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My invention relates specifically to improved
bafile arrangements for pool-type rectifiers and
more generally to improved structural features
for gaseous electric discharge devices.

In the operation of eléctric discharge devices
employing a pool-type cathode, it is desirable to
reduce the arc drop to a minimum and also to
“jhsure that current is not conducted during an
qnterval of inverse voltage on the anode-cathode
circuit. In accordance with an important aspect
«of my invention, I provide an improved water-
«cooled bafile construction which reduces the arc
.drop and insures a division of the arc and a dis~-
tribution of the arc stream over the anode sur-
‘face.

Tt is an object of my invention to provide a
‘new and improved gaseous discharge device hav-
4ing a low arc drop.

Tt is another object of my invention to provide
an improved electric discharge device of the
.gaseous discharge type in which the arc is cooled
by an extended surface which also insures dis-
#ribution of the arc over the anode surface. ~

My invention will be better understood by ref-
erence to the following description taken in con-
neetion with the accompanying drawing, and its
scope will be pointed out in the appended claims.
Tn the drawing Fig. 1 is an elevational view par-
‘tially broken away illustrating one embodiment
“of my invention; Fig. 2 is an elevational view in
-gection of the device illustrated in Fig. 1, the sec-
tion being taken along the line 2—2 of Fig. 4;
"Fig. 3 is a- sectional view taken along the line
3—3 of Fig.'1; and Fig. 4 is a sectional view taken
along the line 4—4 of Fig. 2. :

Referring now to the drawing, I have shown
my invention applied to a gaseous electric dis-
charge device employing a pool-type cathode 1
which may be of suitable conducting liquid such
as mercury and a cooperating cylindrical anode 2

‘Wwhich may, to advantage, be formed of graphite.-

The anode and cathode are housed within a gen-
erally cylindrical casing or tank provided by a
cylindrical inner wall 3, closed at one end by an
end wall §. The upper end of the casing is closed
by a suitable cover plate 5 bolted to a mounting
ring 6 which is secured to the inner wall of cas-
.ing 8. The cover supports the anode 2 in spaced
and insulated relation with respect to the cathode
I-in a manner well understood in the art. The
tank for the device is completed by an outer cy-
lindrical wall T conforming generally to the shape
_of the inner casing 3 and spaced therefrom to
-provide a water jacket. As indicated in the draw-
.ing a spiral cooling passage is prowded by a hell-
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cal fin or separator 8 secured between the inner
}and outer casings 3 and'1. The seéparator 8 ter-
minates at the upper end of the tank as illustrated
at 9 and the passage thus formed commumcates
‘with an'outlet fitting 10. S

In- accordance ‘with an important feature of
my - invention, I provide a plurality of - vertical
extending baffle members which-function to cool
and ‘divide the arc and to insure that the arc is
distributed over the* active surface of the-anode

~2.These baffles dare in-the form of vertically ex-
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tending tubes |1 arranged in-equally spaced re-
lation around the discharge region of the device.

‘Each baflle is suitably closed -at theé upper ends
5 by means of a plate 12 'which is welded within a

flattenéd portion-of the tube. The tubes are

‘welded to the bottom wall & of the inner case and

open into the: reglon between “the "bottom end
walls of the casings 3 and 1. *'As illustrated, each
of the bafile members is’ prov1ded with a centrally
located “trahsverse” vane - 13 “‘which -termninates

‘short of ‘the upper end 'wall 12 and which extends

to the bottom of the outer casing 1. A‘éircular
metal ring 14 is arranged between the inner-and
the outer end walls ‘of the tank and “connects
with the vanes 13 ‘of the baffies I1.: This ring
requires that the water introduced 1nto the center
portion of ‘the ring ecirculate through each of the

vertically extending bafilés before entéring into

the helical passage between the inner and outer
casing and- effectively providing inlet and outlet
headers for the ‘bafiles 1.7 As best illustrated in
Fig. 4, an inlet connection |5 communicates with
the space between the inner and outer casing and
on the inside of the ring {4 through a ‘passage
defined by-partition members 18 which as shown
in Fig. 1, extend upwardly at their-outer ends to
join with the bottom surface of the separator 8
and along the rest of their length with the wall 4
of the inner casing. 'With this arrangement wa-
ter introduced into the passage-defined by the
members 16 and the end walls of casings3 and 7

“is required to flow to the-center -portion of the

casing ‘and upwardly in parallel -paths: through
the passages 1T-defined by the tubular baffles and -
the vanes -13. The water continues to flow over

‘the ends of vanes 13 down through passages {71’

to the header or space on the outside of ring {4
and then upwardly through the- spiral ‘passage
between casing 8 and 7 to-the outlet fitting 1§
The inner casing is depressed as shown.at 18 to
provide a centrally located retaining-cup for a
substantial portion of the cathode liquid. . This
depressed portion is bonded to the outer casing

‘and is surrounded by a metal reinforcing ring 19
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positioned between the inner and outer walls of
the casing. A cathode connection is provided by
bus bars 20 suitably bonded to the outer wall of
the casing at the region of the ring 19. The
anode 2 is surrounded by a grid basket 21 which
may be supported from the cover § in insulated
relation with respect thereto.. A separate lead-
in conngction for the grid is provided by a suit-
able seal construction illustrated schematically
at 22. Interposed between the lower face of the

10

grid basket and the surface of the cathode pool -

is generally circular splash baffle 23 having three
equally spaced arms 24 supported in insulated
relation with respect to the tank by means of stud
assemblies 25. A starting electrode 26 which, as
illustrated, is of the immersion-ignitor type is
supported on a conductor 27 which is in twrn
mounted in insulated relation with respect to the
tank by a starting electrode mounting flange ds-
sembly 28.

o An the operation of the, Allustrated embodiment
_‘ 1nvent10n, an arc discharge is established
-between, the cathode surface and, the anode 2 by
B & ‘& cathode spot on the cathode surface by
energization of the starting electrode 28. The
Splash baffle 23 in cooperation with the vertical
.extendmg cooling baffles 1 divide the arc info a
gplurahty ‘of ‘arc streams corresponding to the
numbel of vertlcally extending bafiles and insure
.that the arc is distributed over substantially the
.entire, anode surface The water cooled baffes
.are also in intimate contact with a_substantial
‘volume of the ionized vapor and provide for ef-
-fective control of and 1educt10n in the operating
.vanor preesure As a result of this cooling of
the arc st eam and 1ts d*strlbutlon over the

‘between the face of the anode 2 and the surface
.of the cathode pool. As will be readily appreci-
ated this decrease in dletance reduces the arc
.drop. of the device. As a result, this construc-
tion: ha_s been. found very desirable partlcula_lly
dn, devices for a high-current capacity rectifier.
-The baffies ] also offer relatively little obstruc-

tion to the arc in that they do nof increase the

.arc drop and the gain expected from reducing
the anode-cathode spacing is fully realized.

.. While T have described and illustrated 2 par-
ticular embodiment of my invention, it will be
chvious, te those skilled in the art that changes
-and.modifications may be made without depart-
-ing from my invention in its broader aspects and
I, therefore, aim in the appended claims to.cover
.all.such changes and modifications as.fall within
the true spirit and $cope of my invention.

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

1.. An electric discliarge device of the single
‘ahode type including a generally cylindrical en-
closure, a pool-type cathode in one end of said
enclosure, & generally cylindrical anode supported
in insulated relation with respect %o said en-
closure -and having an end thereof in opposed
spaced relation to said pool-type ¢athode, a baf-

‘fle interposed between said ancde and cathode ™

_obstructing the direct discharge path between
Said anode and cathode, & plurality of elongated
bafle members arranged 'in spacted ‘relation
dround the circumference’ of said ancde and ex-
tendmg vermcally from the region of said’ cafhode
“to a Doint ‘vubstantlally above the énd of said
“andde, said bafle membsers cconeratmg with' said
“transverse bafite to divide the discharze and to
dlstnbute the dlscha.rge over the anndn surface

2. An’ electric "discharge device ‘of ‘the’ single
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anode type comprising a pool-type cathode, an
anode having an extended discharge receiving
area arranged in opposed spaced relation with
respect o said cathode, a plurality of vertically
exvending baffles arranged in spaced relation
arcund said anode and extending towards said
cathode, means for forming a cathode spot on

“said cathode, d transverse baffie member arranged

between said ahode and the cathode spot, said
vertically extending baffle members cooperating
with said transverse baffle to divide the discharge
and distribute it over the surface of the anode,

‘said"vertically exiending bafes also being fluid
goolaed 16 contrel the vapor pressure within said
‘device.

3. An electric discharge device including a
goubled-walled casing of generally cylindrical
shape, ‘said casing including means providing a
538hge between the walls thereof for a cooling
nid, a plurality of vertically extending baffles
in spaced relation about the inner-wall
of. saxd casing and communicating ab thelr Tower
ends with the space between said innier and outer
end walls -of - said casing, partzt*op“members
within said. bafles terminating below the- ipper

tioned between the inner and outer end walls of
said casing and providing ‘headers- connecied re-

“spectively with the passages located on opposite

sides of said partition members. o

4. An electric discharge device comprising- a
pool-type cathode, a single ‘anode having an €x-
tended area arranged in opposed -spaced relamon
with respect to said cathode and a plurality -of
vertically extending baffies ‘arranged in circum-
ferentizlly spaced relation around-said-anede and
extending towards said cathode; said baffles be-

‘ing ‘of sufficient size toat least partially sub-
‘divide the arc discharge- termingting -on’ said

‘anode gnd-said cathede and to distribute -the- dis-
charge over the anode surface.

5. An ‘electric discharge -device ‘comprising: a
pool-type cathode of generally cylindrical shape,

-8 ‘genérally cylindrical casing for supporting said
~anode and said cathode in-axially spaced-and

mutually insulated relation, a plurality of baffles

~arranged in angularly spaced relation around the
“inside ‘of sa2id casing and overlapping in an-axial

direction a'substantial portion of said-anode-and
extending axially toward said cathode; said-baffles
functioning to divide the arc discharse and dis:
tribute it over the surface of said-anode; éachiof

‘said baffles being * hollow "ahd ' provided “with-‘a

vane dividing the bafiie into a -pair -of -intercon-

“nected longitudinal’ passages, a pair of headers
-connected - respectively ‘with' corresponding” pas-

sages of the baffles; said casing including coolihg

‘pdssages on the side wall thereof connected with
‘oné of said headers

s0 that fluid introdueced into
the: other of said headers circulates through-sald

‘paflles in parallel‘and then through thepassses

on said side wall. _ '
" 6."An “electric discharge deviceé comprising’ a
‘Bool~type ‘cathode, an‘anode of* generauy ‘eylin-

‘drical shepe, & generally cylindrical ‘caging for
Sipporting said ancde and said eathodé'in axially

spaced and miitually insulated Felation; & plural-

ity of bafles arranged in angularly spaced rela-
‘tion around the inside: of ‘said- casmg ‘and over-
‘1abping In“an axigl dire
‘tion of said: a,node,
“divide- the “arc’ dis
‘the surface: of

,L1on & gubstantia =por—

bemg hollow ahd prowded w1th a'Vane'tefinat-
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ing short of one end wall of the baffle to divide
the baffle into a pair of interconnected elongated
passages, a pair of headers connected respectively
with corresponding passages of said baffle.

7. An e€lectric discharge device of the single
anode gaseous arc discharge type, a cathode, an
anode of generally cylindrical shape, a generally
cylindrical casing for supporting said anode and
said cathode in axially spaced and mutually in-
sulated relation, a plurality of baffles arranged
in angularly spaced relation arcund the inside of
said casing and overlapping in an axial direction
a substantial portion of said anode, and a trans~
verse bafle interposed between said anode and
said cathode and cooperating with said angularly
spaced baffles to divide the arc discharge and dis-
tribute it over the surface of said anode. .

8. An electric discharge device including a
double-walled casing of generally- cylindrical
shape, said casing including means providing a
passage between the walls thereof for a cooling
liquid, a plurality of vertically extending baffles
arranged in spaced relation about the inner wall
of said casing and communicating at their lower
ends with the space between said inner and outer
end walls of said casing, g partition member with-
in each of said bafiles for dividing the bafiles into
a pair of longitudinally extending interconnected
passages, a ring positioned between the inner and
outer end walls of said casing and cooperating
with said partitions to divide said casing into two
headers each interconnecting one passage of each
bafie.
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9. An electric discharge device of the single
anode type comprising a pool-type cathode, an
anode having an extended discharge receiving
area arranged in spaced relation with respect to -
said cathode, a plurality of vertically extending
bafiles arranged in circumferentially spaced rela-
tion around said anode and extending towards
said cathode, means for forming a cathode spot
on said cathode, a transverse bafile member ar-
ranged between said anode and the cathode spot,
said vertically extending baffle members cooperat-
ing with said transverse bafle to divide the dis-
charge and distribute it over the surface of the
anode.

: - CARL C, HERSKIND.
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