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ThlS invention relates to wave antennee
and particularly to an antenna of that type
having an amplifier connected therewith in

- order to improve the ratio of the signal to

& the noise at the receiver end of the antenna

In a wave antenna, such as described in the
paper by Beverage, et al., which appears in
the transactions of the Amermm Institute
of Electrical Engineers, Vol. X111, pages 215

10 to 266, two long conductors are termmated at
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each end by an 1mped‘mce which 1s connected

between the ground and the midpoint of a
winding of a transformer terminating the

two wire circuit. The gr ounding connection

at the far end of the antenna, viz., at the end
more remote from the receil vmo circuit, has
theremn a simplexing transformer. The re-
ceiving circuif is connected with the wave an-

‘tenna by means ot a transformer at the near

end of the antenna. The received racho

~waves set up currents in the same direction

in each of the wires, which currents flow
through the said 1mpedances to their ground-
ed midpoints 1n opposite directions. The
flow of the current through the grounding
connection at the distant end of the wave an-
tenna sets up, by virtue of 1ts simplex con-
nection with the impedance coil at that end,
a potential which causes a circulation of cur-

rent around the circuit made up of the two

antenna conductors and the transformer

windings connecting the said conductors at

each end. This cu‘cula,tory current thus in-
duces a potential in the receiving circuit, and
in this manner the signal is received. As is
well known, long metallic conductors are ex-
posed to interference from external sources,

~as, for example, alternating current power
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and lighting circuits in the vicinity of the
conductors. This interference produces in-

terfering currents in the circuit made up of
the conductors and their connecting trans- T

former windings, and thus renders more diffi-
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cult the reception of the signal.
culty may be overcome or substantially mini-

mized by raising the level of the signaling

current, viz., by improving the ratio between

the sugnal and the noise currents set up by the
sources of external interference. |
Th1s mventmn remdes in a method and

show detailled modifs

This difii-
-11y detected.

Fig.2 shows 0116 way in whlch the qmph— .

tenna.
Fig. 2 comprises two vacuum tubes 12 and
13 Wthh are connected n fhe well known -

In a wave antenna.
~ Other objects of this invention will be ap-
parent from the following description when

read in connection with the attached drawing

means for 1mprov1ng the signal-to-noise ratio

.55

of which Figure 1 shows schematically a gen-

eral form of the invention; Figs. 2, 3 and 4
atwns by means of
which the invention may be carried out; Fig.
O shows how a filter may be used with a wave
antenna to improve the discrimination of the
antenna; and Fig. 6 shows in greater detail
%n embodlment of the idea set forth in
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In Flg 1, the conductors 1 and 2 of the
wave antenna are connected by means of the

transformer winding 8 at the near end of
the antenna, which coil has its midpoint
grounded thr ough a resistance 4. The coib

3 18 mductwely connected with the winding
5, which in turn is connected with the 51gm,1
recem ng circuit 6. The distant end of the
wave antenna has one winding 7 of a simplex
transformer connected across . the conductors
1 and 2, the said coil having its midpoint
orounded through the other winding 8 of the
said tr ansformer and the resztsta,nce 9. The
winding 8 is so coupled with the winding 7
that the currents flowing through the ground-
Ing connection will sef up 1n the wave an-

‘tenna a circulatory current represented by
‘the dotted arrows.

‘may be of the form shown in Figs. 9 to 4,

An amplifier 10, which

inclusive, or which may have other folms 18
connected with the wave antenna in such

‘manner that it will raise the level of this
circulatory current, so that it will be ap-

preciably above any interfering current that

‘may be produced in the antenna } Dy a power

line, such as 11, or other source of interfer-
ence thereby 1mprovmw the signal-to-noise
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ratio upon the circuit. This mrculmmy cur-

rent will therefore be received by the receiv-
11g apparatus 6, and the signal will be read-

fier 10 may be connected with the wave an-
The form of the amplifier shown in
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ings 14 and 15 of the amplifier circuit.
windings 16 and 17 of the output side of the
amplifier circuit are coupled with the wind-

the conductors 1 and 2 of the wave antenna.

push-pull" circuit. The winding 8 in the
grounding connection at the distant end ot
the antenna is coupled with the input wind-

The
ings 7/ and 7’7, whiech are connected acroess

The junction point of the windings 77 and

ey
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ing 8 and the resistance 9.
therefore, that when current i1s set up in the
direction represented by the solid arrows in
the conductors 1 and 2, such currents will

7'’ is connected to ground through the wind-
It will be seen,

flow through the windings 7/ and 7" to the
junction thereof, thence through the gronund-

ed connection, as shown also by the solid ar-
rows. The flow of current through the wind-

“current will
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o ing 8 will set up a potential across the wind-

ings 14 and 15, which will be amplified by
the tubes 12 and 13, and in that manner an
amplified signal current, viz., a circulatory
, e produced in the circuit com-
prising the conductors 1—2 and the imped-
ance coils 7/ and 7’ at one end and similar coils

" at the other end thereof, which signal current

 ean be made of such magnitude that the level

of the signal to the noise will be so high as

to render the signal readily detectable.
"In the arrangement shown In Fig. 3, the
metallie ground circuit of the wave antenna

1s terminated from the junction point of the
‘'winding 7" and 7’’ which is eonnected through
" the condenser 18 with the junction point of
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‘the windings 16 and 17. This connection 1s

" earried through the battery circuit of the am-

plifier to the midpoint of the windings 14 and
15 and thence to ground through the connec-

tion including the winding 8 and the resist-
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ance 9. | | -
~ The arrangement shown in Fig. 4 which

employs a simple amplifier circuit having a

single vacuum tube, is in other respects sub-
stantially similar to that shown in Fig. 2.
“The arrangement shown in Fig. 5 has a

filter in addition to an amplifier effectively
“connected between the primary and the sec-
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22, This filter may be of the band-pass type
as shown in Fig. 6, or it may be a low-pass
filter or a simple resonant circuit or circuits,
the choice depending upon the relative value
~ of the frequency of the interfering signal to

ondary windings of the simplexing trans-
former, which arrangement improves the

ability of the antenna to discriminate be-

tween the desired and interfering signals.
- This arrangement is shown in greater detail
ina Fig, 6, wherein the primary winding 8 of
‘the simplexing transformer 1s connected

with the winding 21 connected with the filter

~ the desired signal. Filter 92 is connected

 with the input side of the amplifier by the
- transformer 23 or by any other suitable

means, and the amplifier has 1ts ountput cir-

1,777,874

cuit connected with the wave antenna circult

by means of the transformer 24.

Iter has been shown in Kig. 6,

While this

connected with a circuit having the stiuctural

characteristics of Fig. 2, it 1s desirable to
state that the invention is not go limited 1nas-
much as filters may be connected with cir-

cuits of the types shown in Figs. 3 and 4 or

with other forms of circuits embodying the
oeneral principles set forth hereinberore.

It will accordingly be seen that & wave an-
tenna having therein an amplifier at the dis-

‘tant end thereof, viz., the end more remote

from the receiving circuit, will be capable of
raising the level of the signal to a sufficient
degree before transmitting it over the con-
ductors forming the waveantennaastoinsure
a high signal-to-noise ratio for the said an-

tenna. With the circuit shown it 15 possible
to greatly improve the impedance match be- -

tween the grounded circuit and the metallic
circuit over that which would be obtained
without the amplifier, as the 1mpedance

matching is divided into two parts—the ter-

mination impedance of the grounded circuit

and the terminal impedance of the metallic

eircuit. This results in an improvement in

the transmission of the recelving apparatus

of signals received by a wave antenna, which

receiving apparatus is normally located at

the near end of a wave antenna.

" While this invention has been disclosed as

embodied in particular forms, it is capable

of embodiment in other and d:ifferent forms

without departing from the spirit and scope
of the appended claims.

- What is claimed 1s: ' -

1. In a radio signaling system the combi-
nation with a wave antenna of a receiving
circuit connected with one end thereof and
an amplifier connected with the distant end

thereof so as to increase the magnitude of

the currents transmitted over said antenna
from the distant end thereof. o _'

2. A wave antenna comprising two con-
ductors having a simplexing transformer
connected with the distant end thercof, and

an amplifier connected between the windings
“of the transformer to control the magmtude
of the current set up in said conductors 1n-

series by the current flowing to ground over

‘said conductors 1in parallel.

8. The combination with a wave antenn:
comprising two conductors of a simplexing

transformer having its secondary winding 1

bridged across the conductors of the said an-
tenna and having its primary winding con-
nected between the midpoint of the second-
ary winding and ground, and an amplifier

having its input connected with the primary
winding, and its output with said second-
ary winding. S

4. The combination with a wave antenna
comprising two conductors of a simplexing

‘transformer connected with the distant end
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of a receiving circuit coupled to the inner
end of the antenna, and an amplifier inter-
posed electrically between the windings of
the said transformer to control the magni-
tude of the current set up in the said con-
ductors in series by the flow of current to
ground over sald conductors in parallel.

J. A wave antenna having a simplexing
transtormer connected with one end thereof,
one end of the primary of said transformer

peing effectively connected with the mid-

point of its secondary, a filter and an am-
plifier effectively coupled with said primary
and secondary windings. |

6. In a radio signaling system, the combi-
nation with a wave antenna comprising a

- pair of conductors having a reflection trans-
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former connected with one end thereof, a
band filter and an amplifier effectively con-
nected between the windings of the said
transtormer to select the signal band and to
raise its level prior to transmission over the
said pair of conductors. '

7. In a radio signaling system, the combi-
nation with a wave antenna comprising a

- pair of horizontal conductors for collecting
radiant energy, of means at each end to ef-

tectively connect the said conductors in par-
allel to ground, the said means connected at
the distant end being arranged to impress
across the said conductors a voltage corre-

sponding to the current flowing to ground
-at that end, and an amplifier connected with
the said antenna near the distant end to raise
the said voltage applied across the condue-

tors. :
8. In a radio signaling system, the combi-

- nation with a wave antenna comprising a

- the said pair of conductors. .
9. A wave antenna having a simplexing
transtormer connected with one end there-

pair of conductors having a reflection trans-

.o tormer connected with one end thereof, a

- filter effectively connected between the wind-
ings of the said transformer to select the

signal band prior to its transmission over

- of, one end of the primary of the said trans-

former being effectively connected with the
midpoint of its secondary, and a filter cou-

5

pled to the said primary and secondary
windings to select the frequency or band of

frequencies to be impressed by the said pri-

~ mary upon the said secondary winding.
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In testimony whereof, I have signed my

name to this specification this 18th day of
November, 1925. o S
DE LOSS K. MARTIN.
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