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My invention relates to electric discharge
apparatus for transmitting current between
direct and alternating current systems, and
has for its principal object the provision of
an improved arrangement of parts whereby

the operation of suck apparatus is rendered

more efficient and reliable. *

Tt is well known that the load capacity of
a discharge device of the vapor electric type
is dependent on the temperature attaimed by

its anodes and that this temperature 1s de-

termined by the voltage drop at the anode
surfaces, the magnitude of the current trans-
mitted through the device and the facility
with which heat is transmitted from the

anodes. If the temperature of an anode be-

comes too high, gases are driven out of 1ts
metallic body, the likelihcod of short circuits

between the anodes is increased and more -
rapid disintegration of the anode metal 1s
produced. If a cathode of mercury 1s used .
“and the anode temperature decreases below

a predetermined value, mercury is condensed

 on the anode and the likelihood of short cir-
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‘been omitted i-. order to simplify

cuits is greatly increased. In accordance
with my invention, these difficulties are large-

ly avoided by the provision of an anode P

formed and supported in a manner to permit
the ready transfer of heat therefrom and by
the provision of an improved form of anode
chamber or housing through which a low
pressure is produced in the immediate vi-
cinity of the anodes and the formation of
undesirable arcs is prevented. .
My
from the following description when con-
sidered in connection with the accompanying
drawings and its scope will be pointed out 1n
the appended claims. '
Referring to the drawings, Fig. 1 1s a sec-
tional view of a mercury rectifier wherein
my invention has been embodied ; and Fig. 2
is a sectional view showing a modified em-
bodi}nent of the Invention.
~ Fig. 1 shows a mercury rectifier compris-
ing a vessel 1 which is surrounded by cham-
bers 2, 8 and 4 for circulating a cooling fluid
and is provided with a cathode 5 and a plu-
rality of anodes 6, all but one of which have
: 1t the draw-
ing. Cooling fluid is admitted to the chamber
3 through an inlet 7 and from this chamber
is transmitted through openings 8 and 9 to
the chamber 4 from whence it is discharged

”~

chamber 2. .
through opening 11. The chamber 2 1s open

invention will be better understood

through opening 10 in any suitable manner.

Fluid for cooling the tank 1 is also admitted
through opening 7 and opening 31 to the
and 1s discharged therefrom

at the top and is interconnected with the
chamber 3 through an annular opening 31.
This method of circulating the cooling fluid
is of particular advantage in that the cooling
aoent or fluid is first applied to the parts of

the tank 1 at which it is desired to produce

rapid condensation of the mercury vapor pro-
duced by oneration of the device, and 1s then
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hrought into contact with the parts which =

operate at a comparatively high temperature.

The mercury cathode 5 1s supported 1n a re:
ceptacle 12, its upper portion being insulated
from the inner surface of this receptacle by
means shown as a quartz cylinder 138 and a

porcelain cylinder 14 which are intercon-

nected by a member 15 and arranged to float

" in the mercury of the cathode. It will be ap-

parent that other suitable means of maintain-
ing the cathode spot within the preoper area

may be utilized. The cathode receptacle 12
is attached to the tank 1 through a joint com-.
rising a metallic collar 16 ar.d an insulation

collar 17, a plurality of bolts 18 insulated
from the receptacle 12 by insulation gaskets

19’ being provided for compressing the col-

lars 16 and 17 between the lower edge ot the
tank 1 and the upper edge of receptacle 12 in
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o manner to make a gas-tight joint. It will .

be observed that the collar 16 is provided with

grooves at its upper and lower surfaces for .
maintaining the wire hoop gaskets 19 and 20

respectively in place during the assembly of
the apparatus; that the upper edge of the re-
ceptacle 12 is likewise grooved to receive the
wire hoop gaskets 21, and that springs 22 are
provided for ensuring that the pressure pro-
duced by tightening of the.nuts on the lower
ends of bolts 18 is evenly applied over the en-
tire surface ot the joint. - ;
'The anode 6 is provided with a hemispheri-
cal cavity at its lower end, is formed at the top
in 2 manner to facilitate the radiation and
transfer of heat therefrom to the cool wall

on
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93 of the anode chamber and is mounted on .

this wall by means of an insulator 24 and an
intermediate wheel-shaped -member 25 be-
tween the spokes or through the perforations
of which the heated vapors or gases around
the anode are readily circulated in a manner
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to bring them into contact with the cool sur-
faces of the upper part of the anode chamber.
With the anode 6 constructed as shown, an
approximately uniform temperature is main-
tained at its surface and the tendency to arc-

“ing is greatly reduced. It should be noted

that the spokes of the wheel-shaped member
25 are sloped to drain off to one side of the
anode any mercury which may condense

thereon.

The cover of the anode chamber comprises

a sleeve 27 of glass, or other suitable vitreous

material, sealed at one end to the metal hood

~ 28 upon which the anode terminal 29 1s sup-
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orted and at the other end to the metal
ange-shaped member 30. The rim ot the
member 30 is clamped between the upper edge
of the wall 28 and a collar 31 by means of a
split ring 32 and set screws 33, the upper edge
of the support 28 being grooved to maintain

‘the wire-hoop gaskets 34 in place during as-

sembly of the apparatus. The terminal 29 1s

connected to the anode 6 through means coni-

Erising a flexible lead 35 bv which the seals
etween the glass sleeve 27 and the metal
parts 28 and 30 are protected against injury
due to temperature changes and the conse-

- quent expansion and contraction of the lead.
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An insulation cylinder 39 attached at'one end
to the inner surface of the insulator sleeve 27
1s interposed between the anode lead and the
lower metal-glass seal to prevent the forma-
tion of an arc therebetween. , |

In the operation of vapor electric devices, 1t
is desirable that the anode be protected from

the hot vapor blasts projected from the cath-.

ode during operation of the device and that
the vapor pressure in the immediate vicinity
of the anode be maintained as low as possible
in order to minimize ionization in the vicinity
of the anode. These results are produced by

a tubular member 87 which is suspended from

the lower part of the anode support 23 and 1s
cut away at its lower end to form a semi-cir-
cular baffle having its concave surface facing
the wall of the tank 1. With this arrange-

~ ment, the anodes are protected from the hot

60

vapors, and these vapors are projected against

the top of the tank and deflected downward
~ therefrom in a manner to produce at the lower

| " openings of the tubes 37 an effect by which the
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vapor pressure within the tube is maintained
at a low value. e |

Current is transmitted through the device
by way of terminal 29, flexible lead 35, anode
6, a discharge between anodes 6 and cathode
5, and cathode terminal 38. | '

Fig. 2 shows an embodimélii'; ‘of the in- .

vention which is similar in most respects to
that just described but differs therefrom in

“that the anode is provided with cooling fins
40 having their surfaces formed in a manner
- to facilitate the transfer of heat from the

-———.

‘and an insulation shield supp

1,683,156

gnode to the inner surface of the anode cham-
er. . o |

The embodiments of the invention illus-
trated and described herein have been selected

for the purpose of clearly setting forth the
It will be apparent,.

‘however, that the invention 1s susceptible of

principles involved.

being further modified to meet the different
conditions encountered in its use.and 1 there-
fore aim to cover by the appended claims all
modifications within the true spirit and scope
of my invention. - . . '

What I claim as new and desire to secure by
Letters Patent of the United Statesis: -~

1. An electric discharge device comprising-

means forming an anode chamber, an anode

supported at a point intermediate the ends

of said chamber, anode supporting means 1n-
terposed between said anode and the side wall

of said chamber in a manner to permit the

free circulation of vapor therethrough, and a
cathode mounted outside said anode chamber.

2. An clectric discharge device comprising:

means forming a chamber, an insulator spaced
frem the ends of said chamber, an anode sup-
ported through said insulator, and a perfo-
rated support member interposed between
said insulator and the wall of said chamber.
- 8. An e¢lectric discharge device comprising

means forming a chamber, an insulation sup-

port member spaced from the ends of said
chamber, an anode suspended from sa1d mem-

 ber, and support means interposed between

said member and the side wall of said cham-
ber in a manner to permit the free circulation
of vapor therethrough. - _
4. An electric discharge device comprising
means forming a chamber, an insulation sup-
port member intermediate the ends of said
chamber, an anode suspended from said
member, and a perforated support member
surrounding said insulation member and in-
terposed between said insulation member and
the wall of said chamber 1n a manner to per-
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mit the free circulation of vapor within sa;d ,;

chamber. '. | | . _
5. An electric discharge device comprising
a flexible lead surrounded by a sleeve of
vitreous material sealed to a metallic support,
and an insulation shield interposed between
said lead and said seal whereby arcing be-
tween said lead and said seal 1s prevented.
‘8. An electric discharge device comprising
a flexible lead surrounded by a sleeve of vit-
reous material sealed to a metallic support,
orted from the
inner surface of said sleeve and extending be-
tween said lead and said seal whereby the for-
mation of an arc between said lead and said
seal is prevented. .
In witness whereof, I have hereunto set my

hand this 2nd day of June, 1925. -
| HERBERT D. BROWN.
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