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.9 Cla.lms

This invention: relates to variable pitch pro-

pellers and has for an’ object to: provide: mech-

anism- for- automatically - varying the: pitches of

a, plurality of propellers in accordance w1th the
operation of the steering means:
- The- invention ‘provides ‘means’ in connectlon

: w1th the' steéering mechanism of the vessel to

cause the pitches of a plurality of propellers’to
vary in: such a manner as to a551st in the steer-
ing of the vessel. ‘

More spemﬁcally the invent.lons provides
means to control the pitches of the propellers

-of a twin screw 'vessel .so that when  the vessel

is steered to port the piteh of the port propelier
will be .decreased and the piteh of the starboard

propeller: increased . and: ' when : the vessel s

steered to starboa.rd the: reverse act;lon will take

- place;

In this manner. the manoeuvering of the ves-
sel is greatly facilitated and the steermg accel-
erated. If desired, the steering may be accom-
plished entirely by varying the pitch of the pro-
pellers: without .the use of the rudder. . Means
are also .provided: for varying the. relatlonship

_between the: steering: mechamsm and the pltch? i
‘changing devices. '

The invention: also provides means for' allow-

-ing: the rudder to .be moved thru a predeter-
mined admstable angle either to port or star-
~board before the propeller pitch changing mech-
anism comes into action,. Means are alse pro-
vided for rapidly- changing the propeller pitch

control meehamsm from automatic to: manual
or vice versa. :
. The invention also consists in certam new a.nd

original features of construction and comblna,-j
tions of parts hereinafter set forth and claimed.

Although the novel features which are he-
lieved to be characteristic of this invention will

e particularly . pointed out in ‘the claims ap-

pended hereto, the invention. itself, as to its ob-
jects and’ advantages, the mode of: its operation

and the manner of its organization may: be bet-

ter understood by Teferring to the following de-
scription taken 'in- connection with the accom-
panying. drawmgs forming a part thereof in
which:

Fzgure 1 1llustrates dlagramma.twally the sys-
tem  for. eontroliing ' the propellér- pitches, by
eans of the steering mechanism of the vessel,

- Figure -2 is a front elevation partly in sectxon

of the control apparatus,: ‘
F‘lgure 3 is a transverse section. of t}:te con-
trol apparatus. taken on line 338 of Figure 2,

Figure 4 is 'a fragmentary section taken on
line.4—4 of Figure 3, ‘

Figure 5 is an end elevatlon of the upper part
of the control apparatus, and: ‘

Figure . 6 - illustrates dlagrammatlcally the‘
course of a vessel: with ‘and without the auxu—

- iary propeller control.

10
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1ike reference characters denote like pa.rts m
the several figures of the drawings. o

In the following description and in the claxms
parts will be identified by specific’ names - for
convenience, but .they:are intended to- be.as
generic intheir apphcatlon to similar pa.rts as
the-art will permit:

- In accordance with the present mventwn the

- port-and starboard propellers are provxded with
" pitch- changing mechanisms having a follow up

indicator and are connected-for individual man-
ual setting by control handles mounted on a
standard near. the steering wheel. - Provision is

‘made-for disconnecting the control by the man-

ual control handles .and  connecting. the pitch
changing’ mechanisms: for: automatic operation
by an element actuated with the rudder so that
in making a turn, the pitch of the outer propel-
ler is increased ‘and the pitch of the inner pro-

“peller is decreased. " Suitable *linkage are: pro-

30

vided for varying:the ratio of the rudder move-

‘ment to that of the pitch changing mechanism.
‘An-adjustable lost motion device permits a lim-

ited -movement of ‘the rudder as desired without
bringing the pitch changing mechanism into op-

‘eration.’ Suitable. clutches permit the steering.

- control mechanism to-be operatively disconnect-

35

490

ed from the rudder and connected only to-the
pitch changing mechanism so that steermg can
be effected by the, propellers alone.

' Referring to the accompanying drawmgs and
more -particularly to Figure 1, a diagraminatic
layout of the :propeller control ‘mechanism is
shown which includes a 'rudder ID a rudder con-
trol 11, port and starboard variable pitch - pro-

- pellers [2P and - 128! respeotlvely, variable pitch.

s

mechanisms 13P and 138 for varying the pitch of
the . propellers (2P and 125 respectively, two
governor -controlled prime movers {4P and- (4S -
for driving the propeéllers (2P -and I 28, 4 hand

- steering. wheel {5 for manually opnratmg the

o0

1]

rudder. 10, gyro: pilot: {6 for steering the vessel
automatically -and a control ‘mechanism: 1T for
varying: the pitch of the propellers - 12P 'and {28
in: aceordance with the throw of ‘the rudder (0;

i8.
The propellers lZP and IZS are prov;ded with

The gyro pilot 16 is prowded with a hand wheel
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adjustable blades 20 and are attached to hollow
shafts 21 which are connecied to the variable
pitch mechanisms {3P and {3S, which may be
of any well known and standard construction
such as that manufactured by the S. Morgan
Smith Company, of York, Pennsylvania, the de-
tails of which form no part of the present in-
vention and are accordingly not specifically set
forth herein, The mechanism in general com-
prises a rod 22 slidable longitudinally within the
shaft 21 and connected to control the pitch of
the blades 28. The rod 22 is prevented from ro-

tating with respect to the shaft 21 by means of

a key 23 which slides in a keyway 25 cut in the
shaft 2i. The inner end of the shaft 22 is at-
tached to a nut 26 which is provided with inter-
nal threads 27.
member 28 which is attached to the slow speed
shaft 29 of a reduction gearing 38. The high
speed shaft 31 of this gearmg is dnven by a
motor 32.

The motor 32 is also connected to the hlgh
speed ‘shaft 83 of a reduction gearing 35, the
low speed shaft 36 of which is connected to Sel-
syn repeating motor 31. All of ‘this mechanism is
mounted in the casing 38 which forms pan; of
the drive shaft 21.

Secured to a bracket 39 of .insulating material
are. three brushes 40, 41 and 42 which engage

three slip rings 43, 44 and 45, which are mount- 2

ed -on. but insulated from'the casing 238. The
slip rings 43 and 45 are connected to the revers-
ing windings of the motor 32 and the slip ring
44 is connected to the. return: lead from. these
windings. The brushes 40, 41 :and 42 are con-
nected to reversing relays 472 and 47S. :

Secured to the bracket 39 are five brushes
48—52 which engage five slip rings 53—57 which
are mounted on but insulated from the casing
38." The slip rings 53-—57 are connected to the
Selsyn motor 37. - The brushes 48—52 are- con-
nected to -control boxes 58P and 58S.

~The rudder 10 is provided with the usual 1ud-

der. quadrant 68 which is connected by means

of cables €l and 62 to a cable drum 63. The drum
63 is attached to a gear 65 which meshes with a
pinion 68 which is mounted on a shaft 67.  The
shaft 67 is connected thru a clutch 63 to a bevel
pinion 69 which meshes with a bevel gear T0.
Meshing with the bevel gear 10 are three .other
bevel pinions T1; 12 and 13.
connected thru a clutch 75 'and bevel gears 7§
to the hand steering wheel 15 and the pinion 12
is connected thru a clutch 17 and bevel gears 18
to the gyro pilot 16.

The pinion 13 is connected to a shaft 80 whlch
is rotatably mounted in brackets 81 and 82 (Fig-
ures 2 and 3) in.the control mechanism $7 and
is provided with a keyway 83. - Slidably mounted
on the shaft 80 is a. worm 85 which is provided
with a key (hot shown) which slides in the key-
way 83 which causes the worm 85 to rotate with
the shaft 0. Attached to the upper end of the
shaft 80 is a bevel pinion 86 which mestes with
a bevel gear 81. The gear 87 is attached to a
shaft 88 to the outer end of which is secured a
pointer 89 which registers with a scale 98 (Fig-
ure 1) mounted on.the front of the case of the
control mechanism 17 and which 1s graduated
in degrees .of rudder angle.

Slidably mounted on the shaft 80 are two mem-
bers-94 and 82 which are also slidahly. mounted
on two-rods-93 and 94 and which are threaded
on a shaft 95, the member 84 having a right hand
thread: and the member: 82 having ‘a left-hand

10
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thread. Secured to the upper end of the shaff
95 is a bevel pinion $6 which meshes with a bevel
gear 97 secured to a shaft 98. Mounted on the
shaft 88 is a knurled knob 89 and a pointer 188
which registers with a scale 1081 (Figure 1)
mounted on the front of the case of the control
mechanism 17.

Meshing with the worm 85 is a worm wheel {88
which is secured to a shaft 106 which has a bear-
ing in an arm 107 of the bracket 81... Secured to
the shaft 186 is an arm 108 to one end of which
is attached a counter-weight 189 and tc the
other end a pin {83 to which is pivotally con~

“nected the lower end of a link {18. Mounted on

Threaded into the nut 26 is a

20

25

40

45

.60
The pinion T .is -

55

60

63

76

the bracket 81 is'a T-shaped block 11§ to which
is secured two flat springs {12 and 1{3. Secured
to the worm wheel 185 is a pin {15 which is nor-

“mally positioned between the two springs {12 and

113.

"Secured to the link 110 is a pin §{8 which
slides in- a slot (1T provided -in the head of a
T-shaped member 118. The member |18 is slid-
ably mounted in a bracket (19 and is provided
with & threaded bore which is engaged by the .
threaded end of a rod 120.. The rod 120 is pro- -
vided with a-V-shaped groove 121 (Figure 2)
which is engaged by -a set screw 122, This pre-
vents longitudinal motion of the rod {20 but al-
lows-it to.be freely rotated. Secured to the rod
120 is a knurled knob 123 and .a peinter- {25
which. registers with a scale 126 (Figure 1)
mounted on the front of the case of the control,
mechanism {1, -

-Secured to the upper end of the lmk i10 is a
pin 138 which slides in -a slot 131 provided in
an arm (32 which is rotatably mounted on two
shafts 133 and 134 (Figures 2 and 4) which are
journaled in two brackets 138 and 138 (Figure
2) mounted on a cross frame 137, Mocunted on
but insulated from the arm (32 is a segment §38.
of conducting material (Figure 4) which is en-
gaged by a brush 129 which is mounted on but
insulated from the frame 137. Secursd to the
segment (38 are two-brushes 148 and {44, The
brush 180 cooperates with two semi-circular con-
ducting segments 142 and 143 which are mount-
ed on one side of a circular drum- {45 of insu-
lating material which is secured to the shaft §{33.
The segments 142 and {43 are electrically con-
nected to two slip rings {46 and (4T respectively
mounted on the periphery of the drum {45.  En-
gaging the slip rings 148 and {47 are two brushes
143 and (49 which are mounted on but insulated
from the frame 137.

The brush 141 cooperates with two semi-cir-
cular conducting segments which are mounted
on one side of a eircular drum 152, which is se-

~cured to the shaft {34, and are electrically con-

nected to two slip rings 153 and 154 mounted on.
the periphery of the drum {52, The slip rings
153 and 154 are engaged by two brushes {55 and
156 which are mounted on but 1nsu1ated from
the frame (37.

Slidably mounted ‘on the shaft 133 is a’ collar
57 which is provided with a ‘key 158 which slides
in'a keyway 158 provided in the shaft 33, so that
the collar (5T may slide longitudinally. on the
shaft 133 but cannot rotate with respect thereto.
The collar 151 1s provided with a groove 160 which
is ‘engaged by 2 pin’ (not shown) carried on the
end of an arm 161. The arm 161 is secured to the
lower end.of the shaft 162 which has a bearing in
an extension of the bracket 135, Secured to the
upper end of the.shaft 162 is'a segment of a worm
gear. 168 which engages a worm 165 secured to-a
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shaft 66 which has & bearing in a bracket 167.
Attached to the end of the shaft {66 is a knurled
kneb 168 and g pointer 169 which indicates:on a
dial 118 (Figure 1) attached. to the front of the
case of the control mechanism 17.° - -

“The collar. 15t is provided with a-helical slot
112, which engages-a pin 113 which is 'secured to
- a shaft 415 whichisslidably and rotatably mount-
ed in.the collar: $5] .and which has bearings in the
bracket 167 and'in a bracket-1716-(Figure 2).. Se~

eured to the shaft 478 is.a bevel gear 411 which.

meshes with a bevel gear 18 secured to the shaft
of "a. Selsyn repeater motor 179, . This' motor is
~connected by a five wire ca,bie l80 to the cuntml
box 58P (Figure 1). :

Secured to the end of the shaft +15 15 a, drum
181 (Figure 2) of insulating material-on the pe-

.. riphery of which are mounted two slip rings-182
and 183 which are electrically connected to two

conducting segments mounted on the end of the o

drum (81 which are engaged by a brush {86, The
brush 186 is mounted on a circular drum. (871 of
conduicting material whieh is secured. to but insu-
lated: from: a shaft 188 which has a bearmg in-a
bracket 189 mounted on the frame 137, :

- The two slip rings 182 and 183 and the drum
{81 are; engaged by -three brushes-191; £92.and
l‘93,‘,‘ respectively, which are mounted on but insu-
lated frem.the frame 137. ~Attached to the end

-of-the shaft 188 is a handle 193 and a pointer 196
which registers with a dial (not shown):on the
side of the case of $he control meehanism 17,

.The end, of the shaft- 134 is secured to'a bevel

gear 200 (Figure-4) which forms part of -a; differ-

ential, which comprises two bevel pinions-282and - -
203. and a second bevel gear 205 mounted in a ro--
tatable casing 208. Aftached to the side of the’

casing 286 is a bevel gear 207 which meshes with:
a bevel pinion 208 attached to a shaft-208 which
has a- bearing in a bracket.210. . Sectired to the

end of the shaft 209 is a knurled knob 211 and

a pointer 212 -which indicates.on a dial 213 (Fig-
ure 1) attached-to the front of. the casing of the
control mechanism 1.

‘Attached to the gear 205 is a shaft 205 whieh

has bearings in the bracket 240 and-a bracket 248,

which is mounted on the, frame 1371. Secured to
the shaft 215 is a bevel gear- 247 (Figure 2) which
meshes with a. second bevel, gear 218 attached to
the -shaft of 3 .Selsyn repeater motor 249.
Selsyn motor 218 is-connected by a five eonductor
cable 228 to the control box 58S..

The 5

brushes 455 and 1586 are.connected to-two contacts
of &:double pole double throw switch 240 the other.
contacts of ‘which are eonnected to -the brushes
230-and 23{. The blades of the switch 240 are.
connected by two conductors:244: and 242-to -the
reversing relay- 41S. - The brushes {38, 198:and:.
232 are connected by a-conduetor 243 to one-side .
of & switch 245, the other side of which is con-

- nected thru a-battery 246 to the reversing relays

15

30

40

. 41p .and 418. A source - of ‘energy for operating
-the relays 41P and 41S and driving the motors 32

is-indicated at.248. The switches 237 and 240
are-operated by a handle 2471.. The switches 2317,
240 and operatmg handle 247 are Iocated in a cass=
mg 248.

Operatwrn

*'In the ‘'operation of the’ form‘of the invention
shown in -the accompanying figures, the pitch of
the blades 20is set at the normal operating angle
taking into consideration such conditions as the
loading of the vessel, the average weather condi-
tions expected to be encountered on the trip, etc.
The setting of ‘the blades 20 is accomplished by
first moving the handle 247 to the right, which
throws the switch 23T to the left and the switch -
240 to.the right and places the reversing reldys
4TP and 478 under ‘the control of the ‘manual
handles 195 and 233. :'The handles 195 and 233 .
are then manipulated until the pointers 196 ‘and .
235 ‘indicate the ‘desired pitch angle on the eor- -
responding scales, : :
Thus, for examp]e, if it ‘is desired to set the
blades 20 of ‘the starboard propeller 125 -at a
normal ‘operating ‘angle of 18° the handle 233
is turned until the pointer 235 indicates 18> on
the ‘scale 236." As the handle 233 is moved in -
a‘clockwise direction, as seen in ‘Figure 5, the
drum 227 and brush 226 will be moved thruan.
equal angle, This will cause’ the brush 226-to"
engage the upper semi-circular segment on’ the .
end of the drum 221 which will complete a cir-
cuit from the slip ring 222, brush 230, switch

+ 240, conductor. 24, reversing relay 4TS, battery

246, switch 245, conductor 243, brush 232 drum :
227 back t0 brush 226. : ‘
This will operate the reversing relay 418, which

- will supply current from the source 249 to the

Attached to the end of the shaft 245 is a drum B

224 of -insulating material: on -the periphery of.

+ which:are mounted two: slip rings 222 and 223
which are electrically connected: to two conduct-

ing-segments mounted on the end of the drum 22§

whickh: are engaged by a-brush. 228, . The brush 226
is mounted on a cireular drum-227-of conducting
material. which is secured to but insulated from
a.shaft 228 'which has a bearing in a bracket. 229
mounted on the frame (37,

‘The two slip rings 222, and ?23 and the dlum
22T are’ engaged by three brushes 280,231 and
232, respectively, which are mounted on-but insu-
lated from the frame 181.. .Attached to the end
of the shaft.228 is a handle 283 and a painter 236

which registers with a dial 236..(Figure 5) on the

side of .the case of the contrel mechanism 7.

The brushes 148 and 149 are-eennected to two 7

contacts of o .double pole: double throw switch. 237

(Figure: 2)- the other two: contacts of which are’

conneeted 1o the brushes {94 and (92, The blades
of the switch 237 are connected by two- gotrduc~
tors 238 and 232 to the reversing relay 471P.. The

motor 32 to cause it to rotdte in such:a direc~

" tion asto cause the member 28 to move into the

nut 26. As the member 28 is held fixed longi-

tudinally this will cause the nit 28 .and shaft

22 to be moved upward to increase the pitch of
the blades 20, :
As the motor 32 rotates it w111 turn the Selsyn
motor 37 by means of the reduction gearing 35.°
The motion of the Selsyn motor 37 will be trans-:
mitted. thru.the control box 58S and cable 220

. to. the Selsyn repeater motor 219 the shaft of

G

78

which will be turned thru the same angle as the
shaft 36 of the:Selsyn motor 31. The.rotation of
the - Selsyn: motor 219 will be transmitted’ thru-
the ‘bevel gears 218 and 217 to the .drum 221,

which will be rotated in ‘the same direction as -

the drum 227 until it has. been rotated thru the
same angle as the drum 227, at which' time the
brush 226.-will be on:the insulation between the
two. .semi-circular segments, thus breaking the
circuit thru the reversing relay 41S which. will ..
stop the rotation of the motor 32; At theend of
this operation the pitch of the blades 20 will be -
that -indicated by the pointer 235 on ‘the dial
236. ‘In a similar manner the pitch of the port

- propeller {2P is set to the: desn'ed angle by mamp- ‘

u]atmg the:hendle: 195
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" The clutch 17 is then opened and the rudder
18 is brought to -a central position by turning
the hand steering wheel 15 in the usual manner.
The mechanism will now be in the neutral posi-
tion as shown in Figure 3. The knobs (68 and
" 211 are turnéd so that the pointers 189 and 212
indicate the normal pitch angles which have
been set on the port and starboard propellers.
By turning the knob 168 the worm 165 will be
rotated, which in turn will rotate the worm wheel
163. This motion will be transmitted by means
of the shaft 162 and arm 16{ to the collar (57
which will be moved to the right and at the same
time rotated thru a small angle, as the pin 173
slides in the diagonal slot 172. The rotation of
the collar 157 will be transmitted to the shaft
133 by means of the key {58. -As the shaft 133
rotates it will rotate the drum {45. When the
pointer 169 indicates the pitch angle to which

pointer. 196 has been set as above described, the ¢

insulation between the segments 142 and 143
will be under the brush {40.

- By turning the knob 211 the bevel pinion 208
will be rotated, which, by means of the bevel gear
207 will cause a slight rotation of the differen-
tial housing 206 which will, in a well known man-
_ ner cause a small rotation of the shaft 134, As
the shaft 134 rotates it will rotate the drum (52.
When the setting of the pointer 212 corresponds

to that of pointer 235 the insulation between’

the semi-circular segments will be under the
brush 141. : )

For varying the ratio of the change of. pro-
peller pifch to the rudder throw, the knob 123
is turned until the pointer 125 registers the de-
sired ratio on the dial 126. - Thue for example,
iIf it is desired to have a high ratio of propeller
pitch to rudder angle the knob 123 is turned to
the right, which will cause. the threaded shaft
120 to be rotated in a clockwise direction thus en-
tering the member (18 which will be moved to
the left, as the shaft 120 is restrained from longi-
tudinal movement by the set screw-122, As the
member |18 moves to the left the link 118 will
be rotated by means of the pin {16 thru a small
angle in a counterclockwise direction about the
pin 1023. 'The pin 130 will slide to the left in the
slot {31 so that the lever arm from the shaft 134
to the pin 138 will be less than the lever arm from

the shaff 166 o the pin 103, thus increasing the °

ratio of rotary movement between the shafts 106
and 134;

If it is desired to decrease the ratlo of change
of propeller pitch to rudder throw  the “knob
123 is turned to the left, causing the member
118 and the pin 130 to be moved to the right
to decrease the ratio of the rotary -movement
between the-shafts 106 and 134.

-~ Figure 3 the mechanism is set for a mean ratio.

In order to. vary the angle thru which the

" rudder may be turned before affecting the pitch
of the propellers the knob 99 may be manipulated
until the pointer 100 registers the desired rudder
throw on the dial {01, Thus if it is desired to
increase this angle the kncb 98 is turned clock-
wise which by means of the bevel gear 87 and
bevel pinion 88, will cause the shaft 95 to be ro-
. tated in a clockwise direction, as seen from abave.
This rotation will cause the two members 91 and
82 to move apart, due to the right and Ieft
threads cut on the shaft 95, which will permit
the worm 85 to slide 'a greater distance along
the shaft 80 before it engages these members.
If it is desired to decrease the angle the knob 99

10
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As’' shown in
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is tutned counterclockwise which causes ‘the
members 91 and 92 to move closer together.

- . 'When it is desired to have the pitch changing

mechanism function in conjunction with the rud-
der the handle 247 is moved to the left into the
position.shown in Figure 2, thus throwing the
switches 237 and 240 to the right and left respec-
tively, which connects the brushes 148 and 149
to the reversing relay 47P and the brushes 155 .
and 156 to the reversing relay 41S.

" The vessel is now steered in the usual manner
by means of the steering wheel 15, which acting
thru the bevel gears 18, T1, 16 and 69, rotates the
pinion 66, which by means of the gear §5 rotates
the drum 63. The rotation of the drum 63, act-
ing thru the cables 61 and 62, turns the rudder 0
in‘'a well known manner.

During the operation the bevel gear 13 will be
rotated which will, by means of the shaft 80, ro-
tate the worm 85. As the gear 105 is held in a
central position by means of the springs 112 and
113 the worm 85 will merely slide along the shaft
80 untll it comes up against one or the other of
the members 91 or 92 depending on whether

.the rudder is turned to the port or starboard.

The amount that the rudder 10 may be turned
from a central position without - turning the
gear 105 is determined by the spacing of the
members 91 and 92, which, as already described, -
is set by rotating the knob 99. In Figure 2 the
members 8¢ and 92 are shown in a mean posi-
tion, which, for example, may allow the rudder
10 to be moved thru an angle of five degrees on
either side of the central position without aﬁect—
ing the gear 1085,

If the rudder 10 is turned more than five de-
grees, say to port, the worm 85 will slide up along
the shaft 80, when it is turned, until it engages
the member 81, which will prevent any further
longitudinal movement of the worm 85. When
the shaft 80 is rotated further the worm 85 will
cause the gear 105 to start rotating in a counter-
clockwise " direction, as seen in Figure 3, This
motion, acting thru'the lever 08, will cause the
link 110 to be moved upward, which will by
means of the pin 130 cause the arm 132, segment
138 and brushes 140 and {4{ to be rotated in a
counterclockwise direction.

The brush 140 will then engage the segment
143 which will close a circuit from the battery

‘246, switch 245, conductor 243, brush 139, seg-

ment 138, brush 140, segment 143, slip ring 147,
brush 149, switch 237, conductor 239, reversing
relay 4TP back to the battery 246. This will
operate the reversing relay 4TP which will sup-
ply current from the source 249 to the motor 32,
the rotation of which will be transmitteq thru
the reduction gearing 30 to the member 28 which
will be rotated in such a direction as to cause
it to move out of the nut 26. As the member 28
is ‘held fixed longitudinally this will cause the
nut 26 and shaft 22 to be moved downward to
decrease the pitch of the blades 20 of the port
propeller (2P,

At the same time that the motor 32 rotates the
member 28 it will, by means of the reduction
gearing 35, rotate the Selsyn motor 371 thru a

" fraction of a revolution. This motion will be

70
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repeated to the'Selsyn motor {719, which by means
of the bevel gears 1T1—I178, will transmlt the ro-
tation to the drum 145 wh1ch will be rotated un-
til the insulation between the segments {42 and
143 is under the brush ‘140 at which time the
relay 4TP will be operated to stop the motor 32.
At the same time-the brush (41 will engage the
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lower. semi-cireular segment on the side of the

~drum 152, which in a manner similar to that Just

descnbed will  energize the reversing relay 4718,

As this relay is wired up in an opposite manner -

to thatof the relay 41P; it 'will operate to supply
current from the source 289 to the ‘motor.32 so
85 t0 cause the member 28 t6 move into the nut
26, which together with'the shaft 92 will be moved
upward to increase the pitch of ‘the blades 20 of
the starboard: propeller 128. This motion is re-
peated -back to the drum 152 by the Selsyn ‘mo-
tors 3T and 219 until the brush 41 rests on the
insulation between the semi- mrcular ‘segments
when the motor 82 will stop. :

It is thus seen that when the rudder 10 is
turned to port thru an angle greater than that
set on the dial 101 the piteh of the port pmpeller
12P will ‘be decreased and the pitch of the star-
board propeller 128 increased an amount ro-

- portional to the angle thru which the rudder 10 5

is turned i addition to the ahgle set on the dial

104, In this way, the turning monient ‘to ‘port
of the vessel is augmented by the action of the
propellers, as ‘the thrust of the port piopeller 12p
18 decreased due to the decreage of pitch and the
thrust of the starboard propeller 128 is mcreased
‘due to the increase of piteh.

"PFigure 6 shows in' & general way the actlon of .

the pitch changing mechanism on’ the turning
radius of the vessel. The curve 25| indiéates the
course. of the vessel when it is steered to port
with the éontrol handle 247 thrown to the right,
89 that the propeller pitch c¢hanging mischanism
is inoperative and curve 252 shows the courge of
the vessel when it is steered to port, holding the
same rudder angle, biit with the ‘control handle
‘2471 thrown ‘to ‘the left, so that theé propeller
pltch changing mechamsm is' operative. It is
Seen from these two curves that the vessel can
be manostivered much tore rapidly with thé use
of the propeller pitch changing mechanism in at«
dition to the conventiondl action of the rudder.

- When the' vessel is steered. to starboard ‘the
reverse action ‘takes 'place and the ‘pitch of the
[ starboard propeller 128 is decreagsd “and the
pitch of the port propeller (2P is indressed, this
change of piteh being proportional to the angle
thru which ‘the rudder 19 is turned in addition
Yo the angle indicated on the dial 101, the courses

followed by the vessel when it is steered o star- 5

board witliout and with the propeller pitch doh-
trol are indicated by the curves 253 and 254 Te=~
spectively.

As already stated the angle thru which the
‘rudder may be turned without bringing into ‘ac-
tion the propeller pitch changing mechanism can
be varied by turning the knob 99. Tt desired this
angle may' be decreased :t6 zero by bringing ‘the
two members ‘81 and 92 into engageément with
the worm 85. Under these conditions the pro:
peller pitch changing mechanismi will become op-
erative as soon as‘the rudder l0 is turned from
its central position,

_The rate at which the propeller pitch’ cha:nges‘

in relation fo the rudder throw may be varied: by

turhing ‘the knob (23.  If this knob is turned in”

- a'clockwise direction so as to cause ‘the member
118 to be moved: to the left; as seen in Figure 3,
the lever arm from the shaft 34 to the pin 130

will bie decreased, so that the contacts 140 and

‘41 will be moved thru 4 greater angle for a given
rudder throw'thus incredsing the change of theé
piteh’ of ‘the propellers ‘which ‘in- turn: will in=

crease the' turning momert of the Vessel ¢causirig

it to turn with a shorter radits as 1nd1cated by

a9

i ciitves: 255 and’ 253 of Figure 6. By turning

‘the knob ‘123 in a counter~clockwise directitn

‘the ‘opposite effect is produced and the vessel wiil

‘turn with a greater radius-as indicated by the:

curves 257 and 258.
If it is desired to tise the gy¥o pilot 16 the rud-

der 10 is brought to & central Dositioh by’ means

~ ‘of the Sbeering wleel 15 and the c¢luteh 15 is dis-

"10

engaged. The hand wheel 18 of the gyto pilot
is_brought to 4. central position and the eluteh
17 is enghged. - The vessel is then stééred by thi-

* . nipulating the hand wheel 8 of the gyro pilot

vary the propeller B

'16.in 4 Well known manner:that rieed 1ot bé more
fully deseribéd hereifi. . The steering ‘motion is
transmitied to the ishaft 80 Which opeérates To
tlies as already described.
If 50 desired the Vessél nay be steered entirely
by ‘the -action of ‘the ‘propellers without the use

of the tudder 10. In this case the fudder 10 is sét

in g eéntral posxtmh by means of the Steerifig
wheel 15.and the clutch 68 is openied. Tas knob

.88 1s turned in-a counter-clockwise direction as -
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4y as possible; thus' bringifig the members 81
ang 92 into engagement with the werm 85
knob 428 is turned in a clockwige dissction as far

g7 poasxble, ‘thus ‘giving the maximuit ‘action of
‘thé propeller pitch: changmg niechanisin.

‘Under these condltlons when. the steeritig wheel
18.is-tirned the shaff 89 will bé rotated thus ro-

tating the worm 85 the action of which will Be

immediately tiansmittéd by the gedr 105 and litikk
10 to ‘the briishes 140 and IU; Which will, as
already  deseribed, operate the piteh changing
inechatiisms (3P ard 39 4t 4 maRifum’ rate,
This will cause o turhing rioient 16 ke prodiicsa

‘whieh will: steer the vessel to- port or-starboard
as desiked.

Tt 1xthits seen that'in case the tud-
deris put out.of action. the vessel Hi1ay be steered
by the use of the pr opeller ﬁltch changing mech—,

afiism. glone,

I it is - desired t6 pltg i;he automamc biteh
charging mechanisim out of opération the hatidle
247 ‘18 thrown 40 the ¥ight thus threwing the
sWitch 23T t0 the left diig the switéh 240 16 the
“This will #iake the brushes. (40 s6d 141
inoperative and the birushes (8§ and 226 Opera-
tive.  The blddes 28:6f the Dort and stafboasd
propellers 12P alid 128 Will then be brought bask
to their riormsl Diteh gngles, as indicated By the
boiiiters 196 atd 235, this action taking pluce
e mdntier sitiilar t6 that alfeady deseribeq i -
connection with the manual setting of the pros
pelter pitches. . The pitehes of the propeliers 12p

- and 128 may How be changed 45 desifed by fig-
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nipulating ‘the hanidles 195 and 233 as alieady
Gescribed. “Under these cotiditions steering will
be idone entirely by the sotion of the rudder 10.
woARter the - propellers 12F and /128 have besn
set-at the desired pitel the switch 245 thgy be

;- obened, thus putting the pitch changing mechy:

nismeompletely. out of - eperation. Thé pro=
peliers will then et ag propellers of fized piteh

Cand: cannot be: changed from the bridge.

Although .only a few of ‘the various forms in

| Whiiehi this invention may be embodisd have been

showri herein, if is to be understood that the in-
vertion isnot litited to any specifie construction
blit might be enibodied in varicus forms without
départing from the spirit of the inventmn or t;he
scope of - ‘the appended elaims.
What Is- ¢ldimed is: ‘ '
1. A steering system: for vessels havmg port

afid starboard vatiable pitch propellers, ¢ompris-

ifg ‘pitch. ‘dhangiig ‘Mechanising. connected ra-
spectively 10" change the -piteh 'of-eack of said

‘The -
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propellers, individual actuating means for inde-
pendently actuating each of said pitch changing
mechanisms, joint actuating means for simulta-
neously actuating both of said pitch changing
mechanisms in opposite sense fto increase the
piteh of one of said propellers and to decrease
the pitch of the other of said propellers, steering
.control mechanism connected to actuate said
joint actuating means, and means selectively
connecting said individual actuating means or
said joint actuating means to operate said pitch
changirg mechanisms. )

2. A steering system for vessels having port
and starboard variable pitch propellers, compris-
ing pitch changing mechanisms connected re-
spectively to change the pitch of each of said
propellers, individual actuating means for inde-
pendently getuating each-of said piteh changing
mechanisms, manual control means for said in-
dividual actuating means for setting said pitch
to a predetermined value, joint actuating means
for simultaneously actuating both of said pitch
changing mechanisms in opposite sense to in-
crease the pitch of one of said propellers and to
decrease the piteh of the other of said propel-
lers, steering control mechanism connected to
actuate said joint actuating means automatical-
1y for steering said vessel by said propellers, and
means selectively connecting said individual ac-
tuating means or said joint actuating means to
operate said pitch changing mechanisms.

3..A steering system for vessels having port
and starboard vdriable pitch propellers, com-
prising pitch changing mechanisms connected
respectively to change the pitch of each of said
propellers, individual pitch indicating means to
‘indicate the pitch setting of each propeller, re-
peater mechanisms actuated respectively by each
of said pitch changing mechanisms and con-
nected to actuate said pitch indicating means,
“individual actuating means for independently
actuating each of said pitch changing mecha-
nisms, manual control means for said individual
actuating means for setting said pitch fo a pre-
determined value, joint actuating means for si-
multaneously actuating both of said pitch chang-
ing: mechanisms in opposite sense to increase
the pitch of one of said propellers and to de-
crease the pitch of the other of said propellers,
steering control mechanism connected to actuate
said joint actuating means automatically for
steering said vessel by said propellers, and means
selectively connecting said individual actuating
means or said joint actuating means to operate
said pitch changing mechanisms.

4, A steering system for vessels having port
and starboard variable pitch propellers, com-
prising pitch changing mechanisms connected
respectively to change the pitch of each of said
propellers, control circuits including reversing
contacts connected to actuate said pitch chang-

ing mechanisms, rotatable drums carrying said.
contacts, -a brush selectively engaging the con--

tacts on each drum, a control arm carrying said
brushes, steering control mechanism connected
to shift said arm for selectively closing said con-
tacts in accordance with steering requirements,
“and follow-up mechanism including repeaters
actuated by said pitch changing mechanisms to

cause corresponding rotation of said drums for |

breaking said circuits when said pitch has been
changed to the desired value.

5. A steering system for vessels having port '

and starboard variable pitch propellers, compris-
_ing pitch changing mechanisms connected re-

<t

10

15

20

25

30

40

60

55

60

65

75

2,369,456

spectively to change the pitch of each of said
propellers, control circuits including reversing
contacts connected to actuate said pitch chang-
ing mechanisms, rotatable drums carrying said

" contacts, a brush selectively engaging the con-

tacts on each drum, g control arm carrying said
brushes, steering control mechanism connected
to shift said arm for selectively closing said-con-
tacts in accordance with steering requirements,
and manual means to adjust independently the
setting of each drum with respect to its brush
for varying the pitch response characteristics
of said propellers.

6.-A steering system for vessels having port
and starboarq variable pitch propellers, compris-
ing pitch changing mechanisms connected re-
spectively to change the pitch of each of said
propellers, control circuits connected to actuate
said pitch changing mechanisms, and manual ..
and automatic control means for said circuits

,comptrising a bair of rotatable drums for each of

said circuits, reversing contacts for said circuits
carried by each of said drums, brushes selectively
engaging the contacts of each drum, steering
control means connected to shift one of said
brushes for selectively closing said contacts in
accordance with steering requirements, manual
means. connectéd to shift the other of  said
brushes, switch means selectively connecting the
contacts of one or the other of said drums to said
circuits, follow-up mechanism = including = re-
peaters actuated by eagh of said pitch changing
mechanisms to cause corresponding rotation of
both of said drums for breaking said circuits
when said pitch has been changed to the desired
value, and adjusting mechanism to adjust. the
relative positions of said drums for-varying the
pitch response characteristics of said propellers.

7. A steering system for vessels having a steer-
ing rudder and port and starboard variable pitch
propellers, comprising pitch changing mecha-
nisms c¢onnected respectively to change the pitch
of each of said propellers, pitch actuating means
for simultaneously actuating both of said pitch
changing mechanisms in opposite sense to in-.
crease the pitch of one of said propellers and to
decrease the pitch of the other of said propellers,
steering control mechanism connected to actuate
said rudder and said pitch-actuation means for
automatically varying the pitch of said pro-
pellers in a sense to aid the steering of said
vessel, lost motion mechanism between said steer-
ing control mechanism and said pitch actuating
means to permit a predetermined limited move-
ment of said rudder from center position hefore
said pitch actuating means begins to operate,
and adjusting mechanism to adjust the amount
of movement of said lost motion mechanism. '

8. A gteering system for vessels having a steer-
ing rudder and port and starboard variable pitch
propellers, comprising pitch changing mecha-
nisms conhected respectively to change the pitch
of each of said propellers, pitch actuating means
for simultaneously actuating both of said pitch
changing mechanisms in opposite sense to in-
crease the pitch of one of said propellers and to
decrease the pitch of the other of said propellers,
steering control mechanism connected to actuate
said rudder and said pitch-actuation means for
automatically varying the pitch of said propel-
lers in a sense to aid the steering of said vessel
and mechanism to disconnect said rudder from
said steering control mechanism to permit steer-
ing of said vessel solely by said propellers. )

9. A steering system for vessels having 'a
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steering rudder and port and starboa.rd variable
pitch- propellers, - comprising pitch changing
.-mechanisms connected respectively to change

the piteh of each of said propellers, pitch actuat-
. ing means for simultaneously actuating both of
-said pitch cha.nging mechanisms - in ' opposite

sense 1o increase the pitch of one of said pro- "
pellers and to decrease the pitch of the other:

of sald propellers, steering control mechanism
connected to actuate said rudder and sald pitch-

‘actuation means for automa.tncally varying the

pitch of said propellers in a sense to aid the steer~

ing of said vessel, and means varyihg the ratio

of movement of said pitch a.ctuatlng means to
said rudder.
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