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UNITED STATES

PaTeENT OFFICE.

GEORGE SYLVESTLR GRIMbTO\T AND ALFRED HERBERT DYKES, OF

LONDON,

ENGLAND

ELECTRICAL STEERING-GEAR.

SPECIFICATION forming part of Letters Patent No. 549,636, dated November 12, 1895.

Application filed April 9, 1895 Serml No. 545,065. (No model.) Patented in England J' uly 23, 1891, No. 12,625, and May 2,
1892, No. 8,268, -

To all whom it may concerm:

Be it known that we, GEORGE SYLVESTER
(xRIMSTON, residing at Claremont, Glenluce
Road, Westcombe Park, L.ondon, and AL-
FRED HERBERT DYKES, residing at No. 3
Mount Terrace, Charlton, London, in the
county of Kent, England, have invented new
and useful Improvements in Electrical Steer-
1ng-Gear, of which the following is a specifi-
cation, and for which Letters Patent have
been granted in Great Britain, No. 12,525,
dated J uly 23, 1891 and No. §, 268 dated May
2, 1892.

This 111ve1:1t10n relates to an electrically op-
erated and controlled steering-gear for ves-

sels, and has for its object to provide simple,

compaet substantial, and effective apparatus
of this character whereby the steering of a

vessel may be effected from an electric motor
by or through the agency of cluteh devices

(preferably electromagnetic) and gearing in-

terposed between the clutches and the Illd-
der head or post, all under control by a pilot
or steersman who simply turns a small hand-
wheel on an electric switch-stand. Parts of

the switch-stand are geared with the rudder

mechanism to antomatically cut the clufch
mechanism out of electric circuit, thereby
causing the rudder to stop at any desired po-
sition which had been indicated and prede-

termined by the last preceding movement of

the hand steering-wheel. |

A further object of the invention is to pro-
vide for actuating the rudder by hand and
mdependent] Y of the electrical apparatus
and while using a portion of the mechanism
interposed between the electriec motor and
the rudder.

The invention will first be deseribed and
then will be particularly defined in claims

“hereinafter set forth.

Reference is tobehad to the aceomp&nying
drawings, forming part of this specification,
and in which similar eharacters indicate cor-
responding parts in the several views.

Iigure 1 18 a plan view of a preferred form
of the steering gear or apparatus, partly in
horizontalsection. Fig. 2isaside view there-
of, partly in vertical section. Fig. Jisaver-
tical transverse section taken on theline ¢ x
in Fig. 1. Fig. 41is a front end view of the

apparatus with the hand steering-wheel re-

moved and its peripheryindicated by a dotted
line. ‘Fig. 5 is an elevation of the electrical
smtch-stand Fig. 6 is a plan view of the
stand. Kig. 71sa%ect10na,l plan view thereof,
showing the contacts; and Kigs. 8 and Y are

T espec,twely an elevation and plan of a mnodi-

fied form of the apparatus.

We will desceribe the invention with more
special reference at first to Figs. 1 and 7 in-
clusive, of the drawings.

In the bed-plate 1 of the steering-gear 1is
formed the upper bearing of the vertical post

2 of the rudder 3 of a vessel. (Not otherwise
shown.) To the post 2 is fixed centrally a

horizontal bar 4, having at each end a longi-

tudinal slot 5, in which is fitted a sliding

block 6, to whic¢h is pivoted by a pin a nut 8,
which 1s guided on 'a bar 9, arranged prefer-
ably inside of the adjacent operating-screw.
There are two of these screws 10 11, one hav-
ing right-hand threads and the other having
left-hand threads, and both screws are jour-
naled in suitable bearings on standardsrising
from the bed-plate 1

In a cenfral plane above the rudder-post
1s supported any approved type of electric
motor 12, whose armature-shaftcarries a worm
13, which engages a worm-wheel 14, fast on a
transverse shaft 15, journaled in boxes rising
from the bed-plate 1. 'The worm-gearing 1s
protected within a casing 16. On the shaft
15 are two magnetic clutches 17 18, each com-

prising a member «, splined to the shaft to

turn with 1t and having suitable wire-coil
winding and on an insulated portion of its hub
provided with two contact-rings, which are
respectively connected toopposite ends of the
coll and to which corresponding insulated
commutator-brushes 19 are adapted. The
othermember b of each cluteh receives within
it the member ¢ and is normally loose or rev-
oluble on the shatt 15, and between the two
parts of each cluteh 1s placed an expanding-
spring 20, which separates its members a &
immediately the current is cut out of the
clutch. "T'o the part b o fthe eluteh 17 is fixed
oron it 1s formed a bevel gear-wheel 21, which
constantly gears with a like bevel-wheel 22,
fast on the secrew 10, and the member & of the
other cluteh 18 carries a bevel gear-wheel 23,
which engages another bevel-wheel 24, fast
on the other serew 11.
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In the diagram of Fig. 3 of the drawings
are shown the three contacts ¢ d ¢ and mov-
able contact plate or brush f of the switch-
stand, hereinafter more fully described, and
a suitable electric oenerator g. The br ushe‘s
19 of cluteh 17 connect by wires /i i with
the contact d and one terminal of the gener-
ator, and the brushes 19 of the other elutch
13 conneet by wires ¢ ¢ with the contact e and
the same generator-terminal, while the con-
tact ¢is wired at 7 to the other terminal of the
The contacts d e are separated
by a neutral space insulating /., which when
the brush 7 is on or over it precludes passage
of current from the generator to either of the
clutches. By setting the brush f over upon
the contact d a current will be sent to the
cluteh 17 to couple its members, and the mem-
bers of the clutech 18 will be coupled by a pass-
ing current when the brush fis adjusted upon
the other contact e. The contact ¢ connects
by the brush with either contact d e.

On the shafts 10 11, respectively, are fixed

at the front of the apparatusthe chain-wheels

25 26, over which passes an endless chain 27,
which after running under suitable guide
wheels orrollers 28 25, journaled in standards
rising from the bed-plate, also passes over an
upper chain-wheel 29, which is fixed to a shaft
30, journaled above and parallel with the main
screws 10 11. This chain-wheel 29 has a suit-
able clutch face ormember/, which is adapted
for engagement by an opposed clutch member
monthehubof a suitablelarge hand steering-
wheel 31, which is journaled on a protruded
The extremity of this
shaft is screw-threaded, and on this thread is
fitted the body portion of a clamp-wheel 32,
which has an inner attached part provided
with an inwardly-extending filange or tongue,
which loosely engages within a groove on the
hub of the hand steering-wheel 31. With this
construction and when the clutch [ m is un-
coupled, as shown in Fig. 2 of the drawings,
the chain-wheel 29 will be rotated in one di-
rection or the other by or from the wheel 25
or 26, and the hand steering-wheel 31 will
not rotate with the parts 29 30 32 while the
steering - gear is operated electrically; but
when the rudder is not electrically operated
it may be operated by hand by engaging the
clutch members [ m and coupling the hand
steering-wheel 31 with the upper chain-wheel
29. This 1s effected by turning the wheel 32
upon the threaded portion of the shaft 30,
which moves the hand steering-wheel 31 in-
ward to engage the clutch.

In IFigs. 1 and 2 the chain-wheels 23, 26,
and 29 are indicated in diagram, the teeth
and chain being omitted. The wheels as act-
nally constructed are illustrated 1n Ifig. 4

On the shaft 30 is a worm 33, which engages
a worm-gear segment 34, to whose rocking
shaft is fixed a bevel gear-wheel 36, which en-

- gages a horizontally-revoluble bevel-gear 37,

from whose vertical shaft 38 the disk of the
electrical switch-stand carryingthe contacts ¢

540,636

d eis actuated. The shaft of the gear-wheel
36 also carries an index-finger 39, adapted to
move over a scale 40, held to a plate 41, fas-
tened to the bracket arm or yoke 42, which
sustains the bevel-gearing. "T'he index 39 in-
dicates to the hand steersman the position of
the rudder. The shaft 38 will extend di-
rectly upward to the switch-stand should it
be most convenient to locate the stand imme-
diatelyabovethesteering-gearing; butshould
the switch-stand be otherwise located various
trains of shaft and bevel-wheel gearing 43
will be interposed as may be necessary to
cause rotation of the switch-stand contact-
carrying disk or plate from the main scerews
10 11 and the shaft 30, CATTY ing the hand
steering-wheel 31.

Should the hand steering-gearing not be
employed in direct eonnection with the rud-
der-operating serews or mechanism, the shaft
38 orany equivalent device actuating the con-

tact-disk of the switch-stand may be operated

in any approved manner mechanically from
the main screws 10 11 to turn said contact-
disk as the rudder is turned to port or star-
board. Furthermore, any approved electri-
cally-operated motors or devices may be 1n-
terposed to turn the contact-carrying disk
proportionately to and dependent upon the
movement of the rudder through the medium
of electromagneticorelectrical clutch devices
wired to the disk-contacts and a generator,
substantially in the manner above descl ibed.

The electrical switch-stand (shown more
clearly in Figs. 5, 6, and 7 of the drawings)
1S made with a suit&ble hollow pedestal 43,
through which runs the shatt 39, to whichis
fixed the horizontally-revoluble disk or plate
44, to which are fixed the three contacts c d e
and insulation £, and these contacts are re-
spectively provided with metalliclugsc'd’' e/,
to which the wires 7 /v 1, respectively, are at-
tached. 'These wires run down within the
pedestal of the stand to connect with the
electromagnetic clutches 17 15 in the manner
shown dmwanunatmally in Kig. 3 of the draw-
ings.

Upon any suitable spindle or journal bear-
ing within the head of the switch-stand, and
preferably on a reduced upper end of the
contact-disk carrying-shaft 38, is placed
loosely a sleeve 45, to which are fixed the
brush or plate 7, adapted to the contacts ¢ d e,
and an index-finger or pointer 46, which
moves around a relatively-fixed scale 47 1n
the pedestal. The sleeve 45 may be actuated
to synchronously turn the brush f and index
46 in any preferred manner.
use a worm-wheelsector4S, fixed tothesleeve
and engaged by a worm 49 on the shaft of a
hand-wheel 50, journaled in bearings on the
pedestal. A glass plate closes the top of the
pedestal and protects the inner parts of the
switch-stand.

From the foregoing description the opera-
tion will be readily understood, and is as fol-

We prefer to 1:
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to be uncoupled and the apparatus to be |
worked electrically, it 1s obvious that by
turning the hand-wheel 50 1n one direction or:
the other the brush f will be turned more or

less and the index 46 will move over the

scale 47 any desired distance corresponding
to the number of pointsitisdesired tochange
the course of the vessel. The brush f will be
moved with the index and to either pair of
contacts ¢ d or ¢ ¢, depending omwhether the
course of the vessel is to be changed to star-
board or port and as indicated by the index
'With the brush connect-
ing one pair of contacts the electric circuit
will be closed to the cluteh 17 and with the

“brush on the other pairof contactsthe circuit

will be closed to the other clutch 18. Should
the current be first sent through the clufch 13,
its members b will be engaged with its member
a, thereby locking the gear 23 and causing

it to rotate with the shaft 15 to rotate the

gear 24 and its serew 11 and sprocket-wheel

26 and, through the drive-chain 27, rotating
the wheel 25 and its screw 10 in the same di-
rection as the reversely-threaded screw 11
and moving the nuts 8 8 on the two screwsin
reverse  directions simultaneously, thereby
turning the rudder-post bar 4 as the blocks
G slide in the bar-slots 5 and adjusting the
rudder by or from the motor 12 through the
screws and nuts, which exert equal power at
opposite ends of the rudder-bar. Should the
current first be sent to the cluteh 17, the two
serews would be turned in reverse direction
and the rudder will be accordingly adjusted,

one engaged clutch adjusting the rudder £0
starboard and the other engaged clutech ad-
justing it to port. The duve-eham_ 27 while
turning one of the screws from the other also
turns the wheel 29, thereby rotating the
shaft 30, and through its worm 33 and the in-
terposed gearing 34 35 36 37 will rotate the
shaft 38 of the switch-stand in proper direc-
tion to turn the disk 44 back to a position to
carry its insulation £ or an equivalent space
between the contacts d e again under the
brush £, thereby cutting out the current from
the engaged ecluteh and permitting separa-
tion of its members a b by their interposed
spring 20 and stopping the screw mechan-
ism whereupon the movement of the rudder
will cease when it shall have been adjusted
to either starboard or port for a distance pre-
determined by the steersman at the wheel 50
and indieated by the index 46 on the switch-
stand scale 37 when the steersman last ad-
justed the brush f to switeh the lately-oper-
ated clutech into electrie circuit. When the
course of the vessel 1s again to be changed,
the steersman will turn the wheel 50 1in proper
direction until the index 46 registers on the
scale 47 the desired number of points the rud-
der is to be moved to either starboard or port

and the proper cluteh will be engaged to shift

the rudder accordingly and until the contact-
disk 44 is again turned back to normal posi-
tion for disengaging the cluteh, when the in-

Ay
o

sulation k again comes under the brush and

the rudder Stops at the desired predetermined

position.

Obviously it is not essential that the two
main screws 10 11 have right and left hand
threads, respectively, as they may both have
like threads if the front chain or other gear-
ing which drives.one serew from the othel be
a,rranﬂ'ed to turn the screws in opposite di-
rectmns and the shaft 38 of the switeh-stand
may be eoupled with the modified front gear-
ing to effect return of the contact-plate 14 to

carry the insulation £ under the brush to cut
out the electric current from either cluteh 17

or 18, substantially in the manner above de-

scribed. Gear-wheelsmay also be substituted
for the chain and sprocket wheels within the
scope of the invention.

In the modification sufficiently shown in

75

SO

Figs. 8 and 9 of the drawings the rudder-post -

2 carries the usual segmental arm 51, from
whiéh ropes or chains 52 53 lead in opposlte
directions around suitable guide-pulleys 54 to
connect with a barrel 55, whose shaft carries
a worm-wheel 56, engaged by a worm.o7 on-a
shaft 58. This shaft carries at each end a
gear-wheel 59, which engages a gear-wheel 60
on the shaft of one member of a magnetie
clutech. There are two of these clutches 17
18, the loose members of which carry bevel
ﬂ'ear—wheels both of which are in gear con-
stantly with a bevel oear-wheel 61 fast on the
armature -shaft of an electric motor 12 , 10
which current will be supphed from any suit-
able generator. Bevel-gears 62 give motion
to the switeh-stand shaft 88 from the shaft of
the barrel 55. |

The operation of the -clectromagnetic
clutches 17 18 is substantially the same rela-
tively to the driving-gearing 59 60 and the
switch-stand 43, with its electirical contacts
and hand-wheel 50 for operating the same,
as hereinbefore described for the screw-op-
erated steering-gearing. It will be readily
understood that when one clutch is put in
circuit one pair of engaged gears 59 60 will,
through the shaft 58, worm 57, and worm-
wheel 56, turn the barrel 55 in one direction
to put the rudder to starboard, and when the
other clutch is put in ecircuit the other pair
of engaged gears 59 60 will, through the inter-
mediate gearing, turn the rudder to port, and
the movement in either direction will be
stopped by the gearing 62 38, turning the
switch-stand contact-plate toput the engaged
cluteh out of electrical circuit and allow 1ts
bevel-wheel, which the motor-wheel 61 en-
cages, to again run loosely upon its shait.

Modifications other than those above named
may be made within the scope of the mven-
tion.

The electrical cluteches employed may be
similar to those shown in United States Pat-

tent No. 503,727, granted to Ernest Richter

99

.-l—‘.—n"’

and Carl Hoffmann, dated August 1893.
Having thus described our invention, we
claim—
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1. In electrical steering gear, the combina-
tion, with the rudder post bar and two screws,
one coupled to each end of the bar, of two
clectro-magnetic clutches, each adapted for
coupling with the screw. gearing, a prime
motor operating the clutches and screws to
turn the rudder to starboard or port as de-
termined by the cluteh for the time being
engaged with the motor and screw gearing
and a source of electric ener oy In (311"011111- for
magnetizing either cluteh.

9. In electmeal steering gear, the combina-
tion, with the rudder post - bar and two SCrews,
one coupled to each end of the bar, of two
electro-magnetic clutches each adepted for
coupling with the screw cgearing, an electric
motor operating the clutches and screws to
turn the rudder to starboard or port as de-
termined by the clutch for the time being en-
cgaged with the motor and serew gearing, and
a source of electric energy in circuit for mag-
netizing either clutch and f01 operatlnﬂ the
eleetl 1¢ ; MOtOT.

3. In electrical steering gear, the combina-
tien, with the rudder post bar and two screws,
one coupled to each end of the bar, of two

electro-magnetic clutches each adapted for

coupling with the serew gearing, an electric
motor operating the clutches and screws to
turn the rudder to starboard or port as de-
termined by the cluteh for the time being en-
ocaced with the motor and screw gearing, a
source of electric energy in circuit for mag-
netizing eithercluteh ; an electricswitch stand
having three contacts movable by or from the
rudder gearing and a brush adapted to com-
plete circuit through one contact and either
of the other two eentaets or to break circuit;

electrical connections bem oprovided between
the switch stand contacts and the oenerator;
and meansfor turning the switch stand brush
any predetermined distance to simultane-
ously complete circuit to one of the clutches
and cause a predetermined limited extent of
movement of the rudder in either direction.

4. The combination, in an electrical steer-
ing gear, and with the rudder post 2, and 1ts
bar 4, ]1av1nn end slots 5, 5, of sliding blocks
0, G, fitted in emd slots, scr ews 10, 10, ouldes
9, 9 parallel thereto, nuts S, 8, threaded on
the screws 10, 10, and fitted to these guides,
and mechanism for rotating the screws si-
multaneously, substantially as described.

5. The combination, in an electrical steer-
ing gear, and with the rudder post 2, and 1ts
bar 4, having end slots 5, 5, of Shdmo' blocks
G, 6 fitted in sald slots, screws 10, 10, guides
‘) 9, parallel thereto, nuts S, 8, threaded on
the SCrews 10, 10, and fitted to these guides,
a transverse Shaft 15, two electro- magnetle
clutches 17, 18, one member of each clutch
being fast and the othel member loose on said
Shaft 15, gearing 21, 22, 24 connecting the
clutches with the screws, means for 10’(%131110"
the shaft, and a source of electrical energy
in circuit for magnetizing either cluteh, sub-
stantially as described.

6. The combination in an electrical steer-
ing gear and with the rudder post 2 and its
bar 4, having end slots 5, 5, of shiding blocks
6, 6 itted in “said slots, SCTEWS 10, 10, guides
9 9, parallel thereto, nuts 8, 8, threaded on
the serews 10, 10 and fitted to these guides, a
transverse shaft 15, two electro - nuwneme
clutches 17, 18, one member of each eluteh
being fast :,md the other member loosc on said
shaft 15, an electric motor 12, worm gearing
13, 14, coupling it to the shaft 15, gearing 21
22 23 24, connecting the clutches with the

SCrews, and a source ‘of electric energy in Cir-

cuit for operating the motor and magnetizing
either cluteh, substentlally as desembed
7 The combination in an electrical steer-
o gear and with the rudder post 2 and its
bal 4 of serews 10, 11 having nuts 3, 8, cou-
pled to the bar, eleetro maf‘rnetlc elutehes 17,
18, geared to operete the serews from a pr ime
moter a source of electric energy in circuit
for maﬁnetlzmﬂ either clutch, wheels 25, 20
on the screws 10 11, a parallel shaft 30, hav-
ing a cluteh and dri iving wheel 29, a chain 27 7,
engaging the wheels 25, 26, 29, a hand steel—
ing wheel 31 on the shaft 30 sald parts 29, 31
havmcr opposing cluteh members [, m, and
devmes adjusting the hand steering Wheel to
eagage or dlsenn'aﬂ'e the cluteh [, m, substan-
tlally as descrlbed
8. The combination, with the rudder oper-
ating gearing meludmc-' two electro-magnetic
clutches end a SOUrce of electric energy in cir-
cuit for magnetizing either clutel, of an elec-
tric switch stand prowded with a revoluble
disk or plate 44 carrying contacts ¢, d, ¢, and
adapted for operation from the rudder ad-
justing gearing, a brush f adapted to either
pair of contacts ¢, d and ¢, e, electric circuit
connections between the two clutches and the
switceh stand contacts, and means for turning
the brush to close the desired circuit for coup-
ling either cluteh into action, substantially
as deserlbed
9. The eemblnemon with the rudder oper-
ating gearing 111(3111(1111 o two electro-magnetic
elutehes ‘Llld a source of electric energy in cir-
cuit for magnetizing either clutch, of an elec-
tric switeh Stend provided with & revoluble
disk or plate 44 carrying contacts ¢, d, e, and
adapted tor operation from the rudder edg ust-
ing gearing, a brush f adapted to either pair
of eontacts ¢ d and ¢ e, electric circuit con-
nections between the two clutches and the
switch stand contacts, means for turning the
brush to close the desired circuit for coupling
either clutch into action, a scale 47 on the
stand, and an index 46 moving with the con-
tact brush, substantially as described.
In festimony whereof we affix our signa-
tures in the presence of two witnesses.

GEORGE SYLVESTER GRIMSTON.
ALFRED HERBERT DYKES.

VWitnesses:
WILMER M. HARRIS,
T. I'. BARNES, |
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