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of commercial signs in America is a kind of surviving folk art. There are no Prominent
The design

sign designers as there are, for examPle, Promi nent architects; there are no schools to educate sign designers;

and verY little has bee n pub lished in the waY o f criticism or instruction in the art of sign design. Most of the

expertise that exists is in eff ect a set of trade secrets of sign manufacturers And Yet, signs are almost as

important in the citYscaPe as architecture ; at night signs become the visible citY'

RecentlY the argu ment has been put forward strongly that American signmaking is reallY a flourishing

f orm to be admired and cherished iu st as it is. This argument ts general ly supported bY colored Pictures of

exuberant signsca pes like the Las Vegas Strip, Times Square, or Downtown Miami. The flaw in this argumentart

is that the low-budget imitations of Las Vegas, found on everY commercial street corner in the countrY, are tn

actualitY unsPeakablY dismal; along with smog and soot theY hel p to make the cities and highwaYs unbearable

0pposing the lovers of Las Vegas are the garden club Persons who hope to suPP resi every trace of

commercialism everYwhe re by writing slrict anti-sign zoning codes. ln their view, commerce is a kind of social

disease to be concealed as much as Possib le from Public view-like a drunken uncle'

Between these extremes of laissez'{aire and Prohibition a re several other Possib ilities. 0ne is to find

new ways to open the hitherto cl osed field of sign design to the talent and imagination of young designers in

the waY that furniture design was oPened in the 1940s. lnge DruckreY and her class at the PhiladelPhia College

of Art have made a useful move in thi s direction bY studYing the signs in the neighborhoo d of the College, not

as critics but as designers. The information they have develoPed oPens the door a bit. The beginning of a new

vocabularY emerges and the technologY of signmaki ng is related to othe r fields of graPhic design. Most

importantly, this studY Provi des designers everYwhere with a model aPProach to this imPortant field

Alvin Eisenman, Professor,

Graphic Design

Yale UniversitY

Sopyright Walker Art Center

1974



ntroduction
I Siqns documents anonymous street sign forms and fabrication techniques. Materials for this study

were assefiIGd as a proiect of lnge Druckrey's graphic design class at the Philadelphia College of Art, in the

fallsemester,l972. (Ms. Druckrey iscurrently Assistant Professor of graphic design at Yale University.) 0ne

of several projects designed to utilize the city as a learning environment, it deals with the direct, "undesigned"

graphic images that form a maior part of the urban street scene. This study is concerned with signs produced

by craftsmen at the direction of shopowners, bankers or government personnel, not graphic designers' The

resulting forms are of interest to designers for two reasons: 1) they have become the pervasive verbal images

of our streets; and 2) they utilize many fast disappearing fabrication techniques that should not be lost to

young designers.

Randomly selected at the 17th and Sansom Street intersection of center city Philadelphia, all the

major categories of outdoor signage were identified by the students; forms that can, of course, be found on

the streets of any American city. 0nce identified, each category was very deliberately studied in terms of

materials, manufacture and application. Working in teams, students developed information on each sign type

by photographing innumerable examples and observing and photographically documenting the various

manufacturing processes used to produce each kind of sign. 0nly a smallsegment of their extensive

documentation could be included here and this study, even in its entirety, does not pretend to exhaust the

field of street signage.

Examples chosen f or the study include: signs made in plastic, metal and neon, signs with interior or

exteri0r light sources, printed decals and stencils. lnformation concerning the manufacture of these sign types

was assembled from s0urces all over the city of Philadelphia, from individual craftsmen as well as larger

manufacturing plants. Most of the photographswere taken in and around Philadelphia and New York.

Professor Eisenman states in his foreword that expertise in the area of commercial signage is a set of

manufacturer's trade secrets. This fact, coupled with the loss of a body of trained craftsmen, means certain of

the techniques examined here have to be classified as dying forms. Neon sign fabrication, fast disappearing as

a trade, is a delicate, highly skilled process requiring an exacting apprenticeship. Signs that would formerly

have been produced with gas-filled, bent tubing are n0w often made of various colored plastics. A number of

young artists, working with problems of light and recognizing the inherent qualities of neon, have revived the

medium in recent years; their interest has brought new life to the form. Neon's low energy consumption

(compared with alternative Iight sources) should now bring new advocates to it for practical reasons.

Just as the arts of cabinet-making, weaving and dress-making gradually have been lost to the

marketplace, hand-painted signs, though still employed for one-of-a-kind situations,will soon disappear

altogether. These once highly regarded trades are now in the category of home crafts. lronically, these craft'

hobbies fill leisure time created by the machines which have displaced them in the marketplace.

ln D0 92, a number of valuable "tools of the trade" are reexamined with unbiased eyes, as

Ms. Druckrey and her students have looked at the question of street signage in a fresh, non-judgmental way.

ln so doing, they have developed an impressive body of previously undocumented urban information.

MSF

4 Plastic Signs

10 MetalSigns
16 Neon Signs

22 Signs with lnterior Light Sources

26 Signswith Exterior Light Sources

30 Decals

34 Stenciled Signs

We are grateful to the many Philadelphia craftsmen

whose invaluable assistance in assembling information
made this issue of Design 0uarterly possible.
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Plastic Signs
Plasti

production.
cs, particularly acrylics and laminated plastics, are the most widely used materials for sign

Fabrication Drocesses
I

Acrylic plastics can be colorless, combining the transparency of glass with lighter weight and greater
resistance to breakage, or colored, to be opaque or semi-opaque. 0paques maintain the most intense and even
color quality and are used particularly in lighted signs to hide the light source.

Acrylics have good resistance to weather and little fading from exposure to sunlight. They can be
heated to conform to almost any shape and can be sawed, drilled and machined like a sofimetal.

Plastics, however, are sensitive to temperature change. Expansion and contraction allowance in the
ratio of 3/16 inch for every four feet is permitted by catching the sheet edge in a metal frame, allowing the
face to "breathe" without restraint. Bolting or other inflexible fastening *hich does not prorid, for this
expansion, may result in sign breakage. Large, flat, horizontally installed sheets will become deformed under
continuous pressure from sn0w, ice, water or their own weight.

Laminated acrylics made from scrap materials and plastic resins can be fabricated like wood or
soft metal. Their thickness varies with the number of layers used. Laminated acrylics are inappropriate for
molding or vacuum forming and are used almost exclusively for engraving. Since they are opaque, they cannot
be used with an interior light source.

Vacuum forming, molding, die-cutting, engraving, sandblasting, casting, framing,

mounting and coloring.

Vacuum Forming
Vacuum forming isa process based on air pressure differentials. Heated plastic is clamped directly to

the edges of a female form and sucked into a mold by air pressure. lt can be stretched to various sizes,
depending on the thickness of the sheet and the amount of heat applied. Vacuum forming is used especially
for large signs, as it tends to give greater strength and durability to the form. lt also can be used for individual
letter forms. Vacuum formed letters have fairly round edges.

"R" vacuum formed from
flat plastic sheet.

Cut Ilush with letter form. Cut with a lip around letter
form.

Molding
The process of molding is very similar to vacuum forming and is sometimes used in conjunction with

it for more precise definition. A heated sheet of plastic is placed between male and female dies and presed
into a form. This method, though expensive, allows for good detail because two dies are used.

4

Female half , metal mold. Produced plastic image. Female half, wooden mold. produced letter forms.
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Die-cut Plastic
Plastic can also be die-cut. 0nly used when large quantities of signs are required, this technique is

more expensive and less precise than sawing. Letters can be mass-produced as well as custom-made and any
type font may be used.

Engraved Plastic
Two-color laminated plastic is generally used for engraving. The image is cut through the first color

exposing the second and allowing the first to become the background. This process is more permanent than
painting an engraved area. Engraving is most frequently used for small identification signs.

Sandblasting
For large signs, an image is sandblasted through a rubber stencil laid on top of the plastic

Cast Plastic
Casting is a cheap, fast process used to produce small letters in mass quantities. A silicone rubber mold

is filled with polyester and allowed to cure. These letters are used primarily for bulletin boards, and range in
size from 1/4 to 18 inches.

Framing and Mounting of lndividual Letters

Stick on letters

Magnetized letters

Clip on letters

A vacuum formed letter cut with a lip can be inserted in a metal or plastic frame, or can be mounted
on canvas, metal or plastic backgrounds. Large sawed letters can be glued (though not totally weather-proofed)
or fused with ethylene dichloride to another plastic. This fusing process is only applicable betrrveen acrylic
plastics or mylar.

Eithur vacuum formed or sawed letters have pressure sensitive adhesive 0n the back. They adhere best
to smooth, hard, non-porous surfaces and are not intended for use where a permanent bond is necessary, such
as outdoors.

Made of magnetic plastic, these letters adhere to any ferrous metalsurface. They must be custom
painted.

Clips are attached to the back of molded plastic letters. They can be made and used in a number of
different ways: with tacked 0n runners, placed directly on a corrugated plastic background, or pressed into
the grooved backing of a bulletin board (cast letterforms are generally used for bulletin boards).

- 
Coloring of Plastic Signs

Spray-painting

Silkscreening

Vacuum form with
silkscreen image:

Multicolored plastic signs can be made using spraypaint, silkscreen or pigmented plastic.
ln hand painting, the paint (acrylic lacquer) is always applied to the back of the sign to insure greater

protection from weathering or normal abuse.

A clear sheet of plastic is sprayed with a thin rubber film, which is then cut away (similar to a stencil)
exposing the area to be painted. After the image is completed, a f ine coat of white paint is sprayed over the
back of the entire sign to intensify the colors.

An image is silkscreened to a clear sheet of plastic, then sprayed from the back with another color
to supply the background as well as to protect the first color. Painting can be done before or after the forming
process. lf paint is applied before forming it becomes partially fused to the plastic and produces a permanent
coloration.

Sheet in dome form, spray-
painted from back.
3 foot diameter

lmage screened on plastic
sheet.

5

lmage on silkscreen.



Pigmented plastics Pigmented plastics are supplied from the factory in a relatively wide variety of colors. They are the
least susceptible to fading of the color alternatives, but the most expensive.

Molded sign, painted from
back.

2l12xSleet

Vacuum and male-female
forming, spray painted from
back.5xSfeet

Vacuum formed in sections,
painted from back.
9 foot diameter

Vacuum formed pigmented
plastics.

3xGfeet

Vacuum formed letters of
pigmented plastic, m ounted
on metal rods.
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y'acuum formed letters,
nounted from rear in canvas
rwning. 1 foot high Cast plastic letters.

Die-cut letters fused to
plastic background.
3 feet wide

Sawed plastic forms as

backing for sign on canvas
awning.

Molded letters of pigmented Vacuum f ormed letter of
plastic, clamped into channels. pigmented plastic, clamped
2 feet high to flat plastic sheet.

Sawed plastic letters in
metal frames.
2 feet high

Two color laminated plastic,
engraved.
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Metal Signs

Fabrication orocesses
I

Metal is an extremely versatile material for sign fabrication. lt is very durable and may be fabricated

in a wide diversity of methods.

Cast metal, sawed metal, fabricated sheet metal, stamped metal,

die-embossed metal, enqraved metaland etched metal.

Cast Metal
Cast metal signs are solid, one piece signs or indivi

are often used when durability or prestige identification is

dual letterforms of a relatively heavy gauge. They

required.

The casting process

Mounting

The mold.

The casting pr0cess is carried out in three steps. A pattern is made, usually out of wood, metal or

plastic, which looks very much like the finished sign, except that it is slightly larger in all dimensions to allow

ior shrinkage of the metal as it cools. Next a mold is prepared by packing special molding sand around the

pattern. Afier the mold is completed, the pattern is removed and molten metal is poured into the mold. To

iacilitate removal of the pattern, side edges have a slight taper or draft. After the casting has cooled, it is

removed from the sand and cleaned of all excess material. Finishing methods include: machining, polishing,

plating, anodizing, enameling and painting.

Metal signs are mounted with metal rod wall fasteners, various adhesives, or by welding, brazing or

soldering onto a metal surface.

Sandcasting process. Finishing cast metal plate

Sawed Metal

Fabrication process

Sawed metalsigns are solid, often one piece signssawed individually by hand They are used when

durable identifications in low relief or large or unusualsign forms are desired.

A paper pattern is made and attached to a metal plate. Following the pattern, the sign is cut out with

a band saw. Any metal is usable that can be sawed. Stainless steel, for example, can be used up t0 a thickness

of about 1/8 inch or aluminum up to 1/2 inch.
Finishing requires only the removal of any rough edges by beltsanding and filing. Further treatment

may involve enameling, plating or anodizing. Wallattachment techniques are basically the same as those for

cast metal signs.

Finishing sawed metal forms. Finishod letter forms.

Fabricated Sheet Metal
Fabricated sheet metal signs are hollow, thin walled three-dimensional signs. They are constru cted by

hand from many separate pieces. Sides and face of the signs are flat and usually broad in area. Various sheet

metals such as stainless steel, copper or aluminum may be used.
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Fabrication process

Cutting process.

Fabrication process

A paper
given depth with the addition of sidfor aluminum or

pattern of the sign face is attached to the metal and the forms are cut out. These fo rms arebrazing for c0pper
es. Sides and face
Size limitati ons for

are

this kind of

seamed by either so lderi ng for steel, heliarc weldingten feet in length. The su rface of the sign can b e fin ished by potishi ng,

srgn a.re_very flexible a
prattng, anodizing

nd can go up to
or enameling.

Plastic

sides.
face on sheet metal

Die-sta m Metal
re-stamped metal srgns usually consist of i letterfo rms stamped o ut of sheet metal, eithei

aluminum or stainless steel
The signs are stamp ed out cold on a press and then finished. Two dies are used in the process. A

smaller d ie (or punch) fits inside a larger die called the matrix or simply the die The dies fit ve ry closely
together and forms are cut out by a process of shearing. Sheet metal is placed 0ver the matrix on a press bed.

A punch rs mounted on the ram of the press and forced down by hydraulic or mechanical pressu re, just far

enough to shear out the for'ms.
Finishing is done by plating, anodizing, enameling, polishing, or painting.Die-embossed Meta

metal srgns are sheet that has a soft, rounded ow rel ensional
Usually they are found in relatively small sizes as whole signs, however surface.s0metimes are used to cover a large area. Die-embossed metal signs are

, individual
most often used as light

letterforms, hung separately,
weight,

Fabrication process
rnexpensive markers, where low cost, durab le, mass-pro duced signs are needed
sheared. The

The

dies in this

fabrication

process do not

process is very

fit as closely

similar to the

as in die

die stam
-stamping and thus all

prng process, but the

0w the metal to be

metal is shaped rath er thancontoured or embossed.

cover the
After embossing, the sign rs usually finished by enameling or sil A base color is applied to
entire sign andihe ra ised parts are then e roller-coated or silkscreened in a second col or. These

stgns are usually bolted to a wa ll or post.
ither

kscreeni ng.

Engraved Metal
Engraved metalsigni are cut as llow relie n filled with enamel to make the letters

stand out. They are generally used as small identificition signs or dedication plaques, having much the same
Fabrication process

quality as cast metal
A pattern is usually cut into plastic or metal and can either be prefabricated or custom made To getlocked into

good definition
separate positi

, the pattern should be
ons on the engraving machine. The position of the two plates determines the

percentage

slightly larger than the o riginal The pattern an d a fresh plate a re first

the fresh

of reduction Engraving is done over a tracing device or pantograph.0n
one end of the d evtce a

needle or stylus follows the gro ove of the pattern; on the other end a rotating needle routs out a groove on

plate, reduced but exactly foll the pattern. The width of the
ng tends to

engraved line can be extended by

owingusrng multiple strokes but b eyond a certain I imit the qual ity of the engravi
used for mounting.

Finishing is usually done by filling the grooves with enamel. Ad hesives or metal rod wall fasteners are

decrease

Engraving with pantograph.

Engraved letters.
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Fabrication Process

Etched Metal
rnetat slgns are thinp

reliefs. Letterforms

[entlY
are often colored

arge EodY o

or filled w
0r

ith enamelto make
catesm

elements in extreme ly shallow, negative

Etching desi gns are first made in Precise laY out. This artwork is then PhotograPh ed to the desired

them more visible'

over a Plate which has been coated with a light'sensitive

size

0n exPosure to a bright light source, the areas of the gel which were covered bY the oPaque Part of the
and a film Positive made. The positive is placed

film rema

out in an

rin soluble and

acid bath. The

are removed
plate is then

by runntng

rinsed, dried

hot water over

and finished. Mountin
the Plate

g again uses adhesives
These unPro tected areas are etched

gel or metal rod
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Cast metal form.
Sawed metal Cast metal

metal rods.
mounted on

Fabricated sheet metal
mounted on metal rods.

Sawed
metal rods.
I 1/2 feet high

metal mounted 0n

Fr

pl
abricated sheet metal with
lasttc tace.

l\

l3

Cast metal.

Cast metal.
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ie-embossed sign

ie+mbossed sheet'
D

D

14

"US Mail" 2 inches hish
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nched metal,
r/hite p lastic,
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lighted insi
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Die-emb
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Fabrication Processes

-Tube Mounttng
t-

Tube bending, ioining of tube

forms Placed in a channel

in coniuncti on with a P

sections and introd

letter, on the

uction of the gas'

surface o{ a swing

Skeleton

sign or used
ainted sign

abrication ProcessF
of a Pattern which reads in reverse on an asbestos sheet, so that all bends

t0 be bent is first heated over

Tube bending
and electr odes are behi

is PreParation
rnd the readabrle Portion of the tubing' A section of tubing

to the PatteThe {irst step rn. When

a low inte nsitY flame' As the glass begi ns to soften , the bend is carefullY made to conform

tubing is bent , it tends to flatten out, so it is reheated and air is blown into it until the diameter of the bend

is uniform with the rest of the tube.

in a similar manner'

Tube bending Process'

Tube ioining
usua*yseverarrourroottubins,::,1::lfL:TJr!','.[*'.il1i:,*:l:l,.?iTi[t;ft lll.I.d#::y,ffi

to heat b;ililJtil;; of tuninq;the ends ut* 1n''ron*oiming to the dram

cool. Electrodes come tn a glass tubular houstng

Tube ioining Process'

Electrodes'
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lntroducing the gas

lntroducing the gas.

Color

After the tubing is bent and thethe gas introduced A five millimeter pi
sections and electrodes joined, the tubingfinished ece of tubin is ready to be evacuated andtube and all air ts removed. After the

g c0nnected to an evacuating pu mp is inserted into theof tubing which is then

que black paint

sealed off. All bends and co nnected sections which should not be visible are painted

out, using a special opa

vacuu m rs complete, gas is introduced through the same piece
or black tape.

-L"

Painting out non_readable
areas.

Thg various oases lcprl r16 ^^r^_r-rtrrtrirrt-rrir;ffiril;:t 
::ro1 

,rr cororres and onry take on individuar coror characteristics after anNeon is a red_r

flIIIi.,,'[tl;i,l,,i;ffn;,1fiT#Hj,,',,,.,,"1:fiililgf,'*Tion 
wi'[h a sma,,amoun, o,iquid

obtained qv rrrffilir',r0, *,,h a fruorescent 
rson 0th.ei;';;J:;;;,*'tn a white cast; and krvpton is

ror example, yields a ror
as ruby or very o,,.r nr,l,3r,.. 

A,,;;;;;m;n:*:mru;;[,}ll1ld',fi ffiil?if,'1,:,'illfi,,,r,
e are obtained by using colored grr* irli;;' 

Luating is green. Deep rich .rlor, ,rrh'"'

n stgns

el letters

l0pen front

Open back

Swing signs

Combined with a
painted sign

Motion

.1..ll,ttu)l 
rg their readab il ity

Lll :flr:, tisht, confining
orng tends to change the

tn

it to

previously mentioned sign types.
speed or order. Each element

Mounting

Skeleton tetters can be connected to various frame structures whiich are usual ly free hanging inside a

window Such frame stru ctures are: a self,-contained metalframe with a bracket ho tding the transformer in b ack

of the tubular uni t, used for mass-pro duced promotional signs d istributed by
tubing which can serve as a frame as well as a part of the design; or, if the stgn is not too

malor companies;

intricate or
lighted

fragile,
glassa glass or metal rod which can be braced to the top of the sign

open back
Chann el letters are three dimensio nal, usually fabricated from sheet metal with either open front orNeon tube is mounted to the front of a metal Ietter, closely fol lowing its shape. The metal channel

letter becomes the sirgn during the daytime and isconfi ne the light to the shape of the Ietter.
practically invisible at nigh t when it functions only toNeon tube is attached to the back of a letter with a solid metal front. The letters are pin-mounted

away from the wall. night, the lighted tubi
ective material

ng creates a silho uette of the sign. To disperse the light evenly,

At
the background should be made of a nonrefl

Signs visible from two sides are described as "swing signs." Used in connecti on with neo n, these

signs are usually boxlike structu res containi ng a transformer and a ll connecting wires. Neon tub tng is mounted

flush with the su rface of the structure.
0uite o ften neon signs are used in combination with painted signs,

daylight as well as at night.
the shape of the letter, an effect similar

Light paint on a

to a chan

dark

nel letter.
backgrou nd, for exa

Lighted neon tu
mple,

surrounding backgrou nd in color value a nd intensity

The flash
Flashing or
ing of serparate elements

an illusion of motio
can be

n can be incorporated into all of the
must be connecte programmed in any predeterminedd to an indi vidual transformer. A co nnecting plate m0ves,
transformer and electrodes of vari ous units that will light acco rd ingly.

engaging and disengaging the

17
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Open metal

ns as design
gn support.

Neo
sign

channel letter

Tubular sign.
l-rame functio
element and sir

mombined with painted

Swing sign

Closed ch annel Ietters withneon in back, m ounted ten

before insertion of n e0n.
I\leon.tubes in open channel

inches from wall
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Tubular sign.
5 feet long

Skeleton sign from rear.
Painted out areas and
supporting glass rods visible
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Signs with lnterior Light Sources

The maior components

Signs with an interior light source are generally made of plastic and fabricated in a manner similar to
plastic signs.

A metal frame functions both as sign support and container for a concealed

electrical installation.

The sign face and a light source are installed in the frame.

The Sign FaceI
Single face signs

Double face signs

Frequently consisting of a closed metal frame with a plastic face, the sign is mounted on or recessed

into a building facade.

The sign face can receive an image in a variety of ways.
Flat 0r molded transparent plastic can be hand or spraypainted using stencils, or silkscreened from

the back. When lighted, varying degrees of transparency are determined by the color or number of coats of
paint applied.

lndividual plastic letters can be fused to a flat or corrugated sheet of acrylic plastic, clipped into the

corrugated plastic, or set on runners mounted on flat or corrugated plastic backing.

lf a metal face is used, the design is cut in reverse. 0penings are either backed with a flat sheet of
plastic or filled with molded 0r cast plastic which can either be flush with the surface of the sign or extend

slightly beyond it.
Channel letters may also be considered single face signs. Three-dimensional letterforms, usually made

from sheet metal, function as their own encasement with the face left open or covered with plastic cut to the

shape of the letter.
Signs with two faces set back to back into a metal rim are called double face or swing signs. To be

visible from two sidesthey are usually hung from a bracket or mounted on poles.

Light Sources
lncandescent lighting

Fluorescent tubes

0nly practical for very small signs, incandescents may be used for special effects such as flashing

signs. The bulbs themselves may form the letter, or they may be arranged in a grid, with any combination of

lightbulbs flashing to form simple letters or numbers.

The frame for this type of sign is usually a metal box with a sunshield glass front, mounted to a

building. Within this box, each bulb is placed in its own black tubular frame to direct the light and prevent

glare from adjacent bulbs.

lncandescent light. Fluorescent light behind Fluorescent tubes mounted
plastic. in metal frame.

Fluorescent tubes are the most practical light source for internally lit signs. They require a minimal
electrical installation and come in a wide variety of sizes.

The tubes are placed not more than one foot apart and four or more inches away from the face of
the sign to achieve an even light quality. Large signs generally consist of several panels for quick accessibility

when tubes need to be replaced.

Neon tubing is generally used as the interior light source for channel letters. lntense colors can be

obtained by using the same color in both neon tube and plastic face.
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sheet.
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letters

tubes in channel
with plastic front



Fluorescent light behind

vacuum formed Plastic,

sp ray painted from back'

Fluorescent tubes

flat Plastic sheets

from back

Fluorescent tubes behind

flat plastic sheet Painted

from back.

behind
painted

Fluorescent tu bes behind

,rr.rrr-rut metal filled with

white Plastic.

Fluorescent tubes behind

white Plastic oPenlngs ln

reverse-cut metal '
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Signs with Exterior Light Sources
sign, in terms of b-oth

as billboards, or signs made

Maior lighting techniques
I
Light sources
I

An exterior light source Pr ovides the simP lest and cheaPest waY to light a

install ation and maintenance' lt is used to light large painted or Printed signs, such

of vari ous oPaque materials such as metal, stone or wood

Floodlighting, sPotlighti ng and backlighting

MercurY, quartz'iodine, fluorescent and incandescent lights'

Lighting Techniques
lest kind of outside light sources and can be set uP easily. TheY are strong,

Spotlights

Floodlights

Backlighting

Spotlights are the simP

focused lights, used to light small a reas from above, below or side. SPotlights must be carefully Placed to

avoid reflections. Mercury, fluorescent or incandescent lights are used

Floodlights
Light tYPes

are used for uniform

are: mercury (electri c arc in mercurY vaPor), qu
illumination of a large area

artz'iodine, halogen-reflector f loodlights'

fluorescent lights and, in some instances, also incandescent light

Backlighting or silhouetting a sign can be done in several ways. Neon tubes, set into the back of an

indivi dual letter or sign usuallY of fabricated sheet metal, will Prod uce a glowing rePetitive outline of the letter

or ha lo effect. Reflecting light off a wall,with the letterform or sign extend ing iwaY from it,will create

another silhouetting eff ect

Light Sources

MercurY and quartz-iodine The most common floodtights are mercury and quartz'iodine. MercurY tends to have a bluish cast

which will sometimes change the color of the lighted area. ouartz'iodine is verY close to daYlight. Both lights

have very even vertica I and horizontal I ight distributi on and their beam angle can be changed to cover any

lnstallation and maintenance of these lights is easier than that f or fluorescent tubing' Light units are
desired sPread

usuallY mounted on single P oles extending from the top of a sign. Mercu ry and quartz-iodine I ights have a life

span ab out two and one-half times longer than that of fluorescents.

ln interior situations, mercurY and quartz'l odine are often used as recessed top or bottom lighting'

Light units are recessed into the ceiling or {loor o{ cases which can also contr ol the direction of light'

Fluorescent lights can be used as floodlights though their lighting caPacitY does not compare to

Fluorescent lights
mercury or quartz-iodine' Fluorescent strip lighting ( a row of fluorescent lights mou nted end to end ) is used

Encased fluorescent lights (cove lighting1), mounted nearly flush to the sign' must be used whereto cover large areas'

building codes limit the distance a I ight may extend from a building

Bottom I ighting from

mercurY or quartz-iodine

lloods mounted on metal

26
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Recessed ceiling incandescent

floodlights.

Fluorescent tubes mounte d

on poles extended in front

of sign.

Fluorescent tubes recessed

behind milk white Plastic

Fluorescent strip I

reflected off white
background'

ights

lncandescent sPotlights'
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Decals
Decals, or self-adhesive markings, are a common method of ap plying printing to various surfaces

which would othenrrrise not be receptive to a printing process'

They are simple,one step applications and ivoid extraneous operations such as painting, riveting or

stenciling. They may of course be used in conjunction with these pr0cesses.

Decals are used for many sign requirements ranging from small scale signs to identification of fleets,

oil trucks, or airPlanes.

Pressure sensitive and water activated markings.
Major categories
I
Fabrication process
I

Printing and cutting.

Printing Processes
Decals are printed in offset, silkscreen or a combination of the two. All printing is done on the face

side of the stock which is supplied to the printer as a prepared base, with adhesive and backing paper pre'

Face up markings

Face down markings

Dual purpose markings

Die-cutting

Kiss-cutting

applied to the stock.
Printed 0n transparent or opaque stock.
printed in mirror image on a transparent base so that the image is seen correctly through the stock'

An opaque coat serving as background is printed last'

Designed to reJ tioriitt,er side, the first side is printed in mirror image as a face down marking. An

opaque coat ii printed next which serves as background for the reverse side, which is then printed as a face up

marking.

Cutting Processes
Depending on size, decals are usually printed in large quantities on the same press sheet and cut after

pri nting. They may be die-cut, kiss'cut, 0r square'cut

Die-cuts can be made in any shape; both stock and backing paper are cut. Die'cutting is done on a

special press. The die consists of steel blades bent to the shap e of the desired cut, then mounted onto a

board which has the aPP roximate size of the printed sheet. Each blade is positioned precisely to cut a single

decal on the pres sheet. StriPs of foam rubber, slightly higher than the blade are mounted on both sides of

the die to push the paper off the blade after

A technique that may be used with

image only, iust "kissing" the backing sheet.

cutting is comPleted

die or square-cut decals , in which the blade cuts through the

Printing Stock
Paper stock

Foil or metallic stock

Vinyl, mylar or
vinyl laminates

Water decals

Paper is the least expensive stock and is only used in cases where permanency is not required. The

stock can be supplied with a water soluble adhesive.

Relatively expensive, metal stock is more difficult to print and register than paper. Metallic stock can

be embossed after printing. Both materials are applicable for face up ma-rking only'

Vinyl stocks ur, 
"u.ry 

durable and versaiile. They may be used for all cutting and printing techniques'

An important appliiation is the pre-masked, die-cut, pre-spaced decal. The decal is printed, kiss-cut

and all negative areas are'iemoved. A self-adhesive mask is applied t0 the printed surface. when the mask is

,iripprO fiom the nacklng, the decal comes off in registration with it. The mask holding the decal is then

applied to the intendeO sirrtace and burnished. The decal bonds permanently, while the weaker adhesive of the

mask allows it to be removed without a trace, leaving the individual elements of the final marking that give the

impression of being printed directly to the surface'

A water-activated carrier sheet is used to make water decals. A clear lacquer coat is printed as the last

run to support the decai during and after transfer to the intended surface. water decals last almost indefinitely

indoors, but only a limited time when used outside'
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Pre-masked, kiss-cu
sensitive vinyl.
Silkscreened image.

t, pressure Di e-cut. pressure sensitive
clear vinyl on glass.
Sil kscreened, face dovun
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Pre-masked, kiss-cut
pressure sensitive vinYl

on glass.

Silkscreened, face down'

Kiss-cut, water decal

Square'cut, Pressure

sensitive clear vinYl on glass'

Sil kscreened.

Die-cut, Pressure sensitive

clear vinYl on glass.

Silkscreened. face down'

Pre-masked, kiss'cut,
pressure sensitive vinYl

on glass.

Silkscreened, face down'
Die-cut, Pressure sensitive

clear vinYl on glass.

Silkscreened, face down'

Die-cut, water decal

Silkscreened.
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Stenciled Signs
Stenciling is one of the fastest, cheapest and most

flexibility of hand painting, allows for extensive reproducti

All negative areas of a letterform must be connected to the

versatile methods of sign making. lt has the

0n, and can be used for almost any kind of surface'

outer edge of the character by the characteristic

stencil "bridge."
Stenciling is widely used for package identification in industry and containerized freight and in

political campaigns where communication images are shortlived'

Hand-cut, machine-cut, engraved and die-cut
Cuttino techniques

iiii, ,rro in the stencrrrng process
I
Stencil materials
I

Stenciling brush, roller and spraypaint'

Pressure sensitive plastic, oilboard, mylar, brass,

aluminum, copper and fiberboards or masonite'

TypefacesExistingI

l:l-t;)l l.ll(l-ilNtl II E tIE eii ililuUil
Machine-cut

G othic
Upper Case

Nu mbers

Small Logos

1/8- 6 inches

Adiustable brass

Gothic
Boman
Upper Case

Numbers
1 1/2'12 inches

Prepared die-cut

Gothic
Roman

0ld Engtish

Showcard ltalic
Upper Case

Lower Case

Numbers
1/2'2 inches

Hand-cut

0pen to any design

Hand-cut stencils

Machine'cut stencils

Movable alphabet is arranged

on a circular Plate. Dial is

turned to desired character.

Cutting Processes
Hand-cutting is a techniq ue with an unlimited number of design possibilities. Size and typeface

restrictions are minimal and letterspaci ng can be regulated. The image maY be either drawn directly onto the

material from which the stencil is cut, or transferred to the stencil by a paper pattern. lntricate designs need

str0ng support and should be cut in coPper, brass or mylar. 0ilboard, heavy card board or paper are less durab le

carriers but produce clean, well defined letterf orms.

Hand-cutting is a time consuming process not suited for large production and requires a considerable

amount of preliminary design work to ach ieve fine results.

Stenciling machines are used to cu t stencils quickly and accurately. Each machine houses a single

typ eface and size arranged on a circular punc h and die carrier. After the oilboard or mylar is inserted into the

machi ne each letter is dialed and punched individ ually. Because these stencils are n0t optically letter space

their legibility sometimes tends to be reduced'

Machine cut stencils are limited to a range from 1/8 to six inch alphabets. Typefaces are sans serif or

slab serif and include no lower case letterforms. Punch and die charactersare round-edged for longerwear'

34
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:ngravtng

)ie-cutting

)ressure sensitive plastic
rr paper

)ilboarC

llylar

Engravi ng is used to produce small intricate I etterforms and designs which cannot beSizes range from approximately 3l3Z to e ight inches
die or hand-cut.

than the original to achieve sharp precise
The engraved image is usually 2b to E0 percent smallercontou rs, but reduction may be as much as g0 perc entThe engraving process involves two steps: I ) the original d is hand engraved on a brass platewhich becomes the

esign
pattern for the engraving machine; 2) the machine is equipped with two needles. The firstfollows the contou rs of the image on the engraved pattern ; the second needle moves simultaneo usly, cuttinga reduced image into a fresh plate The degree of reductio n is determined by the relative position of the twoplates. Rounded corners, (from the needles rotating cutti ng pattern) are characteristic of engraved letterformsPositioning of the "bridge" is usual ly left up to the engraver.

Stencil
A stencil may be die-cut by hand for small quantities or on a if large quantities are requiredpress

materials for the hand pr0 cess include: oilboard for a small ru n,b rass or mylar for la rge quantities. Thedie itself is a steel block gently rounded on top with a raised cutti ng edge, usually in the fo rm of a letter at thebottom. The die is hand -held an d pounded with a hammer into the stencil material (mainly brass). Letters onthe die are hand-engraved and range from 1l4to 1 1/2 inches. 0nly standard letterforms are available. Thisprocess is used primarily for drum and shipping stencils.

Stencil Materia ls
Used for stenciling or non-uniform surfaces, pressure sensitive materi als adhere directly to a surfacewith min imum ink bleeding. The stencil is cut from a master die into stock which has a pressure sensitiveback ing. Stencils are peeled off and d iscarded after each use.
Both inexpensive and suitabl e for machine cutting, oilboard is the most common stencil material Itis made by treating high grade pa perboards with drying oils, which make the paper surface less porous and m0reresistan t to ink.
Similar in size and wei ght to oilboard, mylar has strength comparable to that of brass and c0pperlrass, aluminum and copper Metal is used for del icate designs because its strength allows support of a ftragile image. These materialsare not suitable for machine punching and must be cut by hand or with an en graving machine. They are theleast flexible of all stencil materials and are used al most exclusively on flat su rfaces. lndividual letter stencilsup to twelve inches hi gh may be combined to form complete words b y a simple interlock of ad justable brass.

iberboard (masonite)
After each use, the word can be taken apa rt and the letters reused for another stencil.Large stencil designs (rc haracters over six inches high) are often made of fiberboard. N egative areas,left by the supporting bridges, are usually painted in when the stencil is removed

Adjustable brass stencil

Application processes
lnk can be applied to the surface of the sign with a stencili ng brush, spray paint or by roller. Handrollers produce the most precise image and shoul d be used on relative ly smooth surfaces. Stencil brush applicationis the most time consuming process and is not recommended for large q uantities. lt works well on rough surfacessuch as concrete or bu

lied quicktyand dries fast
rlap. Spray paint is the most commonly used method, because the ink is app
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Machine-cut, rolledon

Hand-cut, rolled on Painted painted wall.
3 inches high

Machine-cut, rolled on metal wall

Hand rolled on metal Hand-cut, rolled on meta l. Hand-cut, rolled on metal

t, rolled on ROlrrt.Uft brass, rolled on

co n crete.
2 inches high

corrugated box.
1 1/2 inches high

Hand-cut, rolled on PaPer

8 inches high
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Circular stencil used for
identification of barrels
or drums.
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Machine-cut, sPrayed on

metal.
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Hand-cut, rolled on wood. Han d-cu
Machine-cut, sprayed on Hand-cut, rol led on paintedt, sprayed on wood c0 nc rete woodMach ine-cut, rolled on

and-cut, rolled on metal
inches high

cardboard.
2 inches high

Mac

Hand-cut, spray painted.
4 inches high

Adjustable brass, rolled on
painted wood.

Hand-cut, rolled on metal
8 inches highand-cut, rolled on glass.

inches high
hine-cut, rolled on metal

5 inches high
Hand.cut, rolled on wood.
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