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To all whom. it may concern:

"Be it known that I, SEwavr Casor, a citi-

zen of the United States, and a resident of
Brookline, in the county of Norfolk and
State of Massachusetts, have invented a new

and useful Improvement in Circuit-Control-
lers, of which the following is a specifica-

tion. N -
- My invention relates to circuit-controllers
and more especially to devices for control-

~ bng the operation of sonorous or persist-
- ently oscillating circuits which are employed
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1n space telegraphy and other arts for cre-

ating high frequency oscillations. =

.The object of my i1nvention is to inerease

the pitch and improve the quality of the
sound produced in a telephone receiver as-
soclated with ‘an oscillation .detector in a
space telegraph receiving system.

In carrying out my invention I provide
the somorous circuit of a space telegraph
transmitting system with a circuit-controller

“having means for securing a plurality of

discharees in said sonorous circuii for each

half-cycle of the alternating current in the
power circuit of said system, said means be-

ing so constructed and arranged thatthe dis-
charges are separated by practically equal
time intervals; and I may employ means
whereby
tially the same potential.

. When a source of alternating current is

employed to energize a sonorous circuit hav-
ing a spark-gap of constant length in a
space telegraph transmitting system, the dis-

charges are separated by equal time .inter-

vals and occur at the same potential only
when said circuit is prevented from making

more than one discharge per half-cycle and |

each discharge takes place when the con-
denser in the cireuit has reached its maxi-
mum potential. . 'When more than one dis-
charge per half-cycle occurs, as where an ex-

cess of ¢harging potential is impressed upon
the condenser .in the sonorous circuit, the

successtve - discharges will. be = unequally

spaced although they may occur at sub-

stantially the same potential.

~When a telephone receiver is employed as
the signal-indicating device of a space tele-

graph receiving system, the sound produced
1n the receiver by the action of electromag-
nétic waves resulting from unequally spaced
discharges at the transmitting station is a

all the discharges occur at substan-

!
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complex noise and not a musical note such
as 1s produeed when the said discharges and
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the resultant trains of waves are separated

by equal time intervals. Space ‘telegraph
31%11318 can be more accurately received by a
telephone receiver associated with an . .os-
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cillation detector when the discharges at the .
transmitting station and the resulting trains

of waves are regularly spaced and a musieal

note 1s produced in said receiver. The sen-
gitiveness of the human ear to vibrations
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roduced by a telephone receiver energized -

y vibratory currents is a function of the
fr.equency of said currents and the frequency

‘of the vibrations for which the ear is most
sensitive has been placed b various authori-

ties as between 640 and. 960 per second..

are.rarely designed for more than sixty cy-
cles per second and the usual wave train
frequency of 120 per second resulting when

‘such a generator is employed for energizing

a’sonorous circult will be seen to be far be-
low.that for which the ear is most sensitive.

While 1t 1s possible by, means of a specially -

designed alternating. ¢urrent generator. to

Commercial alternating current generators °
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create at the transmitting station electrical
oscillations having a spark frequency as
high as desired so that the rate of vibration

including & telephone receiver, shall have
the same frequency, it is desirable to em-

ploy in the primary power circuit a vibra-

tory current not greatly exceeding 60 cycles
per second in frequency. Accordingly by

‘my 1nvention I am enabled to retain for use
1n space telegraphy the usual commercial al-

of the currents in the local receiving circuit
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ternating current generator producing cur-

rent: of relatively low frequency and at the
same tlme secure as high a wave train fre-
quency as desired, by providing means for
inguring a plurality rt)tp discharges per half

05

cycle, thereby securing a musical note of the
desired high pitch in a telephone receiver at.

the transmitting station. The quality of
the sound heard 1n said receiver is improved
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by constructing and arranging -said means

so that the discharges will be separated by
practically equal intervals of time and by

- providing other means for causing said dis-

charges to occur at substantially the same
potential. I '
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- My invention may best be understood by

having reference to the drawings which ac-
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company and form a part of this specifica-
tion and which represent two arrangements

of apparatus and circuits whereby the above

specified objects of my invention may be at-
tained.

In the drawings Figure 1 represents,
partly in diagram and partly in elevation, a
space telegraph transmitting system pro-

vided with one embodiment of my improved

circuit - controller ‘arranged to secure two
discharges in the sonorous circuit for each
half-cycle of alternating current in the
power circuit. Fig. 12 is a section taken on
the line 1°—1* of Fig. 1. Fig. 2 repiesents
partly 1n diagram and partly in elevation a

space telegraph transmitting system pro--
vided with another embodiment of said cir-

curt-controller arranged for securing three
discharges in the sonorous circuit for each
half-cycle of alternating current in the power

circuit.  Fig. 2* is a section taken on the line

2* of Fig. 2. Fig. 8 shows a development of
the rotor constituting part of the apparatus
represented in Fig. 9.

. In the figures V is an elevated transmit-
ting conductor, E is an earth connection,
.. and I, are the primary and -secondary
windings respectively of an oscillation trans-

- former, C C, ete. are condensers, K is a key,
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I,” 1,” are the primary and secondary wind-
ings respectively of the power circult trans-
tormer, and A in the present instance rep-
resents a two-pole alternating current gen-
erator. The generator A and the pearing 1
of its shaft 2, or an extension thereof, may
be mounted on the base 8. The brushes 5

contact the collector-rings 4 on said shaft

and are connected to the key and primary
of the power circuit transtormer,

- 9 1s a discharger consisting in the present
instance of a collar mounted on the shaft
2 and provided with two pairs of diamet-
rically opposite electrodes H L’ , the four

~ electrodes being equally spaced. -
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~ ator makes one revolution
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 least-180 degrees and locked

D D’ are two
Lo a sonorous circuit which includes the con-
denser C and the primary I..
the electrodes D D’ are arranged to be ad-
justed about the axis of rotation of the ro.
tating electrodes H H’”. As shown in the
present case the stationary electrodes are
carried by the insulating arms 7 connected
to the rocker-arm 6 which may be rotated
about the bearing 1 through an angle of at

in position by
the handle 8 in the usual manner. '
A two-pole alternating current gener-

per cycle and
since the electrodes of the discharger rotate

synchronously with said generator, two dis-

charges in- the sonorous circuit are sectived

for each half-cycle of the
rent in the power circuit.
adjustable rocker-arm g
stationary. electrodes may

alternating cur-
By means of the
osition for the

F

“ber of poles by the simple :
respondingly increasing the number of pairs

fixed electrodes connected

~ Preferably

18 connected with one of

e secured which |

054,718

will permit the two dischar_ge-s of the con-
denser C to occur during each half cycle at
substantially the same potential, and any

further movement of the rocker-arm will
increase the potential of one discharge and.
“n this manner the spark
oscillations developed in

reduce the other.
frequency of the

the sonorous circuit is made osreater than

70

twice the frequency of the alternating cur-

rent in the power circuit and thereby the
pitch of the sound heard in the telephone
receiver at the- receiving station is corre-
spondingly raised and at the same time the

quality of said sound is improved by the

e(ﬁml separation of the successive discharges
which occur at.the same potential.

It will be

pole generator and that the

same .may be
applied to generators having

a larger num-
expedient of cor-

of rotating electrodes. It will further be
understood that the rotating electrodes may
be attached to the shaft o
motor energized by the same current which

passes through the primary of the power
circuit transformer.

a synchronous
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understood of course that I do |
-not limit my invention to use with a two-
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Where it is desired to. secure more than

two discharges in the sonorous cireuit for
each half-cycle of current in the power cir-
cuit, the apparatus shown in Fig. 2 may be
employed. In Fig. 2, 9’ represents a me-
tallic cylinder secured to
alternator A (or as above, explained, to the
shaft of a synchronous motor)
scts of electrodes G,, H., all in electrical
contact therewith, and two plates F F”

which are insalated therefrom, as shown at
10 1n Fig. 22, and extend over nearly 180

degrees of its circumference. The rocker-

- arm 6’, which may be adjusted about the

the shaft 2 of the

carrying two:
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journal 1 and locked in adjusted position by

the handle 8’, carries the insulatine arm 7/
to which are secured a series of electrodes
D,—Dq, six of which are connécted with the

condensers C,—C,, respectively, as shown.

The electrode D; is connected to one ter-
minal of the secondary I,” and the electrode
Dy is connected to one terminal of the pri-
mary I.. |

The arrangement of the rotating elec-
trodes 1s best shown in Fig. 8. An elec-
trode (3 is placed opposite an electrode H
and the electrodes H, which are equally
spaced about the circumference of the cyl-
inder 9’, all lie in a plane normal to the
axis of rotation of said cylinder. The elec-
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trodes G are staggered and each is arranged.

to pass under one of the electrodes D which
the condensers, the
relative position
D being indicated in dotted lines in the de.-
velopment of the cylinder shown in Fi

0f the series of &lectiodes

. 3.
The plate F is arranged to pass under %%rea 130
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electrodes D which are connected with the
condensers and also under the electrode D,
and the plate F” is arranged .to pass under
the other three electrodes D which are con-
nected to the other three condensers and also
under the electrode D.. The electrodes H
are arranged to pass “under the electrode
D;. Assuming that the cylinder is rotating
in a clockwise direction with respect-to an
observer stationed at the alternator end and
looking toward said cylinder, the electrodes
D, D, D , D, will 51mu1tane0usly be over the
plate F or in contact therewith, and the
condensers C,, C,, and G, will be conneeted

in parallel with each 0+her and in series

with the secondary of the power circuit
transformer whereby they will be simulta-
neously charged. The further rotation of
the cyhnder will bring the electrode G,
under the electrode D, at the same time that
the electrode H, 1s under the electrode D,
whereby the said condenser will dlscharfre

across the gap or gaps between the two pairs
of codperating electrodes through the 1in-
ductance 1,, said condenser and mductfmce

- constituting for the time being a sonorous

30

circuit. In like manner the condensers 0_2

C, successively discharge through said in--

ductance, and while the condensers of the
first set are successively. discharged during
one-half cycle of the alternatmcr current in
the power mrcmt the condensers. C, C, G

. of the second set are being s:tmultaneously
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charged, and further rotation of the cylin-

der during the next half cycle of said al-
ternating current will cause the condensers

of said second set to. successively discharge

through the inductance I, while the con-
densers of the first mentmned set  are
charging. |

The rocker-arm 67 may
through an angle of at least 180 degrees
about the axis of rotation of the cylinder 9’

so that each condenser will be charged with

the maximum potential at the instant the

plate F or F’ passes away from the elec- |-

trodes connected with said condensers.

It will be understood that a larger num-
ber of discharges in the sonorous circuit for
each half- cycle may be obtained by corre-

spondingly "increasing the number of con--

clensers 1n each set and pmwdmg the cylin-

-~ der with additional electrodes.

9O
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In both modifications of my mnvention the"
several codperating electrodes may be 1n

actual metallic engagement, or as shown,
separated by a gap sufﬁc1ent1y small' to be
bridged by the potential 1mplessed upon the
terminals thereof.

In both modifications (}f my mventmn

herein selected for illlustrating the principle

thereof, the plurality of discharges in the
sonorous circuit for each half-cycle of alter-

nating curreat in the power circuit is se- |
cured by the cooperatmn of stationary elec- |

be adjusted

&

trodes connected to the terminals of the
sonorous circuit with a plurality of elec-

trodes i'otating in synchronism with the

source of 'said current, the rotating elec-
trodes being greater 1n number than the
poles of smd souree.

equal separation with respect to time of the

In both cases. the
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discharges, 1s secured by spacing the ro- -

tating electrodes equally about the axis of
their rotation. In the apparatus shown in

KFig. 1 the adjustable rocker-arm is instru-

mental in causing the discharges to occur at
the same potential while in the apparatus
shown 1n Ifig. 2 this résult is efiected by the

arrangement of the electrodes D With re-

spect to the plates I and I/, the connections

-of all the condensers in a set with the power

circuit transformer being simultaneously
broken by one of the plates ¥ K’ passing
out of contact or codperating position with
the electrodes D of said condensers. The
function of the rocker-arm 6’ in Fig. 2 will
therefore be seen to be different from that
of the rocker-arm 6 in Fig. 1 and 1t will be
noted that in the apparatus shown in Fig. &
the several condensers which constitute a set
may be charged to the maximum potential
of the alternating current, whereas in the
apparatus shown in Fig. 1 the condenser C
necessarily 1s charged w1th a potential less
than said maximum.

It will be understood that many modifica-
tions may be made both 1n the apparatus

and circuit arrangements herein described

without departmg from the prmmple of my
invention.

I claim:

1. In combination, a sonorous mrcult a
source Of- alt-ematmg current associated
therewith, and a circuit- controller: having
means for securing a plurality of practlcally
equally spaced discharges of substantially

| the same potential in said sonorous clrcuit

for each half-cycle of said alternating cur-
rent,

9. In combination, a sonorous cn:cmt 2,
source of altematmg current - assocmtec..
therewith, a discharger in series with sald
SONOTOUS CII‘CUIt sald discharger comprising
two sets of electrodes, one of said sets of
electrodes being arranged to secure a plu-
rality of equally spaced discharges in sald
sonorous circuit for each half-cycle of said
alternating current, means for creating rela-

tive motion between said sets of electrodes

in synchronism with said source of alternat-
ing current, and adjusting means for one of
said sets of electrodes whereby said dis-

charges are caused to occur at substantially .

the same potential. |
3. In combination, a plurality of con-

‘densers, means for charging the same simul-

taneously, an inductance coil and meant
whereby said condensers may be dmcharged
successwely through said inductance coii,
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- constituting for the time

4

said inductance coil and each condenser so
| .d_lséharged- therethrough constituting for the |
time being a sonorous circuit. -

4. In combination, two sets of condensers,

-means for charging said sets of condénsers

siiecessively, an inductance coil and means

.-whei’eby}hthe several condensers of each set

may be discharged successively through said

induetance coil, said inductancé coil and

each condenser so discharged therethrough
beling a ‘sonorous

- elrcuit.

5. In combinationa_ a 'plurallityl of con-

- densers, means for simultaneously connect-

15

ing the same in parallel with each other and

~ In series with the source of alternating cur-

20

rent, an inductance, and means whereby said
condensers may be successively connected in
series with said inductance. |

6. In combination, two sets of condensers,
means for simultaneously connecting the con-

954,716

densers of one set in parallel with each other
and In series with a source of alternating
current during one half-cycle of said alter-

‘nating current, means for simultaneously

connecting the condensers of the other set
in parallel with each other and in series with
sald source of alternating current during the
next half-cycle of said alternating current,
an inductance, and means whereby the con-
densers of one set may be successively con-
nected in series with said inductance while
those of the other set are being connected
In serles with said source of alternating cur-
rent. S

In testimony whereof, I have hereunto
subscribed my name this 3rd day of May

1909.
| SEWALL CABOT.
Witnesses: | |
K. B. ToMLINSON,
Gro. K. WoopworTH.
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