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[57] ABSTRACT

A message tape for instrument display systems in-
cludes laminations of metallic and plastic materials.
Messages are etched through a metallic lamination
and dyes are applied through the etchings to provide
color coding without introducing dimensional build-
ups. The dyes are retained by a plastic backing lami-
nation. The tape has the main advantage of being use-
ful at elevated operating temperatures and ancillary
advantages of improved image quality and lighting ef-
ficiency.

3 Claims, 6 Drawing Figures



PATENTED AUG 1 31875

2 2 2.3 2
N\ 22 \%3//24
. e
| @ vz
4 I o 237V
/]
- 0 16
ﬂ
D N\ 16 :%18
e DN\Wq |
I %
%
e T
o+ TRl 7
Y/
S 4 20
12 n"zo "ﬁim
N\ /
FIG.2

FIG. |

3,900,647

2 3 24

23-VRY- 14

NS
VP2 /P L 03
Y ITIITTI
3 A

FIG.5




3,900,647

1

MESSAGE TAPE FOR INSTRUMENT DISPLAY
SYSTEMS

CROSS REFERENCE TO RELATED
APPLICATIONS

The message tape of the invention may be used with
mode annunciation display means for. aircraft instru-
ment panels such as described in copending U.S. appli-
cation Ser. No. 884,112 filed Dec.'11, 1969, by Arthur
Sussman, now U.S. Pat. No. 3,680,948, and assigned to
The Bendix Corporation, assignee of the present inven-
tion. .

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to message tapes for
instrument display systems and particularly to a tape of
the type described including plastic and metallic lami-
nations so as to be useful at elevated operating temper-
atures.

2. Description of the Prior Art

Prior to the present invention message tapes for in-
strument display systems were made of a polyester
base, fine grain photographic film. Infra-red light from
the display system light source was absorbed by the
black emulsion background of the film producing a re-
quirement for infra-red filters to protect the tape from
curling at elevated operating temperatures.

A message tape constructed according to the inven-
tion reflects most of the infra-red light and prevents
local temperature buildups causing the aforenoted cur-
ling. Since the need for infra-red filters is eliminated,
required brightness is achieved by a lower lamp source
voltage to increase lighting efficiency and reduce cost.
The opaque metallic message background provided by
the tape of the invention provndes improved display
characteristics.

SUMMARY OF THE INVENTION

This invention contemplates a metallic-plastic lami-
nated display tape formed in a closed loop configura-
tion. One embodiment of the invention features a thin
metallic lamination having fine resolution messages
etched therethrough. Dyes for color coding are selec-
tively applied to the etchings and a plastic backing lam-
ination contains the dye. In another embodiment of the
invention a plastic lamination is applied over the metal-
lic lamination to protect the messages. The construc-
tion of the tape is such that the plastic laminations may
be of the pressure sensitive adhesive type or, alter-
nately, a metallic coating may be vacuum deposited
over the plastic backing lamination.

One object of this invention is to provide a message
tape for instrument display systems having the main ad-
vantages of being effective at elevated ambient temper-
atures.

Another object of this invention is to provide a tape
of the type described wherein the need for infra-red fil-
ters is eliminated permitting required display brightness
at a lower light source voltage and resulting in lower
manufacturing cost.

Another object of this invention is to provide a mes-
sage tape of the type described wherein contrast im-
provement at the display output is improved since an
opaque metallic background is provided for the mes-
sages.
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,Another object of this invention is to provide a closed
loop message tape achieved through an improved splic-
ing arrangement.

The foregoing and other objects and advantages of
the invention will appear more:fully hereinafter from a
consideration of the detailed description which follows,
taken together with' the accompanying drawing
wherein several embodiments of the invention are illus-
trated by way of example. It is to be expressly under- o
stood, however, that the drawing is for illustration pur-
poses only:and is not to be construed as defining the
limits of the invention.

DESCRIPTION OF THE DRAWINGS

" FIG. 1 is a pictorial representation showing generally
a tape constructed according to the invention.

FIG. 2 is a sectional view of one embodiment of the
tape shown generally in FIG. 1.

FIG. 3 is a sectional view of another embodiment of
the tape shown generally in FIG. 1.

FIG. 4 is a pictorial representation of a tape loop con-
structed according to the invention.

FIG. 5 is a sectional view showing one configuration
for joining the ends of the tape loop shown in FIG. 4.

FIG. 6 is a sectional view showing another configura-
tion for joining the ends of the tape loop shown in FIG.
4. o .

DESCRIPTION OF THE INVENTION

The aforenoted patent application Ser. No. 884,112
describes a mode annunciation display device for air-
craft instrument panels which is essentially an optical-
mechanical instrument for informing the pilot of the
craft of the real time status of auto throttle and auto
pilot systems. The system features the use of a tapered
optical fiber bundle which produces a magnified dis-
play of information microscopically recorded on an il-
luminated message tape. An improved tape for use
which an instrument of this type is provided by the
present invention.

With reference to FIG. 1 a tape de51gnated generally
by the numeral 2 includes fine resolution messages 4,
8, 10 and 12, each of which has a color coding overlay
14, 16, 18 and 20, respectively. The tape has perfora-
tions 22 for accommodating a standard 16 mm
sprocket drive along one edge thereof.

One embodiment of the invention is shown in FIG. 2
wherein tape 2 is shown as having a lamination 23
which may be of a polyester plastic such as that manu-
factured by the Dupont Co. under the trade name My-
lar. Lamination 23 may be in the order of 0.0001 of an
inch in thickness. A lamination 24 disposed over lami-
nation 23 is of a suitable metal such as copper or alumi-
num and may be in the order of 0.0005 inches in thick-
ness.

Mylar lamination 23 may be of the type having a
pressure sensitive adhesive surface 26, and in which
event metallic lamination 24 is placed over surface 26
and adheres thereto with the application of pressure.
Alternately, metallic lamination 24 may be deposited
on Mylar lamination 23 by vaccum deposition tech-
niques well known and practiced in the art.

Messages 4, 8, 10 and 12 are photochemically etched
through metallic layer 24. When the residual photore-
sistive compound is removed from metallic lamination
24 the adhesive bond on the exposed portion of surface
26 of Mylar lamination 23 is also removed from the
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message stroke locations leaving clear mylar against
the metal background as is the case if the aforenoted
vacuum deposition technique is used to apply lamina-
tion 24 to lamination 23. . o

When the messages have been etched in metallic
lamination 24, color dyes 14, 16, 18 and 20 are sclec-
tively applied thereover by conventional pressure coat-
ing or silk screening processes. Color coding is thus
achieved without producing undesirable buildup on
metallic surface 24.

In the embodiment of the invention shown in FIG. 3,
an additional 0.001 inch thick Mylar lamination 27
which has an adhesive surface 29 is applied over metal-
lic lamination 24 to protect the fince resolution mes-
sages and color coding. It will be understood that in
both embodiments of the invention Mylar lamination
23 which is in effect a backing serves to contain the
color coding dye which flows through the etched mes-
sages 4, 8, 10 and 12.

The aforenoted U.S. application Ser. No. 884,112
uses a continuous tape 2 which is driven over cylinders
28 and 30 shown in FIG. 4 by suitable driving means.
In order to provide the continuous tape shown in FIG.
4, tape 2 shown in FIGS. 1, 2, and 3 must be spliced at
ends 3 and 5 of plastic backing lamination 23.

One spliced configuration is shown in FIG. § wherein
ends 3 and 5 of tape 2 provided by lamination 23 are
overlapped and untrasonically bonded at A. An alter-
nate configuration is shown in FIG. 6 wherein ends 3
and 5 are butted one against the other and a Mylar boot
32 is ultrasonically bonded to both ends of the butt
joint at B. The latter splicing configuration is preferable
because it eliminates buildup over the splice, allowing
for improved tape focusing and better output image
quality. . k

A message tape constructed according to the inven-
tion offers several advantages principally in the areas of
temperature  effectivity image quality, lighting effi-
ciency and cost. Since the tape construction reflects
most of the infra-red light transmitted from the light
source shown in the aforenoted copending U.S. appli-
cation Ser. No. 884,112, local temperature buildups
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are prevented and the curling effect which was preva-
lent when prior art photographic tapes were used is
eliminated. Further since infra-red filters are elimi-
nated the message tape system may be constructed at
a reduced cost.

The elimination of the infra-red filters permits re-
quired brightness at a lower source lamp voltage and
thus provides increased lighting efficiency. Addition-
ally the construction of the tape which features a totally
opaque metal background as compared to relatively
high photographic density levels of prior art tapes will
provide a display constrast improvement which is
highly desirable.

While several embodiments of the invention have
been illustrated and described in detail, it is to be ex-
pressly understood that the invention is not limited
thereto. Various changes may also be made in the de-
sign and arrangement of the parts without departing
from the spirit and scope of the invention as the same
will now be understood by those skilled in the art.

What is claimed is:

1. A message tape for instrument display systems,
formed in a closed loop configuration, comprising:

a clear plastic backing lamination;

a metallic lamination over the backing lamination
and having a plurality of messages cut therethrough
to the backing lamination;

a plurality of color coding dyes overlaying the metal-
lic lamination and each of said dyes selectively ex-
tending through a cut message;

a clear plastic lamination covering the metallic lami-
nation and having an adhesive surface for adhering
to the metallic lamination; and

the backing lamination retaining the color coding
dyes. )

2. A message tape as described in claim 1, wherein:

the plastic lamination has an adhesive surface for ad-
hering to the metallic lamination.

3. A message tape as described by claim 1, wherein:

the metallic lamination is a layer of metal vacuum de-

posited on the plastic backing lamination.
* * * * *
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