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This invention relates to-negative glow display

devices and particularly to a construction and’
control means therefor by which signs or dis--

play devices may be built from any number of
individual characters or figures. -
My .invention contemplates as one of its oh~

- Jects the provision of an improved display device

by the utilization -of characters or figures for

electrodes in negative glow devices which char-
acters or figures are caused to glow with a dis- .

tinctive color and in different combinations de-
pending upon the path of current hetween the
electrodes which make up each character or fig-
ure. To this end, each character or figure is
preferably miade up of & plurality of units or
electrodes each of which in itself takes the form

" ‘of the character or figure.
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My invention also contemplates the provision
of a novel arrangement of .electrodes within the

envelope of the negative glow device or devices

which make up the display patiern in combina~

tion with control means whereby one may cause -

successive. changes in the appearance of the
characters or figures without destroying their
identity.

My invention also contemplates & novel mount-
ng scheme for the electrodes and the negative
glow devices whereby to insure permanent align-
ment_and positioning of the parts thereof which
is necessary to give the desired effects.

Other objects and advantages of the invention
will appear as the description proceeds in con-
nection with the accompanying drawings where-
in the preferred form of the invention is shown,
It is to be understood, however, that this disclo-
sure is illustrative only and that many minor
modifications may be made without departing
from the scope-of the invention as above out-
lined and as defined by the claims

In the drawings—

Fig. 1 is & front view of & 51gn made up from
& plurality of negative glow devices;

Fig.'2 is a side view partly in section of- one
of the negative glow devices;

Pig. 3 iIs a front view partly in section of one
of the negative glow devices; )

Fig. 4is s fragmentary section on the lme 4——4
of Fig. 2;

Fig. 5 Shows the modifled arrangement of the
electrodes shown in Fig. 2; and

Figs. 6 and 7 illustrate wiring diagrams for the
control of the negative glow devices.

Referring now In detail to the drawings, the
sign or display device in Fig. 1 may be made up
from a base 8 having @& plurality of sockets 9

thereon which sockets are adapted to. receive
the negative glow devices 10 each of which forms
& character or flgure, As shown in the present
drawings, the characters represented are letters
of the alphabet although it is desired that they €0
may take any desired form.

The negative glow devices consist of the en-
velope 11 having mounted therein s plurality of .
spaced electrodes a, b, and ¢ and having a gase~

ous filling of some suitable gas such for example 63,

as neon or argon which forms the conducting
medium between the electrodes @, b, and ¢. The -

- electrodes may be made of any suitable conduct-

ing material such for example as nickel, and, in
the manufacture of the device, the usual methods 70
of removing the air and other gases from the
interjor of the envelope-11 and the .electrodes
is, of course, employed.  The gas pressure within
the envelope may be made any desirable amount
that is found proper for the particular gas em- 75 -
ployed and for the effects desired.

In mounting the electrodes, it is.to be noted that
the electrode ¢, which forms the front electrode
when looking at the sign, is somewhat smaller in
surface area than electrode b for example. In 80
the form shown in Fig. 2, however, electrodes b
and c¢ are of substantially the same size. In the
modifled form shown in Fig. 5, the electrodes
gradually increase in size from front to back so -
that, upon looking at the sign from the front, 85
electrode a’ forms the main body of the letter, -
electrode b’ forms a border therearound, and elec-
trode ¢’ gives an additional border.

In order to insure proper alignment and spac-
ing of the electrodes, T employ the mounting struc- 80 .
ture shown in section in Fig. 4. In this mounting
structure, the supporting wire 12 is welded or
otherw1se secured ‘to electrode @, and then the -
insulator 13 is pressed against the Hack of the
electrode a, and electrode b is fitted thereon so 95
as to bear up against the shoulder 14 on the in~
sulgtor.  An insulating washer 15 is mounbed be-
tween electrodes b and ¢, and a further insulats
ing washer 16 fits over electrode ¢. The washers .
and insulators are held in place by any suitable 100
means such for example as the wire 17 welded onto
the supporting wire 12, There may be one or
more of these supporting wires 12 on which the
electrodes are mounted. In the present instance,
two afe shown, one of them forming the conduct- 105
ing lead for electrode @. Electrodes b and ¢ are
provided with conducting means 18 and 19 which

~are secured thereto at the end in any suita.ble

manner,
Wires 12 and 18 and 19 are preferably coated 110
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fi¥iatlng cement to prevent glow thereon
backs of electrodes a, b and ¢ preferably
are also coated with insulating cement to reduce
 current consumption or to increase the brillian-
8. cy of the glowing portions for a given current con-
sumption,
Having described the mechanical construction
of the negative glow devices, I will now refer to
- Figs. 6 and 7 for the description of the control
10 meanss forstherelertro ey, PR R A&
In these:figlires; alsource ofepgv&ﬂndicated at
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the system shown in Fig. 7 may be used. In this
system, it will be noted that for the left hand
socket for example thermostat 21 controls elec-
trode b, while for the middle socket it controls
electrode ¢, and, for the right hand socket, it con~
trols electrode-a. Similarly, thermostat 22 con-
trols a different electrode on each socket thus giv-
ing many dlﬂ'eren effects u;)o m it ﬁegtr%etters
) 3|

iy e

théi‘i;uostat

20 furnishes current at a sufficient patential.to... smtcn 22.is closed and 21 is open on the left hand

jonize the gas in the tubes or envelopes when

socket eurrent will be flowing from a to ¢ while b

properly connected to the thermostatic contfoF-“waild be dark; on the middle socket current would

‘15 elements or switches 21 and.22. A transforme
20 may, of course, receive its current from an;
suitable source. The thermostatic switches 21 and
22 have their heating coils connééted assHown d

rectly back to a mld-pomt .on the trainsgormer 20

them up and cause the thermostats to open af

21: is“conne ed
25 negatlve

. indicated At 23
"30 of potential 20,

85 mostats as shown“in’ Figs ‘6'and THave their heat- :
_ing coils connécted at oneend to’the midpoiit bf-
*. transformer 20'anid at thie 'other end'diréctly to'the

thermostatic: elements” which thus form ‘part ot
the: circuits when:they are closed’ against: the

40 contactsassociated-with'the free ends of the ther- ' ie
 miostatic elements. “Each heating ‘¢oil;‘theréfore; |

of current through the heating ' coils iwill-héatili

Aowing-fromsa togd, and ¢ will be dark; while 90
onthe right hand socket current will be flowing
between b, and ¢ and a will be dark.

the  micdifiéd form shown in Fig. 5, still

further.effects.canbe-obtained owing to the fact '
dis

+is placed. directly across the 110" olt line whlle'ﬁ intl

its thermostatic switch:is closed
:The- operations’ that’ take’

::them to open:and’closei:~

across electrodes b and e.will: cause'a’ discharge
-therebetween: and both b and ¢ will: glow ‘while -
electrode g will be dark thusgiving a dark center

to the character with:a bright border for the back= *

55 ground. Then, when thermostat 21 ccloses; elec-
* trode:q@, being smaller than:b, will:take less cur-
:‘rent: than b of the total amount allowed.and; also
because: it. is. farther away. from:¢:than: b, its'cur-"
rent will'be: limited so'e will:be only half bright; b
60~ will be: ‘brighter,. but: will*not"have it§ full “bril--

liancy;:and.c receiving the dxscharge from botha:"

sand b:will-berat”it§ maximumbrighthess thus™

forming'a brilliant outlinelqr border wh1ch gradu--‘-" said"electrodes being arrange

":‘when vxewed from the fron’

ally darkens: toward the center,’
“Now, when 22 is open and 21:s closed;’ electrodes

. 65;

e and:c will be illuminated thus giving the’ eﬁect
Ll iof: a brlght center a dark lntermedlate space an o

place-.wdepend of'
45 course -upon:the: settmg ‘of'the thermostats 21
and 22, that-is to say; upon the tlme 1t takes'

A
pearance ‘while’ retamlng its: 1dent1ty, sald char- )
acter being’ madeé up of .electrodes of similar con-=. -
" figuration "so arranged ‘that borders of &t least

R i two electrodes are visible from one side of said‘
-As-anillustration of what may take place, let* ; i o

{us-assume that thermostat '22:is-closed: Then;"
50 when thermostat:21::i§ open; the high voltage:

velope having o gaseous ﬂlling and having more

125
than two' electrodes therein forming a charac- s

ﬁguratmns of sa.ld characte ‘in'at least two planes
which conﬂgurations are 't'lea.st Dpartly visible

-- 130
mg current “for said electrodes, and. mea.ns for
- causing successive changes in the current flow be-
tween electrodes thereby causmg saxd character )
to’ change in’appearance hil
‘tityand charactenstic glow o

135

trodes of similar configuration forming a. design,
ha.t the design ..
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least one of the electrodes behind the front one,
a source of alternating current supply for said
electrodes, and control means for varying. the
current flow between said electrodes whereby to
change the appearance of the design.

5. A negative glow display pattern made up of
a plurality of envelopes having character forming

electrodes therein each forming at least a portion

of a character, a source of alternating current
supply, and control means for causing successive
changes in the current flow between electrodes in
said envelopes whereby to continually vary the
appearances of the characters, said control means
and electrodes being connected differently in dif-
ferent envelopes so as to produce different
changes in appearance of characters at the same
time.

6. A negative glow device compnsmg an en-
velope having a gaseous filling and a series of
at least three electrode plates of similar outline
but at least two of which are of different size the
smaller of the two being placed on the outside of

3

the series, an alternating current source, and con-
trol means interposed between said source and
said electrodes causing current to flow between
the small elecirode and an electrode other than

- the one adjacent it at one time and between the

other electrodes excluding the small electrode at
another time.

7. In a negative glow tube, a series of three
plate like electrodes arranged side by side, a
source of alternating current, and control means
operative to cause current to pass between the two
outer electrodes while maintaining the interme-
diate electrode dark. )

8. In a negative glow tube, a series of three
plate-like electrodes arranged side by side, a
source of alternating current and confrol means
operative to successively cause current to pass
between the front electrode and some rear elec-
trode, and. between the rear electrodes to the
exclusion of the front electrode. .

ANDREW F. HENNINGER, JRr.
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