J. C. STIMSON
Ai.lg. 25, 1931 LUMINOUS DISPLAY OR REFLECTOR SIGN Re' 18,166

Original Filed July 9, 1923 3 Sheets-Sheet 1

—_Inveridor.

Tovarraw & Srimson.

Zr %W@MM/Z;;




J. C. STIMSON
; L
Aug. 25, 1931. UMINOUS DISPLAY OR REFLECTOR SIGN Re. 18,166
heet

, 1923 3 Sheets-S
EJ.E.:_

/ // \
gt e
[ e
S/
e

&" ;& /ﬂ%



J. C. STIMSON
Aug. 25, 1931. LUMINOUS DISPLAY OR REFLECTOR SIGN

Re. 18,166

Original Filed July 9, 1923 3 Sheets—-Sheet 3

\v"’
2R
ST
“”HNNN»
0‘ <N
SRS

4M%*b‘
S "’zf

l\

———— A 3 f ¢
ﬁé =% %}%
— / _“5 + = = . ¢ :‘l
Eﬁ 1
7 - g4
\‘P»"'—"” D
S 205, L5 S
\“ﬂ SO
0,“\0
Y —— 7
;?/) | ]‘ !:. 9-11 -
\
- )
A7 AL
> ;,‘0‘)‘.\‘15 Flz 5 12
205 2= ﬁvm_
_;’ AT Jomarwan C. S Timson.

VRS
Q”P

;%%@mvéwﬁzyi'



Reissued Aug. 25, 1931

UNITED STATES

Re. 18,166

PATENT OFFICE

JONATHAN C. STIMSON,

OF CHICAGO, ILLINOIS

LUMINOUS DISPLAY OR REFLECTOR BIGN

Original No. 1,808,761, dated June 9, 1931, Serial No.
filed June 15, 1931,

This invention relates to luminous dis-
plays, and more particularly to luminous dis-
play or reflector signs.

Tn the accompanying drawings:

Figures 1 and 2 are a side elevation and a
plan view respectively showing an illustra-
tive luminous display or reflector sign em-
bodying this invention;

Figure 3 is a plan showing another embod-
10 iment of this invention;

Figures 4 and 5 are views illustrating the
principles of operation of a reflector used in
the luminous display sign embodying this in-
vention;

Figure 6 is a perspective view of a pris-
matic plate used 1n the display sign;

Figures 7, 8 and 9 show different applica-
tions of the reflector or prismatic plate in the
formation of display characters on the lumi-
20 nous display or reflector sign embodying this

invention;

Figures 10, 11 and 12 are enlargements of
portions of Figures 7, 8, and 9 respectively,
showing the reflecting units forming the out-

25 line of the character. :

Display signs as heretofore made are of
two general types, namely: those in which
the light is ragiated from lamps forming the
displav characters of the sign, and those in

30 which the characters are displayed by dif-
fuse reflection from the surfaces of the char-
acter on the sion area.

Where the light is radiated directly from

the lamps forming the characters, only a
5 small part of the total emitted light is useful;
for only a small percentage of the total emit-
ted light from a bulb or a series of bulbs is
utilized for display purposes, keepin in
mind that the light from a bulb is radiated
in a sphere of which the source forms the cen-
ter and that the useful light for display pur-
poses forms only a small sector of the sphere.
Accordingly since the intensity of the illu-
mination varies inversely as the square of the
distance, it necessarily follows that in order
to obtain a practical range of visibilit{, bulbs
of relatively high candle power must be used.

Not only is a display sign employing bulbs
for direct radiation wasteful in energy, but
the maintenance cost in the replacement of
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. acters being built up by spaced

850,403, filed July 9, 1923. Application for reissue
Serial No. 544,649.

bulbs and repairs generally is also high,
especially since in order to secure a display
of given characters, these characters must be
built up by a series of lights requiring a
multiplicity of bulbs. Moreover such char-

) oin{ sources
of light can only approximate t{)\e outline of
the character, and require high power lamps
to make them visible at a distance. Such signs
are, moreover, very expensive to install and
operate.

In luminous display signs in which the
sign area is painted or formed to provide
display characters which are illuminated by
directing light from a suitable source or
sources onto the sign area, the characters are
visible by diffuse reflection. Such reflection
fills the entire hemisphere in front of the si
although serving a useful purpose within
only a small zone. By reason of the nature
of the surface of such a sign a large part of
the light is absorbed, even when the sign is
painted with ordinary paint. In order to
avoid high lights, flat paints are sometimes
used resulting in a matte surface. From
such a surface the light is even more fully
diffused and there is a greater absorption of
light. As a result the sign, in proportion
to the amount of illumination used is effec-
tively visible at short distances only. Fur-
ther, even at short distances such signs lack
the brilliance of electric signs. \

One of the objects of this invention, there-
fore, is to provide means of creating lumi-
nous display or reflector signs in which the
light directed on the sign area and more par-
ticularly on the display characters, is so
emitted or reflected as to be confined within
a selected field from which the display char-
acters are visible; this is accomplis?neff in the
illustrated embodiments of this invention
by reflecting the light from the display char-
acters in the form of a spreading beam or
beams into that selected, visible field.

Another object of this invention is to pro- 95
vide a luminous display or reflector sign hav-
ing display characters visible from within a
selected field, whereby the light emitted from
the characters is confined within that field;
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bodiments of this invention by providing the
characters with reflecting surfaces which are
constructed and arranged to reflect the light
impinging thereon in the form of a spread-
ing beam or beams and into that selected
visible field in order to display the charac-

ters within that field.
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Further objects will appear from the de-
tail description taken in connection with the
accompanying drawings. . ‘

Generally stated and in accordance with
this invention the luminous display or re-
flecting sign has a sign character or charac-
ters provided with or formed of reflecting
units arranged to form the outline or out.
lines of the character or characters, each of
these units has a reflecting area adapted to

reflect light incident thereon from a distant -

source back in the general direction of the
light source, and the units have means or
are constructed to slightly spread the re-
flected light. The reflecting units are usually
arranged along the strokes of the character
to outline the same. These units may be ar-
ranged in clusters along the character. In
accordance with an illustrative embodiment
of this invention the reflecting surfaces form-
ing the characters of the luminous display
or reflector sign are in the form of triple
reflectors constructed as shown and deseribed
in Patent No. 1,671,086, issued May 22, 1928.

A triple reflector comprisés three reflect-
ing surfaces arranged to intersect at a com-
mon point and such a reflector has the prop-
erty of reflecting incident beams back to
their source irrespective (within limits) of
the angle of incicﬁance of such a beam with
respect to the axis. Where the triple reflector
is a prism causing reflection of the incident
beam, the limiting angle of incidence (with
respect to the axis) can be increased while
the loss of reflected rays is decreased for any
given angle of incidence. While, however,
in a central reflector (in which the reflecting
surfaces are at right angles to each other
so as to form in effect the corner of a cube
and which is provided with optically plane
surfaces) the incident beams are reflected di-
rectly back to the source, the triple reflector
described and shown in the patent referred
to is so constructed as to reflect the imping-
ing light in the form of a spreading beam or
beams. This is accomplished in an embodi-
ment of the invention described in the pat-
ent referred to, by deviating the reflecting
surfaces thereof slightly from true right
angular relation and by distorting the sur-
faces, so as to vary from the true optical sur-
face of a central reflector; specifically stated
this latter is accomplished in a prismatic re-
flector by forming the reflector of pressed
glass and by so controlling the degree of
polish of the reflecting surfaces as to leave
the same sufficiently rough and undulating
to secure spread reflection This is illus-
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trated in Figures 4 and 5, where the surfaces
of the triple reflector 12 are shown undulat-
ing (on an exaggerated scale) so that an in-
cident beam 13 from a source of light 14 pro-
vided with a reflector 15 (such as a parabolic
reflector) is reflected in the form of a spread-
ing beam which is of uniform intensity, the
spread of the beam being controlled by the
degree of polish given the reflecting sur-
faces.

As a practical illustrative embodiment a
reflecting area is formed by a prismatic plate
17 of presesd glass, which has formed on the
back thereof a series of triple reflecting
prisms 18 arranged in continuous relation,
th reflecting surfaces of these prisms being
formed by pressing in a suitable mold and
the polish of the reflecting surfaces being
controlled by the degree of polish given the
mold surfaces. Such a prismatic plate has
the property of reflecting incident substan-
tially parallel beams of light back past the
source in the form of a cone having the plate
as the apex of the cone and the source of light
in the axis of the cone, regardless of the po-
sition of the light source with respect to the
reflector within wide angular limits. If the
reflecting plate is transparent, reflection
takes place through total internal reflection.
the angular range through which the trans.
parent total triple reflecting prisms fune-
tion being sufficient for most display signs.
If service conditions require an an gular range
and quantity of reflection bevond the refloct-
ing range of the transparent primatic plate,
the back or figured face of the plate may he
silvered, thus widening the range through
which all of the units of the reflector will
function,

The application of the reflecting prism to
luminous display or reflector signs can be
varied to suit requirements. Thus as shown
in Figures 7 and 10, the charvacters 19 may he
formed of pressed glass having formed on the
back thereof a series of triple refleeting
prisms whose reflecting surfaces are formed
as heretofore described. These charactors
may either be used integrally or may he built
up of parts, and such characters, or'the parts
thereof may be secured to a sign area in any
suitable manner, it being understood. of
course, that these prisms will project from
the rear part of the character.

As shown in Figures 8 and 11, and 9 and
12 the sign area 20 or 21 may be formed of
a prismatic plate, either in a single picce or
built up from a series of plates, with the re-
flecting surfaces formed as heretofore de-
scribed and with the triple reflecting prisms
on the back of the sign area. The characters
22 or 23 may then be formed ecither by coat-
ing the sign area, leaving the outlines of
the characters exposed as shown in Figures
8 and 11 or by coating the characters leay-
ing the back-ground exposed as shown in
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Figures 9 and 12; in the first case, Figures 8
and 11, the characters will appear illuminated
while in the second case Figure 9, the back-
ground will appear illuminated. It will be
understood, of course, that any suitable
opaque paint or other coating may be used
and this coating may even be translucent and
in varying colors so as to present a varied
color display. It will, of course, be under-
stood that the total sign area need not be
formed as a reflecting surface in either case
but only such portions as are required. With
this form of sign area the display characters
may be varied by removal of the coating and
by the application of a new coating.

Figures 1 and 2 show the application of
this invention to a location. The frame of
the sign 1 is provided with a sign area
24, which is constructed in any manner as
heretofore described while the light is direct-
ed on the sign area and the display char-
acters thereon from a suitable source, such
as one or more lamp bulbs and a reflector
25 which is arranged to project the light on
thesignarea and the display characters. Any
suitable reflector of a high concentrating
type, such as a parabolic reflector or a re-
cently developed compensating Mangan mir-
ror may be provided. Sucha spot-light is so
constructed and arranged as to throw a
spreading beam in order to just cover the
sign area and the display characters thereon.
From the principles of the reflector as here-
tofore described, it will be readily seen that
the light will be reflected from the display
characters in the form of a spreading beam
or beams and into the selected field (which
is, in this case, along the street or thorough-
fare 4), which field is that from which the
luminous display is visible. Tt will be under-
stood, of course, that the source of light and
the impinging reflector 25 and the sign area
are so relatively positioned and with respect
to the visible field, and that the spread of
the beam is controlled as heretofore described,
as to confine the reflected light within the
visible field. Accordin%)ly maximum efficien-
¢y and maximum visl ility and brilliance
will be obtained with a minimum of current
consumption. It will, of course, be under-
stood that a lamp of sufficiently high candle
power and a reflector of a sufficient size will
be small relative to the sign area so that the
sign area and the characters thereon will not
be obscured by the presence of the source
within the reflected beam; as a ractical
proposition the light projecting reflector 25
will really be invisible at a comparatively
short distance from the sign area.

Occasionally a sign is favorably located in
a position where it may be viewed without
obstruction over a large territory. Such a
location may be secured on the top of a high
building facing an open public square or at
the intersection of wide avenues forming an

3

acute angle. Such a location is shown in
Figure 3 where the frame of the sign 1 con-
taining the sign area 24 constructed as here-
tofore described is located on top of a build-
ing 26. In order to securea distributed field,
two or more spot-lights 27 and 28 are located
to face the sign area, as by mounting the same
on buildings 29 and 30 respectively. The
spot-light 27 can be arranged so as to direct
a beam 31 on the sign area, which beam will
be reflected in the form of a spreading beam
32, while the beam 33 from the spot-light 28
is reflected in the form of a spreading beam
34. 'The elements may be so constructed and
relatively arranged as heretofore described,
that the light will be reflected from the dis-
Elay characters in the form of spreading
eams into the selected visible field, the light
from the display characters and incident
from the several sources being reflected into
selected adjacent visible field areas so as to
confine the light reflected from the sign area
and the display characters thereon within the
visible field. By thus suitably arranging a
series of spot-lights and by suitably con-
structing the sign area and the reflecting sur-
faces, any desired field of vision may be cov-
ered, but the light emanating from the char-
acter is confined within that field.
1t will, therefore, be seen that the invention
accomplishes its objects, for in accordance
with this invention the light emitted from the
sign area and the display characters thereon
is limited and confined within the visible field.
Accordingly the emitted light is transmitted
where it will be observable, while it is ex-
cluded from outside spaces. It will, there-
fore, be seen that maximum efficiency is se-
cured even with the losses incident to the em-
ployment of reflectors and refractors. Not
only is the cost of installation low, but the
maintenance cost is low for the reason that
the sign area is rugged and will not deterio-
rate. Nor will the efficiency be impaired on
account of the exposure to weather for the
reason that the reflecting surfaces are in the
rear where they can be protected. ‘Where sil-
vered plates are employed the reflectors may
be sealed to the sign board or similarly treat-
ed so as to protect them from the weather.
If transparent total reflecting plates are used
little protection is necessary. It is to be
noted in this connection that dust particles,
if not in optical contact with the reflecting
surfaces, will not impair the reflection but
optical contact can readily be avoided by pro-
tecting the back against rain. The display
sign is so constructed that any suitable char-
acters in the form of letters, figures, illustra-
tions and trade marks may be employed with-
out resorting to block characters. oreover
any suitable color effect may be obtained as
heretofore described by suitable coating ap-
plied to the sign area. A desired color effect

may also be secured by introducing a color
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4

seroen in the path of the beam from the spot-
light or by passing a varied color sereen
therethrough. Elaborate flashing effects may
also be secured by simply moving an opaque
screen in the path of the beam from the spot-
light, or by moving one containing perfora-
tions designed to sccure the desired effect, or
by using a semi-transparent screen containing
gradations of shading. Furthermore the
sign area may be converted and changed
readily as heretofore described without great
¢Xpense.

Vhile a number of embodirients of this in.
vention have been deseribed and illustrated
in an illustrative environment, it will be un-
derstood that this invention ig susceptible of
various embodiments and in various environ-
ments in the general art of reflecting signs to
perform their useful functions in those en.
vironments. It is further obvious that va-
rious changes may be made in details with-
out departing from the spirit of this inven-
tion; it is, therefore, to be understood that this
invention is not to be limited to the specific
details shown and described.

Having thus described the invention, what
is claimed is:

1. A luminous display sign comprising, a
reflecting area on which characters are dis-
Played so as to be visible in front of said
ared, and a light source in front of and dis-
tant from suid area adapted to direct the light
on said area for reflection within a selected
field, said reflecting area being composed of
reflecting surfaces formed and positioned to
cause a delinite spread of the reflected light
Trom said area and so as to confine the reflec-
tion within the selected field, in order that the
characters may be visible to an observer any-
where within that field.

2. A luminous display sign comprising, a
reflecting area on which characters are dis-
played so as to be visible in front of said
area, and a light source in front of and dis-
tant from said area adapted to direct the
light on said area for reflection within a se-
lected field, said reflecting area being com-
posed of a series of reflecting units arranged
In contiguous relation and constructed and
positioned to cause a definite spread of the
reflected light therefrom and so as to con-
fine the reflection within the selected field,
in order that the characters may be visible to
an observer anywhere within that field.

3. A luminous display sign comprising, a
reflecting area on which characters are dis.
played so as to be visible in front of said
area, and a light souree in front of and dis.
tant from said area adapted to direct the
light on said area for reflection within a se.
lected field, said reflecting area being com-
posed of a series of reflecting units arranged
in_ contignous relation, each of sajd units
being constructed to direct a definite spread-
ing beam of substanti:) - uniform intensity

18,166

into the selocted field, and the composite
beam from the several reflecting units being
confined within the selocted field, in order
that the characters may be visible to an ob-
server anywhere within that field,

4. A luminons disnlay sign comprising, a
reflecting area on which characters are dis-
played so as to be visible in front of said
arex, and a light source in front of and dis-
tant from said arey adapted to direct the
light on said area for reflection within a se-
lected field, said reflecting area being com-
posed of a series of reflecting units arranged
In contiguous relation, each of said units
having reflecting surfaces constructed to di-
rect a definite spreading beam into the se-
lected field and having means for distrib-
utine the reflected light uniformly through-
out the field of spread, and the composite
beam from the several reflecting units being
confined within the sclected field, in order
that the characters may be visible to an ob-
sever anywhere within that field.

5. A luminous display sign comprising, a
reflecting area on which characters are dis-
played so as to be visible in front of said
area, and a series of light sources in front of
and distant from said area adapted to direct
the light from said area for re ection within
selected adjacent fields, said reflecting area
being composed of reflecting  surfaces
formed and positioned to cause a definite
spread of the reflected light from said area
and so as to confine the reflection within the
sclected fields, in order that the characters
may be visible to an observer anywhere with-
in those fields. :

6. A luminous display sign having display
characters visible from within a selected
field, and a light source in front of and dis-
tant from said characters, said characters
having reflecting surfaces arranged in rela-
tive angular relation to multiply reflect light
impinging thereon back towards the light
source in the form of 3 spreading beam or
beams, said reflecting means being adapted
to direct the reflected light into and confine
the same to said field in order to display said
characters within said field.

7. A luminous display sign having display
characters visible from within a selected
field, and a light source in front of and dis-
tant from said characters, said characters
being formed by total reflecting prisms
whose surfaces are arranged in angular rela-
tion to multiply reflect the light in the form
of spreading beams into and confined within
the selected field.

8. A luminous display sign having display
characters visible from within a selected
field, and a light source in front of and dis-
tant from said characters, said characters
being formed by triple reflecting surfaces
which deviate from their true right angular

70

75

80

85

80

95

100

105

110

115

120

125

130



18,166 , S

relation adapted to reflect the light into and
withiz iihe selecte(tll field. . 1
9. A luminous display si aving display
characters visible E'ony; v%ﬁ:hin a,gselected
6 field, and a light source in front of and dis-
tant from said characters, said characters
being formed by triple reflecting surfaces
adapted to reflect light impinging thereon
back towards the light source, and means

Y0 cooperating with said surfaces adapted to
slightlv spread the reflected light to a definite
degree in the form of a spreading beam or
beaéns so as to confine the same within said
field.

16 10. A luminous display sign having dis-

lay characters yisible from within a selected
geld, and means in front of and distant from
said characters for directing light indiscrim-
inately on said characters, said characters

20 having triple reflectors whose reflecting sur-
faces deviate from their true right angular
relation adapted to reflect the light imping-
ing thereon so as to confine the same within
said field.

28 11. A luminous display sign having dis-
play characters visible from within a selected
field, and means in front of and distant from
'said characters for directing light from a
source on the display characters, said char-

30 acters being reflecting surfaces arranged in
relative angular relation to multiply reflect
the light impinging on said display char-
acters back towards said source, and means
cooperating with said surfaces adapted to

38 slightly spread the reflected light to a definite

degree in the form of a spreading beam or.

beams into said field.

12. A reflecting sign having a sign char-

acter provided with reflecting units arranged
40 to form an outline of the character, each of

said units having a reflecting area adapted to

reflect light incident thereon from a distant

source back in the general direction of the

light source and having means adapted to
45 slightly spread the reflected light.

13. A reflecting sign having a sign char-
acter provided with reflecting units arranged
along the strokes of the character, each of
said units having a reflecting area adapted

60 to reflect light incident thereon from a dis-
tant source back in the general direction of
the light source and having means adapted to
slightly spread the reflected light.

14. A reflecting sign having a sign char-

85 acter provided with clusters of reflecting
units arranged to form an outline of the
character, each of said units having a reflect-
ing area’ adapted to reflect light incident
thereon from a distant source back in the

60 general direction of the light source and
E?wing means adapted to slightly spread the
reflected light.

15. A reflecting sign having a sign char-
acter provided with clusters of reflecting

85 units arranged to form an outline of the char-

acter, each cluster being composed of a series
of units arranged in contiguous relation, each
of said units having a reflecting area adapted
to reflect light incident thereon from a dis-

tant source back in the general direction of-

the light source and having means adapted
to slightly spread the reflected light.

16. In a reflecting sign, the combination

with a reflecting area consisting of a number
of prisms, whose opposite sides meet at sub-
stantially right angles at their apices and
which are adapted to reflect light incident
thereon from a distant source %ack in the
general direction of the light source and
which have means adapted to slightly spread
the reflected light, of means for blocking out
portions of the reflecting area to form a de-
sign. :
17. In a reflecting sign, a sil;Fle plate of
glass ha,ving on one side a reflecting area
consisting of a number of prisms, whose op-
posite sides meet at substantially right angles
at their apices and which are adapted to re-
flect light incident thereon from a distant
source back in the general direction of the
light source and which have means adapted
to slightly spread the reflected light, said
plate having on its other side means for block-
ing out portions to form a design.

18. In a reflecting sign the combination
with a reflecting area consisting of a number
of substantially right angled tetrahedra, said
tetrahedra adapted to reflect light incident
thereon from a distant source back in the gen-
eral direction of the light source and having
means adapted to slightly spread the reflect-
ed light, of means for blocking out portions
of the area to form a design.

19. In a reflecting sign, the combination
with a reflecting area consisting of a sheet of
plate glass on which are formed a number of
prisms whose opposite sides meet at substan-
tially right angles at their apices and which
are adapted to reflect light incident thereon
from a distant source %ack in the general
direction of the light source and which have
means adapted to slightly spread the reflect-
ed light, og means for blocking out portions
of the reflecting area to form a design.

20. In a reflecting sign, the combination
with a reflecting area consisting of a sheet of
plate glass on which are formed a number of
substantially right angled tetrahedra, said
tetrahedra adapted to reflect light incident
thereon from a distant source back in the
general direction of the light source and hav-
ing means adapted to slightly spread the
reflected light, of means for blocking out por-
tions of the reflecting area to form a design.

21. In a reflecting sign, a plate of glass
having on one side thereof a plurality of
tetrahedral prisms, said prisms adapted to
reflect light incident thereon from a distant
source back in the general direction of the

Jioht. source and having means adapted to -
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slightly spread the reflected light, said plate
having on its other side an opaque coating
disposed to block out 2 sign substantially as
and for the purpose described.

In testimony whereof I affix my signature
this 13th day of June, 1931.

JONATHAN C. STIMSON.
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above numbered patent requiring correction as follows: Page 2, line 80, for
“continuous" read contiguous, and line 81, for "th" read the; and that the said
Letters Patent should be read with these corrections therein that the same may
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