
 
Invention and Evolution of Electrolytic Plate Making 

at the Bureau of Engraving and Printing 
by Peter Huntoon 

 

The invention of the electrolytic process for making intaglio printing plates at the Bureau of 
Engraving and Printing and subsequent establishment of a production-scale facility within the bureau to 
implement the technology was fraught with unexpected pitfalls that seriously delayed its success.  As 
expected, there were technical issues that required resolution as the kinks were worked out during the 
scale-up from successful bench experiments to a commercial process.  However, human drama caused the 
most serious problems. 

This is a tale of technological innovation, but innovation is a human achievement so the story 
cannot be told without weaving in the interplay among the men who shaped it. 

The narrative through 1928 that follows is adapted from Slattery (Jan 21, 1928).  Additional 
factual details that flesh out the tale are cited in place.  
 The story began about 1911 when George U. Rose, Chief of the Engraving Division, started to 
explore the feasibility of duplicating intaglio plates by electro deposition instead of the traditional Perkins 
steel roll transfer method.  The Director of the BEP at the time was Joseph E. Ralph, a progressive 
administrator who pushed hard for technological innovation. 

In brief, the steel roll transfer process involves rolling a soft cylinder of steel back and forth under 
great force over a hardened intaglio die until the image on the die is picked up in reverse on the surface of 
the cylinder.  That image stands in relief on the cylinder, which is called a roll.  Next the roll is hardened 
and used to roll the image any number of times onto printing plates.  The image on the printing plates is, of 
course, an intaglio duplicate of the die. 

In contrast, electro deposition involves submerging a master plate in an electrolytic bath through 
which an electric current is passed.  The plate is set up as the cathode and the anode is comprised of a 
suitable metal.  When current is passed through the solution, the metal comprising the anode ionizes and 
the ions move through the solution where they deposit on the surface of the master.  This is the process 
used to chrome plate car bumpers. 

After sufficient buildup, the deposited metal is separated from the master yielding a mold of it.  
Notice that this object, called an alto, contains the image in relief, the same as what appeared on the roll. 

Next, the alto is submerged in the electrolytic bath and the process repeated.  The object separated 
from the alto is a perfect replica of the master.  This second object is called a basso, and when finished 
becomes an intaglio production printing plate. 

Creation of a commercial scale facility for making electrolytic plates took time but was punctuated 
by two events that caused hiatuses, the first being World War I and the second an unrelated scandal that 

Figure 1.  George U. 
Rose, Chief of the 
Engraving Division of 
the BEP, was the first 
to adapt electrolytic 
deposition technology 
to the duplication of 
intaglio printing 
plates from master 
plates. Photo courtesy 
of the BEP Historical 
Resource Center. 

Figure 2.  Joseph E. Ralph, 
Director of the Bureau of 
Engraving and Printing from 
1908 to 1917, was a particularly 
accomplished man who oversaw 
mechanization and 
modernization at the BEP.  He 
facilitated the research carried 
out by George U. Rose to apply 
electrolytic deposition 
technology to plate making.  He 
also presided over the 
construction of today’s main 
Washington building, which was 
completed in 1914.  Library of 
Congress photo. 
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Figure 4.  The first practical demonstration 
that George U. Rose made of the electro 
deposition technology was Post Office plate 
6023 for the ordinary 2 cent Washington 
postage stamp.  The plate was used to 
produce 2,591 impressions in 1912, which 
were delivered to the Post Office Department 
and sold to the public.  The proof was 
certified by Joseph E. Ralph, Director of the 
BEP at the time.  Photo courtesy of the 
National Postal Museum, Smithsonian 
Institution. 

caused President Harding to purge the entire top tier of BEP management in 1922 including the two key 
people involved in developing the electrolytic facility. 

Laboratory scale demonstrations proved the concept during 1911 and 1912.  Commercial scale 
currency back plate production commenced in 1921 but the facility was closed at the end of March 1922.  
When the facility was reopened in 1924, it produced both back and face plate plates.  The technology also 
was being used for other types of intaglio printing plates including postage stamp plates. 

 
First Attempts 

Apparently one of the first things Rose attempted to replicate was the master die for the $1 Series of 
1899 face.  Buried among the 21,743 $1 Series of 1899 proofs in the National Numismatic Collection is a 
lone 1-subject proof labeled Experimental Plate.  The plate wasn’t certified so the proof doesn’t carry a 
date.  Treasury plate number 34910 is written in pencil on the proof. 

The proof is sandwiched in Treasury plate number order between regular 4-subject Series of 1899 
$1 face proofs 34852-6611 and 34919-6612, which were respectively certified January 17 and 27, 1911.  
Consequently the 1-subject proof dates from early 1911.  The numbers 34852 and 34919 are Treasury 
plate numbers, which appear in the plate margin, whereas 6611 and 6612 are the plate serial numbers, 
which appear inside the borders of the notes. 

Although the proof is not labeled as being lifted from an electrolytic plate, there is giveaway 
evidence that this is exactly what it is.  There are no siderographer or plate finisher initials on the plate, 
both being hallmarks of plates made using traditional roll transfer technology at the time. 
 

Figure 3.  It appears that 
one of the first things that 
George U. Rose attempted 
to duplicate using the 
electrolytic process was 
the master die for the $1 
Series of 1899 face.  This 
proof was lifted from the 
result in early 1911.  
Photo courtesy of the 
Smithsonian Institution. 
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The first of Rose’s electrolytic plates to actually see service on a press appears to have been a 
400-subject ordinary 2-cent Washington postage stamp plate (Scott 406).  He had a steel master plate made 
for the stamp, which was numbered 5990 in the Post Office Department set of plate numbers.  From it, 
using an intermediate alto, he created production plate 6023, which was certified June 8, 1912.  2,591 
impressions were printed from it between June 10 and 13, 1912 (Cleland and Johnston, 1995 & Cleland 
2012).  The stamps were sent to the Post Office Department, which sold them to the public.  Thus Rose 
not only demonstrated the feasibility but also the practicality of the concept. 

At issue at the time was finding a metal or combination of metals that would hold up under the 
extreme loads brought to bear on the plates when the paper was pressed against them on the presses. 

Scale-Up 
Serious work did not follow for almost seven years, probably in part delayed by the pressing 

demands of World War I.  A labor slowdown by the siderographers suddenly caused electro deposition to 
come to the fore in 1919.  Siderographers were the men who operated the transfer presses that were used in 
the fabrication of plates using roll transfer technology. 

Bureau Director James Wilmeth documented that the siderographers were reducing their output to 
a crawl in an effort to secure more compensation.  He went public with his plan to establish an electrolytic 
plate making facility within the bureau in order to thwart them in an article that appeared in the Washington 
Times (1919) excerpted here. 

Calls Hand of Bureau Union 
Director Wilmeth Supplants 45 Transferrers With Electrolytic Outfit 

Wilmeth took occasion to point out today that something had to be 
done to remedy the situation, as the transferrers’ output per man had been 
reduced to about two notes per day, despite the fact that the transferrers 
were working from one and a half to five hours per day overtime.  Under 
ordinary circumstances, said the director, “an average day’s work for a 
good transferrer would be to transfer ten notes in a working day of eight 
hours.” 

All Unions Loyal Save One 
Pointing out that there are twenty-one different branches of 

organized labor represented in the bureau, Director Wilmeth said: “I have 
found this to be a help instead of a hindrance to practically all of the 
organized workers in the great money making plant; and all during the 
period of the war, when there was such a deluge of work, and at the present 
time, when the bureau is overwhelmed with demands for money to meet 
the current needs of our Government and the country, and also to supply 
permanent bonds for the temporary issues put out during the war, all the 
organizations, with one exception, has stood loyally by the Government. 
Since the signing of the armistice the transferrers’ organization, through 
its accredited representatives, has endeavored to reduce the daily output of 
work to such an extent that much serious embarrassment has resulted to 

Figure 5.  James L. Wilmeth, BEP Director from 1917 to 1922, was a 
no-nonsense individual who established the electrolytic plate making facility in 
1919 to overcome a labor slowdown by siderographers.  Wilmeth fell victim to 
President Harding’s 1922 purge of 29 of the BEP’s top management over the 
duplicate Liberty Loan scandal.  Later exonerated, Wilmeth did not return to 
the BEP.  Photo from BEP (2004). 
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the country.” 
In July 1919, Wilmeth requested that the Bureau of Standards assist in development of the 

electrolytic process and help design a production facility.  Rose’s early attempts utilized deposition of 
nickel against the alto followed by copper to build up a backing.  Nickel is very hard but copper is soft so 
the plates deformed under the loads involved in plate printing.  He then tried alternating layers of nickel 
and copper, which yielded the desired strength.  The Bureau of Standards conducted tests that 
demonstrated the commercially viability of the technology. 

Thomas F. Slattery was appointed Superintendent of the new facility.  Slattery was hired away 
from his position as superintendent of the plating department of the American Hardware Company of New 
Britain, Connecticut.  Dr. William Blum of the Bureau of Standards was charged with working out the 
engineering details.  Electrolytic plate production was begun April 1, 1920. 

They created the alto - the mold of the master steel plate - by washing the master and then 
burnishing its surface with graphite, which allowed the basso to separate from the master after the basso 
was formed.  The first metal deposited on the alto was nickel for a period of six hours resulting in a buildup 
of 0.005 inch.  Then alternating deposition of nickel and copper for periods of an hour each were continued 
for the next six days.  A final layer of copper was deposited for two more days. 

After separation, the basso was laid face down so its back could be ground smooth to give the basso 
a uniform thickness.  The basso was then sweated onto a thin sheet of steel using tin foil between the two, 
which served to solder them together to form press plates.  

Reproduction of the original image was extremely accurate right down to capture of minute 
scratches.  The plates were cheap to make, less than $20 per plate at the time. 

BEP Director Wilmeth (1920, p. 10) wrote the following in his annual report. 
On account of our force not producing enough plates to meet the 

requirements of the bureau, it was decided to install an electrolytic section 
in [the Engraving Division] to make printing plates under a new patented 
method of electro-deposition.  The installation was made under the 
direction and supervision of the Bureau of Standards.  Work was 
commenced in this section in March, 1920.  Considerable difficulty and 
delay was encountered in securing the necessary machinery and 
equipment.  The actual making of plates was started April 1, 1920, on a 
small scale.  As the plant was then in the experimental stage, we found 
many changes had to be made which materially reduced the expected 
output.  Comparatively few plates were finished and ready for use by 
June 30, 1920.   Since that date a maximum day’s output of 20 plates has 
been reached.  The experimental stage has now been safely passed, and 
the process successfully established.  As an indication of its success, an 
entire power press section, consisting of 27 presses, 4 plates to the press, is 
at the present time equipped and operating with plates made in this plant.  
Many of these plates have produced considerably above an hundred 
thousand impressions per set.  It has been found that the cost of plates 
produced by this process is materially less than the cost of steel plates, and 
it is believed that this cost will be further reduced.  The impressions from 
plates made by this process have proven to be superior to transferred steel 
plates in clearness of detail and in the beauty of expressing the highest 
ideal of the engraver’s art.  The installation of this plant, at the date of the 
submission of this report (October 1, 1920), has enabled this bureau for the 
first time for several years to furnish enough plates to keep all of its plate 
printers at work, and we now have on hand a supply of plates in excess of 
the number of printers available throughout the country. 
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The plates being made in 1920 were not currency plates.  The fact is that no $1 Series of 1899 

silver certificate back plates of any type were certified between January 30, 1920 and March 16, 1921.  
  The only currency plates made in the facility before it was closed in 1922 were backs, and only for 
the $1 silver certificate Series of 1899 and $1 legal tender Series of 1917.  These began to be turned out in 
1921. 

It appears that the first attempt to make a $1 electrolytic 1899 back involved a 1-subject plate begun 
March 14, 1921 bearing plate number 74181, plate serial number 5865.  It wasn’t completed and was 
canceled the next day. 

The lowest plate number-plate serial number to appear on a electrolytic Series of 1899 production 
back was 74741-5922, an 8-subject plates that was begun April 12, 1921 but not finished until December 
15.  Electrolytic backs 5997, 6015, 6064 and 6065 beat it to the finish line, with 5997 and 6015 becoming 
the first to be certified on May 24th.  Once production of electrolytic backs began, they were sprinkled in 
plate serial number order between the traditional steel plates, which were still being made. 

Plates 5997, 6015, 6064 and 6065 were sent to press as a set to a 4-plate power press from June 10 
to 23, 1921, reentered June 24th, used again June 29 to July 6, then canceled July 17th.  They were 
8-subject plates with the two columns arranged head to toe, and won the distinction of being the first 
electrolytic currency plates to go into production. 

 
 
 

Figure 6.  The first plate number 
assigned to an electrolytic production 
plate was 74741, a $1 silver certificate 
Series of 1899 back that was begun on 
April 12, 1921.  It carried plate serial 
number 5922 and was certified 
December 15th.  This is a photo of 
the note from the lower left corner of 
the proof so the image is upside down 
because it is from an 8-subject head to 
toe plate.  Photo courtesy of the 
National Numismatic Collection, 
Smithsonian Institution. 

Figure 7.  The first 
electrolytic $1 legal 
tender Series of 1917 back 
plate was 78426-331, 
which was certified 
December 6, 1921 and 
sent to press with three 
others as a set three days 
later.  Photo courtesy of 
the National Numismatic 
Collection, Smithsonian 
Institution. 
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The first electrolytic Series of 1917 legal tender back plate was 4-subject 78426-331 certified 
December 6, 1921, along with 332, 343 and 345.  These four plates were sent to press as a set between 
December 9 and 21.  All were canceled the next day. 

At first it was difficult to obtain accurate information on wearing properties of the electrolytic 
plates because there was resistance to their use by the plate printers who appeared to be colluding with the 
siderographers to discredit them.  The printers were rejecting the plates prematurely as worn and using 
harsh wiping rags on them that damaged their surfaces. 

Slattery (1928) documents one case where a set of four plates was recommended for cancellation 
because of excessive wear by a pressman after obtaining 10,000 impressions from each.  The same plates, 
without alteration, were then assigned to another printer who obtained an additional 40,000 perfect 
impressions from them. 

 
Postage stamps were not being neglected during this period.  A set of four 1-cent Washington 

ordinary electrolytic postage stamp plates (Scott 481) was made bearing Post Office Department plate 
numbers 13376, 13377, 13389 and 13390 (Cleland, 2008).  These were respectively certified September 8, 
September 9, October 1 and September 30, 1921 (O’Donnell, 2014).  They were used as a set on a 4-plate 
power press from October 5 to 17, 1921 (Cleland and Johnston, 1995). 

The Harding Purge 
The roof fell in on March 31, 1922.  A scandal had been brewing 

since September 1920 when former Assistant Register of the Treasury J. 
W. McCarter claimed in a letter to then Secretary of the Treasury David F. 
Houston that he had been discharged because he brought to the attention of 
his superiors that “millions of dollars’ worth of duplicate numbered 
Liberty bonds were issued” (New York Times, Apr 6, 1922).  Charges 
mushroomed through the Department of Justice and Congress, fanned by 
disgruntled BEP employees both current and recently laid off. 

The duplicate bond issue was something of a red herring.  There 
was serious labor discord at the bureau in 1922 over labor saving 
machinery such as power presses, rotary intaglio stamp presses and 
electrolytic plate-making, all of which Director Wilmeth was pushing hard 
to implement.  This was compounded by downsizing of staff as the 
demand for replacement Federal Reserve notes decreased as a result of the 
economic downturn attending the ongoing agricultural depression caused 
by the collapse of agricultural commodity prices following World War I 
(New York Times, Mar 31, 1922). 

As the situation reached a feverish pitch, President Warren 
Harding issued an executive order on March 31, 1922 that summarily 
dismissed or forced into retirement 29 people, representing the entire top 

Figure 8.  A set of four electrolytic 
plates for the ordinary 1-cent 
Washington stamp was made in 
1921 and sent to press as a set for 
twelve days.  Plate 13376 was the 
first of them to be finished.  Photo 
courtesy of the National Postal 
Museum, Smithsonian Institution. 

Figure 9.  President Warren 
G. Harding issued an 
executive order March 31, 
1922 that purged the top 29 
managers of the BEP, an 
action that also abolished the 
position of superintendent of 
the electrolytic facility. 
Wikipedia photo. 
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Figure 10.  Louis A. Hill, BEP Director from 1922 to 1924, was a traditionalist who 
had no use for electrolytic plates so he attempted to abolish the electrolytic plate 
making facility. Photo from BEP (2004). 

tier of BEP management, including Director Wilmeth “for the good of the service” (New York Times, Apr 
1, 1922).  The purge took out the most innovative technical people on the BEP rolls including George U. 
Rose, Thomas Slattery and Benjamin Stickney.  Stickney had invented a revolutionary rotary intaglio 
stamp web-fed press bearing his name.  Not only was Slattery sacked, the position he occupied as 
Superintendent of the Electrolytic section was abolished.  In addition renowned engraver George F. C. 
Smillie, Superintendent of Picture Engravers, was swept out. 

There were no winners.  Five hundred bureau employees were laid off as a result of the 
diminishing work load (New York Times, Mar 31, 1922). 

 

 
 
Director Wilmeth was replaced in the executive order by Louis A. Hill.  

A total audit of the Bureau of Engraving and Printing was begun immediately by 
the Treasury Department and Department of Justice.  Hill would not sign a receipt 
for the government property that was placed in his custody until the audit was 
completed.  He detailed 100 bureau personnel to assist saying it was ‘probable’ 
that there had been duplication of bonds (New York Times, Apr 6, 1922). 

Hill was Assistant Chief of the Engraving Division at the time he was elevated to Director.  Even 
though the electrolytic section was part of the engraving division, Hill had no interest in it and had never 
entered the facility.  Realizing that he would not support the facility, Assistant Secretary of the Treasury 
Gerrard B. Wilson ordered that the facility be mothballed in order to protect it. 

On July 9, 1922 Hill wrote a letter to Secretary of the Treasury Andrew Mellon recommending that 
the electrolytic program be abolished and the equipment disposed of.  Over the course of the next year 
Assistant Secretary Wilson conducted a thorough investigation of data comparing the relative costs of steel 
versus electrolytic plates supplied by Hill, and found them to be unreliable and heavily biased against the 
electrolytic method. 

Wilson (Nov. 1, 1922, p. 4) decided to have a look at the facility in October and recorded his 
impressions in a memo he wrote for the record. 

About three weeks ago, I visited the Bureau by appointment to 
consider two matters - the drying machines and the electrolytic plant.  
Mr. Hill, the Director, and Mr. Perry, the assistant director, took me to 
inspect the drying machinery.  I then asked that we should see the 
electrolytic plant.  We proceeded to the street and walked up to the 
auditor’s building, entered an elevator, went up one flight, found we were 
in the wrong place, went up another flight, again we were in the wrong 
place, came down into the yard outside the power station where it was 
necessary for the assistant director to inquire of one of the workmen as to 
the location of the electrolytic plant.  Under his guidance, we entered 
another building and finally found ourselves in the plant.  Although I had 
especially stated that I wished to inspect this plant during the visit, the 
foreman had gone to lunch, not having been notified of the inspection and 
there was only one young man on hand who could tell us something about 
the operations, which seems to be entirely unknown to the director.  It is 
interesting in this connection to point out that the director was formerly the 
assistant superintendent of the Division of Engraving and had under his 
supervision the electrolytic plant from the time it was first installed. 

On July 27, 1923 Wilson ordered Hill not to dismantle the electrolytic facility, but rather preserve it 
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in good condition for future use because he was “not satisfied that the electrolytic process has had a fair 
test” (Wilson, Jul 27, 1923). 

Resumption 
In the meantime, President Harding realized he had been stampeded and a serious injustice had 

occurred.  He restored civil service status to 17 of those dismissed in a second Executive Order dated 
February 14, 1923.  Some of the others had either retired, such as George F. C. Smillie, or died.  Harding 
himself died in August. 

The issue of the duplicate bond serial numbers was traced by the Department of Treasury and 
Justice Department auditors to periodic jamming of the serial number wheels in the serial numbering 
machines resulting in duplicate serial numbers on the bonds with a finding of no attempted fraud and no 
criminal intent (New York Times, Feb 15, 1923).  Furthermore “fewer than fifty sheets of paper were 
unaccounted for as a result of the operations of five years.  This record is called remarkable, in view of the 
immense amount of paper handled in the printing of securities during the war” (New York Times, May 12, 
1922). 

 

 
 
 Hill resigned as Director and left the BEP altogether on February 14, 

1924, a year to the day from Harding’s turnabout, in order that Wilmeth could return; however, Wilmeth 
refused.  President Calvin Coolidge immediately detailed Major Wallace W. Kirby of the Army Corp of 
Engineers to serve as interim Director.  Congress had to pass a joint resolution to enabled Kirby to serve 
for six months effective June 16th because a commissioned military officer can’t hold a civilian position 
(BEP, 2004, p. 24). 

Kirby, a progressive on technical matters, quickly reinstated Slattery who reopened the electrolytic 
section on July 21, 1924.  When Slattery returned, he found the facility to be in poor condition.  It required 
three months and considerable expense to retrofit it in order to bring it back on line. 

 
The first electrolytic currency production plate made after resumption was $1 Series 1923 back 

95819-1109 begun October 15, 1924 and certified November 18.  The first face was silver certificate $1 
Series 1923 96648-1911 begun December 17, 1924 and certified January 6, 1925. 

It didn’t take long for electrolytic plate-making to dominate plate production.  Director Alvin W. 
Hall, Kirby’s successor appointed December 22, 1924, wrote (Hall, 1927, p. 19): 

Figure 11.  Major Wallace W. Kirby, who served as interim director of the BEP 
Director in 1924, was detailed by President Coolidge to manage the BEP and 
rebuild moral after President Harding exonerated and reinstated most of the 
BEP top management.  Kirby, from the Army Corps of Engineers, was a 
progressive proponent of innovation so he immediately reopened the electrolytic 
plate making facility under its reinstated superintendent, Thomas F. Slattery.  
Photo from BEP (2004). 

Figure 12.  The first 
electrolytic plate produced 
after the electrolytic section 
was reopened in 1924 was a $1 
Series 1923 back certified 
November 18, 1924 bearing 
plate number 95819 and plate 
serial number 1109.  Photo 
courtesy of the National 
Numismatic Collection, 
Smithsonian Institution. 
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Electrolytic-printing plates are now being used in printing 
approximately 75 per cent of all United States currency, as compared with 
50 percent during the previous year.  The cost of producing these plates is 
less than the cost of producing steel plates.  Their extended use resulted in 
plates now being made to take care of the printing program 20 percent in 
excess of that for 1926, with a smaller total engraving cost than the cost for 
1926. 

* * * In conjunction with the Bureau of Standards, a new graphite 
was developed which allows the reproduction of altos from steel masters 
without first having to nickel plate the master in order to facilitate 
separation after deposition.  Nickeling the steel plates destroyed some of 
the fine detail. 

Electrolytic plates dominated plate production within a decade.  Roll transfer steel plate making 
became largely confined to the production of master plates during the small note era, and in time even those 
yielded to electrolytic replication directly from master dies. 

 
Chromium 

Prior to his dismissal, Slattery had begun work with Dr. Blum of the Bureau of Standards on 
feasibility of electrolytic deposition of chromium, the hardest metal.  Not only was chrome hard, it was 
corrosion resistant.  The chrome work was continued upon his return. 

They now began to deposit a layer of chrome 0.002 inch thick on the working face of finished 
electrolytic plates.  This tripled their wearing life, a life that now exceeded casehardened steel plates.  The 
electrolytic plates produced a sharper impression than steel plates, they wiped easier, and all impressions 
were uniform from the first to the last.  The maximum life of an electrolytic plate reached 273,328 
impressions by the end of 1927, with averages running 40,000 to 63,000 impressions. 

By 1928, the average number of impressions from electrolytic plates was about 82,000 and 53,000; 
respectively for 8-subject backs and faces, compared to 72,000 and 28,000 for un-chromed steel plates.  
Furthermore, the electrolytic section could boost the life of traditional steel plates 60 percent by chroming 
them.  The costs for the plates averaged about $44 for the electrolytic and $68 for the steel plates. 

Hall (1928, p. 16) had this to say about chroming rotary steel plates used in stamp production. 
A change in the procedure of chroming rotary steel plates, which 
improved the wearing qualities, was effected.  It was found by a 
comparison of wearing qualities that case-hardened rotary plates were 
unfit for further use after the printing of 42,000 impressions, while 
chromed plates showed little signs of wear until they reached 60,000 
impressions.  As a consequence an electrolytic alkaline stripping solution 
which removes the chromium from the rotary steel plates without causing 
the metal to etch after 60,000 impressions have been taken was effected.  

Figure 13.  The first 
electrolytic face plate used 
for currency production was 
$1 silver certificate Series of 
1923 plate number 96648, 
plate serial number 1911, 
certified January 6, 1925.  
Photo courtesy of the 
National Numismatic 
Collection, Smithsonian 
Institution. 
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The plate is then rechromed and another 60,000 impression printed.  This 
operation can be repeated indefinitely.  A number of sets of plates at press 
have printed more than a million impressions. 

The same rechroming technology was used to greatly prolong the life of electrolytic currency 
printing plates during the ensuing years. 

Hall (1929, p. 17-18) documented a significant improvement in the chroming technology. 
In making a slight change in the chromium solution and the method of 
cleaning nickel surfaces of plates, it was possible to secure a hard bright 
chromium of approximately 0.0003-inch thickness.  This eliminated a 
machine and hand operation of buffing the chromium and reduced the 
number of employees engaged upon this particular class of work by 65 per 
cent. 

Iron Deposition 
Hall (1928, p. 16) described the next major innovation. 

Through the cooperation of the Bureau of Standards an important advance 
in the manufacturing of all electrolytic plates was accomplished during 
[1928].  Electrolytic plates were formerly made by deposition electrically 
alternate layers of nickel and copper to a master plate called an “alto.”  
This shell was then “sweated” to a steel base to give the plate rigidity.  A 
new solution whereby iron is deposited directly to the master plate, to the 
thickness of a steel plate, has been introduced.  Under this plan the 
sweating operation will be eliminated and the cost of production reduced 
approximately 25 per cent.  As the plates will be one solid piece, many of 
the difficulties previously experienced by shells separating on the presses 
from the bases will have been eliminated. 

Iron electrolytic plates were made from 1928 to 1956.  They were made by first depositing 0.010 
inch of nickel onto the alto followed by iron deposition until the basso reached a full thickness of 0.20 inch.  
It took about 84 hours to create the required iron thickness in 1930 (Thomas and Blum, 1930, p. 282).  
After the basso was separated from the alto, the back of the basso was ground to yield a uniform 0.195 
thickness. 

 

The iron plates were distinguished by having the letters EI in the upper margin of the plates rather 
than E as found on the earlier copper-nickel plates.  The first of them appeared at the end of 1928 among 
the $1 Series of 1928 silver certificate plates.  The first was 116407-849, a 12-subject back certified 
December 14, 1928.  The first face was 116623-315 certified January 5, 1929. 

Beginning in 1935, 0.0002 inch of chrome was deposited on the working surfaces of many of the 
iron plates to increase their lives (Slattery, 1939).  The chromed plates carried the letters CI in their upper 
margin.  

Figure 14.  The first electrolytic 
iron face plate was a $1 Series of 
1928 silver certificate 12-subject 
face certified January 5, 1929.  
The plate carried plate number 
116623 and plate serial number 
315.  Photo courtesy of the 
National Numismatic Collection, 
Smithsonian Institution. 
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Modern Developments 

A major development was fabrication of electrolytic master plates directly from single-subject 
master dies instead of first laying in a master steel plate and using that plate as a mold.  The excitement 
over this development is captured in a June 16, 1939 memo from Superintendent Benzing of the Engraving 
Division to BEP director Alvin W. Hall. 

There is pleasure in submitting to you the accompanying 
impression of a twelve subject electrolytic plate which is comparable to a 
twelve subject note plate.  This plate is the culmination of a dream of 
some years standing.  Each subject is made directly (electrolytic) from 
the original die and assembled. 

These subjects are each identical and perfect replicas of the 
original.  I will not go into further detail as you are familiar with the 
method and purpose.  I should like, however, providing you are in accord 
with the purpose, to have permission to make a master plate of our present 
$1.00 face, and produce from that master plate electrolytic printing plates 
and send them to press. 

This method of assembling from the original die is, in my opinion, 
a real progressive development.  The stamp electrolytic curved plates are 
moving along beautifully, but due to idiosyncrasies of philately I am not 
ready to ask permission to send any of these finished plates to press. 

Hall authorized him to proceed on the 19th.  What they did was make twelve altos from the master 
die, machined the sides so that so they fit perfectly together, butt soldered them, and then used the 
composite to make bassos which were finished as the desired production plates. 

Figure 15.  The last 
nickel-copper electrolytic $1 
Series of 1928 back plate was 
116389-847.  The first iron 
electrolytic was 116407-849.  
Notice the E in the upper 
margin of 847 used to denote 
nickel-copper plates as 
contrasted to EI on 849 for iron 
plates.  E was again employed 
beginning in 1950 when the 
modern generation of nickel 
plates began to be made.  
Photos courtesy of the National 
Numismatic Collection, 
Smithsonian Institution. 

Figure 16.  The last 
electrolytic iron plate was an 
18-subject $1 Series of 1935 
silver certificate face certified 
April 17, 1956 bearing plate 
number 165697, plate serial 
number 8432.  The last of the 
iron plates were made 
concurrently with new 
generation nickel electros that 
began to come on line in 1950.  
Photo courtesy of the National 
Numismatic Collection, 
Smithsonian Institution. 
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They began to make thinner iron electrolytic bassos beginning in mid-June 1944 and again 

mounted them on steel backings.  A plastic cement was substituted for the solder, yielding a stronger bond 
between the basso and its steel backing.  The process was called cycle-welding and the plates so made 
were distinguished in the plate history ledgers by having either Cycle-weld or Cy-wel stamped above the 
plate serial number. 

The bureau brought on line a solid nickel electrolytic plate making capability in 1950 somewhat 
before the introduction of 18-subject plates.  Both iron and nickel electrolytic plates were in production 
between 1950 and 1956, as production of iron plates was gradually phased out.  The last iron plate was a 
generic 18-subject $1 Series of 1935 silver certificate face certified April 17, 1956 bearing numbers 
165697/8432.  The nickel plates once again utilized an E in the upper margin to distinguish them from iron 
plates. 

Modern 32-subject rotary electrolytic plates, which first came on line for currency in 1957, are 
made entirely of nickel with a chromed working face.  The recently adopted 50-subject plates are the same.  
These thinner modern plates are not mounted on a backing, but rather are simply wrapped and secured to 
the drums of 4- or 3-plate rotary presses.  Nickel electrolytic plates were averaging half a million 
impressions by 1962 (BEP, 1962, p. 109). 

The technology for making altos has evolved considerably since 1939.  They now use a sheet of 
plastic that is pressed against the master die and heated so that the plastic picks up the image.  Sixty-four or 
100 single-subject plastic altos are made, which are then butt welded together to create two sets of 32- or 
50-subject master altos.  The masters are mounted back-to-back on a rigid partition with the images facing 
outward.  They are coated with silver nitrate, or more recently with finely ground egg shells, to make their 
surfaces conductive and then submerged in the electrolytic bath.  Consequently nickel bassos are made two 
at a time, separated from the plastic altos, and finished as production plates after the addition of etched plate 
numbers, etc. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 17.  A codes was placed in the upper 
margins of a plate to denote the manufacturing 
process used to make it.  From bottom to top:  
CS = roll transfer steel plate that has been 
chromed, E = early group of layered nickel and 
copper electrolytic plates, EI = iron electrolytic 
plate, CI = chromed iron electrolytic plate, E = 
later group of nickel electrolytic plates. Photos 
courtesy of the National Numismatic 
Collection, Smithsonian Institution. 
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Margin Markings 
Codes letters were entered into the top margins of small size 12- and 18-subject plates to denote the 

manufacturing process used to make them. 
Steel plates made using traditional roll transfer technology carried the letter S.  Two variants - CS 

and FS - occur on steel production plates.  The C stands for chrome, indicating that the plate was chrome 
plated.  The letter F, usually in the form of a superscript, indicates that the plate was finished. 

Electrolytic plates carried the following codes: E, EI and CI. 
There are two groups of E plates, an early group through January 1931 and a later group that picked 

up in 1950.  The early group consisted of layered nickel-copper forms; the later were nickel. 
The EI and CI plates were iron electrolytic forms.  CI indicates that the iron form was chrome 

plated, whereas it appears that EI indicates that the iron form with its thin nickel working face was not 
chromed. 

The CI $5 and $20 proofs begin with the new gauge plates that come on line beginning in 1935, 
where new gauge means that the vertical separations between the subjects was increased.  There was 
concurrent production of CI and EI plates through 1944 when the CI plates ceased, then all the electrolytic 
plates were labeled EI until the second group of E plates supplanted them in 1950 

 
Legacy 

The application of electrolytic deposition for the duplication of intaglio printing plates by George 
U. Rose was a revolutionary innovation that quickly spread through the entire intaglio printing industry.  
The fidelity of reproduction was so exact, the minutest flaws such as minor scratches on the master carried 
through.  Electro deposition of a final layer of chromium greatly prolonged the life of the plates and made 
them easier to wipe during the printing process.  In fact, the chrome plating technology proved so 
successful, it also was used to prolong the lives of conventional steel plates made by roll transfer 
technology. 

The big incentive to develop the technology was that it was cheaper and faster than the roll transfer 
processes.  The impetus for implementing it at the BEP was an untimely labor slowdown on the part of the 
siderographers who were pressing for higher compensation.  As expected, there was resistance to the 
adoption of the technology with some early collusion on the part of plate printers to reject the electrolytic 
plates prematurely or to cause them to wear excessively by using inappropriate wiping rags while polishing 
them between the inking and printing phases on the presses. 

Figure 18.  Certification 
signatures on electrolytic plates 
by BEP director James L. 
Wilmeth, director Louis A. Hill, 
and acting director John P. 
Perry.  Wilmeth, a proponent of 
the electrolytic process, was fired 
in the 1922 Harding purge of 
bureau management and 
replaced by Hill.  Neither Hill 
nor Perry had any use for 
electrolytic plates, but they 
signed off on the last of them 
from the electrolytic facility 
before they attempted to 
dismantle it. Photos courtesy of 
the National Numismatic 
Collection, Smithsonian 
Institution. 
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Labor resistance was not the only impediment to the electrolytic process.  Louis Hill, the second 
BEP director to oversee the fully operational electrolytic facility, was a traditionalist formerly from the 
engraving division who had no use for the technology and attempted to abolish the facility.  Gerrard B. 
Wilson, an Under Secretary of the Treasury, who was impressed with the technology and what he 
considered to be its cost effectiveness, refused to cave to this attempt and forbade the dismantling of the 
facility.  Hill’s successor, Major Wallace Kirby, reopened the facility as soon as he was appointed.  Today 
the technology is used to produce the vast majority of intaglio printing plates used at the BEP and within 
security printing facilities around the world. 
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