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UNITED STATES PATENT OFFICE. 
WILLIAM G. ZEIGLER, OF CHICAGO, ILLINOIs. 

SUBINARINE WIRELESS SYSTENI. 

1,382,590. 
Application filed January 3, 1920. 

To all hon, if 97 (ty concer. 
Be it known that I, WILLIAM G. ZEIGLER, 

a citizen of the United States of America, 
residing at Chicago, 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 wireless 
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 use 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 apparatus 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 object 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 
ferent tensities 
given vibration differently from the other. 
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These two solids of different densities are in 
fluenced by a positive vibration of electricity 
in one and a negative yih ration in the 
other, these vibrations traveling indefinitely 
through the two solids respectively. The 
vibrations are effected by the self-induced 
electro-motive force in a helix having an in 
terrupter associated there with. 
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 induced within the coil, the vi 
brator arrangement being 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 
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expensive in manufacture and installation, highly efficient and positive in action, dura ble in Service, and a general improvement in 
the art. w 

With the above and other objects and ad 
Vantages in view, the invention consists in 
the details of construction to be hereinafter 
more fully described and claimed, and illus 
trated in the 
which 

Figure 1 is a diagram of the transmitting 
apparatus for a land station and showing 
the parts arranged for wireless telegraphy 

Fig. 2 is a similar view showing the ar. rangement of parts of a transmitting ap 
paratus for use at sea, 

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

Fig. 4 is a diagram showing the receiving 
station at sea, w 8. - 

Fig. 5 is a diagrammatic view, similar to 
Fig. 1 showing the parts arranged for wire 
less telephony, 

Fig. 6 is a side elevation of the coil and 
vibrator, 

Fig. 7 is a longitudinal sectional view 
therethrough, 

Fig. S is an end elevation. 
Referring more particularly to the draw 

ings, it will be seen that I make use of a coil 
and vibrator comprising a casing 15 within 
which is mounted the coil which is formed 
of a core 16 formed preferably as a bundle 
of Soft iron wires covered with the usual in 
Stilation, 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, constituting an electro-magnet. 
The winding of the helix should be so judged 
tii:f the in: Xijun strength of the magnetie 
fieli around the magnet may be secured 
without offering too great a resistance to the 
flow of current through the helix. Experi 
mentation will determine the proper size of 
wi'e and the proper number of turns thereof 
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 

1S Secured externally at one end of the cas 
ing 15 and having secured thereon a spriig 
armature 19 which is vertically disposed 
and which extends through a bridge piece 
20 having extending therethrough an adjust 
ing screw 21 provided preferably with plati 
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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 
of the casing 15 is a support 24 which has a 
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 
sheet of spring metal bent to provide an at 
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80 
break of the magnetic field. 

taching portion 2S secured against the plate 
portion 26 and a tongue 29, which extends 
downwardly. An adjusting screw 30 ex 
tends through the offset portion 25 of the 
stipport and engages the tongue 29 and this 
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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 telegraph key 4S is a wire 49 "which is 
grounded, as shown at 50. The contact or 
terminal 43 of the coil structure has con 
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. . 
The operation of this transmitting station 

is as follows: 
When the telegraph key, 48 is depressed, 

the circuit is closed from the source of cur 
rent-through the coil and current flows from 

screw 3() carries a suitable lock nut 31. The the positive pole of the source of current 46, 
upper end of the amature 19 carries a con 
tact 33 engaging a contact 32 mounted on 
the lower end of the tongue 29 and it is of 
course preferable that these two contacts be 
formed of platinum or other material which 
will stand sparking without deterioration. 
The amattire 19 is also provided with a 

through the helix, through the armature 19, 
which is at this time negative as the spring 
effect has not yet been overcome by the mag 
netic field around the electro-magnet formed 
by the helix 17 and its cores, through the 
contacts 22 and 34, screw 21, bridge piece 
20, terminal 41 through the telegraph key 

contact 3-4 engaged iy the contact 22 on the "48, baek to the source 46. The magnetic 
end of the screw 21. Tuning of the vibra 
tor is effected by adjustment of the screw 21. 
The purpose of the contacts 32 and 33 is to 
permit the discharge of self-induced electro 
motive force within the helix 1 at the 

Owing to the 
flexibility of the spring tongue 29, it will be 
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seen that this tongue will adjust itself to a 
great extent to the tuning effected by move 
ment of the armature 19 under the influence 
of the screw 21. 
The connections of this vibrator coil above 

described are as follows ; One terminal 35 of 
the helix it is connected with one of the 
Screws 36 which hold the support 18 and the 
other Sel'ew 36 holding this support is con 
nected by a wire 37 with a condenser 38 lo 
cated preferably within the bottom portion 
of the casing 15. The other terminal 39 of 
the condenser is connected with one of the 
screw's 40 which hold the bridge piece 20 in. 
position. The other screw 40 holding the 
bridge piece in place is connected with a 
terminal 41 mounted on the casing 15. The 
other end of the helix 17 is connected with a 
terminal 42 mounted on the casing. Mount 
ed on one side of the casing 15 is another 
terminal 43 to which is connected a wire 44 
connected with the screws 45 which hold the 
Support 26 in position. After the internal 
connections are made within the casing 15 
it is preferable that the casing be filled with 
some suitable insulating material which may 
conveniently be sealing wax. - 

ir carrying out my system the transmit: 
ting station on land includes a source of 
current 46 which has one pole, the positive, 
connectes with the terminal 42 which is con 
nected with one end of the helix 17. The 
legative pole of the source of current is con 

field produced about the helix by the flow 
of electricity therethrough will attract the 
armature 19 toward the core of the helix, 
breaking the circuit between the contacts 22 
and 34, whereupon the contacts 32 and 33 
will instantly engage. 

positive pole of the source of current 46, 
through the helix, through the vibrator 
armature. 19, through the contacts 32 and 33, 
through the terminal 43, through the wire 
51 and to the submerged aerial 52, by elec 
trolysis to the ground, and from the ground 
50 through the wire 49, through the terminal 
47 of the telegraph key, and back to the nega 
tive pole of the source 46. The purpose of 
the coil is to produce by self-induction, an 
electro-motive force greater than that use 
to excite the magnetic field. When the mag 
netic field is caused by the flow of current 

The result of this 
action is a weak flow of current from the 
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through the helix, the magnetic lines of force 
in the core are expanded, and the greater the 
current or the greater the number of turns 
of wire up to the maximum limits, the larger 
will be the number of lines of force that 
are expanded. This action takes place dur 
ing the “make' of the magnetic field. When 
the flow of current is stopped by the action. 
of the vibrator armature 19, the “break' on 
curs and the magnetic lines of force Sud 
denly readjust themselves by contracting 
into the core. The sudden rush of the lines 
of force cutting across the windings of the 
helix induces within the call of helix an 
electro-motive foree of peculiar intensity 
and volume, w” ich is stronger than that 
employed to maike the magnetic field. The 
energy thus inaced naturally seeks an exit. 
and a portion lows into the condenser 38. 
shunted across he contacts 22 and 34 and 
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prevents a welding spark at this point. The 
greater part of the induced current, how 
ever, passes through the contacts 32 and 33, 
through the wire 44, terminal 43, and wire 
51, to the submerged aeriai 52. This lat 
ter course being the shorter route to a termi 
nal conductor, the positive current naturally 
leaps for this outlet 52 while the negative 
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-motive force as it expends 
itself into a change. The production, of 

5 these oscillations, at the positive and nega 
tive terminations, 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 being increased or 
decreased according to the density of the 
solids through which they pass. These wi 
brations are not confined to the respective 
solids, but travel through both of them. 

In case the sending apparatus or trans 
mitting station is used at sea, the ground 
connection 50 is replaced by another plate 
53 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 a receiving station which when used on 
ground, is arranged as shown in Fig. 3. 
Referring to this figure, it will be seen that 
the receiving station includes a pair of wire 
ess 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 
59. This receiving station is operated on a 
closed circuit since the chemical action of the 
elements in the water on the submerged 
aerial 57 will produce a flow of current 
through the receivers 54 to the ground 59. 
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This particular station operates under a 
closed circuit, that is, the chemical action 
(electrolysis) of the elements in natural so 
lution upon the plates 52 and 50 produces 
an electro-motive force having a definite 
polarity. This causes an electro tension 
throughout the immediate vicinity of the 
component and associated elements. This 

receiving 
slightly different. in this form the wire S 

S. 

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 
culiarity, 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 
of the components and associated eleinents 
of the receiving station, an effect is pro 
duced in which an acceleration of the chemi 
cal action is taking place due to the fact 
that the electro tension is influenced by the 
vil rations sent out by the transmitting sta 
tion. This will cause a buzz in the receivers 
4 gi a duration equal to the buzz in the 
transmitting station produced by the length 
of depression of the telegraph key. In order 
to strengthen the eitect in the receiving sta 
tion, stacl) devices ::s audio detector's and 
amilifiei's. such as a 'e used in Wireless trans 
mission through air, may he used. 
Referring to Fig. 4 it will he seen that the 

station upon a ship at sea is 
instead of being grounded. as in the pre 

I viously describe orna, is connected with 
a se (1 ind submerged aerial 6) which should 
be formed of a lifferent metal foil that 
employed for the plate 57. The operation 
of the receiving station while at sea, is the 
sale as the previously described form ex 
cept that the current caused by the electroly 
sis of the plate 5 wiil pass into and through 
the plate (it) instead of to the ground 9, as 
in the revious form. 

Referring to iig. 5. I have shown an 
adaptation of nay system for wireless te 
lephony. If this form make use of a 
telephone trai)smitter tii in place of the 
telegraph key 4-S shown in Fig. 1. and iii 
this form the contacts 32 and 33 and 22 and 
34 are eliminated. The condenser in this 
instance is shunte across the terminals of 
the t'ansmittel' (51. The peration is the 
sanne as the operation of the arrangement 
shown in Fig. 1 except that the operator 
speaks the message into the transianitier 6: 
instead of operatin? the telegraph key and 
using the Morse code. The action on the 
'eceiving station is the same regardless of 
whether the transmitting station be ar 
ranged for telegraph or telephony except 
that in the latter instance the sounds audible 
in the receivers 5-4 will be words instead of 
merely liuzzes. 
From the foregoing description and a 

study of the drawings it will be apparent 
that I have thus provided a wireless system 
for the transmission of messages which 
eliminates static electricity from producing 
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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 it 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 aerial wireless messages. It will 
also be oi)served that my system eliminates 
spark gap and also secondary and high fre 
cliency transformer's. A further advantage 
is that the transmission of vibrations is ef 
fected through the earth instead of through 
air and that the operation of sending mes 
sages is noiseless, 
Y} is have shown and described the 

preferred embodiment of my invention, it is 
coil's to be understood that I reserve the 

igit to make such changes in the form, con 
struction. and arrangement of parts as will 
not depart from the spirit of the invention 
or the scope of the subjoined claims. 

ilaying thus described my invention, I 
claim : 

1. In a wireless apparatus for the trans 
mission of messages, a source of current, an 
electro-magnet connected there with and hav 
ing a vibratory armature, a circuit closing 

fed with said source and with 
telectro-masrnet and further connected 

with the ground, a secondary vibrator asso 
ciation with said vibratory al'mature and 
operated thereby for making and breaking 
the ii w of current caused by self-induction, 
at tie make and break of the circuit 
through the electro-magnet, and a metallic 
late connected with said secondary vi 
ratory and submerged within a body of 

Water. 
2. In a 

rission of messages, a vibrator structure 
comprising a metallic core, a helix surround 
ing the core, a vibrator armature acted upon 
{y sail core and connected with one end of 
he helix, a condenser connected with said 

ira)ailure, ineans for adjusting the position 
the animature with respect to the core and 

serving as the make and break contacts of 
the virator structure, a second vibrator en 
traged iy 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 

wireless apparatus for the trans 
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ing means, said adjusting means being con- 55 
mected 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 
ratory armature, a circuit closing device 

connected with said electro-magnet and in- 65 
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 circuit through the 
magnet, and a metallic terminal plate con 
nected with the secondary vibrator. 

4. In a wireless apparatus for the trans-. 
mission of messages, a sending apparatus 
comprising an electro-magnet having a vi 
loratory armature, a circuit closing device 
connected with said electro-magnet and in 
terposed in circuit with the ground and 
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with a source of current, a secondary vi- St. 
brator associated with the armature and op 
erated automatically thereby for making 
and breaking the flow of self-induced current 
at the make and break of the circuit through 
the magnet, and a metallic terminal plate S3 
connected with the secondary vibrator, the - 
secondary vibrator being formed as a resili 
ent contact disposed in the path of travel of 
the almature. - 

5. In a wireless apparatus for the trans-90 
mission of messages, a sending apparatus 
comprising an electro-magnet having a vi 
ratory armature, a circuit closing device 

connected with said electro-magnet and in 

a 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 

terposed in circuit with the ground and with 95 

and break of the circuit through the magnet, 100 
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 105 
and the secondary vibrator independently. 

In testimony whereofI affix my signature. 
WILLIAM GEORGE ZEIGLER. 

  


