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H. Toep : sigtion
‘Westinghouse Electric & Manuf. ringf Com :
any, ‘East Pit bm'gh l‘a' =

Thls lnventmn relates

i naratus and has: particula.r relation to. 1gn1trons
. In p ignitron constructed. in accorda.nce with -
= the teachings of the prior:art, ignitlon 1s effected
" by passing eurrent throu '

- poal is customarily composed of mercury. and the
~--ignition electrode has a resistance which is high
. compared: to that: of .the posl. 'The current. fow.

it through the ignition ‘electrode:causes an arc dis-

“charge in_the boundary region between the elec-.
~The discharge .creates :a -
: ca.thode spot ‘and. p oduces the ionization: neces—}’

- trode: and:the pqol

i of. ,hhe pool: between ‘the: elqcﬁrode and ‘the: ﬂnx‘!
s substarmally altered The 1gn1tlon decbmde‘

- gurfaee-.of the mercury' depressed near: iﬂxe‘-‘

dlectrode: formmg a:convex: meniscus.. To ‘effect
: igmtlon ‘a.certain . number of :the ions. prodnzed

-by the arc’ discharge must.escape:to the: :Teglon. i ‘

- above the main su:face of: the: pool .throu

- paYrow annular-space formed between. the ;elec-.

"--occasional failures are perm'ssible in some ORer-
‘ ’atxans they uane ~ohviously: wadasirab! ‘

0 pro : ly
: ;cun:ent fo.r mtian,ia wbich the mssx—r

My, inventien arises.from

"-trode ‘and. the depressed surface ofthe mercury. .

I‘ immedl ely ‘adjacent thereto. In'the afgrgsaid :

of -ignition failu w.consldex;a eduoed. :



72 ig encircled by a’ coil.
. plurality of spaced turns of a wire of a material
. ~which 1is wetted. by ‘the pool.
- fween the coil and the electrode and the spacing
- hetween: successive turns of “the coil is ‘suchithat

2

I -the 1gn1tron is connected to an alternatmg
current source .and receives an ignition impulse

-.in"each alternate half ,permd as is the usual.

-arrangement, ‘the next ignition impulse occurs
- before the mercury returns to its original posi-

- tion .and-either the mercury: is again blown out
the bottom of the ring or the 1mpulse fails-even

" to start.an arc. ~
In accordance with my 1nvent10n I promdc an
1gn1tron having an ignition electrode whose tip

the: meniscus of the mercury between - the -coil
‘and the “electrode is substantially changed by
capillary action. ~As a result of’ the change “in

The distance be--
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terial such as glass.

A cobalt-nickel-iron ‘alloy

- "sold under the trade-name of Kovar may he used

C

210,
The coil is formed of a - -

" to advantage for this purpose.
.such as Corning G-705-AJ is sealed to the-alloy -
rim 7, and a cup-shaped shell 21 of the alloy is-

A-ring 19 of glass.

sealed to the upper.rim of the glass 18. A rod
23 of .a suitable conducting material extends-
tlnough ‘the center of’ the cup-21. into the shell

5 and carries at the end within the shell a block
.25 of the material, such as nickel or carbon,
‘which functions as the anode.

.end ofithe: cylinder 5 a'disk 27 is welded to the

. 'mnﬂ wall 13,

--through "it a ‘glass sleeve 35 extends.

the surface of the mercury, the current: required = .

~vo for-ignition is: substantlally smaller than ir the o
t " gbence of théring. “If*the:merculy vapor pres-

o sure” begins: to -force the 'méreury “between - the - -

. ¢oil and-the electrode’ downward, ‘the space Be-

_tween ‘the turns -permits: the: vapor” pressure - to -
clear ‘a path’ therethrough whereby the cathode

spot may escape-to the - space above the surface
o6f+the ‘pool to’ eﬁect ighition: - = -

©the use of the: coil.instead of a sohd Ting has
the *additional- advantage ‘of reducing ‘the care

‘necessary in posmonmg the enmrclmg memper -
When a -

.'.:',w1th respect. to the level:of the pool.
+ solid -ring -is ‘Used,” ‘the top of the ring must be
low-énsugh to permit-the ions to escape readily.

the first’ space between turns Whlch is above the
- mercury.
- Althsugh T prefer to.use a co1l a ring havmg
a plurahty of openings therethrough may be em-
" ployed. - -The"size;, shape, and disposition of the
openings ‘must he such-that-the ring may eifect

E When a ‘coil is'used, the ions may escape through . -

40

a substantial change in the 'meniscus of the pool .

whereby the requrred ignition current is substan- :

tially lower: than in the absence:of the ring.:
~The: novel ‘features that T consider characuer-

- istic of my invention-are set forth with: particu- :

larity in the claims. - The invention itseli; how=

Loevery both as to its: organization ‘andits-method

of - operatmn together with -additicnal- objects

and-advantages thereof, will ‘best be understoed’

from. the following descnptlon of spec1ﬁc en-

bodiments  wheri' read’ in connection Wltn tne’

accompanymg drawing;’. 1n which:®

-‘Pigure 1 is-4 -view in section showing:an 1g-’
nitron in accordance with the preIerred emboch- :

mentof my 1nvent1on -

Fig.i9 is an enlarged’ view’ of: the fip: of the
ignition' electrode - 111ustrat1ng o pleferr d- em—
bodiment of ‘my ‘invention; - -

Fig.3 is'an enlarged view 1llustrat1ng a modl— -

' .60
-Fig: 4 is an-enlarged view illustrating’ a’ pelfo—~

fication of my invention; and

“rated ring: wh1rh may be substrtuted for the co1l
inFig, 1 L

“The apparatus shown in Pig. 1 comprlses an
~ Hollow double walled: cylmdncal shell 5 provided
- .with- the usual inlet and. outlet tubes 7 and §.

: ,through ‘which a; coolmg fluid, such as water is

supphed “The ‘shell § may’ be composed of ‘a

sultab‘e ‘metallic substance such as steel,” Meat

© its upper-‘end a’ ‘metallic ring 1 1-is welded to the
inner wall {3 of the shell 5, and a ccmpomte cap\

.- 1571 welded to the 1nner surface of the ring .

:The rim {3 of the cap’ “I5 where it is’ “joined to-
- the ring~ 11 is an alloy whlch may he: machmed(
“with fac1l1ty and still seals t0 an msulatmg ma=

89

On one side of its center the disk
7 is provided Wlth an eyelet” 29 of the alloy -

. tnwugh which & glass exhausting ‘tube §i. is

sealed.  On the other side of the center of the:
disc' anotheralloy eyelet 23 is provided andi -
Through .
the sleeve 35 an alloy rod 371 bent at right angles;
at the end within the shell § is sealed. At its:

horizontal end the rod 31 is-bent again at rights

angles, and-an-ignition electrode 89 formed of a.
rod of a-material such ds-boron carbide cr SllICOD
carbide, is sécured thereto.

“A-coil 4i; formed of a plurality of spaced- tu1ns E
of a wire;.encircles the tip of the electrode rod
“The wire is madeof a material which is
weétted: by mercury, such ‘as tungsten molyhb-
denum - or other- metals havmg a-high melting
point: - ‘The ends 43-and 45:of the wire extend
on - each-side of the coil 41-and are-securedto.a

| supporting member 4% by -a pair of insulators 48

and B} -'The supporting member 47,-in turn, is

secured to. the rod-37 by & pair of nuts 53 and 85.:

~ Al 'stitable cathode material 57, such as:mer- "
cury, is disposed-on the disk 2T at such a height
that thé-coil 44 and the tip of the'rod 89 extend
into: it. - Satisfactory- operation has' been..ob~
tained by employing:a- -coil'which-is spaced frorm -
the electrode a distance of the order-of-3:t0.3"
mm.; and in which the spacing between succes-

sive-turns is of the -order of 2.to-1 mm: i"Al~

though T have 1llustrated the coil as formed: of:

. wire havmg g -¢ircular: cross-section, it is-to-"be

45

understood that ‘4 coil formed of-a wire or strip
having & different cross-sectlon may be used.
Hereinafter, the word strip is used to designate a. .
suitable elongated member such as a wire,
= The eXact-effect of the coil 41 on the meniscus; -
of the-mercury 57 is:not known.' The ignition:
electrode 8% is of a'material'which is not wetted:
by mercury. ‘Therefore,.in the absence- of the.

- coil'the imercury .is depressed.near the electrode,.

as-shown by.the.dotted-line 53.in Fig, 2. -Since.-

= the coil 41 is wetted by mercury, the surface:of: -

. the cathode mercury 571 tends.to rise on each side,

65

of-the. coil. "It is: my theory that.the surface.of: -
the mercury between:the coil 41 and the electrods -

-39 assumes the shape shown by the solid.lines 61

in. Fig..2.. . A greater area of -the.surface-of the
mercury is. then -lccated. within  the boundary
region  in. which. the arc d1schar°e takes: place..
Consequently, a lower current causes an-arc. dis-

~charge which p1oduces the requlred degree of

1omzat10n S
In Fig. 3 is shown c011 u3 havmg a shghtly chf-

: felent form Whlch may be used in. place of the

70

5

- coil. 4t in Figs. ‘1.and 2.. One of the turns §5 of

the coil 63 fts tlghtly about™ the lower ‘énd. of

‘ the electrode 39, and each of thé rémaining. turns

has an inner diameter greater than the diameter:
of the portion of the electrode encircled thereby.
The t1<rht—nttmg “furn 65 of the coil 62 then sup-
ports the coil in pos1t1on about the electrode39;

‘Satisfactory operation has been obtamed When !

Near the lower



- thé"mhanner described wit
‘ of Figs.'1 and 2

rial ‘substance which is wetted by .said cathode,‘.
,encirclmg said electrode and spaced therefrom :
& distance such that the ignition current required
‘.to-render said: device conductive is substantially.

“smaller than in the:absence of saidcoil.:

~ 4,1 An electric: d1scharge device comprising. a,‘
- -cathode of the pool type; an ignition ele¢ctrode in

contact with said cathode, ‘and a coil, compris-

ing a:plurality of spaced turng of a strip of a.
. “substance which is wetted by said cathode en=i
circling 'said -electrode and’ spaced: therefrom 8
“distance such’'that the surface of said cathode .7
between said coil and said electrode is modified .
by capillary action whereby the ignition current -
_required to render said device conductive is U= -
_stantially smaller than in- the absence of sald_

body. :
2 BAn electrlc dlscharge -device comprlsing a

.cathode of the pool type, an ig'mtion electrode
In: contact with said cathode; and a- coil, formed

of a plurality of spaced turns of a strip.of 'a sub-

surface to its.outer, surface; 'said openings being " *
,-of-a slze, shape and disposition and said member :

being ispaced: from’ ‘said electrode a distance such,

‘that the: surface of said cathode between said -

member and-.said electrode is'modified by capil=

lary action whereby the: ignition current required

to render said device conductive is substantially

: smaller than in the absence of said-body.

11,"An: electric discharge: dev1ce compnslng a8

~‘cathode of the pool ‘type, an ignition electrode
- in contact 'with said cathode, said electrode being’
‘.of the type that produces 1gmtxon by reason of -

ionization caused. by an arc ‘discharge ‘in: the |~

5 boundary regmn between said electrode and said .
“cathode, and ' a-'ring” of & material -which .is ;-
- wetted by said cathode encircling said electrode
“and: having- a plurality- of. openings’: extendmg T
- from its inner surface to its outer- surface, said . ..7:
-openings being ‘'of a size; shape ahd dlsposltlon to i

permlt 8 cathode spot produced by said-arc dis-
charge to pass:thérethrough before ‘a ‘cathode"

: v jvapor pressure suﬁic1ent to blow the spot out the :




bottom of said. ring.can be bmlt up, said: openmgs
also’ bemg of such size, shape and drspomtlon and

sa1d ring being spaced from said- electrode such-a

render . sald dev1ce conductwe is substantlally
smaller than in the absence of said member :

. 12. An-electric discharge device compris g a
cathode of the pool type; an ignition-electrode

in contact with said .cathode, said electr ode bemg'

of the type that produces. ignition by reason .of
“-ionization . caused- by ‘an. arc:discharge:in the

‘- poundary region between sard electrode and sald

“cathode, and a ring of'a mauenal whlch is wetted

by said catnode enmrclmg said electrode and -
- having a-plurality: of openings. eXuendmg ‘from ~

- its inner suzface to its outer surface said .open-
. ~ings-being of a size, shape and disposition to per-
mit some of the ions produced.by said are dis-

10

‘charge to “pass.therethrough before:-a. cathode '

vapor pressure sufficient fo blow: the spot; out the

Jbottom: of said ring-can ke built up, said openings
. -also being . of such size, shape and dispositicn. and
~said ring being spaced from said electrode such a
‘distance . that the surface of said- cathode be-
" tween -said member and said electrode is modified

*- by..capiliary action whereby the ignition current-

- required to render -said. device conductive. is sub-

~stantially smaller than in_the absence of said

member. .
.13, An; electrlc dlscnarge devxce compnsmg a

- cathode of ‘the.pool type, an 1gn1tron electrode in
“. contact with sald cathode, said. electrode being of
- the type. that produces .ignition. by reason: of
1onlzat10n caused by an arc: discharge-in the:

boundary region between sald electrode and sald
~cathode, and. a . member of a material which is
wetted by said cathode encircling said-electrode
and having a plurality of openings extending
from its inner surface to its:outer surface, said
member. being spaced from said electrode a, dis-

,tance of ‘the order of .3.t0-3 mllhmetels .said -

opemngs bemg of- such size, shape and d1sp051-
. txon to permlt some of the ions produced. by :said
arc: discharge to. pass therethrough hefore sald
arc discharge can build up a cathode vapor pres-
sure sufficient to blow the arc.out the bottom of
said encircling member and still enable said mem-
ber to.effect: a substantial modification -of the
smface “of . said cathode by caplllary actron
whereby the 1gmtlon current required to render
the “device conductwe is substantially smaller

) than if‘the absence of said member,

14 In co*nbmatlon .an 1gn1tlon electrode for

20

25
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" cathode ‘of the pool type, an. ignition “electrode - -

2 325,718

2, dlscharge dev1ce of the pool type compnsmg

a ‘rod of & substance suitable for ignition pur-
poses, said rod havmg 3. tip adapted for immer-

sion in a pcol and a coil encircling said t1p and

formed of-.a plurahty of spaced turns of a. stnp

of material which is wetted by the material of

thch a pool is composed

15. In combmatlon an’ 1gn1t10n electrode for

:a dxscharge devme of the pool type comprising a -

rod of a- substance suitable for ignition purposes

~and’a coil enc1rcllng said.rod and formed of a

plurality: of spaced turns of a- strip-. Whlch ‘is

‘Wetted by the material of which. a. pool is com=
--posed, ‘one ‘of said turns fitting tightly about the
‘end of said rod and each of ‘the remaining turns

having an inner dlameuer greater than ‘the di-

“ameter of the portion of the rod encircled there-
by, said tlghtly ﬁttmg turn supportmg said coilin_

position with the space between ‘the rod and the:
‘encircling turns bemg no greater than 3 mllh-
meters

-.16. In combination, an 1gn1t-on electrode for a
dlscharge ‘device of: the pool type- comprlsmg a
rod.of a substance suitable for-ignition purposes,

and-a member of a substance which is wetted by
the material of Wwhich a pool is comoosed en-

circling said rod and spaced therefrom a distance

of. the order of .3 t0 3 rmlhmeters, said member .
hav1ng ohe or more opemngs eytendmg from 1ts
inner surface to its outer surface.

17 An electuc dlscharge device compr1s1nrf -2

having ‘a tip immersed in said cathode, and a

“ member encircling said electrode and formed of |

35
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5 material which is wetted by said cathode with
one ‘or wiore openings from its inner surface to
its outer surface, said member navmg an.end

‘portion, with an. m:nezj surface ﬁttmg tlghtly

about. the tip of ‘said . .electrode to” support the
member thereon with the remainder. of the inner
surface of said member spaced frorn said elec-
trode. -

18, An - electrlc dlscharge devxce compusmg a
cathode of the pool type, an ignition rod having
an end immersed in sald cathode and a.coil en-

- cireling said rod end. and formed of.a plurahty ;
of ‘turns of 'a strip Which: is wetted by said-
‘cathode, cne of said turns fitting tightly about

said end and supportmg the coil in position Wlth'
each of the remammg turns havmg an inner -

- diameter. greater than the drameter of the pox-
- tlon of the rod encn cled thereby.
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