INVENTOR

ATTORNEY

£ 7 STeAdd

2,307,550
~Z
/7
/0
w
~ /5
9//4
I
L1777
+//
/0
L~ 1z
~ /5
-7
7. [
—a
30
10
Vs
X7
V)
X
//
=0
v

S
Ve 0
%%
i
|
Aoy 1. TOSLFEr
BY

DRI

1 4 Q Ann vk
w 3 LT ANANATANAY
[TH ~
ﬁ -
B o
0= 5
)
. =
I o
: et
< ot
[

MAKE-ALIVE ELECTRODE AND METHOD OF MAKING

“ WITNESSES:

Jan. 5, 1943.
g4
e

kS




Patented Jan. 5, 1943 f

UNITED

2,307,550

STATES PATENT OFFICE

2,307,550
MAKE-ALIVE ELECTRODE AND METHOD OF
"MAKING

Adolph H. Toepfer, Wilkinsburg, Pa., assighor to
Westinghouse Electric & Manufacturing Com-
pany, East Pittsburgh, Pa., a.- corpora,txon of

Pennsylvania

Application May 7, 1942, Sena.l No. 442,066
(CL 250—27.5)

13 Claims.

My invention relates to a make-alive electrode
and method of making the same, and particularly
to an improved low-current make-alike electrode
for igniting the arc in a make-alike type valve.

In the operation of make-alike type valves, it

is customary to use a make-alike electrode com-
posed of a high resistance material and dipping
into the cathode of the valve for periodically
starting or creating a cathode spot to control the
conductivity of the valve. Make-alive electrodes
as heretofore constructed are usually composed of
high resistance materials such as boron carbide
or silicon carbide, and require material amounts
of instantaneous power to successfully create the
essential periodic cathode spots.

It has heretofore been determined that the
amount of current required to successfully ini-
tiate a cathode spot may be materially decreased
by properly shielding or enclosing a portion of
the make-alive electrode. However, it has here-
tofore been impractical to construct a shielded
make-alive electrode for use in commercial elec-
tric valves. I have discovered that faults hereto-
fore present in shielded make-alive electrodes
may be substantially eliminated by ‘positively
bonding the make-alive material to a suitable re-
fractory insulating material. - Also, I have found
that by constructing the active make-alive ma-
terial from a mixture of boron carbide and an
organic binder, usually a carbon secured by de-
composing or cracking a suitable hydrocarbon, a
make-alive electrode is secured having substan-
tially identical operating characteristics through-
out a group of similarly constructed devices.

It is therefore an object of my invention to

provide a make-alive electrode having low- cur-

rent characteristics.

It is a further object of my invention to pro-
vide the make-alive electrode which is uniformly
reproduceable,

It is a further object of my mventmn to pro-
vide a make-alive electrode having the acting
make-alive material firmly bonded to an insulat-
ing shield.

It is a further object of my invention to pro-
vide an improved method of constructing such
make-alive electrodes.

Other objects and advantages of my inven-
tion will be apparent from the following detailed
description taken in conjunction with the ac-
companying drawing in which:

Figure 1 is an elevation of an insulating shield
according to my invention;

Fig. 2 is a conducting head or connector for my
improved make-alive;
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Fig. 3 is a sectional elevatlon of an assembled
make-alive electrode taken on line TII—III of
F1g 4;

- Fig. 4 is an elevatmn of a completed elec-
trode; .

Figs. 5 to 8 show -similar views of a further
modification according to my invention;

Figs. 9 to 12 show a further modJ.ﬁcatxon ac-
cording to my invention;

Figs. 13 to 16 illustrate a further embodlment
according to my invention; and

Fig, 17 is a sectional elevation of a vapor eléc-
tric valve showing the application of my " im-
proved electrode.

- In the illustrative embodlment of my inven-
tmn ‘according to Figs. 1 to 4, a shield 10 of in-
sulating material, preferably of a refractory type
such as alundum or quartz,is provided. For con-
nection to this shield is a connector or head 11 of
conductmg material, preferably a substantially
heat-resistant material such as graphite. This
graphite connector or head ‘is machined pref-
erably with a projection i2 of reduced diameter
to fit -loosely within the bore 13 of the sub-
stantially tubular insulating shield 6.

- In‘order to construct a surface of make-alive

materlal I have formed a paste 14 of boron car-
bide . preferably of a fineness sufficient to pass
through a 300-mesh screen and an organic binder
preferably a readily crackable hydrocarbon ma-
terial. - While any suitable or readily crackable
hydrocarbon may be utilized, I prefer to use ma-
terials such as starch or sugar which readily
form a working paste and are easily cracked to
produce substantially pure carbon. However,
other forms of hydrocarbons Such as oil or tar
are completely practical. The paste [4 not only
fills the interstices between the loosély fitted head
i1 and the shield 16, but also fills a substantial
part of the shield 0 to provide a working or
active make-alive surface 15.
-~ ‘After assembling the head ! and the shield
{0 with the make-alive paste 14, the whole is sub-
jected to temperature, preferably of about 1000°
C. for some time to convert the hydrocarbon to
substantially pure carbon, which is found to form
a very strong bond with both the: msulatlng shield
10 and the graphite connector {i. Preferably,
the connector {1 is provided with a tapped open-
ing 16 for connection wﬂ;h a smtable conductmg
lead.

In order to fac111tate the movement of the
cathode spot from the interior of the shield 10
to the surface of the -cathode {7, an 'opening of
suitable dimensions, such as a slot 18 is milled




2 .
in one side of the insulating shield {§. Obvious-
1y, this slot may be milled either before or after
the construction of the make-alive surface 15
within the shield 10.

The embodiment of my invention according to
Figs. 5 to 8 is substantially identical with that
shown in Figs. 1 to 4, except that the shield 119
is cut away or broken away to provide a substan-
tially diagonal point 20 on the shield which ex-
poses g relatively larger proportion of the make-
alive surface 15 to the cathode surface IT exte-
rior of the shield (10. The reduced portion 112
of the connector 11 may be provided with a slop-
ing surface {9 substantially similar to.the slop-
ing surface 20 of the end of the shield 10, so
that the reduced portion 112 will be substantially
a constant distance from the surface 15 of the
. make-alive material 14, and thus eliminate any
possible punctures of the make-alive material 14
at the end, or rather corners, of the conducting
connector and the make-alive material.

In the embodiment of my invention according
to Figs. 9 to 12, the conducting head 30 or con-
nector is shaped to fit loosely outside of or tele-
scope over the insulating shield 10, and is prefer-
ably provided with an opening 3{ preferably sub-
stantially coaxial with the bore of the shield 10.
This opening or vent 31 serves two purposes. In
the construction of the electrode it facilitates the
application of the paste 14 to the inner surface of
the shield 10 as well as to the surface of the
connector 3¢. After the completion of the elec-
trode, the vent 31 serves as a means for readily
introducing ionization from a cathode spot
formed within the shield 10 to the space above
the cathode 17 ang thus facilitates pickup of the
main arc between the anode 25 and the newly
initiated cathode spot.

In the embodiment of the invention according
to Figs. 13 to 16, the connector 11 is provided with
an extension 212 of substantially the full length
of the electrode and this extension 212 is prefer-
ably converted wholly or partially to boron car-
bide as disclosed in Smede Patent 2,095,769 or
Bangratz Patent 2,186,189, The shield then is
composed of two insulating plates 210 which are
bonded to each side of the projection 212 by
means of the boron carbide paste 14. I have
found that the connection Il and its extension
212 may be constructed as shown in the above-
mentioned patents, and then ground down to pro-
vide substantially flat surfaces 35 for the attach-
ment of the shielding plates 210.

In the operation of the make-alive electrode ac-
cording to my invention, a cathode spot will be
initiated adjacent to the shield by the passage
of a relatively small current impulse through the
make-alive material. The spot, once being ini-
tiated, will move out from the shield for the
attachment of the make-alive arc, or if the arc
attaches adjacent the surfaces 15 the restric-
tion of the shield will force the cathode spot to
move out from the make-alive surfaces 15, thus
reducing the heating of the make-alive materials,
The substantially enclosed construction of my
make-alive electrode has a further advantage in
that there is less tendency for dirt or impurities
in or on the mercury to come into contact with
the make-alive material.

The substantially tubular shield as disclosed
in Figs. 1 to 4 and 9 to 12 has a further advan-
tage in that it changes the mercury pressure
against the make-alive surface 15. In the here-
tofore normally constructed make-alive electrode,
the meniscus of the mercury pinches against the
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make-alive electrode so that it is pressed against
the make-alive material with considerable force
particularly at the junction of the mercury and
the make-alive material. However, within the
substantially tubular shield 10 the mercury rises
within the tube and the surface tension on the
mercury pulls it away from the make-alive sur-
face, so that there is very little pressure at the
juncture of the mercury and the make-alive
material.

While for purposes of illustration I have shown
and described specific embodiments of my inven-
tion, it will be apparent that changes and modi-
fications. can be made therein without departing
from the true spirit of my invention or the scope
of the appended claims.

I claim as my invention:

1. In a make-alive type valve, a make-alive
electrode comprising a substantially tubular
shield of refractory insulating material, a graph-
ite head having a reduced portion extending
loosely within the shield, a filling of boron car-
bide and carbon filling the space between the re-
duced portion of the head and the shield and se-
curing the same together, said filling extending
within the shield to provide an active electrode
surface.

2. In a make-alive type valve, a make-alive
electrode comprising  a substantially tubular
shield of refractory insulating material, a graph-
ite head having a reduced portion extending
loosely within the shield, a filling of boron carbide
and carbon filling the space between the reduced
portion of the head and the shield and securing
the same together, said filling extending within
the shield to provide an active electrode surface, a
portion of said shield being cut away to facilitate
movement of a cathode spot out from said active
electrode surface,

3. A make-alive electrode for a vapor electric

* arc discharge device comprising a head of graph-

ite, a protecting sleeve of quartz, a portion of
said head being received in said protecting sleeve,
a layer of high resistant material bonded to said
head and said sleeve, said high resistant layer be-

" ing composed of finely divided boron-carbide
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5.

and a carbonized hydrocarbon.

4. A make-alive electrode for a vapor electric
arc discharge device comprising a head of graph-
ite, a protecting sleeve of quartz, a portion of said
head being received in said protecting sleeve, a
layer of high resistant material bonded to said
head and -said sleeve, said high resistant layer
being composed of finely divided boron-carbide

5. and a carbonized hydrocarbon, a portion of said

sleeve being cut away to expose a portion of said
high resistant layer.

5. The method of constructing a make-alive
electrode which comprises providing a head of
graphite, a tubular insulating body of a refrac-
tory insulating material, pasting the head and
the insulating body together with a paste com-
posed of finely divided boron carbide and a hy-
drocarbon material and heating the structure to

- carbonize the hydrocarbon and bond the head

and the insulating body together.,

6. A make-alive electrode comprising a graph-
ite body, a shield member of g refractory in-
sulating material, a mixture of finely divided
boron carbide and carbon bonding said body and
said insulating shield member together, said mix-
ture providing an active make-alive surface,

7. A make-alive electrode for a vapor electric
device comprising a shield of a refractory in-
sulating material, a conducting head, a layer of
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& high resistance material composed of boron car-
bide and carbon bonding said shield and said
head together, said layer covering a portion of
said head and a portion of said shield to provide
an active make-alive surface.

8. A make-alive electrode for a vapor eleciric
device comprising a shield of a refractory in-
sulating material, a conducting head, a layer of a
high resistance material composed of boron car-
bide and carbon bonding said shield and said
head together, said layer covering a portion of
said head and a portion of said shield to provide
an active make-alive surface, said shield being
shaped to expose a portion of said active surface.

9. A make-alive electrode for a make-alive type
valve comprising a substantially tubular shield
of refractory insulating material, a head of
graphite shaped to loosely engage said shield, a
filling of finely divided boron carbide and carbon
interposed between the head and the shield and
securing said head to said shield, said filling ex-
tending over a portion of the inner surface of
the shield and forming the active face of the elec-
trode, said shield having a slot therein giving ac-
cess to the active face of the electrode.

10. A make-alive electrode for a make-alive
type valve comprising a substantially tubular
shield of refractory insulating material, a head of
graphite shaped to loosely engage said shield, a
filling of finely divided boron carbide and carbon
interposed between the head and the shield and
securing said head to said shield, said filling ex-
tending over a portion of the inner surface of the
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shield and forming the active face of the elec-
trode, sald shield having a slot therein giving
access to the active face of the electrode,:said
head having an opening communicating with the
bore of said shield.

11. A make-alive electrode for a make-alive
type valve comprising a substantially tubular
shield of refractory insulating material, a head of
graphite shaped to loosely engage said shield, a
filling of finely divided boron carbide and carbon
interposed between the head and the shield and
securing said head to said shield, said filling ex=
tending over a portion of the inner surface of
the shield and forming the active face of the
electrode, a portion of said shield being cut away.
to expose the active electrode face. )

12, In a vapor electric valve, a make-alive elec-
trode comprising a head of graphite, an active
make-alive surface of boron carbide, a shield of
refractory insulating material and a layer of
horon carbide and carbon bonding said shield to
said make-alive surface. .

13. The method of constructing a make-alive
electrode which comprises providing a head com-
posed substantially of graphite, a shield of re-
fractory insulating material, machining -said
head and shield to loosely interfit, pasting said
head and shield in position with a paste of an
easily cracked hydrocarbon and boron carbide
and heating the assembly to crack the hydrocar-
bon and bond the head and shield into a sub-
stantially unitary structure. )

ADOLPH H, TOEPFER.




