
Home Brewing 

Dress Up Your Projects 
The simple photographic procedure described here 
will let you produce project front panels that are 
indistinguishable from those on commercial products 

By C. R. Ball 

When was the last time you 
really finished a project, 
taking the time to give it a 

professional -looking front panel, 
with control legends and perhaps an 
eye- catching logo neatly and per- 
manently rendered? If you're like 
many hobbyists, you just spray on a 
coat or two of enamel paint and label 
your panels with a dry- transfer letter- 
ing kit or a plastic tape labeler. Dry - 
transfer lettering is okay at first, but 
it inevitable wears away and /or 
drops off, while tape labels give a 
project an unprofessional "klugy" 
look, no matter what other pains you 
might take to give is a classy ap- 
pearance. Worse still, both types of 
labeling eventually wear away or 
drop off, leaving you with a project 
whose control functions are a com- 
plete mystery if you haven't used it 
for some time. This is obviously 
leading up to something. 

That something is the fact that you 
can make very durable front panels 
that are indistinguishable in ap- 
pearance from those you see on corn - 
mercially -made products. Using the 
procedure described here, you can 
make panels and decals that really 
dress up your projects, actually mak- 
ing you want to display them with 
pride. You can even use this pro- 
cedure to make printed- circuit corn - 
ponent identification overlays 
similar to the silk screening used on 
commercial pc boards. Best of all, 

Fig. I. Starting with positive art, first 
exposure and development produces 
the negative shown at the left. This 
negative is then used as original art to 
expose and develop the positive film 

shown at the right. 

Fig. 2. After penciling your layout 
onto paper, cover with transparent 
film and use dry- transfer lettering 
and other drafting aids to transfer the 
drawn image. If the image is very 
small or contains lots of fine detail, 
work twice life size and then have the 

image photographically reduced. 

you don't have to be specially trained 
to turn out professional -looking 
panels, and all materials are readily 
available at reasonable cost. 

Types of Nameplates 
There are a number of processes for 
making professional- looking name- 
plates, all requiring easy -to -use light - 
sensitive material. Some nameplate 
fabrication methods use the light - 
sensitive material for selectively col- 
oring, etching or screening a panel. 
Another process uses the light- sensi- 
tive material as the finished name- 
plate image. These fabrication meth- 
ods go by such names as anodizing, 
etching, silk- screening, and photo - 
reproducing, respectively. 

Anodized Nameplates are pre- 
pared by trapping various colored 
dyes in the "pores" of an aluminum 
nameplate panel. The pores are 
opened electrolytically by immersing 
the aluminum (as the anode) in a sul- 
furic -acid solution. Then the opened 
pores are selectively filled with col- 
ored dye through an exposed and de- 
veloped light- sensitive material (pho- 
toresist mask). The pores are then 
closed by immersing the panel in a 
boiling -water solution, permanently 
trapping the dye pattern under the 
surface of the aluminum. 

The anodizing process produces an 
extremely durable and attractive 
nameplate. Since you can use any 
thickness of aluminum, the name- 
plate can be self- supporting and, 
therefore, be used as part of the chas- 
sis or as a front panel. 
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START HERE IF YOU REQUIRE A POSITIVE 
PANEL, LABEL OR OVERLAY: 

Original art (positive) 

Expose reversing film 
with UV lamp 

Clear glass sheet 

Original art 
(image side down) 

Reversing film 

START HERE IF YOU REQUIRE A NEGATIVE 
PANEL, LABEL OR OVERLAY: 

E 

i0"-i2" 

Original art (positive) or 
reversing film negative 

Expose panel, label or overlay 
with UV lamp 

Clear glass sheet 

"Right reading" original art or 
(reversing -film negative) 

Photo- sensitized metal or 
plastic label 
(colored /emulsion side up) 

(emulsion side down) 

Developer 

Exposed reversing film 
(emulsion up) 

Glass sheet 

Work surface 

1111P. 

Developer 

Exposed panel, label or 
overlay 
(colored /emulsion side up) 

Glass sheet 

3 S 

Work surface 

et stand about 20 seconds. Then gently rub with cotton or a developer pad to bring out image. Continue to 
rub until all unwanted areas of emulsion have been removed. Thoroughly rinse under gently running cold or 
tepid water. Pat gently with paper towel to dry. 

Film negative (use as 

' otiginal" in first step in 
next column to obtain 
positive panel, label or 

overlay) 

Not applicable this column 

E 

OR 

E 

Finished negative panel, 
label or overlay 

Finished positive panel, label 
or overlay if reversing -film 
negative is used as original 
art in first step in this 
column 

Fig. 3. To make a panel, label or overlay that is identical to (a positive of) your 
original art, perform all steps in both columns, starting at the upper -left. For a 
negative image, simply start at the top of the right -hand column, using your orig- 

inal film as the "original art" called for. 

Etched Nameplates, as the name 
implies, are formed by etching an im- 
age into an aluminum surface. The 
aluminum panel is first coated with a 

negative- acting photosensitive ma- 
terial (photoresist) that is not af- 
fected by the etchant. (Precoated 
panels are available from the sources 

listed in the Table.) The panel is then 
exposed through negative or positive 
art and developed. 

Following development, the alum- 
inum is immersed in an etchant solu- 
tion, usually caustic soda, that eats 
away the surface of the unprotected 
image areas. Then, after removing 
the photoresist, the etched areas can 
be ink filled. In the case of precoated 
panels, the coating is the image color 
and is selectively etched away. 

Etched nameplates are extremely 
durable and can be self- supporting. 
Very colorful nameplates can be pro- 
duced by flowing various colored 
inks into the etched image. 

Silk- Screened Nameplates are pro- 
duced by screening ink onto the sur- 
face of metal, plastic, or other ma- 
terial. The process begins by photo- 
graphically transferring the artwork 
to a plastic film that, in turn, is se- 
cured to a silk screen. The screen is 
placed over the nameplate and ink is 
flowed through the open -mesh image 
areas of the screen. Aluminum must 
be anodized or treated with a chem- 
ical, such as Alodine 1000, to ensure 
that ink will adhere properly. Using 
epoxy inks, extremely durable name- 
plates can be made. Multicolor 
nameplates, of course, require a sep- 
arate screen for each color. 

Most nameplates on consumer 
electronic equipment are produced 
by the silk- screen process because 
they are easier and less expensive to 
manufacture in large quantities. 
However, because of the set -up time 
and equipment required, this process 
is not generally attractive to elec- 
tronics hobbyists. 

Photo Nameplates consist of a 
brushed -aluminum sheet between 
0.007 " and 0.140 " thick or a 0.004 "- 

thick transparent or colored polyes- 
ter sheet. The aluminum or plastic 
sheet is coated on one side with a col- 
ored light- sensitive material called an 
emulsion and an adhesive on the other 
side. (A removable backing protects 
the adhesive side until the prepared 
sheet is ready for placement.) The 
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emulsion is exposed through negative 
or positive artwork, developed with a 
one -step rub -on chemical process, 
and finally coated with a clear protec- 
tive spray or covered with a clear 
laminating film. The finished name- 
plate is easily cut to size with scissors 
and secured to a sub -panel, case, or 
chassis by its adhesive backing. 

Many colors and color combina- 
tions are available on aluminum and 
plastic. Although the durability of 
photo nameplates is not as good as 
the other types, ease of fabrication 
and low investment cost make photo 
nameplates the best choice for exper- 
imental and prototype applications. 

Because of its ready adaptability to 
home experimenting, the remainder 
of this article concentrates on the 
photo technique. We will discuss it in 

detail to provide you with all the in- 
formation necessary to make profes- 
sional nameplates for home and 
work projects. 

Making a Photo Nameplate 
The key to any attractive nameplate 
is good artwork. The finished prod- 
uct can be only as good as your 
original artwork. The kind of art- 
work you need depends on the type of 
final image you want. 

Artwork ultimately takes one of 
two forms -positive or negative. 
Positive art is usually the original or 
an exact replica on transparent film. 
Negative art, on the other hand, is a 

photographic reversal of the original 
(positive) art. Figure 1 shows the dif- 
ference between positive and nega- 
tive art. 

Nameplate material is negative - 
acting, with the final image being the 
reverse of the artwork used. For ex- 
ample, a piece of nameplate material 
exposed and developed using the pos- 
itive artwork shown at the left in Fig. 
1 will have a final image like that 
shown at the right for negative art. 

You begin preparing your artwork 
by making an actual -size sketch of 
the nameplate. (If the nameplate is 

Fig. 4. Place exposed material, emul- 
sion side up, on a sheet of glass and 
pour on enough developer to soak it. 

small or is to have fine detail, you 
may want to make a sketch twice ac- 
tual size for ease of drafting.) After 
verifying the dimensions and place- 
ment of lettering, place a piece of 
clear or translucent drafting film, 
available from most art or office sup- 
ply dealers, over your sketch. 

Using your sketch as a guide, apply 
dry- transfer lettering as shown in 
Fig. 2. Alternatively, you can use a 
drfting pen and a template. Pc draft- 
ing tape can be used to group or out- 
line various areas of functions. Once 
you have completed transferring the 
details from your sketch to the film, 
the latter becomes your original art- 
work. If the original is other than ac- 
tual -size, you will have to take the 
artwork to a lithographer or print 
shop to have an actual -size positive 
or negative made. However, if the 
original art is actual -size and you 
want a negative of it, simply use the 
reversing film procedure discussed 
later in this article. 

If you are planning to duplicate a 
nameplate for a project that ap- 
peared in a magazine article and want 
to avoid having to redo the art, again 
simply have a print shop make a posi- 
tive or negative. 

General Information 
Although photo nameplates can be 
safely and easily made, certain pre- 
cautions should be observed when 
handling the chemicals and the ex- 
posure light because both the devel- 

Fig. S. Allow developer to stand for 
20 seconds. Then gently rub with cot- 

ton or pad to bring out image. 

oper and sealing spray are flam- 
mable, avoid using them near an 
open flame and do not smoke in their 
vicinity. If you have sensitive skin (or 
even if you do not, for that matter), 
wear rubber gloves when using the 
developer. Also, both chemicals are 
somewhat toxic and should be used in 
a well -ventilated area and should at 
all costs be kept out of the reach 
of children. 

Care should also be taken to pro- 
tect your eyes and skin from pro- 
longed expoure to the ultraviolet 
light if you use a sun lamp. Wear sun- 
glasses when the lamp is on, and 
minimize skin expoure to avoid sun- 
burn. Keep in mind that as little as 
five minutes close to a UV source can 
result in sunburn. 

Amost any ultraviolet light source 
can be used to expose the photo - 
nameplate material. You can, of 
course, make a sizeable investment in 
either 3M's Model EU800 ($375) or 
Kepro's Model BTX -200 ($445) ex- 
posure box. Or you can use a blue- 
print machine to expose thin name- 
plate material. However, you can ob- 
tain effective exposure results with a 
common 375 -watt sun lamp, as long 
as nameplate sizes are kept down to 
8 "x 10" or less. Sunlamps are avail- 
able in most drug, hardware, and de 
partment stores for about $30. 

When using a sunlamp, keep in 
mind that most use bulbs have an in- 
ternal starting mechanism that pre- 
vents them from starting unless they 
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Nameplate Materials and Manufacturers 
Item 

Anodized nameplate 
supplies 

Etched -nameplate 
supplies 

Manufacturer 

Metal Photo Corp. 
18531 South Miles Road 
Cleveland, OH 44128 

Kepro Circuit Systems 
630 Axminister 
Fenton, OH 63026 

Fotofoil Division 
Miller Dial Corp. 
4400 North Temple City Boulevard 
El Monte, CA 91734 

Item 

Silk- screen 
supplies 
Photo nameplate 
supplies 

Drating film, dry - 
transfer lettering, 
templates, etc. 

Manufacturer 

Various 

Kepro Circuit Systems 
630 Axminister 
Fenton, MO 63026 

3M Decorative Products 
Bldg. 223 -1S, 3M Center 
St. Paul, MN 55144 

Bishop Graphics 
5388 Sterling Center Drive 
Westlake Village, CA 91359 

are cool. If you turn off the bulb after 
use, you will have to leave if off for 
approximately 15 minutes before at- 
tempting to turn it on again. 

Nameplate material does not re- 
quire strict darkroom conditions, but 
flourescent and other sources of ul- 
traviolet light should be avoided 
when handling undeveloped mate- 
rial. Yellow "bug" lights make excel- 
lent safe lights for handling unex- 
posed material. 

Nameplate Material 
Photo -nameplate material is manu- 
factured by 3M and Kepro (see 
Table). The ScotchalTM brand manu- 
factured by 3M offers the widest 
range of materials with 13 basic color 
combinations on polyester or alum- 
inum and in sizes up to 24 " x 48 ". 

(The instructions given below are 
specifically for the 3M products, 
although most apply equally to the 
Kepro product). 

A starter kit from 3M contains all 
nine colors on 10 " x 12 " polyester 
film, four sheets of aluminum in 
various colors, overlay film, revers- 
ing film, grey scale, developer, devel- 
oper pads and laminating sheets. The 
kit costs about $50. All you need to 
add is a light source, your artwork, 
and two pieces of glass. Individual 
colors and sizes are also available. 

When using a sun lamp, two sheets 
of glass are needed: one to hold the 
artwork in close contact with the 

t 

00 

i 

Od 

Fig. 6. The three stages in producing 
a finished nameplate. At top is pencil 
drawing; at center is original art- 

work; at bottom is finished panel. 

nameplate material during exposure, 
and the other to use as a developing 
surface. These glass sheets should be 
at least twice the size of the name- 
plate you are making. Various sizes 
are available at hardware stores. 
(When you purchase the glass, do not 
get the tinted type. The tint filters out 
the UV light you need for exposing 
the photosensitive material.) Paper 
towels will also be helpful for clean- 
ing up left -over developer and drying 
developed nameplates. 

Before exposing the actual name- 
plate (details for this are given in dia- 

gram form in Fig. 3), it is necessary to 
determine the proper exposure time 
for the material color and light 
source you are using. To do this, se- 
lect the material you are going to use 
for your nameplate under safe light- 
ing conditions. Cut a piece slightly 
larger than the grey scale. (If you 
don't have the 3M kit, grey scales are 
available at most photography 
stores.) If you are using the yellow 
reversing film to make a negative, cut 
a similar piece. Place the nameplate 
material emulsion side up on a 
smooth, flat surface. Place the grey 
scale on top, and cover with a piece of 
glass. (Cation: Handle the nameplate 
material and reversing film only 
under safe -light conditions until the 
image is developed.) 

Using the following exposure 
times as a starting point, expose the 
grey scale for the selected amount of 
time: 

Material Exposure time 
color in minutes 

red 21/2 to 3 

blue l' to 2 

green 3 to 3'/ 
black 15 to 20 

These are approximate exposure 
times for a 375 -watt sunlamp located 
10 "to 12 "from the exposure surface. 
When using positive art, increase 
these times by 10%. Keep in mind 
that these times are guidelines only 
and are not intended to replace grey - 
scale tests and that actual exposure 
time will vary with the UV b..lb used, 
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its age and the distance to the expo- 
sure surface. 

Position the sun lamp 10" to 12" 
from and parallel to the glass. After 
exposure, move the light source to a 
location away from your work area 
to prevent further exposure. Remove 
the glass and the grey scale. Place the 
exposed material, still emulsion side 
up, on another piece of glass and 
pour onto it enough developer to 
cover the surface (Fig. 4). Wait about 
20 seconds and then gently rub the 
developer with a piece of cotton or a 
developer pad until the image ap- 
pears (Fig. 5). 

Compare the developed image to 
the original grey -scale exposure mask. 
If you are using plastic material, the 
image should be solid through step 2 

on the mask. For metal material, the 
image should be solid through step 3, 

and for reversing film, it should be 
solid through step 4. 

If you do not obtain the proper re- 
sults, repeat the test and adjust expo- 
sure time accordingly. Longer expo- 
sures cause more steps to be solid and 
vice -versa. 

Once you have established the 
proper exposure time for the material 
and light source being used, make a 
note of the time, distance from light 

Fig. 8. Once you have trimmed two 
adjacent sides, remove protective 
backing, starting at finished corner. 

source and material color /type for 
present and future reference. 

Making a Nameplate 
Cut a piece of the nameplate material 
so that it is at least 1/4 " larger than the 
actual nameplate all around. Repeat 
the procedure for using the grey scale 
and expose the nameplate. If the 
nameplate is large, rotate the light 
during exposure to be sure all areas 
receive equal amounts of light. In 
such a case, it may be necessary to in- 
crease exposure time slightly. Devel- 
op the nameplate or reversing film as 
before. If areas that should not wash 
away do, indicating underexposure, 
during development, increase ex- 
posure time by 100/o and try again. Be 
sure to make a note of the time that 
works best and save for future use. 
Figure 6 shows a nameplate sketch, 
artwork prepared from the sketch 
and the finished nameplate. Ex- 
amples of a variety of nameplates 
that give you some idea of what you 
can do with these materials are shown 
in Fig. 7. 

There are two ways of protecting 
the finished nameplate. One is to 
spray several light coats of a clear 
acrylic, such as Krylon, or the matte 
or glossy sprays from 3M over the en- 

Fig. 9. A squeege is helpful in layer- 
ing the finished label onto the panel, 
working out air bubbles as you go. 

Fig. 7. Shown here are examples of 
finished labels to give you an idea of 
the kind of work that can be done 
with the photo- chemical materials. 
Note the grey scale at the lower -left. 

tire surface of the nameplate. The 
other is to layer on adhesive -backed 
clear laminating film, such as that 
supplied in the 3M starter kit. Both 
are best applied in a dust -free en- 
vironment and before the nameplates 
are trimmed to final size. Other ways 
to mount the laminating film are de- 
tailed in 3M Instruction Bulletin #4-4. 

Mounting the Nameplate 
Use scissors to trim two adjoining 
edges of the nameplate. Starting with 
the corner formed by the trimmed 

(Continued on page 100) 

Fig. 10. After burnishing down the 
finished label onto the actual panel, 
use a knife to trim away all unwanted 

material from holes and cutouts. 
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Dress Up Your Projects (from page 34) 

edges, peel the protective sheet from 
the adhesive backing (Fig. 8). Align 
the two trimmed edges with the prop- 
er edges of the panel. Finish remov- 
ing the protective sheet and smooth 
the nameplate onto the panel. A 
squeege is helpful in removing air 
bubbles (Fig. 9). 

Once the nameplate is attached 
and smoothed, holes and other areas 
can be trimmed, using an X -acto or 
similar knife (Fig. 10). The name- 
plate and panel can then be mounted 
to the equipment. 

Pc component identification can 
also be made into a nameplate on 
clear plastic and attached to the com- 
ponent side of a pc board in the same 

manner as attaching a nameplate to a 
metal or plastic panel. Component 
leads will then punch through the 
plastic when they are mounted. 

Summing Up 

As you can see from the foregoing, 
making of professional- appearing 
nameplates, decals and pc board 
overlays is really a simple, straight- 
forward procedure. If you've already 
fabricated your own pc boards, using 
the photographic technique and ma- 
terials, you'll be right at home with 
the procedure and materials em- 
ployed in panel making. The results, 
of course, are well worth the effort 
and small additional cost. A'E 
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CIRCUITS, THEORY, WAVEFORMS, 
Subscription TV Reference Manual 

This information packed book de- 
tails the methods used by subscrip- 
tion TV companies to scramble and 
descramble video signals. Covers 
the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by 
most cable companies. Includes 
circuit schematics, theory, wave- 
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Only $12.95 plus $2.00 first class P 
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BUILD 'EM YOURSELF 
ELECTRONICS PROJECTS 

Each book has 40 different new 
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state -of -art technology, parts 

available at Radio Shack, other 
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build these fun gadgets, devices, 

useful utensils, simple tools. 
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40 projects, 96 pages, $7.95 
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40 projects, 96 pages, $7.95 
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Free Product Information 

Readers can obtain free information on 

products advertised by the above corn - 

panies, as well as for some editorially 
mentioned products. Simply circle the 

appropriate number printed below an 

advertisement onto the Modern Elec- 

tronics "Free Information Service" 
card bound into this issue. After filling 
in your name and address, just mail the 

postpaid card. Your request will be for- 
warded directly to the advertiser with a 

mailing label prepared by our reader - 

service department to ensure speedy re- 

sponse. 




