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This inv entlon relates to .4 system for
transmitting , «energy, and, more, particularly
to a: tmnsmlttmw system foxz rmultlple‘: sig-
nalling Ibv which 'is meant. signalling by
means “of a plurality. of mdependent mes-
sages simultaneously tr ansmitted.

The embodiment of the invention herein-
after described, by way of example, is in-
tended: for. multlplex telegraphy.

Tt has heretofore been proposed to employ
in telegraphy a series of high hequency car-
rier waves mtenuptad at the transmitter. at
a fmquencv stch as to give after detection
at. a receiver.an a.udlble note of a desired
pitch, thus enabling such. a note_to be pro-
duced  at the receiver : \VlﬂlOllt the employ-
ment there of a_heterodyne device or an
audio-frequency interrupter. The present
invention .provides-a transmitter: at which
high frequency.carrier waves are interr upted
at a readily-audible frequency and which is
furthermore so  arranged that during the
andio-frequency mterruptmns in a series of
waves radiated from  the. transmitter one
or more series of waves of a different fre-
quency or frequencies are radiated. . With
such an arrangement, a plurality of inde-
pendent messages may -be similtaneeusly
transmitted on series of waves, of different
frequencies, each of which is radiated during

intervals in the radiation. of..waves of the.
other frequency or frequencies, so that the.

occurrence of umlesued beats .or other. in-
terfer ence hetween waves of different fre-
quencies is avoided.

In order to achieve the. advantages, above
indicated, an important : featme of the inven-

tion resides in the provision in;a system for

transmlttm" energy of .a cireult and means

for supplying energy to. the circuit in “the.

form. of .a plurality of series of waves of
different frequencies occurring periodically
in rotational sequence.and each mtenupted
at.a readily- ~111d1b]e frequency. The circuit
above referred to is preferably made reso-

nant to. energy of -the different flequenmes,

supplied to 1t. and to this end the tuning
of the circnit may be ehanged in romtlonnl
sequence synchronpusly with the- delivery to

the circuit by the supplying means of series

of waves -of: said different hcquenues
Mmeover ‘the circuit may have the form ol

an_open or otherwise constructed, aerial eir-
cuit, and the means.for supplying energy

to. the urpuzt 18,80 constructcd as to. cause
waves of ‘the different fxequency or fre-
quenues to occur during the audio-frequency
interruptions in the series, of waves of each
of said frequencies. In order to,enable a
plurality of mess ages-to be mmultaneouqu
transmitted. by the use of -the: imvention,

meflns is also’ provided for. independently

modifying each of the series of waves of said
different frequencies in', dccor(hnce Wlth a
message.

A further, impor tant fe«mue of the inven-
tion resides in the provision of a resonant
cireuit which may serve as a radiating. aerjal
circuit, in combination with means Jor pe-
riodically changing the. tuning of the circuit
and. key- umtm]led means fm supplying, to
the _circuit . energy of :the -frequencies . (o
which- it is per jodically tuned. A convenient
means. for periodically changing the tuning

‘of" the uaonant cirewit 110111 one. {6, -an-

other of ‘a plurality of different, predeter-
mined frequencies includes a suitable com-
mutator.. Such.a commutatoy’ is emplmod
in the. unbodlment of the mventlon herein-
after described.. The!, energy supplying
means is also provided with a similar cony-
mutator, and manually- ()pemble kevs are re-

Spe(,tl\'ely connected in series with the alter-’

natively. operative sectmn% of ‘the last- men-
tioned commutator.
The energy supplying means prowded i

70

aceordance, with. the pxmuples of the inven:

tion. includes ‘means for causing alternating
currents of different frequencies to be, pro-
duced froin a source of energy, and means

for. controlling, the generation. of the <1ltel— :

nating curr onts comprising elements oper-
able’ Iespectlvelv when currents of the dif--
ferent frequencies are produced, together
with separate; manunalli-controlled Levs re:
spectively connected with the e]ement‘s and
operable to modify mdependmtlv energy of
the different flequencuﬁ in accordance with
a’ plurality of different messages equal in
number to the number of the dxiferent fre-
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quencies. Preferably, and in the illustrated
embodiment of the invention, the means for

ausing the alternating carr ent generator to
pr oduce current of different fr equencies com-
prises an oscillatory circuit the tuning of
which ‘determines the frequency of the en-
ergy produced by the generator.

Still other objects and features of the in-
vention will appear as the description pro-
ceeds and will be pointed out in the ap-
pended claims.

The single figure of the dld\\ln“’ is a dia-
Glammatlc represenm‘mon of a mdlo trans-
mlttmtr system embodying the invention.

In the tr ansmission system illustrated in
the drawing, an open, aerial circuit 100 in-
cluding an “antenna 101 has in series there-
with an inductance coil 102, through which
the antenna ‘is grounded as at 103. The coil

102 forms the secondary of an osullatlon

transformer 105" including a primary in-
ductance coil 106, which 1s’in a closed, os-
cillatory circuit 110 including a sptulx gap
device: 1117 and ‘& -variable condenser 112.

3 The closed’ cirenit, 110 is arranged-to bl,

energized by any suitable source of direct
current as, for instance, a direct current gen-
erator 115, one pole of which is connected
through a choke coil 116 to one side of the
variable condenser 112.

For selectively varying the frequency of
the ‘oscillations emitted by the open aerial
circuit 100 by simultaneously ‘and corre-
spondingly varying the inductance 102 of

* the open aerial cirenit 100 and the: indue-

tance 106 of the closed circuit 110, means
are provided, including a primary commuta-
tor- 125, a secondaly c01n1nut'1t0r 126 - and
an auxiliary commutator 127. These com-
mutators include respectively three co-axial
conducting sleeves, 130, 181 and 132 -which
surround and are 1101d1y secured to but in-
sulated from a shaft 185 arranged to be
rotated in‘ fixed bearings 136 at a prede-

' termined rate of, for instance, 1,000 revolu-

tions per second by any smtqble means’ as,
for instance, an electric motor 138. ' The
motor 138 rotates a compar atively large gear
139-about a fixed axis, this gear 139 bunn‘

“arranged to engage a 1el‘1t1vel§ small gear

140, which is ugldh secured to one “end
of the shaft 185. Surrounding each sleeve
130, 131 and 1382 and co-axial therewith is

‘a cenec; of fixed, spaced, conducting seg-

58

ments 141, 142 and 148, which are arr an"ed
to be consecutlvely cn(rarrcd by corrwpnnd-

- ing conducting arms 145 rigidly secured to

(Uth

(15

the cor1espondmg sleeves ‘130, 131 and 132.
The segmental conductors,lxil, 142 and 143
of the three commutators 125,:126 and 127,
and the corresponding arms 145 are so ar-
ranged that the three arms 145 are moved
simultaneounsly into and out of engagenient
with the cmrcsponduw segmental condue-
tors 141, 142 and 143, that is, the arms 145

1,877,121

are moved stmultaneously out of engage-
ment with the segmental conductors 141, for
instance, and are “then simultaneously moved
into engagement with the succeeding set of
setrlm,ntal conductors 142. The three seg-
mcntal conductors 141, 142 and 143 of the
primary commutator 125 are electrically
connected respectively by conductors. 146,
147 and 148 to three taps 149, 150 and 1.»1
which are adjustably conmeeted to the pri-
mary coil 106, The three segmental con-
ductors 141, 142 and 143 of the sec ondary

-commutator 126 are connected respectively

by three conductors 155, 156 and 157 to thres

taps 158, 159 and 160 which are adjustably
(onnectcd to the secondary coil 102. The
primary commutator 125 is provided with a
fixed brush 165, which' is connected by a
conductor 166 to the side of the variable con-
denser 112 away {rom. the spark gap 11L
The sucon(!.ny commutator 126 iz provided
with' a fixed brush 167, which is arranged
to engage the corresponding sleeve 131 ind
which is connected by aconductor 168 to the
open, aerial circuit 100 at a point 169 be-
tween the secondary coil 102 and the ground
103. - The three scgmental conductors 141,
142 and 143 of the auxiliary commutator
127 are arranged to be connected selective-
Iy to the conductor 166 between the variable
condenser 112 -and the brush 165 through
three conductors 171, 172 and 178, three
normally open keys 174, 175 and 176 respec-
tively and a choke coil 177. The auxiliary
commiitator 127 is provided with a fixed
brush 180, which is connected by a condue-
tor 181 to the terminal of the generator 115
remote from the choke coil 116.

In the operation of the transmission sys-
tem illustrated herein the primary and sec-
ondary coils 106 and 102 are so divided hy
the corresponding taps 149, 150 and 151,
and 158, 159-and 160, that as the arms 145 of
the ‘commutators’ 1%, 126 and 127 are ro-
tated, the open, aerial cireuit 102 and the
closed, oscillatory cirenit 110 are varied
suuvssu'e]y and ‘in_rotational sequence in
such ‘a manner that the two circuits are con-
stantly in proper tune and so that the closed
circuit 110 including the spark gap device
111, the variable condenser 112 and more or
less of the primary coil 106 is canused to os-
ciflate successively at  different, predeter-
ntined frequencies. for mst(muv 1.000,000,
800,000 and 900.000 per second, each fﬂ]l(‘
that the shaft 135 is rotated ﬂnough a sin-
gle revolution.” The arrangement s such
that whern all thiree keys 174, 175 and 176
are opern, the circuit thmufrh the generator
115 is open, and (O‘l*"(]l’l(_‘ll”\' no’ nqml]ahonv
are produced in the ¢losed arvenit 110 or 1
diated from the open. serial circuit 100, bui
whon{ any one of the keys 174, 175 or 176 is

closed. oscillations having a corresponding
fx equence, for instance, of 1,000.000 per sec-
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‘ond, are set up inthe closed circuit 110 in-

cluding. the primary commutator 125, the
coil 106; the spark gap device 111, and the
variable condenser 112, For instance, when
the key 174 is closed, the circuit through the
generator 115 is closed each time that the
corresponding arm 145 passes over the cor-
responding segmental : contact 141 of the
auxiliary commutator 127, and at the same

v time the circuit ‘is ¢losed through the cor-

responding portion of the primary coil 106,
the spark gap deviee 111, variable condenser
112, brush- 163, sleeve 130, arm 145, seg-
mental contact 141 of ‘the primary commu-
tator 125, conductor 146 and tap 149. Also
at the same time the corresponding portion
of the open, aerial circuit is short-circuited
through the corresponding tap 158, segment
141, arm 145, sleeve 131, brush 167 of the
secondary commutator 126, and the condue-
tor 168, to maintain the open, aerial circuit
in syntony with the closed, oscillatory cir-
cuit 110 asmodified by the primary commu-
tator 125; Kael' frequency must be  re-
ceived ‘by ‘a separdte station tuned to that
particular high frequency. The rate of ro-
tation of the comthutator shaft 135 will
mitke this ¢ome in andible groups.

Although only one of the many forms in
which this invention may be embodied has
been shown herein: and the corrésponding
method of operation described, it is to beé un-
derstood that this invention'is not limited to
the specific system or to the specific method
of operation described, but may be applied
in various systems and with various meth-
ods of operation without departing from the
spirit of the invention or the scope of ‘the
appended claims. ‘ ‘

Having - described ‘my ‘invention, what I
claim is: ,

1. In a system for transmitting energy,
the combination’ with an alternating c¢urrent
generator including a closed, oscillatory cir-
cuit for determining the frequency of the
energy produced by the generator and means
for energizing the closed, oscillatory circuit,
of means for changing the tuning of said cir-
cuit in retational sequence to different fre-
quencies, and devices located outside of said
oscillatory circuit and operable manually to
modify the enérgization of said circuit in
accordance with a plurality of different mes-
sages équal in number to the number of said
different. frequencies. B

2. Tn a system for transmitting energy.
the combination with an alternating current
generator including a closed, oscillatory eir-
cuit for determining the frequency of the
energy produced by the generator and means
for energizing the closed, oscillatory cir-
cuit. of means for changing the tuning of
said circuit in rotational sequence to differ-
ent frequencies, and means for controlling
the ‘eriergization of the oscillatory circuif

comprising ‘commutating = instrumentalities
located outside of said oscillatory circuit
and operable respectively when the closed,
oscillatory ecircuit is tuned to different re-
spective frequencies, separate connections
betwesn said instrumentalities and said- os-
cillatory circuit, and separate, manually-
controlled keys interposed in the connections

“between said instrumentalities and the oseil-

o

Latory circuit for modifying energy of said.

different frequencies in accordance with a
plurality of different messages, corvespond-
ing in number with the number of said dif-
ferent frequencies:

3. In"a system for transmitting energy,

the combination with an alternating current
generator including a closed, oscillatory cir-
cuit for determining the frequency of the
energy produced by the generator, a spark
gap in caid circnit and means for energiz-
ing the closed, oscillatory circuit, of means
for changing the tuning.of said circuit in
rotational sequence to different frequencies,
and raeans separate from the tuning-chang-
ing means for confrolling the energization
of “the oscillatory circuit, said controlling
rhedns comprising cofmutator gections op-
erable vespectively when the closed; oscilla-

tory cireut is tuned to different frequencies, -

separate connections between said sections
and said oscillatory  cireuit, -and separate
manually controlled keys respectively inter-
posed in the connecticns between - said in-
strumentalities and the oscillatory eircuit
for moditying energy of said different fre-
quencies in accordance with a plurality of
different messages.

4. In » system for transmitting energy,

the combination with an aerial circuit, of:

means for making the aerial circuit resonant
to a plurality of different frequencies, an

‘alternating current - generator including a

closed, oscillatory cirenit for determining
the frequency of the energy produced by the
generator -and means for energizing the
cloged, oscillatory cirenit, of means for
changing the tuning of sald ecirenit from
one to another of said different frequencies,

and means separate from the tuning-chang-

ing means for controlling the energization
of the oscillatory cirenit, said last-mentioned
means comprising instrumentalities operable
respectively when the closed, oscillatory cir-
cuit is tuned to -different respective fre-

quencies, connections between said instru-

mentalities and said oscillatory eiveuit and
separate manually-controlled  Jeys -intei-
posed inthe connections between said instru-
ntentalities -and the oscillatory cirveuit for
modifying energy of -sald: different {re-
guencies in’ accordance with a plurality of
different messages.

5. In a ‘system for transmitting energy,
the combination with an open, aerial cireuit
of means for making the -aerial circuit
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resonant  to a plurality of different fre-
quencies, an alternating current generator
including a closed, oscillatory circuit for de-
termining the frequency of the energy pro-
duced by the generator, a spark gap in said
circuit and means for energizing the closed,
oscillatory circuit, of means for changing
the tuning. of said cireuit in rotational
sequence to different frequencies, and means
for controlling the energization of the
oscillatory circuit comprising a commutator
having sections operable respectively when
the closed, oscillatory circuit 1s tuned to said
different frequencies, separate connections
between said sections and said oscillatory
circuit, and separate manually-controlled
keys interposed in the connections between
said instrumentalities and the oscillatory
circuit for modifying energy of said dif-
ferent frequencies in accordance with a plu-
ality of different messages respectively.

6. In a system for transmitting energy,

the combination with an aerial circuit, of
means for making the circuit resonant to a
plurality of different frequencies, means for
supplying energy to said circuit comprising
an alternating current generator including a
closed, oscillatory circuit for determining the
frequency of the energy produced by the
generator, means for successively tuning
said closed, oscillatory circuit in rotational
sequence to the respective frequencies to
which the aerial ecircuit is resonant, and
separate means for modifying energy of the
respective frequencies in. accordance with
messages to be transmitted, and last-men-
tioned means including a commutator op-
erated in synchronism with the means for
tuning the oscillatory circuit to the different
frequencies.

7. In a system for transmitting energy,
the combination with an aerial circuit, of
means for making the circuit resonant to a
plurality of different, predetermined fre-
quencies, means for supplying energy to
said circuit comprising an alternating cur-
rent generator including a closed, oscilla-
tory circnit for determining the frequency
of the energy produced by the generator, a
commutator for successively changing the
tuning of said closed, oscillatory circuit in
rotational sequence from one to-another of
caid frequencies, a source of direct current,
a commutator for controlling the source of
direct current in synchronism with changes
in the tuning of said closed, oscillatory cir-
cuit, said last-mentioned commutator includ-
ing alternatively-operative sections, and
separate manually-operable keys correspond-
ing in number with the alternatively-opera-
tive sections of the last-mentioned commu-
tator for independently modifying energy
of said different frequencies in accordance
with different messages.

8. In a system for transmitting energy,

1,877,121

an open, aerial circuit, means for making
such circuit resonant to energy of a plural-
ity of different frequencies, means for sup-
plying energy to the open, aerial circuit
comprising an alternating current generator
mcluding a closed, oscillatory circuit for de-
termining the frequency of the energy pro-
duced by the generator, means for changing
the tuning of said oscillatory cireuit, sepa-
rate connections for causing the oscillatory
circuit to be energized at said different fre-
quencies respectively, said connections in-
cluding a commutator located outside of the
oscillatory circuit and operating in syn-
chronism with the tuning-changing means,
and an independent control device in each
of said connections for independently modi-
fying energy of said different frequencies in
accordance with different messages.

9. In a system for transmitting energy, an
aerial circuit, means for making the aerial
circuit resonant to energy of a plurality of

different frequencies, means for supplying

energy to the aerial circuit comprising an
alternating current generator Including a
closed, oscillatory circuit for determining

the frequency of the energy produced by the

generator, means including a commutator
for changing the tuning of said closed, oscil-
latory cireuit in rotational sequence so as to
cause the generator to produce in rotational
sequence energy of the frequencies to which
the aerial circuit is resonant, and means for
controlling the energization of said closed,
oscillatory circuit comprising a commutator
having sections corresponding with those of
the first-mentioned commutator, separate
connections between each of the sections of
the last-mentioned commutator and said
closed, oscillatory circuit, and a key inter-
posed in each of said connections for inde-
pedently modifying energy of said different
frequencies in accordance with different
messages,

10. In a system for transmitting energy,
an aerial circuit, means for making the
aerial circuit successively resonant to a pla-
rality of different predetermined frequen-
cies in rotational sequence, said means com-
prising a commutator and connections be-
tween the sections of the commutator and
different points of the aerial circuit, means
for supplying energy to the aerial circuit
comprising an alternating current generator
ineluding a closed, oscillatory cirenit for de-
termining the frequency of the energy pro-
duced by the generator, means including a
commutator analogous to the first-mentioned
commutator for changing the tuning of the
closed, oscillatory circuit in rotational se-
quence and in synchronism with changes in
the tuning of the aerial circuit so as to
cause energy to be supplied to the aerial eir-
cuit at different times at the different fre-
quencies to which the aerial circuit is tuned,
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- and means for controlling the energization
of the closed, oscillatory circuit comprising
a commutator analogous to the first-men-
tioned commutator and operable in synchro-
5 nism therewith, separate connections be-
tween the sections of the last-mentioned
" commutator and the closed, oscillatory cir-

5
cuit and separate manually-operable keys in-
terposed in said connections respectively for
independently modifying the different fre-

quencies produced in the system in accord-
ance with a plurality of different messages.

JOHN HAYS HAMMOND, Jz.

10




