(No Model.) 3 Sheets—Sheet 1.

F.L. & L. H. DYER.
" ELECTRIC STEERING GEAR:

No. 498,160. ‘ Patented May 23, 1893.

Wié 26 CysSOy. | s | / - 1t &2Cre0rs
. B | .
| 3 ' Freesehe Lo Myes:
3
& Leorares £ Hyes:

%%M@ff/;-w

A2t ¢ R4

L

' -
. - + I - . - =1 . ~ . . ., o - | . 1. , " Lt I . o e e | ] T . .I . I|II. ' nt " 1 ,
Wty = l-w m L - -l i S, |1 -|: | | | | ! |_| 1 r ap y " : Iy " qay- ! : . . - " - IE i I ol o e .. nv P
. . hy, - . Lo gt [ A ' " . ' Lot : f T - JI . n B
= - ! -l P ) L [ a .. . . L H
1 [ T gy — . L I -~ e 1 L. - E™ -1, e e L] _: H . . . ' : : : | — -, e =, | , .
. . : :



(No Model.) ' 3 Sheets—Sheet 2,
F.L.& L. H DYER. ,
ELECTRIC STEERING GEAR.

No. 498,160 Patented May 23, 1893.

(R " |
8%

s
0

)
me

. Areevere? ory
. Frank L. Dyer
Leorarcl L Dye

Wetriesses. .
E I i

| | At y.




(No Model.) 8 Sheets—Sheet 2.

F.L. & L. H. DYER.
ELECTRIC STEERING GEAR,

No. 498,160. - Patented May 23, 1893.

- Fg. L

- Lnventors
Frank L. Dyer:
Leorare f. Dyer

A i il—————% Fao £

Wietresses |




UNITED STATES PATENT OFFICE.

FRANK L. DYER AND LEONARD H. DYER, OF WASHINGTON, DISTRICT OF
COLUMBIA, ASSIGNORS OF ONE-THIRD TO ALE\ANDFR MCDOUGALL, OF
'DULUTH, MINNESOTA.

ELECTRIC STEERING-GEAR.

SPECIFICATION forming part of Letters Patent No. 498,160, dated May 23, 1893,
. App_liﬂﬁﬁﬂn ﬁlﬁd&pl’ﬂ 18;1891: Serial Ne, 389:521- (No mﬂdﬁlii

10

15

20

To all whom it may concern:

Be it known that we, FRANK L. DYER and
LEONARD H. DYER, citizens of the United
States, residing at W’ashmn'ton, in the District

of Columbhia, heve invented certain new and

useful Imprevements in KElectric Steering-
(zear; and wedo hereby declare the follewmo'

to be afull clear, and exact description of the

mventlon Whleh will enable others skilled in

the art to which it apper tmne to make and

use.the same.
Our invention relates to an lmpteved form

of electric steering gear for vessels, in which

steam or other source of power and electricity
are used to Opemte the rudder or eteennn‘
device. '
The objections atteuduw the tse of me-
chanieal steering gears, hetetofore, has been
the liability of breakege of the connections
between the steering wheel and the rudder.

Asa matterof fact, howevel mechanical gears:

are being superseded by automatic steerers
which possess the advantage that but small
power is requiréd to opemte them, but they

are still open to the objection that the con-

nections between the steam engine and the

- rudder are liable to become broken under
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sudden and unusual strains. -‘By means of
our invention,all of these objections are over-
come since there are 110 movable con nections

passing from the bow to the stern.
By our invention, we propose to pr oduce a.

device for steelmﬂ vessels, that will ‘be of
little weight.and that will be compact, and at
the same tlme, inexpensive to construct, and
oasy and posmve in its action.

Our invention will be easily attached to
wny kind or type of vessel, without injury to
the same, the only reqmslte being that the
vessel should be provided with a plant in
which electricity and steam or other pewer
can be generated.

The invention consists genemlly in placmg
a prime motor, such as a steam, hydraulic,
pneumatic, spring, or electric metm, near the

- stern of the vessel and connected to and op-
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erating the-steering deviee; in connecting the

eccentrics, valves, or equivalent centrollmg_
- gear of said prime motor, to an electric motor;.
and in placing the commitator of the motor !

_deswnated by

near the forward part of the vessel,so as to be

“controlled by the operator; and in connecting
the commutator and the armature.of the mo-
tor by suitable electric conductors, so that

as the commutator is moved in one dircetion
or the other by the operator, the electric motor
and the eccentrics,
trolling gear of the prime motor, connected
thereto, will be mov ed in a like manner, and
the prime motor will partake of the same
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valves or equivalent con- .
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movements,in a manner depending upon the -

direction and extentof inovement of theelee-
tric motor, thus operating the steering gear,
and steering the vessel. In this way, we do
away with the usual chains, or rods now in
use, and place the steering engine adjacent
to the rudder, thus 16(111(31[1"-“ the friction of

‘the connectwns, and a,dtmttmg the employ-
‘ment of a smaller engine.

For a better comprehensmll ef our inven-
tion, attention is to be du'ected to the accom-

'~panym0f drawings, forming a part of this

gpecification, and in wluch-—-—

(

7¢

Figure 1, is a top view of a vessel,shqwing -

our deviee in operation. Iig. 2, 18 a side

 view of the steering engine and electric mo-

I'ig. 3, is a side view of the commutator
Fig. 4, shows a sepa-

tor..-
and eteermﬂ' w heel.

rate view of the armature coils and connec-.

tions, and FFig. 5, shows a separate view of the

4. commutator and connections.

In all of the several views, like parts are
identical lettere of reference.
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In the stern of the vessel, is placed a prime .

motor A, of any variety of construction, (as
for mstance, steam, hydraulic, pneumatie,

spring orelectric) connected by suitable gear-

I), so that when the prime motor rotates in
one direction or the other the rudder or steer-

ing devicé will be epera.ted accordingly.
Any form of prime motor can be-used, al-

‘though a steam steering engine is preferred

the one illustrated in the drawmﬂ'a being the
well known form of steam steering gear
known as the “Sickles” gear.

ing to the rudder or other steering apparatus

90

95

- The operation of steam steermg gears, is
Well understood by mechanics, and alengthy

description thereof is unnecessary here. Suf-

ﬁce it to say, that in steam steering engines mc.
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of the type shown, the eccentries, ‘instead of |
being connected to and operated by the en-

rines, so that the valves will be operated con-
tinuously to admit steam Ssuccessively into
the ports, are independent of the movements

of the engines, and are under the control of

the Steelsman In steering engines of this
type, therefore, when the eecentru g arg moved
by the steersman, in one direction or the
other (depending on the movements of the

steering wheel) the valves movingsimultane--

ously therewﬂh will- cause.ihe steering en-
gine to operate aceordmrrly thereby steering
the vessol. Other steam steering engines are

nsed, in which a slide valve is employed'
w]nch when moved in one direction by the |

steering wheel will cause the steering engine

to move in a given direction, and when moved |

in the epposrtte direction will cause the steer-

‘ing engine to move in an opposite direction.

The smd slide valve is generally :connected

to the driving shaft of the steering engine by
a floating lever or other meehemeal connec-

tion, so thm the movements of the engine it-
self, will tend to close the valve, as soon as

the steermfr wheel is stopped. A steam steer-
1ng enginge “of this: type is shown in United |

States Patent to Joseph I Manton, No.

- 350,463, dated October 5, 1886, which elearly
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describes the construction and operation of |
-The operation of steam- steering
engines, therefore, being of common knowl-a
edge to all, the adaptability of our present in-

ventlon fer use with other forms of prime
motors will also be understood, the same

principle of operation being carried out with
‘all.
| matlc, spring
is to be used the said -prime motor is. to be )

That is to say, when a hydraulie, pneu-
, electrical or other prime motor

provided with an eccentrie, valve, ecommuta-

‘tor or analogous controlling element, operat- |
ing in such a manner that when the said con-
trolling element is moved in one direction or

the other, the said prime motor will partake
of a elmllar movement, and will move for

substantially the same time that the control-
'ling element thereof was operated.

Connected in any suitable manner, as by
chains and wheels, or by gearing, to the ec-

~centrics, valve gear, or other suitable parts |
- of the prime motor 18 an electric motor C, of |
any desired construction so connected and ar- |

ranged, that, as it rotates in any-direction,

55
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“the prime motor will rotatein a like di rectlen
-Any form of electric motor may be used. The

said -electric motor, however, is to be of such

a construction, that it will be entirely under

the control of the steersman, so that it will
be actuated in one direction’ when the steer-

“ing wheel is turned in a given direction, and

will be turned in an opposite direction when
the motion of the steering wheel is reversed,

‘and will :stop, when the steermﬂ' wheel 19.
| etopped

We prefer to connect the prime motor to

the rudder by securing & crown cogged seﬂ'-j
! field of the armature wﬂl be. shifted aceord— |

ment 1), to the rudder etock and meshing g

498,160

' the boxler of the boat.
“that primary or secondary eleetric battories

pinion K, on the pumo motor shaft, in en-
gagement with the same.
The eleetric motor, and its connections. for

controlling the same, illustrated in the draw-

ings, con-;tltute a convenient device whereby
the eccentrics, valves, or equivalent parts of
the prime motor may be controlled.

The commutator ¥, of the electric motor, is

prefembly placed in the forward part of the

‘vessel, in the pilot house, or on the bridge, or,

in the case of ships of war, within the con-
ning tower, or it can be ple,eed on the after
deck in the case of a sailing vessel. It is to

be connected to the steering.wheel I, or its
-equivalent, either dirvectly ermdnectlv. Or-

dinary brushes bear on the segments K, K,
of the commutator and are eonneeted W1t11
the source of électrical energy.. -

If the vessel is provided with .an eleetr:c-
light plant, a very convenient source of elee-
tricity can be obtained, but if not, a small
isolated plant may be pl.-.wed within the boiler

or engine room, 80 as to receive steam from
It will also be scen

may also be conveniently ased.

‘Rigidly secured to the same shaft that the
commutator is mounted upon, are & number
of insnlated rings or disks I, I, equal in num-
ber to the seﬂ'ments of the eemmutdtor Each
of these rings is eleotrlcally connected to ono

of the eefrments K in any suitable manner,

such as by an insulated wire so that aeh
shall be in circuit with a particular seetion of

| the commutator F. ‘Bearing on these rings I

are a number of brushes J, J, of the. erdlmu'y
form, and each brush J 1is. eenneeted electri-
eelly with a partieular coil of the armature

of the electric motor at the stern of the ves-
sel.

This arrangement. is made use of to
avoid the. tWIStmﬂ' of the wires which would
result if rln'ldly eeeured {o the commutator,

but.this is not absalutely necessary, as the
“wires can be twisted to a.small extent with-
| out injury. In orderto avoid a like twisting

of the wires at the electric motor we secure a

number (as méany as there are coils in the ar-
mature) of insulated rings L, I, to the arma-
ture shaft a,and connect the wires from the
brushes J, J, to these rings I. by brushes M
asshown, Lach of these rings L is connected
to a particular coil of the armature in pre-

cisely the same manmner as each section ot the:

commutator E. is. connected to the. rings I. In

| order to avoid this complicated a,rranﬂfement

of rings and brushes at the motor and at the
cemmutator the commutator e
ary, and the brushes caused to revolve around

it; and the armature of the motor can be sta-

tlonary while the field may be revolved with-
in or around the same. .
the electric motor is analogous to an ordinary
electric motor, except that the commutator i
independently mounted. in respect to the ar-

" matare, and it will also be seen that as_the

commutator is revelved, the electro—mafrnetle

(Seo: Iig. 1.).

can be station-

It will be seen that.
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- rotated accordingly.
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ing to the direction and extent of movement
of the commutator and the armatare will he

The above modification, and the construac-
tion and operation of the above electrical ele-
ments, are fully and clearly described in an
application for Letters Patent, filed by us,

November 10, 1890, and numbered serially.

370,940, said application being for an improve-
ment in electrical steering gears. The said
electrical elements are claimed in said prior
application as an independent device, and

while we do not limit ourselves-herein to the
‘same, wo will make claims to said electrical

elements as one form of devicefor controlling

the prime motor. For a full and entire ex-

planation of the prineiple of operation of said
electrical device, attention is directed to said
prior application. . )

Before we claim our invention we desire it

to be understood that we do not limit our-

selves o any form of prime motor, or electric
motor, the ones shown being merely for the
purpose of illustrating our invention. *r We

also desire it to be understood that we do not

limit ourselves to a steam engine or a motor

operated by steam, as any form of hydraalic,

pnenmatic or other motor can be used.
‘When a hydraulic or pneumatic motor is
used the electric motor is connected so as to
operate the valves thereof. An' ordinary
steam pump.is considered to be the equiv-
alentof an ordinary hydraulic motor. When
an electric motor is used as a prime motor,

the secondary electric motor ismounted so as

to operate the commutator of the prime mo-
tor. If this corstruction is made use of, the
commutator of the prime motor may be in-

dependently mounted in precisely the same

manner as the commutator of the secondary
- Having now described our invention,.wﬁat
we claim as new therein, and desire to secure
by Letters Patent, is as follows: |

1. In a steering gear, the combination with

- & prime motor, connected to and operating
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the rudder of a vessel, and valves or equiva-
lent parts for said prime motor, by which the
direction -and extent of movement of said
prime motor will be controlled or governed;
of an electric motor connected with said
valves, or equivalent parts, whereby the said
electric motor will govern or .control said
valves or equivalent parts. | |

2. In a steering gear, the combination of an
electrie motor, having its moving parts con-
nected to and operating the valves orequiva-
lents, of a prime motor; and an independent
commutator, connected with the coils of the
armature of the electric motor., .

3. In a steering gear the combination of a
prime motor connected to and operating the
rudder, and an electric motor, connected to
and operating the valves or equivalent parts
of the prime motor, an independently mount-
ed commautator, and electric conduectors con-

n-ec"tin g the commautator and the "a'rm_a_t'ilre of

the electri¢ motor, substantially.as set forth.

4. In a steering gear, the combination with

‘a prime motor connected toand operating the

rudder of a vessel, having valves or equiva-

| lent parts, by which the direction and eéxtent

of movement thereof will be governed or con-

as-1o the direction and extent of movement,

-connected with the said valves or equivalent
.parts, whereby the said electric motor will

govern or control said valves or equivalent
5. In a

steeri_n g gear, the combination with

a prime motor connected to and operating the

rudder of a vessel, having valves or equiva-

of movement thereof will be governed or con-

‘trolled; of an electric motor, controlled, by
‘hand, both as to the direction and -extent of

8

-

trolled;. of an electric motor controlled both
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-lent parts, by which the direction and extent

85

movement, connected with the said valvesor.
| equivalent parts, whereby the said electric

motor will govern or con
equivalent; parts. . o o
6. In a steering gear, the combination with

trol said valves or

‘& prime motor connected to and operating the

rudder of a vessel, of an electric motor, con-
trolled or governed both as to the direction
and extent of movement, said electric motor
controlling or governing the direction land
extent of movement, of said prime motor.
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95

7. In a steering gear, the combination with

a prime motor connected to and operating the
rudder of a vessel, of an electric motor, con-
trolled or governed by hand, both as to the

100

direction and extent of movement, said elec-

-tric motor controlling or governing the direc-

tion and extent of movement of the prime
motor. - i . _ _

8. In a steering gear, the combination with
& prime motor connected to and operating the
rudder of & vessel; of an electric motor, con-
trolled or governed both as to the direction

{ and extent of movement, said electric motor

controlling or governing the direction and
extent of movement of the prime motor; and
a controlling device, operated by hand, for
controlling or governing both the direction
and extent of movement of the electric motor.
- 9. In a steering gear, the combination with
& prime motor, placed near the stern of the
vessel, and connected with and operating the
rudder; and valves or equivalent parts, by
which the direction and extent of mmovement
of said prime motor will be governed or con-
trolled; of an electric-motor, placed near the
stern of the vessel, and connected with said
valves or equivalent parts; a controlling de-
vice, opeiated by hand, placed near the bow
of the vessel, for controlling or governing

105
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both the direction and extent of movement

of said electric motor, and connections from
sald eontrolling device, to said electric motor.
~ 10. The combination with a prime motor
for controlling the vessel;, and located near

130

 the stern of the vessel, of .an electric motor -
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for :cbn’t‘r(ﬂling“ the prime motor,located near

the stern of the vessel, an independent com-

‘mutator located near the bow of the vessel,

for controlling "the electric motor, and con-
nections between the said commutatorand the

electric motor. _ |
11. In asteering gear, the combination with

a prime motor, connected to. and operating

the rundder of a vessel, and valves,or equiva-

lent parts, for said prime motor, by which the
direction and extent of movement of said

prime motor will be controlled or coverned;

of an electric motor, having a rotating or re-
volving element, which is connected with

said valves or equivalent parts, whereby the |

said electric motor will govern or control said

valves or.equivalent parts. |
12. In a steering gear the combination with

a prime motor, conneeted to and operating

20 'the ruddar of a vessel and valves, or equiva-

- 498,180

prime motor will be controlled or governed;

of an electric motor, baving a revolving or

rotating element, which is connected with
said valves, or equivalent parts, whereby the

L.

lent parts, for said prime 'moter, by which the
direction and extent of movemert .of said.

25

said electrie motor will govern or control said |

valves-or equivalent parts; and a controlling
‘device; operated by hand, placed near the
Dbow, of the vessel, for controlling or goverin-
‘ing both the |
ment of said electric motor, and econnections
from said controlling ‘device 1o

direction and extent of move-

mMotor. _
"  FRANK L. DYER. .

IL.LEONARD II. DYER.
In presence of—

ARTHUR A. KRB,
ARTHUR D. DENNRTT.

said eleetriq
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