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UNITED STATES

1,526,425
PATENT OFFICE.

EATHERINE LIMPERT, OF NEW YORK, N. Y.

ELECTRIC SIGN.

Application filed December 1, 1921, Serial No. 519,044,

- To all whom 4 may concern.:

Be it known that I, Kartasrine Liyerrr,
a_citizen of the United States, residing at
New -York, in the county of New York and

5 State of New York, have invented certain
new and useful Improvements in Electric
Signs, of which the following is a specifi-
cation, ,

My invention relates to electric signs and

10 other such illuminated displays. I aim to
malke the sign most effective in illumination
flexible in design and adaptability to meet
varying requirements and conditions of use;
easy and inespensive to manufacture, install

15 and adjust; and in service convenient and

economical as regards both operation and
maintenance. Still other advantages obtain-
able through the invention will appear from
my description hereinafter of the best em-
bediments of the invention known to me.
In its broader aspects, my invention is
applicable to various diffevrent types of
signs,—as, for example, the two general
types represented by United States Patents
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S. Limpert July 18, 1920 and  August 3, 1920,
respectively. . The apparatus hereinafter
described is of the type represented by
Patent No. 1,346,499. "An apparatus (cor-
80 responding, in some respects fo Patent No.
1,348,816) wherein the broad underlying
principles of my present invention are ap-
plied quite differently is disclosed in my
companion application Serial No. 519,045,
35 filed Dec. 1, 1921, concurrently therewith.
In both cases, my invention affords im-
portant advantages (such as indicated
above) over the corresponding prior Lim-
pert devices. '
40 In the drawings, Fig. 1 is a front view or
~elevation of an illuminated sign apparatus
conveniently embodying my invention.
Fig. 2 is a similar view with the front of

the sign (as seen in Fig. 1) broken away.

i
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and removed along the section line 2—2 in
Fig. 8. , :
Fig. 8 shows & vertical cross section, taken
as indicated by the line 3—3 in Fig. 2.
Fig.- 4 is a perspective or tilted view of
50 one of the reflective illuminating devices or
units shown in Figs. 1 to 8, with one part
partially broken away.
Fig. 5 shows 2 mid section through such
a unit.
5 Figs. 6 and 7 are diagrammatic side views

Nos. 1,846,499 and 1,348,816, granted to A. .

of a light source with several reflective de-
vices or units, illustrating the operation and
advantages of my invention.

Fig. 81is a front view illustrating the ap-
plication of my invention to a sign of the
so-called “roof” type. :

The sign shown in the drawings (Figs. 1
to 3) comprises a thin, shallow box 10, with
panel or panels 11, 11 carrying the desired
design,—in the present instance, the letter
“B”,—in colors visible by day. The incan-
descent electric lamp or lamps 12, 12 here
shown as source of light for the sign at
night or mounted within the box 10, in
sockets 18 carried by brackets 14 attached
to the top and bottom ends of the box. At
night, therefore, the sign design is lumi-
nously set out or outlined by the light from
the lamps 12, 12 directed by reflective de-
vices or units 15 through openings in the
walls or panels 11, 11 and (in the present
instance) through supplemental directing or

_diffusing means 17 (in the form of rounded

lens-globes) provided for each unit. The
interior of the box 10 may advantageously
be painted white or otherwise rendered re-
flective, in order that a maximum proportion
of the total light from the lamps 12, 12 may
ultimately find its way out through the de-
vices 15 and be utilized.

Referring to Figs. 4, 5, 6 and 7, it will be
seen that the individual reflective device
ultimate luminary 15 comprises a series or
group of reflector elements or strips 20 ar-
ranged to reflect the obliquely incident light
coming directly from the corresponding
lamp 12 approximately perpendicular or
normal to the group. In the present in-
stance, these reflector elements are strips of
slat-like form, and are arranged shutter-
wise in a common general plane behind but
approximately that of the panel or half-sign
as a whole, at one side of the light source
12. The elements 20 make with the series as
a whole (as represented by their common
general plane) such common angle that the
light of the source 12 directly incident upon
them from behind is reflected and thrown
forward by and between them. Ordinarily,
variation in the distance of the reflective
luminary unit 15 from the lamp 12 (either
in the same or in different signs) will not
be so great as to require an adjustable shut-
ter-like mounting of the elements 20, or
even the provision of a line of units with
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the elements 20 set at various different
fixed angles. On the contiary, one standird
unit, with % group or sét of réfiéctor ele-
ments 20 fixed at one “universal” angle, will
be found satisfactory under. considerable
variations in distance of units from the light
source. With reflector elements 20 -of rela-
tively narrow width in proportion to
their spacing, as showi, there Will B¢ no
material shading of one element by another,
5 thit i offott; unider conditions of ser-
vice, theé wnit 15 will be or appédr generally
and even quite uniformly luminous: .

While the cletents 90 of cheh ultimate
wnit 15 miight be stamped out of sheet metal
in one piece, ie

or united in dne single piece of
glats (In Avhich case, especially, they fight
oven be réplated with refracting prisms), T
have heté shown them as wholly ‘geparate
thiy, flgt, nafrow sldats; with their ends
wowatedl in grooves in the sides of 4 shal-
Tow framo ot base 21 with which the Teris 17
is ‘associatéd: This copsolidated lens and
Fratne stricture 17, 21 may be moulded in
one ‘piece .out of suitably transparent or
translucent glass. The lens 17 of each lumi-
Ay or illumitiatiig wiit 18 is preferably so
designed as-to diffuse the liglit over 4 large
avea, §0 that ‘the Ters may appedr bright
“$rom almast &ty angle of vision. A lens 17
conistructet more ‘or less like the Fresnel
bullsieye (with slightly less spivce Lotween
the reftacting zoties), as shown, i3 very suit-
able; Nowever, quite 4 variety of Tenses will
Work satistictorily, As sliown (Fig. 5), the
frams 21 dbuts against the inside of the

panel 11 with @ rubber or other suitable

wasket 92 intérposed arid slightly compressed
petween therd, and the lens 17 projects

through a round hole in the panel. The unit

is held in place by engagement of proj ecting
lugs 28 on the lens with the ‘outside ‘of the
panel, Tii asdeiibling; the unit may e in-
Serted i its panel liolé from inside the box
10 with ‘the lugs 23 in registry with cotTe-
sponding notches 24, afid then turhed Yo dis-
place tlhie lugs from the notches ‘through
which they have passed, Tlie elastic com-
Sression of the gasket 22 ‘tends to prevent
accideiital turding and inlocking of ‘the
ity and the whole wiit 15 being ‘evenly
balanced, vibration does not practically tend
6 turn it against the frietion of the gas-
ket29. |

The elemerits 20 may be ¢ither specular oy
noh:specular reflectors, They may be of
nietal, glass of other material suitably formed
or treated to vender it properly reflective.
They riay be cohted with silver leaf, silver
deposit, ordinaty mirroting, ‘aluminum leat
or foil, or other Teflecting material; and in
th case of olass, such material may be ap-
plied to ¢either front or back. A dull mefal-
Jie brightness ‘of ‘the reflector ‘elements 20
(liKe satih-finished silver) will often suffice

1,526,425

to give brilliant illumination ; such brightness
may  bg produced by codting -4 slightly
roughened surface with Teflective mdterial,

or by stipple-etching glass with bydroflu-
oric acid and applying mirroring or metallic

leaf. Aluminum paint on metal or glass has

.alg6 -piven good results.

It will be seen that in front the reflector
alements 20 are eoveted and protected from

access of dust, dirt or other deteriorating-

agencies by thie leriges or globes 17. As

‘Shown; stmlar protection 4t the rear is -af-

forded By a light-pérmeable, -transparent

glass cover 25 éonsisting of & flat pane ce-

mentéd; séiled or otherwise secured in place
in-4 rdbbet at the reai of the fiamé or biige

91, Aléo, this proteetive covet 25 Holds-the

elements 20 securely in place. Not only does
this-éover 25 keep the ¢lements 20 and the
reat-of-the lens 17 free trom dirt, but it is
itself ynuch tnore easily kept clean than
thiey,—both beeause it preseiits bt b single
flat, smdoth surface; andl bécause its vertical
position minimizes adliesion and actumula-
tion of dust on it.

 Sinice the shallow illiinating or refféctor
tinits 15 do not project fa¥ into-the sign box
10, the ititeriot of the box is cleir and open.

‘This niot only affords maximuni unshaded

access of-available light to every unit 15 and
facilitates anid expedites teplicement of
Janips 12 and cléaning of réflector govers. 25,
but ‘also allows the lamps 12 to be placed in
dny position desived —espeécially the vertical
or tip downward position so-important to

tlie full lite of the high efficiency gas-filled

tungsten filament lamp. The operiness of
the box likewise allows the lamps 12 and
their Blaments to be placed sidewise toward
the nits 15, 56 that a_greater proportion of
the Jight shall réacli the units directly than
if the lamps liad to Je mounted on ‘tlie pan-
els 11, 11 and placed end-on toward the
dnits 15. .

The small projection of the multi-reflector
type of {lluminating unit frori-the panel 11
cives Tise to otliér important advaitages.
Th the st place, it-allows ¢ite unit 15 to be
placed close behind another with referénce
o their commion light souice 12 (Hig. 6)
without shadiig or “blanketing” ‘of the one
by the othel; whereas a unit 26 comprising
one large thirror (Fig. 7) instead of a num-
ber of small mirrors 20 would throw any
{init behind it into deep shadow. My :shal-
low non-shading multi-reflector type of Hu-
minating tnit, therefore, gives the sign de-
signer untrammelled freedont in the variant
arrangement of units for display formation,
and ‘enables hith ‘to ilFuminate his sign with
4 minimum number of felatively lavge and
efficient lamps, and yet havé all its units 15
appear similarly ‘and generally liminous.

In the second place, the multi-reflector
typs ‘of lluminating unit 15 “eovers” orilln-
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minates the lens 17 completely and evenly,
whereas a single mirror 26 of very consider-
able size may reflect relatively little light to
the right-hand half of the lens 17,—as will
readily be evident from Fig. 7,—so that in
gl_any cases half the lens would appear very
im. :
In the third place, the multi-reflector
type of illuminating unit 15 gives the lens
a much wider angle of illumination than

" is possible with a single reflector 26 (Fig.
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7), because with it the virtual light source
represented by the reflector is much closer
to the lens. Without discussing the optical
theory of the matter, it may be pointed out
that the angle of illumination varies in-
versely according to the distance from the
center of the lens 17 to the plane of in-
cidence on the reflector of the ray from
the center of brilliance of the source 12 that
is reflected through the center of the lens.
In other words, the advantage of the multi-
reflector type in Fig. 7 is indicated by the
shortness of the distance 2 as compared with
the distance H. A wide angle of illumina-
tion of the lens 17 means, of course, that
the sign appears brilliant over a consider-
able angle to either side, as well as directly
in front. ,

Still other advantages are afforded by the
multi-reflector type of illuminating unit.
For example, if it should prove necessary
to place a lamp 12 directly behind one of
the units 15 (as in Fig. 8), then the re-
flector elements 20 will partially shade one

.another to.such an extent that the corre-

sponding lens 17 will not mar the general
effect of the sign by undue brilliance. This
is of especial importance when it is at-
tempted to light a whole letter with a single
lamp. If this were done with the “B” of
Figs. 1 to 3, the lamp used would need to
be placed directly behind the central lens
17 (Fig. 1).

It is further to be noted that in the sign
of Figs. 1 to 3 the box 10 is rendered
weather-proof and practically dust-tight by
the gaskets 22, and the lamps 12 are com-
pletely enclosed. No particular skill is re-
quired in the location of the units 15, or
in their adjustment,—which latter is effect-
ed by simply turning each unit one way or
the other till the position of greatest bril-
liancy (which is that in which the reflector
elements lie perpendicularly across the
shortest line from the center of the light
source thereto) is found. It is unnecessary,
of course, that the two opposite sides or
panels 11, 11 be just alike. Multi-colored
effects are easily obtained by using differ-
ently colored lamps for illuminating differ-
ent groups of units 15, or by using appro-
priately colored covers 25. Double or com-
posite color effects can be obtained by simul-
taneously using several differently colored

a

lamps to illuminate one whole group of
units 15; or vari-colored effects can be ob-
tained by flashing such lamps in alternation.

As compared with a sign in which each
illuminating unit is an incandescent clec-
tric lamp, the type of sign shown in Figs. 1
to 3 affords a very considerable economy
in both current consumption and lamp re-
newal costs. According to my invention,
for example, both sides of a “Drugs” sign
can be well illuminated with ten 25-watt
tungsten lamps. The cost of operating such
a sign on current at 6¢ per KW hour is
134¢ per hour; whereas with “all-lamp” let-
ters averaging ten 10-watt lamps apiece for
each side, the operating cost would be 6¢
per hour. For operating the two signs five
hours every evening for one year, the costs
would be $27.32 and $109.50, respectively.
In each of these signs, lamp replacements
must be made something like twice a year,
at the same cost per lamp, so that for my
type of sign each renewal would cost only
one-tenth as much as for the other. Since,
furthermore my type employs the larger
and longer-lived lamps,—less fragile, espe-
cially under vibration, because their fila-
ments are not so fine,—my type will not.
require such frequent renewals as the other
type. In Fig. 8 is shown a sign (letter
“H”) of the so-called “roof” type construct-
ed according to my invention. In this sign,
more illuminating units 15 and lamps 12
are used than in that of Figs..1 to 3; but
the principles are the same. 1t will be ap-
parent to those skilled in the art that va-
rious other displays,—such as borders of
steady or flashing type, friezes, or lighting
fixtures,—can readily be illuminated accord-
ing to my invention.

The term “longitudinal axis” as employed
in the claims has reference to the axis ex-
tending from the front to the rear of a
unit.

What I claim is:

1. A reflectively illuminated display com-
prising a light source, and a plurality of
shallow units illumined thereby cooperating
to form a sign design; the individual unit
comprising a multiplicity of reflector ele-
ments in a plane approximately that of the
sign as a whole, a common light permeable
protective cover at the side of said elements
toward said light source, and a diffusing
lens at the other side of said elements.

2. A reflectively illuminated display com-
prising a light source, and a plurality of
shallow units illuminated thereby cooperat-
ing to form a display design, the individual
unit comprising a series of reflector ele-
ments adapted to reflect light from said
source forward between them, and diffus-
ing means in front of said elements evenly
illuminated by them.

3. An illuminated display comprising a
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hOht source, and a plurality of generally
; himlned thereby
: atmg to form fx (hspl vy design, the
1nd1v1dual unit comprising a multi hclty of
parallel reflector elements in a plane "ap-
proximating that of the display as a whole.

4. An iluminated display comprising a
light ‘source, and a plurality of Ofener;l
"xnd sm;nlally lumlnous reﬁector umts illg-
mined thereby cooperatnw to form a display
ﬁe:wn, the dividual unit comprising a
series of veflector elements achpted to reflect
normﬂly hrrht incident obliquely to’ the
series,

5. A reflective display upit comprising a
series oi slat-like reﬂey,c,tor elements . ar-
ranged shuttel -wise for refloction of ho"ht
ilom behmd forward between them, and a
diffusing lens in front of said elements,

6. A 1eﬁect1ve d1Splf1jy unit complmnw a
series of reflector elements adapted to Te-
flect light from behind fon’mld betieen
them, dnd dlﬁusmd means in front of said
-elements evenly 1llunnnated by them.

7. A reflective display unit Comprising a
series of slat hke reflec elements ar-
ranged shutter-wise for reflection of light
f1om behind forward between them, and =
common protective cover at one side of said
elements.”

8. A reflective display unft comprlsmg a
series of Jreﬂectm elenients in 3 common
plane maklno a common angle therewith,
and a common Tlight permeable protectlve
cover: for sald elemen‘ts

9. An illuminated dlsplay comprising a
light source, and a plurality of -generally
lumlnqus reflector units 1lhun1ned ‘thereby
cooperating to form a dlsplay deswn, the

individual unit comprising a Series of rela-

1,536,436

tively narrow reflector elements for reflect-
ing Yorward obhquely incident light flom
the source.

10, An illuminated display comprising a
light source, and a plurality of denerally

45

humnous reflector units illumined thereby

cooperating to form a dlsplay de51gn the

individual unit comprising a series of slat-
Tike reﬁecfor elements ananged shutterwme
for reflection of hg‘ht of saird source inci-
dent from behind forward between, them.
11, A oe,nemlly luminous ultimate lami-
nary Umt for variamt chsplay Fformation,
conmprising a single series of relatively nar-
row reflector strlps for reflecting forward

between them light incident obhquely to

the series and 4 dlﬁ’nsmg lens in front of
said strips.

12. A generally luminous ultimate lumi-
nary umt for variant dlsplay formation
comprising a series of reflector stmps mak-
ing such common angle with the series as .a
whole as to reflect llght ‘ncident obhquely
thereto between them approxmlately par-
allel ‘to the lonﬂltudmal axis of said unit
and diffusing means in fromt of said strips.

13, A shallow, non-shading ultimate lu-
minary unit for varlant chsplay formation,
comprising a series of slat-like reflector
elements arranged shutterwise within such

unit for reﬂectmn of hOht from behmd for-

ward between them SO MATrowW in propor-
tion to their spacmg as ‘to obviate material
shfxchng as amongst themselves and make
the unit in eﬁect crenerally luminous and

‘means whereby ‘said light is diffused.

In testimony whereof I have hereunto
smned my nane.

KATHERINE LIMPERT.
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