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THE PRODUCTION OF
PAPER MONEY

A Paper by J. E. Ralph, Director of the
Bureau of Engraving and Printing, Read
Before The New York Numismatic Club,
February 10, 1911, by George H. Blake

(Editor's Note: The following report, printed first in The
Numismatist, April and May 1911 issues, is particularly useful be-
cause in addition to an explanation of Bureau of Engraving and Print-
ing procedures, it contains a rationale for the change from the "old",
large-size currency to the "new", present-day size. Its presentation
well over a decade before the change took place demonstrates the
great length of time required for such a revision in the nation's cir-
culating medium of exchange to be accomplished.)

M ONEY is a standard by which wealth is measured, and
is the means by which one kind of wealth can be ex-
changed for another. It is older than history, and the

kind of money employed by a people is not a bad measure of
their civilization.

Money differs from currency; while currency is anything
with which commodities can be bought and debts cancelled, it
does not always have an intrinsic value, but may be, as in the
case of bank-bills and government notes, merely a voucher or
representative of value, in which case it is not money in the
strictest acceptation of the term.

Money is that kind of currency which has an intrinsic
value, and even if not used as currency would still be wealth.
Money is anything that by agreement serves as a common
medium of exchange and measure of value in trade, as legal
tender, coin, notes or cash.

The Constitution provides that "Congress shall have
power to coin money and regulate the value thereof," etc.,
which has been supposed to make the term money syn-
onymous with coins. The Constitution also provides that "No
State shall coin money; emit bills of credit; or make anything
but gold and silver a tender in payment of debts," etc. Con-
gress has maintained this point so well that copper coins and
nickel pieces, although authorized to "pass current," are not
money in an exact sense, because they are not made legal
tender beyond twenty-five cents. The question has been raised
whether a paper currency can be constituted by Congress a
legal tender in payment of private debts. Such a power has
been adjudged valid and declared constitutional by the Su-
preme Court of the United States in its legal tender decisions.

Paper money, like other kinds, has been both indifferent
and good, but its advantages are so patent that it has become
recognized as a necessity. Paper money is a great antiquity,
and originated first in China. Marco Polo who was at the court
of Kubla Khan from 1275 to 1291 A.D. describes it as having
been used extensively since the beginning of the ninth century.

The first paper money ever issued by the Government of
the United States was authorized by Acts of July 17 and Aug.
5, 1861. The early issues of paper money from 1861 to 1876,

were made under contracts with various Bank Note Compa-
nies. After that date the Bureau of Engraving and Printing
commenced the manufacture of United States Paper Money.

Since paper money became a circulating medium there
have been many changes in design and distinctive character of
paper used. Banknote engraving as applied to our securities is
purely an American product, and no other institution in the
world comes so near to furnishing, from an artistic and
mechanical point of view, a perfect circulating medium, as
does the Bureau of Engraving and Printing.

The printing of stamps, bills, and bonds is the highest ex-
pression of the printer's art. It is the jewelry of the trade,
demanding skill, care, watchfulness and oversight such as is
necessary in no other form of work.

The Bureau's work is the almost imperishable record of
history. The fractional currency, the greenbacks, the national
banknotes, the treasury notes, the silver and gold certificates
and bonds are the visible and tangible evidence of the struggles
and triumph of the nation. They are the crystalized forms of
gigantic forensic battles waged under the statue of Columbia
on the dome of the Capitol. They register the rise and fall of
policies, parties and candidates.

They furthermore record the labors of 4,000 people
employed in the Bureau, a branch of the government work
which afford no soft places, but where every employee labors
up to the limit of his ability.

Paper, Engraving & Printing

The paper employed for the printing of bills is a fine, firm
quality of linen, known as "distinctive" paper, manufactured
under government inspection at Dalton, Mass.

The sheets of paper on which bills and bonds are printed
are delivered daily by the loans and currency division of the
Secretary's office to the Bureau upon requisition. From the
time the blank sheets are delivered by careful count until thirty
days later, when the printed bills are sent to the Treasury, the
Bureau must account for every sheet in its hands. It is counted
when received, it is counted when wet, when printed on one
side, when dried, when wet again, when printed again, when
dried a second time, when examined for imperfections, when
numbered,—in short, counted some fifty times before it final-
ly escapes from the Bureau. It has become accustomed to be
counted before it starts out into the world as money, and then
continues to be counted until returned, dirty and worn
out, —counted to death—only to be again counted and
destroyed.

The engraving division is the cornerstone of the Bureau
and the bulwark of our securities. In this division every form
of security issued by the government has its origin, and the
most artistic and skilled engravers that the world produces are
employed. Steel engraving is the perfection of art as applied to
securities; it differs from painting and sculpturing, inasmuch
as the engraver who carves his work on steel plates must de-
liberately study the effect of each infinitesimal line. Free hand,
with a diamond-pointed tool known as a graver, aided by a
powerful magnifying-glass, he carves away, conscious that one
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false cut or slip of his tool or miscalculation of depth or width
of line will destroy the artistic merit of his creation and weeks
or months of labor will have been in vain.

The introduction of cheap mechanical process work has
superseded the beautiful creations of our master engraver
commercially, and now we find the art limited to banknote
engraving.

The work in this division is classified and divided so that
employees become specially skilled in some particular branch
of the art. For instance the engravers are classified as portrait,
script, square letter and ornamental engravers. Each becomes
unusually expert, the result being that not only better work is
secured, but a greater amount is turned out in a given time,
and greater security is obtained.

To the credit of the engravers and employees of this di-
vision, it should be stated that in the history of the Bureau
none of its employees have engaged in counterfeiting.

The plates used in printing contain four notes, each bear-
ing separate check letters, A, B, C, D. Near the check letter
will be found a number which is used by the Bureau for identi-
fication and by means of which can be ascertained a complete
history of the plate used in printing same, by whom engraved,
printed, etc. At the present time by consulting the number on
the most recent one dollar silver certificates it will be found
that over ten thousand plates have been used to print that
denomination.

When plates are issued in the morning, receipts are taken
for them, and those charged with the same are not permitted to
leave the building until they are returned to the Custodian's of-
fice and checked off. The system of checks and rules governing
the custody of the work is so perfect that in the history of the
Bureau not a single plate has gone astray.

The manufacture of distinctive paper with the double row
of red and blue silk fibres pressed into the surface is a skilled
process, calling for fine machinery and the best of raw
material.

The process of preparing the paper for the printer also re-
quires skill and experience. The wetting room looks not unlike
a laundry, but no buttons are washed off, nor do collars ever
go astray.

Here the bundles as received from the Treasury are
opened, counted and separated into packages of twenty sheets
each. A damp cloth is placed between each package and the
paper is allowed to stand for several hours that it may absorb
moisture from the cloths. The sheets are then shifted and
placed under heavy pressure, and gradually prepared in
twenty-four hours for the printing press. Care is taken to
preserve the sizing on the paper, and the cloths are kept clean
by frequent boilings without soap. It is here the counting
begins, and it is fifteen years since a single sheet of paper has
gone astray. One sheet on that occasion could not be ac-
counted for. It may have been lost in the vat, it may have been
a miscount on delivery to the Bureau, but no theory, explana-
tion or apology would serve. There is no mention of mercy or

provision for mistakes in the creed of the Bureau. The fault, if
fault there was, could not be located, and the employees of the
room had to pay for the sheet as though it had been printed.

The busiest room in the Bureau is that devoted to plate
printing, where nearly eighteen hundred people are engaged in
the printing from the plates already mentioned. Plate printing
has changed but little since its invention in Italy about 400
years ago.

The ink, which is specially prepared for the purpose, is
rolled over all the plate, filling all depressions as well as cover-
ing the smooth surface of the plate. The pigment is then
rubbed off the smooth surface with the bare hand, leaving the
lines filled. The plate is then placed on the press, a damp sheet
of paper placed upon it, and passed under the roller of the
press, and thus the design is transferred to the paper. The
operation looks easy, but a great degree of skill is required to
produce perfect work, and plate printing is a trade in itself.

The printer gives a receipt for the plate form, he receipts
for every sheet of paper he receives, the press registers every
impression made and he cannot leave until he returns the plate
and accounts for every sheet' of paper. Each printer has a
young woman to assist him, whose duty it is to lay the paper
on the plate after it is inked, and remove the same after
printing.

Suggestions for Design Uniformity

To circumvent and make more difficult the counterfeiting
of our paper money, the Secretary of the Treasury who has
given the subject much thought and study, recently appointed
a committee consisting of U.S. Treasurer Lee McClung, my-
self, and the Chief of the U.S. Secret Service John E. Wilkie.
Assistant Secretary Andrew will be represented on the commit-
tee by his private secretary, Mr. Robert L. Bacon. This com-
mittee has been actively engaged for several months preparing
designs which will incorporate all of the essential features re-
quested by the Secretary. This includes legibility, security as
well as distinctiveness, and art features. The instructions also
include the consideration of the reduction in the size of the
notes.

At present there are nineteen miscellaneous designs in use,
containing many objectionable features and a multiplicity of
portraits, and a lacking in legibility of denominational
counters. The plan of the committee is to reduce these nineteen
different designs to nine, characterized by a distinctive portrait
for each class of notes, as suggested as follows:

$ 1.00 Washington.
2.00 Jefferson
5.00 Lincoln

10.00 Cleveland
20.00 Jackson
50.00 Grant

100.00 Franklin
500.00 Chase

1,000.00 Hamilton

It is intended to engrave such portraits as may be finally
decided upon, in the center of the face of the note, the same
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portrait being used on the same denomination of three differ-
ent kinds of notes, i.e., United States notes, Gold certificates,
and Silver certificates, thus making it a simple matter for all
persons to become so familiar with the portraits that dis-
tinguish the respective denominations that they will be uncon-
sciously photographed on their minds, and be synonymous
with the figures indicating the denomination of the notes. For
example, when they see the portrait of Lincoln on a note they
will readily understand that its denomination is $5.00.

It is necessary that all tellers of banks and other persons
who are constantly handling large quantities of money, as well
as the general public, shall become familiar with each of these
designs in order that they may readily distinguish the denomi-
nation and know the note is genuine.

This familiarity with the portraits will enable everyone to
readily detect counterfeit erased notes, as experience has clear-
ly shown that it is impossible for the most expert engraver to
reproduce an exact facsimile of a portrait, even if the latter has
been engraved by himself.

The class to which the note belongs may readily be deter-
mined by varying the colors in which the seal on the right side
of the note and the denomination numeral on the left side are
printed. Of course the name of the class will be plainly re-
peated, in the text of the note for each class, many times on the
face and back.

In connection with any scheme of changing the design of
our paper currency it is necessary to emphasize certain features
which are absolutely essential to all notes. First of all, certain
wording is required by law on each of the different certificates,
for example take the wording for the Silver certificates:

"Silver Certificate. This certifies that there has been
deposited in the Treasury of the United States of America, one
silver dollar, payable to the bearer on demand. Washington,
D.C. Series of 1899. Act of August the 4th, 1886."

is the portrait which should occupy a prominent part of the
design, and when carefully engraved is the best possible cir-
cumvention against counterfeiting. There is no portion of the
engraving on the banknote that is superior to a portrait in
identifying a note.

Other points in favor of this suggested change may be
summarized as follows:

1. To make the denominational counter or figure more
distinct and legible.

z. To prevent as far as possible the raising of the
denomination of a note by adding another figure.

3. To incorporate added safeguards against counter-
feiting.

4. To improve on the artistic value of the design, retain-
ing the present necessary and praiseworthy simplicity.

Advantages of Small -Size Currency

At the same time it seems also desirable to take advantage
of this opportunity to consider the question of a change in the
size as well as design of the paper currency. While this question
is under consideration in the Treasury Department, it seems
appropriate that the arguments for and against the change in
size of the notes should be widely discussed throughout the
country, as nothing more intimately concerns the affairs of the
people than their money. It is only after a fair presentation of
both sides of this question, that any judgment should be
formed.

It seems wise to consider this question of the size of paper
money from two points of view:-

1. From the point of view of the Treasury Department in
the interests of economy.

2. From the point of view of the banks and commercial
houses.

I. From the point of view of the Treasury Department in the
interests of economy.

The present size of the paper currency is 3.04 inches wide
by 7.26 inches long, and it is suggested that it be reduced to 2'/
inches wide by 6 inches long, the same size as the Philipine
paper currency which has proved such an unqualified success.
It is estimated that the proposed change will result in a saving
of about $700,000.

Silver Certificate

A
	

A
Signature of the
	

Signature of the
Register of the Treasury

	
Treasurer of the United

States

This plan shows the essential features of a note which are
required by law. Add to this the above wording, and it will be
evident there is very little space left for any artistic embellish-
ments, especially when it is necessary to leave plenty of blank
space to allow the silk fibres of the distinctive paper to show
through. There are two other important points to be con-
sidered in connection with designs.

First:—There must be distinctive denomination numbers
in each corner of the note. The importance of the legibility of
the counter to those who are constantly handling paper money
in banks and commercial houses should not be underesti-
mated. The denominational counter should be so distinct and
legible as to allow quick reading of the denomination. The dis-
tinctive feature of the note is the second important point. This

II. From the point of view of banks and commercial houses.

1. Notes being small and capable of being carried flat by
individuals will be preserved in that shape, and would there-
fore be more readily handled by cashiers, tellers and clerks,
and be capable of being closely packed.

2. It will not be necessary to change dimensions of cash
drawers, tills, compartments, etc., which now hold the present
size of notes, as they will also hold the money of the proposed
size. This would not be true if the suggestion were to enlarge
and not to make smaller the existing size.

3. Banks, as well as Sub-treasuries could store probably
25 percent more notes in their vaults.
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4. By actual experiments by the bank clerks and tellers of
banks in the city of Washington, it is found that the proposed
size of notes does not tend to cramp the hand of those persons
manipulating them, as do the present size of notes, and that
they are just as easily handled and counted as the old notes.

Against these many advantages in favor of the adoption
of the new size of notes, the only objection to the scheme that
seems worthy of consideration is that for some time there
would be two sizes of paper money in use, which would prob-
ably cause inconvenience and annoyance to the business public
and to bank tellers, but this objection could be overcome
largely by preparing in advance, a sufficient quantity of notes
of the new size so that they could be exchanged for notes of the
old size on a fixed date, simultaneously, or nearly so, with all
sub-treasuries, banks, or other large financial institutions. Pre-
paring for the change, including the preparation of designs
and plates and the printing of notes, would probably require
about 18 months, and within that time a sufficient quantity of
new notes could probably be prepared to make such exchange.
The actual exchange could be substantially effected within a
few months. The paper money in the hands of the general
public would automatically change very rapidly, owing to the
probable general desire to secure the new currency as soon as
possible, on account of its novelty.

It will be noticed that these objections are based on the
temporary inconvenience caused, and it is admitted that such
temporary inconvenience may work slight hardship on some
people and may cover a period of several months. But surely
such considerations should never be allowed to stand in the
way of permanent progress and permanent economy.

Proposed National Currency Changes

The above arrangements for the exchange of notes of
course refers only to the United States notes and gold and
silver certificates and can be made operative under Depart-
ment authority, not therefore requiring special legislation. In
order, however, to effect a reduction in the size of national
bank currency without the necessity of legislative authority, at
the same time continuing the many present designs, it will be
necessary to change or eliminate all of the 12,000 plates now in
use. Each national bank has at present one or more distinctive
plates bearing an inscription giving its title and location. Con-
tinuing the present design and at the same time reducing the
size of the note would necessitate the engraving of over 12,000
new plates. This could doubtless be done only by the Govern-
ment's assumption of the expense of the new plates—a very
expensive operation, as each plate costs $75, making a total ex-
penditure of $900,000.

The difficulty, however, about reduction in the size of na-
tional bank notes could readily be overcome with great ad-
vantage and economy, by adopting a uniform circulating note
which would do away with the necessity of special notes for
individual banks. Legislative action, however, would be
necessary to bring about the desired result. If this should he
brought about there will perhaps be no appreciable expense
whatever thrust upon the banks in the adoption of a similar
sized note. The adoption of such a note would necessitate the

preparation of only one hundred plates, and would result in
the following advantages:

1. Uniformity with United States notes and certificates,
thus making all paper issues in circulation the same size.

2. Reduction in the force of the office of the Comptroller
of the Currency in receiving currency from the Bureau, and its
shipment to banks.

3. Reduction in the vault space required by the Comp-
troller of the Currency.

4. There would be no necessity for the Comptroller of the
Currency to carry a reserve supply for each bank, as his stock
would be common to all banks. The present reserve supply of
national bank notes in the Treasury is as follows:

Total balance 	  $664,930,970
Average amount on hand for each bank, about 68%

capital stock.
Emergency currency 	  $650,000,000
Average amount for each bank, about 67% capital stock.

5. Saving of a large number of sheets which are held
ready for issue, but which are cancelled because the banks for
which they are prepared go into liquidation. This item was
654,000 sheets in the last fiscal year. At present the Treasury
has to keep a reserve on hand for each of the 7,000 active na-
tional banks. This would result in an estimated saving of
$40,000 a year.

6. Reduction of force in National Bank Redemption
Agency through probable elimination of assortment of
character numbers of the notes submitted for redemption.

7. In time of panic or money stringency the proposed uni-
form currency would be particularly helpful. The banks could
then send the necessary amount of bonds to the nearest sub-
treasury and get its equivalent in currency. This could be done
in the short space of time required for counting the bonds and
making the book entry. In 1907, banks sending to Washington
for their own notes had to wait sometimes three or four weeks
for their currency.

The proposed reduction in the size of the paper currency
ought to and would be popular with the public, because it
could be more easily handled, once the strangeness and new-
ness of it had worn off. Also, it could be carried in a pocket
book of ordinary size with less folding. This fact would tend to
prevent it from becoming soiled and torn as soon as the pre-
sent notes, which have to be folded and creased two or three
times.
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