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n SPECIFICATION forming part of Létters Patent No,;7_11,386, dated October 14, 1902.
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To all whom it may concerr:
Beitknown that we,LEO DAFT and ALFRED
WILLIAMS, of 50 Hartfield road, Wimbledon,
in the countyof Surrey, England, (whose post-
office addresses are the same,) have invented

certain new and useful Improved Mears for

10

Signaling to or Coemmunicating with Ships;
and we do
fall, clear, and exact description of theinven-

tion, such as will enable others skilled in the

. art to which it appertains to make and use

20

25

the same. *

- Our invention has reference -to improved
electrical means for conveyiug signads toships
at sea, :
‘véssels when approaching shore both of the

and is specially designed to warn such

proximity of a rock or headland or the like
danger and also of the direction in whieh it
lies. | L G

Ourinvention consists,essentially,of means
for transmitting the signals from the island
or headland and of apparatus situated ou
board the vessel which is to be warned of its
proximity thereto consisting of certain re-

ceiving or detecting apparatus, by means of.

which the signals are received and made per-
coptible. | | |

"In order to transmit the signal from the

" shore to the vessel, we employ a ring or part

30

of a ringof metal, (suchas a stranded cable,)

which is immersed in the water at a conven-

" jent distance from the shore and preferably

25

‘connected by means of insulated conductors

(which resemble in construction the shore

ends of submarine cables) at vagious points

" with onaterminal of a source of high-tension

40

- machinery, is introduced

electricity, such as an induction-coil.
other terminal of the induction-coil 18 con-

nected to earth ata point situated, preferably,

somewhere near the center of the island or

headland, the earth connection being made

to a suitable buried plate, a mass of puried
carbon, or by the like equivalent and known
means. A Morse key or equivalent. appii-
ance, which may be worked either by hand or
automatically at certain
in the circuit of the

induection-coil for giving the signals. Any

The

fixed intervals by

+

hereby declare the following tobe a

.. . - - r

‘mergeqd ring.

. existing form of induction-coll may be em-

50

ployed in oursystem in the mapner described
and will give more or less

, satisfactory re- i
sults; but the best effects are obtained with

In order

ing it, we may arrange

these plates being

nals. received DY

1 a special form of induetion-coil, which we

shall deseribe in detail helow. ) ,_

‘The means which we employ on board the
vessel for receiving and. indicating the sig-
nals transmitied from the land consist of two
or more plates arranged, preferably, as far as
possible from one:another on the. vessel he-

Jow the water-line—say at the bow and stern.

£
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These platesare connected, preferably by ip-

-«

sulated cenduetors, with the terminals of a

delicaterelay. Thisrelayisarran gedin such
a manner as to close a second or local electric

circuit, which operates bells.or visual signals,
or Coth, when the relay is itself set in action.
This cccurs, assuming the relay to be connect-

ed to plates si“uated on the vessel, as above -

described,whenever the vessel is approaching

the island or headland provided with the ap-
pliances above

described and when the induc-

70

tion-coil situated thereon and with the con-

nections mentioned is operated by the key.
If the vessel is not approaching the island or

headland,butis’passingatrightanglestoit, or

75

thereabout, so that the plates on the bow.

and stern are approximately equidistant frow
the submerged ring conpected with the in-
duetion - coil on the
will not operate even when the coil on shore
has been employed to transmit the signal.
to enable

shore, then the relay -

persons situated on the

vessel to be made aware of the neighborhood -

of the island or headland—say,

erably similarly connected to another relay

for instance, .-
in a fog—even when they are not approach-
two othef plates pref-

arranged to work different signals fromthose

v previously meuntioned,
situated below the water-
The sig-

worked by the relay
line on opposite sides of the vessel.
these plates will then

approximately equidistant . from

preferto employ a

we have devised and which is constructed

olectrically in a mannersimilar to that of the

d’Arsonval galvanometer. S _
In order that our invention may be the

more fully and readily understood, we hereby

90

the relay connecfed with - ..
, be indicated and then.
only when the bow and stern of the vessel are
5.4 'thé Bubf
Any form of sufficiently deli- -
cate relay may be employed, connected, as

above described, on board the vessel; but we.

special form-of relay whieh

05
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. aroundit.
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.. refer to the accompanying sheet of drawirgs, |
.. which we make part of thls spemﬁcatlon a.ndi
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Flg 2 is a

4 18 a plan of Fig. 3.
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| six inches in width and one hundred feet in

eml

nected by thebar7.

mmmmm

| detail in Figs, 3 and 4and censrsta of acylin-
drical reﬂeptacle h, mounted
| stop-rings ¢.g, eomprising an annular space:
| inelosed by two stoppers 7 ¢, the space being
partiallyfilled by metallic mercurym. When

. acentral point on the island or promontory | the contact-breakeris vibrating, the mereurvé

SRS end to the rmg or part. of the ring submerged |
plan of tho lmpmved;;
prefer to erapioy: | give 4 sort of double blow; which very much.

1mprmres the effeetweness {}f t.ha mduet‘mn-?;

between : the

nnnnn

oseillating in ‘the containing vessel k causes
the vibrating arm d of the contact-breakerto =

-----

X and fy sh0w dmgmmmatmailv tws;} dlf-é

Flgt fﬁrent positions of vessels approaching the =

/| shore, which is provided with the above-de-

In the figures, a 18 the md uemc.-n-cml whwh'é ‘scribed signaling - apparatus, x showing the

EEDEEE NS When censbructed in the  manner whlch
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. above mentioned, we have found to give: the

.7 . most satlsfacmry results consists of ' a single : éelosel"’ approaching: th@ land.

SARREE RN Wmdlng of thin sheat- copper. of the same |

S . 2 T
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| vesssl: OlltSId@ the ring, but heaﬁmg .&strawhtéf

-----

for it, and v showing-it mmde the rmﬂ' and

The type of relay which we: prefe.r to e»m-é%

zo. width as the length of the coil, the different %plﬁy on ‘board the vessel for detecting the sig-

... ... layers of the sheet- wppe‘r bemg separated
¥ from one another by a continuous sheet of |
|:sentially, of the. reet&ngular pex manent steel éf
{ magnet 5, Lhe: end& of ‘which are cross-con-
__ This bar-magnet is pm-e;f%@i
vided ‘with' curved pole-pmees 99, beétween -

%@nais transmitted: from the shere is %hﬂwni?i
diagrammatically in Fig. 2.

It consists; es-

.....

‘which is mounted a cylindrical : mass of soft .

SERERE IR Ry ;langth The coil as thus censtmcted has

o only a smﬂ*le or: pmmary Wmdlng Itis pro-

- vided: wmh a core of iron wires o' ‘about: two:

36 ;mehes in dtamater The endsof the winding

... ... ... . of the coil are connected to the battery 0

vt through the contact-breaker,consisting of the.

... . ... . vibrating arm d, controlled bythespnm

it and _jthe Cﬂﬂtact-serew ¢ in .Dhe.élrdtlary man- | ina d”At sonval gal¥anometer. | This coilcar- =

1 .1;: 35 ner.  The contact-breaker is shunted: by a'! ries the branched contact-aria ‘11, -which is

SERREERERRE R L RN R A ;condensez ¢, the capacity of which should be | adapted to make electric eoutaets with the

N g;;;lmge-—-—namelv, some two or three times as{ contact-screws 12 and 13, which, as wall as
oo oot great.as that of an m‘dmary mducuon r:ml.;? the contact-arm, are: prﬂwded 'mth smtabie

SRS IR SRREE ;tor giving .a three—meh 8park. ERERERS ?s;piatmum conmew for ‘that purpose. The

ends of the moving coil 10 are connected to

iron 8; secured to the eross-bar 7; which has
the effaeﬂ: of :making a c&mp&mtwely small -
magnetic gap between the cylinder 8 and the =
Egpﬂle pieces 9 :9.. Pwotally mounted about
the cylindr ical mass 'S is a coil of insilated

nnnnn

wire 10, which corresponds to the'movmfs: coil .
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r is the ring, which is cnmposed of %randed |

~conductor, which is subinerged at a moderate
dlsban(,e——say one hundred yards—from the
- s8hore either completely or partly aronnd the
island or headland. One end of the winding
of the coil a (where an ordinary coil is used
the terminal of the secondary coil) is con-
nected by the lead ! to the earth-plate or other
contacts p, situated near the middle of the
island or headland. The other end of the in-
duction-coil winding is connected to the ring
r by insulated eonductors constructed llke
the shore ends of cables, of which several,

preferably eqmdlstantly, are employed, but
of which only one isshown in Fig. 1—namely,

l'. A Morse orother similar key kis mserted

in the connection /2, by which the coil g
connected to the battelyb
may be operated automatically—say by clock-
work mechanism or by hand—enables the sig-
nals which result from the operation of the

coil eonnected in the mannel described te be

given.

Toward the end of the vibrating arm of the
contact-breaker, which preferably takes the
form of a rod, is mounted a’ special appli-
ance, the use of which we have found to im-
prove the results obtained. It is shown in

‘1ncereases.
This key, W]ll(',h |

‘weaken the permaner %

the main terminals of the relay 1 and 2 di-
rectly and through the plug block ¢r bush
21, respectively. The control of the relay

is eﬂ‘:‘ected by means of the small horseshaoe

permanent magnet 16, which is moanted on
a slide 16’, which can be moved backward
or forward by the adjusting -screw 15, the
slide 16' moving in guides 17. The con-
tact-arm 11, belng of soft iron, is held in
the normal posltlon shown in t.he drawings
by the attraction of the permanent magnet
16, the value of the couple tending to restore
it to this position when displaced, varying
according to the distance of the permanent
magnet 16 and diminishing as that distance
It will be observed that the mnag-
net-16 is provided with a winding 14, mount-
ed on it. This is so arranged tha.t when a
currént traverses this wmdmg 1l tends fo
magnebmrn and this
wmdmg may be arranged either in parallel
or series with the moving coil 10. In Fig. 2
it is shown in series connected through the
plug-bush 21, the object of this arrangement
being to enable the coil 14 t3 be short-cir-
cuited,and so thrown out of action altogether,

by msertmg a meta.l plug into the bush 21.
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' ‘When the coils on the permanent magnet 14

are arranged in series with the moving coil

' 10, their resistance should be made consider-

ably less—say about a quarter of thé resist-

ance of the coil 10. By means of this device

- for either using or throwing out of action the

"~ eoils 14 by means of a plug inserted into the

g0

‘traverses the moving coil 10 also passes’

15

bush 21 we are able to give the relay two de-
grees of sensitiveness without altering the
adjustment of the permanent magnet 16, the
action being that when the same current shat

through the coil 14, thereby weakening the

.- magnetism of the magnet 16, the eontrol 18

weakened at the instant that the deflecting

" force comesintoaction, and thereby the sensi-

tivenessis greatly increased. ‘We have found
that excellent results are obtained with this

. relay by using a movable coil with. the re-

20

‘dred ohms.

sistance oL 11V _
permanent controlling-magnets with wind-
ings having a resistance of about one han-
In addition to the arrangement

f five hundred ohmsand winding the

- above described the controlling-magnet may

25
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- geribed in reference to Fig. 2, are mounted .
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 outside the submerged ring and is in the po- |

6o

of sections, which may be connected to a mul-

be wound with coils divided into a namber

tiple- ecommutator, se as 0 enable all or any
of the sections to be employed, thereby va-
rying the sensitiveness of the control still
further. When used upon the vessel for re-
cording signals, the main terminals of the re-
lay 1 and 2 are connected to two plates-3 and
4, situated below the water-line ab the-bow
and stern of the vessel. Two subsidiary ter-
minals on the relay 23.and 2o are connected

to the contact-arm 11 by a flexible filament

of phosphor-bronze 11’ or by other suitable
means. The two terminals 22 and 24 are con-
nected to the contact-serews 12 and 13, re-
spectively. -Signaling appliances, sach as
bells, are connected in the circuits of the ter-
minals 23 and 22 and 24 and 25 to saitable

batteries or other sources of current, so that

when the contact-arm 11 makes contact with.

the contact-screw 13 a set of signals con-
nected with the terminals 24 and 25 will be
set in action, while when the contact-arm
makes contact with the contact-scfew 12 those
signals connected with the terminals 22 and
23 will be set in operation. ' | N

Two relays, such as that shown and de-

on the vessel, one being connected to plates
'3 and 4 at the bow and stern, respectively,
and the other being connected to plates 3’
and 4' on-either side of the hull. If now a
vessel is approaching the land some distance

sition shown iun dotted lines at z, if the coil
on the shore, connected as described and

L

shown, is being operated by the key k a cer-|
" tain potential difference is found to be es-

- tion consisting. of an earthed plate, a

‘being adapted to generate and transmit elec-
trie

-
1 '
8 )
- L
-

tablished between the bow and the sftern
plates 3 and 4, and the coil 10 will be accord- -
ingly deflected—say so as to bring the con- 63
tact-arm 11 into contact with the serew. 13-— .
which will cause the signals connected with
the terminals 24 and 25 to beset in operation.

If the vessel isturned around and proceedsin
diametrically the opposite direction, the con-' 70

‘tact-arm 11 will be deflected to make contact -

with the screw 12, causing the signals con-
nected with.22 and 23 to beset in action. In
the position shown at & there will be no po- - .
tential difference between the plates 3’ and 75
4'. and the second relay connected to those
plates will not operate. If, however, the ves-
sel is in a position at right angles to that - -
shown at , then this relay will operate; but
the first relay connected to the plates 3 and 8o
4 will cease to act. By this means the vessel .
is warned nof only of the neighborhood of the
headland, but also of the direction in which
it lies. = If the position of the vessel is that
shown in dotted lines at y—namely, inclined 85
to the radial line joining p and the ring r—
no matter whether the vessel be inside or out-
side the ring, then both relays will operate .
simultaneously. ]
We claim— . . o | Qo
For marine electric signaling, a -combina-
tion of four combinations, the first combina- -
distant
wide-spread conductor sunk in the sea, a
source of electricity and an induction-coil; 95
the second combination consisting of a vi-

‘brating contact-breaker and a receptacle par-

tially filled with mercury, adj ustably fitted
to the same, these two combinations together
I'od
» impulses- to considerable distances
through the earth and water; the third com-
bination consists of two plates carried by a
ship exposed to the contact of the sea-water
in positions as remote as possivle from one 10§

“another, the two plates being in electrical

connection and having the fourth combina-
tion interposed in series between them; the
fourth combination being a device for detect-
ing minute electric impulses and consisting
of-a pivoted coil 10 suspended in a magnetic
field and rigidly connected to a soft-iron arm
11 controlled by an adjustable permanent
magnet 16 which is so wound in series with
the pivoted coil 10 that the passage of an elec-
tric impulse momentarily weakens its con-
trolling influence, substantially as described.
- In witness whereof we have hereunto set

our hands in the presence of two witnesses.

- | LEO DAFT. - =
"ALFRED WILLIAMS.

IIC
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- Witnesses: - -
WARWICK IIY. WILLIAMS,
WALTER J. SKERTEN.
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