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57 ABSTRACT 
A readout lamp for producing numeric or alpha 
numeric displays in which two sets of incandescent fila 
ment segments in parallel spaced relationship with each 
other are employed to produce a double lined number 
or letter. Failure of one or more filaments will still en 
able the lamp to produce an intelligible display. The 
two sets of filaments are slightly displaced vertically 
from each other to prevent electrical contact without 
destroying the substantially uniplanar appearance of 
the display. 

1 Claim, 7 Drawing Figures 
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DUAL FLAMENT READOUT LAMP 
This application is a continuation of application Ser. 

No. 806,431, filed Mar. 12, 1969, now abandoned. 
BACKGROUND OF THE INVENTION 

Incandescent filament lamps have been used in al 
pha-numeric displays but they have been limited in 
their usefulness for several reasons: A filament burn 
out can go un-noticed for some time and give a faulty 
reading, the arrangement of filament supporting posts, 
if carried through the envelope base, produces a com 
plex pattern which is difficult to base; where the lamps 
are miniaturized the light output may be insufficient. 
The present invention provides two parallel direct 
viewing filament systems for each portion of the dis 
play. If one filament or a segment of one filament burns 
out, the other filament continues to function and gives 
notice that the lamp should be replaced. By using a 
printed circuit between an inner ceramic slab and a ce 
ramic base there is no chance of short circuit between 
wires, the lead-in pins can be grouped in an orderly ar 
ray, and considerable space is saved. 
A feature of the present invention is a novel grouping 

of lamp components to reduce the size of readout 
lamps. 
Another feature of the invention is the manner in 

which the filament posts are secured to a ceramic slab 
and connected to lead-in conductors. 
A further function is the increased reliability secured 

through the use of dual filament systems. 
BRIEF DESCRIPTION OF THE FIGURES 

For a better understanding of the present invention, 
together with other details and features thereof, refer 
ence is made to the following description taken in con 
nection with the accompanying drawings. 
FIG. 1 is a plan view of the readout lamp showing the 

position of the filaments. 
FIG. 2 is a view of the base side of the lamp showing 

the 15 lead-in pins. 
FIG. 3 is a side view of the lamp. 
FIG. 4 is an isometric view of the ceramic slab show 

ing the filaments and their supporting posts, somewhat 
enlarged. 
FIG. 5 is a cross sectional view of the lamp taken 

along line 5-5 of FIG. 2 on an enlarged scale. 
FIG. 5a is a view similar to FIG. 5 showing an alter 

nate form. 
FIG. 6. is a plan view of the bottom side of the ce 

ramic slab showing the printed circuit connections. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring now to FIGS. 1, 2, and 3, the readout lamp 
includes an envelope 10 which is made up of a top 
transparent glass layer 11, a support ring 12 of metal, 
and a ceramic base 13. Inside the envelope 10 there are 
a plurality of filaments 14 having their ends secured to 
posts 15. The filiments 14 are formed of tungsten wire 
and the posts 15 are preferably made of Kovar since 
they are set into and secured to a ceramic slab 16. The 
slab 16 is first made with all the holes and depressions 
needed and is then metalized by adding an alloy of 
molybdenum-manganese to all surfaces except the top 
and bottom. The printed circuits are now added to the 
bottom surface of the slab by any of the well known 
methods. 
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FIG. 6 shows the general layout of the connections. 

A ground cavity 17 is connected by a conductive film 
18 to 10 of the holes which are to receive the posts 15. 
The ground cavity 17 is to act as the common connec 
tion for all the filaments 14. Conductive films 20 are 
also deposited between selected depressions 21 and 
other post holes. 
The slab 16 is now ready for the tungsten filaments 

14. These are strung between the top ends of the posts 
15 and secured by welding or any other suitable mans. 
The arrangement of filaments is shown in FIGS. 1 and 
4. 
The base 13 is next fabricated in a manner similar to 

the preparation of the slab 16. After the holes 22 for 
the lead-in pins 23 have been properly formed, the base 
13 is metalized on all surfaces except the top and bot 
tom. Then the entire lamp can be assembled, inserting 
all the pins 23 in their holes 22, applying the Kovar ring 
12 onto the step 13a at the periphery of the base 13, 
dropping the slab 16 into the recess, and finally placing 
the glass top 11 on the Kover ring. The assembled lamp 
is now placed in a hydrogen furnace and the metalized 
surfaces are fused to each other. Contacts are thereby 
made between the lead-in pins 23 and the printed cir 
cuit films. The posts 15 are joined to the circuit films 
and mechanically secured as well. The lamp is now 
ready for pumping and filling with an inert gas such as 
argon. Evacuation may be done through a hollow pin 
23 which is finally pinched off. 
When the lamp is in use, the filaments are not heated 

to full brilliance, i.e. the brightners associated with in 
candescent lamps. The oberver looks directly at the 
lamp and observes the display. For some installations 
little more than red heat is necessary. Under these con 
ditions of use, the filaments have a life of over 100,000 
hours. 
An examination of the preferred embodiment illus 

trated in the drawing will show that the display charac 
ter is formed by a seven segment arrangement of incan 
descent tungsten filaments or light bars 14. Spaced in 
wardly from the first set of light bars is a second seven 
segment set of filaments, paralled to but slightly verti 
cally displaced along the Z axis from the first set. The 
two sets of filaments may be electrically and mechani 
cally separate to provide substantially parallel arranged 
characters. The adjacent filaments are preferably suffi 
ciently separated to indicate mode failure. 
With suitable switching means well known in the art, 

it is possible to select specific filaments in either of 
these displays to form letters or numerals if so desired 
or employ both displays at the same time. Where both 
displays are employed at once, additional illumination 
is available for ease in reading. 

It will be apparent that failure of one or more of the 
filaments in the dual filament readout lamp will still 
provide an intelligible image to the observer. This dual 
reliability or redundancy may be of extreme impor 
tance where the lamp is used in cockpit displays, multi 
plex systems, and the like. 
FIG. 5a illustrates an alternate form of the present 

invention is which dielectric block, 24 is placed within 
the envelope 10. The block 24 is suitably channeled to 
receive the filaments 14 and posts 15 therein. In the 
event of a burn-out or a break in any of the filament 
segments the dielectric block 24 will prevent contact 
and possible damage by the broken portion to the adja 
cent filaments. 
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Having thus fully described the invention, what is 
claimed as new and desired to be secured by Letters 
Patents of the United States is: 

1. A miniature dual filament system numeric or al 
pha-numeric readout lamp comprising: 
a sealed envelope; 
a transparent faceplate for said envelope; 
a ceramic slab spaced from and beneath said trans 
parent faceplate; 

a ring sealingly connecting the peripheries of said 
faceplate and slab; 

a first plurality of electrically conductive posts se 
cured at one end to said slab and extending above 
its upper surface towards said transparent face 
plate; said first plurality of electrically conductive 
posts being arranged in a first predetermined pat 
tern; 

a first set of incandescent filaments secured to the 
free ends of said first plurality of electrically con 
ductive posts for the passage of current and for se 
lectively producing a first display; 

a second plurality of electrically conductive posts se 
cured at one end to said slab and extending above 
its upper surface towards the transparent faceplate 
arranged in a second predetermined pattern similar 
to said first predetermined pattern; 

each of said second plurality of electrically conduc 
tive posts being adjacent to one of said first plural 
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4. 
ity of electrically conductive posts; 

a second set of incandescent filaments vertically dis 
placed from said first set of filaments a distance 
sufficient to permit filament cross-over while re 
taining the substantially uniplanar aspect of the dis 
play and secured to the free ends of said second 
plurality of electrically conductive posts for the 
passage of current and for selectively producing a 
second display; 

said second set of filaments being disposed substan 
tially parallel to said first set of filaments so that 
said second display is substantially the same as said 
first display; 

electrically connecting means on the surface of said 
slab opposite said filaments in contact with said 
posts, said means including separate connections 
for each free end so that the display produced by 
the first set of incandescent filaments is indepen 
dent of the display produced by the second set of 
incandescent filaments; 

a plurality of lead-in conductors for said connecting 
means for connecting the filaments to an external 
source of power; and 

a block of dielectric material having filament receiv 
ing bores therein, and means to support the block 
within the sealed envelope. 
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