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‘The present invention relates to. a mercury
vapor rectifier and more particularly to a cath-
ode for such device and a method of producmg
the same.

One fault of the conventmnal mercury vapor
rectifiers is that they are not suited for use in
moving vehicles and boats because the mercury
cathode will readily splash or otherwise change
its posmon and cause failure of the rectifier.

An object of the present invention is to pr0v1de
a cathode for a mercury vapor rectifier in which
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the mercury is absolutely prevented from splash-

ing or changing its position in the rectifier .

~whereby the rectifier may be subjected to sudden
and violent movements without interfering with

- the operation thereof. Thus, the rectifier is .

quite suitable for use on moving vehicles and
| like environments. ' -

Another object of the invention is to p10v1de a
method of forming a cathode for a mercury vapor
rectifier, which cathode will provide the neces-
sary mercury vapor for operation of the rectifier,
but which retains the mercury in a relatively im-
mobile form. |

Other objects and adva,ntages of the invention
will be apparent from the following description
of a preferred form of the invention, reference
being made to the accompa,nymg drawmgs
wherein: -

- Fig. 1 1is a vertical sectmnal VIEW of a mercury
vapor rectifier;

- Fig. 2 is a view in section taken substantmlly
on line 2—2 of Fig. 1;: and

- Pig. 3 is a persmctwe view of the cathode
‘member of the rectifier, the member being shown
inverted with respect to the position it norma,lly
assumes in the rectifier.

My invention consists in the promsmn of a
porous, preferably disk-like member, which may
be formed of any suitable material, and which
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and the wall and terminal of the tube is effected
by surface conduction along the mercury. Since
mercury offers a relatively high resistance, an
appreciable amount of current is lost in the gen-
eration of heat, particularly in high power ftubes
rectifying large currents. In my improved rec-
tifier, when the porous cathode is of metal, there
is a large contact area throughout the body with
the mercury and the contact of the body with
the terminal effects a relatively good electrical
contact and the heat generated by electrical re-
sistance at the cathode is considerably less than
for the pool type cathodes. |

Referring now to the. drawmgs I have shown
certain parts of a rectifier for the purpose of il-
lustrating my invention; the starting mechanism

“and circuits for the rectifier are not shown, but

they may be similar to those disclosed in my co-
pending application Serial No. 734,712, filed
March 14, 194'7, now Patent No. 2,468,037, dated
April 26, 1949. The rectifier includes an inner
stainless steel tube 10 closed by a top plate 1|
ahd 2 bottom plate (2. The plate It is welded
to a ring 13 and the ring 3 is threaded into the
upper end of the tube 10. After the plate is
properly positioned the threads are then welded
as indicated at 14 so that a gas-tight seal is

formed. The plate 12 is similarly attached to

the lower end of the tube 18, the plate being

welded te ring 15 which is threaded into the tube
and welded therein as described with reference to
the ring (3. |

The usual type anode 1§ is SUDI}OItEd in place_
by a collar I7 that is bonded with the upper end
of a glass collar 19 to form a hermetic seal there-
with, and the collar 19 is carried on a central
neclkk 28 formed on the plate 11 and is bonded

thereto by a hermetic seal. In accordance with
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member is capable of absorbing within it sub-
stantially the entire volume of mercury to be

used in the rectifier. The body is saturated with

mercury before it is placed in the rectifier, and

it provides the requisite amount of mercury at

the surface thereof for establishing operation of
the rectifier and at the same time, there will be
no free body of mercury which could splash or
become otherwise displaced due to tilting or jar-
ring of the rectifier and therefore backfire or
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failure in the rectifier from this common cause

is obviated.

In certain types of rectlﬁers now In general
use, the cathode is formed by a pool of mercury
and the electrical contact between the cathode
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established practice, an annular deionization
orid 22 is provided in the cenftral portion of the

“tube 10, and an auxiliary anode 23 is prowded

below the grid 22.

The cathode for the rectlﬁer which is the
novel feature of the rectifier, is formed cf a disk-
like porous member 2% which is supported on the

bottom wall (2. The member 25 may be formed

in any suitable manner. For example, it may be
a disk-like porous, non-ferrous metal body simi-
lar to filter elements now commercially available.
These members may be made by compressing

- powdered metal in g suitable mold to form a body

of the desired shape, and then this body is sin-

tered to bind the particles together. Such a body

will be relatively porous so that it could be used
as a filter for liquids. I prefer to form the body
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of non-ferrous material, such as copper or a cop-
ber alloy, although it is to be understood that
other materials, including ferrous metals and
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non-metals could be used. The under surface of

the cathode member 25 is provided with a cir-

cular concave recess 28, and when the member-

is in position in the rectifier a cavity is formed
between the walls of the recess 26 and the wall
(2. The purpose of this cavity will be explained
more fully hereinafter. A central opening 27 is
formed through the cathode member for securing
it in the rectifier, as will be more fully explained
hereinafter.

......

4 |
During operation, the vaporized mercury will
condense on the sides of the tube (0 gnd it will
dow downwardly and be directed onto fthe
cathode member 2% by the deﬂector and he re-
absorbed by molecular attraction.

The cavity formed by recess 2§ and the bottom

wall provides a pressure source when the cathode

member 25 is heated from use which tends to

- force the mercury in that member to the sur-
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 After the cathode member 25 is formed, it is

Immersed in mercury in a pressure chamber and
a pressure of at least 50 pounds per square inch
is produced in the chamber. The chamber is
then heated to a temperature of at least 200° F.
until the member is completely saturated with

mercury. The requisite amount of mercury to
provide efficient operation of the rectifier will be
retained within the member 25 by molecular
attraction. As an example of the proper size of

the member 25, I have found that, for a rectifier
capable of delivering 130 amperes average D. C.
at 600 volts, g cathode member two and threes-
quarters inch in diameter and three-quarters
inch thick is satlsfactery

The mercury impregnated member 23 is at-
tached to the bottom wall by a bolt 38 which
extends through the bottom wall 12 and is welded
thereto. This bolt éxtends through the opening
27 and a nut 3! is threaded on to the ‘bolt for
securing the member to the bottom wall {2 The
upper surface of member 25 is counter-sunk ‘at
32 to receive the nut 3¢ below the sur faee__thereo_f

Preferably, immediately above the edges of
member 25 there is gn annular deflector 33 at-
tached to the tube 10 and arranged to direct con-
densed mercury collecting on the walis of tube

I8 onto the member 25. |
- A laterally extending cathode connector 25 is
attached to the plate 12 by the bolt 30 and a nut

b which is received in a counterbore 37 formed.

in the connector. Thus, the connector 35 is
meehenleally and electrically attached to the
plate 12 and the cathode member 25. The outer
~end of the connector 3% is provided with a pair
of cpenings 388 by which the connector may be
bolied to. a suitable support which would also
include a connection with the circuit in which
the rectifier operates, but which are not shown.

“After the cathode membher 25 is in place, the
fube 18 is evacuated by way of an outlet nipple
34 formed in the top wall i1, and this outlet is
then pinched coff and sealed.

1t is desirable to cool the tube 19 durmg epera-
tion of the rectifier and for this purpose I have

shown a sleeve &6 surrounding the tube {§ and

spaced therefrom by insulated spacers 4!, It
will be observed that there is an opening between
the upper and lower.ends of sleeve 48 and the
tube (8 so that an air passage is formed there-
through.  On the lower end of the sleeve 40 I

have provided a perforated support 42 on which

is mounted an electric motor 43 for driving an
air fan 44. During operation of the rectifier the
fan 44 draws air between the tube (0 and sleeve
20, thereby providing j, eeellng action.

- In operation, the mercury vapor rectifier 18

inltlated by an 1gn1te1 not shown, but which is

effective to form a cathode spot and initiate an
election discharge between the porous cathode
-and either of the anodes de51red or both. The
lectlﬂer theii eperatee in the usual manner,
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face thereof.

Tt will be apparent that the mercury in the
rectifier will be completely contained in a rela-
cively immobile form in the porous member 25 so
that jarring and tilting of the rectifier will in
no wise effect the operation :thereof and yet,

ample mercury will be availablé“for vaporization

to effect operation of the rectifier. Thus, as long
aS the rectifier is normally retained in an upright
position, as shown, so that the veaporized
mercury can condense gnd return to the mem-
ber 25, it may be int‘ermittentljr tilted, jarred or
etherw:tse displaced {rom 1ts nermal position
without affecting its operation.

I have found that by forming the cathode
member 25 of a metal that will amaigamate with

‘the mercury, a more satisfactory electrical con-

tact than is obtained in the conventional type
rectifier will be effected. Fur$hermere, 2, IMEYr-
cury emale'e‘n is equally as e Ticient as a liquid
mercury cathode, as far as emission ability is
concerned. Although non-metallic materials
could be employed to form the cathode member,

such members will not be as efficient as when
a metallic member I8 used and more heat will be
genera,ted R | . s

- Other metals than mercury eeuld he used for
the cathode by impregnating:such metal in a
porous member. For example; zinic or léad could.
be used, but if used, they would have to -be
melted before ionization could take place. It is
to be understood, therefore, that my invention
includes the use of metals other than mercury
and the claims should be so eenstrued |

It will be apparent that by my invention an
efficient, relatively simple rectifier may be pro-
vided which can be successfully used in environ-
ments in which other known types of rectifiers
could not be utilized by reaeen of the I1qu. d
quality of the cathode. *

Although I have described” bnt one form oOf
the invention, it is to be understood that other
forms could be devised, gll falling Wlthll‘l the
scope of the claims Whlch follow.

I claim: | _

1. A mercury vapor 1eclt1ﬁe1 comprising, a
tube including a bottom wall member and a cath-
ode supported on said wall member said cath-
ode being formed of a porous disk member satu-

rated with mercury, one of said members hav-

ing a recess formed therein for providing a
mercury collection pool and’ pressure chamber

“hetween a bottom surface of the cathode mem-

ber and the upper surface of the wall member.

2. A mereury vapor rectifier comprising, a tube
including a bottom wall, and a cathode com-
prising a porous disk supported on said wall,
sald disk having a recess in the bottom surface
thereof for forming a mercury collection sump
and pressure ehamber between the well and sald
disk.

3. A mercury vapor rectifier comprising, a
vertical tube; a cathode at the lower end of the

tube, said cathode comprising a porous disk-

11ke body having absorbed therein a body of
mercury, the said mercury being substantlally
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the entire amount of mercury in the tube; and
deflector means about the inner wall of sald

tube and above said cathode for directing mer-

cury, condensed on the. 11181(218 of the tube on

to said cathode,

4. A mercury vapor rectlﬁer he,vmg substen- |

tially the entire mercury content of the cathode
ebsorbed in a porous copper body.

5. A mercury vapor rectifier having substan-
tially the entire mercury content of the cathode
thereof absorbed in a porous copper alloy body.

6. A mercury vapor tube comprising an en-

velope, an anode in the envelope, a porous cath-
 ode in the envelope, said cathode having absorb-
ed therein a body of mercury, the said mercury

i §
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vapor; a porous disk-like body in the envelope
capable of retaining substantially the entire body
of mercury therein, said body having a recess In
the undersurface thereof; and a plate closing said
I'eCESS. |

- 12. The method of forming a cathode for a
mercury vapor tube which comprises immersing
a porous body capable of retaining mercury

therein by molecular attraction into a pool of

mercury, applying a pressure in exeess of atmos-

~ spheric pressure over the pool of mercury con-.

1o

- being substantially the entlre emeunt of mer- -

cury in the envelope.

7. A mercury vapor tube comprising an en-

velope, an anode in the envelope, a porous disc-
like cathode in the envelope, said cathode hav-

ing absorbed therein a body of mercury, the

said mercury Dbeing substantially the entlre
amount of mercury in the envelope. -

8. A mercury vapor tube comprising an en-
velope, an anode in the envelope, a body of mer-
cury in the envelope ior premdmg mercury

vapor; and a metallic porous cathode in the en-

velope having absorbed therein a body of mer-
cury, the said mercury being substantially the
entire amount of mercury In the envelope.

9. A mercury vapor tube comprising an en-
- velope, an anode in the envelope, a body of mer-
cury in the envelope for providing mercury
~vapor: and a porous, non-ferrous metallic cath-

. ode in the envelope having absorbed therein a

body of mercury, the said mercury being stbstan-

‘tially the entire ameunt of mercury in the en-

velope.
16. A mercury vapor tube eomprlsmg an en-
veiope, an anode in the envelope, a body of mer-

ﬁvelope capab]_e Of I'Eta,'lnlng SUbStantlally the €l

 tire body of mercury therein and having a recess
- 48

" therein beneath the top surface thereof.

taining said body and elevating the temperature

of the mercury and body ebeve etmOSpherlc tem-
perature.

13. The methed of fermmg a, cathode for a
mercury vapor tube which comprises, compress-
ing a quantity of powdered metal into a suitable

~ shape, sintering the powdered metal to form =
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porous body, immersing said body into a pool of
m\e.rcury, applymg 3 pressure in excess of atmos-
pheric pressure over the pool of mercury con-
taining said body and elevating the temperature
of the mercury and body above atmespherle tem-
eereture

14. The method of forming a cathode for a
mercury vapor tube which comprises immersing
2. porous bhody capable of retalning mercury
therein by molecular attraction into a pool of
mercury, applying a pressure of at least 50 pounds
per square inch in excess of atmospheric pres-

sure over the pool of mercury containing said
body and elevating the temperature of the mer-
'cury and body to at least 200 degrees ¥
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- cury in the envelope for providing mereury
vapor; and a porous disk-like body in the en--

11. A mercury vapor tube comprising an en-

irelepe an anode in the envelope a body of mer-

cury in the envelope for premdmg mercury
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