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1 Claim,

5

This invention relates to radio signal relaying
systems of the type wherein there is pbrovided, in
addition to the customary transmitting and re-
ceiving terminating stations, one or more inter-
mediate repeating stations for relaying signals
between widely separated points,

Hitherto, communication over radio relaying
systems has not been entirely successful due
mainly to interference from static and to varia-

signal variations or fading.

in the drawing has been found to give g mean
amplitude of the combined received signals in cir-
cuit 16 which is more constant than the amplitude
of the wave received on any one antenna of the
group. Observations made on various wave 5
lengths have shown that the receiving antenng
{, 2 and 3 neeq only be separated from one an-
other by a distance of the order of a few wave
lengths or so to overcome the fading effect and
to obtain efficient results, 10
The combined rectified energy in the output
circuit {0 is then passed on to a limiter-mody-
lator device 11 which ig arranged to translate the
rectified direct current pulses into g tone signal
for further transmission over a landline I, to 15
transmitting and keying apparatus 12, the latter,
in turn, controlling radiation of the signals from
antenna, 13,

Device {1 may be any suitable circuit for

20 In general, the invention contemplates the use changing the rectified energy received by it into 20
at tpe mtez.'medi.ate repcfating station, of a di- a tone signal of g constant amplitude, irrespec-
Llecrlsu;ly rfigzelvzr in con:ibm%tio-n kWit'h an a}imlplé'— tive of variationg over n%oderate 1imit70 of tﬁe
ude limiting device and g, one keying-modulat- combined rectifier currents in circuit 10, The
ing arrangement, An important characteristic of individual oscillations of the tone signal may be

25 this repeating station, which is designed to auto-  of any desired frequency—in the present instance 25
matically repeat signals without the interven- breferably an audio frequency since the signal
tion of operators, is the total absence of me- Is subsequently utilized for transmission over a
chanical relays and ‘the consequent elimination landline I., One example of an arrangement for
of inertia due to moving mmechanical parts effecting this result is described in considerable

30 Other fgatures a.‘nd advan{:ag.es will appear in  detai] in the patent to 4. H. Beverage, et al., No. 30
(t:l(:rc;l gggl%vgull)g det?,ueald gfscylptlolrll which is ac- 1,?;74,866, supra, referring particularly to Figure

Y a single drawing showing, in con- 2 thereof,
ventional form, a circuit diagram of a radio re- The resulting tone signal output sent out by
laying system embodying the principles of the limiting device 11 ig chopped up or interrupted

35 present Invention, ) at intervals corresponding to the interruptions of 35

Referpng to the _drawing, there Is shown a p, signal characters receiveq by the relay sta-
conventgn;al trax(lismlttmg station -4%, in box form, tion B ang Is transmitted over line I, to control
arranged to send message waves 0 a receiving keying-transmitting apparatus 12 which may be
statiqn C, of any desired type, via an intermediate located at any desired distance from the diversity

40 rellfilymr% gr t1‘eDea-trl(l:l{:’. Sta%tlgil B. d b0 i th receiver and limiting-modulator device {{. . 40

oraer to overcome fa ng and to insure the In order to overcome undesirable characteris-
rgceptiz_)n of radio signals at thf{ relay point, sta- tics of the line I, which may cause objectionable
toms Eo’;;’;‘;‘{;";deii‘eﬁiilf‘;vimﬁ,ﬁﬁrﬁff;vz’}g geo.  Larasitics in the s to st e keving appa-
0~ ratus at is made to function substantially in-

45 graphically spaced antennz 1, 2 and 3 connected  gependently of the signal character envelope of 45
lattor n parn peuvers 4 § and 1o individge) reee  {he controlling tome eceived liging tne L.
tiﬁers, 18 ané. P reipectively in the manner s This may pe accomplished by utilizing two valyes
dicated ’m the drawing, The received signals are of the rectified tone en-velope, qne vaflue to sud-

50 combined in g common output circuit 10 Several denlyhtur;l on al wc::rkmi or1s1,1;gna,11mg ;urrent 50
suitable diversity Teceivers which may be used at and the o.her va ue to su deq v turn O.IT the cur-
the relaying station B and to which reference is €M% and in this Way prevent mt.ermedlate values
made are described in United States Patents Nos, Of the tone, or stgrthg and ending values of the
1,819,589 ang 1,874,866 granted August 18, 1931 tone,.from_ affecting in any manner the ﬂow_of

55 and August 30, 1932, respectively, to Messrs, H.H. the signalling current and the consequent radia- 55
Beverage and H. O, Peterson. tion from antenna, 13. Suitable apparatus for

Since interference and fading effects at the effecting this result are known in the art, For
radio frequencies are different at points located example, one method of accomplishing such key-
an appreciable distance apart from each other, ing at the transmitter 12, which is herein men-

80 such a diversity receiving arrangement gs shown tioned only for purposes of Mustration, is de- go
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2
scribed in U. 8. Patent No. 1,887,236, granted
November 8, 1932, to J. L. Finch.

The radiations emanating from antenna I3 are,
of course, directed toward receiving terminal sta-
tion C. -

There is thus obtained, by means of the pres-
ent invention, a radio relaying system in which
the repeating station is entirely reliable with re-
spect to such matters as suitable power output,
freedom from static and fading, and automatic
operation without the intervention of operators.

I claim:

The combination with a’ radio signal relaying
station having transmitting and receiving ter-
minating stations, of an intermediate repeating
station comprising & diversity receiving system

2,034,738

employing a plurality of geographically spaced
antenne, circuit connections for receiving, rec-
tifying and combining the signals received over
said plurality of antenne, means for translating
said combined rectified signals into tone signals
of constant amplitude irrespective of variations
in said rectified signals, a transmitting antenna
system, a line extending between said means and
said transmitting antenna system, transmitting
and keying apparatus connected to said antenna
system for controlling radiation from said sys-
tem substantially independently of the signal
character envelope of the tone signal characters
received over said line from said means.

HAROLD H. BEVERAGE.
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