
How Large Size National Bank Note 

Plates Were Made 

PURPOSE 

The purpose of this chapter is to explain how large size national bank note face plates were made. 

The images on plates were not engraved directly on them, rather they were pieced together using 

transfers from dies that contained the needed engraved elements. 

The images on most national bank note face plates made at the Bureau of Engraving and Printing 

were laid in using full-face dies that contained elements common to all like notes. Bank-specific elements 

including the title block, charter numbers, treasury signatures and plate letters were laid in separately from 

component dies. 

The process began with component dies that were engraved by an engraver or an engraving 

machine called a geometric lathe. Next, the image on the die was transferred to an object called a roll, and 

the roll was used to transferred the image onto printing plates. 

DIES 

A die was a flat piece of soft, high carbon steel with a smooth surface into which the inked lines of 

a design were engraved. Such an engraving was called intaglio, which means the grooves that held the ink 

were cut into the surface. See Figure 1. Once completed, a die of a particular design element—such as a 

vignette, counter or block of lettering—was hardened by heating and quenching. 

ROLLS 

A transfer roll was a soft steel cylinder with a hole through 

its axis (Figure 2). A mandrel was inserted through the hole that 

was used to position the roll on a transfer press. The die was 

mounted with the engraving facing up on the bed of the press so 

that the roll could be rolled back and forth over the die under 

tremendous pressure. The steel on the surface of the roll flowed 

into the engraved lines on the hardened die. Thus, the image from 

the die was picked up perfectly on the roll and appeared in relief 

on its surface. The roll was then heated and quenched to harden it. 

The hardened roll was then mounted on a transfer press to 

transfer the design element onto other soft flat dies or directly onto 

plates. The process was called a transfer. The transferred images 

were perfect intaglio duplicates of the original from which the roll 

was made. 

PIECEMEAL PLATES 

Many early plates were laid in piecemeal using numerous 

component parts. Specifically, various parts of the borders, 

corners, vignettes, counters, lettering, bank note company or 

Bureau imprints, etc., were laid in separately to build the whole. 

This technology appears to have been used by the bank note 

companies to make the higher denomination Original Series plates 

and also by the Bureau of Engraving and Printing to make Series 

of 1882 $20s from 1882 to 1884. 

The work generally progressed from the upper left corner 

to the lower right on the notes. Consequently, slop usually, but not 

always, showed up in the lower right corner. See Figures 3 and 4. 
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Figure 1. Proof from an incomplete 

version of the component die for the 

Nebraska territorial seal. Ultimately 

“Nebraska” was written inside the top 

of the oval and “Popular Sovereignty” 

was placed in a modified ribbon below. 

A redesigned ribbon with re-lettered 

“Progress” appeared at the bottom. 
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Figure 2. View of the working surface and side of a transfer roll. This one contains a vignette of a steam 

locomotive and is 2.75 inches in diameter. The image stands in relief on its surface. A mandrel goes through 

the hole, so the roll can be mounted on a transfer press. 

Figure 3. Accumulated slop produced a gap in the border at the lower right corner when this 

plate was made by the American Bank Note Company in 1871. The BEP thoroughly reentered 

this subject in July 1888. In the process, the siderographer moved the right border inward to 

close the gap. Notice that he also replaced the bank note company logo with that of the BEP. 

Figure 4. National Currency was entered too far to the right, producing a prominent gap to the left and a jam 

up to the right. A full-face die was available for the Series of 1882 $50 from the outset, but proofs like the one 

for 5550 indicate that plates such as this were at least partially made piecemeal. 
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Figure 5. Proof from a full-face $5 Original Series die turned over to the Bureau of Engraving 

and Printing from the Continental Bank Note Company in 1875. This appears to have been 

the fourth $5 full-face die made, the others having been made a decade or more earlier with 

different vignettes and/or counters and obligation. Notice that this die carried obsolete Colby-

Spinner signatures that had to be removed from rolls lifted from the die before they were 

hardened. 

Figure 6. BEP siderographer Jack Ryan lays 

in a $10 image from a full-face roll onto a 

polished flat plate on a transfer press. His 

hand is on a large wheel that causes the bed of 

the press to move back and forth. This press, 

with its precision bearings, allows him to move 

the bed with unbelievable ease considering 

that it can develop a load of as much as 7 tons 

or more per square inch through the roll. 

(Bureau of Engraving and Printing photo 

from Hessler, 2004, p. 10). 

Figure 7. New full-face $10 and $20 full-face dies were made in 1900 for making Series of 1882 

plates and began to be used in April. Plates made from them contain hidden stars in the 

borders to distinguish them from plates made from earlier dies. The star on the $20s is under 

the T in “TWENTY” in the upper right border and on the $10s is above the shield containing 

“US” in the lower left corner. 
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Most national bank note plates were made from full-face dies containing all the elements common 

to such plates (Figure 5). The first full-face die of a given design was constructed using transfers from 

component dies. Once all necessary transfers were laid in and touch ups were rendered by engravers, the 

die was hardened and full-face rolls were made from it. 

The advantage of full-face rolls was that they allowed for the transfer of all common design 

elements in one pass to each subject on a new plate, rather than multiple transfers from numerous 

component dies. See Figure 6. 

A well-documented example of full-face dies involves a pair of $10 and $20 Series of 1882 dies 

completed in 1900 at the Bureau of Engraving and Printing. A proof from the $20 is illustrated on Figure 

7. They were made from transfers from full-face Original Series dies that came from the American Bank 

Note Company that had been used at the BEP to make Series of 1875 and earlier Series of 1882 plates. 

BANK-SPECIFIC COMPONENT DIES 

Bank-specific elements were engraved separately on component dies. Using rolls lifted from them, 

these elements were transferred to the production plates after the common elements had been laid in from 

a full-face roll. 

TITLE BLOCK DIES 

The title blocks for the $5 Original Series, Series of 1875 and early Series of 1882 notes were 

composed on intermediate dies (Figure 8). 

They were constructed using transfers from component dies that held individual bank-specific lines 

of text as well as recyclable elements such as the will pay line and FIVE DOLLARS. The generic tombstone 

containing PHOENIX on Figure 8 probably was laid-in on a component die upon which the letters in 

Phoenix were superimposed. Then the whole was transferred to the title block die. The flourish lines were 

hand engraved directly on the title block die. Once finished, the die was hardened and the image was lifted 

from it onto a roll. The roll was used to transfer the image of the title block to the respective subjects on the 

production plate. The roll was saved in case a duplicate plate or reentry was required. 

PIECEMEAL TITLE BLOCKS 

The method used for laying-in title blocks on title block dies or production plates was to separately 

roll in each line of information using several rolls lifted directly from component dies. A proof from a 

typical Serries of 1882 component die is shown on Figure 9. Notice how various elements on that die made 

their way to the proofs for the Niles, Buchannan and Abilene notes. This technique encouraged recycling 

of frequently used wording such as “First National Bank,” and even tombstones containing town names 

that already had been used. 

SERIES OF 1902 DIES 

Generic Series of 1902 full-face dies were made by Bureau of Engraving and Printing personnel. 

Fortunately, many progress proofs survive. Two progress proofs for the $5 appear on Figure 10. The 

individual design elements were laid in using transfers from component dies. Notice how they started with 

the portrait of Benjamin Harrison, but added the background behind his portrait later. 

Figure 8. Proof from a die containing a title 

block used to make an Original Series $5 

plate. Most if not all the lines of text in the 

title block were engraved on component dies 

and transferred to this title block die. An 

inspector discovered that the year in the 

plate date was incorrect. Photo courtesy of 

David Bowers. 
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 Figure 9. This is a proof from a component die made in 1890, with bank-specific 

elements used on the Series of 1882 faces for the 5-5-5-5 Niles, 10-10-10-20 

Buchanan and 50-100 Abilene plates. Each element was picked up separately 

on transfer rolls and laid-in to the title blocks on the respective plates. 

5



One of the last items rolled in to yield the proof on the right was the white line lathe work forming 

the window surrounding the bank serial number. Notice how it overlays both the ribbons below the portrait 

and the borders. Last to be superimposed was the banner containing “Ben. Harrison.” 

Notice on Figure 11 that only the bank-specific information—title information, plate letters, 

Treasury signatures, and lines above the bank signatures—needed to be rolled in. That work was done 

piecemeal using transfers from component dies. The bank title blocks were built line by line. 

ALTERED AND REENTERED PLATES 

All sorts of modifications were made to plates. For example, when Original Series plates were 

altered into Series of 1875s, the Treasury signatures were updated and the “Printed at the Bureau of 

Engraving and Printing” line was added. Sometimes the bank note company imprints were replaced by the 

Bureau imprint. 

When the Series of 1902 plates were altered into date back faces following passage of the Aldrich-

Vreeland Act in 1908, the “or other securities” obligation replaced the “secured by” obligation on face 

plates. The plate letters also were incremented during those alterations. 

Territorial plates were altered into state plates complete with new Treasury signatures and plate 

dates. 

Figure 10. The full-face $5 

Series of 1902 die was 

composed by transferring to it 

elements engraved on 

component dies. Look closely 

to determine the order of the 

transfers. Those that overlay 

other design elements are the 

younger. Left photo courtesy 

of Arri Jacob. 

Figure 11. Proof from the full-face $50 Series of 1902 die. The bank specific elements were 

added piecemeal after this image was rolled into the production plate. 
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Similarly, worn plates were refurbished by reentering worn or damaged design elements using rolls 

retrieved from storage. Typically, the vignettes were the first design elements on a plate to exhibit wear. 

The vignettes were reentered from rolls, but this also required reentry of design elements lapping onto or 

overlying the vignettes, such as Treasury signatures and plate letters. Those elements were obliterated as 

the vignettes were reentered. 

All of this type of work was done using transfer rolls. If a design element needed to be updated 

such as changing a bank note company imprint to that of the BEP, a die was prepared with the new 

information and the necessary roll lifted from it. Then the obsolete item was burnished off the printing plate 

and the new rolled in. 

Figure 12. $20 Series of 1875 proof from the 10-10-10-20 plate for The Lime Rock National 

Bank of Rockland, Maine (2097), reentered April 25, 1882, at the Bureau of Engraving and 

Printing. Notice the star next to the right plate letter. 

. 

Figure 13. Before and after details from the 

Rockland plate. The alignment of the right 

border was not good to begin with, because the 

2 in 20 on the lower border was partially 

exposed. However, after reentry of the right 

border, significantly more of the 2 slid out from 

its hiding place! 

Figure 14. Another detail of the 

reentered Rockland $20 showing: the 

20 sliding out from under the right 

border (circle), and the interference 

pattern between the vignette and the 

border where the vignette slopped over 

onto the border as it was being 

reentered (oval). 
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Design elements tended to move slightly when plates were reentered. Notice on the proof for The 

Lime Rock National Bank of Rockland, Maine, that a tiny star occurs next to the upper right plate letter 

(Figure 12). This was added to indicate that the plate had been reentered. 

The right vignette was reentered. This caused damage to the bottom and right borders, so they also 

were reentered. The right border was accidentally displaced outward during reentry (Figure 13), which 

allowed the otherwise hidden 2 in 20 on the lower border to slide out from under the right border. Also 

notice on Figure 14 how the reentered vignette slopped onto the bottom border. 

REPLACEMENT PLATES 

Plates wore out or were damaged such as illustrated by the York proof on Figure 15. When this 

occurred, the rolls used to make the earlier plate were retrieved so a replacement plate could be made. 

HOW BORDERS WERE MADE 

Notice that the lines in the borders of many notes are white instead of black. Look at the notes in 

your wallet. What you are looking at is a sophisticated anti-counterfeiting device called white line geometric 

lathe work. The image is a negative print from an engraving. 

Also notice that the white line work within many borders is made up of an image that is repeated 

several times along the length of the border. 

This section will explain how color reversed or negative images are made. We also will examine 

how those images are made into borders, as well as counters and ornaments that appear on various notes. 

Figure 15. The bottom two subjects cracked on the 10-10-10-20 Series of 1875 plate for this 

York, Pennsylvania, bank, rendering it useless. This proof was made from the damaged plate 

in order to aid the siderographer in running down the rolls he needed to retrieve in order to 

make a replacement. 

. 
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Positive and Negative Images 

As shown on Figure 16, typical borders, with their white lines, were reversed images—negatives—

of what was engraved. 

An easy way to envision this is to think of a photograph that is a positive. The photograph was 

made from a negative that contains a reversal of the same image. In engraving, the die containing the 

intaglio engraving can be viewed as the positive. What we want is to make a die that is a negative of that 

image. 

Making the Positive Image on a 

Geometric Lathe 

The engravings that were used to 

create borders were made using an 

elaborate machine called a geometric 

lathe. The machine had a large number of 

gears and cams that were capable of 

driving an engraving tool that scribed 

lines of an infinite number of shapes and 

sizes. Many designs originating from 

geometric lathes were symmetrical about 

one or more axes, but some were totally 

asymmetric. 

A skilled craftsman typically 

began with a flat piece of glass or steel 

that had been coated with bluing. The 

individual lines that comprise the design 

were made by varying the settings on the 

machine and a stylus scribed the lines 

into the bluing. A single line in the 

pattern commonly originated and ended 

at the same point. The settings on the 

machine were recorded as each line was 

created. Gradually a model of the pattern 

Figure 16. The positive is a 

direct print from a die 

made on a geometric lathe. 

Notice that the lines are 

what is printed. The 

negative is a print from a 

reversed image printed 

from a second die that is a 

mold of the original. Notice 

that the lines do not print, 

but rather the spaces 

between them do. 

Figure 17. A geometric lathe in use at the 

Bureau of Engraving and Printing being 

used to engrave mathematically precise 

designs into component dies. 
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was constructed. 

The image on the model was commonly made at five times the desired size in order for the lathe 

operator to see the fine detail clearly. 

Once finished, a thin flat steel die replaced the model on the bed of the lathe. The operator replaced 

the stylus with an engraving tool and used the recorded settings to cut the pattern into the die, but at the 

reduced size. 

The lines were all cut to the same depth. The engraved lines were intaglio; that is, they were cut 

into the surface of the die so they could hold ink. However, the lines were not to print, so the image 

somehow had to be reversed. 

Reversing the Design 

In order to reverse the image, it was necessary to use the die that had just been created to press its 

design into another soft steel die. In effect, the new die became a mold of the original with its features 

reversed, thus achieving the desired effect. 

Notice that intaglio lines on the original will come out raised on the new die. Similarly, the surfaces 

between the lines on the original will be indented on the new. 

The genius of the concept is its simplicity. Accomplishing the goal involves a few interesting 

mechanical steps. 

Shells are the Necessary Intermediate Step 

The process of reversing the design began with the original engraving on the thin soft steel die. All 

the metal surrounding the engraving is level with the surface of the die because the lines have been cut into 

its surface. 

It is necessary to lower the surface that surrounds the engraving down to the same depth as the 

intaglio lines. This is done so that engraving will stand in relief on the die. 

Removal of the surrounding steel was accomplished using precision scraping and routing tools that 

cut or ground, and finally polished, the unwanted metal away to the desired depth. 

Alternatively, the engraving was coated with tar to protect it. The die was then submerged in acid 

so that the acid dissolved the uncoated surface surrounding the engraving, thus lowering it to the desired 

depth. The lowered field could then be ground and polished to the final depth. See Figure 18. 

Figure 18. This flat die containing a positive image created on a geometric lathe has been acid etched so 

that the surfaces surrounding the engraving are lowered to the approximate depth of the intaglio lines 

in the engraving. The lowered surface, as well as the margins surrounding the die, will be tooled and 

polished to the exact depth of the engraved lines. Next, the die will be bent. Finally, the die will be 

hardened. It will then be a completed shell. 
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The still soft die was then bent into a semicircular shape with the engraving facing outward. This 

was accomplished by laying it engraving-side down on a piece of leather on the bed of a transfer press. The 

leather served to protect the engraving. A blank roll mounted on the press was rocked back and forth over 

the back of the die that caused the die to bend. 

The curved die was hardened by heating it to a temperature of 1,500 degrees Fahrenheit in a 

potassium cyanide bath. Potassium cyanide was used because it is a liquid that can be heated to a high 

temperature without boiling away, and also because it prevented oxygen from coming into contact with the 

surface of the submerged die that would otherwise cause it to rust as it was heated. 

The heated die was removed from the potassium cyanide solution, quenched for a second in oil, 

and final quenched in cold brine. This process hardened the steel. The purpose of the intermediate oil 

quench was to cause the die to cool sufficiently slowly to harden but not to become excessively brittle. 

Notice that the engraving was on the outer, or convex, surface of the bent die. The finished object 

was called a shell. A photo of a shell is shown on Figure 19. 

Making the Negative (White Line) Die 

A second blank die, that became the negative or mold, was placed on the bed of the transfer press. 

It was flat and also made of soft high carbon steel, but it was thicker than the shell because it never had to 

be bent. 

The shell was placed on the die, with the engraving facing down against it. A blank roll mounted 

on the press was lowered onto the back of the shell that held the shell in place on the die under a considerable 

load. The shell was then rocked over the die under tremendous pressure by moving the bed of the press 

back and forth. This process transferred the image on the shell to the die. 

Notice that the result was the desired reversed image. If this object was inked and a print lifted from 

it, the now recessed background would print but the lines would not. 

Figure 19. This is a completed shell that contains an original engraving made from a geometric lathe. 

The surface surrounding the engraving has been lowered, and then the whole has been bent so that it 

can be mounted against a blank roll on a transfer press. It can then be used to press its image into a 

second die—this one flat—creating a mold of the image that will be the desired negative of the original. 
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The flat die was hardened using the same heating and quenching process as used to harden the shell. 

It then served as a master that held a negative image of the original engraving. 

The design on the negative master was commonly called a rosette in the trade. Rosettes were 

commonly used as standalone elements in overall note designs, used at the backdrop for counters, and, as 

will be explained, used as the building blocks for borders. 

Transfer rolls were made from the rosette. These rolls were used to transfer the image in whole or 

in part to other dies and plates. 

The Border Design is Isolated on a Roll 

The process of constructing borders was far more interesting than simple transfers of rosettes to 

dies or plates. The rosette was carefully examined with the objective to take from it an aesthetically pleasing 

rectangular piece of the whole. Usually the rectangular region that was selected was not centered over the 

center of the rosette, but rather it was positioned above or below the center. See Figure 20. This allowed 

the interior of the rectangle to capture the most interesting interplays between the lines within the design 

that gave the final an added degree of complexity. 

The chosen region generally was symmetrical about the vertical axis. The need for symmetry was 

that the region had to be repeated in a border by skillfully abutting its opposite ends. 

The processes of building the border began by taking up a full image of the rosette on a roll. Notice 

that this image stood in relief on the circumference of the roll. The desired rectangle from it was then 

isolated on the roll by cutting or grinding away the undesired parts, leaving only the rectangle standing in 

relief. 

Two copies of this partial image were then transferred onto an intermediate die, such that they 

almost abutted each other with only the slightest separation between them. An engraver then precisely 

merged the two images. 

The intermediate die containing the two images was hardened, and a two-image intermediate roll 

was taken up from it. 

Building the Master Border Die 

The master border die was constructed by laying in the two images from the intermediate roll. Once 

they were in, the left image on the roll was precisely positioned and entered into the right image on the die. 

Notice that if the roll was rotated toward the right, the second image on the roll laid in a third image onto 

the border die that precisely repeated the design. This is exactly what was done and the process was repeated 

until the image was walked the desired number of times across the border die. 

Figure 20. Borders are created by taking 

rectangular pieces from a rosette and 

repeating them. Most borders on currency 

utilize negative images called white line 

geometric lathe work within the trade. 

Adopted from Griffiths (1995). 
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Now transfer rolls were lifted from the master border die to lay in the borders on any type of security 

die or plate. 

Anti-Counterfeiting Attributes 

The anti-counterfeiting attribute of white line geometric lathe work was that the counterfeiter, who 

skillfully engraved intaglio images on his spurious plates, could not replicate negative images. The problem 

was that instead of engraving lines, he had to attempt to engrave the complex patterns that separated the 

lines. That was a virtually impossible task. It was generally avoided by resorting to photographic 

reproduction techniques that typically resulted in loss of detail. 

SIDEROGRAPHERS 

Obviously, the engravers and operators of geometric lathes were central to the plate making 

process. The person responsible for transforming their art into reality was the operator of the transfer press. 

The latter was a highly skilled professional called a siderographer. His transfer work was called 

siderography. Without him, the original art in the steel die would have had little value. Thus, in the trade, 

siderographers were held in esteem second only to engravers and geometric lathe operators. 

Their work was painstakingly precise because the images they transferred were exquisitely delicate. 

The bearings in the transfer press they used were made to the highest tolerances and of the highest quality 

steel, yet the press was capable of developing loads of up to 7 tons per square inch or more between the 

rolls and dies. These were not delicate loads! 

SUMMARY 

It is common to hear people talk about plates being engraved. This is not true for currency plates. 

Plates were composed by transferring design elements to the plates from various classes of dies. Some 

component dies held true engravings painstakingly engraved on their surfaces. 

Other dies were intermediate composites such as title blocks, consisting of design elements brought 

together onto one piece. The sources for the images on the intermediate often were composed from original 

engravings transferred in from component dies, transfers of borrowed elements and sometimes newly 

spliced in engraved work carried out directly on the intermediate die itself. 

Full-face dies also were built piecemeal using multiple transfers. 

The images brought together on national bank note face plates arrived there via transfers from rolls 

lifted from full-face dies, intermediate dies and component dies. 

The roll transfer technology, called siderography, was developed in the late 1700s by Jacob Perkins, 

a Yankee inventor. The process allowed for replication of intricate engravings and was a key anti-

counterfeiting breakthrough at the time because it allowed for the creation of perfectly duplicate plates. 

The open spaces next to the title blocks on the certified proofs from national bank note face plates 

housed in the National Numismatic Collection contain numerous penciled numbers, especially in cases 

where duplicate plates were made, new plate combinations were ordered, or title changes plates were made. 

Those numbers are the roll numbers for design elements that the siderographer needed to retrieve in order 

to compose his next plate! 

SOURCES CITED AND USEFUL REFERENCES 
Baxter, James, 1939, Printing postage stamps by line engraving: American Philatelic Society, 164 pages. [thorough treatment of 

the production of stamps from intaglio engravings with many excellent illustrations]. 

Griffiths, William H., 1995, The story of the American Bank Note Company: American Bank Note Company, New York, 92 p. 

Hessler, Gene, 2004, U. S. essay, proof and specimen notes: BNR Press, Portage, Ohio, 262 p. 

Smith, Laurence Dwight, 1944, Counterfeiting, crime against the people: W. W. Norton & Company Inc., 254 p. 

This chapter is from The Encyclopedia of U. S. National Bank Notes published jointly by the National Currency 

Foundation (www.nationalcurrencyfoundation.com) and Society of Paper Money Collectors (www.spmc.org). 

13


