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Paul's finlshed photoetchoed Instrumend
panel is Installed in the cockplt of a 1/32
acale Ravell P-470 Thundearbolt

| . Photoetching for

Flg. 2. The large artwork for the front (top)
and back of tha Instrument panel leatures
raglator marka that will halp align tho nega-
tives whon oxposing tho brass.
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Creating a bas-relief instrument panel at home

BY PAUL BUDZIK

ESPITE THE FLOOD of photo-
etched detail parts for aireraft, ar-
mor, card, and ships, you moy find a
need for poarts that aren't available,
Just gazing al thoze aftermarkel parls
could make you think it's a complicated
amd expensive manufacturing process
only engineers in while coats can com-
prohend. Not so. Photootehing is a rela-
tively simple process, ene that does
involve special materials, techniques,
patience, and care. Although my tech-
niques should not be considered the
gospe] of photoetching, they work for
me and others who hove tried them.
What is pholeetching? Photoelching
is essentially a chemical-milling pro-
cosg — it's used to maoke electronic

“printed” circuit boards. As ils name
auggests, it is a photographic process,
too, The desived designa ore photo-
graphically imprinted on light-sensi-
tized metal, which is thon doveloped.
This developed image protects the metal
underneath, while the etching chemis
enl cats awny unprotected matorial,
Figure 1 is an overview of the process,
and you can follow it as vou read along.

Orlginal Image. The example we'll
use is a bos-relief instrument panel for
a Revell 1/32 scale P-47 Thunderbolt.
Although [ wanted raised instrument
bezels and rivets, I also wanted holes
etched through for the instrument faces
that would be added Inter. To make a
bas-reliel instrument panel, 1 needed to
ereate correctly sized images of the faco
and back sides of the panel. The first
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Fig. 3. The Instrumont laces werd also
drawn. Here, everything black will appear
white on tha finlshed panol,

Fig. 5. The negativelbrass sandwich s
clampod botwoon two shools of glass,
Once ono aido of tho brass s oxposod,
simply flip tho sot over and oxposo tho
other side.

step is a setof enlarged ink drawings.

Sinee this process involves o photo-
graphie negative, you must mako posi-
tive images with black ink on good-
quality vellum, a (rosty, translucont
drawing paper. You need to visualize
the process before starting to draw: In
the nogative process, everything drawn
with black ink is retained on the final
part. (Some photestching procosses uso
a positive to ereate the imope, but |
prefer the negative process.)

One advantage of thig svatem i that
you ean deaw the original larger than
the final image. [ usually draw my
originals eight limes lorger (8x); this
makes it easy to deaw fine details, One
caution, though: When you produce the
original image, you must remembor
that the weight (or thickness) of the
line you use also decrenses as you re-
duee the drawing to the final siee.
When 1 draw the 8x original, I never
wse o line thinner than this:

Anything thinner could disappear aflter
the drawing is photographically re-
duced and the bross is chemically
elehod, You can draw to nny ratio that
you like, but it's o good idea to always
draw to the same enlarged size g0 you
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Fig. 4. The group of chemicals on the left is made by GC Electronlcs, while the group on
the right Is made by Datak Corporation. In the center roar Is a bottle of ferrle chioride
etchant. Front and center Is resist lacquer, which can be brushed onto areas of tho metal
that nood to be protoctod from tho otchant. All theso chomicals can bo purchased at an

electronies supply storo.

got a foal for how heavy your linos
ahould be.

Lots go back to the instrument
pancl. After the original artwork for
the front side is drawn, place register
murks outside the panel area. Theso
marks can be simple corners or inler-
gecting lines, Fig, 2. Now flip the origi-
nal drawing face down and tape a now
sheet of vellum to the back. You should
be able to see the front panel deawing
clearly through both sheets of paper.
Diraw register marks on the new sheet
exarcily ovor the marks on the first.

Now draw the back side of the panel
by following the lines of the front panel
underneath, (Remember, if you're work-
_iug with the negative process, every-
Thing you deaw with black ink is pro-
teeted during etehing.) In this case, the
entire panel is black except the circles
for the instruménts, which will be
etehod through. When yvou're done, sep-
arate the two drawings.

A thivd drawing is for the insiru-
ment faces, Tape another sheet of vels
lum to the instrument panol fee draw-
g and deaw the instroaments, Fig, 3.
Thinking in the negative again, every-
thing vou draw with ink will become
white on the finished panel — maore on
this later. You won't need registor
marks on this drawing,

High-contrast negative. Making neg.
atives is the only step most modelors
can't do at home. You need to have
high-contrasgt “lithe” negatives mode
from the original artwork, and your
artwork must be reduced Lo the samo
gize 08 the final metal parts. Check tho
telephone book for “lithegraphers” or
“lithographic services." Explain what

you aroe doing and they will know what
you need. You'll be charged by the aize
of tho film provided.

If you have drawn the arlwork eight
times larger than the final parts, have
it reduced to 12.56 porcent. Four-times-
larger (4x) artwork needs to he reduced
to 26 percent, and o forth. Make suro
the sorvice you use com reduce your
arlwork to the size vou need: Some
litho eameras reduce only Lo 25 percont.

Have all three drawings shot at the
same time to eliminate reduction errors,
Make sure that the register marks ap-
pear in the negatives.

Photo-sensitizing the metal. Just as
photographic film is plastic with a
light-sensitive emulsion applied to one
gide, the sheot brasa noeds a light-sen-
sitive emulsion applied.

K&S sheet brass is available in most
well-stocked hobby shopa, [ cut what 1
need from the 47 x 107 sheets of 005",
010°%, and 015" thick brass, The thicker
brass is best for bas-relief elching.
Clean the brass with fine sandpaper or
pumice and wipe it with aleohol or lae-
quer thinner.

All the chemicals uzed in photo-
etching (photo rosist, developor, and
etchant) are available in electronic
supply stores, Fig. 4. Thoe chemienl that
forms (he light-sonsitive emulsion i
called photo resist, Depending on the
brand you buy, it can be applied as a
dip or a spray. | prefer Datak's pump-
bottle sproy. Sinee the vapors from
photo resist are harmful, wear a respi-
rotor mask and make sure your work
aren hoas plenty of ventilation.

Apply two heavy conls with the
metal luid flat vo the chomical settles
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Flg. 6. The dovolopod Image can baraly bo seon on tho brass sheat. Paul used black lac-
queor to reduce the amount of motnl to bo otchod,

Flg. 7. The instrument panel as It appears after etching. Note the raised bezols around the
holos for tho Ingtrumonta.

ovenly over the surface. Sinco the
chemical is light-sensitive, apply it un-
der subdued light, Total darkness isn't
necessary: just be aware that altravio-
let light (there's a lot in sunlight) “ex-
poses” the emulsion. The emulsion
takes up to 24 hours to dry (per side), s0
[ put tho coated brass in a light-tight
container while it dries,

Exposing the image. Now you must
exposo tho sensitized brass shoot with
the negatives and a strong ultraviolet
light source. Sunlight is the handiest
source, but grow lights or ultravielet
bulbs work, too. Tape the face panel
and back panel negatives togother at
the top, emulaion (dull side) to emul-
sion with the register marks lined up.
In subdued light, slip the brass in be-
tween the nogatives and insort this
sandwich between two picces of gloss,
Clamp the glass together, Fig, 5, and
oxpoan the brass to aunlight for two to
five minules per side, nccording to the
instructions on the photo resist label,

Doveloping the image. After expo-
sure, return to subdued light and re-
move the brasgs sheet from behind the
negatives, To develop the image, mix
developer and water according to the
instructions and pour enough Lo cover

the brass sheet into a print developing
tray (avoilable from photegraphic sup-
ply stores) or a gluss jar. To keep freah
developer in contact with the sensitized
plata, you need to agitate (ativ) the lig-
wid every 30 seconds or so. Lifting and
lowering one side of the tray about hall
an inch ¢reate onough wave action in
the solution. Development time varies
with the brand, but it usually takes
two to five minutes, Stop dovelopmont
by rinsing the brass thoroughly with
water, then let it dry,

Inspect the developed image. Some
brands of doveloper turn the image
blue ar green; the Datak brand I prefer
leaves a transparent but shiny imagoe
you can see by holding the sheet at o
certain angle, Fig. 6. The rest of the
procesa ean bo accomplishoed under or-
dinary room lighting.

Chemical etching. Brass etching is
dome with o woarm (100 to 125 degreea
Fahrenheit) ferrvic chloride solution.
The solution is strong stufl, so wear
chomical-resistant gloves. Pour the
elehant in o photo bray or jar. Holding
the braoss sheet with o spring clothes-
pin, ploce the metal in the etchant.
With agitation, elching lime is about
15 minutes,

Flg. 8. The Instrument noegative e placed
behind the finlshed braas panel. Painting
the back side of the negative white pro-
ducos a white-on-black look when the neg-
ative ls viewed from the front,

Sinee the elchant is working from
both sides of the brass, you need to
leave the panel in only long enough Lo
cal through halbway. If 1 starl with
010%thick brass, an image exposed on
both sides of the brasa will be etehed all
the way through — 005" from the front
aida, 005" from the back,

Monitor the elching procoss carg-
fully, When the etchant has culb through
thie holea for the instruments, it's done,
Fig. 7. Rinse the bross with tap wator
to atop the eiching ond dry with a
towel. Remaining photo rozigt and pro-
toctant can boe removed by soaking the
brass in lncguer thinner and serubbing
with a wire brush.

Remember that third negative with
the inastrument faces? Paint the omul-
giom (dull) side with white paint and sot
it aside to dey. Flip it over and you'll
gae black instrument faces with white
arrows and indexes, Fig. 8. After you've
painted the brass instrument panel
black, slip the instrument negative be-
hind the panel and align the faces with
their respective holes, The finished
product looks =0 real you could swear
that the dinls are working, Fsm
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