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UNITED STATES PATENT OFFICE,

CHARLESY ¥. A. 30HULDT AND ?RANK H. NIGHOT:SOKLQF 8T, PAUL, MINNESOTA.

MERCURY-CONTACT RELAY,

937,098, Specification of iettel's Patent.  Patented Oct. 19, 1909,

Application filed October 12, 1908, ngrial o. 457,298,
“To_all whom it may concern, | as porcélain, wood fiber or vuleanized rub-

T oan

)

% invention, such as will enable others skilled | tally at 14>. The upper ends of the necks
in the art to which it appertains to make ang | 13 terminate in heads 13¢, vach of which, as
use the same. » shown, has four radial perforations 130

Our invention has for its object to pro- | The perforations 18% open ato’ grooves 17,
vide an improved merctry contact relay, | which in turn lead to small mercury wells 16,

15 and to this end the invention consists of the | formed in the end portions of the bar 1],
novel devices and combinations of ‘devices | By reference to Figs. 1 and 4, it will be
hereinafter' described and defined in the noted that the perforations 13" lie in a plane

_ claims. o _ slightly below the upper portion of the wellg

The improved relay was especially de- | 16, this being done for an important. puy-

20. signed for use in connection with railway | pose which will hereinafter appear.
signaling systems, but is, nevertheless, capa- An approximately vertical funnel plate 17
ble of general use wherever a relay of this | is secured to the end of the section 14° of the
general character may be found serviceable, | mercury tube 14, and extends entirely across,

" In the accompanying drawings which | and from top to bottom of the raised end

25 illustrate the invention, like characters indi- portion of the envelop or inner casing 7, o
cate like parts throughout the several views. | as'to cut off a small compartment 7 from

Referring to the drawings: Figure 1 is { the main body portion of the satd envelop,
a vertical section taken through ™ the im- | Algo by reference to ¥ig. 1,1t will be noted

. proved relay, approximately on the line #* I that the tube section. 14 leads from the ex-

80 27 of Tig. 2 Fig. 2 shows the improved re- | treme Jower portion or bottom of this com- .
lay in end elevation, some parts being broken | Partment 72, ‘
away and some parts being sectioned ; Fig, 1/ A transversely extended approximate .U
3 is a plan view showing the internal mecl. " shaped or forked bearing 18, is secured {o
anism of the relay removed from working | the intermediate portion of the bar 11, and a

85 position; and Fig. 4 is a section taken on the ( wire 19 is attached at one end to one of the

- Irregular line ¢ z* of Fig. 8. /| brongs of this bearing. The other end of the

The outer shell, or keys proper of the re: | wire 19 is attached fo a small lever 20 that
lay, is shown as made up of a base plate 1, | is pivoted to the other prong of the said
a curved top plate 2, and a heavy elass wall | bearing 18, and is subject to an adjusting
3, the said parts being rigidly but detach- | screw 21, by means of which, {he tension on
ably connected by bolts 4. o the top plate | the sa1d wire 19 may be varied.

' 2, a pair of magnets 5.are sccured, the same | A\ ‘contact supporting Jever 22 ig inter-
as shown, having depending headed coves 6 1 mediately connected 10 {he intermediate por-
that project downwurd through suitable | tion of the-wire 19, so that the said wire

45 seats in the said plate 2. ) Co alfdrds.a fuleram for the said lever.” At one

The working parts of the relay are con: | side of its fulerum, the lever 99 iq provided
tained within an air-tight inner shell in the | witlh ‘a transversely  extended armature
form of a glass envelop 7, which as shown, ’ plate 23, that underlies the coves 6, and
is supported from the top plate 2 of the case | hence, is subject to the said magnets or

50 by a pair of stirrups 8 and 9. As shown, i maghnetic coils 5~ At g point near its arma-
thin layers of cement 10 are interposed be- | ture, the lever 22, ag shown, is provided
tween the stirrups 8 and 9 and the glass en- | with a small threaded finger 24, on which
velop 7, so that the latter is firmly secured | is an adjustable weight 5. by adjustments

55 in position by the two stirrups, and spaced | of which latter, the counteérpoise of the Jever

5 v . Y

Be it known that we, Cuarues F." A. | ber, is secured within, and to the bottom of

Scrurpr and Frank H. NicroLsow, citizens | the glass envelop 7, by a body of cement 12. -

of the United States, residing at St. Paul, in Near its ends, the bar 11 has vertical perfo-
the county of Ramsey and State of Minne- rations that receive portions of {he cement
sota, have invented certain new and useful | 12, and contain the up-turned necks 13 of a

Improvements in Mercury-Contact Relays; mereury tube 14, which latter ig seated in the

60

and we do hereby declare the following to | body of cement 12, and at one end, is up- -

bea full, clear, and exact description of the | turned at 142, and then is extended horizon-

apart from the outer casing,

22 may be varied.
A base bar 11 of insulating material, such {

To each end of the lever 22 is secured a
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consact” holder preferably in the form of a

sheet of mica 26, but which may be of other
insulating material. ach contact holder
26 carries two pairs of inverted U shaped
contacts 27, having depending contact
points 28 preferably of platinum, that are
arranged to engage each in the mercury Z,
contained in mercury cups 16. One end of
the lever 22 is shown as guided by a split
post 29 secured on bar 11.

There is nothing novel in the manner in
which. the relay herein disclosed is wired,
and hence, for the purposes of this case, it
will be sufficient to note that binding posts
30 on the top plate’® of the case, are con-
nected by wires 31, that extend through
sealed passages in the envelop 7, to contact
points 32 located one in each mercury con-
taining well 16.

Pefore the inner casing or iransparent
envelop 7 is hermetically sealed, all of the
parts contained therein, must, of course,
be properly adjusted. Also the required
amount of mercury must be introduced into
the said envelop. The amount of mercury
introduced inte the envelop should be sufii-
cient to fill the tube 14, its necks 13 and

heads Y

8%, up to the altitude of the perfora-
{ions 13%, so that this mercury will run into
and Bl ‘the wells 16 without overflowing
the latter. - In shipment the mercury may
run where it will, and when desired, 1t may
be properly collected, first by standing the
entire device on its left hund end, direc-
tions being taken in respect to Fig. 1. This
wiil eause 21l the loose mercury to be col-
lected on the funnel plate 17, hence directed
into the compartment 75 Then, when the
device is properly arighted, or set, as shown
by fig. 1, the mercury will run down
through the tube section 14* and 14# into the
tube 4, and from thence through the necks
13 and perforations 18> into the mercury
wells 16.

The relay as is evident, is thoroughly pro-
tected from the clements, such as rain, snow
E6)

4

axid divt, and furthermore, the delicate parts
thereof, are protected so they cannot possi-
by be tampered with. This latler feature
iealf, is of the very greatest importance,
especially in railway signaling apparatus,
wherein reliability under all conditions, 1s
the first requivement. The transparent en-
velop enables inspection at all times of the |
internal mechanism of the relay, and this
festure, as 15 obvious, is highly important.

937,088

Preferably, the air-tight envelop afforded
by the inner glass casing 7 before it is
sealed, has the air pumped therefrom, so
that the operative parts of the relay are not
closed or contained in a vacuum. This pre-
vents oxidation of the contact points of the

-relay.

What we claim is:

1. In an electrical relay, the combination
with a glass envelop and magnetically actu-
ated contacts therein, including a lever, and
a magnet entirely outside of said envelop
operative on said contact lever.

2. In an electrical relay, i

the combination
with a glass envelop and magnetically actu-
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ated contacts therein, including a lever; of -
a shell inclosing said envelop and 2 magnet -

supported by said shell with its core entirely
outside of said envelop, and which magnet
is operative on said contact lever, substan-
tially as describéd. :

8.'Tn an electrical relay an air-tight en-
velop, mercury wells contained thersin, mov-
able contacts codperating with said <ells,
and means for collecting mercury coniained
within said envelop and for directing the
same into said wells, substantially as de-
seribed. .

4. Tn an electrical relay, the combination
with an air-tight envelop, of a funnel plate
and a mercury tube within said envelop,
said tube having passages leading to and
terminating in open mercury containing
wells, movable contacts within said envelop
covperating with said wells, and a_magnet
for actuating said contacts, the said funnel
plate and mercury tube being arranged to
collect all the mercury contained in ssid
envelop, when the latter is turned on one
eud, and to dirvect the mercury inmto said
wells when the said envelop is subsequently
avighted or set in mormal position.

5. Tn an electrical relay, the combination
with a wire and a support for the ends there-
of, of a contact lever secured to the inter-
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mediate portion of the said wire, the said .

wire serving as a ylelding fulerum for the
said lever.
In {estimony whereof we affix our signa-
tures in presence of two witnesses.
CHARLES F. A, SCITULDT.
FRANK I1. NICHOLSON.
Witnesses:
II. D. KiLcore,
Avnicr J. Swaxson.
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