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14 Claims. (O1. 176-122) 
The present invention relates to glow lamps, 

and particularly to the glow lamps, adapted and 
Suited to use in connection with , facsimile and 
television systems working in conjunction with 
radio, wired radio, or telegraph line transmitting 

Particularly, the invention. is directed to glow 
lanpS of the type - which are known as · point 
discharge lanps, in : that the glow appears as a 
point source in contrast to lamps ower which the 
glow appears ower a relatively large area. ~ 

In the prior art, so far · as . I'am aware, one 
of the principle difficulties encountered in · con 
nection with-glow lamps of the general type to be 
hereinafter ' described has been the fact that; 
the life of the lamp was relatively short, and, 
in many cases; limited to Such walues a8.50 to 60 
hours of use. This difficulty has been principally 
due to the fact that the electrodes disintegrate 
When '' potentials' are applied. thereto, ', and par 
ticularly refers to what has become .. known in 
the art as the cathode Spatter. This spatter ac 
tion, produced by .. disintegration of the · cathode 
member of glow lamps has, heretofore, been most 
objectionable , in that the ·disintegrated, particles 
Seen to collect on the inside of .the glass enve 
lope or window which surrounds the · electrodes 
of the lamp, and as this inner Surface becomes 
blackened by the action of' the collected disinte 
grated particles, it will · ewentually preventi. light; 
produced within. the lamp from being projected 
outwardly through the glaSS enwelope · housing 
the electrodeS. ~ 

It is therefore an object of my present inven 
tion_to develop a glow lamp in , which the life is 
increased to , a wery material extent, ~ 

Still a further object of my invention is to pro 
duce a glow lamp. in which any cathode spatter 
will in rao way tend to block light from passing 
beyond the electrodes and a lamp in which the 
Spatter cannot cower the inner surface of the en 
closing envelope Or' ? casing. '' · · · · 

Still anaother object of my invention is to pro 
Wide a glow lamp in which means is prowided for 
collecting the cathode Spatter and thus pre 
Went it from reaching the inner Surface of the 
glaSS enclosing enwelope. 

Still another object of my invention is to pro-' 
wide a glow lamp arrangement in which prowi 
sion is made for producing better heat radiation 
and thus increase efficiency in the lamp by con 
ducting the heat away from the cathode glow 
portion to the outside portions of the tube. 

Still further objects of my invention are to 
provide a glow lamp structure of the type to be 

hereinafter described, which is relatively simple 
in its construction and arrangement of parts, a 

• 'glow .. lamp which is cheap and inexpensive to 
nanufacture, one which can be easily installed 

'.in the now existing types of facsimile and tele 
Wision receiving apparatus, and a glow lamp in 
which the efficiency of operation is increased to 

• 8 material extent. 
Still · other and ancillary objects of my fin 

Wention will at once become apparent and sug 
... gest themselves to those skilled in the art to 
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Whdch the invention relates from a reading of ' 
the following specification in connection with 
the accompanying drawing, wherein: 

lg. 1 illustrates a longitudinal Sectional wiew 
through a glow lamp construction of a preferred 
form; and, ~ 

Fig. 2 illustrates a sectional view taken on the 
line. 2-2 ' of Rig., 1, in which the shield for pre 
wenting cathode Spatter from blackening the in 
.ner Surface of the envelope is more particularly 
shown. ~ 

Now referring more particularly to the draw 
ing forming a part of the present disclosure, 1 
have shown a glass enclosing enwelope 1 as hous|- 
ing the cathode and anode members of the glow 
lamp. This enclosing enwelope is of the same 
generat type 8S the Well known audions or triodes 
well known in the radio art, and may be mounted 
upon the usual Supporting base prowided with four 
prongs extending outwardly therefrom for the 
purpose of mounting in a Socket in the same 
manner as the usual audion, although for con 
wenience of illustration and showing, this has.not; 
been specifically illustrated. · 
1xtending inwardly from the nounting portion 

of the enclosing envelope 1, 1I have supported a 
| sealed-in stem member 3 for the purpose of sup 
porting the electrodes of the lamp and formdng 
therethrough a connection with external circuits 
by means.Öf connecting wires 5 and 7, which if 
desired, may be connected with two of the termi 
nals of the four prong base, generally known as 
the **U>K''' base of wacuum tube amplifiers. In this 
type of construction, the remaining two, prongs 
will serve as blank contacts and function merely 
as an additional nounting means. ~ 
The cathode member 9 of the glow lamp struc 

ture is preferably formed from a solid metal ring 
or cylinder, whose cross-sectional shape is pref 
erably that which is shown in the above illus 
tration, and · consistS ln a receSS portion 11 ex 
tending inwardly from the lower portion thereof 
for a predetermined distance, with a small cylin 
drical opening *13. extending through the center 
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2 
thereof from the outer portion thereof inwardly 
to the recess portion. 11. The entire cathode 
Structure is then Supported within the enclosing 
enWelope 1 by means of Supporting rmernbers or 
feet 15 and 1, with the Supporting element, 1, for 
example, connected with the external circuit con 
nection 5. So as to form a rigid Supporting ele 
nerat 15 or 1 for the cathode member of the 
glow ̀lamp, it is preferable to prowide a Sort of 
rigid wire mounting Which is Sealed into the Sup 
porting foot? 3. "| Such wire should in its nature 
be a metal which forms a good electrical con 
ductor, and, for this purpose, I have, therefore, 
preferably formed the Supporting elements 15 
and 17 1frorra nickel wire, due to its inherently good 
conducting ' properties and itS unusual strength, 
although it is to be understood that other types 
of Wire, Such aS tungSten, copper, or molybdernum, 
might be Substituted where desired. 
Also Supported from the Supporting stem 3, 

and preferably formed as a part thereof by fus 
ing the Same, I haWe prowided a glaSS sleewe mem 
ber 19 extending into the recess portion 11 of the 
cathode Structure, and within the enclosing sleewe 
19, I haWe nounted the anode member 21, forming 
the Second electrode of the glow lamp. The 
anode member, Similarly to the Supporting ele 
rnents 15 and 1 for. the cathode structure 9, is 
also rigidly mounted in the Supporting stem 3, 
and is likewise preferably formed from a nickel 
Wire, and connected by means of the "conductor 
' to One of the four prongs of the base mounting 
(not ShoWn). 
Upon the upper portion of the cathode mem 

ber, I have provided a ring like projection 23 
extending about the circumference thereof, and 
within this ring like portion, I have placed a 
circular piece of inSulating material 25, Such as 
a mica Washer, for example, which is provided 
at itS central portion with an opening 2 through 
Which the glow discharge, produced by the co 
operative action of the cathode and anode with an 
application of potential thereto, may be seen. 
For the purpose of Securely fastening the mica, 
Strip 25 to the Cathode Structure 9, I have crinaped 
the portions 29 which serve to rigidly secure the 
mica WaSher to the cathode Structure. 
To describe now the operation of the glow lamp 

When potentials are Supplied thereto through the 
conductorS 5 and ', it will appear that there will 
be a glow taking place between the cathode struc 
ture 9 and the anode structure 21. Since the 
anOde is arranged at the center of the tube and 
along the axis thereof, and since ionization occurs 
between the cathode and anode, all of the glow 
produced will be concentrated within the space 
13 formed by the cylindrical opening through the 
cathode member, and the glow therein produced 
may be observed by looking at the tube along the 
axis thereof in a direction as shown by the arrow 
On Fig. 1. In order that. there may be no con 
duction between the anode and cathode leads 17 
and 21 in the lower portion of the cathode mem 
ber, and also in order that there may be no glow 
produced in this portion where the cathode mem 
ber 9 is receSSed at 11, I have arranged the glass 
Sleewe 19 which will concentrate all of the glow 
Within the cylindrical opening 13 as above de 
Scribed. 
To describe now further properties of the glow 

lamp by which the window portion of the en 
closing envelope 1 may be shielded from the 
Spatter or diSintegration of the cathode member 
9, Which Will commence at the edges 31 thereof, 
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it will be recognized that if potentials are applied 
to the anode and cathode members 21 and 9 re 
Spectively, the Space portion 13 and exterior 
region adjacent to opening 27 will become ionized 
and pOsitively charged. This will cause the mica 
or other insulating Surface 25 to assume a posi 
tive charge, since it is 'located ~ within a positive 
region. It is Well known in the art; that , the 
Spatter particles are negative, and as these Spatter 
particleS fiy through the hollow cathode portion 
18, they may pass through the opening 27 in the 
mica. However, due to the positive charge on the 
rmica, Surface, which is '' opposite to the " .. charge 
existent on each particle, the particles are de 
flected and, consequently, concentrated about the 
mica Washer beginning at a point immediately 
adjacent the opening 27 and produce a blacken 
ing thereon. As the lamp is used more and more, the blackening action produced gradually spreads 
out from the center of the mica, washer' 25 untill 
it extends Substantially ower the entire area. 
Thus, it will be apparent - that the rate of black 
ening of the window of the enclosing envelope 
will be greatly decreased and the useful life of the 
lamap accordingly increased. ~ 
With further reference to the structure of the 

cathode member 9, it will be observed that this is 
formed from a hollow cylindrical block, which 
may preferably be of aluminum, although nickel, 
or iron, or other metals may be substituted where 
'desired. However, most satisfactory operation 
has been found to be produced by the use of alumi 
num due to the low cathode woltage drop, the low 
Spattering properties, the lightness in weight; 
thereof, which tends to reduce the size of the 
Supporting elements therefor, and the fact that 
aluminum is an unusually good conductor of 
|heart. 

Also, in wiew of the fact that the cathode men 
ber is formed from a hollow cylindrical block, bet 
ter heat radiation is accomplished, and the tem 
peratures within the lamp during periods of glow 
thereira are considerably reduced because of the 
fact that the aluminum Serves to conduct the heat 
aWay from the cathode glow portion to the outer 
portions of the tube, where a relatively large ra 
diating Surface is provided. 

It is also well known in the art that various 
inert gases are much preferred to the chemically 
active ga.SeS Such as hydrogen, nitrogen, for ex 
ample, although either of these gases might be 
uSed and still produce an operative arrangement. 
However, due to the fact that a gas of a chemically 
active nature Seems to eventually disappear, the 
uSe of Such gaSeS has not been found to be espe 
cially practical. In the case of the inert gases, 
When using neon gaS, for example, the light pro 
duced from the glow has been found to consist 
principally of red light with small portions of 
yellow and green mixed therewith; when using 
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argon, for example, the light produced has been . 
found to be distributed more evenly over the en 
tire wisible Spectrum and to be much richer in 
the ultraViolet; and, when using helium gas, for 
example, the light produced by the glow action 
Will consist of the red, the yellow, and the wiolet, 
although to the eye the glow appears rather yel 
lowish. ~ 

By experimentation, it has been observed that; 
argOn gaS within the enclosing envelope produces 
most Satisfactory reSultS due to its low ionizing 
potential and actinic light produced. Heliun 
giveS a Very actinic light but is not used because 
of its high ionization potential. ~ 

It is also pOSSible to utilize a mixture of the 
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above named inert gases to produce satisfactory 
glow results. Or, dt a trace of.nnercury is used in 
conjunction with the warious inertgases whdch fill 

• the lamp, the actinic walue of the light is greatly 
increased, and, in many instance, this is desir 
able, as Will hereinafter appear. ? 
Tn the absence of any mercury in conjunction 

with the lamap, if an obserwer should lool at the 
glow produced by the combined action of the 
cathode and anode during periods when potentials. 
are applied thereto, in case there is a relatively 
large opening, for example ' of an inch, and suf 
ficiently high gas pressure, the light, due to the 
cathode glow, that would appear would seem to 
be a ring of light, but with nnercury used jointly 
with the warious inert gases , especially argon 
bright or intense core of light appears.along the 
axis of 18. This core entits · the mercury rc 
spectrun which is rlch in ultrawdolet 1dght. '' 
In conjunction -with the use of nnercury and 

the other inert gases, the mercury spectrum will 
be present at the expense of the inert gas spec 
trum. That is, the mercury atons receive their 
energy directly by impacts with positWe'lons and 
hence the greater the awerage kinetic energy of 
the positive ions, the more strongly will the mer 
curry Spectrum appear. r 
In addition to what has been abowe described, 

certain rnodifications and changes will at once 
suggest themselves to 'those skilled in the art to 
which the invention relates, and I therefore be= 
liewe myself to be entitled to make all of such 
changes and modifications which fall fairly with 
in the Spirit and scope of the present inwerction 
as defined by the herelnafter appended claims. 
Having now described my invention, what rt 

clain and desire to Secure by letter8 Patent; if 
the following: ~ 

1. A glow lamp structure hawing a cylindrical 
cathode member, an anode member supported 
within said cathode member, means for insulat 
ing the anode and cathode nembers with respect; 
to each other for a space Substantially corre= 
Sponding to the distance which the said anode ex 
tends within the cathode, and an enclosing en 
Welope Surrounding each of Sadd members. 

2. A glow lamp structure hawing a hollow cylin 
drical cathode member, an anode member'mount 
ed in the hollow portion of said cathode rmember, 
am inSulator extending within the hollow portion 
of the cathode for a distance substantially cor 
responding to the distance , which sald cath0de 
extends therein for rendering the said portion of 
the cathode inactive, and an enclosing enwelope 
Surrounding both of Sald members. 

3. A glo? lamp Structure hawing a cylindtrical 
cathode member prowided with a hollow portion 
extending' through the central portion thereof, 
an anode menber extending within an inactive 
portion of Said hollow cathode member, and arm 
enclosing enwelope Surrounding both of said mem 
bers. ~ ~ ~ 

4. A glow lamp structure hawing a cylindrical 
cathode member provided with a holllow portion 
extending through the central portion thereof, 
shielding neans within one' end portion of the 
cathode, an anode menber supported within the 
hollow portéon of said cathode nemaber' and ex= 

" tending therein ower an inactive portion, an en 
70 'clösing envelope surrounding botha of sadd mem 

bers, and an inert gas in combination with a 
| mercury wapor sealed within said enclosing en 
welope. '' ^ ~ 

75 
5. In a glow lanp construction, a · soldd cylin 

drical cathode member hawing a central opening 

83 
theethrough, an anode member positioned along 
the .axis of add cylindrical cathode nenber and 
extending into an inactive portion of the cathode 
?nd an enclosing enWelope for both of said anode 
and cathode members. 

6. In a glow lanp construction, a solid cylin= 
drical cathode rmember having a central opening 
extending longitudinally thereof, an anode men 
ber positioned within said cylindrical opening and 
along a portion of the axis thereof, an insulating 
nember' between Sadd anode and cathode ex 
tending inwardly · of said cathode structure ower 
a distance Substantially corresponding to the ex 
tensiora of said anode member within sadd cath 
Ode, and ana enclosing envelope surrounding both 

| seadd cathode, and anode structures. 
'. Tra a glow lanp construction, a cylindrical 

cathode rmember hawing a central opening there 
through, an anode'nenber positioned along the 
axis of said cylindrical opening in said cathode 
member and extending for a small distance with 
in an inactive poition of said cathode member, 
Whereby the glow produced by the application of 

· electrical potentials to Sald cathode and anode 
members is concentrated within the cylindrical 
Opening through said cathode member, and an 
enclosing enWelope surrounding both said anode 
and cathode members. ~ 

8• Tra a glow larmp construction, a solid cylin 
drical cathode member hawing a central opening 
extending longitudinally therethrough, said open 
ing being enlarged at one end thereof, an anode 
nenber positioned within said enlarged portion . 
of the opening in said cathode member and along 
the axis thereof and extending within said cath 
0de member for a portion thereof substantially 
corresponding to the enlargement of said , re 
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cessed portion, an inSulating menber. extending . 
within Sadd enlarged recessed portion of said' 
cathode for shielding the said cathode and anode 
One from the other and concentrating the gloy 
discharge produced by the application of electri 
'cal potentials to Sadd cathode and anode. within 
the cylindrical recessed portion of sald cathode, 
and an enclosing envelope surrounding said cath- ̀ 
Ode and arraode structures. . ? 

89. In a glow lanp construction, a solid cylin 
drical cathode member hawing a longitudinal 
Opening extending therethrough, an anode men 
ber extending within the lower portion of said 
cathode nenber along the longitudinal axis 
thereof for a predetermined distance, a layer of 
inSulating material Supported upon the upper 
|portion of Said cylindrical cathode member for 
concentrating the entire glow discharge pro 
duced by the application of electrical potentials 
to Sadd cathode and anode within the said hol 
low cylindrical portion thereof and for collecting 
Spattered particles produced by the disintegra 
tion of said cathode member during periods of 
glow. diScharge, and an enclosing envelope Sur 

* rounding said cathode and anode structures. 
10. In a glow discharge lamp, a solid cylindrical 

cathode member hawing a longitudinally extend 
ing central opening therethrough, said opening 
being enlarged at one end thereof, a ring of in 
Sulating naterial extending about the inner sur 
íace, of said enlarged portion of said cathode 
.opening for rendering the enlarged portion of 
the cathode opening inactive, an anode member 
extending inwardly with respect to said cathode 
member for a distance substantially correspond 
ing to the length of said insulating shield extend 
ing thereabouts, a layer of insulating material 
Supported upon the opposite " end portion'.of said 
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cathode member for concentrating the entire 
glow discharge produced by the application of 
electrical potentials to said cathode and anode 
members within the said longitudinally extend 
ing cylindrical portion of Said , cathode, means 
prowided by said inSulating ring for collecting 
spattered particles produced by cathode disinte 
gration, and an enclosing enWelope Surrounding 
said cathode and anode memberS. ~ 

11. In a glow lamp conStruction, a Solid cylin 
drical cathode member · hawing a longitudinal 
opening extending through the central portion 
thereof, an anode member extending imWardly 
of said cathode member for a predeterrained dis 
tance through said longitudinal operhing therein, 
means for ' shielding said araode and cathode 
structures with respect to each other ower a dis-- 
tance corresponding to the extension of Said 
anode member Within Said cathode, a layer of 
inSulating material Supported by Said cathode 
structure along the Surface thereof opposite Said ,' 
anode Structure for concentrating the entire glow 
discharge within the cylindrical portion of said 
cath0de member and for collecting Spattered 
particles produced by cathode disintegration dur 
ing periods of gloW discharge produced by the 
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application of electrical potentials of said cathode 
and anode members, and an enclosing enwelope 
housing said cath0de and anode structures, 

12. In a glow lamp, a Solid cylindrical cathode 
hawing a central opening therethrough, a puncti 
form anode located axially of Said opening, non 
conducting meanS Supported by the cathode to 
restrict, the area of glow discharge within the 
cathode opening, and an enclosing enwelope close 
|ly adjacent; Said cathode and surrounding both 
of Said electrodeS. 

18. ElectrodeS for wacuum tubes comprising an 
elongated conductor open at both ends, and a 
conductor extending partially into said first con 
ductor from an end thereof, and means for re 
stricting electrode, action to the interior of said 
elongated conductor. 

14. A light producing unit comprising a glass 
enwelope, a tube-like electrode therein and an 

| other · electrode having a portion extending into 
an end of Said first electrode a distance less than 
the length of said first electrode, said electrodes 
being Spaced With respect to said enwelope in a 
manner preventing light producing action at the 
exterior portions of said electrodes. 

RICE[AFD 1M. WILLLAMS. 
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