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- My invention relates to mercury switches momentarily makes simultaneous contact
for electrical circuits, and consists in a pro- with the two terminals 2 and 3, as indicated
vision whereby the switch, effective on the in Fig.IV. This movement of the globule of
swinging of the mercury-containing tube 1n mercury is reversed as the tube swings back,

5 one direction, is ineffective to complete the from the position of Fig. VI to that of Fig. g
- circuit on the swinging in opposite direction. VIII (and Fig. I).
In consequence, there 1s, in any case, a saving  The Invention consists in providing a sec-
of current, and the switch is thereby more ond tube 5, meunted for oscillation across
minutely adapted to particular uses. . the horizontal simultancously with the de-

i6  In the accompanying drawing Figs. I and scribed oscillation of tube 1. Conveniently, &
IT are views in plan and in side elevation of the two tubes are mounted in parallelism and
the essential parts of a relay in which the oscillate as a unit. Within the tube 5 also
switch of my invention is employed. Figs. two terminals 6 and 7 of the same electrical
IIT-VIII are fragmentary views, showing circuit are sealed, and within the tube 5 also

15 in side elevation the mercury-containing tube a globule of mercury 8 is contained. The ¢;
of the switch in successive operative positions. tube 5 1s so arranged and its parts are so pro-
Fig. IX is a view in longitudinal section of portioned and disposed that as the tube os-
the mercury-containing tube, the plane of cillates the globule 8 alternately completes
section being that indicated by the line and breaks the circuit between terminals 6

20 IX—IX, Fig. 111. - and 7. On the clockwise swing, as seen in 7g

The mercury switch here shown possesses the drawing, the contact in tube 5 is closed,
the following well-known and essential fea- and continues closed until the counter-clock-
tures: It includes a tube 1, ordinarily of wise swing is effected; whereupon the con-

- glass, within which two spaced-apart ter- tact in tube 5 is broken. The structure is so

25 minals 2 and 3 of the circuit are sealed; the arranged and proportioned. relativelv to ys
tube is mounted for oscillation across a hori- tube 1, that the contact completed in tvbe 5
zontal plane, on an axis transverse to its Dby the clockwise swing is completed not later.
length, so that in the range of oscillation it ‘iﬁhan the instant of completion of the contact
is alternately inclined in opposite directions; 1n tube 1; while, on the return counter-clock-

30 and within the tube a globule 4 of mercury is Wise swing, the contsct in tube 5 is hroken go
contained, of such size that, as the tube oscil- before the globule in tube 1 comes to the
lates and as the globule runs by gravity first position of simultaneous contact with ter-
to one and then to the other end of the tube, minals 2 and 3. These featnres of structure
it will make simultaneous contact with the and arrangement, as here illustrated, are as

- g5 two said spaced-apart terminals and in so follows: The positions of the two termirals 85
doing will momentarily complete the circuit. 2 and 3 are intermediate fhe length of tube 1,
These essential features and this essential and successive, longitudinally of the tube,
characteristic of operation will be understood but the positions of the terminals6 ard 7 are

~on considering Figs. ITI-VIII. In Fig. III at one end of the tube 5 and side by side; the

40 the tube is shown to be inclined upwardly tube 5 i1s shorter than the tube 1. The im- 90
from left to right; in Fig. IV it is in horizon- portant feature in this respect, however, is
tal position; in Figs. V and VI it is inclined that the globule 8 in tube 5 <hall be as deli-
downwardly from left to right; in Fig. VII cately responsive (substantially) to the
1t 1s horizontal again; and in Fig. VIII it is swinging of the tube, and as ranid (substan-

45 shown in the initial position first mentioned. tially) in movement, as the globule 4 in tube 95
As the tube 1 swings from the position of Fig. 1. It is further characteristic of the contact

11T to that of Fig. VI the globule 4 of mer- making and breaking in tube 5, 2s distin-
cury runs from its initial position at the left- guished from that in tube 1, that the globule
hand end to its opposite position at the right- makes contact with the two terminals 6 and

50 hand end of the tube, and in its passage it 7 with substantial simultaneity. And, as has 100

r



10

15

- 20

25

30

<

been said, while the contact effected in tube

1 1s momentary and occurs while the globule
of mercury is in passage from one end of the
tube to the other, the contact effected in tube
9 occurs when the globule reaches one end
of the tube, and cont.nues so long as the tube
1s inclined downward toward that end.
Such being the characteristics of my im-
proved mercury switch, its operation is as
follows. The two pairs of terminals are con-

nected in series in the circu.t to b2 controlled.

The initial and inactive position of the
switch is that of Fig. TIT (VIIT). Opera-
tion consists of a complete reciprocal oscilla-
tion: a clockwise turning from the position
of Fig. IIT to that of Fig. VI and a counter-
clockwise, reverse turning from the position
of Fig. VI to that of Fig. VIII. As the
switch turns cleckwise from the positien of
Fig. III to that of Fig. VI, tha globule 4
runs from left to right in tube 1 and as it
so runs 1t momentarily malies simultaneous
contact with terminals 2 and 8; and by the
time the globule running in tube 1 reaches
such position of contact, the globule 8 in tube
5 has run to the right-hand end of tube 5 and
has closed the circuit Letween terminals 6
and 7. Accordingly, in the clockwise swing

of the switch the circuit is closed momenta- -

rily and broken again. In the ensuing coun-
ter-clockwise swing of the switch, the globule
8 leaves the r.ght-hand end of tube 5 before
the globule 4 in tube 1 reaches its interme-
diate position of simultaneous contact with
the successively spaced términals 2 and 8.
Accordingly, in the counter-clockwise swing

- of the switch the circuit is not closed.

40

46

As a practical matter, to insure delicacy of
operation, it is desirable not only to form
the terminals 2 and 8 as stems with heads
which spread transversely within the tube,
but to coat with glass or other insulation the
stem of the longer, and conveniently the
stems of both, of the terminals. These fea-
tures are indicated in the drawing.

Figs. I and II show the switch of the in-
vention 1n practical application to a relay.
The switch, connected as described, is rigid-

- ly mounted upon a carrier 9 which is pivoted

65

at 10 1n a suitable stationary casing. Piv-
otal movement of carrier 9, limited by adjust-
able stops 11 and 12, is through such range
as to permit the oscillation described above.
The carrier 9 at a point remote from its pivot-
point 10 is engaged by a swinging lever 13,
Conveniently, the lever is a vertically swing-
ing beam, and the engagement is by means
of a stirrup 14 which hangs from the beam.
The beam is subject to the action of a sole-
noid 15. The arrangement is such that the
weight of the switch tends to swing both
the pivoted support 9 and the beam 13 in
counter-clockwise direction, and to maintain
the instrument normally in the inactive posi-
tion shown in Fig. II, with the support 9
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resting upon stop 12. The switch is then in.

the position shown in Fig. III. The energiz-

ing of solenoid 15 effects the swinging of

support 9 in clockwise direction, and when
the solenoid is deenergized the movable parts

return under gravity to the positions shown

in Fig. IT. The clockwise swinging of sup-
port 9 in response to the energizing of sole-
noid 15 brings the switch to the position illus-
trated in Fig. VI. Accordingly, when a re-
lay circuit is completed through solenoid 15
and the solenoid is energized, the switch op-
erates, and the main circuit is momentarily
closed ; the deenergizing of the solenoid and
the consequent return swing of the switch
1s, however, ineffective, in that a second clo-
sure of the main circuit does not occur. This
characteristic is advantageous in particular
applications, if only in a saving of current
and a saving of a drain upon batteries, be-
cause of an otherwise occurring useless dupli-
cation of circuit closure. '

I claim as my invention:

1. In a mercury switch two tubes arranged
for simultaneous oscillation between posi-
tions of opposite longitudinal inclination, an
electrical circuit, and two pairs of terminals
included in-series in the said circuit and pro-
jecting, one pair into each of the two said
tubes, the terminals of one pair being ar-

ranged in successive and intermediate posi-

tions within the tube, and the terminals of
the other pair being arranged in side-by-side
positions adjacent one end of the tube, and
a circuit-completing globule of mercury con-
tained 1in each tube, the globule in the second
of the tubes as characterized above complet-
ing and breaking contact in response to tube
oscillation with a celerity exceeding that of
the globule in the first tube in its contact-
making movement therein.

‘2. In a mercury switch two tubes unequal
in length arranged for simultaneous oscilla-
tion between positions of opposite longitudi-
nal inclination, an electrical circuit, and two
pairs of terminals included in series in the
sald circuit and projecting, one pair into each
of the two said tubes, the terminals of the

pair within the longer tube being arranged

In successive and intermediate positions with-
in the tube, and the terminals of the pair

within the shorter tube being arranged in

side-by-side positions adjacent one end of the
tube, and a circuit-completing globule of
mercury contained in each tube.

In testimony whereof I have hereunto set

my hand. _
ARCHER E. YOUNG.
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