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7My invention relates to methods of emit- - 
ting signals'by radio, that is by wireless 
telegraphyor wireless telephony. ~ ~ 
One main object is to guide ships and‘ to 

prevent’ their collision. 'A further‘ object. is 
to emit ‘radio signals which are strong at 
.close range but vanish rapidly at increasing 
distances. A still other aim is to provide a 
method‘‘ of emitting radio signals decreas 
ing in strength so rapidlyv at increasing dis 
tances, that the distance between sender’ and 

‘ receiver can be dependably determined by the 
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strength of the received signal. ‘Another ob 
ject is to provide an antenna for carrying 
out my method. ' y _ ' Y . 

In explaining my invention, reference is 
made to the accompanying drawings, in 
which > ' ' ' ~ ~ _ I 

Fig.1 is a schematic view‘ of an antenna 
for carrying out my method; 7 

Fig. 2 is a view of a slightly. modi?ed an 
tenna; ' ' ~ I ' . 

[Fig 3 is a schematic view of another modi 
?ed antenna; " ‘ ~ 

7 Fig. '4.- is axdiagram explaining the nature 
of my novel method of emitting ‘radio sig-' 
nals; ‘ _ H ' ' a ' 

Fig. 5 is a diagram supplementing Fig.‘ 4. 
Fig. 6 is a front View of a preferred em 

bodiment of my invention, leaving out known 
details; ‘ ’ ‘ > » ' '' 

Fig. 
Fig. 6. ' - ' . 

Fig. 8 is a plan view of a slightly modi?ed 
embodiment. ‘ r - 7' , 

Signals for guidance of ships and for pre 
venting collision hitherto have been'produced 

7 ‘ is a plan ‘viewv corresponding to‘ 

’ mainly by way of light and by way of sound. 
The former is not dependable in mists, and 
fogs, and the latter has not'su?icient‘reach, 
in addition to reminding passengers every 
minute of the risks they run. ' ' 
Radio signals have not been used hitherto 

in this way and for this purpose, as far as 
I am aware. Radio signals of usual type 
carry too far, and therefore too many sig- " 
nals could be heard at'a'time, which would 
result in confusion. If'made so Weak'as to 
carry only a short distance‘g they are not de* 
pendablei 

vproduced whose strength‘ "decreases much 

is required, when the various ships send out 
' signals of the same wave length. The sig 

" order to be seen, must be in the directionof 

1925. Serial no. 44,025. 

It is an object of the present invention 3to 
produce'a radio signal, which is. strong at 
short distances, but nevertheless does not , 
carry far. In other words,~va signal shall be 

more rapidly at increasing distances, than 
‘ usual radio signals; This will be done with 
‘out'resortmg to inconvenient wave lengths, 
as will be more fully disclosed hereafter; 
Such signals may be emitted at the same' 

wave lengths by di?erent ships, and also land 
’ stations, and preferably with equal strength. 
Distant ships will not notice respective sig 
nals, on account of the vanishing nature of 
‘the new signals. When however two ships 
come close to each other, respective signals 
willibe received, in ‘clear or misty or foggy 
weather, and the ships are thus aware of their 
close presence. It is noted that no tuning in 

nals are therefore received automatically,5in 
a way even superior to a light,’ which, in 

look of the observer. _ ' .' 1 

Moreover the distance between two ships 
‘can be measured by the intensity of‘the re 
' ceived‘signal; and if so desired the direction 
‘of a ‘ship with respect to another can be. 
determined in known manner, for’instance 
with a coil receiver. I 

" >Referring to Fig. 1, a wire 10 transmits 
‘radio frequency impulses to two vertical 
~wi'res 11 and 12, which'extend in opposite 
directions and‘which have substantially equal 8 

‘length. W'henelectric: current flows upward 
in wire 11, a current of about equal'strength 
?ows downward in wire 12. The waves 
transmitted‘ to the ether by the two wires 
11 and‘12 are therefore of opposite phase. 
The arrangement of Fig. 2 differs vfrom the 

" one indicated in Fig. -1 merely by. contain 
"ing tubes 15, 16 instead of the wires 11 and 
‘ 12.‘ The tubes are’concentric with a mast 17, 
which serves to hold them in place. > ' 

‘Fig. 3 indicates a cage of wires in place 
of a single wire. The different wires 18, 19, _ 
20, 21 of the upper cage 22 are connected in 
paralleL-that is current flows in the same 
direction in all of them. Similarly the wires 
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23, 24, 25, 26 of the lower cage 27 are also con 
nected in parallel. Radio impulses are ap~ 
plied by a wire 28 in any suitable known 
wa . 

The action of the above arrangements and 
of the subsequent arrangements will now be 
explained with reference to Fig. .4 and Fig. 
5. These ?gures are in part a repetition of 
Fig. 1, as representing a very simple em; 
bodiment of my invention. I 

30, 31 are two points equidistant trom 
point 32, at which the lead in Wire 33 is at 
tached. 34 represents the sea level, or broad'-' 
ly a horizontal direction. At a point 35, 
which has the same distance from either point 
30 and 31, radio waves of exactly opposite 
phase arrive from the directions 36, 37 re 
spectively. If these waves of opposite phase 
and equal strength would have the same di 
rection, they would wipe out each other. 
The directions 36, 37 are however at an angle 
38 with respect to one another, so that the in 
dividual waves combine to a resultant wave 
whose strength is in proportion to angle 38, 
aside of being proportional to the strength of 
an, individual wave at point 35. 
Angle 38 decreases with increasing dis 

tance of point 35 from points 30, 31, so that 
the strength of a resultant wave decreases 
much faster» than the strength of an indi 
vidual wave, that is of a usual radio wave. 
As has been previously pointed out, this is 
one of the principal aims of my invention. 
By.v suitably’ dimensioning the sending an 
tenna and by applying suitable power, sig 
nals can thus be produced, which are strong 
atclose range but which vanish rapidly at a 
distance. 

According. to my method an increasing 
degree of interference is thereforeproduced 
at increasing distances. ' 

Fig. 5 refers to a point 40 which hasslight 
1y different distances 41, 42 from symmetri 
cally placedpoints 30, 31. In, this case the 
waves coming from 30 and those coming 
from 31 are not of exactly opposite phase, 
the difference from opposite phase corre— 
sponding to the difference of the distances 41, 

Since however this difference, as well 
asangle 43 decreases at increasing distances, 
seepoint 44, the resultant waves decrease in 
the same rapid manner as inpoints 35, Fig. 4. 
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In- reducing my method to practice, it is to 
be kept in mind that the lead in- wire (10 in 
Fig. 1,) should not disturbthe action of the 
opposite Wirings (1'1 and 12 in Fig. 1). One 
way of practically eliminating the in?uence 
of a- leadin wire ( 10) is to put, a small send~ 
ing set asv a whole with metal enclosing be 
tween the two Wirings (11 and 12). 
The two opposite wirings may be. accurate 

1y balanced to emit waves of exactlylequal 
strength, by slightly changing the location 

tlhélead in wire (10.) , as indicated in Fig- 1 
a .. 
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Fig. 1 also outlines means for controlling 
the emitted waves, to produce signals. These 
means may consist of a buzzer circuit 46 of 
known character, which is inductively cou 
pled with the antennae 11, 12, by means of 
coils 47 , 48. Coil 47 or a plurality of such 
coils form an inductive connection between 
the electric capacity constituted by the an 
tennae and the electric capacity constituted 
by a ring 49, thus making the whole an oscil 
latory system. When key 46' is depressed, 
the battery, circuit is periodically closed and 
opened in known manner and oscillations are 
periodically‘ induced in the oscillatory sys 
tem of which the antennae form part. 

Fig.- 6 and Fig. 7 indicate an adaptation 
of my invention to the coil type of antenna, 
which permits closed electric circuits. In 
asmuch as in most applications of my inven 
tion itis- desirable to send out non directions 
al signals, that is signals of equal strength 
in every direction, a plurality of angularly 
displaced coils 50, 51 is provided, to offset 
the directional qualities of single coils. In 
the embodiment of Fig. 6 and Fig. 7 two 
systems 52, 53 of coils are used, which con 
sist of two single coils each. The two sys 
tems. are preferably symmetrical, in- such- a 
way, that electric current of the same 
strength flows oppositely in the two systems, 
so that radio waves increasingly interfere 
at increasing distances, 

Figs. 8 outlines a system of three double 
coils.» 54, 55, 56 grouped around a mastv 57. 
Preferably periodical signals are used, and‘ 

automatically emitted. They may consist of 
dots and dashes, that is of abrupt and pro 
longed sounds, or'they mayconsist of words 
and then may be reproduced by phonographs. 
In all cases they arecarriediby radio waves. 

It is- understood‘ that such changes and 
modi?cations may be made in my invention, 
as fall within the. limits of the appended 
claims. 
What: .I claim is: 
1. A method of emitting radio signals for 

guidance of ships, which consistsin radiating 
electromagnetic waves, the waves radiated 
in- horizontal direction containing magnetic 
induction lines of horizontal general direc 
tion, in, simultaneously radiating waves of 
the same character and of the same intensity 
from another place, in changing the ampli 
tude. of said waves, thereby emitting signals, 
and in maintaining the two- systems of waves 
continuously-in opposite phase, so as to cause 
increasing interference at increasing distance. 

2. A, method of emitting radio signalsfor 
guidance of ships, whichconsists in radiating 
electromagnetic waves, the waves radiated in 
horizontal. direction having-magnetic induc 
tion lines of horizontal general direction, in 
simultaneously radiating other waves ofithe 
same character, and the same intensity asthe 
?rst said waves, said other waves being radi 
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ated from another place, in periodically 
changing the amplitude of said waves, there 
by emitting periodical signals, and in main 
taining the two systems of waves ‘continu 
ously in phase opposition, so as to cause in 
creasing interference at increasing distance. 

3. A method of emitting radio signals‘ for 
guidance of ships, which consists in radiat~ 
ing electromagnetic waves uniformly in all 
horizontal directions, the waves radiated in 
horizontal direction having magnetic induc~ 
tion lines of horizontal general direction, in 
simultaneously radiating other waves of the 
same character and the same intensity as the 
?rst said waves, said other waves'being radi 
ated from a different place, in periodically 
changing the amplitude of said waves, there 
by emitting periodical‘signals, and in main~ 
taining the two systems of waves continu 
ously in phase opposition, so as to cause in 
creasing interference at increasing distance. 

4:. A method of emitting radio signals for 
the guidance of ships by the use of two verti 
cally displaced antennae, which consists in 
periodically radiating electromagnetic waves 
uniformly in all horizontal directions by 
effecting alternating currents in said anten 
nae, the waves radiated in horizontal direc 
tions having magnetic induction lines of hori 
zontal general direction, and in maintaining 
the currents in the two antennae continuously 
in phase opposition, so as to cause increasing 
interference at increasing distance. 

5. An antenna for emitting radio signals, 
comprising two parts vertically displaced 
with respect to each other and symmetrically 
disposed with respect to an intermediate hori 
zontal plane, said parts being of vertical gen— 
eral direction, and means for maintaining 
electric current in said two parts in opposite 
phase. 

6. An antenna for emitting radio signals, 
comprising two parts vertically displaced 
with respect to each other, said parts being 
of vertical general direction and being con 
nected in parallel with a lead in wire, so as 
to maintain electric current in said two parts 
in opposite phase. 
7 . An antenna for emitting radio signals, 

comprising two parts vertically displaced 
with respect to each other, each of said parts 
being of vertical general direction and being 
substantially symmetrical with respect ‘to at 
least four vertical planes passing through the 
vertical center line of said part, and means 
for maintaining electric current in said two 
parts in opposite phase. 

8. An antenna for emitting radio signals, 
comprising two parts vertically displaced 
with respect to each other, each of said parts 
being of vertical general direction and being 
substantially symmetrical with respect to at 
least four vertical planes passing through the 
vertical center line of said part, and a lead 
in wire connected in parallel with said parts. 

3 

9. An antenna for emitting radio signals, 
comprising two parts vertically displaced 
with respect to each other and arranged in 
the manner of coils, each part containing a 
plurality of coils angularly disposed to one 
another and extending substantially in Vera 
tical planes, and means for maintaining elec 
tric current in said two parts in opposite 
phase. I 
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