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'Nonprofit' Money-Makers

The Bureau of Engraving and Printing, which makes
everything from a $500 million treasury note to a half-cent
postage stamp, has created its own science.

By WILLIAM Mc CANN

» THEY MAKE BILLIONS in money, yet
they do not get to keep a single dollar.

They are the printers and others at the
Government’s Bureau of Engraving and
Printing who make the paper currency that
passes through our hands each day.

Many different aspects of science and
technology enter into the money-making
process. R. M. Williams, chief of the Office
of Research and Development Engineering
at the Bureau, is particularly proud of the
research program, which is responsible for
many technological developments in making
money in the past few years.

The Bureau estimates that improvements
during the past 12.5 years have resulted in
annual savings of $13,450,000.

The biggest advancement was the instal-
lation in 1957 of eight high-speed rotary
presses using a dry intaglio printing process.
These dry intaglio presses print relief im-
pressions from plates having the design
sunk below the plate surface. They provide
a better reproduction from the engraving
and simplify later trimming and cutting
of the notes.

Use of the new presses has not only
increased productivity, but has also length-
ened the life of paper currency by about
30%, increasing the average life of a one-
dollar bill from about 14 to 18 months,

About 70%, of all the currency is now
printed by the dry process, while the re-
maining 30%, is printed by a wet process.

In the wet process all paper is moistened
before being printed on one side. The paper
must then be kept in a humidor overnight
before being printed on the other side. All
the printing by the wet process is done on
flatbed presses that print currency in sheets
of 18 notes.

No Humidor Needed

With the dry process, using rotary presses,
however, no humidor is needed. Rather
than relying on moisture, these presses use
about 5,000 pounds of pressure per lineal
inch to obtain a good reproduction. Also
the currency is printed in sheets of 32 notes,
so production is more rapid.

Until recently the dry process was used
only for printing one-dollar bills. Other
currency, bonds and notes were produced
by the wet process, the principal means of
printing paper money for 95 years.

What denomination is produced depends
on demand at the time,

“We print to our customers’ orders,” Mr.
Williams said. “The greatest number of
orders comes from the Treasury Department
and the Federal Reserve Board.”

One-dollar bills make up the bulk of the
currency printed and nearly a billion of
them are now in circulation. The $100 note
is the highest denomination that has been
produced since 1945.

Printing currency is a day-to-day process
that involves many steps in both the wet
and dry systems. The first day the back side
of the bills are printed; the following day
the front sides are printed. The final opera-
tion is done later on a two-color rotary press
that overprints the seals, series year, sig-
natures and serial numbers. This is followed
by the assembly-line cutting into individual
notes, trimming, checking for defective
notes, counting and packaging for delivery.

The average cost of making currency
today is 8.9 cents per note.

Any defective notes are marked and re-
placed by “star” notes. These “star” notes,
which have their own special serial number
and a star, save the cost and delay of re-
printing a note with the same number as
the defective one.

Counterfeiting Difficult

By printing with the engraving sunk
beneath the surface rather than above the
plate, the intaglio process is an effective
precaution against counterfeiting. Shadows
would appear in photographing the cur-
rency printed in relief and would be ef-
fective in finding counterfeits.

Analyzing counterfeit bills for the U.S.
Secret Service is a major task of the Bureau’s
Office of Research and Development En-
gineering.

“There has been an increase jn the num-
ber of counterfeiting cases,” Mr. Williams
said. This increase may be due to the fact
that so much duplicating equipment is now
available.

A three-man staff checks for counterfeit
currency by thoroughly studying the inks
and the paper. These men use such instru-
ments as a spectrograph to determine the
elements in the inks and paper and a spec-
trophotometer to study the shades of the
green inks on the backs of the bills.

These instruments can pick up many
things that the eye cannot see.

However, printing currency and detection
of counterfeit currency are not the only
areas of research and development at the
Bureau of Engraving and Printing.

Engravings Made

Even before the printing process can be
undertaken, engravings must be made.

First, a hand-tooled design is reproduced
in soft steel by the engraver. Separate
portions, such as the portrait, ornaments
and lettering are engraved individually by
specialists.

The finished engraving, known as a die,
is hardened by heating in potassium cyanide.
In a method called the transfer process, the
hardened die is placed into the bed of a
transfer press and imprinted onto a roll of
soft steel. This steel is then hardened and
the design transferred to soft steel plates
under great pressure to create the intaglio
impression as on the original die.

Fremont Davis

MAKING AN HONEST DOLLAR—This plate printer at the Bureau of

Engraving and Printing, James L. Connor of Alexandria, Va., lifts a 32-note

sheet of one-dollar bills from the intaglio press. In this operation the front
sides of the bills are being printed.
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A later development in engraving has
been the electrolytic process for duplicating
plates.

Continued research is being done toward
improving inks and paper.

Much of the original work in developing
currency paper was done by the National
Bureau of Standards in Washington, which
created the basic standards for currency
materials.

Durable Paper

From research at the Bureau of Standards
during many years, today’s currency paper
has evolved. It has the highest folding en-
durance of any paper made.

Paper used in the wet intaglio process is
50%, linen and 509% cotton, known as
“100%, rag paper.”

The dry process paper is 75%, cotton and
25%, linen.

The inks used in plate and surface print-
ing are made at the Bureau of Engraving
and Printing by blending dry colors, oils
and extenders that dilute the blends. Each
batch of new inks must first be tested at a
testing laboratory to see that it conforms
with standards.

Green and black inks for “non-offset”
printing were developed for the dry in-
taglio process.

A recent development is a fluorescent ink
that glows in the dark. This ink was first
used on a stamp printed in late 1963 to
check on whether or not mail coming to
the post office had proper postage.

Figures for 1962 show that approximately
4,259 tons of paper and 1,162 tons of inks
were used in producing more than 28 billion
pieces, including currency, bonds, treasury
notes and bills, postage and revenue stamps,
checks and miscellaneous engraved work.

Postage Stamps

Besides printing the nation’s paper cur-
rency, about 309, of the Bureau’s work
centers around printing postage stamps.

All ordinary postage, postage due, special
delivery, air mail, special handling and
commemorative stamps used by the United
States and its possessions are printed here.

These stamps, printed by the intaglio
process, are made in essentially the same
way as the currency.

About 90%, of the stamps are printed on
six single-color presses, while the remaining
10%, are produced on three sheetfed Giori
presses, which can print up to three colors
on a stamp with one pass through the press.

The Bureau produces its own adhesive,
which is piped directly to the gum fountains
on the rotary stamp presses in the produc-
tion area.

As long as postage stamps remain im-
portant for mail delivery, new and more
suitable ones will be developed, and as long
as money is the important means of trade,
the Bureau will continue to seek new and
improved ways of making it. Making money
has, indeed, become a science—a science
that the American people certainly could
not afford to do without.
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TECHNOLOGY
Computers Can Simplify
Architect’'s Work

»THE FULL use of computers to take the
drudgery out of architecture and to im-
prove the logistics of building construction,
although somewhat experimental, is not far

off.

This is the belief of George A. Dudley,
recently appointed dean of the new school
of architecture and urban planning at the
University of California at Los Angeles.

Mr. Dudley, who will go to UCLA after
finishing the academic year as dean at Rens-
selaer Polytechnic Institute, New York,
suggests that the new architectural curricu-
lum will have to take into account such
developments as:

1. Computers capable of designing all
the steel work in a building after being fed
the proportions of the building and a gen-
eral description of the structure,

2. Programming of machines to convert
loose sketches of buildings into nearly fin-
ished elevation studies, and

3. The writing of various other building
specifications by computers, thus freeing
designers for more creative efforts.

In the field of contracting, Dean Dudley
suggested that computers are moving into
“critical path” programming, which will
predict when each of the building compo-
nents, down to the last faucet and door-
knob, will be needed in the construction.
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The Cowbird

» The eastern cowbird is a small conical
billed member of the blackbird family,
Icteridae.

The iridescent male is the only black-
bird with dull brown head feathers. His
mate is solid gray.

Riding on the backs of cows or walking
behind them, the creaky-voiced cowbird
eats insects on the bovines or those stirred
up from the ground.

Common throughout the United States,
the ecastern cowbird has several habits
unusual to birds. For example, after mating,
the male deserts the female.

The abandoned female lays her eggs in
nests of other birds and flys away, never
to return. Her choice of foster parents may
be any of 200 species, but the small chip-
ping sparrow is one of the most common
victims.

The orphaned egg has a short incubation
period of about 11 days, so that the baby
cowbird hatches earlier than its nest mates
and grows much larger. The rightful
young birds of the foster mother are de-
prived of food while the intruder eats more
than its share.

Often, the smaller birds either starve or
are bumped out of the nest by their un-
invited guest.

Left with only one child, tiny parent
sparrows may be seen protecting and feed-
ing a cowbird fledgling twice their size.
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Make-it-yourself
Games Book

By Robert Reeves

“A wondcrful way to en-
joy and encourage creativ-
ity . . . how to make your
own games, using inexpen-
sive, easily available ma-
terials. Includes a wide
variety of types— from
simple ones a small child
can make to complex ones
for the handy teenager or
adult—such as Rollo-
board, Cupolette, Cannon-
ade, etc.~~50 in all. More
than 400 diagrams and
to-foll di "

Included also: Instructions
for playing the games.,”’—
The Latest Books.

" ORDER NOW'!
$3.95 Postfree . 10-Day Money-Back Guarantee

EMERSON BOOKS, Inc., Dept. 355-P

251 West 19 Street, New York 10011

A $4.00 VALUE
FOR ONLY

1.00

68 inch plastic slide rule with enfnved scales and tongue
and groove construction for only $1.00 postpaid. t]
C, D, CI, B, A, K, S, L, T scales. Quantity prices avail-
e%l[e). Comes in plastic sheath. Includes instructions. No

DYNA-SLIDE COMPANY

600 S. Michigan Ave. Chicago, lllinois 6060S

FREE LIVE SEAHORSES

Guaranteed LIVE SEAHORSES sent Air
Mail PPD. The educational hobby every-
one enjoys, easy to keep in jar or bowl.
FREE food, catalog and simple instruc-
tions for raising these fascinating un-
usual bizarre aquatic pets. MATED
PAIR $2.25—3 PAIR SPEC. Order TWO
PAIR $4.48 rcceive another PAIR
FREE. (one address)

F. F. MARINE LIFE

Regular
$43.00

Postpaid

Adjust-A-Volt type 8159. Brand new $2 4 95
.

as pictured with dial and enclosed

housing. Ship. wt. 10 lbs. ____ Each

Same as above except for panel s 95

mount less enclosure and dial. I
Postpaid Each

Ganged type of 3 of above for 559 95
.

3-phase service with dial. Postpaid

THE DEPOT "o



