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To all whom it MaAY CONCern.:

Be it known that I, Joux B. Tayror, a |
citizen of the United States, residing at

Schenectady, county of bchenectadv', .Stat
of New 101‘]{
and useful Impuwements in Mercury-Are
Relays, of which the following 1s a speci-
fication.

This invention relates to relays for use
in connection with electric circuits wherever

it is desired to reprodnce or repeat in one.

circuit an electric 1mpulse or oscillation 1m-
pressed on another. Such devices are com-
mon in telegraph lines, telephone systems,
signaling layouts, and the like.

’\I - invention is applicable to any situa-
tion whue a relay 1s necessary and consists
in a device comprising two anodes and a

cathode in an evacuated receptacle contain-

ing a body of mercury, a source of current,
.md means for causing the division of ClT-
rent between the two anodes fo Vary I ac-
cordance - with the indieationq desired,
whereby a translating device 1n circuit with
said anodes will be cansed to. respond. The
current deflecting means which I prefer to
use IS an electuunaﬂnet whose poles are
arranged to produce a flux across the mer-

cury arc set up between the anodes and the

cathode. By varying the current energizing
sald electr omawnet the flux will be V.«llled
and the result is a_corresponding variation
in the circuit of the receiving imstrument.

If the electromagnet is in cu*cmt Wlth a

telephone tI‘:lIlleI“E"P and the receiving in-
strument 1s a telephone receiver, the relay
will transmit spoken or other sounds.

In the accompanying drawings, Flcrure 1

1s a front elevation of one embodlment of

my improved relay; Fig. 2 is a side eleva-

tion thereof; Figs. 3 and 4 are diagrams

showing the relay used 1n. teleﬁyhone cir-
ication ie

cuits; and. Fig. 5 shows its app

Q telegmph Iine.

In the form in which the relay is here |
shown the evacuated glass receptacle com- |

prises an L-shaped tube 1, having pockets
2, 3, at the ends of 1ts homzonhl leg. An
uprlght condensing chamber 4 rises above
the pocket 3, while a horizontal T-head 5
surmounfs the upright leg of the tube 1.
In the arms of the head 5 are the two

anodes 6, 7, one in each arm. In the pocket
213 a mercurv cathode 8, and in the poohet
3is a startmg anode 9 of mercury. The
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anodes 0, 7, face each e_ther a hittle dis-
tance apart and on each side of them, and
preferably In a transverse plane midway

‘between them, lie the poles of an electro-

magnet 10, umno'ed close to the 011t31de of 65
the head 5. This relay is shown in Fig. 3

connected up-for service in a telephone sys-
tem.

At 11 1s a source of current, one pole
of which is connected by.. branch leads 1o
the two anodes 6, 7. A ‘resistance 19 mav 65
be included in each branch, 1f desired. The

other terminal of the cmrent generator 1s

connected with the cathode 8. If the source

of current is not absolutely steady, 1'e-1(3t-
ances 13 may be inserted in the circuit.
The electromagnet T0 is iIn circuit with a
battery 14 and a telephone’ transmitter 15,
while a telephone receiver 16 is in civeuit
with the anodes, preferably through a trans-
former whose primary is in shunt to said 75
anodes and 1ts 5econd.~,u'y 18 1n series with
the receiver 16. | -
The operation of tlus dewce 1s as follows:

So long as no current flows through the

wmdmﬂ of the clectromagnet, or so 10110' as 80
the cur rult 1S constant, the ﬂ'enerator cuy 1'ent |
will divide and will -arc equally between
the two anodes and their ecomimon cathode

so that the potential at:both anodes will be

equal. But-if the current in the magnet 83
winding varies, as will be the case when a
eound 15 made 1 1n the transmitter, the result-

| 1ng variation in the magnetic flux between

the poles of the electremagnet transverse to
the mercury arc will produce inore or less of 9o

‘a deflection.of the mercury arc, causing more

or less current to flow: through one anode
than the other and, therefore, unbalancing
the potentials of the two anodes. This will
cause a flow of current from them through 95
the transformer which will produce a sound
in the receiver. This effect will occur at
every fluctuation of flux, the direction of
flow 1n the transformer depending upon the
ux.

I'ig. 4-shows a modlﬁcatlon in: Whlch the
anodes are connected to the source of supply
through a tap 19 brought from the neutral
point of the transformer. A rheostat 20 is
included in this circuit. Otherw1se the con- 105
nections are like those shown in Fig. 3 and

100

the method of opemtmn 1S practlclely the
‘same. |

Fig. b illustrates a mode of us 1ng the rela -
The coﬂs of the elec- 110
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tromagnets 10 are in series with the line 21 ! anodes near each other, and an electromagnet

and with the keys 22 and batteries 23. The
sounders 24 are in circuit with the anodes,

and 26 located respectively in the two anode
leads 27, 28, and differentially wound so that
the balanced currents in said leads will not
affect the armature 29. But any

by the closing of either of the keys, will
cause one or the other of said coils to attract
the armature. -

Obviously, many combinations of connec-
tions and various forms of tube or electro-
magnet may be devised to carry out the ob-
ject of my invention, all falling within its
general scope or spirit. a

It will be observed that iy invention will
not only serve as an ordinary relay, but is,
at the same time, a polarized relay. More-
over 1t 1s what may be termed a proportional
relay, by which I mean a relay 1n which the
cliect In the relay circuit is greater or less
in accordance with the current in the main
circuit. This feature adapts it for use in
many locations where a contact-making re-
lay will not serve.

In accordance with the provisions of the
patent statutes, I have described the
ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thercof; but
I desire to have it understood that the appa-
ratus shown 1s only illustrative, and that the
invention can be carried out by other means.

What I claim as new and desire to secure
by Letters Patent of the United States, is,—

1. An electric relay, comprising an evacu-
ated receptacle, a vaporizable cathode and
two anodes, and transmitting means for de-
flecting the arc stream away from one or the

- other of said anodes.

45

2. An electric relay, comprising an evacu-

ated receptacle, a vaporizable cathode and
two anodes, and an electromagnet energized !

by current to be relayed having its poles ad-
jacent to said anodes. o '
3. An electric relay, comprising an evacu-

ated receptacle, a vaporizable cathode, two |

| unbal- |
ancing of the potentials of the two anodes

.i

each sounder having preferably two coils 25!

prin- |

adapted to set up a magnetic flux transverse
to the divided mercury arec.

50

4. An electric relay, comprising means for

producing a divided mercury arc stream,
and means for deflecting said stream in
accordance with signals to be transmitted.

d. An electric relay, comprising means for
producing a divided mercury arc, means for
producing a magnetic flux adjacent to said
arc and a transmitter controlling said flux.

6. Means for repeating electric oscilla-
tions, comprising a circuit including a di-
vided mercury arc and a receiving instru-

D9

60

ment, and a circuit including a transmitting

instrument and an electromagnet, the latter
being In proximity to said arc.

(. Mcans for repeating electric oscilla-
tions, comprising a circuit having two paral-
lel branches, each including one leg of a di-
vided mercury arc, a receiving instrument

responsive to variations in potential between

said branch circuits, a transmitting instru-
ment, and means whereby the latter can de-
flect said arc in order to vary the potential
of said branch circuits in accordance with
the indications to be transmitted.

8. The combination with an electric gener-
ator, of a circult containing two parallel
branches, an anode in each branch, a vapo-
rizable cathode common to both anodes, a re-
celving 1nstrument responsive to variations
1n potential between said anodes, an electro-
magnet arranged to deflect the arc stream be-

tween said anodes and cathode, and a trans-

mitting 1nstrument in circuit with said elec-
tromagnet. o |

9. Means for producing two mercury arcs
in parallel, means responsive to a variation
i voltage between said arcs, and means re-
sponsive to a transmitting instrument for

-causing such variation.

]

In witness whereof, I have hereunto set
my hand this 16th day of September, 1907.

JOHN B. TAYLOR.

Witnesses:
Bengamin B. Huoir,
- Margarer E. WooLLey.
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