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APPARATUS FOR STABILIZING AND
‘ MANEUVERING SUBMARINES

‘ Harry H. Hoke, Jr., Washington, D. C.
Application May 15, 1952, Serial No. 287,980
8 Claims. (Cl. 114—16)

The object of the invention is to provide apparatus for
stabilizing and maneuvering submarines without-the use
of the regular power plant and its attendant noise, where
the submarine is seeking to hide from attack and would
otherwise have its position disclosed by the noise emanat-
ing from the regular power plant; to provide apparatus
for the purpose indicated in which the stabilizing ap-
pliances may- be selectively actuated, so that the helms-
man will have no difficulty in keeping the submarine on
an even. keel; to provide a steering apparatus that will
enable the helmsman to maneuver the submarine within
a small area; to provide apparatus of a character stated
which, when not in use for maneuvering or stabilizing,
may be made to function as an auxiliary propelling
means; and generally to provide a maneuvering and sta-
bilizing apparatus which, for the functions performed, is
of . comparatively simple form, comparatively cheap to
manufacture, and of a character unlikely to: get out of
order in use.

With this object in view, the invention consists in a con-
struction and combination of parts of which a preferred
embodiment is illustrated in the accompanying drawings,
wherein: -

Figure 1 is a perspective view of a conventional sub-
marine showing the manner of applying the invention
thereto;

Figure 2 is a top-plan view of the structure of Fig-
ure 1;

Figure 3 is a perspective view of an improved form of
submarine showing the invention applied thereto;

Figure 4 is a sectional view showing the construction
by. which the stabilizing and maneuvering propellers are
shifted from their positions as auxiliary propellers into
the positions which they assume in carrying out their pri-
mary function; ’

- Figure 5 is a front elevational view of the structure of
Figure 4; ;

Figure 6 is.a view in elevation and partly in section of"
the ‘miniature power plant by which the stabilizin_g and

maneuvering propellers are energized; :

Figure 7 is a sectional view .on the plane indicated by
the line 7—7 of Figure 6;° o o

Figure 8 is a sectional view on the plane indicated by
the line 8—8 at Figure 6; o

“Figure 9 is a sectional view on the plane indicated by
the line 9—9 of Figure 6; ‘ )

Figure 10.is ‘a sectional view illustrating the ‘electric
valve employed in the oxygen tank line; ‘

"Figure 11 is an elevational view, partly in section, of
one of the dual motors for driving the maneuvering and
stabilizing propellers; . '

Figure 12 is a diagrammatic view of the stator wiring
of said motors;

Figure 13 is a diagrammatic view of the ‘wiring by
which the various propellers are controlled and ‘are shifted
from their positions as stabilizing and maneuvering pro-

pellers to positions where they function as auxiliary pro-

pellers; - . - .
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Figure 14 is an enlarged cross-sectional view of the
structure of Figure 15;

Figure 15 is an elevational view of one of the stabiliz-
ing units, showing, in dotted lines, its vertical position.

Under present conditions it is impossible for a sub-
marine to secrete itself when submerged without giving
audible evidence of -its approximate position, due to the
necessity of operating the propellers. The present inven-
tion contemplates the provision of apparatus for maneu-
vering and stabilizing the submarine but without the.
use of the power plant, or batteries which constitute the
source of power supply with submerged conventional sub-
marines.

Whether the submarine be of the form shown at 20 in
Figure 1, which is the conventiona] style or of the form
shown at 21 in Figure 3, which is a deviation from the
conventional style, the stabilizing means are identical and
consist of the forward stabilizing units 22 and the rear
stabilizing units 23. But identical units 24 and 25 are
provided fore and aft for maneuvering or steering. All
of these units are identical in construction and each con-
sists of a cylindrical housing 26 formed with a central
bearing web 27 and end cases 28. Interiorly, the housing
carries the stators 29, and rotors 30 which are designed
for operation on three-phase alternating current, so that
rotation is imparted to the rotors solely through the ro-
tating magnetic fields set up in the stators. The stators
are made water-proof and in this respect are identical
with the stators illustrated and described in application.
No. 266,429, filed January 14, 1952. It is not necessary,
therefore, to go into the details of how the windings of
the stators are kept dry, as they must be, since the entire
case or housing 26 is submerged.

The propellers 31 are positioned at opposite ends of
the case and their shafts, which carry the rotors, are
journaled in the end cases and in the division web 27.
The propellers are of the form shown in application No.
241,513, now Patent No. 2,755,867, filed August 13,
1951, but are rotated in opposite directions, so that the
spiral blade on the forward one is the reverse of the
spira] blade on the aft one.

In Figure 12, the stator windings are illustrated dia-
grammatically. - The windings 29A and 29B are connected
together as shown, corresponding points in the two wind-
ings being connected together as indicated at “a” with
relatively opposite points connected as indicated at “b”
and “c.” Thus it is apparent that one phase in the winding
29B is reversed as respects that phase in the winding 29A.
Thus the two rotors 30 of any unit will rotate in relatively
opposite directions, but since the: spiral blades of the
propellers follow reverse spiral angles, the two propellers
have a combined propelling force. in the same direction.

But the stabilizing and maneuvering propeller units are
auxiliary appliances, and the submarine, when in move-
ment is driven by the propeller units 32, the detailed con-
struction-of which it is not necessary to.outline in view
of the fact that they are identical to the propellers illus- .
trated in application- No. 266,429, filed on January 14,
1952, and No. 242,655, filed' August 20, 1951.

Except when the submarine is submerged and it is
being -endeavored ‘to ‘keep its location secret, the. pro-
peller units 22, 23,"24, and 25 ‘have their axes of ro-
tation parallel to the keel of the submarine; or in axial
coincidence - with - some -of - the propellers :32. In these
positions, . they . constitute supplementary driving means
for the vessel. : :

‘When the maneuvering. or stabilizing functions are to
be performed, however, the axes of the propeller -units
22, and 23 must be vertical, or normal to the horizontal
plane of the keel while the units 24 and 25 must have .
their axes transverse to the keel. To make this possible,
each-unit is provided with a'lateral arm'33 which is of
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tubular form, so that the conductors 34, -energizing the

stators may reach the windings of the latter. The arm 33
is mounted in a bearing box 35 passing through the wall
of the hull and.is.so constructed as:to receive the packmg

36 at the outside and inside of the hull. and: to, receive,

the packing, nuts 37 to compress.- the packing and. effect a
water-t;

a hollow shaft)-is equipped with.a worm gear 38 in mesh
with_a. worm. 39, dnven by a three-phase motor 40, on the
shaft of which.the worm is. mounted,

On, the. outer face of the gear. 38 but, spa.ced from the.

latter’i 1s.a, contact. plate 41, supported by bracket arms 42,
ling, from a. . bracket 43, -

its. perxphery the contact segments 44, 45,.46;.47, 48. and
49, .These’ segments aré, positioned. as. shown and. are
tra.nsversed by the contact. arms 50_and. 51 connected by
the conductors 52 and 53 with. two. of the bmdmg posts

of ‘the motor 40. The other binding post is. connected.

by means of a.conductor. 54. with one pole. of a terle-

pole sw1tch 55. . The purpose. of this. construction-is; to
provide a power meéns, of s]:uftmg the: maneuvering. and.
stabilizing units from their vertical to. their. horizontal. :
positions and vice versa. Such a function of. course calls-
for reversing the direction of rotation of. the motor-40,.
but; bemg a three—phase motor, _reversal can. be effected:
by reversmg or:interchanging. any two of the three leads.
and thiis is.accomplished. when the contact arms, 50. and.

51 traverse their attendant segments, 44.to. 49.

Between the switch 55. and the. contact disc 41, a.

do

le-throw double pole. switch. 56. is. interposed, but

bri

this end, the lower right.and supplemental, contact- is
electncally connected to.the segment 47 by a conductor
57, The segment 48, which is Ionger. than either the. segr

ment 47.or 49; is connected by the conductor, 58 with the:
upper Teft hand main. contact of- the. switch, while. the:
segment, 49 is_ connected by means of; the_conductor 59:

with the upper auxiliary 1éft-hand contact. of the:switch.
The main contacts are cross-connected by, the. conduc-
tors, 60 and 61.

The: segment 44.is connected to- the .upper right-hand
aux:hary contact. by means. of a. conductor. 62; the. seg-

ment 45 to the lower left hand main. contact by means

of a’conductor. 63 and the segment.46 to. the. lower. left-

hand auxxhary contact by means of a conductor. 64: The.
blades of the switch. 56 are connected by the. conductors:

65 and 66 with two of the blades.of the_switch 55.

The switch 55is a triple-pole double-throw. switch.and.
when in the upper position, connects. the motors. 40-with. ,
-the conductors. §7 which lead to.the three—phase genera-.,

tor of the main power plant of the: submarine, which-is
the position the switch will be in, when, the. :submarine is

traveling, on the surface or, for that matter, when: it is,
nav1gat1ng below the surface in accordance with. the. plan/
- outlined in application No., 247, 008, now Patent - No:. .
When: the; switch;
55 is in the lower: position, it.connects the motors 40. with -

2,720,856, filed September. 17, 1951.

the conductors 68 which- are: the output conductors:of the

auxrhary or_sound-proof power plant which. embodies. the-

generator 69- driven. by a small diesel. 70 to- which it-is
directly: connected :and: which- is: fuelled from' the- main

fuel:source with ‘air-supplied from an auxiliary air-tank
7%, or:oxygen supplied from- an auxiliary oxygen  tank

72 passed through an auxiliary injector 73 and’ dnven by

a-motor 74; the electric valve 75 bemg interposed. be- .

tween the: oxygen tank and the m]ector In function. and.

pnnclple;_ this. power plant is identical w1th that illustrated:

ght. connecnon, s, that. there may: be no. leakmg;
where the. maneuvering or- stab11121ng unit. is. mounted.
InterLorly to. the hull; the arm 33 ‘(which. is in. effect,

] The. contact plate is. of.
insulating material and carriés on its outer face adjacent.

is'of a form._ to have. each of its two- legs.
lge Wwo contacts.in elther of its two positions, the inner-
contacts being referred fo as. supplemental contacts. To.

<
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invention, being designed to supply only limited power
sufficient for stabilizing and maneuvering.

In order that it may be sound-proof, the base 76 is im-
posed on a rubber mat 77, seated on a secondary base
78, and a marginal cushion of rubber 79 is imposed upon
the base and secured in position by a marginal flange 80
bolted to an upstanding flange: 81; formed integrally with
the secondary base. The cushioned mounting for the
plant constitutes. a; noise: -silencer. In. order to eliminate
all noise emanating from the apparatus, the whole is
covered with a rubber hood 82 which, when:access is to
be had. to any of, the plant apparatus, may be raised by
means of the cables-83:

To provide for adequate heat. dissipation, the hood is
provided with heat dissipation flanges . 84 extending
through the wall thereof but since these are spaced.from
each other and are solely rubber supported they do not
operate-as a. means: for transmlttmg noise;, but only ﬁor
dxssrpatmg heat -

THe' maneuvering-andr stablhzlng units when- their-axes-
are- normal’ to- the Keel; are-operated: from the: auxiliary-
power plant; but' when' parallel ‘to- the keel" are: operated-
from - the: main power: plant;:since they -are- then' aux111ary
propellers

Ii: describing’ tlie~ operation; of ‘the- motor 40; it was- ins
tended-that' that' should- apply to-shifting- all’ of the units-
22 'to- 25} each- of: which- Has' thie- switching- mechanism-
comprising the: segments-44-t0-49, but the-switch- 50°con=
trols: the-whole- set. :

It: bemg necessary to~reverse the- rotation of’ the units;
a: reversing switch is provided: for each; that- is; there- is~
o single-reversing-switcli-85:for-all‘of” the aft-units; a simiz
lar switch- 86 for-all*ofithe-forward: units; a- switch 87:for-
the afi:steering-unit- 25 and: a- switch 88 for the forward*
steering unit-24;° But: these switches- only control- two-
conductors, since that is all it is necessary to:control: for-
change of dlrectlouﬂm .@thiree-phase-circuit: One-terminal

.. ofzeactk of  the-units- 22; 23; 24iand* 25 is’ conneeted” in~
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on. the: conductor-§4;- as- by ‘conductors 89 and<90: The:
switches 85 through 88 are double-pole, double-throw
switches:: ands the hinge- contacts: are- connected- by the
conductors 9% in: on: the- conductors- 65:and- 66. The-
clip contacts are cross-connected, as is usual_ in doubles:
throw “double:pole switches- used: for- reversing- piirposes
and the clip contacts. of the switch 85 are conmpected by
the. conductors:92; witli«two: of: the- binding posts-on: the
units 23. ; The: switches: 85i through- 88:are- ‘identical: in«
construction: -and:their: outer:contacts. are: cross-connected
as:before:explained:  The: clip: contacts: of: the: switch- 87
are:connected-by the:conductors-93 with the aft maneuvers-
ing; unit<25; while: the: olip: contacts: of the:switch: 88¢are:
connected by the conductors 94 with the forward: maneu--
vering:uniti24; . The: clipi.contacts: of:the .switch: 86%are
connected by the conductors 95 with the forward stabiliz= -
ing units:22;." Obviously; if:any.of:the switches:85 through
88 is closed; three-phase; current:will;be-fed to.the:selectedi:
units, or to all, if all:the:switches: be:closed; the:path:of:
such ; current; being; over:the: conductors: 91,.92 and: 89.
Since the maneuvering units are: separately ‘closed:: andi:
the;stabilizing units,independently; controlled in pairs;.any
one being susceptible of rotation, either right-handedly: or:
Ieftahandedly, depending . on-the; position: of: its particular
switch, it is obvious that the maneuvering: propellérs:may::
be..run..in, relatively;. opposne -directions so :that; the:sHip
may be turned on_an axjs:practically. at. the- longltudmal :
center, of  the, keel,, or -if,'one. of: the: maneuvermg ‘units
only, be in,. operat;on, tumed w1th a.point at-.one:end of:
the keel as an axis. Thus the boat may. be; .conveniently::
set_for, the.firing-of, torpedoes,. as-from. the. torpedo-tubes
indicated at 96 in Figure 1. Of course, this-control:of.
the.;units; assumes, that; they - are- then: adjusted: on: axes
normal:to-the. keel; as-otherwise they: wonld-all-run:in:the-
jiis: proceeding: on: its: course::

lar to the keel to positions parallel to the keel is accom- ..

The opexanonrof shifting the ‘units:from: posmons ‘afigus:
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plished by the actuation of the switch 56. Suppose that
the unit is vertical, if it be a stabilizing unit, or trans-
verse, if it-be a maneuvering unit, then the arms 50 and
51 will appear as in Figure 13, that is, they will bear on
the segments 46 and 47 respectively. But then, the
switch: 56 will be in the elevated position, it having been
rajsed to that position to effect the assumed position of
the unit. And in such position, the motor 40 is deprived
of current, the segments 46 and 47 being connected with
the then unenergized supplemental clips at the bottom of
the switch. . It is now desired to actuate the units to
bring them into parallelism with the keel and the switch
56 is depressed so- that its blades bridge the main and
supplemental clips at the bottom. Then the segments 46
and 47 become. energized, three-phase current flowing
over. the conductor 65, thé switch blade, the supplemental
clip, the conductor 57, the segment 47, arm 51, the con-
ductor 52 to ‘another binding post of the mctor, and
over the conductor 66 to the left-hand blade of the switch,
over the conductor 64, the segment 46, arm 50, the con-
ductor- 53.to the center binding post of the motor. Thus
the motor will be put in operation, and rotating its worm
and with it the worm gear will rotate the arm 33. But
this results in rotating the arms 51 and 50 and they pass
from the segments 47 and 46 onto the segments 48 and
45 respectively, so that the increments of current that
passed over the conductors 64 and 57 now pass over the
conductors 63 and 58 to the segments 45 and 48 and to
the motor binding posts as formerly. When the arms
50 and. 51 reach a horizontal position, they bear on the
segments 49 and 44 but these segments are connected
with the top supplemental contacts of the switch 58 and
are dead when the switch is in the lowered position, so
that the motor is brought to rest, two phases having been
opened. The units will thus assume their positions longi-
tudinally of the submarine until the switch 56 is reversed
to have them assume axial positions transverse of the
submarine. The arms 50 and 51 being disposed as they
are, will act as-indicators to show the positions of the
units, whether their axes are transverse or longitudinal
of -the -boat. . -And the position of the switch 56; which
will be in the helmsman’s cabin along with the switches
85,.86, 87, 88, and 55 will, by its position, indicate the
positions 'of the units, the lowered position of the switch
meaning that the units are longitudinally of the submarine
and the upper position meaning that the units have their
axes transverse of the submarine.

It -is' obvious that the apparatus or mechanism con-
stitutes ‘a convenient means both for maneuvering and
stabilizing, so that the main power plant may be cut out
of service and the stabilizing units operated independently,
together, or relatively reverse directions to bring the boat
on an even keel, just as the maneuvering units may be
employed for turning the boat.

The invention having been described, what is claimed as
new and useful is:

1. Apparatus for the purpose indicated comprising, in
combination with a submarine, propellers mounted later-
ally of said submarine at its forward end on opposite sides
thereof and positioned to rotate on substantially vertical
axes, other propellers also mounted laterally of said sub-
marine at its aft end on opposite sides thereof and posi-
tioned to rotate on substantially vertical axes, a motor
driving each propeller and positioned exteriorly of the
submarine with its rotor coupled directly to such pro-
peller, a miniature power plant energizing all the pro-
peller motors and positioned intericrly of the submarine,
and separate manual controls interposed between the
power plant and the motors, one to control the operation
of the forward lateral propellers and one to control the
operation of the aft lateral propellers, so that either the
forward propellers or the aft propellers may be operated
or all operated together to keep on an even keel a sub-
merged submarine seeking to conceal its position.

2. Apparatus for the purpose indicated comprising, in
combination with a submarine, propellers mounted lateral-
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ly of said-submarine at its forward end on opposite sides
thereof and positioned to rotate on substantially vertical
axes; other propellers also' mounted laterally of said
submarine at its aft end on opposite sides thereof and
positioned to rotate on substantially vertical axes, addi-
tional propellers mounted exteriorly of said submarine
with at least one at its forward end and the other at. its
aft end and positioned to rotate on substantially horizontal
axes transverse to the longitudinal axis of the submarine, a
motor driving each propeller and positioned exteriorly of
the submarine with its rotor coupled directly to such pro-
peller, a miniature power plant energizing the propeller
motors and positioned interiorly of the submarine, and
a plurality of manual controls interposed between the
power plant and the propeller motors to provide for the
selective or combined operation of the propellers, one for
the forward propellers, one for. the aft propellers, one for
the forward transverse propeller, and one for the aft trans-
verse propeller, so that when the submarine is submerged
and seeking to conceal its position, it may be kept on an
even keel and maneuvered laterally,

3. Apparatus for the purpose indicated compnsmg, in
combination with a submarine, motor units mounted later-
ally of said submarine at its forward end and positioned
one on each side thereof, other motor units mounted later-
ally of the submarine at its aft end and positioned one on
each side thereof, each unmit comprising dual rotors, a
propeller directly connected to each rotor and positioned
one at each end of each of said units, all of said units being
mounted to dispose the rotors on substantially vertical
axes, a miniature power plant energizing all of said motors,
and a plurality of manual controls for said motors, one
to .control the operation of the forward motor units and
one to control the cperation of the aft motor units, where-
by the propellers may be actuated to keep the submarine
on an even keel when it is submerged and seeking to con-
ceal its position.

4. Apparatus for the purpose indicated comprising, in
combination with a submarine, motor units mounted later~
ally of said submarine at-its forward end and positioned’
one on-each side thereof, motor units mounted laterally
of the submarine at its aft end and positioned one on each
side "thereof; said units being mounted with their axes
substantially vertical, additional motor units mounted on
top of said submarine with one adjacent to the forward
end and one adjacent to the aft end, the last said units
having their axes of rotation substantially horizontal but
transverse to the longitudinal axis of the submarine, each
motor unit comprising dual rotors, a propeller directly
connected to each rotor and positioned one at each end of
said unit, a miniature power plant energizing all of said
motors, and separate manual controls interposed between
the motor units and the power plant, one to control the
operation of the forward lateral motor units, one to con-
trol the operation of the aft lateral motor units, one to con-
trol the forward transverse motor unit and one to control
the rear transverse motor unit, whereby 2 submerged sub-
marine, whose position is sought to be concealed, may be
kept on an even keel and maneuvered laterally.

5. Apparatus for the purpose indicated comprising, in
combination with a submarine, stabilizing propellers
mounted laterally of the submarine at its forward and aft
ends and on opposite sides thereof, steering propellers
mounted on top of the submarine at its forward and aft
ends, motors directly connected one to each propeller,
mounting means. for said motors whereby they may be
rotated bodily through an angular distance of ninety
degrees by which the axes of rotation of the stabilizing
propellers may be changed from substantial verticality
to substantial horizontality and the axes of the steering
propellers from positions transverse to the longitudinal
axis of the submarine to positions parallel to said axis, a
miniature energizing plant for all of said motors, and a
plurality of manual controls interposed between the pro-
peller motors and the power plant, one to control the
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forward: stabilizing -propellers, one to: control* the aft
stabilizing: propellers, one-to control the: forward® steering
propellers; and’ one to: control the rear steering-propellers;
whereby- the submarine: may’ be* Kept-on- an even keel
when submerged-and concealing its position and* the stabi-
lizing and*steering- propellers-may be made-to: function as
propelling: units when' the- submarine is progressing.

6. Apparatus for' the- purpose indicated’ comprising; in
combination- with- a- submarine; stabilizing- propellers
mounted-one on-each side-of the'submarine both at-its'for-
ward end and' aft end; steering: propellers: mounied on
top: of said‘ submarine- both at its' forward' end and one
at-its. aft'end; driving: motors directly connected’ to- each:
of’ said" propellers,  means for- bodily- shifting said’ pro-
pellers, the- stabilizing propellers from-substantial vertical--
ity-to-substantial horizontality’ and’ the steering' propellel s
from- positions: transverse- to- the: longitudinal axis.of’ the
submarine-to positions parallel'with the submarine axis; a
central submarine-contained energizing- source - for said
propeller motors; a single: manual control for the bodily
shifting means, and a- plurality' of° manual’ controls: for
the -propeller driving motors, one: for- those- of the for-
wardstabilizing propellers; one forthose of the aft stabiliz-
ing-propellers, one:for the forward' steering propellers; and

one for the aft steering propellers, whereby-the submarine °

may- be kept on an- even keel* when ‘submerged in con-
cealment- of its position- and - the stabilizing' and- steering
propellers employed- to- assist in propellmg it when pro--
gressing.

7. Apparatus for-the purpose indicated’ comprising, in
combination with a submarine; stabilizing: propellers:
mounted- one on each side of the- submarine both at its
forward end- and aft end; steering propellers' mounted on-
top- of said submarine both at' its forward end and aft
end, energizing motors directly: connected to each of
said* propellers, motor: driven means for bodily shifting
said propellers, the stabilizing propellers from substan-
tial verticality to-substantial horizontality-and the steering

propellers from positions transverse: to -the axis of the

submarine: to positions substantially parallel to-such axis;
a: central submarine-contained-energizing-source: for-said:
propelléer- motors, a- manual' control- interposed between
the: energizing' source-and’ the: motor- driven bodily shift-
ing means, and ‘a plirality of manual controls for- the
propeller motors, - one: for- thé forward- stabilizing: pro-
pellers, one for the aft stabilizing' propellers, one for the-:
forward steering propellérs, and’” one for the aft steer-
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ing-propellers, whereby when the ‘submarine is submerged
and’ concealing its position, it-may be Kept on an eveil
keel and maneuvered laterally, and* the ‘stabilizing and
maneuvering propellers may be: employed as: drlvmg umts
when the submarine:is progressing. ="

8. Apparatus for the purpose’ indicated comprrsmg, in
combination with a submaring; stabilizing: propellers
moumnted one on each-side of: the submarine both™ at its
forward’ end and aft end, steering™ propellerss mounted”

- on top' of said submarine both at its forward end:and at’

its aft end, energizing motors’ directly connected to each.
of said propellers, means for bodily:shifting said propel:

lers, the stabilizing propellers fromr substantial’ verticality -

to substantial’ horizontality and’ the steering propellers:

from positions transverse to the. axis ol the submarine -

to positions where- such -axes ‘are" parallel" with the sub-
marine- axis, a central submarine-contained energizing
source for said propeller motors; a. plurallty of manual’
controls interposed between tlie energizing sotrce and’

- the propeller- motors,- one: to control” the: operation’ of

the forward stabilizing propellers, one to control the op-
eration’ of the -aft stabilizing' propellers; one to control’
the operation of the forward steering: propellers and one:
to control the operation of the- aft steering- propellers,.
the-bodily shifting-means comprising a motor- operatively’

connected with- each prepeller: dr1v1ng ‘moter and Having -

an  automatic. switch “included in' said- operative’ connec--
tion, whereby the operation of the bodily shifting’ motor
is limited to effect the shifting of the propeller: driving:
motor an’ angular distance-of ninety-degrees; and a-single’
control switch for all of the-motors eﬁ:‘ectmgbodlly move-
ment of the: propeller motors:
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