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1o wll whom it may concern:

Be it known that T, Roy Arexaxver Wea-
gaxt, a citizen of the United States, and
resident of Douglas Manoy, county of
Queens, city and State of New York, have
invented certain new and useful Improve-
ments in Radiosignaling Apparatus, of
which the following is a specification, ac-
companied by drawings. .

This invention relates to radio sinrnaling.“

apparatus and /more particularly to con-
ductors for radio frequency currents. I
have shown the invention applied .to radio
signaling apparatus of the saine general char-
acter as that described in my co-pending
application, Serial Number 181,458, filed
July 19, 1917, but the invention is .1pphcablg
to any suitable type of apparatus.

and means for eliminating the eﬂ'ccts of
static- disturbances in e uho communication,

A plurality of separated antennm are em-

ployed, so located and adjusted that static
effects -produce currents therein sabstan-
tially similai' in phase, while signal waves
produce currents. dissimilar in phase. Lam

- thus enabled, by suitable circuits and appa-
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ratus, to detect the signals while eliminating
or at least greatly reducmg the interference
due to static disturbanaes.

As stated in my application referred to,

- the antennae may be separated, for instance, -
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by a distance equal to one-half a wave
length, and in receiving on long wave
lengths, -this distance will be considerable

measured in actual linear units, so that con-’

siderable length of connecting leads is re-
quired betwen the receiving apparatus and

the antennw, assuming t]mt the receiving

apparatus is located, at some poini 1uterme.
diate to the antennw, preferably midway
between. These leads are capable of acting
as anteuna themselves and may respond to

both signals, and cffects due to static dis-.

turbances, so {hat it is desirable to eliminate
as far as possible the effects in. t,ho leads
themnselves.

I have found that if these wnnoctmns

or leads are prevented from picking up the

signals and the effects due to static (hstml)-
ances, the reception of signals in the receiv-
ing apparatus is still further improvad .md
the’'slight residium of dlbtmbamu, tvhich: 1

‘am led to believe originates in the long con-

ducting leads, is eliminated.

Various means may be employed for elec-
trically shielding the leads, and in the ac-

~companying dl‘\.Wlnﬂ's I bhave shown suit-
‘able and preferred means for carrying out

the invention. In the drawings—

Figure 1, is a diagrammatic representa-
tion of circuits and apparatus embodying
the mventlon, :

Fig. 2, 1s an enlarged, detail, tlansverse,
sectional view of one form of shield for
the leads or connectlons, and '

I’igs. 8, 4 and- 5 are views of modlﬁca-

: tlons

Referring to the drawings, A A’ repre-
sent two antennwa, shown in this instance
by way of illustration, as loop antennz,
preferably in substantially the same plane

- and adapted to receive signals from a dis-
In that application I disclosed a method .

tant transmitting station “which may be in
the same frcneral plane as that of the two
antenne A A’, or at an angle to said plane.

Pairs of leads or comlectmns, B and B,

extend from the antennax A A’ to a receiv-
ing station provided with suitable receiv-
ing apparatus for combining the effects due

to received signal waves and heterogeneous -

waves due to static dlstlubances, in the man-
ner described in detail in my application re-
ferred to. Each of the pairs of leads, B arid

B’, preferably has included therein suitable-

tuning inductaiices, C and C% and variable
1])ac1tles in the form of condensers C? and
C?, from which tuning means the connec-
tions B and B’ lead to pairs of coils D and
D’. The circuits of the coils I) and D’ are
shown in this instance completed through
capacity eloments or ariable - condensers
Eadl.,
Within the space affected by the coils
D and D’ and preferably yotatably mounted
on_an axis, 1?, parallel ‘to the planes of the
coils D and D’ is a coil ¥, which is sub-

“jected to the fields of force set up in coils
‘D and 1Y, and which is suitably connected -

to the d(,tectmn' and indicating cireuits.
By stiitably counectmu' the coils and ad just-
ing the angular posmon of coil F, the ef-
tects” due to the’ static dlstmbances neu-
tralize or are combined differentially in the
coil ¥, while the effects due.to the signal
waves combine cumulatively to produce a
resultant current in coil F, all in .1ccoxdance
with my discovery as set forth at length in
my co-pending apphcatlon hereinbefore re-
ferred to. -
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The detecting and indicating circuits may
be of any suitable or desirable type, and I
have shown the coil ¥ connected through
suitable loading inductance (3, condenser H,
and coupling coil I to the detector. In the
arrangement shown, this cireuit, I¥, G, H, T
is turned to the frequency of the incoming
signals. : ‘

The detector shown in this instance, as 2
threc-clement vacuum valve B, is connected
to the oscillatory circunits J K coupled to corl
1. The circuits associated with tfm detector

M may be as shown, including, in addition to

‘the usual plate circuit P @ RS, an oscilla-

tory cireuit P U W S, :

T huve devised a conductor shielded from
the affects of wriving radio waves whether
signul waves or static disturbances, and by
connecting the antenna A and A7 tothe
receiving apparatus by means of my im-
proved conductors, I am enabled to largely
reduce or practically climinate the residuum
of disturhanees which inight originate in the
leads B and B y !

As illustrated in the drawings, the leads
B and B’ may be provided substantially
throughout their. length with electrical
shields of conducting material which may
be in the form of continuous lead covered
cables B? and B?® as shewn in Fig. 1, or the
lead covering may be in sections B, as
shown in Fig. 5. In Fig. 2 a scctional view
is shown of the cable B2 The connections
or leads B are preferably first provided with
an insulated covering B* and surrounded by

‘the conductive covering B2 forming the ca-

ble. The discontinuous conductive covering
B still further tends to prevent signal waves

or static disturbances from setting up oscil-.

latory currents in the leads.
In"the modification shown in Fig. 3 the
Jeads or connections B are separated within

a wooden, boxlike covering in the form of

tube I35 provided with separating blocks DT
This wooden tube is preferably provided with
an outer covering of foil BB% or similar con-
ductive material which, may be continuous

or in longitudinal sections. The lead cov--

ering, or covering of wood and foil, or any
other suitable covering, effectually serves to
electrically shield the leads or connections
{rom the undesired effects.  In Fig. 4, two
separate covered leads are shown which may
be used instead of a cable.

Owing to the capacity existing in the
lead covered cable, which will be somewhat
reduiced in the wooden covering, it is de-
sirable to provide the tuning means in the
form of the inductance C 7 and condensers
C? (%, at points in the leads remote from the
receiving apparatus und hetween the cover-
ings of the leads and the antennw. This

‘necessitates sonte suitable form of remote

control for the most convenient operation
o that thée {uning may be cffected trom the

1,336,308

feceiving station. I have not, however,
shown actual electrical connections for such
remote, control of the tuning wmeans but I
have merely indicated the tuning means
diagrammatically since controlling connec-
tions are common and well understood by
those skilled in the art. |

T claim and desire to obtain the Letters
Patent following: .

1. In combination, at u radio Teceiving
station, a plurality of separated antenns,
‘means for receiving signals while excluding
the effects of statie disturbances, and con-
nections between the recciving means and
the antennw, said connections being eleetri-
cally shielded from signal waves and static
disturbances.

9. In combination, at a radio veceiving
station, a plurality of untenna sepurated
from one another by an appreciable fraction
of a wave length in the direction of desired
reception, receiving apparatus including
meanse for eliminating the effects of static

disturbances, and leads connecting the re-,

ceiving apparatus with the antennw, suid
leads being electrically shielded from signal
waves and static disturbances.

3. In combination, at a radio receiving
station, a plurality of separated antenn:e,
means for receiving signals while exclnding
the effects of static disturbances, and con-
nections between the receiving means and
the antennw, said connections being provided
with coverings for electrically shielding said
connections from signal waves and static
disturbances. '

4. In combination, at a radio receiving
station; a plurality of separated antenn:e,
means for receiving signals while excluding
the effects of static disturbances, connections
hetween the receiving means and the -an-
tenne, said connecticns being electrically
shielded from signal waves and static dis-
turbances, and tuning means for the an-
tennw located in said connections remots
from the receiving means. .

5. In combiugtion, at a radio recelving
station. u pluality of separated antenne,
means for receiving signals while excluding
the effects of static disturbances, connections
between the receiving means and the an-
tenna, said connections being electrically
shielded from signal waves und static dis-

- turbances, and tuning means for the an-

tennw located in suid connections at points
between the shielding means and the an-
tennee. »

6. In combination, at a radio regeiving
station, a plurality of separated untennw,
means for receiving signals while excluding
the effects of 'static disturbances, and con-
dtctors between the receiving means and the
antennw, said conductors being provided
with insnlation, and outer conductive cover-
irigs on said insulation for shielding the con-
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ductors from the effects of signal waves and
static disturbances. = . -

7. In combination, in apparatus for radio
reception, a plurality of antennx separated
by an appreciable fraction of 2 wave length,
receiving apparatus at a common receiving
station, tuning means local to the antennwx
for tuning the antenne to the incoming sig-
nal, tuning means for said antennwx at the
common receiving station, and leads between
said tuning means, said leads being shielded
against electro-magnetic waves.

-8. In combination, in apparatus for radio

reception, a plurality of antenne separated -

by an appreciable fraction of a wave length,

15 ¢

reciving apparatus.at a common receiving. --

station, and leads connecting said antenns
and receiving apparatus, said leads being
shielded against elctro-magnetic waves by
a grounded conducting inclosure. -

In testimony wherof I have signed this
specification in the presence of two subscrib-

ing witnesses. ‘ ,
ROY ALEXANDER WEAGANT.

Witnesses : :
Herperr G. OcpiN,
. 1. BATENDORF.: -
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