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To all whom it may concern:

Be it known that I, CLARENCE E. FREEMAN,

a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Appa-

- ratus for Utilizing Electrical Oscillations for
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Signaling Purposes, of which the following
isa spec1ﬁcat10n

This invention relates to apparatus for util-
izing electrical oscillations for signaling pur-
poses.

The object of the invention is to provide a
construction and arrangement of apparatus
which issimple and efficient, whereby signal-
ing, telephoning, or telegraphing may be ef-
fected between distant ~points or stations
through the medium of electrical oscillations
or other similar form of radiating energy.

A further object of theinvention is to pro-
vide means whereby the energy is produced
and radiated in the most efficient manner for

signaling, telephoning, or telegraphing pur-
poses.

A further obJect is to provide means where-
by the transmitting conductor or radiator may
be rapidly ch‘trged toa high and more uniform
degree than hasbeen accomplished heretofore.

Other objects of the invention will appear
more fully hereinafter.

The invention consists, substantially, in the
construction, ‘arrangement, and operation,
all as will be more fully hereinafter setforth,
as shown in the accompanying drawings, and
finally pointed out in the appended claims.

Referring to the accompanymo dra.wmgs

" and to the various views and reterence— signs
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" ing-conductor.
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50

appearing thereon, Figure 1 is a view, some-
what diagrammatical, illustrating an arrange-
ment embodying the principles of my inven-
tion, the apparatus at the transmitting-sta-
tion being diagrammatically illustrated in
charging relation with respect to the radiat-

illustrating the arrangement of apparatus at
the transmitting-station in charging relation
with respect to the condensers. Fig. 3is a

view in plan, somewhat diagrammatic, of &n’

illustrative form of apparatus employed for
effecting the circuit changes necessary for
placing the transmitfing apparatus in charg-

Fig. 2isadiagrammatic view’

“{No model.)

ing relation alternately with a generabor or
other source -of current-supply and with the
radiating-conductor. Figs. 4 and 5 are op-
posite face or side views of a portion of the
apparatus shown in Fig. 3. Fig. 6 is a dia-
gram employed in descnbmg the operation
of the apparatus.

In Patent No. 586,193, issued July 13, 1897,

‘to Marconi, isshown,described,and claimed an

apparatus for transmitting electrical signals.
The present invention relates to an apparatus
of this general nature and purpose, but in-
volves certain radical changes and variations
therefrom and in the operation thereof. For
instance, in the Marconi patent referred to the
transmitting-conductor is charged from the
secondary of an induction-coil. The use of an
induetion-coil for this purpose I have found to
be objectionable and insufficient to produce the
best results for several reasons, one of which is
that in apparatus of this class the best results
are obtained when the transmitting-conductor
is.charged instartly to uniform potential af-
ter each discharge thereof, and this is not sat-
isfactorily and continuously attainable in the
use of an induction-coil, because upon com-
pleting the circuit of the primary of the in-
duction-coil the current builds up gradually,
the rate of change of which, combined with
the permeability of the core, determines the
difference of potential in the spark-producing
apparatus, which in turn determines the po-
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tential to which the transmitting-conductor is

raised, and consequently the amplitude of the

‘electrical oscillations produced. In general

the rate of change of current in the primary
of the induction-coil on ‘‘make,” due to the
resistance and self-induction of such circuit, is
insufficient to produce the necessary or requi-
site difference of potential which produces the
spark by which the radiating-conductor is dis-

‘charged, and hence so. long as the primary

circuit of the induction-coil remains closed no
electrical oscillations suitable for signaling
purposes are generated. Moreover, the am-
plitude of the electrical oscillations produced
by the radiating-conductor on the ‘‘break” of
the primary and whi¢h determines the electro-
motive force generatedin the receiving appa-
ratus is itself determtined by the difference of
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potential to which' the radiating-conductor is
raised.  This difference of potential wherean
induction-coil is used is dependent upon the
length of time the primary remains closed and
the efliciency of electrical contact, which are
variable features in every induction-coil, and
consequently theintroduction of such variable
features seriously impairs the efficiency of the
apparatus for the purposes intended. An-
other teature which also aids in determining
the potential to which the transmitting-con-
ductor is raised is the condition existing in or
adjacent to the spark-producing apparatus—
that is, the condition of the separated balls
or terminals between which the spark passes

on discharge of the transmitting-conductor.”

It has been found that after a short time of
use the surfaces of the balls employed as ter-
minals between which the spark is produced
becomes roughened, and consequently a tend-
ency is developed of producing a spark dis-
charge between such terminals or balls and
through the interposed dielectric at a much
smaller difference of potential than that ob-
tained initially or with brightened or polished
surfaces. This condition at the spark-pro-
ducing apparatus results in variations in the
potential to which the transmitting-conductor
is raised when charged, and hence results in
variations in the amplitude of the wave pro-
duced.

Referring to the diagram in Fig. 6, line
designates the receiving-conductor, and 4 the
line of direction of propagation of the energy-
wave. Utilizing these lines as ordinate and
abscissu lines, respectively, the wave-curve is
indicated by reference-sign ¢, ¢ designating
the maximum ordinate of such curve and the
distance between the points £ ¢ designating
the maximum amplitude of the energy-wave,
the distance between the point ¢ and the point
 corresponding to the time of a half period.
Since the electromotive force generated in the
receiving - conductor is dependent upon the
rate at which it cuts or is cut by the lines of
force or magnetic field produced by the elec-
trical oscillations and a portion of which feld
is represented by the curve ¢ of the diagram

of Fig. 6, it will be observed that said electro--

motive force is dependent upon two things—
one is the distance between the points £and g,
or rather the amplitude of the energy-wave,
another is the distance between points ¢ and
£ or the time of a one-half period, since these
factors determine the rate at which the receiv-
ing-conductor is being cut. The periodicity
s, as is well known, a constant depending en-
tirely upon the resistance, self - induction,
and capacity of the transmitting-conductor.
Therefore to obtain the best results in the re-
celving apparatus it 1s desirable that the am-
plitude of the energy-wave be as great as pos-
sible, for it will be seen by reference to Fig.
6 that the distance # ¢ indicates the extent of
cutting of the receiving-conductor by the en-
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ergy-wave, the line 7/ representing the slope
of the wave front relative to the direction of
its propagation. It is of course understood
that the ordinates of the curve ¢ represent
only the magnitude of the electromagnetic dis-
turbanceand not the direction of such disturb-
ance. Moreover,it willbeseen that the greater
the amplitude of the wave—that is, the higher
point % isabove the line of propagation b and
the lower point £ is below said line of propa-
gation—the steeper will be the line 4 £ at a
given periodicity, and hence the greater will
be the electromotive force induced in the re-
ceiving-conductor. Consequently the greater
the amplitude of the energy-wave the better

"the results attained in the receiving instru-

ment, and the more uniform the initial am-
plitude of succeeding wave-trains the greater

the degree of constancy attained in the receiv-.

ing apparatus. Theamplitude of the energy-
wave, as is well known, is dependent for any
given constants of the transmitting apparatus
upon the potential to which the radiating-con-
ductor is raised, and if said conductor is raised
to uniform degree of potential after each dis-
charge it will be apparent that the amplitude
of succeeding energy-waves will be uniforw.
Again, in the use of apparatus of this nature
when the potential of the transmitting or ra-
diating conductor is raised comparatively
slowly, as is the case when. an induction-coil
is used for charging purposes, no energy-
waves are generated or produced during the
charging operation, or if such waves are pro-
duced during the charging operation they are

'so weak as to be inappreciable in the effects
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thereof upon the distant receiving - station, -

whereas if the potential of the transmitting
conductor or radiator is raised quickly and
sharply in reciprocal relation to the decrease
of the potential of such conductor or radiator
when discharged during the sparking then
energy-waves are produced during the charg-
ing of the radiating-conductor of similar char-
acter and of substantially equal amplitude
with respect to those generated during the
discharge thereof. In other words, if the
aerial conductor is charged from a constant
electrical head or pressure and is discharged
to earth then the charging rate must be equal
to the discharging rate, and the building up
of the charge in the conductor must be in in-
verse ratio to the decrease of charge during
discharge. It will also be seen that upon the
amplitude of the energy-wave also depends
to a large extent the distance apart the trans-
mitting and receiving stations may be sepa-
rated, and consequently the greater the am-
plitude of the energy - wave, as well as the
‘‘steepness,” so to speak. of the wave frant
the longer the distance through which sig-
naling may be effected. :

It is the special purpose of my invention to
produce in a system such as is above set forth
an arrangement wherein the discharge of the
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radiating - conductor is maintained through
constant difference of potential, or, in other
words, an arrangement in which each dis-
charge or spark is produced or accompanied
by the same difference of potential at the
spark-terminals, and also wherein the use of
an induction-coil is dispensed with, and the
transmitting-conductor is uniformly charged
and discharged. To accomplish these desir-
able objects, I employ a battery of condensers
and arrange such condensers to be connected
up in serics with each other and the spark-
producing terminals at the moment of charge
of the radiating-conductor and of discharge
between such terminals, and I arrange the bat-
tery of condensers to be connected up in par-
allel with each other and in circuit with a suit-
able generator or other source of electric en-
ergy by which the condensers may be charged.
The circuit changes by which the condensers
may be connected up alternately in series or
in parallel relation with respect to each other
and alternately connected to the spark-termi-
nals and to the generator may be effected in
any suitable manner. )

Referring to the accompanying drawings,
reference-sign A designates the transmitting
or radiating conductor; B, one of the spark-
terminals, connected to such conductor; C,
the other spark-terminal, suitably connected
to earth or other capacity D.

H indicates a generator or other source of
current -supply; J J' J* J°, the condensers.
As shown in Fig. 1, the condensers are in se-
ries with éach other and with the terminals
B C, the circuit of generator H being broken.
In Fig. 2 the condensers are shown in paral-
lel relation with respect to each other and in-

-cluded in the circuit of generator H, the cir-

euit connection of the condensers with the ter-
minals B C being broken.

From the foregoing arrangement it will be

seen that by placing the condensers in series

‘with each othet and with the terminal points

B C the potential to which the transmitting
or radiating conductor is raised or charged is
constant and also the difference of potential
through which the spark occurs or which pro-
duces the spark between termipals B C is
wholly independent of the condition in the
space between the terminals B C and of the
terminals themselves and is constant, being
the sum of the difference of potentials of the
various elements of the condenser-battery,
and hence to produce each discharge the trans-
mitting or radiating conductor is raised to the
same degree of potential, thereby producing
uniformity in amplitude of the energy-wave.
Moreover, when the connection is made which
places the condensers in series with each other
and with the terminals B C the transmitting
or radiating conductor is charged or the po-
tential thereof raised to the .maximum and
uniform degree quickly and sharply, thus
utilizing the charging of such conductor in
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the generation or production of the energy-
waves as well as the discharge of such con-
ductor inthe generation or production-of such
waves.

E designates the receiving-conductor; T, the
local circuit of the receiving-station, in which
are included suitable choking-coils K L, a sig-
naling, telegraphing, or telephoning instru-
ment M, and a battery N. The receiving-con-
ductor E is suitably connected to ground or
other convenient capacity, as at O, such cir-
cuit also being included within a portion of
the local-battery circuit, and a resistance de-
vice is interposed .in this portion of the cir-
cuit and .comprises suitable insulated elec-

trodes P , which may be adjusted toward

and from each other in any convenient man-
ner—as, for instance, by mounting said elec-
trodes in arms R S capable of being adjusted

‘toward or from each other, as by means of a
‘right and left screw-rod A'.

Of course the
particular construction and arrangement of
this apparatusisimmaterial and may be varied
within wide limits without departure from the

spirit and scope of the invention, and the spe-

cific details and arrangements thereof do not

form-any part of the present invention, ex-
cept in the cosperative relation thereof with

respect to the elements of the entire system
as above explained. Interposed between the
electrodes P and Q, I place a suitable fluid or
liquid, which operates to complete the circuit
between such electrodes. The interposition
of the liguid or fluid between the electrodes
P QQ serves to form a normal closure device
for the local-battery circuit; but the electrical
potential generated in the receiving apparatus
by the arriving energy-waves, as above. ex-
plained, in passing to thé earth or capacity con-
nection at O operates to interpose a resistance
between these electrodes sufficient to practi-
cally open the local-battery circuit, and the
opening and closing of this local-battery cir-
cuit produces asignal. In the construction of
resistance device employedin the Marconi pat-
ent above referred to, wherein the local-bat-
tery circuit is normally open and is closed by
theelectrical potential generated in the receiv- .
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ing-conductor, it has been found tonecessitate

the use of means for mechanically opening the
local-battery circuit when the generation of
electrical potential in the receiving-conductor
ceases. This means 1is disclosed in said pat-
ent in the form of a tapper mechanically ac-
tuated and arranged to disturb the relative
positions of the particles of filings employed.
The use of mechanical means for restoring
the parts to normal condition is objectionable,
and in the systém embodying the principles
of my invention, as above explained, the
breaking of the loeal-battery circuit Ly the
passage of the electrical potential or energy
generated in the receiving-conductor is auto-

‘matically interrupted and the local-battery

circuit again closed automatically when the .
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generation of clectrical potential in the re-
ceiving-conductor ceases, and this resstab-
lishment of the local-battery circuit is ef-
fected instantly the generation ceases. Thus
I'avoid the use of a mechanical or mechan-
ically-actuated tapper or other device for re-
storing the apparatus at the receiving-station
to normal condition.

In a signaling system such as above set
forth it is desirable to provide means where-
by the receiving instrument or signal device
in the operation thereof bears a definite rela-
tion to the rate of ischarge of the transmit-
ting or radiating conductor. In other words,
the rate at which the sparks are produced be-
tween the terminals B and C showld bear a
definite relation to the responsive action and
operation of the receiving instrumert M, or,
to state the idea in another way, it is desir-
able that the receiving instrument be attuned
to a definite relation with respect to the rate of
dischargeof the transmitting or radiating con-
ductor orrather to the rate of spark discharge..
When this condition obtains, it will be evi-
dent that the receiving signal device will be
influenced only when a certain and predeter-
mined rate of spark discharge occurs. In
this manner the receiving signal device will
record or give response only to certain groups
or trains of energy-waves and will not re-
spond to other groups or trains of energy-
waves. Therefore by suitably and properly
controlling the rate of spark discharge at the
transmitting-station, so as to tune such dis-
charge to a certain pitch, so to speak, and ar-
ranging the receiving signal device to be act-
ed upon or to be responsive to that same pitch
a pseudo syntonism is produced which ren-
ders the receiving part of the apparatus se-
lective as to the character and quality of en-
ergy-waves to which it is responsive. This
result may be attained in different ways—as,
for instance, through the proper actuation of
a commutator or other circuit-changing de-
vice through which the number of makes and
breaks per second of the series cireuit of the
condenser-battery may be controlled or de-
termined.

1t is desirable that the surgings or elec-
trical oscillations in the sparking circuit—
that is, the circuit formed by the series ar-
rangement of the condensers, the induction-
coils B’ (', and the spark - gap—be at a very
high rate in order to attain the best results.
By reason of the large resistance and selt-
induction necessarily present and associated
with the construction of induction-coils the
surgings or oscillations in the sparking cir-
cuit thereof, which includes the secondary of
the induction - coil and the spark - gap, are
relatively low or at a comparatively low rate.
This objection is overcome in the arrange-
ment above set forth and in my invention,
wherein the surgings or oscillations in the
series or sparking circuit of the condensers
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are maintained at a high degree. Moreover,
in the construction above set forth this surg-
ing can be varied and controlled by control-
ling or varying the self-induction of such
circuit in any suitable manner—as, for in-
stance, by introducing relatively adjustable
coils in such circuit. In such arrangement
simple coils of wire (indicated at B’ C') are
placed in series with each other in the spark-
discharge circuit of the condensers and are
arranged in planes angular with respect to
each other, but adjustable as to such angu-
larity. By relatively adjusting the angu-
larity of the planes of these coils the “‘tuning,”
so to speak, of the spark discharge across
the dielectric between the terminals B and O
may be regulated and the surgings or oscilla-
tions in said spark - discharge circuit con-
trolled. One object of this arrangement is
to bring these surgings or electrical oscilla-
tions in the spark-circuit into rhythmic rela-
tion with respect to the surgings in the radi-
ating-conductor circuit, thereby augmenting
the effect of the energy-waves radiated from
such conductor. Another object of this ar-
rangement is to obtain surgings or electrical

oscillations in the spark-discharge circuit of

the condensers of such periodicity and ampli-
tude as will give results comparable with or
equal to those of the radiating-conductor.
In a system such as above described it is
evident that. by arranging a number of re-
ceiving signal devices M in the local-battery
eircuit at a receiving-station, each attuned to
a different pitch—that is, each of which is
constructed to be responsive to a particular
number of wave-trains per second of time—
the same receiving-station and apparatus may
be utilized to receive simultaneously signals
or messages from different transmitting or
radiating stations, it being understood that
each receiving signal device or instrument
responds to energy-waves sent out or radi-
ated from the particular transmitting or send-
ing station at. which the periodicity of the
spark discharge corresponds to the tuning of
that particular receiving signal instrument or
device. I have above indicated that my sys-
tem of utilization of electrical oscillations or
energy-waves in signaling telegraphing dif-
fers from the Marconi system, asdisclosed in
the patent referred to, with reference to the
receiving part of the system in that the sig-
nal or message receiving instrument is placed
in a local-battery circuit which is normally
closed and which is interrupted by the passage
of the electrical potential generated in the re-
ceiving-conductor, whereas in the Marconi
system the veceiving signal instrument is ar-
ranged in a local-battery circuit which is nor-
mally open and which circuit is closed by the
passage of the electrical potential generated or
produced in the receiving-conductor. I have
also indicated that in my system the local-bat-
tery circuit at the receiving-station is main-
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tained normally closed by means of a fluid or
liquid interposed between suitable electrodes
arranged in said local-battery circuit. Many
specilically different liquids or fluids may be
employced for this purpose. 1 have found
that glycerin is well adapted for this purpose,
although many other liquids or fluids in lig-
uid viseous or semiviscous form may be em-
ployed, and by suitably adjusting the elec-
trodes with respect to each other a desirable
range of regulation of the tension through
the intervening liquid or fluid may be secured.
A convenient arrangement for maintaining
the liquid or fluid between the electrodes, but
to which the invention is not limited or re-
stricted, is shown, wherein the electrodes are
arranged within a box or casing I, adapted
to receive or to be filled with the liquid or
fluid employed. c

I have set forth in the foregoing descrip-
tion that to produce the spark across the di-
electric between the terminals B C the con-
densers are placed in series with each other
and with said terminals and that when the
condensers are being charged such condensers
are placed in parallel relation with respect to
each other in circuit with a generator or other
source of current-supply. I have-also indi-
cated that the circuit changes necessary to
place the condensers in series orin parallel re-

lation with respect to each other and to make |

and break the charging and discharging cir-
cuits of the condenser-battery may be effected
Fig. 3T have showna convenientarrangement
of commutator through which such eircuit
changes may he effected; but I desire to be
understood that my invention is not to be
limited or restricted to the particular con-
struction ofcircuit—changingdeviceemploy'ed.
In the particular form shown the commuta-
tor comprises- a series of disks E', carrying
suitable contact-plates 1 2 3 4, separated from
each other by insulating-spaces and against
which bear and cobperate suitable stationary
brushes ¥', adapted during the rotation of
the commutator to be brought into successive
contact with the contact-plates 1, 2, 3, and 4
and the insulating-breaks between such con-
tact-plates. By reference to Figs. 8, 4, and
5 it will be seen that the contact-plates 3 and
4 occur only on one face of each of the disks
I and are in electrical communication with
each other, while the confact-plates 1 and 9
are placed on each side or face of each disk,
S0 asto be simultaneously engaged by brushes
arranged between adjacent disks. These
brushes ¥’ may be arranged in pairs and on
diametrically opposite sides of the shaft upon
which the disks T are mounted, so as to give
the properleads in effecting the arrangement
of the
tion, respectively, to be charged and dis-
charged. However, since the arrangement of
& commutator for effecting the desired result

‘stantially
¢ tions ‘generated, as and for the ‘purpose set
In any suitable or convenient manner. In [ ‘ ‘

condensers into parallel or series rela- -

S

isa matter of workshop expediency which any
skilled electrician may readily produce fur-
ther description of the specific construction
of this feature is unnecessary herein.

It is obvious that many variations and
changes in the details of construction and ar-
rangement would occur to persons skilled in
the art and still fall within the spirit and scope
of my invention. I do not desire, therefore,
to be limited to the exact and specified ar-
rangements shown and described; but,

Having now set forth the object and nature
of my invention and g construction embody-
ing the principles thereof, what I claim as
new and useful and of my own invention, and
desire to secure by Letters Patent, is—

1. In an apparatus for utilizing electrical
oscillations for signaling purposes, a trans-
mitting-station and a receiving-station, means
for generating successive wave-trains with all
the wave-trains having substantially the same
maximum amplitude and receiving apparatus
arranged at the receiving-station, as and for
the purpose sét forth. .

2. In an apparatus of the class described,
means for successively generating or produc-

-ing electrical oscillations, said means includ-

ing a sparking device, and means for produc-

_ing the sparks at substantially uniform differ-

ence of potential, whereby the maximum am-
plitude of such electrical oscillations is sub-
the same in the successive oscilla-

forth.

3. In-an apparatus for utilizing electrical
oscillations for signaling or similar purposes,
a radiating-conductor, spark-terminals there-
for, and means for successively raising said
spark-terminals to uniform difference of po-
tential at the instant the spark is discharged,
whereby the maximuin amplitude of such elec-
trical oscillations is substantially the same in
the successive oscillations generated, as and
for the purpose set forth. '

4. In an apparatus of the class described, a
transmitting apparatus including sparking ap-
paratus, and means whereby successive spark-
ing oceurs at uniform difference of potential,
whereby the maximum amplitude of elec-
trical oscillations thus successively generated
is substantially the same, as and for the pur-
pose set, forth. '

5. In an apparatus of
transmitting mechanism including spark-ter-
minals, and a condenser for charging said ter-
minals and means for raising said condensers

the class described, a
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touniform potential for each discharge, where-

by the maximum amplitude of successive elec-
trical oscillations generated is substantially
the same, as and for the purpose set forth.

. 6. In an apparatus of the class described, a
transmitting apparatus including a radiating-
conductor, spark-terminals, a condenser-bat-
tery arranged to discharge throughsaid spark-
terminals, and means for charging said con-
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densers to uniform potential for each discharge
thereof, as and for the purpose set forth.

7. In an apparatus of the class described, a
radiating - conductor, spark - terminals there-
for, and a condenser-battery arranged to be
coupled up in series with sald terminals to ef-
fect the spark discharge, and means for charg-
ing said condensers to uniform potential for
eachdischarge,asand for the purposeset forth.

8. In an apparatus of the class described, a
radiating - conductor, spark - terminals there-
for, and means whereby succeeding sparks are
produced or accompanied by the same differ-
ence of potentialatthespark-terminals, as and
for the purpose set forth.

9. In an apparatus of the class deseribed, a
radiating-conductor, and means for raising
the potential thereof in reciprocal relation to
the decrease of the potential of such conduc-
tor when discharged, as and for the purpose
set, forth.

10. In an apparatus of the class described,
means arranged to be charged with and dis-
charged of electrical potential to generate or
produce electrical oscillations, said means
adapted to be charged or the potential there-
of raised in reciprocal relation in respect of
time to the discharge thereof, as and for the
purpose set. forth.

11. Inanapparatus of the class described, a
radiating-conductor, a spark-producing ap-
paratus connected therewith, and means for
raising the potential of said conductor in re-
ciprocal relation to the decrease of such po-
tential at the instant of spark discharge, as
and for the purpose set forth.

12. Inanapparatus of the class described, a
radiating-conductor, spark-terminals there-
for, a series of condensers, and means for
coupling up said condensers in series with
each other and with said spark-terminals to
produce the spark discharge, as and for the
purpose set forth. _

13. Inanapparatus of the class deseribed, a
transmitting device including spark-termi-
nals, a condenser-battery, and a source of cur-
rent-supply, in combination with means for
alternately connecting said condenser-battery
in cireuit with said terminals and said source
of current-supply, as and for the purpose set
forth.

14. Inanapparatus of the class described, a
transmitting apparatus including spark-ter-
minals, a condenser-battery and a source of
current-supply for charging said battery, and
means for alternately making and breaking
the charging and discharging circuits of said
battery, as and for the purpose set forth.

15. In the apparatus of the class described,
a transmitting apparatus including spark-ter-
minals, a series of condensers, a charging-cir-
cuit and a discharging-circuit for said con-
densers, said discharging -circuit including
said spark-terminais, and means whereby said
condensers are connected up in series in the
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discharge - circuit thereof and alternately
therewith are connected up in parallel rela-
tion with respect to each other in said charg-
ing-circuit, as and for the purpose set forth.

16." In an apparatus of the class described, a
series of condensers, a charging-circuitand a
discharging - circuit therefor, means for al-
ternately making and breaking said circuits,
said means operating to connect said condens-
ers in parallel with respect to each other in
the charging-circuit and in series with respect
to each other in the discharging -circuit,
means for generating or producing electrical
oscillations including spark-terminals, said
terminals being connected in series in the se-
ries circuit of said condensers, as and for the
purpose set forth. :

17. Inanapparatus of the class described, a
condenser-battery, a charging-circuit and a
discharging-circuit for said battery, movable
contacts arranged to alternately make and
break said circuits, a radiating-conductor,
spark-terminals therefor, said terminals being
included in the discharging-cireuit of said con-
densers, as and for the purpose set forth.

18. Inan apparatus of the classdescribed, a
condenser-battery, a charging-circuit and a
discharging-circuit therefor, relatively mov-
able and stationary contacts for alternately
making and breaking said circuits, a radiat-
ing-conductor, spark-terminals therefor, said
spark-terminals being arranged in the -dis-
charging-circuit of said condenser-battery cir-
cuit, as and for the purpose set forth.

19. Inan apparatusof theclassdescribed, a
condenser-battery, a charging-circuit and a
discharging -circuit therefor, a commutator
arranged to alternately change the relation of
the elements of said battery from parallel to
series and correspondingly making and break-
ing the charging and discharging circuits, a
radiating-conductor, spark-terminals there-
for, said spark-terminals being included in
the series discharge-cireuit of said battery, as
and for the purpose set forth. ‘

20. Inan apparatus of the class described, a
transmitting apparatus, including spark-ter-
minals and a radiating-conductor, and means
for varying the rate per second of the spark
discharge between said terminals, as and for
the purpose set forth.

91. Inanapparatus of the class described, a
radiating-conductor, means for raising the
potential thereof in reciprocal relation to the
decrease of the potential of such conductor
when charged, spark-terminals for said con-
ductor, and means for controlling the rate
per second of the discharge of said conductor
between said terminals, as and for the purpose
set forth.

92. Inan apparatus of the class described, a
radiating-conductor, spark-terminals there-
for, means for charging said conductor to uni-
form potential prior to each discharge there-
of, and means for varying the rate per second
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of such discharge, as and for the porpose set
forth.

23, Inan apparatus of the cliss deseribed, o
radinting-conductor, means for charging t!m
same W unifortu potential prior to each dis-
charge therveof, and means for varying the
self-induction of the charging-civeuit to vary
the rate of discharge of such conductor, as and
for the purpose set forth.

24. Inan apparatus of the cluss described, a
radiating-conductor, spark-terminals there-
for, a charging-cireuit, means arranged in
suid cirenit for charging said conductor to uni-
form potential prior to each discharge there-
of between said terminals, self-induction de-
vices arranged in series in said circnit, and
means for varying the angle of inclination of
said self-induetion devices with respect to
each other to vary the rate per second of said
discharge, as and for the purpose set forth.

25. Inanapparatus of the class deseribed, a
radiating-conductor, spark-terminals there-
for, a charging-circuit connected to said con-
ductor, means arranged in said circuit for
charging said conductor to uniform potential
prior to each discharge between said termi-
nals, and coils arranged in series in said cir-
cuit, said coils being relatively adjustable to
vary theangle therebetween, whereby the rate
per second of discharge between said termi-
pals is varied, asand for the purpose set forth.

26. Inanapparatusof the class described, a
radiating - conductor, spark - terminals there-
for, a charging-circuit arranged to raise the
electrical potential of said radiating-condue-
tor, said electrical potential being reduced
when a spark occurs across said terminals
whereby electrical oscillations are produced
or generated, and means for varying the elec-
trical surgings or oscillations in the charg-
ing-circuit to comparable relation with re-
spect to the electrieal oscillations praduced by
the charge and discharge of said radiating-
conductor, as and for the purpose set forth.

27. Inanapparatus of the class described, a
transmitting apparatus, comprising in com-
bination a radiating-conductor, spark-termi-
nals. a condenser-battery and a generator,
means for alternately connceting said con-

denser-battery to said generator and to said !

spark - terminals, and relatively adjustable |

coils arranged in the spark-terminal cirenit of ¢

said battery, as and for the purpose set forth.

2%. In an apparatus of the class deseribed,
means for generating electrieal oscillations of
uniform maximum amplitude, in combination
with a receiving apparatus comprising a re-
ceiving-conductor having a ground or eapac-
ity connection, a local circuit, a receiving in-
strument srranged in said loceal cireuit, eloc-

trodes comnon to both said ground or capac-

ity connection and said loeal cirenit, and
means for maintaining said local cirenit nor-

mally closed through said termwinals, as and ,

for the purpose set forth.

i

7

29 Inan appaeatus of the eliss doseribod,
means for genernting or producing elecetricsl
oscillutions, suid means including a sprking
deviee, menans for producing the sparks at
substantially uniform difference of potential,
a receiving-station including a receiving-con-
ductor having a ground connection, a locul
circuit, and a signal dovice arrunged in seid
local circuit, n pair of electrodes insulnted
from each other and common to both suid
ground connection and said local circuit, and
means for maintaining a fluid or liquid con-
nection between said electrodes wherehy said
local circuit is normally clused, as and for the
purpose set forth.

30. In an apparatus of the class described,
and in combination with means for generat-
ing or producing electrical oscillations of uni-
form maximum amplitude, a receiving appa-
ratus comprising a receiving-conduetor hav-
ing a ground or capacity connection, a local
circuit, a signal device arranged in said local
circuit, a paiv of clectrodes insulated from
each other and common to both said local eir-
cuit and said ground or capacity connection,
means for normally maintaining said local ¢ir-
cuit closed through said electrodes, and chok-
ing devices arranged in said local cireuit, as
and for the purpose set forth.

31. In an apparatus of the class described,
and in combination with means for generat-
ing or producing electrical oscillations of sul-
stantially nniform maximum amplitude, a re-
ceiving apparatus comprising a receiving-
conductor, a ground or capacity circuit there-
for, a local circuit, a signal device arranged
in said local cireuit, and a resistance inter-
posed in said local cirenit and common to said
ground or capacity connection. as and for the
purpose set, forth,

32. In an apparatus of the class described,
and in combination with means for gencrating
or producing electrical oscillations of uniform
maximum amplitude, a receiving apparatus
comprising a receiving-conductor, a ground
or capacity connection therefor, a local cir-
cuit, a signal device included therein, a pair
of electrodes insulated from each other and
arranged in said local cireuit and common to
said ground conncction, choke-coils arranged
in said local circuit, and means for maintain-
ing a fluid or lquid connection between said
electrodes whereby said local cireuit is nop-
mally closed, as and for the purpose set forth.

33, In an apparatus of the elass deseribed,
the combination with a ridliating-conductor,
means for churging and discharging said con-
ductor in reciproeal relation with respect 1o
cach other, a receiving apparatus including a
receiving-conductor, aground or eapeity con-
nection therefor, a loeal sighal-civenit. amda
resistance connnon to hoth said gronul or ea-
pacity connection and said local eivenit, as and
for the purpose set Torth.

. The combination with a radiating-con-
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duetor, weans for electeically eharging and
dischavging the same i reviprocal relation
wherehy clectrical oseillations are generated
or produces] during the charging and the dis-
charging vperation, & Feeeiving apparatus in-
cluding a receiving-conductor, a ground or
capucity connection therefor, s local signul-
cireuit, dlectrodes comnon to both said grounld
or capaeity connection and said signal-circuit,
and means for maintaininga fluid or liquid con-
nection between said electrodes, as and for the
purpose set forth.

35. Ln an apparatus of the class deseribed,
a transmitting device including a radiating- |
conductor and spark - terminals, means for
charging and discharging said radiating-con-

ductor at uniform recurring electrical poten-
tial, and a receiving device including u receiv-

ing-conduclor, a ground or capacity circuit ’

therefor, a signal-circuit and a resistance de-
vice common to both said ground connection -
and said signal-circuit and operating to nor- -
mally close said signal-circuit, as and for the
purpose set forth.

36. 1n an apparatus of the class deseribed,
a radiating-conductor, spark-terminals there-
for, acondenser-battery arranged todischarge
throughsaid terminals, a receiving-conductor,
a ground or capacity connection therefor, a
signal-circuit, a pair of electrodes insulated
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from vl otheer il common (o sitd ground
or ctprEeity conmectiog atpd saied signal-clireut,
and mens for maintdsiog hguid or id con-
nection hetween said electvodes, asand for the
purpose set forth.

37, Lo apparatus of the elass deseribed,
a rudiating-conductor, spurk-teviinals there-
for, a charging-circuit for said terminals and
conductor.means for establishing rhy thmic re-
lation between the electrical surgings or os-
cillations in suid sparking cireuit and the elec-

(78
W
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trical oscillations produced by the chargeand |

discharge of said conductor, a receiving ap-
paratus including a receiving - conductor, a
ground or capucity connection therefor, a local
civenit, asignal device arvanged therein, choke
devices also arranged in said signal-circuit,
and a resistance device common to both said
eround or capucity connection and said local
or signal cirenit and operating to normally
close said signal-cirenit, as and for the pur-
pose set forth.

In witness whereof I have hereunto set my
hand. this Tthday of January, 1901.in the pres-
ence of the subscribing witnesses.

CLARENCE E. FREEMAN.
Witnesses:

S. E. Dagsy,
C. H. SeuM.
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