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ful Methods of Signaling,
lowing is a specification.

illustrate my methods in several

‘waves not for

Be it known that I, ReciNnap A. FESSEN-
DEN, a citizen of the United States, restding
at Brant Rock, in the State of Massa-

chusetts, have invented certain new and use-
of which the fol-

My invention relates to the art of wire-
less signaling generally, and in some par-
ticulars especially to preventing interfer-
ence in signaling. Its objects will appear
hereinafter. o _

These objects, and other advantages which
will hereinafter appear I attain by means
of apparatus illustrated here and in my co-
pending app
tober 10th,
is a division.

In the  accompanying drawings which
forms, Fig-
gre 1 is a diagram of sending apparatus;
Fig. 2 is a diagram showing modified ar-

rangements of circuits for sending; Figs.

of

and 6 show respectively in section -and side
for generat-
ing electro-magnetic waves. '

It has been customary to
ing at intervals certain trains of electro-
magnetic waves which vary in length or in-
tensity or character to represent the dots
and dashes of a Morse code and since all
operators are familiar with the signals it 1s
easy to read them. 1 avoid this and other
objections, as well as gain certain gsycho-
logical advantages by sending or modifying
the dots and dashes but the
spaces between dots and dashes, thus 1nvert-
ing the signals.
to use receiving instruments which respond
only to the signal, whereas in my method a

continuous stream of impulses is kept up at

the receiving station and this stream 1s in-

50
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tercepted or modified except upon receipt of-

the signals, which prevents any disturbance
by other stations unless the frequency is of
exactly the same tune. Other characteris-
tics of my method will appear hereafter.
In the sending arrangement as illustrated
in Fig. 1, a hig
namo 11 and a tuning inductance 12 are 1n-
certed in the sending conductor having the
antenna 13 and grounded at 14, This an-

L]

lication No. 396,817 filed Oc-
1907, of which this application

signal bj send-

It has also been customary

frequency. alternating dy-

|

'~ which 1s excited by
circuit a key 17, which is so arranged that

dynamo 33, which may be
| by throwing

this is not necessary.

‘preferably

. which case it is preferred not to ground 1it.

15 represents the field of the dynamo 11,

a source 16 having 1n
when it is depressed it opens the field ecir-
cuit and’ stops the emission of high {fre-
quency oscillations, which normally are sent
out in a continuous stream. That is, when
the key is in normal position electro-mag-
netic waves are being sent out, and when 1t
is depressed this stream of waves 18 1nter-

*

‘rupted, thus signaling not the dots and

dashes after the usual method, but the spaces
between. - . -

In Fig. 2 T have shown in-the circuit of
the antenna 13, the primary
former of which the secondary 19 is in cir-
cuit with an inductance 22 which has a key
93 arranged to short circuit it. Also'in this
circuit is the primary 24 of another trans-
former whose secondary 25 has in circult a
capacity 26, an 1nductance 27, a spark gap

99, which is preferably a compressed .-gas
‘gap; also an adjustable resistance 80, and a

source of continuous lcurrent 81. There 18
also a high frequency alternating current
alternately used
the switch 32 as will be evident.

In the circuits as arranged the couplings
of the transformers 18, 19, and 24, 20 re-
spectively, are preferably different, though
t will be observed
that waves are generated and emitted con-
tinuously but when the key 23 is depressed,
the frequency of the waves is altered, which

change will be detected at the receiving
station, o

The electrical constants of the circuits are
so arranged that the frequency
than 100,000 when it is desired to

he

will be less

gend over long distances; this because 1 have

discovered by experiment that the absorp-
tion over long distances is very much less
for frequencies of this value or Jess,
with higher frequencies. For example with

‘a frequency of 50,000, there 1s comparatively

little absorption up to a distance of 2,000
miles, in daylight, whereas with a frequency
of 200,000 thare is almost a total absorption.
In Fig. 3 I show a form of recelvin
apparatus. - The antenna 34 grounded at 3
contains the primary 39 of a transformer

whose secondary 36 is connected to a demag-
| ‘netizing coil 88. The
tenna may otherwise be of ‘the loop type, in | an adjustable capacity

circuit  also contains

18 of a trans-

39 and inductance 490,

60
65
70
75
85
90

93

than

100

106

110



) .
L2
L]
) -

15 energized 'by battery

By means of pulleys 42, 48, driven as by
motor 44 a soft iron wire 41 1s continuouslg
passed between the poles of magnet 38 an

also between the poles of magnet 45 which
46 and magnetizes

L]

- the Iron wire as it passes in the direction

r by coil 47 which is excited
10.

~The iron wire 41 thus
15 varit
- musical note,

20

- normal condition (¢

25

~at 38 wil
- -musical note in

~ riations in wire

- 80
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Ing apparatus. a continuous
. heard.

~ key 17 of Fi

toward coil 38. I provide a string vibrator
shown at:the top of the figure and actuated

by means of coils 48, 49, the coil 50’ is given

‘an undulating current which impresses on

the wire an undulating or alternating mag-
netism, preferably of
. having a succession of
variations. which if heard would produce a
passes between the poles of
magnet coil 51, after traversing the poles of
coll 88. In circuit with this coil 51 is g

telephone receiver 52, and it will thus. be

seen that without interference of the send-
] note would be

as. above described %in Kigs. 1 and 2) is in

osed in Fig. 1 and open
in- Fig. 2), the waves emitted and received
n the telephone, by annulling
the magnetism and orderly succession of va-
_ 41, thus wiping off the mu-
sical note and leaving: a silent space until

_ 1g, 2 1is
give a low intensity to
the musical note which is altered by chang-

ing to another frequency: by depressing the
-key 23. That is,

the portions of the wire not
having the magnetization representing a
musical note wiped off from

between the poles of magnet 51
this

turn by an inverted receiving, and the dots

45

- as a litiuid barretter or tellurium

50

- sical note, and by means of the primary

55

~recerver 62 is connected in circuit wi
-secondaries 60, 61
‘the resistance 58 and the capacity 57 are so
‘adjusted that a continuous sound would be
produced in the

- 60

65

a secondar

and dashes'come out as musical notes, |
In the modification of KFig. 4 the circuit

of the secondary 36, containing the capacity

89 and inductance 40, has a receiver 53 Suc

and includes also_coils 55 and 56 of a trans.

former, and ‘also a capacity 57 and adjust-

able resistance 58. 54 represents ‘a tuning
fork vibrator constantly producing a mu-
48
ry 49, the divided circuits 55, 53,
o6, anM' 57, 58, 56 are effected with the fre-
quency of this musical note. A telephone

_ the
of the transformer, and

_ the telephone 62, when in nor-
mal ‘;'c‘%ndi.ii;?lo&l-,, butb .W}:lfn waves of the
strength produced e proper sending
station are received, the two giﬂp(de circuits
become balanced, and thus cut

in the. telephone. :
:same purpose of reinverting the signals as

y battery 88 and

an audible frequency.

But when the sending key 17 or 23

eliminate or' partly suppress the .

g. 1 1s depressed or opened; or .
~In the case of the apparatus of
- closed, so:that one frequency of the waves

‘received at 38 will ot

1t, travel on
ol and keep up
. the musical note in the telephone. In
‘way the inverted sending is ‘corrected in

‘the armatures are
receiver,

~when the key 78 is

the emitted waves while

out the sound_

- 962,018

‘This accomplishes the

above described in Fig. 3. _ _
~ By the method here described, no dis-

| turbance is produced by a sending. station or
‘other receiving stations unless they are ex-

actly of the same tune to one-fifth of one

Eyer cent., as has been shown by experiment.
t

1s practically impossible to interfere with

‘a 'receiving station and very difficult to read

messages even 1f they were received since
the

celver, in which the signal is grodme_d by
direct interaction of the received and locally
produced currents, and with mechanical

group tuning; but the particular kind of re-

are sent in inverted form. It will be.
‘understood that the method may be used in
connection with applicant’s heterodyne re-
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ceiver and particular method of tuning, etc.,

are not material to the invention.

It is highly. desirable in operating this
method to have a particularly efficient gen-
erator, and in connection with the method
illustrated in Fig. 2 I have shown a special
form of generator (more fully described in
my co-pending application No. 393,235 of
September 16th, 1907), and means for oper-
ating with it, in Figs. 5.and 6. A revolving

slotted disk 63 with teeth 92 wound as shown

in dotted lines in Fig. 6, travels between the
armatures 64 and 65, which are supported
resiliently and indirectly by bearings 66 and
67 mounted on the shaft 68 carr ing the
disk 63 and held stationary in theg '

stop 84. The bearings
directly to the armatures by dash pots such

as 88-and 87 in Fig. 6, and arms 85, 86 with

similar devices 98. By this means the arma-

ture is supported flexibly and yet always

concentrically with the revolving shaft 68
of the disk. A field coil 6", is

the casing 90, and armature 65 is

capacity 70 to fixed coil 73. These coils are

grounded at 75 while the other terminals of
grounded through the

frame 90 of the machine as at 76. The lam-
inated -rings 83 complete the magnetic cir-
cuit. Coils 72 and 73 are set at right angles
to each other so that they exert no.mutual
inductive- effect. Aroun

rame by
are connected 1n-

provided, in
connected =~ -
through capacity 71 with a fixed. coil 2,
| while the armature 64 is connected through
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them is a mov-

able ¢oil 77 having an arm 82 which is capa-

ble of being swung angularly by the action
of the coil 80, excited by a battery 31. The
core 31 and lever arms 82 are thus operated

coils 72, 73, to the -other. Coil 77 is con-
nected to antenna 84 through a tuning in-
ductance 83, and to groun at 74, . Shift-
ing the key thus changes the frequency of
1 keeping their in-
tensity constant, - - o

The apparatus herein deseribed is not here

depressed and turns the -
~coil 77 from a position parallel to one of the
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claimed, but is claimed in the co-pending
¥arent ‘applieation - No. 896,817 above -re-
erred to. o | o
Having thus described my invention and
lustrated its use, what I herein claim as
new and desire to secure
is the following: . o
1. The method of signaling by maintain-
ing a continuous flow of impulses at a re-
cerving station, normally annulling their ei-
fect by received impulses sent from another
station, and signaling by modifying the sent

" impulses and thus interrupting said normal

annulment.

9. The method of s1
a continuous stream of impulses at a sen
a continuous stream
of impulses at a recelving station and nor-
mally annulling their effect by the agency
of the sent impulses, and signaling by modi-
fying the stream oi impulses at t

"9 The method of signaling by sending
and receiving a continuous stream of electric
impulses and normall annulling by their
| ow of impulses at a
receiving station, and sigr
the sent 1mpulses so as to allow the impulses
at the recelving station to operate an indi-
catin% instrument. S -

4. The method of signaling by maintain-
impulses at each of

ing a continuous flow of _ )
and modi-

two intercommunicating stations

- fying the character of impulses at one sta-

85
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" at the receiving station by-causing the n-

45

60

rupting them to

celving

by the waves as received.

tion by the energy of those-from the other,
and signaling by altering -the character of
the sent impulses to there
fication at the receiving station.
5. The inverted method of
which comprises transmitting electro-mag-
netic waves continuously exce
represent the dots
dashes of a code, and reinverting the signals

terruptions only to be sensible. .
6. In the art of signaling,
which comprises generating el ectro-magnetic
waves with practical )
ing 2 continuous sensible indication at a re-

ceived, and normally altering their character

7 In wireless telegraphy, the method

which consists in continuously generating

65
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acter to represent dots an
. ing at a receiving station |
o continuous flow of impulses normally

and emitting waves and changing their char-
| . dashes of an
alphabet, maintaining

neutralized by the waves received and caus-
ing the abnormal recelved waves represent-
ing the dots and dashes to interrupt the
neutralizing of said continuous local indica-
tion, to produce a signal.

8.

65 method which comprises sending continuous

by Letters Patent,

aling by 'producindg _

e sending |
- | normally sup}d)ressing their effects and sig-

y omit said modi- |

t for, inter- |
and .

continuity, maintain-

station independent of the waves re-

In the art of wireless signaling, the

signaling by altering |

signaling |

the méth(fd* "

ter of the

waves representing spaces and interrupting

them to represent dots and dashes.

9. In the art of wireless signaling, the
method which comprises maintaining at a
receiving station, a continuous sensible 1n-
dication and normally modifying its effect

70

by received waves except at intervals to

form signals.

10. In. wireless sighaling, the method

‘which comprises sending normally continu-

ous electric waves, maintaining normally ‘a

- continuous series of impulses for producing
station,

a sound indication at the receiving
adapted to be normally silenced by the re-
ceived waves, and changing’ the character of

3

80

said sent waves, thus allowing the Jocal -

sound to be heard. )
11, In signaling ' b
waves, the process whic
tinuous production at the receiving station
of impulses for producing a musical sound,
naling by modifying the suppressing means
to permit the sound to be roduced. -

~19. The inverted ,methdg of signaling by
sending and receiving a sustained flow of
electric impulses of definite character to rep-

electro - magnetic
comprises the con-

85

00 .

resent spaces, and signaling by altering their

| character to represent dots and dashes in a

‘code and re-inverting an
dots and dashes sensible at the receiving

and making only said

station.

3. The method of signaling by sending

2 sistained normal flow of impulses of defi-
nite character, maintaining & continuous
flow of local impulses at a recelving station,
and modifying them by the recelved 1im-
pulses and modifymg t
the sending station to produce a signal by
interrupting the norma modification of the
local impulses. o
14. The method of si%nalin by maintain-
ing ‘a continuous flow o
{wo intercommunicating stations, normally
modifying the character of the 1m ulses at
one station by the energy of those Irom the
other, and signaling by altering the
sent impulses to thereby change
said modification at the receiving station.

" 15. The method of signaling by maintain-
‘ing a continuous flow of impulses for pro-
at a receiving station,
them by electro-mag-

ducing sound waves
normally annullin
netic waves emitted from a sending station,
and signaling by altering the sent waves and
thus intérrupting the said annulment.

comprises producing a continuous stream of

impulses at a sending station, maintaining

a-.continuous stream of imFulses at a re-
ceiving station and normally suppressing

e normal flow at

16. The method of electric signaling which

100
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impulses at each of "
110

charac-
115
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their effect-by means of tae sent impulses,

and signaling by interrupting the stream’ of
sem,%z impulses. ' |
17

o method of electric signaling which
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comp_ri‘ses transmitting electromﬁgnetic.
waves normally continuously and modify-

ing their character to represent dots and

dashes of a code, and reinverting such siE'-
nals at the receiving station by causing the
normally continuous stream to be silenced,

~and causing the ‘modifications only to be

10

sensible.

~ 18. The inverted method of siﬁna]jng,ﬁ
- .

8 normallvy con-

which comprises sendi _
) aIld illteITllP -

tinuous stream of imp

~ Ing 1t to represent dots and dashes, main-

taining at the recelving station a continuous |

962,018
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stream of impulses, and normally silencin%
15

them by the sent impulses, whereby the loca
impulses produce an effect when the silenc-
ing influence is removed by ‘interrupting

‘the transmitted impulses.

In testimony whereof I have hereunto

signed my name in the presence of the two gp

subscribed witnesses. L
~ REGINALD A. FESSENDEN.
Witnesses:: S - |
~ Jessie E. Bennr,
J. W. Lee.
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