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(No model,)

To all whom it may concerw:

Be it known that 1, Dax nA CoURr, a citizen
of the Kingdom of Denmark, residing at Co-
penhagen, Denmark, have invented certain
new and useful Improvements in Klectrostatic
Relays, of which the following i1s a specifica-
t1on.

The object of the presentinvention is tore-
lease work from a powerful source of energy
by means of extremely weak forces, move-
ments, or other causes. An arrangement ac-
cording to this invention may, for instance,
be used as secondary relay for telegraphing
where the relay operated upon by the circuit-
current 1s not able to produce a sufficiently se-
cure contact to insure the closing of a local
current of electricity. The invention may
also be employed for other purposes.

The principle of my invention is as follows:
An electroscope charged from a local source

of electricity effects by 1ts movement or os-
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cillation the closing or interruption of an elec-
tric currentor the performance of other work.
The movement or oscillation results from the
charging or discharging, which may be et-
fected in different ways, of the coverings or
clectrodes of the electroscope.

In the accompanying drawings, Figure 1 1s
a, dlagrammatic 1llustration of an arrange-
ment of circuits and apparatus embodying my
invention, and Figs. 2, 3, and 4 are similar
illustrations of other embodiments thereot.

Referring to Fig. 1, aisarelay which may,
for example, recelve a current of insufficient
strength to close an ordinary contact, but still
strong enough to be effective in conjunction
with an electroscope which, as 1s well known.
responds to the weakest electrical influences.
b is a battery or other suitable local source of
electricity, the pole ¢ of which 1s connected
to one covering or electrode, ¢, of the electro-
scope, sald electrode being in this case fixed.
The other covering or electrode, £, 1s suspend-
ed at point ¢ so as to be free to oscillate.
It carries a point or projection A of insulat-
ing material which protrudes: through an
opening 1n the fixed electrode. When the two
electrodes attract each other and are drawn
together, point /4 acts upon contact 4 to close

50 a local circuit, including a battery - and a

working apparatus {—a Morse telegraphicin-
strument, for example. ‘T'he relay ¢ carries
two arms or contacts . 7, Insulated from
each other, one, m, connected by wire 2" with
pole d of battery 4 and the other, ., con-
nected by conductors »' with pole ¢ of said
battery. Conductor 7. also leads to electrode
¢ of the electroscope.
to oscillatory electrode 7 by conductor o', 1t
follows that when the parts are 1n the posi-
tion of rest, (shown in Fig. 1,) with the arm
touching Lho right-hand prong ot fork o, both
electrodes will be char oed with curr ent from
the same pole ¢ (the negative pole, for ex-
ample) of the battery, and will therefore re-
pel each other; but when current passes over
the main line through the relay the arm 72 will
be moved out of contact with the right-hand
prong of tork ¢ and the arm 22 into contact with
the left-hand prong of said fork, breaking the
connection from pole ¢ to electrode f and es-
tablishing connection from pole & (the posi-
tive pole, for example) to said electrode by
way of wire 72/, arm 2, fork o, and conductor
0. 1t follows that electrodes ¢ and 7 will be
charged from opposite poles of the battery
and will therefore attract each other, oscillat-
ing electrode ¥ and causing projection /4 to
close the local circuit at £ and actuate the
working apparatus. Upon cessation of the
current on the main line the parts will return
to the positions shown in Fig. 1, the electrodes
¢ and F again acquiring the same potential
and electrode # moving away from electrode
¢ and withdrawing projection A from engage-
ment with circuit-closer £ As will be ap-
preciated, a relatively weak current from bat-
tery & will be sufficient to effect the operation
above described.

Referring to the embodiment of the 1inven-
tion Shown in Fig. 2, the oscillating plate » 1s
suspended between the fixed platea or elec-
trodes ¢ and » of anelectroscope, which plates
are connected, respectively, with poles z and
y of the electr icity source s and with metallic
plates # and 2, which latter may be placed at
various distances from each other by adjust-
ment-screws or otherwise. The polarized re-

lay 2 has here only a single arm or tongue .
which is electrically connected with a mov-

n 18 a fork connected
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able electrode or covering p of the electro-
scope.  Fongue @ 1s at 1ts point supplied with

a small plate or the like # of a certain capac-
This arrangement has the ad vantage .

1Ly,
that the source of cnerey s participates in the
worlk _
ent from the following explanation of 1ts op-
eration:

Assuming that tongue 40 1s In contact with
the movable electrode p will he -
charged with the same potential as the pole

plate o,

i of the electr icity source s, and the electrode
» will be attracted toward fixed electrode ¢.
The electricity accumulated in the plate @ will

now cause sald plate to be attracted by the
plate 7, which has the same potential as the
other pole z of the clectricity source, and it

1s possible to adjust the distance, &ce., 1n
ner that will render this power of attraction
very nearly
other resistances in the relay « that prevent
the tongue 7 from moving toward the plate ¢.

pulse of the relay » to procure this movement,
and as soon as the necessary carrent passes

blacing eclectrode # against the

plate 7. Thetonguew, and with it the plate p,

electrode » will bhe attracted by electrode »
and assunie asceond position ot balance.
charged plate « 1s now attracted by the plate
iy but will

of the plate » may be here, as 1n the former
case, utilized for various purposes. |
In the above-described arrangements I have

olve different potentials to ‘*he movable part

o1 electrode of the electroscop

f}lm manner,

‘fefut 2 distraction of electricity from the mov-
o ble pul or electrode of the electroscope by
whicli i ts potential 1s changed, while this when

orioinal potential.
shown 1n Fie. 3. The electroscope, as here dia-
orammatically shown,
two fixed coverings or electrodes
closealocalelreuit or the ilke—as, forexample,
n the manner ilustrated in Kig. 1; but any

that will answer the intended purpose. A con-
ductor 15 u:»nm,c,ta fixed coverings or elec-
trodes Twithone 1)0 ¢4 of the hatter \*31111{:1{1190
with one end of a high resistance 5. A con-
ductor 18 leads _I_mn_i. he movable electrodes
210 Lh{,z other end of sai
to the pole 6 ot the ba

- wings 1, the latter
assiened to the relay o, as will be appar-

more—Iinfinitesimally small.

- may

able to overcome the friction and |
fial changees 1in the covermges 1 that the
_ “nection be effected through a resistance rela-
There 1s now required but a very small 1m-
1t 18 possib.
- size desired,
from the line through the relay the tongue«
will move,

- electrodes or covern
The
“mally closed at 14 ¢
only move over to it when aided
by an impulse of the relay. The movement |

- resistance 1s connected to pole 13 of ¢
- tery.
made small and weak movements or forces

ruption at 14 to produce tl
- potential of the coverings,
other form of electroscope may be employed |

d resistance and thence
ttery through a galva-

movement
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nometer-needle at 7
which normally opens the circutt.

When the galvanometer at 7 closes the cir-
cuit between the pole 6 and the electrodes or
will acquire approximately
the same potential as this pole, while the cov-

erings or fixed electrodes 2 will have the same

potential as the pole 4. The current which
Passes from pole 4 to 6 through th_, resistance
5ison accountof the magnitude of the latter—-
tfor example, one hundred million ohms, or
The electr o{_lgs
This movement
be utilized 1n any desirable manner.
When the connection at 7 1s interrupted, the

or wings 1 witl move apart.

- coverings 1 will receive the same potential as
the pole 4 and electrodes 2 and will fall to-
a man-

oether. 1t will casily be seen that a short
(,loamu at 7 1s not required, but that 1t will
hesufficient for producing considerable poten-
CON-

tively weak compar od to the resistinee 5. As
¢ to malke thesaid resistance H any
the transition resistance at 7 may
be very considerable without dimmishime m

Cany perceptible degree the reflex of the mov-
“able covermgs.

will receive a potential corresponding to that
of the pole 2 of the clectricity 50111'0@,, and the

The arrangement shown m FKie. 4 is the
same as that of Kig. 2, except that the fixed
128 9 are connected to pole
10 and the uwnit 1S NOT-
nwough conductor 17, lead-
g from battery-pole 12 to one enc ()l high
resistance 11 and thence to movable electrodes
or wings 8.  As before, the other end of the
1¢ hat-
When the circuit 1s interrupted at 14,
the electrodes 8 and 9 receive the same poten-

12 of the battery

tial as poles 12 and 13, respectively, while
Thesame ef-
fect muy, however, be obmmed 1n a still sim-
1t he mn only necessary to let a
L1V A N0 Lu neudlu or some other organ ef-

when the circuit 1s closed at 14 said electrodes
receive the potential of pole 12, Correspond-
1ne movements of electrodes or wings 8 result.

While the arrangement according to Ifg.
3 may be said to work with " working cur-

rent’—that is fo say, the coverings 1 move
Capart when the current 1s closed at 7—-the ar-
the distraction ceases 11]111110(]1.;11361 v recovers its
Such an arrangement 1s
- 1ngs 8 fal] togethe
consists of a pawr of
blades or wings 1, adapted to spread apart, and | 1s
92, the blades
or wings 1 being adapted to spread apart and

rangement according to Kig. 4 works with
Cresting-current™ -that is to say, the cover-
s when the current it closed
at M while thm nove 11};1113\\*]'1@11 the current
111t011 upted at 14.  As in the previous case,
1t may easily be seen that 1t 1s not absol utd,\
necessary to have a perfect closinge or mter-
16 changes in the
hut only a change

of the resistance.
As will be apparent, this mmvention may be
applied to a large variety of uses, which 1t 1s

' not necessary to herein detall.
As 1t 18 1)05%11)10 to produce as great an ef-
feet as desired by wealk forees, 1t 1s possible

to g1ve a signal at any point or place or any
may he obtained, though such

ot other suitable means, 65
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movement would be quite insufficient to close
a common contact or do other work. As only
an exceedingly small amount of energy is re-
quired according to thisinvention to effect the
operation of an apparatus—for example, a
teleoraph apparatus—the circuit-current af-
fecting the primary relay need only be very
wealk or of short duration, and the working
speed by telegraphing through submarine ca-
bles, for example, may be considerably in-
creased. |

The principle of theinvention may of course
be embodied in other forms than those herein
particularly shown and described.

What I claim 1s—
- 1. The combination with an electroscope
comprising a fixed and a movable electrode; a
local source of electricity for charging said
electrodes; circuit connections between sald
source and the electrodes whereby the latter
may be charged with the same potential caus-

ing them to repel each other or with different

potentials causing them to attract each other;
and a device or instrument responsive to elec-
trical influences independent of the local cir-
cuit for changing the status ot the circult con-
nections and correspondingly the potentials
of the electrodes.

2. The combination with an electroscope
comprising a fixed and a movable electrode, a
local source of electricity for charging said
clectrodes; circult connections between said
source and the electrodes whereby the latter
may both be charged from one pole ot the
source or separately from the two poles of the
source respectively; and a device or instru-
ment responsive to electrical influences inde-
pendent of the local source for changing the
status of the connections to charge the elec-
trodes both from one pole of the source or
separately from the respective poles.

3. The combination with an electroscope
comprising a fixed and a movable electrode; a
local source of electricity for charging said
electrodes:; a circuit-controlling device or in-

3

strument responsive to electrical mmfluences in-
dependent of the Jocal source; circult connec-
tions from one pole of the source to one elec-
trode and to the circuit-controlling device,
from the other pole of the source to the cir-
cuit-controlling device and from the other
electrode to said device, whereby the elec-
trodes may be both connected to one pole of
the source or respectively to different poles
thereof, according to the position of the cir-
cuit-changer.

4. The combination with an electroscope
comprising a fixed and a movable electrode; a
local source of electricity for charging said
electrodes; a circuit - controlling relay in a
main line and comprising two fixed contacts
and two movable contacts adapted to engage

the fixed contacts respectively; and circuit

connections from one pole of the source ot
electricity to one of the movable contacts,
from the other pole of the source to the other
movable contact and to one electrode, and
from the other electrode to the fixed contacts.

5. The combination with an electroscope
comprising a fixed and a movable electrode; a
local source of electricity for charging said
electrodes; a circuit - controlling relay in a
main line and comprising two fixed contacts
and two movable contacts adapted to engage
the fixed contacts respectively; circuit con-
nections from one pole of the source of elec-
tricity to one of the movable contacts, from
the other pole of the source to the other mov-
able contact and to one electrode, and from
the other electrode to the fixed contacts; and
a local circult Including working apparatus
and a circuit-closer operated by movement of
the movable electrode of the electroscope.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

DAN LA COUR.

Witnesses:

VILHELM MATHIASSEN,
A. CoMing GREEN ASPUG.
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