
Identification of Make-Up Replacement Type Notes 
by Peter Huntoon & R. Shawn Hewitt 

Overview and Time Line 
Two kinds of notes were used to replace misprinted currency at the Bureau of Engraving 

and Printing.  The most familiar to collectors are star notes.  Star notes utilize either a star-prefix 
or star-suffix in the serial number on otherwise lookalike notes that were substituted for misprints 
during the final inspection.  Star notes were numbered independently of the notes that they 
replaced. 

Less familiar, but the focus of this article, were make-up replacement notes.  These were 
notes prepared in sheet form that replaced defective sheets caught in the final inspection at the 
BEP.  The replacement sheets were numbered using the exact same serial numbers as found on 
the defective sheets. 

We only can identify large size make-up replacement notes made after mid-1903.  In order 
to understand why, it is important to lay out a time line listing pivotal events that shape this story. 

This article deals with large size type notes.  By type notes we mean all classes of currency 
other than national bank notes. 

Between 1885 and 1910, the Bureau of Engraving and Printing carried out all steps in the 
manufacture of type notes except printing the seals and separating the notes from the sheets (BEP, 
1962).  Those two operations were carried out at the U. S. Treasurer’s office.  The justification 
being that by applying the seals, the Treasurer was validating the notes as money - a responsibility 
that resided in his office. 

Figure 1.  Women numbering
4-subject sheets of Series of 1886
$5 silver certificates on paging
machines in a huge room filled
with such machines at the
Bureau of Engraving and
Printing.  The seals will be
added at the office the Treasurer
on flatbed topographic presses.
Photo courtesy of the Bureau of
Engraving and Printing
Historical Resource Center. 
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Prior to mid-1903, the serial numbers on type notes were applied to the uncut sheets using 
paging machines.  The women operating these machines stamped the serial numbers one at a time 
onto the sheets.  Both regular production and make-up replacement notes were numbered in this 
fashion using the same machines. 

In mid-1903, new rotary numbering presses were introduced at the BEP that applied all the 
serial numbers to sheets in one pass (Meredith, 1904).  There probably was a period of a few 
months before all the serial numbering of regular production notes was moved to the new presses. 
However, make-up replacement sheets continued to be made on the paging machines. 

Notice that even after mid-1903 only serial numbers were being overprinted at the Bureau 
and this work was being carried out in sheet form.  The sheets were still forwarded to the 
Treasurer’s office where the seals were overprinted and the notes cut from the sheets. 

The BEP designed and had made for them a new generation of rotary numbering presses 
that went into production in 1910.  These Harris presses overprinted both the serial numbers and 
seals, cut the notes from the sheets, and collated them in serial number order (Ralph, 1910, p. 6). 
They represented a huge technological advance that revolutionized the production of U. S. type 
notes by greatly speeding up the process.  See Figure 3. 

Figure 2.  Numbering 4-subject 
sheets of Series of 1899 $1 silver 
certificates on rotary 
numbering machines
introduced in 1903 at the 
Bureau of Engraving and 
Printing.  Notice that only 
serial numbers are being 
applied.  The seals will be 
added at the Treasurer’s office. 
Photo courtesy of the Bureau of 
Engraving and Printing 
Historical Resource Center. 
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The BEP bought 15 of the presses in the first year.  This development forced two changes. 
First, the Department of the Treasury transferred responsibility for sealing and separating 

the notes to the BEP, so now the BEP delivered fully completed notes to the U. S. Treasurer, rather 
than sheets without seals. 

Second, the fact that the final inspection at the BEP was now carried out on individual 
notes rather than sheets rendered the concept of make-up replacement sheets obsolete.  The result 
was that star notes were introduced.  Misprints could be rapidly swapped out and replaced with 
star notes in order to maintain counts in the final deliveries.  Elimination of make-up sheets 
removed a virtually insurmountable bottleneck. 

Star notes were employed for the low denomination silver certificates, legal tender notes 
and gold certificates for printings made from mid-1910 forward.  Stars were implemented for low 
denomination Federal Reserve notes and Federal Reserve bank notes in 1918. 

Distinguishing Make-Up Replacement Notes 
A technical quirk allows us to distinguish make-up replacement notes printed after 

mid-1903.  The serial number font used on the new rotary presses differed from that in use on the 
paging machines.  Consequently make-up replacement notes made after mid-1903 can be spotted. 

In contrast both regular production and make-up sheets were numbered on the same paging 
machines prior to mid-1903, so the two are indistinguishable. 

Of course the use of make-up replacements ceased once star notes came along.  So the 
window during which identifiable make-up replacements can be distinguished varies from 
mid-1903 until the introduction of star notes for the various different classes and denominations of 
type notes. 

Figure 3.  Harris numbering,
sealing, separating and collating
machines were employed to processes
type notes at the Bureau of
Engraving and Printing beginning
when the sealing function was
transferred to the Bureau from the
Treasurer’s office in 1910. 
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Make-up replacements continued to be made to replace defective $500 and higher 
denomination type notes all the way to the end of the large note era in 1929.  As a result, our 
ability to spot make-up replacements in those denominations may extend from mid-1903 to 1929. 

The primary diagnostic that we use to distinguish between the paging and rotary machine 
numbers is a distinctive new font that was used in the numbering wheels on the rotary presses.  
However, this diagnostic is not perfect. 

A paging machine utilized a single serial numbering resister that held the character wheels 
that printed the serial numbers.  Fundamental is the fact that both numbers on the make-up 
replacement notes were applied using the same numbering register on the paging machine.  
Consequently both numbers are identical in appearance. 

The paging machine numbers were sometimes tilted or misaligned relative to each other on 
the make-up replacement notes, yielding yet a third clue. 

The same diagnostics allow us to identify Federal Reserve and Federal Reserve bank note 
make-up replacements.  The Federal Reserve series became current in 1914.  Once again, 
different fonts were used in the rotary presses and paging machines dedicated to their production. 
 Phasing Out Make-Up Replacement Notes 

Make-up replacement notes were used as substitutes for misprints that were inserted to 
maintain counts.  They were exact replicas right down to having the same serial numbers as the 
defectives they replaced. 

The entire misprinted sheet - not an individual note - was replaced prior to the advent of 
star notes.  This laborious process involved the following productivity-killing steps.  After a 
batch of sheets was numbered on a rotary press, it was inspected and the defective sheets flagged.  
An operative using a paging machine then printed identical serial numbers on make-up sheets as 
found on the defective sheets and inserted them into their proper place in the batch.  Notice that 
the poor woman had to reset her serial numbering register for each sheet and then manually or 
mechanically advance the numbers for each successive note on the sheet depending on the vintage 
of the machine. 

Make-up replacement notes were used to replace misprints from the inception of U. S. 
currency in 1862.  They began to be phased out beginning in 1910. 

The introduction of the Harris presses in 1910 was the straw that broke the camels back 
when it came to continued use of make-up replacement notes.  There were two factors:  (1) 
existing make-up technology could not keep up with ever increasing production rates and (2) the 
Harris presses delivered the notes in cut form forcing the Bureau to reorganize their final 
inspection procedure.  The last inspection now involved separated notes rather than uncut 
unsealed sheets. 

Necessity is the mother of invention, so BEP Director Joseph E. Ralph made this 
recommendation to Treasurer Lee McClung on April 14, 1910 as he discussed details attending the 
transfer of the sealing and separating functions to the Bureau. 

In this connection I would also bring to your attention 
another matter which largely affects the rapidity with which the 
examination of the separated notes may be accomplished.  The 
present method at the Bureau is to replace all defective notes with 
perfect ones which are specially numbered in order that the 
sequence of numbers to your Office may be unbroken, but this 
seems to be an unnecessary care and labor inasmuch as the practice 
in your Office is to destroy imperfect notes and replace them with 
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notes drawn from your reserve stock without regard to the 
sequences of the numbers.  It is therefore suggested that this 
Bureau be authorized to prepare a stock of notes numbered in 
sequence, beginning with 1, and distinguished from all other notes 
by the special letter or character printed before and after the number 
and that any one of these notes be substituted in place of any 
defective note, a record being made on the package to indicate to 
your Office that it contains such substituted note or notes.  

Star notes did not steal the show overnight.  Their use was phased in beginning first with 
low denomination silver certificates, legal tender notes and gold certificates in 1910.  $10 and $20 
silver certificate stars first appeared in 1914 following a hiatus in printing those denominations 
dating from before stars were adopted in 1910.  $100 and lower denomination Federal Reserve 
and Series of 1918 Federal Reserve bank note stars eventually followed in 1918 (Murray, 1996). 

 
 
Stars never were used for $500 and higher denomination large-size type notes in any class. 

Those notes were produced in such small quantities; the defectives could be replaced more cost 
effectively with make-ups rather than fooling with limited edition star printings.  Similarly star 
notes never were used for Series of 1915 Federal Reserve or national bank notes. 

We are uncertain about how far out in time our ability to spot make-up replacement type 
notes extends beyond 1903.  Our experience with non-star replacement national bank notes 
(Hewitt and Huntoon, 2012) reveals that for nationals we lose our ability to distinguish the 
make-ups after about 1920.  The explanation is that the old font numbering wheels in the paging 
machines were taken out of service then and replaced with the new fonts, so the make-up 
replacements were no longer distinguishable. 

Whether this cutoff translates to high denomination type notes is an open question at this 
time.  There are numerous issuances of high denomination type notes that were printed after 
1920.  Consequently it is our hope that we will be able to identify make-up replacements among 
them; a hope contingent on the use of old style fonts on the paging machines dedicated to printing 
those make-ups. 

Figure 4.  This note is from the very first printing of star notes.  Star notes began to be used in
the examining division on June 21, 1910.  The solid star was such a visual distraction; they quickly
were replaced with less intrusive stars with holes in the center.  This is the only solid star
replacement note that has been found.  Photo courtesy of Doug Murray. 

___________________________________________________________Paper Money * May/June 2015 * Whole No. 297_____________________________________________________________

182



Font Distinctions 
A new numeral font came with the rotary presses placed in service in 1903.  Figure 5 is a 

comparison between the paging and rotary machine fonts used on silver certificates, legal tender 
notes and some gold certificates at that time.  Most of the numerals differ but the differences 
between the 2s, 3s and 4s are especially pronounced. 

 

Figure 6 illustrates a typical pair of serial numbers from a replacement $1 Series of 1899 
silver certificate.  Notice first that all the numerals are old font.  Next look at the fine details in 
the numbers, including minute flaws in the individual characters, relative spacing between the 
numerals, and the relative vertical alignments of the numerals.  Notice that all of these features are 
identical within a pair because both were printed by the same serial numbering register. 

Federal Reserve notes offer a bit more of a challenge.  The rotary presses used to number 
the regular production notes used the same new font as used on the other type notes.  However, as 
shown on Figure 7, the paging machines used for making-up FRN replacements used a different 
font than employed for the other type notes.  The droopy 2 is the same but differences between the 
3s and 4s are far less pronounced.  Consequently 2s are the key numerals for identifying FRN 
make-up replacements. 

Without a 2 in the serial number we are dependent on the other criteria to make the call; 
specifically, the two numbers must be identical (Figure 8) and they may be tilted or misplaced in 
comparison to a regular production note.  We have noticed on the three examples available to us 
that the make-up numbers tend to look over-inked as well, a characteristic that shows nicely in the 
comparison on Figure 7. 

Figure 5.  Comparison between the old style font (top) used on paging
machines and that used on rotary presses first introduced in 1903 for
numbering silver certificates, legal tender notes and gold certificates.
Paging machines were used to number make-up replacement notes after
introduction of the rotary presses, so the old font is the primary diagnostic
used to identify make-up replacement notes.  The differences between digits
2, 3 and 4 are especially pronounced.  Notice the droopy 2, exaggerated
cross hatch in the 3, and particularly long diagonal sloping line in the 4.
Minor differences are apparent between digits 1, 5, 6, 7 and 9. 

Figure 6.  These are serial numbers from a $1 Series of 1899 silver
certificate make-up replacement note.  The top serial is from the
left side of the note.  Notice that every detail is identical because
both numbers were applied by the same numbering register.
Compare flaws in the characters, relative spacing between the
numerals, and relative vertical alignment between the numerals. 

Figure 7.  Comparison between the font (top) used on paging machines
and that used on rotary presses for printing serial numbers on Federal
Reserve and Federal Reserve bank notes.  The paging machine font used
to print the make-up replacement notes exhibits far fewer differences than
the one used for the other types.  The droopy 2 is the most definitive
replacement numeral. 

Figure 8.  These are serial numbers from a $10 Series of 1914 Federal Reserve
make-up replacement note.  The top serial is from the left side of the note.
Every detail is identical because both numbers were applied by the same
numbering register.  Also useful is that the numbers appear to be over-inked
in comparison to typical rotary press numbers. 
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How to Identify Make-up Replacement Notes 
The key to identifying make-up replacement silver certificates, legal tender notes and gold 

certificates is to first determine if the suspect note was numbered after mid-1903 when the rotary 
numbering presses with the new fonts first came on line.  This occurred during the latter half of 
the Lyons-Roberts era so replacement notes made before then cannot be definitively identified. 

For example, the window opens for $1 Series of 1899 silver certificates with serials of 
about B30000000, which were being numbered in around May 1903.  It closes for this type note 
with serial V75612001 when star notes began to be used on June 21, 1910 (Murray, p. 9-10).  See 
Table 1 for the serial number ranges for other candidate make-up replacement type notes. 

The procedure for identifying make-up replacement Federal Reserve and Federal Reserve 
bank notes simply relies on the appearance of the serial numbers, so you don’t have to worry about 
serial number ranges for candidate notes.    

Table 1. Silver certificate, legal tender and gold certificate serial number ranges where non-star make-up 
replacement notes can be identified using the criteria developed in this article. 

Impacted Serial   Friedberg Date of First Use 
 Den  Series Number Range1 Prefix Letters  Numbers of Star Notes 

Legal Tender Notes: 
  $5 1907 A1-B8292000 A,B    83-84  June 21,1910 
 $10 1901 20000001-D4000000 no prefix,A,B,D    114-117 August 9, 1910 
 $20 1880 A1-D408000  A,B,D   143-145 circa 1915-1919 

Silver Certificates: 
  $1 1899 B30000001-V75612000 B,D,E,H,K,M,N,R,T,V   226a-229 June 21, 1910 
  $2 1899 56000001-E16176000 No prefix,A,B,D,E   249-252 July 15, 1910 
  $5 1899 88000001-E17700000 No prefix,A,B,D,E   271-275 June 21, 1910 
 $10 1908 A1-B1164000  A,B   302-303 May 11, 1914 
 $20 1891 E8600001-E9104000 E   320 May 21, 1914 
 $50 1891 E900001-K812000  E,H,K   333-335 not used 

Gold Certificates: 
 $20 1882 C11700001-C16544000 C   1178  not used 
 $50 1882 C1200001-H1604000 C,D,E,H   1193-1197 not used 
$100 1882 C900001-M1420000 C,D,E,H,K,M   1206-1214 not used 

1. The beginning serial is the estimated first use of rotary press numbering machines for the type after those machines
went into production in mid-1903 and is subject to revision. The ending serial is the last serial printed before the
use of star notes began (Murray, 1996, p. 9-10).

Large size type notes meeting the following criteria are replacement notes. 
1. The note must have been printed after mid-1903.
2. The note must have old style font serial numbers as illustrated on Figure 5 or 7

depending on class.
3. The fine details of both serial numbers must be identical including flaws in the

numerals, relative spacing between the numerals and relative vertical alignment
between the numerals because both numbers were printed from the same
numbering register.

4. The serial numbers may be out of alignment with each other, tilted, or otherwise
misplaced in comparison to regular production notes.

5. The serial numbers may have an over-inked appearance.
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There is one caveat.  Many regular production notes with serial numbers below 1,000 and 
limited edition star note printings that were printed after mid-1903 satisfy these criteria because 
they also were numbered on paging machines.  They are not make-up replacements.  It was more 
cost effective to print the low serial numbers using paging machines than to print them on the 
rotary presses.  The problem was that if numbered on the rotaries, the operator had to reset the 
serial number wheels in the number registers each time the numbers increased by an order of 
magnitude. 

Figures 9 through 12 are a sampling of make-up replacement notes.  The captions point 
out crucial diagnostic features. 

 
 

Figure 9.  This Series of 1899 $1
changeover pair consists of a make-up
replacement note (top) and a regular
production note.  Notice the droopy 2
and long diagonal sloping line in the 4 in
serials V20000004.  The serial number
reveals that V20000004 is from the first
sheet in a serial numbering run that was
damaged.  The first sheets in production
runs are the most likely to suffer damage,
a finding that holds up in every class,
series and denomination.  Photos
courtesy of Heritage Auction Archives. 

Figure 10.  This spectacular red seal Federal Reserve make-up replacement note was spotted on the basis
of the droopy 2s in the serial numbers.  The font used to number FRN replacements retained the signature
droopy 2s but far less noticeably different 3s and 4s.  This note also exhibits serial numbers that are
slightly tilted.  Photo courtesy of Heritage Auctions Archives. 
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Federal Reserve Notes 
Federal Reserve notes were treated differently than other type notes when they came into 

being in 1914.  Federal Reserve notes, being the liability of the issuing banks, were treated by the 
Treasury Department identically as national bank notes; that is, as bank currency.  This contrasted 
with Treasury currency such as silver certificates, legal tender notes and gold certificates, which 
were the liability of the Treasury. 

Consequently, the early Federal Reserve and all Federal Reserve bank notes were 
processed the same as national bank notes.  Specifically, make-up replacements were used to 
replace misprints.  As the volume of Federal Reserve note production increased, the bottleneck of 
make-up replacements had to be overcome.  Thus the decision was made in 1918 to employ stars 
for all except the denominations above $100. 

Figure 11.  Bison $10 legal tenders are highly prized but this one is even more so because it is a
make-up replacement note.  Notice the giveaway old font 2s and 4s in the serial number.  This note
appears to be from the first sheet in a serial number run that was damaged.  Photo courtesy of
Heritage Auctions Archives. 

Figure 12.  This $1 Series of 1899 Vernon-Treat silver certificate is a make-up replacement, the
giveaway being the telltale 2s and 3s in the serials, and the identical appearance of both serials.
Photo courtesy of Heritage Auction Archives.
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The first Federal Reserve star notes to be numbered were $5 blue seals for Boston on 
August 28, 1918 (Murray, 1996, p. 11).  Stars for the other denominations and districts gradually 
came on line over the next couple of years. 

The use of stars postdated the entire Series of 1914 red seal and Series of 1915 Federal 
Reserve bank note eras.  However, they were used in the Series of 1918 Federal Reserve bank 
note issues.  

Gold Certificates 
No make-up gold certificate replacement notes have been found to date.  However it is 

likely that they exist and some can be identified using the techniques presented in this article. 
Gold certificate Series of 1907 $10 and Series of 1906 $20 star notes began to be made in 

1910; however, $50 and $100 stars came much later during the Series of 1922 Speelman-White 
era.  The result is that make-up replacement gold certificates were made in the $10 and $20 
denominations through 1910, whereas those used for all the other denominations extended well 
beyond that. 

New font serial numbers appeared on then current Lyons-Roberts Series of 1882 $20 and 
higher denomination gold certificates when the numbering of them was transferred to the rotary 
presses in 1903, the same as with other type notes.  See Figure 14.  Consequently there is the 
opportunity to distinguish make-up replacements made on paging machines where the old font was 
still in use.  See Table 1. 

The gold certificate story is complicated by the use of smaller serial numbers on certain 
post-Series of 1882 denominations, such as the Series of 1907 $10s and Series of 1905 $20s.  The 
numbers are similar to the numbers on Series of 1896 silver certificates.  We don’t know at this 
time if the rotary presses and paging machines for the gold notes utilized the same or different 

Figure 13.  The primary diagnostic used to distinguish Federal Reserve note make-up replacements
are droopy 2s in the serial numbers.  Notice on this note that the serials are exactly alike and
noticeably tilted as well. 

Figure 14.  New font serial numbers (bottom) appeared on Series of
1882 Lyons-Roberts gold certificates when production was shifted to the
rotary numbering presses in 1903.  The old font numbers (top)
continued to be used on the paging machines used to produce the
make-up replacements.  None have been found yet, but there is a good
chance we will be able to spot make-up replacement gold certificates
using the old-new font discrimination technique.  Photo courtesy of
Heritage Auction Archives. 
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fonts in the smaller size, so we don’t know if it is possible to distinguish between the regular 
production and make-up replacements in these series. 

Mixed Font Serial Numbers 
Mixed font serial numbers occasionally are found in serial numbers produced from both 

paging machines and rotary presses that were printed during the era under consideration here. 
What appears to be going on in both situations is that numbering wheels made by different 
suppliers were substituted for worn or damaged traditional wheels in the numbering registers. 
Although these situations are a nuisance, it is possible to sort things out using basic principles.   

In cases involving make-up replacement serial numbers, a number having a new or 
non-traditional font occurs mixed in among the old style numbers.  Important is that it occupies 
the same position in both serial numbers.  The fact of overriding importance is that both serial 
numbers look identical because both were printed from the same numbering register on a paging 
machine. 

The mixed font serial numbers printed on rotary presses are easier to sort out.  In these 
cases one or more numerals are mixed in that look similar to old font numbers, especially 4s but 
also 1s, 2s, 3s and 5s.  See Figure 15.  Usually close examination reveals that they are not precise 
duplicates of either the old or new fonts on Figure 5. 

Characteristically these odd numerals don’t occur in the same position within the serial 
numbers on the respective sides of the note.  This is the giveaway that they were not printed on the 
paging machines used to prepare makeup replacements. 

State of this Research 
Make-up replacement notes are very scarce to rare.  Only a handful has been identified to 

date, mainly because collectors did not know how to spot them.  Obviously the small number of 
them available to us represents a fragmentary sampling of the possibilities.  This means we are 
probing what is largely uncharted territory so our vision is imperfect. 

We expect the population of reported make-up replacements to grow appreciably once 
collectors become aware of them and learn how to identify them.  The information that comes 
with the new finds certainly will refine what is presented here. 

Figure 15.  Example of a regular production $1 Series of 1899 Vernon-Treat silver certificate with 
mixed font serial numbers printed on a rotary press. Compare the 4s. The note was numbered on 
a rotary press in which the numbering wheel containing the 4 in the serial number probably was on 
a replacement number wheel made by a different supplier. Separating out these non-replacements 
may seem tricky, but the key is that the two serials are not identical so they could not have been 
printed from the single number register on a paging machine.  Photo courtesy of Heritage Auctions 
Archives. 
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One insight that came from writing this article was that all currency made at the BEP prior 
to mid-1903 was numbered on paging machines.  The earliest paging machines looked like the 
one illustrated on Figure 16. 

Can you imagine numbering a few hundred million notes per year on these hand and 
treadle operated machines, one serial number at a time?  No wonder there was the room full of 
such machines as shown on Figure 1.  That view includes but a fraction of the numbering 
machines and workforce employed to get the job done.  Talk about a production bottleneck! 

The invention of rotary numbering machines was long overdue, and once they come on line 
in 1903, the death knell for make-up replacements was ringing.  The advent of even faster 
numbering machines in 1910 sealed their fate.  The employment of star notes eliminated the 
bottleneck formerly associated with make-up replacements. 
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