
Jan. 29, 1935. H. DIAMOND ET AL 1989,086 
RADIO WARNING SIGNAL 

- Filled July 18, 1933 

5 

- Figure 1 

Jnventors 
J% -220724 

Attorney. 

  



Patented Jan. 29, 1935 1989,086 

RADIO WARNING sigNAL 
Harry Diamond, Everett, Mass, and Francis W. 
Dunmore, Washington, D.C.-assignors to the 

: Government: off the United States, represented 

5 

0: 

5 

20 

25 

30 

35 

40 

50 

55 

e invention described herein may be manu 
factured and used by or for the Government of 
the United States for governmental purposes 
without the payment of any royalty thereon. 
... Our invention relates to a combination trans 
mitter and receiver for use on mobile objects; 
both receiver and transmitter" operate on the 
same radio frequency, and both operate, in ef 
fect, simultaneously without interference. 

In this iriventioni,'the' transmitting set oper 
ates in "push-pulli' fashion with a rectifying tube 
in the output of the receiving set, the plate return 
of this tube carrying an indicating instrument, 
the grid voltage being Supplied from the push-pull 
power. Source such that the indicating instru 
ment reads Zero until a signal is received from a 
second mobile object. Other uses for our inven 
tion will be more clearly understood by reference 
to the following description and diagrammatic 
drawing. 

Fig. 1 represents one form of Our invention. 
Here 1 and 2 represent a non-directional trans 
mitting antenna system connected by means of 
a transmission line 3 to a radio transmitter Set 
4 which may consist, as One example, of tun 
ing condensers 21 connected across the grid and 
plate of the three element transmitting tube 7. 
The transmission line 3 is connected to the com 
mon lead between the two condensers 21 and 22 
and terminates at the nondirectional antenna, 
system 1 and 2. Chokes 22 are placed in the 
grid, plate and filament Supply leads of the tube 
7. A transformer T has a primary 6 connected 
to a source of alternating current and second 
aries 5, 9 and 11. The secondary 9 Supplies the 
filament of the tube 7 and the plate of said tube 
is connected to one end of the secondary 5 of 
the transformer T. 
A three element rectifying tube 8 has its fila 

ment supply from the Secondary Winding 11, its 
plate is connected to the other end of the sec 
Ondary 5 and its grid return Connected by means 
of a variable contact 9a to the secondary 5. 
A small bias battery 10 may be placed in the line 
from the contact 9a to the grid of the tube 8. 
The plate return of the tube 8 is to the filament 
of said tube through a Secondary 11, Which Sup 
plies said flament, and passes through a di 
rect current indicating instrument 12 shunted 
by an audio bypaSS Condenser 13. 14 is a re 
ceiving antenna of directional type connected 
through a transmission line 15 to a receiving set 
16 which may be of the Super-regenerative type. 
The output of the set 16 is passed through an 
audio transformer 17 to the grid of the three 
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element tube 18 in the output circuit of which 
is connected the primary of a transformer'19. 
The tube 8 acts as a rectifier tube, because the 
plate current flows during every positive half 
cycle of the audiofrequency voltage delivered to 
its grid by the secondary of the transformer 19. 
The circuit functions as follows: The bias bat tery 10 is so chosen that by adjusting the tap 

9d the voltage on the grid of the tube will 
be sufficiently negative, when the plate is posi" 
tive, to reduce the plate current, as indicated 
by the indicator 12 to Zero, when no signal is 
fed in On the grid of the tube 8 from the trans 
former 19. a. When this condition exists the plate 
of the tube 7 is negative so the transmitter set 
4 is not functioning, while any decrease in the 
negative Voltage of the grid of the tube 8, 
such as will occur on every positive half-cycle 
of a signal coming in through the transformer 
19, Will cause a plate current to flow in the tube 
8 and the needle of the indicator 12 will defect, 
indicating the proximity of a second mobile ob 
ject transmitting a signal. When the plate of 
the tube 7 goes positive, on the next half cycle 
of Voltage applied at 6, the transmitter tube 7 
functions, Sending out a signal. This signal will 
not be indicated on the indicator 12 as the plate 
of the tube 8 Will be negative during this half 
cycle and thereby prevent any plate current from 
flowing through the indicator 12. Thus when 
the transmitter is functioning (every half-cycle 
of voltage Supplied through the primary coil 6) 
the circuit thus indicates that 12 is, in effect, open, 
when the transmitter is not functioning (every 
intermediate half-cycle of voltage through the 
primary coil 6) then the circuit through the in 
dicator 12 is closed by virtue of the plate of the 
tube 8 being positive and any signal coming in 
On the grid of the tube 8 Will cause a plate cur 
rent to flow and 12 will indicate it. 
The foregoing description comprehends only a 

general and preferred embodiment of our inven 
tion and changes may be made within the scope 
of those claims Which may be allowed. There 
fore our claims are not intended to be restricted 
to the specific details of our invention as disclosed 
herein. 
What we claim is: 
1. In an apparatus for collision prevention, the 

combination on a mobile object of a radio trans 
mitting set having a radio transmitting tubehav 
ing grid, filament and plate electrodes and tuned 
to operate on a definite radio frequency, a non 
directional antenna System connected to the out 
put of Said radio transmitting set, a radio receiv 
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2 
ing set having input and output terminals tuned 
to receive On the same said definite radio fre 
quency, a receiving antenna, connected to Said in 
put terminals, a current rectifying means with 
grid filament and plate electrodes, said grid elec 
trode being connected to the said output termit 
nals of said receiving Set, a current indicating 
means in the plate circuit of Said plate electrode, 
a source of alternating current, means for Sup 
plying a positive voltage to Said plate of Said trans 
mitting tube and to said grid electrode of said 
rectifying means, and a negative voltage to said 
plate electrode of said rectifying means during 
every half cycle of said source of alternating cur-. 
rent, and a negative voltage to Said plate of Said 
transmitting tube and to said grid of Said recti 
fying means, and a positive voltage to said plate 
electrode of said rectifying means during every 
other half-cycle of said source of alternating 
current. ... 

2. In an apparatus of the class described, the 
combination with a radio transmitting Set of an 
antenna connected thereto, a radio receiving set 
having input and output terminals, a Source of 
alternating current, a rectifier tube having grid 
filament and plate electrodes, said grid electrode 
being connected to said output terminals of said 
receiving set, a current indicating means con 
nected in series with said plate electrode, means 
for applying said alternating current in differ 

1,989,086 
ential fashion to said transmitting set and said 
plate electrode of Said rectifier tube. 

3. In an apparatus of the class described, the 
combination with a radio transmitting set con 
taining an electron tube with grid filament and 
plate electrodes, of an antenna, connected to the 
Output of Said transmitting Set, a radio receiving 
set having an input with antenna connected 
thereto, output terminals, a transformer with a 
primary and a center tap secondary, a Source of 
alternating current, said primary being connected 
to said source of alternating current, a rectifier 
tube having grid filament and plate electrodes, 
said center tap being connected to said filament 
electrode of said rectifier tube and said filament 
in said electron tube in said transmitting set, said 
grid electrode of Said rectifier tube being Con 
nected to said output terminals of Said receiving 
set, and to one side of said center tap on said 
secondary, said plate electrode being connected 
to the other side of said center tap on said second 
ary, said plate electrode of said electron tube in 
said transmitting set being connected on the same 
side of said center tap as the grid electrode of said 
rectifier tube, a current indicating means con 
nected in series with the plate electrode of said 
rectifying tube. 

- HARRY DIAMOND. 

FRANCIS W. DUNMORE. 
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