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Application filed January 3, 1920.

To all whom it may concern:

Be it known that T, WiLriast G. ZgrGLer,
a citizen -of the Umted States of Amenca,
residing at Uncago. in the county of Cook
and State of Illinois, have invented new and
useful Improvements in Submarine Wire-
less Systems, of which the following is a
specification.

This invention relates to wireless sys-
tems for the transmission of messages and
has for its object the provision of an ap-
paratus and system whereby the iireless

" waves are transmitted through water and
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the earth instead of through the air and

earth as in the ordinary systems, the device -

being particularly adaptable for nse between

shore ,stations and surface and submarine -
ships or between ships at sea, the advantage.

of this system being that the elevated aerials
are eliminated, spark gaps, secondary and
high frequency transformers are also elimi-
nated and the posibility of interception of
messages by the ordinary wireless system
and appa,ratus is prevented.

An important object is the provision of a

system of this character which operates
upon a closed circuit and which is therefore
more sensitive to the reception of wireless
waves, the device being adapted for tele-
phonic as well as telegraphic communica-
tion. '

Another ob]ect is the provision of a sys-
tem and apparatus of this character which
operates- upon the following principle: The
earth and the water are two solids of dif-
densities and one will
given vibration differently from the other.
These two solids of different densities are in-
fluenced by a positive vibration of clectricity
in one and a negative vihration in the
other, these vihr: ations traveling indefinitely
through the two solids TQal)Pf‘tl\Ol'\ The
vibrations arve effected by the self-induced
electro-motive force in a helix having an in-
terrupter agsociated therewith.

A further object is the provision in a wire-
less system of this character of a specially
constructed vibrator coil which is provided
with means for the discharge of electro-
motive force indueed within the coil, the vi-
brator arrangement beinig so constructed and
adjusted that the device may be tuned or
adjusted for different wave lengths.

An additional object is the provision of a
system and apparatus of. this character
which will be comparatively simple and in-

Specification of Letters Patent.

transmit o’

Patented June 21, 1921,
Serial No. 349,166.

expensive in manufacture and installation,
highly efficient and’ positive in action, dura-
ble in service, and a general 1mprovement in
the art. :

With the above and othcx objects and ad-
vantages in view, the inv ent10n consists in
the details of construction to be hereinafter
more fully described and claimed, and illus-
trated in the accompanying drfm ings in
which—

Figure 1 is dnmmn of the transmitting
apparatus for a Jand station and showmrr
the parts arranged for wireless telenraph),

Fig. 2 is a similar view showing the ar-

anaement of parts of a tI“lIlSHllttIIlO‘ ap-
paratus for use at sea,

Fig. 3 is a diagrammatic view of a re-
celving apparatus for a land station,

Fl"‘ 4 15 a dingram showing the receiving
stmon at sea, '

Fig. 5 is a diagrammatic view, sumlar to
Fig. _1 showing the parts arranged for wire-
loss telephom

Fig. 6 is a side elevation of the coil and
Vi bmtop

IFig. 7 is a lonoltudmal sectional view
ther othl ou gh,

Tig. 8 is an end elevation.

]\'neum«r miore particularly to the draw-
ings, it will be seen that 1 male use of a coil
and vibrator comprising a casing 15 within
which is mounted the coil which is formed
of a cove 16 formed preferably as a bundle
of soft iron wives covered with the usual in-
sulation. such as fiber, paper, or the like,
and then covered with many coils of wire
forming a helix 17, this helix together with
the core, constifuting an electro- magnet.
The winding of the helix should be so judged
that the maximum strength of the mfwnoih
field around the magnet may be secured
without offering too glmt a resistance to the
flow of current through the helix. Experi-
mentation will determine the proper size of
wire and tne proper number of turns theveof
to secure the best results. The core 16 is so
mounted within the casing 15 that one end
will project beyond the end wall of the cas-
ing, as clearly shown.

The vibrator structure includes a support
18 secured externally at one-end of the cas-
ing 15 and having secured thereon a spring
armature 19 which is vertically disposed
and which extends through a bridge piece
20 having extending Lherethrouﬂh an adjust-
ing screw 21 plomded prefembly with plati-
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- cheet of spring metal bent to provide an at-
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num point 22 engaging the armature 19. A
suitable lock nut 23 is provided for locking
the screw 21 in its desired adjusted position.
Secured upon the upper. portion of the end

nected with one terminal 47 of the telegraph
key 48. the other terminal of which is con-
nected with the terminal 41 on the casing 15.
Also connected with the terminal 47 of the

‘portion 26 and a tongue 29. which extends

~break of the magnetic field.

telegraph key 438 is a wire 49 “which is

of the casing 15-is-a support 24 which has a _
grounded, as shown at 50. The contact or

depending portion 25 spaced from the end
of the casing and which includes’a plate por-
tion 26 secured to the casing, Secured upon
this plate portion 26 is a spring contact 27
which is formed preferably from a single

.nected therewith a wire 51 which is con-
nected with a metal plate 52 which is sub-
merged in the water and which performs the
function of an aerial: .

taching portion 28 secured against the plate
' is as follows: :
downwardly.  An adjusting screw 30 ex- ]
tends through the offset portion 25 of the the cireuit is closed from the source of cur-
support-and engages the tongue 29 and this rent-through the coil and current flows from
seresy 30 carries a suitable lock nut 31. The the positive pole of the source of current 46,
upper end of the armature 19 carries a con- through the helix, through the armature 19,
tact 23 cugaging a contact 32 mounted on which is at this time negative as the spring
the lower end of the tongue 29 and it is of effect has not yet been overcome by the mag-
contSe preferable that these two contacts be netic field around the electro-magnet formed
formed of platinum or other material which by the helix 17 and its cores, through the
will stand sparking without deterioration. contacts 22 and 34, screw 21, biridge piece
The armatree 19 is_also provided with a 20, terminal 41 through the telegraph key
contact 24 engaged by the contact 22 onthe 48, baek to the source 46.- The magnetic
end of the serew 21, Tuning of the vibra- -field produced about the helix by the flow
tor iz effeeted by adjustment of the screw 21, of electricity therethrough will attract. the
The purpose of the contacts 32 and 83 is to armature 19 toward the core of the helix,
permit the discharge of self-induced electro- breaking the circuit between the contacts 92
motive force within the helix 17 at the and 34, whereupon the contacts 32 and 33
Owing to the will instantly engage.

_flexibility of the spring tongue 29, it will be action.is a weak flow of current. from the
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seen that this tongue will .adjust itself to a- positive pole of the source of current 46,
great extent to the tuning effected by move- through the helix, through the vibrator
ment of the armature 19 under the influence armature 19, through the contacts 32 and 33,
ot the screw 21, ' © through the terminal 43, through the wire

The connections of this vibrator coil above 81 and to the submerged aerial 52, by elec-
described are as follows?: One terminal 85 of trolysis to the ground, and from the ground
the helix 17 is connected with one of the 50 through the wire 49, through the terninal
serews 36 which hold the support 18 and the 47 of the telegraph key, and back to the nega-
other sevew 36 holding this support is con- tive pole of the source 46. The purpose of
nected by a wire 87 with a condenser 38 lo- the coil is to produce by self-induction, an
cated preferably within the bottom portion electro-motive force greater than that used
of the casing 15. The other terminal 39 of to excite the magnetic field.. When the mag-
the condenser is connected with one of the netic fleld is cansed by the flow of current

terminal 43 of the coil structure has eon-’

The operation of this transmitting station

When the telegraph key 48 is depressed, .

The result of this-
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serews 40 which hold the bridge piece 20 in. through the helix, the magnetic lines of foree

position. The other serew 40 holding the inthe core ave expanded, and the greater the
bridge plece in place. i§ connected with a current or the greater the number of turns
tevminal 41 mounted on the casing 15.° The of wire up to the maximum limits, the larger
other end of the helix 17 is connected with a will be the number of lines of force that
terminal 42 mounted on the casing. Mount- are expanded. This action takes place dur-

4

ed on one side of 'the casing 15 is another ing the “make” of the magnetic field.

connected with the serews 45 which hold the' of the vibrator armature 19, the “brealk” or-
support 26 in position. After the internal curs and the magnetic lines of force sud-
conneetions are made within the casing 15 denly readjust themselves by contracting
it is preferable that the casing be filled with into'the core. The sudden rush of the lines
some suitable insulating material which may of force cutting across the windings of the
conveniently be-sealing wax. helix induoces within the coul or nelix an

Ir emrrying out my system the transmit- electro - motive foree of pecaliar intensity
ting station on land includes a source.of and volume. w*ien is stronger than that
current 46 which has one pole, the positive, emploved to mage the magnetic field. The

connected with the terminal 42 wiich is con- energy thus inaiced naturally seeks an exit

‘nected with one end of the hélix 17. The and a portion 1lcws nto the.condenser 38.
negative pole of the sonvee of current is con- shunted across .he contacts 22 and 34 and

‘When
terminal 43 to which is connected a wire 44 the flow of current is stopped by the action -
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prevents a welding spark at this point. The
greater part of the inducéd current, how-
ever, passes through the contacts 32 and 33,
through the wire 44, terminal 43, and wire
51, to the submerged aerial 52. This lat-
ter course being the shorter route to a termi-
nal conductor, the positive current naturally
leaps for thls outlet 52 while the nega‘tlve
current passes through the wire 49, to the
ground 50. This of course depends upon

the manner- in which the polarity of the-

source of current 46 is connected to the coil,

the polarity of the self-induced electro-mo-~

tive force being the reverse to that of the
source of current. The above changes take
place at the rate to which the vibrator 19 is
tuned, the sound being a buzz lasting the
duration of a dot or dash of the Morse code.
depending upon the period of depression of
the telegraph key 48.

The positive and negative vibrations of the
transmitting station are effected by the self-
induced electro_motlve force as 1t expends
itself into a change. The production of
af the positive and nega-
tive terininations, are resultants of the elec-
tricity contained in the self-induced elec-
tro-motive force as their source. These vi-
brations travel out from the respective plates,
in general spherical waves, being longitudinal
in character, their speed bemg increased or
decreased according to the density of the
solids through which they pass. These vi-
brations are not confined. to the respective
solids, but travel through both of them..

In case the sending apparatus or trans-
mitting station 1s used at sea, the ground
connection 30 is replaced by another plate
55 similar to the plate 52 except that the
plates 52 and 53 are formed of dissimilar
metals. :

In further carrying out my system, I pro-
vide u receiving station which when used on
ground, is arranged as shown in Fig. 3.
lxoferrmo to this figure, 1t will be seen that
the receiving station includes a pair of wire-

“less receivers 54 of the proper resistance,

which are connected with each other by a
wire 55 and one of which is connected with

a wire 56 leading to a submerged aerial
formed as a plate 57. The other receiver

54 is connected by a wire 58 with the ground
39. This receiving station is opcmtcd o1y a
closed cirenit since the chemical action of the
elements in the water on the submerged
aerial 37 -will produce a flow of current

* through the receivers 54 to the ground 59.

60
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This ])&“tl("l ar station operates under a
closed eircuit, that is, the chemical action

(electrolysis) of the elements in natural so-.

Iution upon the plates 52 and 50 produces
an electro-motive force having a definite
polarity. This couses an weotm tension
throughout the 1mmodlaﬂte vieinity of the
component and associated elements. This

‘of the coniponents

24

electro tension causes a certain rate of vibra-
tion to’ occur which is fundamental in the
resultant electricity of the closed circuit.
It is understood that an electric circuit, re-
gardless of what its condition may be, has
similarities between it and another, and so
it is that the vibrations of the electro ten-
sion of the receiving station, have a pe-
culizrity. in rate-and quality similar to that
effected by the transmitting station. When
the wave vibrations from the transmitting
station pass through the immediate vicinity
and associated elements
of the receiving station, an cffect is pro-
duced in which an acceleration of the chemi-
cal action is taking place duc to the fact
that the electro tension is influenced by the
vibrations sent out by the transmitting sta-
tion.
34 of a duration ‘equal to the buzz in the

transmitting station produced by the Jength

of depression of the telegraph keyv. In ovder
to strengthen the effect in the receiving sta-
tion. HU("I devices as audion detectors and
amyp ifiers. such as ave used in wireless trans-
mission h"ouoh air. may he used.
Referring to Fie 4 it will be seen that the

‘receiving station upon a ship at sea “is
as

slightly different. In this form the wire
instead of being gromnded. as in the pre-
viously deseribed . form, 1s connected with
a ge ond submerged aerial 60 which should
be formed of a different metal from that
emploved for the plate 57. The operation
of the receiving station while at ses, is the
same us the previously described form ex-
cept that the current caused by the electroly-
sis of the plate 57 wiil pass into and through
the plate 60 instead of to the ground 9. as
in the previous form.

Referring te g, 4, I have s‘\o\\'n an

mhptatmn of myv K\stun for wireless te-
lephony. Tir this form T make use of a
telephone transmitter 61 in place of the
telegraph key 43 sho"sn n Fie 1ooand 14
this form the contacts 32 and 33 and 22 and
34 are eliminated. Ah(‘ condenser in this
instance is shunted across the terminals of
the trausnitter 61, The operation is the
same as the operation of the arrangement
shown In Fig. 1 except that the operator
speaks the message min the transmitier 61
instead of operating the telegraph key and
using the Morse code.  The action on the
recelving station is the same regardless of
whether the transmitting st.mon be ar-
ranged for telegraph or tclephonv except
that in the latter instance the sounds audible
in the receivers 54 will be words instead of
merely buzzes.

From the Ioreomno description and a
study of the drtwmos it will be apparent
that I have thus pmvlded a wireless system
for the transmission of messages which
climinates static electricity from producing

This will eause n buzz in the receivers
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interference in the transmission and recep-

tion of the message, which eliminates long

erect aerials, which facilitates communica-
tion with ships at sea, which is very sensi-
tive as 1t operates upon a closed circuit while
receiving, and” which transmits messages
which cannot be received by a Marconi wire-
less receiving station when such station is
awaiting zerial wireless messages. Tt will
also be observed that my system eliminates

sparle gap and also secondary and high fre-
(quencey t. ansformers. A further ‘Ld\'antanu
is that the transmission of vibrations is of-
fected through the earth instead of through
air and that the operation of sendmo mes-

is mn%]es%

While T have shown and deseri )Gd the
preferred embodiment of my invention, it is
of course to be understood that T reserve the
right to make such changes in the form. con-
struction. and arrangement of parts as will
nist depmt from the spult ot the invention
or the scope of the subjolned claims.

Ttaving thus described nmy invention, I
claim

L. Tn a wireless apparatus for the trans-

3 \u(u

mission of messages, a source of current, an:

(lech o-magnet connected therewith and hav
o oa vi Inatmv armature, a circuit closing
“ice connected with said source and with
| olectro-magnet and further connected

with the ground, a secondary vibrator asso-

with said vibratory armature and
lleld)\' for mdkmo and breaking

clation
operated

the fiow of current caused bv self- 1nduct1mp

at the make and break of the circuit
through the clectro-magnet, and a metallic
plate connected twith sald secondary vi-
hratory and submelﬂed within a body of
W atel

2. In a wireless apparatus for the trans-
mrission of messages, a vibrator structure

comprising a metallic core, a helix surround-

ing the core, 2 vibrator armature acted upon
v wal] core and connected with one end of
the hehx, a condenser connected with said
u]’l]d‘l“t‘, means for adjusting the position
of the atsnature with respect to the core and
serving 4% the make and break contacts of
the vibrator structyre, a second vibrator en-
gaged by said armature and adapted to make
and break a secondary current caused by
self-induction within said helix at the make
and break of the armature with its adjust-

1,382,580

ing means, said adjusting means being con-
nected with said-condenser, and a terminal
plate connected with said secondary. vi-
brator, and a circuit-closing device connected
with the helix, a source of ‘current and with
the ground.

3. In a wireless apparatus for the trans-
mission of messages, a sending apparatus
comprising an electro-magnet having a vi-
bratory armature, a civcuit closing device
wnne(,ted with said electro-magnet and in-

-terposed in circuit with the ground with a

source of current, a secondary vibrator as-
sociated with the armature and operated au-
tomatically thereby for making and break-

ing the flow of self-induced current at the -7

make and break of the cireuit through the

-magnet, and a metallic terminal plate con-

nectesl with the secondary vibrator.

60
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<

4. In a wireless apparatus for the trans- .

mission of messages, a sending apparatuq
<0mprmng an electro-ma,gnet havmg a Vl1-
bratory armature, a cirenit closing device
connected with said electro-magnet and in-
terposed in circuit with the ground and
with a ‘source of current, a secondary vi-
brator associated with the;arma.ture and op-
erated automatically thereby for- making
and breaking the flow of self-induced current
at the make and break of the cireuit through
the magnet, and a metallic terminal plate

e

8H

connec ted Wlth the secondary vibrator, the -

secondary.vibrator being formed as a resili-

-ent contact disposed in the path of travel of

Ule armature. )

. T awireless apparatus for the trans-
mi=sion of ‘messages, a sending apparatus
comprising an- electro-magnet havmg a vi-
bratory armature, a“circuit closing device
romwmte(l with said electro-magnet and in-
terposed in'cireuit with the ground and with
& source of current, a secondary vibrator as-
sociated with the armature and operated au-
tomatically thereby for making and breaking
the flow of self-induced current at the make
and break of the circuit through the magnet,
a metallic terminal plate connected with the
secondary vibrator, the secondary vibrator
being formed as a resilient contact disposed
in the path of travel of the armature, and
means for adjusting the armature vibrator
and the secondary vibrator independently.

In testimony whereof I affix my signature.
VVILLIAM GEORGE ZEIGLER.
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