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To all whom it may concern.: Co

Be it 'known that I, Reeinarp A. Fs-
-SENDEN, residing at Washington, in the Dis-
trict of Columbia, a citizen of the United
-States, have invented or discovered -cer-

-tain new and useful Improvements in Ap-

paratus for Wireless Signaling, of which

improvements the following is a specifica-

tion, - S o
. The invention described herein relates to

terference with receint of telegraphic sig-
nals’ at a station whether such interference
is:caused by atmospheric disturbance or by
the generation of waves at other stations.
In the accompanying drawings forming a

. part of this specification, Figures 1 and 7
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-aré diagrammatic views illustrating receiv-

ing stations constructed in accordance with-

my. improvement. ( Fig. 2 is a detail view
illustrating 'the . preferred form of trans-
former. Figs. 8 and 4 are plan and’ side

elevation respectively, illustrating the pre-
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. a desirable constriction ‘o
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“ferred form of adjustable capacity. Fig. 5
-itfustrates’ .another form of adjustable ca-
‘pacity. Fig. 6 shows in glan and elevation

8.is a view showing in detail-a portion of

' the apparatus shown in Fig. 7, and Fig. 9
shows a modification of the arrangemeént in_lv

Fig. 1, as heréinafter described. -~ .
In Fig. 1, 1 is @ receiving - antenna,
grounded at 4,2 and 5 répresent inductances
-adjustable by means of the sliding contacts
3 and 6, 7 and 8 représent primaries and. 9

and 10 secondaries of transformers; 11 and’

12 and 13 represent condensers, preferably
adjustable.
-preferabl wi
“other 'aﬂg in operative relation-to -thé re-
celver 17.  The .circuit -including -the sec-

‘ondaries 9 “and -10 and ‘the Teceiver prefer-.

ably contain the variable inductances 14 and

" 14% and the adjiistable condensers 15; 16
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and 18. 19-i$ an indicating mechanism and
20 a potentiometer. 21 and 22 are canacities

- for ‘adjusting the capacity to ‘ground of a

point on the receiving circuit, preferably one

- of the terminals of the.réeeiver, though both
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may be so connected, and preferably consist-

irg of adjustdble condensérs connected to

‘ground at-23.

'Speciﬁcati(}n of Letters Patent,

transformer, Fig.

The secondaries 9. and 10-are |
arranged. in series with each:

application filed January

Figs. 2 anu 6 show suitable forms of trans-
formers.
secondary. The primary may consist for
example of 100 turns of #18 copper wire
wound on a glass jar 24, five inches in diam-

‘glass jar 25, six inches in diameter. The in-
side of the glass jar 25 is preferably cov-

‘trostatic effects caused by the primary but
at the same time not to prevent electro-
magnetic inductive effects between the two:
One suitable method of arranging this is by
painting the inside of the jar with metallic
paint such as bronge or gold paint or by
coating it with gold-leaf or by placing a
cylinder of copper slotted vertically, be-
tween the two jars.. This conducting shield
may be: conhected to ground with good re-
sults and the conducting shields’ of both
transformers may be connected together as

struction of transformers shown in Figs. 6

resistance or inductance 27 may be placed
in the circuit to ground when the shield is
grounded. . ¥ e '

_Another form' of transformer is.shown. in

wound 1n the groove of one ring and the
secondary wound in the groove of the other
ring. ' These rings may also be covered with
metallid paint or .gold-foil or a metallic disk

placed “between . the .two .coils. This ‘con-
struction is especially adapted for use where

1.t is desired to obtain large inductance with

small capacity. e .

plates 30 and 31, preferably semicircular or

be made, to overlap the other plates more or
less as required. - It is preferred ‘to secuie

mav be provided with an operating handle.

Patented Apr.22,1913.

In Fig. 2, 7 is a primary and 9 a’

eter and the secondary may consist.-of 35 .
turns of #32 D. 8. C. wire wound on . a =

shown in Fig, 7. The shield for the con-

50-radially slit, as shown in Fig. 8, may be

‘The shaft has its axis coinciding ‘with the -
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ered with a conducting material 26 so ar- .-
ranged as to shield the secondary from elec-
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and 7 is indicated at 50‘in Fig. 7. -A high -
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Fig: 6 where 28, 29 are hard rubber rings -
‘having-grooves cat in them and the primary .~
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. Figs. 3 and 4 show one form of variable
condenser consisting of intercallating metal
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approximately so. in contour. -Alternate
plates. are movable in and out between the -
.other plates so that the one set of plates'may -
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the movable plates 81 to a shaft 32 and it



10

16

' ingide the insulating tube, 35.
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‘is arranged as on

1

.enter of the arcs forming the perimeters of
hle_ plates, so that by the rotation of.the
shaft one set of plates may be moved to a
position in “which they are entirely over-
lapped by the other plates and to a position

“in which there is not any material overlap-

ping of one set of plates bv the other. One
set of plates is insulated from the other. A
dial 34-and indicating’ finger 33 are so ar-
ranged that one or the other will be shifted
with-the movable plates. )

Fig. 5 shows another form of variable
condenser, consisting of a tube 36 of con-
ducting material, an insulating tube, 35, in-
side the conducting tube, 36, and a tube, 37,
The conduct-
ing tubes are arranged so that one may be
moved longitudinally of the other. A scale
one of these tubes so as to
indicate capacity in different relative posi-
tions of the tubes.

Both the primaries 7 and 8 should have
the same number of turns ana both the sec-
ondaries 9 and 10 should have the same num-
ber of turns, these turns may be altered, as
for example, vv the movshle contacts 46 and
47, shown in Fig. 7. By sliding these con-
tacts the circuits may be tuned by varying
the inductances instead of by varying the
capacity. The primary 7* and the secondary
9 may also ‘be made movable relative to
each other by sliding 7* along the graduated
arm 48 so as to vary the mutual inductance:
between primaries and secondaries, as shown.
in Fig. 7. , -

The circuits 1, 2,8, 12, 5, 18, 4, and 1, 2,
7,11, 5, 13, 4, are tuned in such a way that
when an impulse of the desired periodicity
is received on .the receivin conductor, it
generates strong currents- through one of
these circuits, for example 1, 2, 8, 12, 5, 13,
4 but very weak currents through the other
and consequently, v
being wound in opposite directions the- re~

.

-ceiver 17 is strongly affected; but said eir-’

cuits are so tuned that impulses which have
not the desired periodicity will divide evenly
through both circuits and consequently pro-
duce equal and opposite effects which being
thus neutralized, produce no effect on the re-

ceiver. This is generally accomplished . em-

_ ‘pirically and I have found a suitable method

- 58

- _nals or disturbances
- 60

would De to turn the variable capacity 11 to
the position of zero capacity -and to then
turn the variable. capacity; 12 until the

_maximum effect is produced: by the waves itr

is desired to receive. ~The yariable capacity,
11, is then turned until the interfering sig-
are cut out. ‘ =

It may happen :
cannot be rendered quite complete, on ac-

count of there being a phase difference in-the.

" currents flowing through the two primaries,

65

and this is.more especially apt to happen
with "interference preventers in which two

the secondaries 9 and 10 |

that the neutralization.

1,059,666 - -

transformers are used instead of: three ot

four transformers. - .
Tn order to insure complete neutralization,
o device which may be called a- phase-cor-

recter may be used, consisting of a dircuit

‘adapted to generate a voltage equal and in

opposite phase to the non-compensated volt-

70

age impressed upon the secondaries 9 and 10~

and opposite in direction.
myself to any specific method of effecting
this compensation, but a suitable method is
shown in Fig. 1, where 38 and 39 are coils in

I do not limit -

75

inductive relation to each other and refer- -

_ably capable of being adjusted to different

distances apart by sliding on the graduated
arm 40. Coil 38 is in series with the sec-
ondaries 9 and 10, (Fig. 1) and coil 39 is
operatively connected to an adjustable in-
ductance 41, and adjustable resistance 492,
A current will therefore flow through the
circuit 39, 41,

able inductance 41, which consists of two
coils capable of relative angular movement
or by changing the resistance 42 which is
preferably of very small capacity. The in-
tensity of the voltage which would be im-
pressed on the circuit containing the sec-
ondaries 9, 10 and the coil 38 may be varied
by varying the position of the coil 39. Im
this way a voltage may be impressed on the
cirenit of the secondaries 9 and 10 which
will have the proper phase and the proper
value to neutralize the unbalanced com-
ponent of the interfering signals or disturb-
ances. Many other ways will suggest them-

-gelves of accomplishing this result. For ex-

ample, the phase compensator may be in-
ductively connected to the vertical instead

‘of directly connected, as shown in Fig. 7.

Also a variable capacity 49 may be substi-

‘tuted for the variable inductance 41 of Fig.

\ 49, and the phase of this cur-.
rent can be altered by varying the adjust-
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1, and as here shown, in Fig. 9, in which case

a leading current will be obtained instead of
a lagging one, and the winding of the coil
39 must be reversed. The connections of the

| coil 39 may be so arranged that they may be

changed by means of a switch shown at 43,
according as the unbalanced component is a
leading or lagging one. ’

"It has been experimentally demonstrated

by the applicant that this apparatus for pro-

tecting a receiver from undesired effects may
without necessary change be employed in
wire telegraphy, and the claims are to be
understood as not limited to signaling by

-electromagnetic waves., The method herein

described.is claimed in my co-pending appli-
cation No. 240,269 filed January 9th, 1905,
of which application this one is a division.

I claim as my invention: ,

1. In wireless telegraphy, apparatus’ for
preventing interference comprising two an-
tenna-to-ground circuits, each containing the
primary of a transformer, a receiver eircuit
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connected through the secondaries to both of

© said transformers, and a phase adjusting; de-
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- euit.

circuits, substantially as described. -

2. Apparatus for wireless telegraphy,com-’
prising two antenna-to-ground circuits-each-
containing the primary of an adjustable

vice connected to the said antenna-to-ground

transformer, means for adjusting both-the

coupling-and the inductance in said trans-
formers, and separately grounded secondary
circuits connected,to & receiver, substantially
as described. - : ST e T
3. In wireless telegraphy apparatus the
combinsation with an antenna-to-ground cir-
cuit containing & ‘transformer, a-secondary
circuit inductively coupled to the first circuit
and sepsrately - grounded through a .con-
denser and a receiver-in the secondary .cir-

4. In

wireless ':tglégraphy: apparstus, the |

8

combination with an antenna‘to-ground cir--
cuit, containing the adjustablé primary of a
transformer, of a secondary circuit contain-
ing a receiver grounded through a condenser
and connectéd. t the first by a secondary,
said antenna-to-ground circuit having an ad-

ditional inductance and all said inductances

being variable by single turns, substantially .

-as described:

~ 5. In a system‘o'f- wireless 'signaling’,‘ an

- anterina, a transformer operatively connect-

ed -thereto, and an electrostatic shield be-
tween the primary and secondary of said

transformer. -

- In testimony whereof, I have hereunto set .35
my hand. R o
... REGINALD A: FESSENDEN.
Witnesses: -~ -~ = o
" DororrY O. THURMAN,
- Jessie E. Bent.,
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