected to the driving gear
and in engagement with one of the ring gears; and

means for mounting the driven gear and output drive
gear for rotation about an axis transverse to the
axis of the drive member, and wherein the over-
running clutch is between the driven gear and the
output drive gear.

9. A steerable power transmission compnsmg

a fixed housing including an inner housing tube;

an outer housing surrounding the inner housing tube;

means for mounting the outer housing for rotation
about an axis extending along the inner housing
tube;

a drive tube coaxial with the outer housing;

means for mounting the drive tube for rotation rela-
tive to the fixed housing and the outer housing;

a steering shaft coaxial with the drive tube and con-
nected to the outer housing;

an output shaft extending through the outer housing;

a driven bevel gear connected to the output shaft and
having an axis transverse to the drive tube axis;
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8

a first ring gear between the fixed inner housing tube
and the outer housing and coaxial with the drive
tube;

a second ring gear between the fixed inner housing
tube and the outer housing and coaxial with the
drive tube, the first and secornid ring gears being in
engagement with opposite sides of the driven bevel
gear;

means for mounting the first and second ring gears
for rotation relative to the inner housing tube and
the outer housing;

drive train means for connecting the drive tube to the
first ring gear for driving it in a first direction of rota-
tion mcludmg an over-running clutch for permitting the
first ring gear to run relatively faster than the drive
tube; and -

drive train means for connecting the drive tube to the
second ring gear for driving the second ring gear in
a rotational direction opposite to the direction of
rotation of the first ring gear and including an over-
running clutch for permitting the second ring gear
to run relatively faster than the drive tube.

10. A transmission as defined in claim 9 wherein each

of the drive train means comprises:

a driving bevel gear on the drive tube;

a driven bevel gear in engagement with the driving
gear;

an output drive’ gear connected to the driving gear
and in engagement with one of the ring gears; and

means for mounting the driven gear and output drive’
gear for rotation about an axis fixed by the inner
housing tube and transverse to the axis of the drive
tube, and wherein the over-running clutch is be-
tween the driven gear and the output drive gear.

11. A boat compnsmg

a hull;

a motor mounted in the hull;

a steerable power transmission connected to the
motor and including a vertically extending pnvot-‘
able portion extending below the hull;

a drive propeller on the pivotable portion of the
transmission;

an output gear connected to the propelier;

a pair of drive gears engaging the cutput gear on op-
posite sides thereof;

common means for rotating the drive gears in mutu-
ally opposite directions;

an over-running clutch between the common means
for rotating and each of the drive gears for permit-
ting either of the drive gears to rotate relatively
faster than the means for rotating; and

means for pivoting the pivotable portion and the axis
of the propeller about a vertical axis.

12. A boat as defined in calim 11 wherein the axis of
the propeller can pivot through 360° about a vertical
axis and wherein:

the output gear comprises a bevel gear connected to -
the propeller; and

the drive gears each comprise a bevel gear engaging
the output bevel gear and rotatable about the verti-
cal axis.

13. A boat as defined in claim 12 wherem the com-
mon means for rotating comprises a drive member co-
axial with the vertical axis; and further comprising
drive train means including one of the over-running
clutches between the drive member and each of the
drive bevel gears.



- 3,750,616

9

14. A boat as defined in claim 13 wherein each drive
train means comprises:

a first gear in engagement with the drive member;

a second gear in engagement with a portion of the re-

spective drive bevel gear; and

means for supporting the first and second gears for
rotation about an axis extending transverse to the
drive member axis, and wherein the over-running
clutch is between the first and second gears.

15. A boat as defined in claim 14 wherein the means
for pivoting comprises a shaft coaxial with and extend-
ing through the drive member, and connected to the
pivotable portion adjacent the lower end thereof.

16. A boat comprising:

a hull;

a motor fixed in the hull; and

a steerable power transmission connected to the
motor comprising: _

a fixed housing connected to the hull and including
a vertically extending inner housing tube;

an outer housing surrounding the inner housing tube;

means for mounting the outer housing on the fixed
housing for pivoting around a vertical axis;

a drive member coaxial with the outer housing;

means for mounting the drive member for rotation
relative to the fixed housing and the outer housing
about the vertical axis;

an output shaft extending through the outer housing;

means for propelling the boat connected to the out-
put shaft and having an axis transverse to-the verti-
cal axis; : ' :

a driven bevel gear connected to the output shaft and
having an axis transverse to the vertical axis;

a first bevel gear coaxial with the drive member;

a second bevel gear coaxial with the drive member,
the first and second bevel gears each being in en-
gagement with an opposite side of the driven bevel
gear;

means for mounting the first bevel gear and the sec-
ond bevel gear, respectively, for rotation relative to
the fixed housing and the outer housing;

means for connecting the drive member to the first
and second bevel gears, respectively, for driving
them in mutually opposite directions of rotation;
and

a pair of over-running clutches for permitting either
of the first or second bevel gears to run relatively
faster than the second or first bevel gear, respec-
tively.

10

17. A boat as defined in calim 16 wherein the drive
member comprises a tube, and further comprising a
steering shaft coaxial with and extending through the
drive tube and connected to the outer housing at its

5 lower end. '
18. A boat as defined in claim 17 wherein the means
for connecting for each bevel gear comprises:
a driving bevel gear on the drive tube;
a driven bevel gear in engagement with the driving
gear;
an output drive gear connected to the driving gear
and in engagement with one of the first or second
bevel gears, respectively; and
means for mounting the driven gear and output drive

10

15 gear on the inner housing tube for rotation about
an axis transverse to the axis of the drive tube, and
wherein the over-running clutch is between the
driven gear and the output drive gear.

20 19. A balanced steerable power transmission com-

prising:
a fixed housing;
a rotatable drive member within the fixed housing;
a steerable housing around the portion of the fixed
housing and mounted for pivoting about an axis ex-
tending along the fixed housing;
an output shaft fixed in location on the steerable
housing and rotatable relative thereto;
an output gear on the output shaft; and
a pair of similar drive trains between the drive mem-
ber and the output gear, each drive train having:
an input portion coupled to the drive member and
fixed in location by the fixed housing;
an output portion in equal driving engagement with
the. output gear irrespective of the. pivotal loca-
tion of the output shaft around the pivot axis of
the steerable housing, including a ring gear be-
tween the fixed housing and the steerable hous-
ing and means for mounting the respective ring
gear for rotation about the pivot axis of the steer-
able housing, the respective ring gears in the two
drive trains being in driving engagement with op-
posite sides of the output gear on the output shaft
and coupled to the drive member for rotation in
mutually opposite sense; and
an overruning clutch in each drive train for permit-
ting either of the respective ring gears to rotate

relatively faster than the other ring gear.
* * * * *
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