C = . - L. J » - - .
r L —— . - - e T T - . - - -
Coewm e : : - S ot ) v ! =
-5 R R R - ; Tt . -, *o - . " - -
ca =™ . em ' . . . . . - PR _~— - T,
- . T, L - L B J— ———. Tl - - . -
LR . L A LT T T
b . . . B e . - . " -
- T - |._..l.j|. - = - - - R o AT Taa P _.r. ...-. - - .
- - ) .. r " . N - * .. N , . 3 ol . ;
- fra—— - L - . I . - - -1 N LI == " - - ' . -
T . .. - ' - . .
. . -t Lok . ST ke T . i}
... . - - S - s i - = - . ' - ol .
- = = - - '™ - - .- - . L - -
- - - o . - T . - - ..o - i
. . L . - i - . N ' -
. i - r ” .t . .ﬂ ; " ; .!.-.,.. -t ] l... . -
. . -—— - - . - s -
oo - b - L A . PR i . - e
- - .- s - - - > . ' .
P P - . . Ty - - .
- ' - ' - boam . - . I " - -
. . - - .
- \ . L . . \ - .
P - L T " - - LA LI ro- " .
. - i v - N ' - ..- - . .. b
- . . .
. V. P r N M A
. 1 a LICHE S . : o - - a, . '
- - rd 1 - . [ - - T
- " - v - _ - P T, . ' o ' " i
- "l N ' ' r T : . .7 b " - r
" T - - - . - " - —_— - - i}
Lo .
LI - o - - = - .
. _ ' ' _ - H - -
' . - = r - - - .-
. -a - . - n .
. Y e ) u L N . [ ] - —_— -
- - -~ R
i m o [ . " L ' a ]
- L.
.., * , . . N . - . .
. . - - wd, . - . " a - L vt . '
. - . .
- - . - . T T N B - . " . ot T T
i L] -Ii — L} = - - - - i - - L ] =
b ! Lo YT L oo - a7 .. o " - .
] o2 4 ] A ' - . . L. T . . R ' . a—r
i [ . . Lo, " .l - . N
. . , . i P x .- L L - .
L, v HECE - - [ . F bl
.- - . ¢ T T - -, L .or - rral -
. . a o . : _ ot - - - T
. .- . - E . T H - o - .
. - - e, a - a oo - ' e T .
. - - ; LT - - <ot ) L ! )
o R foen o e =", L™ - w Tt . s r-
- . . . - - .
[ - - '™ - - . - .
. . ' It . ' . i - -
. . . T P . . . Meamm s - e,
' .j_...._._... . ' r
. . P . . e e L RECTRE : Lo
N a— . - o= R . ) i . . - -5
- L ] . . . - , e ome e T
" - . - o - . . - o oy e . '
. & .. . [ t. , ap - - . i - r
N . " . " . . - - - " ~ -
. '
- r. - L - .- L = - e
T - - - - - LIy [ . =
- _ - - ' i . - '
-- [ ' ' - . . - -, - -
' N n ' I. L] -
. R . R . - e . - .
" 4 . “. - _ . L -
- - = -1 L} -
. - - == ! - - - 1= 1 .-
- - - i r = . .
ST . .
- - ' et - 1 1
1 - . .
. '
" - - - - '
' L] ' -
L} . wh - -
: oot - _ - . i L . -
- -
I Tie - . - S . . - -
. . - - . = '
- - - ar - - . -
" = - = - - - - - L. .
r . - = L . - Lowt
. . - L] LS -- - - - o= . - 1
-, ' - ' I . . L
- . - ra P N . . . 1
- - ' . -—r |I- . - f.-l - - - . -
- . - . . I ..J.l.r . ) - . -
. - - . -, _ I .
Lt ) ' ' ' . - L . - - noL
- =t . - , - w - — = - -
- - - e Tl i ' - - . - 1 L LT ’
3 o . R WP . . N . .
-.‘- *I- - I * b Halt} - fl-l -I-— - L | - . " 1]
- . 1 - - L} 0 - =
v - Lo - A ! .- e vo- Tl a4,

. . ' - . r. N I - - "
Sl S wfud o r R Fa
. - " r - - [ " r L] . . - "

- - . 4 b - T b 1 b Fl 3
- - k ' a
' - - - - .
- L, . . - . - . Lo N .
. ' " . - . ||I - -
T - . . B 2 - " a v -
- o= = . . = ] -
- v .-.--l.l. o ) H - -
I . ' N
. = = - - . T e m A - T ! i
. - ! - ' )
LI . - - .- L - ar - &
- . 4 . - ! . = -
(A . s - M N .. - .
. -y T ar - st .- = " mw
ol P om L m 'y [ T e L] _ -
. L - - : ] ] N . W
. i - - . - - -, a
. e N 4y
' - - . - ST . . - -
Lor s . T . . .
- - . .
. -
o a - - - - -
! || = h -
. "o L - .= ~ r
. - r - ' - M
- i A ' - . - =
-r TS - - - i L
N - - =
-7 - - ' L | ar
Lo R _ . P .
[ r - - -
- - . - - T gy _
. - & - "
- i - -
_ .
- - - i
. R - '
= -
N . u
- - , T . -
= " . W
- - _ . . i H T . -
LR o m . i 1 P
n N 1 - . . . L3 . . ||
r = - Ll . ! - s T
- - - - ' - -
. ' - . - -
- - - -
. ) E "
i} . [ H' -
- . - - - -
. "
= R - - ) . ' - "
- E L8 . . - +
B - = - R ]
- - - ' T . -
. - P - .
R R - . .
' . - " r
- e r . . - 2t . - - -
- - . - + - ) =
"
- - l - 4
- ' - - -
L} - 0 Il 0
R B - - ' !
= —-- 11 . . - - = . . i
- T L * - - -
£ - - m " - - L. -
. ' . } e - ~.
- - - S, -
- . . . - - \ _ . - - -
- - ) " = :
- . . .o -
. - ' r - —“ .
. Y = -
= - . - .
. ﬁ 1 .
'
1 . - -
? - - ' * o .. H -
-. .B m ;
. E -
) . . (VY ﬂ.. T )
' .
. . - -~
- -, ]
- - -
. = - - - > '
1 to- :
' o -
= . . .
. . - N - - L]
a - i ' - - 1
. . - -
-
. A " -
. -
- r " .
' . —
c -
. . -
'
-
- ' h -.
-
- ) - -
= L)
c ’ '
' . . .
L] . - Ll
- - = -
. - - .
r - -
'
M
o - '
E ' -
L] L] -
L} = L ‘ - a -
- L} -
- = -
—-
- . 2
. . - . -
3 - ’ i
-
N
e IR —
.
. -
- @ -
-
-
- : =
- - . N
-
- --r -
'
- -1 -
.- -
- L ]
- -
i " : :
r a = - -
- - .
.
' n -
- - N H - H
: L}
- L} L - -
- " =
- -
=
- -
h
- L}
*
'
, -
- . h
- - =
L} L - L}
' . '
L3 . - - —_ -
- - . "
. . L] - . ™ -
L] -
- . -
- - " -
e - - -
. . » -
b L}
.
' . ) . - -
- - -
- -
- - - . -
. - . v = -
- - Ta . - . .
- .- . ' v
; ' e .
- - - . .
. -
C ek . o i ' .- .
e - L] - = -k L] . o=
. Ll - - -
. N amy - - "
- - . - - .
- . - - . L)
-
' . - - _ .- L
iy - - - -..-. - - -
. [ a - - -
- . H -
- 4 w0l . - [
.

—_

e

-
-




5

10

15

20

25

'ratus at present in use. M
vessels are ab present steered by means of
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To all whom it may concern:

- [

Be it known that I, BRADLEY A. FISKE, a
lieutenant-commander in the United States
Navy, have invented ‘a certain new and use-
ful Improvement-in Electrical Steering Ap-
paratus for Ships, (Case No. 5,) of which the
following is a full, clear, concise, and exact
description. S

My invention relates to gteering apparatus,
and has for its objeet to provide improved
means whereby the helm of a vessel may be
controlled electrically from a distant part of
the ship, and in particular to provide steer-
ing apparatus which will be extremely sim-
ple, inexpensive, and certain in its operation.

While electrically-confrolled steering ap-
paratus for vessels is highly desirable, be-
cause of the quickness with which the helm
can be made torespond,yetithas been thought
not 8o reliable as the steam steering appa-
Most of the large

steam < engines having controlling - valves
which are operated by means of iron ropes
and rods connected with the steering-wheel
on deck.. | - B
Many attempts have been made to control
the valve of a steam steering-engine by elec-
tricity; but apparatus of this character as
héretofore constructed has been quite com-

plicated, owing to the difficulty of making the -

- steering-engine follow the movements of the

35

45

wheel ondeck. Asailor who moves the steer-

ing-wheel must move it in exactly the same
way-as he is accustomed to do in ships hav-
ing no steam steering-engine, and when a
steam steering-engineis provided it is essen-

-tial that the engine must follow exactly the

motion of the wheel-—that is, the helm must
be moved in onedirection or the other as the
wheel is moved in a corresponding direction
and must stop when the wheel ig stopped.
The speed of the engine also must be regu-

lated in the same way—that is, when the
wheol is movéd fast or slowly the speed of the,}

steering-engine must be correspondingly fast

or slow. S |
. In accordance with my iirvention the steam

- steering-engine is provided with a reversing-

50
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valve, which is adapted to be moved in either

direction to causgeo the steam-engine to run in . tla.iléd description. They are ‘very largely.

‘either direction, according to the movement

of the valve, said valve being normaily main-

tained in a eentral position, in which the en-

oine remains at rest. An electric motor de-

vice is attached to this valve and is adapted
to move the same when it receives.current,
the direction of motion and the extent to
which the valve isopen being dependent upon
the character of the current received by said
motor device. A generator of electricity is

provided at the peint from which the vessel
‘is to be steered, said generator having an ar-

mature or rotor adapted te be turned by

hand to supply current of suitabie character &

5

to eperate said electric motor device in either

direction, and the generator and motor are
clectrically connected. In practice a small
manually-operated steering-wheel of the or-
dinary type may be provided, this wheel be-
ing geared t¢ a polyphase generator, and the
motor device for controlling the engine-valve
may be an induction-moter. When such a
steering apparatus ig used, the steering-en-
oine will. not only start and stop when the
motion of the steering-wheel starts and stops,
but the speed of the engine will be fast or
slow as the wheel is moved fast or slowly, be-
cause the current geneorated and the conse-

‘quent movement of the valve is great or lit-
tle, corresponding to the speed with which the

steering-wheel is turned..

I will describe my invention with reference

' to the accompanying drawing, which is a dia-

oy, =

.

gram illustrating the preferred embodiment .

thereot. .
The steam-engine g operates a steering-

drum b by means of a worm-gear, and the

steering-drum is connected in the usual man-

ner with the helm ¢ of the ship, the helm be- .

ing moved to port or starboard, according to

the direction-in which the engine runs. A
reversing-valve d is provided for the engine,

aaid valve being adapted to be moved up or-
down to control the admission of steam to the

cylinders of the engine, a downward move-

ment of the valve causing the engine to run

in one direction and an npward movement
causing the engine to run in an-opposite di-
rection. Reversing-valves of this character

are well known in the art and need no-de-
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used in controllmg hmstmn' or elevator en-
gines.

“An mductmu motor e, a.da.pted to be oner-

ated by three-phase alternating currents, is_

mounted near the reversin ﬂ'-valve d, and the
shaft of the motor is prowded with an arm e/,
which engages said valve to move the same
up or dowu, according to the direction in
which the armature oﬁ,.the induction-motor
rotates. - Twosprings ff' are attached to the
arm ¢ and tend to maintain the same in a
central position, thé valve in this position
shutting off steam from the cylinders of the
engine, so that the enfrme is. mamtamed at
rest.

On the deck of the ship at any point from
which it is desired that the ship be steered a
hand steering-wheel g is mounted, this steer-
ing-wheel carrying a gear- wheel h, which
meshes with a pinion 2, mounted upon the
shaft of a three-phase generator k. The gen-
erator & _is conneeted by conductors [ with
the induction- motor e, Whezz the shaft of
the generator is turned in a given direction,
electru, currents are generated, which being

transmitted to the ind uction-motor cause the ;
armature of said 'motor to turn, the direction

of motion and the torque being dependent
npon the direction and speed of rotation of
the armature of the generator. The par-
ticular construction of the generator and
motor forms no part of this mventmn and
the operatlon of such apparatus bemw well
understood by those skilled in the art nc de-
tailed desecription will be given.

When the steering-w heel is af rest, nc cur-.
rent will flow in th@ conductors I /, so that

the inductor-motor e will be at rest, and the
reversing-valve d will be mmntamed in 2
central pomtwn by means of springs ff’, the
engine being correspondingly ay rest. When
the steermﬂ'-wheel is turned in a given direc-
tion, the srmature of the "génerator & geared
thereto is rotated and electric currenis trans-
mitted to the induction-motor e over con-
ductors./l. 'The torque upon-the armature

of the induction-motor will be dependent
upon the speed at which the armature of the
generator is turned, so that the engine-valve:|

wxll be opened to a greater or leas extent de-
pendent upon such speed-of the steermﬂ'-
wheel.”
brought to rest the supply of current to the
‘motor ¢ is stopped, and the -springs f ' in-
stantly return the reversing - valve .of the

steam-engine to its central posmou, 80 that

the engine is brought to a standstill, A

movement of thesteering-wheel
site direction caus %s 8 corraspandlnﬂ’ oppomt@
running-of the engine.

By employing my invention a compara-’

tively small steering-wheel can be used, and
a.great saving is made in the cost of mstalla.-
tion, ‘since the electric wires may be run in
one moldlng from the generator to the motor
‘instead of requiring chains or wire ropes, as
herotofore.

As soon as the steering-wheel 18

Where the steering deviece is

|

in an oppo-

. l,uau

controlled by wire 1'61533 running to a-drum

| turned by the steering-wheel, the expense is

great, because there are many changes of di-

70

rectwn and consequently many pulleys tobe

provlded These pulleys must be mounted to

run very exactly and may be located only in

certain places.

It will beapparent that nnmerous modifica- 75

tions may be madein myinveniion which will

‘readily snggest themselvesto thoseskilled in

the art, and I do not, therefore, desire-to be

understood as hmltmﬂ' myself to the precise
apparatus shown; but

Having thus descmbed' my invention, I
claim as new, and desire to secure by Letters .
Patent, the followmtr

1. Inan electmca.lly-eontrolled steermfr ap-
paratus, the combination with a helm, of an
electric motor device and mechanism asso-
ciated therewith for moving the helm, a hand
steering-wheel, and a ﬂ'enemtm of elecbmclty

_havmg an armature or rotor adapted to be

1

85 .

turned by said steering-wheel, and connected gc}-

with the motor devwe, whereby the helm may
be controlled by moving said steerlnmwheel
substantially as set forbh

2. In an electrically-contr olled steering ap-
paratus, the combination with a helm and an
engine for operating the same, of an electric
motor device controlling the ergine, and a

generator of electricity havmw an armature

or rotor adapted o be tarned by hand, said
generator being electrically connected with
said motor device, whereby the helm may be
moved to one side orthe other by turning the
arpatare or rotor of the generator in & cor-
responding direection, sub&tan‘mally ag de-
seribed.

versmrr-vah*e for the engine, a polyphase-
current induetion-motor for moving the: re-
versing-valve and so comnfrolling the engine,

05

10D

3. Inan el@ctrleally--controlled steermn' an- '
paratus, the eombination with a helm and a
steering-engine for moving the same, of 2 re-

110

a hand steering-wheel, and a generator of -

polyphase curreonts geared to said steering-

wheel and connected with the said induction-

motor, substantially as set forth. .
4. Inan electrically-controlled steering ap-

paratus, the combination with a helm and an

engine for operating the same, said engine
having a reversing-valve, whereby 1t may be
controlled, said valve being adapted. to be

115
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moved in e1ther direction to cause the engine

to run correspondingly, the valve being nor--

mally maintained in a central position to keep
the engine at rest, of an' induction - motor

adapted under the influence of polyphase 1&5

currents transmitted thereto, to copen the

| valvein one direction or the other, and a.gon-

erator of polyphase currents connected with
said motor, said generator being adapted to

be manually operated whereby the helm may x30 |

be moved to one side or the other by turmng
the generator, substantially as deseribed.

5. In an electrically-controlled steering ap-

paratus, the combination with a hélm and f



b

. other, according to the direction of such

10

at rest, of an electric motor device adapted

697,826 | 2

steering-engine adapted to oper ate the same, l
said engine havingareversing-valve whereby
it may be controlled, said valve being adapt- |
ed to be moved in either direction to cause
the engine to run in one direction or the

moveiment, the valve being normally main-
tained in'a central position to keep theengine

to move said valve in either direction, ac-
cording to the character of current supplied
to it, and a generator of electricity connected
w:th said motor dewee and adapted to be op- |

erated manually to supply cuarrent of suit-
ablé character to operate said motor device 15
in either direction, whereby the engine may

| be caused to move the helm to one side or

the other by manually operating the genera-

 torin a corresponding manner, substantlally

as sef forth. . 20

In witness whereof I hereunto subseribe my
name this 26th day of September, A. D, 1900.
BRADLEY A. FISKE. .

Wltnesses

A, P. MORRIS
C. (JAMPBELL
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