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Cryptanalysis of Beale Cipher Number Two

TODD D. MATEER

Abstract This article documents the author’s attempt to solve Beale Cipher
Number Two using a transcriptl of the original Declaration ol Independence. This
was a much more difficult task than suggested in The Beale Papers. Based on
discoveries learned in this process, the author concludes that the Beale ciphers
are likely a hoax.
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1. Introduction

In 1885, J. B. Ward published a booklet called The Beale Papers [1] which describes a
fabulous treasure that he claimed is buried somewhere in the Blue Ridge Mountains
of Virginia. The location of the treasure is described in three ciphers written by a
Thomas Jefferson Beale and given to Robert Morriss, the owner of a tavern near
the present city of Roanoke. The document also claims to provide the solution of
one of the ciphers.

The two remaining ciphers have never been solved, meaning that the buried
treasure possibly remains unclaimed today. However, there are those that believe
that The Beale Papers are a fraud and no such treasure exists.

To explore the question of the validity of the Beale ciphers, the present author
first undertook a careful study of the solved cipher. He attempted to follow the
instructions given in The Beale Papers to transform the seemingly random sequence
of numbers into the message provided in The Beale Papers. This article documents
the author’s progress in this task. The reader is encouraged to attempt to reproduce
the results on his or her own to determine the likelihood of whether a person without
computer technology could have actually solved one of the Beale ciphers.

2. Cryptanalysis of Beale Cipher Number Two

The solved cipher is assigned the number two in the series of three ciphers. Accord-
ing to The Beale Papers, the numbering of the ciphers was determined by Beale as
communicated in one of his letters to Morriss.

In The Beale Papers, the author describes that Cipher Number Two can be
solved by numbering each word in the Declaration of Independence. Each number
in the cipher is then translated into the first letter of the corresponding numbered
word in the Declaration of Independence. For example, since the first word of the
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Declaration of Independence is “when,” then a 1 in the cipher would be translated
into the letter W. By following this process for each letter in the second cipher, the
author of The Beale Papers claims that one should obtain the message given in the
pamphlet describing the treasure.

The author attempted to follow these instructions without any additional aide
from the pamphlet. As a first siep, the author obtamed a transcript of the Declar-
ation of Independence from the National Archives through their website [4]. The
author then wrote a computer program which would create the key using the first
letter from each word in the Declaration of Independence. The program then
replaced each number in the cipher with its corresponding letter in the array. The
results were as follows:

0: ahaile depos otedt nttte ointt caitd strsa boapt hrrml lestr
50: cabaa ottst tafep coiat ionor laalt gnptl nthea owtht ssram
100: wnhet hhfbh ntdth ntoof hcang mttaw fntbt tonat fgphi otatt
150: ttheo attoe swott tttdb gabea tiiti ntndb ththr tfttb ewnth
200: thotn ttide pogit eotta stedo otinh itdrt tanda olgte tfoos

250 bitlds tittt httla ghtta odbed indtw efiaef ornds cosaa
360 pogit bdnhil iiaht eeftt nttee nthes econd watmw dntin
350: centw entth ntwfs aonst octtot htine ttfnh aetre dcnos
400: elenp ocands hsaoa owtok welil cafol edato elgtt teiah trftl
450: alerm fsoti wtfgo btain iding tehaa tinep chang aetotw intgo

ntftk tatkto nttdil alaill tattt gttlt rhtgs andtt aalgs theab

50: cieit secrb tatpo eohdi nibhf ohthw ittdg ttchi itbeh eiict
500: tnith aftlt fined wstte tonta ndthi itste atres tonth ltdst
650: onett oltee bintk twuar htttbh hpioe rtamd eront ditcg tltkt
700: heopl atloc alltt tgtit imbde tttha £ftel ostea lttwl lafik

TH0: adstt indtn gin

This is very different from the plaintext advertised in The Beale Papers. After
checking the program several times for errors, this is the correct output of the
deciphering process if the mstructions are followed and the original Declaration of
Independence is used to decrypt the message.

Although the above message is unintelligible, several words from the English
language appear m the output. The following table gives five words ohserved in
the output along with their location in the putative plaintext above.

43 miles

334 second
485 change
208 deposit
464 obtain

Since it is highly unlikely that these words would appear in the output using an
meorrect key, this is a clue that the author was on the right track. The program was
maodified 1o replace these characters with capital letters in the output since the author
was somewhat confident that these parts of the message were deciphered correctly.
Additionally, whenever a character was changed, the program would also change
all other characters encrypted with the same key value. The new output of the
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deciphering process was as follows:

0: ahale Deposg obEAL Nitte oinkt OaitD strsa boapt hrrMI LEStr
50: ocaBaa obLSt tafep colat 1oNOr iasalt snptl ntBea owtht Ssram
100: wnhst hhibh ntDth ntCof hcalNC mibtaw fntBt tonat f£Gphl otatt
150: ETHa20 attceE Swott tttdt sabea t£1itT Nitndb thtHr tfttbh BwntH
200: thoktn £EEDE POSTIT sotba S8telO obtilh 1tDrt talNDa oigte tfoos
250: egtth btlids LiTtt httia Ghtta oDbED iINDiw efief orndS cosaa
300: ieroi Posit tDnhi ilaHt Eeftt Ntkbee NLhES ECOND wAtmw dnbtu
350 BT EENtw Entth Ntwfg aonSt ottot htINE thfnh astre DoNoS
400: cands hgaoa owtot wELLl cafob eDato EIGEE EEIah ttfEid
450: fg0tl wbfsSO BTAIN 1DENS behaa tInEp CHANG Ebobtw intgo
500: taktto NLtDi aLail tabbt gtbtlt rHtsS anDit aalgsS THEab
550: - sBoerb tatPc echdl nibhf ohthw Ittdg btbchi ittth Eiitf
6500 attlt £TNeD wegtt8 toNta ifh1 itgtE atres tonth 1ltdst
650: oltEe tintt twuar htttb rtamd EroNt Ditcg £1EET
700: atLOC ALIEE tgtbt imtdo tfekbl ogbea Litwl lafitc
750 - InDEN Gin

By reviewing the above output, the rmder should be able to observe some
additional words which are almost correct.”” It was hypothesized that there are
some minor error(s) in the cipher or key that prevents the remainder of the message
from being deciphered correctly.

The program was modified so that a user could interactively change these sec-
tions of the output to what 1s believed to be the correct plaintext. The author made
the following adjustments to the output:

5 DeposotEd deposited
354 tEENtwEntt teentwenty
707 LOCALRY

399 SEIENPoandS sevenpounds
0 ahaVe thave
548 aboVe

The middle coluwmm gives the original characters in the plamtext and the rightmost
column documents the author’s change to the output. Changes made to words at
the top of the table above also changed some characters in the words at the botiom
of the table since all characters using the same key value are changed simultancously
by the program. The resulis of these changes were as follows:

G0: THAVE DEPCOS ITEDL Nbtte OiNGLY QaitD strsa boapt hrrMI LESty
50: GaBUa obtSt tafEp coVAT TONOr Vaalt soptl nTBEa owhbit Ssramn
100: wnhat hhfbh ntbTh ntGof hecaNG mbblw fntBe boNabk fGphl ota¥t
150: £THEC atToh Swott ttedt Sabla tVitd NindR thtHr tfttbh Bwntl
200: thotn EELEDE POSIT ecttl StebDO otiNH itDrit talNDa QigTE tfoos
250: estth LtlDs £iThE hEY1T GHtta oDbED INDTW ETVEL OrNDS OoSla
300: VEroi POSLt EDNhV iTaHt EEftt NEEEE NEMES BCOND wabmw Dinttu
350: tIfHT BEENTW ENTYh Ntwfg aONSt otbotb hEINE bbfNh UebLrE DoNoS
400: EVENP QUNDS hsala owtob wE1Vi EDato BEIGEt YEIaH Tefti
450: aVErm £50t1 wtf80 BTAIN 1DtENS EINEp CHANG Etotw Vntgo
500: Neftt tatto NEEDV alUll tattk - rHEsS alNDtt aalgS THEAR
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OVEit ta¥YPe eohDI NIbhf ohthw Tttdg thtoehV i8e8TH EVIES
(00 tnith aftly £INED WasttS ToNEA NDEHI ViEstE atrES TONEh LEDST
650: ONEtL oltEe tvnbt tWuar hittbh hPicE reUmd BErONt Ditcg tlere?
720: Hecopil aTLOC ALITY tettt vmtdt ttTHa tftel ostea LTYW1 lafit
750: abDstt INDEN Gitn

At this point, the author observed two numbers in the above changes. He next
concentrated on finding other portions of the output that looked like they could also
be numbers. The next set of changes were as follows:

283 TWEIVE twelve
435 BIGUYEaHT cightyeight
419 twEIVi twelve
315 BEIGHT

and the new output was given by

[aw]

OiNtY
IONOr

T1HAVE
OaBUa
: wnhst
LTHEG
Thotn
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Since the author knew that the message output had to do with a treasure, he next
looked for words that related to this subject. The next set of changes were

303 oEPOSIt deposit
75 Vaal.T vault
297 SlaVEr silver
331 thE THE
448 tiaVEr sitver
446 tf OF
295 Oo OF
and the output was then modified as follows:
0: IHAVE DEPOS ITEDt NTHte oiNtY 0aitD stRsa boUpt hrRMI LESER
50: 0aBUa ottSt tafEp coVAT I0NCR VAULT snptE nTBEL owbHb SsRam
150: wnhst hhfbh ntDTH ntof hcalNG mttlIw LnSBt LoNGEt £GphI ota¥T
150: OTHEG atTolR SwolS thtdt 8abEG tVEET NendR £EhtHR tfHtbh EWnTH
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EStDE
btlLDs

W
QUNDS
LEOEE
TaTto
Shcrb
ufely
DitEe

aTLOC
INDEN

POSTIT
EiTEE
CLDNIhY
ENTYh
heGOL
wtfso
NEEDV

LLYPC eo

£INED
Ovntt
ALITY
Gkn

=Te sl vl
hEYET
EIGHT
Newts
owkoT
RTATN
allIE 1l
hDI
WstEs
EWuar
OsTtt

STenO
GHEEU
BEfLL
alNSE
WELVE
EDENS
taTHE
NIbhE
ToONEA
hTHtbL
VmtdT

FTENH
GDLED
NLTEE
oLbtot
oUfcb
Tahla
gEtEL
chihw
NDTHE
h

L*
tETHa

1tDRE
INDTW
NTHES
htINE
EDato
EINEDR
REGsS
lmtdg

RtUmd
tfeeT

talNha
BIVES

ECOND
HTit«CB‘[I
CHANG
aNDEt
otchy

ERONE
Fatea

0igTE
OrNns
WA LTIW

UetRb L
T ¥YEIGH

EtoSw
Lalgs
EtSTH
3 TONSh
DEScqg
TTYWT

219

tfoos
QFSTL
Dnttu
CHNoE
TOFST
vntgo
THEAB
EvitfE
LtDsT
E1EET
LILEEL

At this point, most easier recoveries had been made, and it was time to
start making some sducated guesses. The author concentrated on the portion of
the text beginning at position 289 which read, “TW ELVEf OrNDS OFSILVER
By exhausting all possible choices for the " and “r” in this segment of output
the most logical choice for these characters iorms the word “pounds.’™ After
another round of looking for numbers in the output, the author made the following

changes:

with output

0: THAVE
50: 0aBUa
100: wnhsat
150: OTHEGC
200: THotn
250: estOh
300: VERDE
350: EIGHT
400: EVENP
450: LVERRD
LUl NsPGH
5E50: OVEIS
0: Tnlkn
0: ONELE
Heopi
Dttt

DEPOHE
olbkst
hhtbh
atTol
ESEDE
btLls
POSIT
EENTW
OUND S
LSOLE
TaTte

5 SEcUb

UGELY
DitEe
aTLoC

INDER

289
319
350
268
87

ITEDE
taNEp
nkbDTH
SwoOs
POSIT
tiTek
LN
ENTYh
hsGOL

wthO
Nt &0V
ELYPcC
LINED
OvntE
ALTITY
Shn

fOrNDS
TEEf
tifHTEEN
EIGHT

BELOW

NTHE&
COVAT
ntoct
tEtdE
eQttT
hibvYREI
EIGHT
NEtwle
. owboT
BTATN
alLur]l
aochDI
WaTES
twWuar
OsTeE

QiNEY
IONCOR
hcalNG
SabREG
HTahl
GHTLU
EENLE
alONst
WELVE
EDENS
EaTHE
NIbhN
TONEA
hTHEDL
VmidT

pounds
teen
eighteen

Oalth
VAULT
mbblw
EVEET

FTENH

ollNch
TahUa
gbtEL
chthw
NDTHE
hPiGE
ttTHa

stRsa
snpth
LnsBt
NEndR
i1tDRE
INDTW
NTHES

- htINE

EDato
tINED
RHOsE
ITedg
VisSh
REUmMA
ENtED

bolUpt
nTBEL
LOoNGL
thTHR
taNDa
ELVEP
ECOND
TERENH
EIGHT
CHANG
aNitt
Gtchv
ALRES
ERONE
FPatesa

hURMT
OWTHE
NGphl
BfHEDL
0igTE
QUNDS
WA LW
UaLRhE
YEIGH
EEoSw
TLaigs
EESTH
TONSh
DEScg
LTYWI

LESERE
SaRam
ota¥?T
EWnTH
ENoos
OFSIL
Dnktu
DoNGS
TOFST
Vo
THEAR
EVitf
LT
tleeT
LLfEt

At this point, another educated guess was required. At position 263, the author
saw the phrase “EI GHTtU oDbED iNDTW ELVEP OUNDS OFSILVER.” Cer-
tainly a treasure of twelve pounds of silver would not be very exciting. Thus, the
most logical solution for the unknown characters is “HUNDRED AND.” The
author then looked for other places where the word “hundred” looked like a good

fit. The resulting changes were

as follows:
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273 tUcDbEDIND hundredand
25 oUNoREDato hundredand
310 t ED

389 HUetREDCND hundredand
381 tINETEMN nineteen
323 NtNE nine

555 SEcURELY securely
262 THIhtY thirty

29 HINDRttaND hundredand

with revised output

IHAVE DEPOS ITEDI NTHEe oUNTY 0aibBD gstRga boUpt hURMI LESLR
50: QaBUa otDSI NANEpD coVAT IONOR VAULT snpti nTREL OWITHE SsRam
100 wnhst hhGRh nNDTH ntOof 3 mbETIw LnSBE LoNGI NGphT NtayYT
150: OTHEo AEToE SwHOS tENtdE » TVENI NNndR ERTHR EEHER EWnTH
00: THobn ESEDE POSIT eONtI STeDd FTENH UNDRE DANDa QUQTE ENoos
250: NgtOh btLDg NiTHI RTYEI GI NDRED ANDTW LLVEP QUNDS OIFSIL
POSIT EDNhV EIGHT EE

360 | NETEE NTHES ECOND wAtmw DnbBEu
350 T BEENTW ENTYh NtwNs aONST ottDt hNINE TEENH UNDRE DANDSE
400 > QUNDS hsGOL owNDT WELVE HUNDR EDAND EIGHT YEIGH TOFSI
450 m LSCEE wEESCO BTAIN EDINS TehUa bINEp CHANG EToSw vVnlgo
500 c TATIo NENDV ALUEL taTHI gTEEN RHOsSS aNDDE LaAgsS THEAB
550 SECUR ELYPA eohDI NIRhW ohthW ITHdg ONchV EtSTH EVAEL
600 UGHLY fINED WsTHS ToNEA NDTHE VEsSE atRES TONSh LIDST

DAtEe OVntE DWuar hTHER hPA0OE RNUmd ERONE DESCg T1tE&T
HecpA aTLOC ALITY OsTHE vmedT tbeTHA TNEDI Psiea LTYWI LLEEH
: ADsNt INDIN Gin

Apgain, additional educated guesses were required. First, the author concentrated
on the portion of the message beginning at position 233: “TENH UNDRE DANDa
OUgTE EN.” If one considers all of the numbers in the range from thirteen to nine-
teen, only fourteen has “OU” in the second and third characters.

Next, at position 43 the author saw the word, “miles.” An adjective likely
precedes this word, and most likely it would describe the number of miles. The only
number that ends with “UR™ is the number four.

Ongce these changes are made, the word afier miles becomes “FROa.” This is
highly likely to be the word “from.”

Next, starting at position 380, the author saw that the message describes 1907
pounds of something. Since a component of silver is described shortly later in the
message, it s logical that the 1907 pounds is of gold considering that the author
saw the characters GOL shortly after the 1907,

Exhausting all characters for position 19, the author saw that “county” is the
most likely word. Similarly, exhausting the characters at position 218, the author
saw that “‘consist” is the most likely word here.

239 aOUgTEEN fourteen

39 thUR four
48 FRQOa from
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410 OsGOLowND ofgoldand

19 eQUNTY county

215 CONIIST consist

0: THAVE DEPOS JTEDT NTHEC QUNTY OFiED FtRsa boUpF OURMI LESFR
S0: OMBUF OLDSI NANEp coVAT IONCR VAULT snpFE nTBEL OWT

100: wnOst hhCRO nNDTH niOcf OcaNG mbTlw LnSBE LONCI NCpOL NtayT
150: OTHEo AtToE SwHOS tNtdE TVENT NNndRB ERTHR EFHtR EWnTH
200: THoFn tStDE POSTT CONST FTENH UNDRE DANDF QURTE ENoOs
250: Nstoh btLDg NiTHT RTYET GHTHU NDRED ANDTW RLVEP OUNDS OFSTL
300: VERDE POSIT EDNOV EIGHT EENNI NETEE NTHES ECOND wALmA DnDEU
350: EICHT EENTW ENTYO NLANS aONSI otiDt hNINE TEENH UNDRE DANDS
400: OUNDE OFGOL DANDT WELVE HUNDR I FIGHT YETIGH TOFST
450 n LSOtE wEfSO BTATN EDINS TeCUa SINEp CHANG EToSA VnTRO
500: - TATIO NENDV ALUEL taTHI RTEEN RHOsS aNDDt LaARS THEAR
5501 % SECUR ELYPA CohDI NIRON oOthW ITHAR ONcOV ELSTH EVALE
600: Tnitd UCHLY fINED WsTHS ToNEA NDTHE VEsSE atRES TONSO LIDST
650: ONEtN DAEEC OVntE DWuar OTHER hPAOE RNUmd ERONE DESCR T1teT
700: HCoph aTLOC ALITY OFTHt VmtdT ttTHA TNEDI FFICa LTYWI LLfEH
750: ADSNF INDIN Gin

At this point, the author encountered a complication. Clearly, the word which

beging at position 215 is “consisted.”

Yet, when the author attempted to make this

change in the computer program, other correct characters changed to incorrect
values. The reason for this is that all of these characters share the same key value.
Since it is mmpossible to reconcile this value consistently throughout the message,
the logical conclusion is that there is at least one error in the original cipher message.
The author decided to leave the word in position 215 to be “CONSISTCD” in order
to minimize the number of errors in the plaintext.

With this in place, the author then deduced the following educated guesses:

to continue the
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recovery of the message.

DEPGS
QEDSL

ESLDE
btlLDs
POSTT

I BENTW

QUNDS
L30tE
TATIO

ITEDI
NANEDR
nNDTH

E SwHOS

POSIT
WiTH
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TYO
OFGOL
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BTAIN
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STCDO
GHTHU
EENNT
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EDINS
EaTHIT

OFiED
VAULT
mETIw

PTENH
NDRED
NETEE
oLtDt
HUNDE
TeQUa
RTEEN

packed
difficulty
it
belonging

FtRsa
snpFE

:-11

R
Senrm

BOURBE
nTBREL

OURMI
OWTHE

LE
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OVEIS SECUR ELYPA CKEDI NIRON cOthW ITHAR ONcQOV EESTH EVALL

600: Tnitd UGHLY fINED WsTHS TONEA NDTHE VEsSE atRES TONSO LIDST
650: ONEtN DAEEC OVntE DWuar OTHER hPAcE RNUmd EREONE DESCR I1teT
700: HCopA aTLOC ALITY OFTHE VmtdT ttTHA TNEDI FFICU LTYWI LLEEH
750: ADsNF INDIN GIT

At position 513, the author saw the word THIRTEEN. He must determine the
answer to the question “Thirteen of what?” Starting at position 538, the author saw
the characters “DtLaARS.” This is almost certainly the word “dollars.” The char-
acters right before “dollars’ are “sand.” Since this is a message describing a treasure,
the logical conclusion is that the message somehow involves “thirteen thousand dol-
lars.” Keep in mind that $13,000 in 1822 would be equivalent to millions of dollars in
today’s currency.

In the following list of changes,

538 DtLaARS dollars
539 RHOsSAND thousand
49T R
181 NadBER number
731 Nt no
681 NWUmdER number
676 PAOER paper
34 AbOUp about
247 POUNst pounds

observe that there is a second probable error in the original cipher. It is not possible
to change character 530 to a T without also changing some other characters which
are almost certainly correct. The author decided to leave character 530 as an R.

THAVE DEPOS ITEDI NTHEC QUNTY OF1ED FORDA BOUTF OURMI LESFR
OMBUF OEDSI NANEp coVAT I0NOR VAULT snpFE nTBEL OWTHE SURFm
wnOst hEGRO UNDTH nFOof OcaNG mtTIw LnSBE tONGI NGpOI NELYT
OTHEP AtToE SwHOS ENtME SAREG IVENI NNUME ERTHE EEHER EWnTH
THoFn ESEDE POSIT CONSI STCDO FTENH UNDRE DANDF QURTE ENPOU
NDSOh btLDs NiTHI RTYEI GHTHU NDRED ANDTW ELVEP OUNDS OFSIL
VERDE POSIT EDNOV BIGHT EENNI NETEE NTHES ECOND wALMA DnDEu
BEIGHT EENTW ENTYO NtAND aONSI ottDO hNINE TEENH UNDRE DANDS
EVENF QUNDE OFGOL DANDT WELVE HUNDR EDAND EIGHT YEIGH TOFZSI
LVERm LSOLE wEL£3C BTAIN EDINS TeOUa SINEpR CHANG ETOSA vnTRo
NSFOt TATIO NENDV ALUEL taTHI RTEEN RHOUS ANDDO LLARS THEAR
OWVEIS 5 ELYPA CKEDRT NTRON POthW ITHAR ONoGV BEEETH BVAERT
TrnitO UGHLY £INED WsTHS TONEA NDTHE VEsSE LERES TONSC LIDST
ONEEN DALEC OVnkE DwWuar OTHER hPAFE ENUMB ERONE DESCR IL1tST
HCopA aTLOC ALITY OFTHE vmtdT tOTHA TNODI FFICU LTYWI LLEEH
ADSNE INDIN GIT
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At this point, enough of the output message was recovered that the remaining
characters could be deduced by the context of the known words. The reader is
encouraged to try to recover the remainder of the message using the computer
program given in the Appendix of this document and his or her own reasoning skills.
The author’s recovery process is documented in the table below.
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The author had some difficulty with the final recovery. In particular, he became
fixated on the belief that position 472 represented one word which started with
the characters “inst.” In reality, it was two words: “in™ and “st” (an abbreviation

for Saint).

The end result of the cryptanalysis was
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600: TISEO UGHLY LINED WITHS TONEA NDTHE VESSE LERES TONSO LIDST
650: ONEAN DAREC OVERE DWITH OTHER SPAPE RNUMR ERONE DESCR IRBEST
700: HCEXA CTLOC ALITY OFTHE VARLT SOTHA THODI FFICU LTYWI LLBEH
750: ADINF INDIN GIT

Note that it is impossible to change additional characters in this output without
introducing other errors in the message.

Comparing the final message to the output given in Ward’s publication, the
author saw that it is possible to eventually recover the intended message using the
original Declaration of Independence as the key for a book cipher. However, con-
siderably more effort was required than The Bewle Papers suggest.

3. Analysis of the Key Document

At this point, the author must compare the key used to generate the final output to
the original Declaration of Independence. The program was modified to output the
key values for both the original document as well as the array used for the final mess-
age. Comparing the two sets of keys, some interesting differences can be observed.

The first difference in the two keys occurs at position 79. Here, the original Dec-
laration of Independence uses the word “self-evident” while the solution to the
above cipher suggests that at this position, the text should read “sell evident”
instead. This omission of the hyphen significantly corrupts the plaintext since all
cipher components with value greater than 79 are decrypted incorrectly.

Once the hyphen has been removed from the Declaration of Independence, the
second major difference occurs somewhere between words 154 and 158 of the Dec-
laration of Independence. Comparing Ward’s pamphlet with a history book owned
by the author, the author saw that the word “a” was added prior to the phrase “new
government” in Ward’s pamphlet. The version of the Declaration of Independence
found in the history book reads: “it is the Right of the People to alter or to abolish
it, and to institute new Government.”” Suspecting that perhaps this was a typo-
graphical error in the history book, the author then carefully examined the original
Declaration of Independence. A scanned copy of the actual Declaration of Indepen-
dence is also available through the National Archives website for inspection [4]. The
wording without the extra word “a” is the correct language used in the actual Dec-
laration of Independence.

By studying The Beale Papers at this point, the author saw that The Beale Papers
used a different version of the Declaration of Independence than the original version.
The author decided to investigate why Beale would not have used the actual version
of the Declaration of Independence.

In the days before computers, people did not have easy access to documents like
people do today. In the case of the Declaration of Independence, people had 1o rely
upon reprintings of this document through other sources. Many of these reprintings
introduced minor changes to the document as the editors attempted to “improve”
the work of our Founding Fathers. Stephen Matyas, Jr. compiled a “checklist’ [§]
of all of the known reprintings of the Declaration of Independence prior to 1825.
This would likely include all of the versions of the document available to the author
of the Beale ciphers.

Matvas described a number of common themes in the altered versions of the
Declaration of Independence. Many differed from the version found in the National
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Archives by adding or deleting hyphens or adding or subiracting words, such as the
addition of the word “a” prior to “new Government.” One particular item of dis-
cussion 1s whether the rights given to men by their Creator are “inalienable™ or
“unalienable.” In Thomas Jefferson’s draft of the Declaration of Independence, he
used the word “inalienable.” However, when John Adams wrote the final version
of the Declaration of Independence, the wording was changed to ““unalienable”.
Although both words mean essentially the same thing, the actual Declaration of
Independence uses the word “unalienable™ whereas the version of the Declaration
of Independence used by Ward and the author of the Beale ciphers uses the word
“inalienable.”

1f one assumes that both the author of the Beale ciphers and Ward happened
to select a version of the Declaration of Independence that omitted the hyphen
in “self-evident,” added “a” prior to “new Government,” and did not include
any of the other deviations described in Matvas’s paper,! then the cipher is
decoded into
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It is much easier to resclve the errors in this message than to go through the pro-
cess with the original Declaration of Independence. But what are the chances that
given so many versions of the Declaration of Independence that both the author
of the ciphers and the author of The Beale Papers happened to select the same
version?

Inspection of The Beale Papers shows that a version of the Declaration of
Independence with “self-evident” was used, vet the author counted this as two
words to generate the key. Perhaps the author of the Beale ciphers used a version
with “self evident,” but how did the anthor of The Beale Papers know to inter-
pret the “self-evident” in his version of the Declaration of Independence as two
words?

More troubling, however, is what happens around position 480. In order to pro-
duce the correct plaintext for Beale Cipher Number Two, one must delete 10 words
from the Declaration of Independence. Upon examination of page 18 of the Beale

Mrard used inalienable vs. unalienable, but it is unclear which version was used by the
original author since the character Involved is not lncluded in the Beale cipher.
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ciphers,” one sees that the author of The Beale Papers makes the mistake of using the
number 480 two times when counting the words in the Declaration of Independence.
In order for Ward’s version to correctly decode Beale Cipher Number Two, then the
author of the Beale ciphers would have also had to make the same mistake in the
same location. Furthermore, there are two additional miscountings of words of
the Declaration of Independence: once around position 630 and again around 670.
By studying the original version of The Beale Papers, one can see that there are
11 words between numbers 630 and 640 and again 11 words between 670 and 680.
How could both Ward and Beale have made the same mistake?

4. A Possible Hoax

1t seems reasonable that if there were such problems in using the Declaration of
Independence to decipher Beale Cipher Number Two, then Ward should have made
some mention of these problems in his presentation of the solution to the cipher. Yet
no mention is made of any problems deciphering in the Beale ciphers. Given this evi-
dence and the unlikeliness of the authors of the ciphers and The Beale Papers both
choosing the same version of the Declaration of Independence, the author of this
article concludes that the logical explanation is that the author of The Beale Papers
is also the author of the ciphers and that the publication is a hoax.

There is further evidence to support the argument that the Beale ciphers are a
hoax. James Gillogly [5] applied the Declaration of Independence to Beale Cipher
Number One. This was not the correct key as one observes a random sequence of let-
ters when this key is applied to the cipher. However, around position 187, one sees the
sequence of characters “ABFDEFGHITKLMMNOHPP.”* The probability of seeing
a pattern of letters like this in a supposedly random set of letters of the alphabet is
extremely small. A popular argument against Beale Cipher Number Three is that
the number of characters in the cipher is too small to contain the names and addresses
of 30 people. These arguments are described in nurmerous references, mcluding [3].

5. Further Exploration

The interested reader can attempt to verify the results presented in Section 2 using
the computer program mentioned throughout this article. The online version of
the article also contains the appendix with the source code for the program written
in the C programming language.

Although the author of this article has concluded that the Beale ciphers are very
likely a hoax, there are others whe still argue that the Beale ciphers are real. The
counterargument to the above criticism of Beale Cipher Number One is that it
was encrypted using the Declaration of Independence using some sort of double
encryption scheme. Another person claimed to have discovered a completely differ-
ent solution to Beale Cipher Number one, and his solution can be found on the

Scanned copies of the original version of The Beale Papers can be found by searching the
Internet. It is important te locate the original version of The Beale Papers as other reprintings
{(c.g., Gold i the Blue Ridge) have attempted to correct mistakes found i the Beale ciphers.

“One does not see the letter Q in the pattern. Also, there is no word in the Declaration of
Todependence which begins with the letter Q.
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Internet [2]. The author of the current article has thus far been unsuccessful at repli-
cating this solution.

There are numerous additional theories about the Beale cipher proposed over
the years. One is that the ciphers were an elaborate hoax proposed by Edgar Allan
Poe as a joke. Another is that the treasure is really a stash of Confederate gold, hid-
den after the Civil War. These and many additional claims can be discovered by
reading books on the Beale cipher, such as [3].

If one does decide to believe in the existence of the Beale Treasure, he or she
would be wise to heed the advice given in The Beale Papers: “Devote only such time
as can be spared from your legitimate business to the task [of solving the Beale
ciphers], and if you can spare no time, then let the matter alone ... By following this
policy, your interests will not suffer, your family will be cared for, and your thoughts
will not be absorbed to the exclusion of other important affairs.”

6. Appendix

// Program to interactively solve
// Beale Cipher Number Two (or any other book cipher)
// Author: Todd Mateer

// Include files

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>

// Input / output files

#define LOGFILE "logda.txt"
#define CIPHERFILE "beale2.txt"
#define KEYFILE "DOI_2.txt"
#define KEY_OUTPUT "key29a.txt"

#define PLAINTEXT_OUTPUT ‘"soll5.txt"

int main(int argc, char *xargv)
{
char word[100];
int number;
int i = 1;
int j = 1;
char origkey[1500];
char newkey[1500];
int cipher[1000];
int cipherlength = 0;
int keylength = 0;
char command;
char letters[1000];
int logind[5000];
int logkin[5000];
char logold[5000];
char lognew[5000];
char dum[12] [80];
int logindex;
int change[1500] = {0};
int wvalidcommand;
int changes;
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// Open input files
FILE *cfile = fopen (CIPHERFILE, "r");
FILE *doi = fopen (KEYFILE, "r");
if ( tdoi || !cfile )
{
printf ("Could not open input files \n");
return(1);

}

// Read in Declaration of Independence
i=1;
while (!feof (doi) )
{
fscanf (doi, "¥%s ", word);
newkey [i] = (char) tolower(word[0]);
origkey [i++] (char) tolower(word[0]);

}
keylength = i;

// Read in the cipher

i=0;
while ( !feof (cfile) )
{
fscanf (cfile, "%s ", word);

number = atoi(word);
cipher[i++] = number;
¥
cipherlength = i;

// If the log file is nonempty, then
// use its contents to restore the user’s
// previous progress in the cipher solution
logindex = 0;
FILE xlogfile = fopen (LOGFILE, "r");
if (logfile)
{
while (!feof(logfile))
{
fscanf (logfile, "Y%s %s %s %s %s %s %s %s %s %s %s ¥%s \n",
dum[0], dum[1], dum[2], dum[3], dum[4], dum[5],
dum[6], dum[7], dum[8], dum[9], dum[10], dum[11]);

// Index of change
logind[logindex] = atoi(dum[4]);

// Cipher value at that position
logkin[logindex] = atoi(dum[8]);
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// 01d key value at that position
logold[logindex] = dum[9] [0];

// New key value at that position
lognew[logindex] = dum[11][0];

newkey[logkin[logindex]] = lognew[logindex];
logindex++;

}

// Start the interactive mode
validcommand = 1;

do

{

if (validcommand)

{

changes = 0;

// Display current cipher to screen

printf ("%3d: ", 0);
for (i = 0; i < cipherlength; i++)
{

printf ("%c", newkey[cipher[il]);
if (i % 5 == 4)

printf (" ");
if (i % 50 == 49)
{
printf ("\n");
printf (" )3
for (j = 0; j < 50; j++)
{
if (change[cipher[i-49+j]] !'= 0)
{
printf ("%c", changel[cipher[i-49+j1]1);
changes++;
}
else
printf (" ");
if (j % 5 ==4)
printf (" ");
if (j % 10 == 9)
printf (" wys
}
T

if (i % 50 == 49)
printf ("%3d: ", i+1);
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else if (i % 10 == 9)
printf ("%2d ", (i % 100) + 1);
}

printf ("\n");
printf (" "y

for (j = cipherlength - (cipherlength % 50); j < cipherlength; j++)

{
if (change[cipher[jl] != 0)
{
printf ("%c", changel[cipher[jl1]);
changes++;
}
else
printf (" ");
if (j % 5 ==4)
printf (" ");
if (j % 10 == 9)
printf (" ");
}
for (i = 0; i < 1500; i++)
{
change[i] = 0;
}

printf ("\nChanges: %d \n", changes);

printf ("\n\n");

printf ("Enter command (C Change, U Undo, Q quit) : ");
}

// Get next command from user
fflush (stdout);

scanf ("%c", &command);

command = (char) toupper(command);
validcommand = 0;

// Process the command
if (command == ’C’)
{
// Change the output
validcommand = 1;
printf ("Enter starting position: ");
scanf ("%d", &i);
printf ("Enter letter string: ");
scanf ("%s", letters);
for (j = 0; j < (int) strlen(letters); j++)
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logind[logindex] = i + j;

logkin[logindex] cipher[i+j];

logold[logindex] = newkey[cipher[i+j]];

change [cipher[i+j]] = newkey[cipher[i+j]];

newkey [cipher[i+j]] = (char) toupper(letters[j]l);
lognew[logindex] = newkey[cipher[i+j]];

logindex++;
}
}
if (command == ’U’ && logindex > 0)
{
// Undo the previous change
validcommand = 1;
logindex--;
change[logkin[logindex]] = lognew[logindex];
newkey[logkin[logindex]] = logold[logindex] ;
}
printf ("\n");
}
while (command != ’Q’);

// Create a file showing differences between
// the original key and the key at the end of
// the current session

FILE *ofilel = fopen (KEY_OUTPUT, "w");

for (i = 1; i < keylength; i++)

{
if (toupper(newkey[i]) == newkey[il])
{
fprintf (ofilel, "%d : %2c %2c ", i, origkey[i], newkeyl[il);
if (toupper(origkey[i]) != toupper(newkey[il))
fprintf (ofilel, "skkskiokkx M) ;
fprintf (ofilel, "\n");
3}
}

fclose (ofilel);

// Create an output file containing the
// plaintext at the end of the current session
FILE *ofile2 = fopen (PLAINTEXT_OUTPUT, "w");

fprintf (ofile2, "%3d: ", 0);
for (i = 0; i < cipherlength; i++)
{
fprintf (ofile2, "%c", newkey[cipher[i]]);
if (i %45 ==4)
fprintf (ofile2, " ");

if (1 % 50 == 49)
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fprintf (ofile2, "\n");
if (i % 50 == 49)
fprintf (ofile2, "%3d: ", i+1);
}
fprintf (ofile2, "\n\n");
fclose (ofile2);

// Create a log file with the results of

// the current session.

FILE *logfile2 = fopen (LOGFILE, "w");

for (i = 0; i < logindex; i++)

{
fprintf (logfile2, "%#3d : ", i);
fprintf (logfile2, " Position = %3d ", logind[il);
fprintf (logfile2, " Key index = %3d ", logkin[il);
fprintf (logfile2, " %c -> %c \n", logold[i], lognew[il);

}

fclose (logfile2);

return 0;

}
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