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This invention relatestonegative glow display 
devices and particularly to an improved method 
of Construction therefor by whichelaborate nega 
tive glow display having greater structural rig 

5 idity and improved appearance can be manufac 
tured at low cost and operatedwithreduced cur 
rent gonsumption. 

Diflculty has been encountered heretofore in 
manufacturing negativeglowdisplayshaving sev? 

10 eral electrodes connected to a common stern and 
mounted One above the other due to the flexibil 
ity of the structure and the necessity of using 
numerous unsightly support wires to brace the 
electrodes Additional difficulty also is encoun 

15 tered in insulating the connecting leads to the 
Varlous electrodes If insulating cement is used 
1?must be appliedwith a brush aftertheassem 
bly is complete Likewise as a higher voltage is 
used with multi-electrode displays the insulating 

20 Cement frequently breaks down at some point 
Where it is thin causing an unsightly arc which 
consumes a portion or all of the current passed 
by the limiting resistor and results in a diminu? 
tion or elimination of the negative glow"which' 

25 Should Cover the electrodes, 
In a diSplay of this type it is objectionable in 

many instancesto use glass tubing over the sup 
port wires to insulate them from each other and 
from electrodes of opposite polarity as there is 

30 practically always a portion of the wire.visible at 
the ends. If the ends are coated with insulating 
Cement and the ends of the glass tubing Sealed, 
fractures of the glass tubing are frequently en 
countered during the bombarding process while 

35 the signs are being evacuated. * 
My invention Contemplates as one of its ob 

jects the Ulse Of a flat Or Curved Sheet of mica or 
other Suitable material upon which the electrodes 
are mourated. The preferred forna of construction 

40 when using a tubular bulb or glass envelope of 
the Same diameter throughout the major por? 
tion ofits length, isto use a sheet of mica of such 
propOrtions that it is Somewhat longer than the 
total length occupied by the display and of a 

45 Width but slightly less than the inside diameter 
Of the glaSS envelope into which the display is 
Sealed The electrodes of the display may be 
mounted On the mica by various means in the 
Same display Forexample one ormore electrodes 

50 may be mounted with their back Surfaces flat 
against the mica to eliminate the glow except 
from the front portion facing the observer and 
Connection may be made by Small wires passjng 
through Small perforations through the mica and 

55 end-Welded to the back of any convenient part 

(Cl.176?14) 
of the electrodes Certain electrodes may be 
mounted so as to cover or partly cover other 
electrodes and connections may be made to such 
an electrode by means of a Wire Surrounded and 
Supported byinsulating bushingspassingthrough"5 
the first electrodes and mica sheet and end 
Welded to the electrode. 

It is readily apparent that bythis construction 
electrodes.can be mounted one abovethe other 
at a Considerable height above the stem and still 
have great mechanical rigidity The flexibility 
Ofthe micasheetis decreased whenthe electrodes 
are attached and when sealed in the glass en? 
Velope the mica sheet will rest firmly against the 
Side of the glass if moved even slightly fromits 
Centralposition Thissimplifiesthe sealing proc 
ess as the display is substantiallycentered in the 
bulbat alltimeswith no attention from the oper 
ator It likewise eliminates bent and broken dis 
plays due to Careless handling and shocks re 
ceived while being shipped. 
In multi-electrode displays it is customary to 

use One or more Common electrodes which glow 
the majority of the time while diferent elec 
trodes of Opposite polarity are So connected, sin 
gly or in groups, by a variable external switching 
means asto glow in conjunction with the com 
mon electrode Orelectrodes. With the above de? 
SCribed ConStruction wherein the connecting 
leads from the electrodes are brought to the stem 
at the rear of the mica sheet the insulating prob 
lem of the connecting 1eads is practically eliml? 
mated as Only the leads connecting to the main 
electrode or electrodes need to be insulated and 
in many instances no insulating Cement is re 
quired when the main electrode is Connected di? 
rectly to the stem. This is due to the Small area 
of the connecting leads cauSing a higher internal 
resistance between leads or betWeen electrodeS 
and leads than the resistance between the larger 
exposed electrodes of opposite polarity which are 
on the other Side of the mica Sheet It is quite 
obvious that the electron flow will be between 
the large exposed electrodes facing the observer 
to the maximum amount permitted by the limit? 
ing resistor rather than between the Small Con? 
necting leads at the back one polarity of which 
is insulated or between connecting leads at the 
backeither bare or insulated and any ofthe front 
electrodes as in such a case the electron Stream 50 
would have to pass completely around the edge 
Of the mica Sheet. * 
A further advantage of the mica Sheet is that 

it has sufficient reflecting properties.when used 
in the described manner to make the Connect? 55 
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ing leads in the back of the display practically 
invisible A further advantage is that with itS 
uSe the Cylindrical shape of the glaSS envelope is 
less apparent and the display aSSumes the shape 
of the mica Sheet, Such aS Square or rectangular. 

It is obvious that other comparatively inert 
inSulating materials besides mica could be used 
SuCCessfully It is likewise apparent that metal 
Could alSo be used bent in any shape or the 
edges bent at an angle or with reinforcing ribs. 
The uSe of metal, however would prohibit mount? 
ing the electrodes flat against its Surface aS One 
of itS purp0Ses in this instance Would be to act 
aSa barrier Or shield t0 any tendency of the eleC? 
tron flow to pass between any of the front elec? 
trodes and the connecting leads at the rear The 
electrodes therefore Should be mounted slightly 
Spaced from the front surface of the metal Sup? 
port With Connecting leads from the electrodes 
paSSing through the metal Shield and separated 
therefrom by means of the inSulating bushingS. 
By use of this construction.display signs which ? 

Were Simple to manufacture have been Construct? 
ed having Seven electrodes and having as many 
aS ninety Complete changes in appearance when 
uSed in Conjunction with a Simple Switching ar? 
rangernent Without USing the Construction Of 
the present invention such a device would ob 
WiouSly have So many conducting and Support 
Wires as to make it impractical to manufacture 
from a production viewpoint Also so many 
Visible wires Would be So unsightly as to ruin its 
advertising Value. 

It is believed the further disclosure of this in 
Vention Will be beSt underst00d from a detailed 
deSCription thereof taken in Connection with the 
aCCOmpanying draWings in which 

Fig 1 is a face view of the device with a por 
tion of the glass envelope broken away; 
Fig 2 is a view of the press and the electrodes 

and mounting Sheet as VieWed from the rear; 
Fig?3 is an edge view of the structure Shown in 

Fig.2,Slightlyenlarged; 
Fig 4 is a section substantially on line 4?& 

of Fig?1; 
Fig.5is a Section on line 5-5 of Fig.2; and 
Fig 6 is a section through the device showing 

a modified form in which the insulating mount 
ing plate and the electrodes are curved so that - 
the device will be more readily apparent if viewed 
SOmewhat from the Side. 

Referring now to the drawings in which like 
reference characters indicate the same parts in 
the Several views?H9 indicates the base of the 
tube or device which is formed of insulating ma 
terial in the uSual manner Within the base is 
the Stem or press I? of glass orother suitable ma 
terial to which is joined the substantially tubular 
glaSSenvelope ?2. The mounting plate 3 of mica 
Or Other Suitable material is arranged substan 
tially diametrically across the tube 2 and forms 
the Support for the warious electrodes which are 
seen best in Fig.1 What maybetermedthe main 
electrode 4 in the present disclosure is in the 
general form of a bottle and its rear surface is 
Substantiaiiy in engagernent with the mica 
m10unting plate 3 A Conducting lead #5 extends 
upWardly from the preSS f passes through a 
Small perforation #6 in the mica supporting plate, 
2nd is end-Welded to the electrode fé in an ob 
Vious manner. 

? extendisto and 
? 

?37. 
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in which this is aCComplished is beSt Seen in Fig. 
5. The lead 13 is provided at itsupperend with 
a right angularly extending portion i9?hich ex 
tends through a Sieeve 20 Of inSulating material 
and is end-welded to the electrode l7 at 2i. 
Secured to the portion 9 in any deSired inanner 
as by welding or riveting is a CrOSS bar 22. Be 
tween the Cross bar and the Supporting plate 3 
and surroundingthe insulatingsleeve20is an in 
sulating sleeve 23 and between the electrodes 
f g and ?7 is a Similar inSulating sleeve 24. Thus 

10 

it wil1 be Seen that this structure not Only actS 
to firmly support the electrode If in Spaced rela? 
tion t0 the electrode & but als0 actS to h0ld 
the electrode I4 firmly in engagement With the 
mica plate I3. - 
Another electrode 25 Overlies the electrode ? 

and is Supported in Spaced relation theret0 by a 
Structure Substantially the Same as that Sh0Wn 
in Fig?5 just desCribed. The right angularly 
extending portion26 of the Conducting medium (9 
is joined to the Conducting medium Hö by Spot 
welding or in any Other desired rnanner. 
Another electrode 27 which lies inmediately 

UInder the XYZ electrode 23 is joined to the 
conducting lead 29 which extends through a per 
foration 3? in the mica plate and is end-Welded 
to the electrode 37. The electrode 2T may be 
plain while the electrode 28 will preferably be 
proVided With a Cut-out design. The electrode 
28 is joined to the conducting lead !3 through 
the medium of the branch 3f which is end 
Welded to the electrode 28 as before deSCribed. 
The arrangement by which the Connecting lead 

3f is passed through the mica support 43 and the 
back electrode 2T is Substantially identical with 
that Shown in Fig?5 and therefore need not be 
further desCribed. 

In addition to the electrodes previously de 
SCribed there is an electrode 32 in the form of 
dancing elves, the rear Surface of which is spaced 
from the mounting plate 13. The conductor 33 
iS Connected to the electrode 32 by passing 
through a perforation in the mounting plate and 
being end-welded thereto as indicated at 3g in 
Fig 3. Overlying the electrode 32 is a plate 35 
having Substantially the same marginal contour 
aS the electrode 32 In fact these plates may 
be alike except the outer plate 35 is preferably 
formed with Certain perforations or Openings 
therethrough while the electrode 32 is preferably 
imperforate The plate35is supportedin spaced 
"elation to the möunting plate !3 and elec 
trode 32 by means of the pins or studs 36 and 

The pin 36 passes through the mounting 
plate 3, electrode #3 and electrode 32 and is 
joined to the plate 35 Pin 36 is insulated fron 
the electrodes ?é and 32 in a manner similar to 
that disclosed in Fig.5 and the various parts are 
held in Spaced relation by the insulating sleeve 
38 in a manner which willbereadily understood. 
The pin 37 paSSes through the mica mounting 
plate 3 and electrode 32 and is joined to the 
Outer electrode 35. The pin3? is insulated from 
She electrode 32 and the parts are maintained 
in Spaced relation by insulating sleeves as will 
be readily understood from the above descrip 
tion? 
In Fig 6 is Shown a modification of the device 

of Fig 1 Similar parts in the two figures being 
represented by the sarne reference characters, 
eXCept that prirnes (") are added in"Fig 6. We 
aaye the eavelope 2' within whichig the curved 
mounting plate ?” At g' appears the 1ower 
ead Qf the electrode ? of Fig while overiying 
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theelectrode 14' are the electrode32 and the 
plate 35' This construction may have"certain 
advantages over the form shown in Fig.1 in that 
the mounting plate I3', being curved, the ends of 
it are normally in engagement with the interior 
Surface of the envelope I2”. This form also has 
the further advantage in that if the sign is 
Viewed Slightly from the Side rather than di 
rectly from in front it gives more nearly the im 
pression of the Curved Surface of the bottle, etc. 
In Other words?it appears somewhat more nat? 
ural When, however, it is viewed from Sub 
Stantially directly in front it has about the Same 
appearanCe as does the form Shown in Fig?1? 
In aCCOrdance with previously disclosed meth 

ods of operation of signs of the character here 
in described, certain of the electrodes may be 
caused to glow at onetime and other groups or 
Combinations of them toglow at a different time. 
Thus Considering the electrodes 27 and 28, the 
electrode 27 may be caused to glow while 28 re 
mains dark in which Case the design cut into the 
plate 28 will appear as illuminated from the rear 
plate, whereaS?if the plate 28 is illuminated and 
the plate 27 dark the cut-out portions of plate 
or electrode 28 will appear dark while the por 
tion Surrounding thenn Will be illuminated. 
As to the plates 32 and 35 which represent the 

dancing elves the outer plate will at all times be 
unilluminated while the inner electrode 32 will 
be illuminated in which Case there will be an 
illuminated margin obServed about the edges of 
the outer plate 35 and the perforations through 
the Outer plate 35 will be illuminated. 
As to the electrodes 14 and 25 these may be 

either illuminated or dark at Will, under the COn= 
trol of the interrupter or switching mechanism 
Which Will be employed in the operation of the 
device. - 

Having thus described my invention what I 
claim as new and desire to secure by United 
States Letters Patent is: 

1 In a negative glow device?a tubular enve? 
lope of transparent material a plurality of elec? 
trodes in Said envelope, One of Said electrodes 
OVerlying another, a Curved sheet of insulating 
material of SubStantial area Within Said enve? 
lope and extending generally longitudinally 
thereof means for supporting Said electrodes 
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fronn Said Sheet in insulated relation to each 
other all of Said electrodes being on one Side of 
Said Sheet, a press within Said envelope, termi? 
nals extending from Said preSS and COnductorS 
for electriCally joining Said electrodes to Said 
terminals?Said sheet having perforations there? 
in through which Said ConductOrs paSS Said 
conductors being positioned on the Side of Said 
sheet opposite tosaid electrodes, * 

2. In a negative glow device, an envelope a 
plurality of electrodes in said envelope a sheet 
of substantial area within Said envelope having 
edge portions at opposite edges thereof adapted 
to engage the walls of the envelope Said Sheet 
being the primary supporting element for the 
electrodes means securing Said electrodesto Sald 
sheet in insulated relation to each other a press 
within said envelope?terminals extending from 
said press and means for electrically joining Said 
electrodes to Said terminals. 

3. In a 'negative glow device an envelope of 
transparent material a plurality of electrodes 
in saidenvelope one of said electrodes overlying 
another a sheet of substantial area within Sald envelope?having edge portions at opposite edges 
thereof adapted to engage the wals of the en 

velope, said sheet being the primary supporting 
element for the electrodes, means securing said 
electrodes to said sheet in insulated relation to 
each other, a press within Said envelope?termi 
nals extending from said press and means for" 
electrically joining Said electrodes to said termi 
nals. * 

4. In a negative glow device, an envelope of 
transparent material a plurality of electrodes 
within Said envelope, a sheet of insulating mate 
rial of Substantial area within Said envelope and 
extending longitudinally thereof having edge 
"portions at opposite edgesthereof adapted to en 
gage the Walls of the envelope?Said sheet being 
the primary Supporting elements for the elec? 
trodes, means Securing Said electrodes to Said 
sheet in insulated relation to each other?a press 
Within Sald envelope?terminals extending from 
Said press and means for electrically joining 
Said electrodes to Said terminals. 

5. In a negative glow device, an envelope of 
tranSparent material, a plurality of electrodes 
Within Said envelope one of Saidelectrodes over 
lying another a sheet of insulating material of 
substantial area within Said envelope, having 
edge portions at opposite edges there0f adapted 
to engage the walls of the envelope?Said sheet be 
ing the primary supporting element for the elec? 
trodes means securing said electrodes to said 
sheet in insulated relation to each other, a press 
within said envelope?terminals extending from 
Said press, andrneans for electrically joining Said 
electrodesto Said terminals. 

6. In a negative glow device, a tubularenvelope 
of transparent material a plurality of electrodes 
within said envelope?a sheet of insulating mate? 

s 

10 

15 

25 

35 

rial of substantial area within Said envelope and 
extending generally longitudinally thereof hav 
ing edge portions at opposite edges thereof adapt 
ed to engage the walls of the envelope?Said sheet 
being the primary Supporting element for the 
electrodes, means securing Said electrodes to Said 
sheet in insulated relation to each other, a press 
within said envelope?terminals extending from 
said press, and means for electrically joining said 
electrodes to said terminals. 

7. In a negative glow device, an envelope of 
transparent material a plurality of electrodes 
in said envelope?one of said electrodes overly? 
ing another?a sheet of Substantial area within 

40 
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50 
said envelope having edge portions at opposite 
edges thereof adapted to engage the walls of the 
envelope?Said sheet being the primary Support 
ing element for the electrodes, means securing 
said electrodes to Said sheet in insulated rela? 
tion to each other?a press within Said envelope, 
terminals extending from Said press, and means 
for electrically joining saidelectrodesto sald ter 
minals said last named means comprising con 
ductors positioned on one Side of sald sheet?said 
electrodesbeingontheoppositesideofsaldsheet. 

8. In a negative glow device, an envelope of 
transparent material a plurality of electrodes 
in said envelope?one of Said electrodes overly? 
ing another a sheet of substantial area within 
said envelope having edge portions at opposite 
edges thereof adapted to engage the walls of the 
envelope?Said sheet being the primary Support 
ing element for the electrodes, means Securing 
Said electrodes to said Sheet in insulated rela? 
tion to each other?a press within said envelope, 
terminals extending from said press and means 
for electrically joining said electrodes to Said 
terminals?said last named means Comprising 
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conductors positioned on one side of Said sheet, 
said electrodes being on the opposite Side of Said 

?Sheet, and said sheet having perforations there 
inthrough which the conductors pass to the elec 
trodes. ? 

9. In a negative glow device, a tubularenvelope 
of transparent material a plurality of electrodes 
within Said envelope, a sheet of insulating-ma? 
terial of substantial area within Saidenvelope and 
extending generally longitudinally thereof haw? 
ingedge portions at opposite edgesthereofadapt 
ed to engage the Walls of the envelope, Said Sheet 
being the primary supporting element for the 
electrodes, rneans Securing said electrodes to said 
sheet in insulated relation to each Other?a press 
within said envelope?terminals extending from 
Said preSS and means for electrically joining Said 

nals. 
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electrodesto said terminals one of saidelectrodes 
being mounted against Said Sheet. 

10. In a negative glow device a tubular en 
velope of transparent material a plurality of 
electrodes in saidenvelope?a Curved Sheet Of in 
sulating material of Substantial area within Sald 
envelope, having edge portions at oppOSite edgeS 
thereof adapted to engage the walls of the en 
velope?Said Sheet being the primary Supporting 
element for the electrodes, means securing said 
electrodes to said sheet in insulated relation to 
each other, a press within Said envelope, termi 
nals extending from Said preSS, and means for 
electrically joining Said electrodes to Said termi 
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