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Oour inve ntion rela,’ces tc starting means for arc
discharge devices, particularly to electromagnetic
starting means for the holding anodes of mer-
cury arc rectifiers and the like, and its object is

5 the provision of an improved means of this char-
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cout of contact with the mercury in pool 2.

acter which is of simple construction and which
is positive and reliagble in operation. -

Tn the operation of electromagnetic starters for
the holding anodes of arc discharge devices of
the glass walled type difficulties have been en-
countered heretofore due to complication of the

gpparatus, inertia of moving parts thereof, inade-.

quate sealing means and other causes. In. ac-
cordance with our invention these difficulties are
overcome by the provision of a simple and effec-
tive starting device comprising a spring mem-

ber which is sealed into the tube of the arc dis~

charge device adjacent the mercury pool consti-
tuting the cathiode and whieh is arranged to co-
operate with an armature member operated by
an electromagnel mounted outside the tube.

Our invention will be ketter understood by ref-
erence to the following description when consid-
ered in connection with the accompanying draw-
ing and its scope will be pointed out in the ap-
pended claims.

Referring to the dra,wmg, Figure 1 is a dia-
grammatic view of a portion of a rectifier or simi-
lar system comprising an arc discharge device em-
bodying cur invention, and Figure 2 is a frag-
mentary perspective view of certain parts thereof.

In the figures an arc discharge device of the
glass walled type is shown comprising tube {,
mercury pool 2 constituting a cathode, main

anodes 3 which may be connected to any usual -

circuits (not shown), and holding anodes 4 which
are supplied with current from a transformer 5
threugh leads 8. ‘In order that the arc discharge
‘f\etween the cathede and the holding anodes 4

12y be established when voltage is applied to
tranerormer 5, it is necessary that a cathode spot
be formed cn the surface of the mercury pool 2
constituting the cathode. In accordance with our
invention this result is accomplished by the pro-
vision of a resilient member, as a coiled spring 1,
of molybdenum or other suitable material, which
is sealed at one extremity 8 into the tube [ and
adjacent the cathode and which is so mounted
that the inner extremity or tip 9 thereof extends
to a point above and closely adjacent to the sur-
face of the mercury in pool 2, thus forming a con-
tact means therewith. The resilient member or
spring 7 is preferably of sufficient stiffness to
hold the contact element, spring tip 9, normally
In

(CL 250——27.5) )
order to cause the tip 9 to dip into the mercury

pool upon initiation of the starting operation, an
armature member {8 comprising magnetic ma-
terial and preferably formed of a thin strip of
iron is connected to spring 7 as at a point {{ re-
mote from the extremity 8 thereof which is sealed
to the tube. The armature strip 18 extends from
its point of attachment on spring 7 toward the
closed end of the tube arm in which the spring
and armature are mounted, the outer end of the
strip preferably resting upon the lower walil of the
arm. Thus the thin strip forming the armature

.is arranged substantially parallel to the resilient

portion of the spring and to the lower arm of the
wall, and is so pogitioned in the relatively narrow

‘space between spring 7 and the lower wall of

the arm that the spring at its point of attachreent
to the armature is free to move downwardly a
short distance. It will be noted that if the down-

ward movement of the armature is -continued ¢
more ‘than necessary for the operation of the

starter,armaturestrip {80 then merely comes into
contact throughout its entire length with the glass
wall of the arm. For the purpose of operating the
armature {§ an electromagnet {2 is mounted ad-
jacent thereto and outside the fube. Since the
armature strip (8 is of thin material, preferably
convex in form toward the lower wall of the glass
arm and since the armature exitends a consider-
able distance relatively closely adjacent
wall, therefore breakage of the glass by the arma-~
ture 18 when the latter is drawn down by the
electromagnet #2, or when the apparatus is sub-
jected to shock or undue movement, is avoided.

Circuit connectiouns for the starting means -

above: described comprise a relay {3 which in-
cludes contacts {4 and i5 connected respectively
to electromagnet 12 and to the extremity 8 of
spring 1. A countact member {6 mounted on the
armature of this relay is normally maintained

in closed position with respect to contacts 14

and {5 by a spring (7 and is connected through
a lead 18 and resistance 19 to a terminal 20 of
transformer 5.
windings 21 connected in series respectively in
the holding anode leads 6.

In operation, when voltage is applied to trans-
former 5 electromagnet 12 is energized by cur-
rent flowing in the circuit including the trans-
former terminal 280, resistance 18, lead 18, con-
tacts 16 and 4 of relay 18, and lead 22. Arma-

ture {9 is then drawn down by electromagnet .

12 and depresses the free end Il of spring 7,

to this

Relay {3 further includes-two -

10

15

25~

40

45

thereby causing the contact means or tip 8 of .

spring T to dip info. the mercury pool 2.. The
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2
instant that tip 8 of spring 7T touches the mer-
cury, electromagnet 12 is short-circuited through
the current path including contacts 14, {6 and
15, lead 23, spring 1, spring tip 9 and mercury
pool 2, and spring 7 is therefore free to return
to its normal nonoperating position shown in the
figures. At the moment that tip 8 of spring 7
breaks contact with the mercury in pool 2, the
current flowing through the spring tip and the
mercury is interrupted at the surface of the
mercury pool! and a cathode spot is formed on
this surface. Holding arcs thereupon form be-
tween the cathede and the holding anodes 4.
Current then flows in the helding anode circuits
including coils 2! and these coils are energized,
thereby opening the relay 3 against the pres-
sure of spring {7 and disconnecting the circuits
of starting spring 7 and electromagnet i12. If
the holding arcs do not form the first time that
the tip & of spring 7 leaves the surface of the
mercury, the operation will be repoated until the
arcs form.

During the opsration period of the arc dis-
charge device, current continues to flow in the
circuits of holding ancdes &, thereby maintaining
the relay ls which controls the circuits includ-
ing spring 7 and clectromagnet {2, in open posi-
tion.. When, however, the asrc discharge device
ceases to operate, current ceases to flow in the
holding anode circuits including series coils 21;
a spring 17 of relay 138, therefore, recloses the cir-
cuits including spring '! and electromagnet 12 and
the starting system is again in readiness for the
initiation of the starting operation.
rent passing through the arc dizcharge device
should fail, the helding arcs wi
reformed when the current is

Resistance 19 limits the

current
through spring 7 during the starting operation.
This registance is in series with electromagnet
{2 also but as the current drawn by the electro-

flowing

magnet is small any voltage
19 is negligible.

What we claim as new and desire to secure
by Letters Patent of the United States is:

1. In a starter for a mercury pool arc dis-
charge device comprising an evacuated tube, 2
spring sealed into and projecting through a wall
of said tube, and a relatively long armature con-
nected at one extremity thereof to said spring,
and extending substantially parallel to said wall
and to a portion of said spring, the other end of
said armature bearing against said wall.

2. In a starter for a mercury pool arc discharge
device comprising an evacuated tube having an
arm portion, a spring mounted on said arm por-
tion at the outer end thereof, an armature con-
nected to said spring and extendmg a substantial
distance between said spring and a side wall of
said arm portion, said armature having a free
end in contact at.its extremity with said side wall,
and means to move said armature toward said
side wall of said arm portion info a position sub-
stantially parallel to said wall, said armature
when moved by said means tending to make con-
tact through substantially its entire length with
said wall.

3. In a starfer for an arc discharge device in-
cluding an evacuated tube and a mercury pool
therein, .a spring comprising g coiled section
mounted on a wsall of said tube and a second
section connected to said first section and ex-
tending to a point adjacent said pool, an arma-
ture connected to said spring at a point thereof
between said sections and extending between said

drop due to resistance

If the cur-"
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wall and said coiled spring section to a point of
said wall remote from said first-named point, and
means to move said armature toward said wall
into a position substantially parallel to said wall,
said armature when moved by said means tending
to make contact through substantially its entire
length with said wall.

4. In a starter for an arc discharge device in-
cluding an evacuated tube and a mercury pool
therein, a spring having a highly resilient por-
tion mounted at one end thersof in an arim of
said tube, said spring including a portion con-
nected to said resilient portion and having a tip
adjacent said pool, an armature comprising a
thin metallic strip connected to said spring and
extending between the wall of said arm and said
resilient portion of the spring, and electromag-
netic means to move said armature toward said
wall into a position substantially parallel there-
to thereby to move zaid tip into contact with the
mercury, said armature when moved by said
ineans tending to make contact through substan-
tially its entire length with said wall,

5. In a starter for an are discharge device in-
cluding an evacuated tube and a mercury pool,
a conductive member comprising 2 resilient por-
tien connected to a wall of said tube and a por-
tion extending between said resilient portion and
a point adjacent said mercury pool, an armatbure
comprising a strip of magnetic material in en-
gagement at one end thereof with said wall and
af its other end with said conductive member
at a point of said conductive member remote from
the point-of connection of said conductive mem-

er to said wall, and electromagnetic mezans to
move said armature toward said wall into a po-
sition substantially parallel thereto thereby mov-
ing said second-named portion of said conductive
member into contact with the mercury poel, said
armature when moved by gaid means tending to
make contact through substantially its enfire
length with said wall. .

6. In a starter for an arc discharge device in-
cluding an evacuated tube and a mercury pool
therein, a spring of arc-resistant metallic mate-
rial mounted on a wall of said tube and having
a tip portion formed integrally with the main
body of said spring extending to a point adjacent
said pool, an armature connected to said spring
and having a free end portion in contact with
said wall and extending a substantial distance
ketween said spring and szid wall cf the tuke, and
electromagnetic means to move said armature
into a position substantially paraliel to said wall
thereby to move said tip portion into contact with
said mercury.

7. In a starter for a mercury pool arc dis-
charge device comprising an evacuated tubse, a
spring of metallic material highly resista 1.1’3 to
heat having two seciiong of differing degrees of re-
siliency, the more resilient of said "Mmom belng
mounted at one extremity thersof on a wall of
said tube, the less resilient section of said spring
including a tip portion integral therewith at the
extremity thereof remote from said first ssction
adapted to be moved into contact with said mer

cury pool; an armature connecied to sald sprin
and having a free end portion in contact a;r, th
xtremify thereof with said wa’l and extending
a. substantial distance between said spring and
said wall of the tube, and means to move said
armature into a position substantially parallel to
said wall.
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