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1o c:?}EZ whom it QY CONCETTL: -
Be 1t known that 1, REGINALD A. F'ESSEN-
DEN, a cltizen of the United States, residing at

Fort Monroe, in the county of Elizabeth City -

- -5 and State of Virginia, have invented or dis-
covered certain new and useful Improvements
1n Selective Signaling, of which 1mpr0vements
the tollowmﬂ' 1S a specification. =

‘The invention descrlbed herein relates ta

1o certain improvements in communicating be-

tween stations by electromagnetic waves.

-~ The invention relates more especially to 4 |

selective system of signaling whereby one
station will receive its proper gignals, other
15 stations being cut out or non-responsive, and

 also to securing freedom from disturbing in-

- fluences durmg signaling. In the methods

heretofore emploved freedom from distarb-

ances and selectivity have been secured by
20 electrically tuning the sending and receiving
apparatus at the different stations, each sta-
tion having a separate electrical tune. This
method, Whlle efficient for a great many pur-
poses, requires a great deal of care in its op-
25 eration and the adgustment of the mechanism
in maintaining the stations 1n tune. . A better
selectivity and greater freedom from disturb-

ances can be obtained by mechanical tuning
- of the spark-gap

or mechanical and electrical tuning.
3o The invention is hereinafter more fully de-
‘scribed and claimed. .

In the accompanying &ra,wmcv‘s forming a
partof this specification, Figure 13 isadiagram-
matic view illustrating a desirable form of

35 apparatus and circnits for the sending and
receiving stations. Figs. 2 and 3 illustrate
modifications in the form of apparatus and
circuits for receiving - stations, Fig. 3 also
including a sending-station: and Fig. 41is an-

40 other form of selective receiving-circuits.

 In the practice of my invention electromag-

netic waves are generated with a certain pre- |
- and break contact with the stationary contact 9o

determined frequency—as, for example, two

million per second—in groups which have a
45 frequency different from the frequency of the E
“waves composing sald groups—as, for exam-
ple, a frequency of one hundred and twenty-

' six (126) per second. - Any suitable fcirm of

construction of apparatus may be employed
for thus generating the electromagnetic'waves 50
in groups—as, for example, an mductmn—coﬂ

‘having a spark-gap connected in the usual

manner and a make-and-break mechanism for

| theinduction-coil actuated by a tuning-fork or
|-other suitable means operative at a raté cor- 55

responding to the group frequency desired—
say one hundred and twenty—sm (126) times
per second.

At the recewmg—sta,tlon the wave- 1"'4@;3];)(:»11--~
sive device is connected to an indicating mech- 60

| anismn or apparatus capable of respondmg |

only to the group periodicity—e. ¢., oné hun-
dred and twenty-six (126) per second—gen-
erated at the sending-station. Such a device,
for example, may consist of an electrically- 65
operated tuning-fork capable of responding
to vibrations of .the group period or of a
tongue attached to a telephone tuned to that

| frequency, so that unless the indicating mech-

anism—e. ¢., the tuning-fork or telephone at 7o

‘the recewmﬂ’-sta,tmn—ls tuned to. the group

frequency no indications or signals Wlll be
produced at the recewmmstatmn |

In the construction shown in Fig. 1 the
vertical wire 1 is connected to {}ne_termma,l 75
_ 2, the opposite terminal
thereof being grounded. Both terminals of

| the spark-gap are connected to the terminals

of the secondary of an induction-coil 3, and

in the primary circuit of the induction- coil is 8o
included a tunin o-fork make-and-break mech-
anism, which is 0perated by a local circuit, so

as to Vl_brate by preference continuously.

As shown in Fig. 1, the prongs ¢ and 3 of
the tuning-fork 4 are arranged on opposite 35
sides of an electromagnet 21, having one ter-
minal connected to a battery 22 and the other

| terminal to the prong @, to which is secured

a flexiblespring 23 in such manner as to make

24 as the prong vibrates, sald contact being
connected to the othertermmal of the_ba,ttery
22. The primary circuit of the induction-coil

- 3 includes the prong b, carryinga contact-point
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25, a stationary contact-point 26, and a bat-
tery 27. By closing the key 5 in the primary
of the induction-coil sparks will be produced
at the spark-gap at the rate of one hundred
and twenty-six (126) per second, and as long
as the key 5 is kept closed thie primary circuit
of the induction-coil will be closed, and the in-
duction-coil will operate to produce a spark at
the spark-gap every time the circuit is broken
and completed by the the tuning-fork make-
and-break mechanism. As each spark causes
a group of electromagnetic waves to be gen-
erated, 1t is evident that there will be one hun-
dred and twenty-six (126) such groups of elec-
tromagnetic waves generated and radiated per

- second. At the receiving-station a wave-re-

sponsive device 7 is arranged in series with

- the receiving-wire 6, such wave-responsive
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device being preferably a barretter, such as

described and claimed in Patent No. 706,744,
granted to me August 12, 1902. A telephone

3, having a tongue 9 in placeof a diaphragm
and tuned so as to respond to one hundred

and twenty-six (126) vibrations per second, is
connected 1n the circuit of the barretter, said

circult also including a battery 10. A resist-
ance 11 1s so arranged in the circuit as to bal-

ance the normal resistance of the barretter.

Normally the tongue of the telephone will not
vibrate; but assoon as currents are generated
by the electromagnetic waves in the receiving-
wire the resistance of the barretter is changed.,
and 1f proper currents have been generated
the tongue 9 will be caused to vibrate. _
In the construction shown in Fig. 2 and in
lieu of a telephone having a vibrating tongue
an ordinary telephone 12 is employed, and the
circuit including this telephone is tuned elec-
trically, by means of the inductance 13 and
capacity 14, to respond to a group frequency,
such as is generated at the sending-station.
It 1s preferred to combine electrical tuning
to group. frequency with mechanical tuning

to -group frequency. A suitable method of

accomplishing this result is shown in Fig. 4,
where the vertical receiving-conductor 6 is
connected to ground and includes in series
therewith a barretter 7, which is also in series
with a secondary circuit electrically tuned to
the group frequency and contains a battery,
an inductance, a capacity, and a telephone 28,
having a tongue tuned mechanically to the

group frequency. In this arrangement, the

local or secondary circuit being tuned electric-

ally and the mechanism 28 tuned mechanically,

- the selection is more pronounced. Inpractice
-7 1t 1s found that a change of less than one-fifth

. 60

of one per cent. in the group frequency will
cause a change from maximum audibility to
complete silence. -

- In addition to tuning to group frequencies

I may also tune to wave frequencies, and in

65

such case I prefer to employ an auxiliary cir-

cuit 28 at the sending-station, such as that
shown in Fig. 3, said circuit operating in a

752,804

manner well known in the art and fully de-
scribed in Letters Patent No. 706,735, grant-
¢d to me August 12, 1902, to prolong the elec-
trical oscillations and permit of a sharp elec-
trical tuning. At the receiving-station the
wave-responsive device, as the barretter 7, is
preferably placed in the circuit of the second-
ary of a transformer 15, the primary of said
transformer being in series with the receiv-
ing-conductor. Inthesame circuitisincluded
the primary of a second transformer 16 and
a local battery. In the circuit of the second-

ary of this second transformer 16 is included

a loop 17, preferably formed of silver or phos-
phor-bronze rolled out into a strip and ar-
ranged in a strong magnetic field produced by
a permanent magnet 18. This loop is con-
nected to one terminal of the indicating-cir-
cult containing the indicating device 20 and
is so arranged that when caused to vibrate it
will make contact with the other terminal 19
of the indicating-circuit, closing the latter.
On waves being received a current is gener-
ated in.the secondary of the first transformer
which alters the resistance of the barretter or
wave-responsive device, causing a change of

~current in the primary of the second trans-

former. Thiscauses a current in the second-
ary of the latter transformer, said secondary
having, by preference, fewer turns than the

primary, so causing the loop to vibrate and

make or break the indicating-circuit, includ-
ing the indicating or recording device 20.
Where electrical tuning is used in addition to
mechanical tuning, it is preferred that all the
groups ot stations which are intended to com-
municate with each other should be tuned to the
same wave frequency, but to different group
frequencies. | _

In many cases it is preferable to combine

-all three methods herein described—r. ¢., a re-

celving-station having one circuit tuned elec-
trically to the wave frequency, one circuit

tuned electrically to the group frequency, and

a mechanism tuned mechanically to the group
frequency. Such a construction is shown in
Fig. 4, where the receiving-conductor 6 is

tuned electrically to the wave frequency, the

secondary circuit is tuned electrically to the
group frequency, and the mechanism 28, con-
sisting of a telephone with tuned tongue, is
tuned mechanically to the group frequency.
While the constructions herein described are
suitable and for many purposes desirable, the
inventionis not limited to the particular forms
or constructions shown; but any suitable form
or construction whereby electromagnetic
waves are generated in any desired group fre-
quency and such waves are operative at the
recelving-station to produce intelligible indi-
cations or signals may be employed—as, for
example, an apparatus substantially similar
to that shown in Fig. 10 of Letters Patent No.
706,742, granted to me August 12, 1902, may
beused for generating electromagnetic waves
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at the desired group frequency, and at the re-
celving-station I may employ apparatus sub-
sta,ntmllv as that shown and described in Fig.
] of said patant

By the term * mechamcal ? frequencies _as
used herein is meant frequencies such as are
found in or dealt with in mechanical prob-
lems, and more especially such frequencies as
are eoncerned Wlth the production of musical
notes. |

I claim herein as my invention—

1. Asan improvement in the art of signal-
ing by electromagnetic waves the method de-
scribed herein which consists In generating
electrical oscillations at a sending-station, ra-
diating prolonged series of electromagnetm
waves from the sending-station, in groups of
apredetermined frequency lower than the fre-
quency of the waves forming said groups, re-
celving sald waves at a recelving-station, and
producing indications or signals at the receiv-
1ing-station by selecting groups of the prede-

'termmed frequency, substantially as set forth.

2. Asan improvement in the art of signal-

ing by electromagnetic waves the method de- _ _
| indications or signals at the receiving-station -

seribed herein which consists In generating

electrical oscillations at a sending-station, ra-

diating prolonged series of electromaﬂnetlc
waves from the sending-station, in groups of
a predetermined frequency lower than the fre-

‘quency of the waves forming said groups, re-

celving said waves at a receiving-station on a
current-()pemted recelver, and. producmﬂ' in-
dications or signals at the receiving-station by
selecting groups of the predetermined fre-
quency.} substantially as set forth.

3. Asan improvement in the art of signal-
ing by electromagnetic waves the method de-
sm‘ibed herein which consists of producing pro-
longed electrical oscillation in an auxiliary cir-
cult at a sending-station, radiating prolonged
series of electromagnetic waves from the send-
ing-station, in groups of a predetermined fre-
quency lower than the frequency of the waves
forming said groups, receiving said wavesat a
recelving-station, and producing indications
or signals at the receiving-station by selecting

1ng mechanically groups formed of such elec-

S

oroups of the predetermmed frequency, sub-
stantially as set forth.

4. Asan improvement in the art of swnal—
ing by electromagnetic waves the method de-
seribed herein which consists 1n. generating
electrical oscillations at a sending- statlon, ra-
diating prolonged series of electromagnetic
waves from the sending-gfation, in groups of
a predetermined frequency lower than the fre-
quency ot thewaves forming said groups, re-
celving sald waves at a receiving-station tuned
to the frequency of the electrical waves, and
producmn" indications or signals at the receiv-
Ing-station.

5. Asan lmprovement in the art of Sw'nal—
ing by electromagnetic waves the method de-
scribed herein which consists of producing
prolonged electrical oscillations in an auxil-
1ary circult at a sending-station, radiating
prolonged series of electromao*net:{c waves
from the sending-station, in groups of a pre-
determined frequency lower than the fre-
quency of the waves forming said groups, re-

50
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ceiving sald waves at a receiving-station tuned

to the frequency of the waves, and producing

by selecting groups of the predetermined fre-
quency, substantlally as set forth. |
6. Asan improvement in the art of signal-

‘ing by electromagnetic waves, the method

herein described which consists in generating
electromagnetic waves of a predetermined fre- -
quency 1n groups of a predetermined group 8o
frequency lower than that of the waves and

producing signals or indications at the receiv-

Ing-station by selecting electrically waves of
a predetermined wave frequency, and select-
35
trically-selected waves and of the predeter-

mined frequency, substantially as set forth.

In testimony Whereof I have herennto set
my hand.

REGINALD A. FESSENDEN

Witnesses:
R. (3. BampLey,

T. L. SCLATER.
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