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3 Claims,

This invention relates to improvements in anode
structures for electric power rectifiers of the are
type employing a metallic housing or tank re-
taining a suitable vapor or gas in which the arc is
produced.

In an electric power rectifier of the character
indicated ‘above, the anodes must pass through
the walls of the tank, from the exterior to the
interior, in insulated relation therewith. The op-
eration of a rectifier produces heat which varies
in intensity dependent on the density of the cur-
rent rectified. A portion of the insulator aboub
the anode is thus exposed to the high temperature
which the anode reaches at high current densities
while the outer portion of the insulator is sur-
rounded by the atmosphere at the comparatively
low ambient temperatures. In addition, portions
of the insulator are in contact with the wall »of
the tank which is cooled by the circulation of celd
water through the double walls thereof.

The temperature extremes to which the insu-
lator is therefore subject create stresses which, in
addition to the compressive stresses exerted on
the insulator to seal its joints with the anode in
gas-tight relation, cause chipping or cracking of
the insulator. Such cracking, which permits leak-
age of air, sealing or cooling medium into the
rectifier, is injurious to the operation thereof as
is well-known.

It is, therefore, among the objects of the pres-~
ent invention, to provide an anode construction
for electric power rectifiers of the metallic vapor
arc type in which the rectifying action takes place
in a metal tank; in which construction the several
portions are arranged in such manner that the
insulator is not subject to such extremes of heat
as was the case heretofore.

Another object of the invention is to provide
an anode construction for an electric current
rectifier of the metallic vapor arc type in which
the insulator about the anode is divided into two
or more sections subject to different temperature
ranges.

Another object of the invention is to provide an
anode construction for electric power rectifiers
of the metallic vapor type in which a divided in-
sulator arranged about the anode between the
anode and the tank is so shielded from the heat
conducted through the anode stem that the maxi-
mum temperatures of the insulator portion are
different and are reduced.

Objects and advantages, other than these above
set forth, will be apparent from the following de-
scription when read in connection with the sec-
companying drawing in which

(CL 250—27.5)

Figure 1 shows a vertical sectional view of an
anode construction, for an electric power recti-
fier of the metal tank inclosed type, embodying
the present invention, and

Fig. 2 shows a modified construction of the
anode stem which further reduces the transmis-
sion of heat therethrough.

Referring particularly to the drawing by char-
acters of reference, the reference numeral { indi-
cates an anode head having a stem 2 extending 10
therefrom through an aperture in a double walled
tank indicated ot 3. Tt will be understood that
the anode head { is within the tank 3 and that
the one end of the anode stem 2 is outside of the
tank 8 and is adapted to have a current supply 15
conductor (not shown) fastened thereto. The
stem 2 is divided, for purposes of convenience in
this specification, into several sections 2¢, 2b and
2¢ limited by the threaded portions of the stem
shown at 4a, 4b and fe. The section 2b is made
with a decreased cross-section area to decrease
the conduction of heat therethrough from the
anode head.

A plurality of shields 6, 7 and 8 in the form of
cylinders having an inwardly turned flange are
screw-threaded on the threaded sections ta, 4b
and 4c of the stem and extend in spaced rela-
tion over the stem section 2a, 2b and 2¢ from
adjacent the ancde head over the entire stem.

A lower porcelain {1 surrounding the ancde
stem section 2¢ and its shield § rests on a gaskeat
12 in a seat formed in the anode head. The
porcelain [{ provides a seat for a gaskst 13 which
supports an upper porcelain (4 which surrounds
anode stem section 2d and its shield 1. The upper
porcelain is spaced from and sealed against tha
shield 8 by & gasket (5 which is pressed down by
a washer {7 under pressure. The washer 7 is
under the action of a spring {8 which is com-
pressed by a nut {8 threaded on the sleeve 8. The
space between the porcelains and the stem 2 15
sealed against the entrance of air or gases there-
into by the pressure exerted on washer 1§ hy
spring 18. It is evident that sealing means other
than or in addition to the gasket {6 may also be
used.

The entire anode unit is supported within the
aperture through the tank 3 by a flange se-
cured thereon about the aperture therethrough
or & shoulder formed therein and is sealed in
gas-tight relatien with the tank by a gasket or 50
other suitable sealing means.

The insulator is thus divided into a lower por-
tion {1 which is heated to a high temperature
and an upper portion {4 which is comparatively 55
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cool. The gaskets (2, {3 between the porce-
lains permit expansion and contraction of either
portion without effect on the other. The tem-
perature extremes to which the ends of the up-
per porcelain, in particular, are exposed are so
nearly the same values as to avoid the creation
of heat stresses therein. The temperatures pre-
vailing throughout the several porcelains are
maintained at & substantially uniform value
throughout each entire porcelain by the shields,
which are made of good heat conductive ma-
terial such as copper. The temperature of each
shield is substantially uniform throughout its
length and equal to the temperature of the stem
at the point where the shield is attached to the
stem. The surfaces of the stem and of the shields
are also highly polished to reduce the transfer
of heat therebetween by radiation from the stem
to the shields and from the shields to the insu-
lators. Thus shield 7 prevents radiation from the
stem section 2b to the porcelain {4. The amount
of heat radiated from the shield T toward the in~
sulator 14 is thus much iess than the amount ra-

 diated from the stem if no shield were used and
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is uniform throughout the entire insulator.
Shield 8 reduces, to a lesser degree, the heat
transferred from the stem section Za to insu-
lator 1 -and to the lower porticn of insulator £4.
The seal betwasan the anode stem and the upper
inswlator 14 is located at {6 between the shieid
8 and the instilator to reduce the temperature of
the seal thereby reducing the deteriorating effect
of heat thereson to a negligible value.

Tn the modification shown in Fig. 2, transfer

- of heat by conduction from the stem section 2a

to the other stem sections and the shields there-
about is reduced by reducing the cross section
area of the stem section 2b by making such stem
section hollow. Greater rigidity with a smaller
stem cross section area is thus oblained than
would be possible merely by reducing the ex-
ternal dimensions of the stem. .

Although bubt two embodiments of the present
invention have been illustrated and described, it
will be apparent to those skilled in the art that
various changes and modifications may be made
therein without departing from the spirit of the
invention or from the scope of the appended
claims.

The invention claimed is:

1. In an ancde construction for electric power

rectifiers of the metallic vapor arc type enclosed

ithin a metallic tank, an anode having a head
portion and a stem portion, a pooriy heat con-
ductive electric insulator arranged about the stem
in spaced relation therewith and in sealing en-
gagement with the head, a second poorly heat
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conductive electric insulator arranged about the
stem and spaced therefrom and from the first
said insulator, a plurality of shields of highly heat
conductive metal with highly polished surfaces
supported between said anode stemm and said in-
sulators in spaced relation therewith and with
said head portion of said anode to prevent radia-
tion of heat from the stem to said insulators, and
means for pressing said insulators against each
other and for pressing the first said insulator
against the head of said anode.

2. In an anode construction for electric power
rectifiers of the metallic vapor arc type enclosed
within a metallic tank, an anode having-a head
portion and a stem portion, the stem being so
formed as to reduce the conduction of heat there-
through from the head, a poorly heat conductive
electric insulator. arranged about the stem in
spaced relation therewith and in sealed contact
with the head, a second peorly heat conductive
electric insulator arranged about the stem- in
spaced relation therewith and sealed against the
first said insulator, a plurality of shields of highly
heat conductive metal with highly polished sur-
faces secured on the stem of said -anode and
spaced between said stem and insulators and
spaced from said head portion of said anode.to
prevent radiation of heat from the stem to said
insulators, two of said shields being substantially
co-extensive with said insulators, and means for
pressing said insulators against each other and
for pressing. the first said insulator against the
head of said anode. ,

3. In an anode construction for electric power
rectifiers of the metallic vapor arcing type, an
anode having a head porticn and a stem portion
arranged within an evacuated chamber, a poorly
heat conductive electric insulator arranged about
and in spaced relation with said stem portion in
sealing relation with said head portion, a second

sorly heat conductive electric insulator arranged
about and in spaced relaticn with said stem por-
tion and spaced from the first said inswlator, cyl-
inders of material having high thermal conduc-
tivity severally arranged in the space between
said insulators and said stem portion and spaced
therefrom having the surfaces thereof highly pol-
ished for reducing radiation of heat thereto from
said stem portion and for reducing radiation of
heat therefrom to said-insulators and each hav-
ing the end thereof remote from said anode head
affized to said stem to thereby maintain the space
about each said cylinder at a substantially uni-
form reduced temperature throughout the length
of each said cylinder.
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