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1 Claim.

1

The invention described herein may be manu-

factured and used by or for the Government for

governmental purposes, without the payment to
me of any royalty thereon.

My invention relates to reticles for optical in-.

struments and it has special reference to self-
illuminated reticles.

One object of my invention is fo provide a
reticle which is entirely self-luminous.

Another object is to protect the reticle’s face.

from injury.

‘A further object is to avoid obscuration of

vision in optical instruments by light haze or
glare in the reticle body caused by the illuminat-
ing means.
“ Reticle units constructed in accordance with
my invention utilize a reticle element which con-
stitutes one end of an evacuated box or hollow
disc.. The reticle grooves are exposed to the
vacuum within the box and are filled with a
fluorescent substance. Such substance is made
visible by radiation from a radio-active substance
that is incorporated in a glow ring which defines
the unit’s periphery. In this way I provide a
self-luminous reticle unit which is independent
of natural lighting conditions.

One preferred form of my improved reticle
unit is shown by the accompanying drawings
wherein:

Fig. 1 is a view in side elevation partly in sec-
tion of the assembled unif containing the glass
- plate on which the reticle lines are formed;

Fig. 2 is a vertical section view of the Fig. 1
unit showing the unit’s glow ring and other fea-
tures of internal construction;
© Fig. 3 is a sectional plan view taken on line
3-—3 of Fig. 1 showing further details of the
glow ring;

Fig. 4 is an enlarged section on line 4—4 of
Fig. 3 showing fluorescent material fllling a
reticle groove;

Fig. 5 is a side elevation view of the assembled
reticle unit showing one manner by which the
glow ring may be cemented to the unit’s window;

Fig. 6 is a partial sectional view cof a reticle
unit having additional ray protective and con-
centrating means; :

Fig. 7 is a top plan view of a vacuum chamber
(with the cover removed) useful in manufactur-
ing my improved reticle units shown therein as
awaiting vacuumizing and flnal assembly:

Fig. 8 is a view in lenethwise vertical section
through the chamber of Fig. T showing evacuat-
ing and heating apparatus associated therewith;
and R
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Fig. 9 is an enlarged vertical section taken
along line 9—9 of Fig. 7 showing further details
of the reticle unit assembling mechanism and
process.

My improved self-luminous reticle unit which
comprises a cylindrical box having transparent
end faces 14 and 15, the latter being shown as a
reticle disk. These end faces are spaced by a hol-
low ring (6 which may have a cross-sectional
shape as clearly shown at Figure 2. ‘The ring
has openings 18 through its side wall i6c ad-
jacent face 15 and through which openings ib
may be filled with a radio-active substance IT.

Reticle grooves (9, Figure 3, may be cut or
etched into the inner surface of dise 15 and filled
with a fluorescent substance 20. This substance
is caused to fluoresce by the radio-active sub-
stance 17 so that the reticle lines 19 stand out

‘prominently to an observer looking through the

telescope or other optical instrument.

In the construction shown, the window (4 and
the reticle face 5@ are preferably secured to
their respective sides of the glow ring {6 by an
opaque cement 24 (see Figs. 2 and 5).

In order to obtain maximum benefits of the
radio-active substance 1T a coating of silver or
graphite 21, Figure 6, may be applied to the in-
ternal surface of ring 16 to thereby reflect rays
incident therein and increase the emanation
effective upon fluorescent material 20.

The . external sides of these same walls
16b—16c—16d are preferably covered with a sub-
stance 23 such as lead which resists transmis-
sion of the rays, and thus adds to the effect of
the interior lining in concentrating the rays
upon the fluorescent material 20.

Shielding of the observer’s eyes from excessive
radio-activity may be completed by use of a
material similarly impervious to such rays on the
outer margin of the window (4 and reticle disc
I5, as best shown at 25 in Pig. 6.

To achleve the full benefits of my novel reticle
unit, a3 high vacuum is maintained within the
unit for reasons later to be explained.

One such reticle unit as has just been described
is llustratively shown in Fig. 1 as mounted in a
section of a typieal optleal instrument compris-
ing a tubular casing 22 in which the line of sight
passes through the reticle.

Various known radio-active compounds {7
which may be used to supply the invisible rays
that cause the groove marking’s filler 20 to flu-
oresce may be used. Among these are a mixture of
radium and.zinc sulflde. The fluorescent filler
20 may be any commercially available substance
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having the desired fluorescing properties, such as
calcium tungstate, or oxides of titanium, zinc,
barium or lead mixed with small amounts of so-
dium naphthionate, or eosin anthracene, or flu-
orescein, or other such materials.

Method of making reticle unit

To accomplish the various objects of my im-
provements, the vacuum box-like or hollow disc

unit which I have described may be constructed 19

in a number of ways. One preferred method is
illustratively shown in Figs. 5, 7-8-9.

In order to maintain indefinitely a high va-
cuum within a reticle, the component parts of
my reticle unit must be joined togéther with an
alr-tight seal. Any suitable cement 24, prefer-
ably opaque, capable of makmg such a seal be-

15

tween glass or plastic parts ‘is: satisfactory for -

this purpose.

By means of such cement 24, the retlcle dlsc
{5 is permanently attached to the glow ring {6
which is first filled with the radig-active sub-
stance 1T through the openings 18.(see Figs. 3,9).
The manner of cementing the reticle disc I5 to
the glow ring 16 is such that the groove markmgs

19 on the recticle face 15a will face the inside of
the completed box. .This.partially assembled unit
is placed upon a serrated ring.of the sealing ce-
ment 24 ‘which covers the peripheral margin of

" the window (4, as shown in Fig. 5. The reticle
unit is now ready for vacuumlzatlon and final
air-tight sealing. .

Vacuumization. of a - number of my recticle
units can beé carried on simultaneously through
use of a vacuum chamber 26.and.other process-
ihg apparatus schematically illustrated in Figs.
7-8-9. The reticle units to be processed are first
placed in this chamber as indicated at 15 in Figs.
7-8, and a lid -27 is .then_ positioned . over.the
chamber s open top in- a.n alr-trght fitting . rela-
tion therewith.

. The air in the chamber is next exhausted by
‘conventional operation of vacuumizing means
" shown schematically at 29—30—31 in Fig. 8.

Such exhaustion is continued until the chamber’s

“internal .pressure has. been so reduced to cause
a,n adequate vacuum therein. ...

- As the air is withdrawn f10m the chamber 26
it is likewise. exhausted from the Teticle . unlts

“situated therein by passage through spaces be-
tween the serrated ridge of sealing cement. 24

(see Figs. 5 and 9) and the glow ring Is.resting

thereon. Such spaces result from the original

,“serratcd” placement of the cement on the sur-
face of window 14 in 1ts hardened or room-teni-
perature condition. "

When 3 satlsfactory hlgh vacuum has been ob-
_tamed heat is applied to. the base of chamber
26 in any sultable manner as by. the aid of an
electric-grid or hot plate schematicaily indicated

“at 35 in Figs. 8-9. Well known electronic heatmg

means also may e’ employed should greater ra-
pidlty be desired, .

" 'Softening of the serrated cement 24 is ‘thus

_eflected, permlttmg the glow ring (6 w1th at-
tached reticle disc 5 to settle down on the win-
‘dow 3. On cessatlon of heatmg, cement 24
hardens and effectlvely seals and’ completes the
unit.

 One means of properly lining up the window

{4 with the glow ring {6 and reticle disc (5 as

they are being joined together is fo use three or

_more alignment pins 36. These pins 36 are

affixed to the base of chamber 26 at substantially
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reticle unit being processed. Each unit is placed
within the area bordered by these pins to main-
tain the desired alignment as the joining pro-
cess is being carried on.

The inner wall 16a (again see Fig. 6) of the
glow ring may take the form of a glass filter of
the type which transmits only infra-red rays and
eliminates visible light which would cause glare
or haze before the observer’s eyes. Such a filter
may be made of glass containing oxides of iron
or manganese. If ultra-violet rays be desired,
a filter appropriate for the transmission thereof
may -be substituted.

Optionally the glow ring 16 may be constructed
of plastic material instead of glass. Cellophane,
for example, transmits invisible infra-red rays
almost as well as quartz, which is well known ta
be highly transmissive of these rays. Several

- plastics now commercially available are capable

of high ultra-violet transmission, too.

By a process well known tc the optical engi~

neering art, such plastics may be treated so as
to be entirely opaque to such light, while leaving
the untreated inner side wall 16¢ still capable of
transmitting the desired rays.
... As previcusly mentioned, special coatings may
be applied to the walls of the glow ring {6 as
shown at 23, and around the outer margins of the
complete reticle unit, as shown at 25, to concen-
trate the radiative effect of the radium substance
171 toward the reticle markings 19. Fig. 6 clearly
shows how the lead or other ray-resisting ma-
terial 25 acts to prevent ray loss to the ouftside
of the unit.

Additional protection is afforded by the simi-
lar substance 23 applied to the external sides of
glow ring walls 16b—Ii6c—16d. To help reflect
the rays and concentrate the rays through the
selective ray filter constituting the wall i6a, an
internal wall lining may be applied, such as sil-
ver or graphitized carbon, as indicated at 21.

The amount of radio-active compound 7 used
in the glow ring must of course be dependent up-
on the size of the optical instrument in which
my improved reticle unit is to be used, which
factor will, in turn, regulate the size of the unit
itself. It is desirable to contain a sufficient bulk
of radio-active substance 1 in the glow ring {6
so that the “luminescent-life” will cover a period
of years.

I claim:

In a hollow, cylindrical, self-luminous, self-
contained reticle cell for an optical instrument,
a hollow toroidal ring generally rectangular in
axial diametrical cross section, first and second
circular transparent plates of substantially the
same diameter as said ring and secured to re-
spective sides of said ring in air-tight relation
therewith, there being reticle grooves formed up-
on the inner face of said first plate, fluorescent
material filling said grooves, a radio-active sub-
stance filling the toroidal chamber of said ring,

a lining of silver extending over the inside sur-

faces of the side walls and radially outward pe-
ripheral wall only of said ring, and a sheathing
of lead covering the corresponding outer surfaces
of said ring, the inner peripheral wall of said ring
being transparent to the passage of invisible rays
from said radio-active .substance, whereby said
fluorescent material is rendered self-luminous,
the space within said ring between said plates
being exhausted of air.

' ROBERT E. REARDON.
{References on following page)
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