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C l P H E E .

CIPHER, or СГРНЕН, in arithmetic, one of the numeral
characters called figures, and formed thus, 0. The word ci-
pher is probably derived from the Hebrew IBD, saphar, to num-
ber. By the Italians it is written zifra, by the French, chiffre,
and by the Low Latins ciphra. It is, therefore, more properly
spelled cipher than cypher.

The arithmetical cipher by itself implies a privation of value,
or nothing; but when disposed with other figures situated on
its left, in common arithmetic, it seems to augment each of their
values by tens; and in decimal arithmetic it lessens the value
of each figure to the right thereof in the same proportion. See
the article ARITHMETIC, " Kees' Cyclopœdia."

A cipher also denotes a kind of enigmatical character, com-
posed of several letters interwoven together fancifully ; which
represent the initial letters of persons' names, and are fre-
quently used on seals, coaches, and articles of plate, or other
movables.

Formerly, when merchants and tradesmen were not allowed
to use armorial bearings, they had ciphers thus artfully com-
posed in their stead, which mostly consisted of the first letters
of their names, curiously intertwined about á cross, etc., of
•which many instances remain on ancient tombs; but the



4 C I P H E R .

custom still obtains among persons of various ranks in life, us
tm ornamental device, especially on seals or carriages. This
practice lias, indeed, been increased oC late, to avoid the annual
t.'ix of two guineas imposed in Great Britain on those who
paint their family arms upon carriages. See HERAT/DRY,
" Recs' Cyclopredia."

CIPHER in diplomatic affairs, signifies an occult manner of
writing, legible to those only who possess the key or secret, and
hence the term deciphering, which signifies to explain what is
written in cipher. We helieve this art was so called from the
early custom of using arithmetical characters or figures for the
purpose of secret correspondence ; a practice still common in
the courts of princes, and for the skilful management of which
a decipherer is attached to the office of the Secretary of State
for Foreign Affairs.

This art has been so much cultivated by the modéras, as to
have acquired the importance of a distinct science, and is
called cryptolotjy, cri/pinymp/iy, polygraph//, slcganoyrapl.y, $c.

In the present article we shall touch upon all the parts of
this science, by whatever names they have been distinguished,
although it must be allowed thai the term cipher is only
applicable to private writing. When we consider the noble
and pre-eminent advantages of alphabetical writing, an art
which so peculiarly distinguishes civilized society from uncul-
tivated barbarians, and the very gradual progress it is likely
to have made toward a state of perfection, we cannot rea-
sonably suppose the practice of writing in cipher was com-
mon in the remotest ages of antiquity. To communicate our
thoughts at a distance by means of arbitrary and visible
marks was, in its rudest form, a vast effort of the human mind;
and we mupt imagine that many centuries would elapse before
writing was so perfect and universal as to render it necessary
to adopt any more abstruse modes of concealment. Sec
LETTERS, CHARACTER, and WRITING, "liées' Cyclopcedia."
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A general sentiment has, indeed, prevailed among the liter-

ati, that the Egyptians invented hieroglyphics in order to hide

and secrete their wisdom from the vulgar; a mistake, which

the very learned Bishop Warburton (" Divine Legation," b. iv,

§ 4), has sufficiently confuted. Nay, we might with as good

reason fancy the ancient picture-writing of the Mexicans, or
the more refined hieroglyphical characters of the Chinese, to

have been contrived for the purposes of secrecy, and not for
the diffusion of knowledge, bee the article Ишюоьтгшса,

" ßces' Cyclopaedia."
Letters were undoubtedly a much later invention than em-

blematical or symbolical writing ; and, in their infancy, they
must have been so puzzling as to appear endowed with an

almost miraculous faculty. But when this exquisite contri-
vance had become familiar to the vulgar eye, and would no
longer serve to conceal the mysteries of statesmen or the
intrigues of designing subjects, the use of ciphers began to be
foreseen. The want of them was at first supplied by artifices
of different kinds, but chiefly newly-constructed alphabets,
which, being intended only fur the use of princes, ambassadors,
generals, and other public personages, were not disclosed to the
world at large. Even so late as the time of Lord Chancellor
Bacon, and in this free country, it was considered as an aggra-
vation of Earl Somerset's crime to employ secret writing.
"They made play,'' says Lord Bacon, "of all the world besides
<l themselves; so as they had ciphers and jargons for the king,
" queen, and all the great men, things seldom used but either
"by princes, and their ambassadors and ministers, or by such
"as work and practise against, or at least upon, princes."—
Bacon's Remains: Chanje ajaiiist tfie Eai-l of Somerset.

It is, too, much to be lamented, that, on some occasions, dis-
affected, treacherous, and ill-designing men have greatly abusi d
this curious department of science, by applying it to the basest
and most mischievous purposes' ; but, we ask, is this a reason
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against using or divulging it 1 Is it a sufficient plea for sup-
pressing all we know on the subject, and endeavoring to stifle
our knowledge lest it should chance to be perverted 1 Would
not a similar argument hold good for preventing the use of
the press itself, and even for destroying books altogether?
What useful thing has not been abused? And if this art
should be turned to any purpose subversive of society, we have
laws and magistrates to punish the offenders. It has been
well observed by Bishop Wilkins (in his " Mercury, or the
Secret and Swift Messenger"), that "nothing hath occasioned
" more troubles and contention than the art of writing, which
" is the reason why the inventor of it is fabled to have sown
" serpents' teeth ; and yet it was but a barbarous act of Sha-
" mus, the Egyptian king, therefore, to forbid the learning of
" letters. We may as well cut out our tongues because that
" member is a world of wiciedness ! If all those useful inven-
" tions that are liable to abuse, should on thai account be
" concealed, there is not any art or science which might law-
" fully be professed."

The authors who have written either formally or inciden-
tally oh the subject of secret writing are by no means few in
number; but they are not often consulted, nor always very
easy to be met with ; and it is surprising to find how seldom
they are quoted by writers on bibliography and general litera-
ture. In the last edition of the Encyclopedia Britannica, and
in the article Chiffres of the large French Encyclopédie (Dé-
partement Diplomatique, tome i., part ii., p. 538), mention is
made of only three or four (and these not the principal)
authors ; so that we conceive that it may be interesting to
point out those who have most distinguished themselves in this
science at different periods and in various nations. We shall,
however, attempt to compress our historical remarks into as
narrow a compass as possible.

The art of corresponding by visible signs may be supposed
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to have existed before the introduction of writing, and might
hnve been practised by gestures or motions of the body ; since
infants are able to express themselves in this way before they
have acquired the faculty of speaking; but whether or not the
practice of holding secret information by signs of this nature,
was earned to any great extent by the ancients, we are unable
to say. Ovid takes notice of the art of discoursing thus in the
lines following :

"Verba superciliie sine você loquentia dicam,
Verba leges digitis, verbaque vultus habet."

And again :
"Sicpe taceus vocem, verbaque vultus habet."

Schottus, in his "Steganographia," exhibits an arthrological
alphabet in Latin and German ; also Mr. Falconer, in his
" Ciyptomenysis Patefacta," and Bishop Wilkins, in his "Mer-
cury," chap, xiv., have given us a similar one in English.

As to the art of discoursing with the fingers, named dac-
tylogy and cheirology, it has often been commended for its anti-
quity ; since the ancients used to express any number under
one hundred by the fingers of the left hand, and above one
hundred and under one thousand, by those of the right hand.
Moreover, Pierius has practically described their methods of
reckoning from one to nine thousand ; and hence Juvenal
says :

"Rex Pylius, magno si qnicquam crecu's Homero,
Exemplum vitas fuit U cornice secuudte,
Ftelix uimirum, qui tôt per sœcula vitam
Distulet, atquo BUOS jam dextra computat annos."

To employ this manœuvre for the purposes of secrecy, Schot-
tus has afforded us another alphabet; and so likewise has the
celebrated George Dalgarno, in his " Didascalocophus," p. 74,
who distinguished himself in the reign of Charles II, by an
endeavor to introduce an universal character and philosophical
language.
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Among the signs for nightly information at a distance, those
by fire are extremely common, and have been used by the Chi-
nese, Persians, and other nations, in the remotest times. This
species of communication is affirmed by Diodorus Siculus to
have been practised by Medea in her conspiracy with Jason,
\vhich carries us back three thousand and seventy years ; und
although there must be some uncertainty on this question,
Pliny, in his " History,'.' liber vii., cap Ivi., says it originated
with Sinon. "Specularem significationem Trojano bello Sinon
invenit." This was the signal upon which Sinon agreed to
unlock the wooden horse, in the siege of Troy, about 1184

years before Christ :

" * * * Flamnms cum regia puppis
Extulerat * * * * . »

VinjU, sEn., üb. ü., 256.

And after the taking of Troy, ^îschylus relates, that Aga-
memnon immediately apprised his queen, Clytemnestra, of that
event by a similar method, which, wo suppose, must have been
done either by men placed at certain distances with lighted
torches, which they held up in succession, or by a considerable
number of fires on the tops of hills, denoting the simple fact
previously agreed between the parties. See Onosander's "Stra-
tegicus," cap. xxv, where this practice is described.

The fire-signals of the Greeks and Iloiaans are also fligbtly

mentioned by Quintus Curtius, Livy, Cnjsar, Herodotus, Homer,
and Thucydides ; likewise by Vegetius and Frontinus ; but still
more in detail by Polybius, and JEncas Tacitus, the latter of
whom was contemporary with Aristotle, and has left a valu-
able fragment on the duties of a general (translated into Latin
by Casaubon), wherein are many curious remarks on the sub-
ject of secret correspondence. The Greek signals were much
improved by Polybius, who, in his history, (liber x , cap xlv.,
p. 296, tome iii., Leipsic, 1790, edited by John Schweiglueu-
ser), attributes the invention to Cleomenes and Democlitus, or
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(more correctly) to Cleoxenes and Democlitus, in words thus

rendered : " Postrema ratio, cujus auctores sunt Cleoxenes
" et Demoelitus, sed quam nos corrcximus, certa definitaque
" est, adeo ut quidquid exortum fuerit negotii, id possis certo
" facere notum." Prior to that period, the information com-
municated by torches, flags, smoke, or otherwise, was very
limited, and it was requisite to settle beforehand, what each
signal should mean ; whereas Polybius showed how to corre-
spond alphabetically, and to give or receive any species of intel-
ligence without this previous concert. The plans of JEneas
Tacitus had never arrived at such perfection, and were there-
fore of comparatively small use ; though, without doubt, he at
least equalled any of his predecessors in the facility of his tele-
graphic communications. Vide "Polybius," liber x., sub.
finem.

Polybius has detailed the peculiar invention of Д5пеаз, which
consisted of a narrow earthen vessel filled with water, and hav-
ing a tube or aperture to let off the fluid ; a piece of stick is
then to be thrust through a cork, so as to float above the sur-
face when it is put in the water ; and the upper part of this
slick is to be marked by subdivisions of three inches each, upon
which are to be written such common events as happen in war.
Where the water is drawn off from any of these vessels, which
must agree exactly in size, &c., it is evident the sticks will sink
lower as the vessel becomes empty ; so that on observing the
space through which the sticks descend, the correspondents may
(by the help of a similar apparatus) tell which of the expected
events has occurred. But Polybius, finding this contrivance
adapted only for those few occurrences which had been pre-

viously written on the sticks, describes his own method, which
was far superior.

We are told, however, that Д^пеаз Tacitus collected together
about twenty different modes of writing, which could only be
uiid:rstood by persons who were in the secret; part whereof

1*
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were Ыз own, and part of them invented by others ; so that
this author seems to have been well versed in the art of secret
correspondence, аз it then existed among the ancients.

We shall hereafter have occasion to notice some of the secret
modes of writing recorded by .«Eneas; but it will first be proper
to explain and illustrate the telegraphic invention of Polybius
himself, which is as follows :

Divide the letters of the Greek alphabet into five parts, each
of which will consist of five letters, except the last division,
which will have only four. Let these be fixed on a board in
five columns. The man who is to give the signals is then to
begin by holding up two torches, which he is to keep aloft till
the other party has shown two. This is only to show that
both sides are ready. These first torches are then withdrawn.
Both parties are provided with boards on which the letters are
disposed as formerly described. The person then wtio gives
the signal is to hold up torches on the left to point out to the
other party from what column he shall take the letters as they
are pointed out to him. If it is to be from the first column,
lie holds up one torch ; if from the second, two, and so on for
the others. He is next to hold up torches on the right to
denote the particular letter of the column that is to be taken.
All this must have been agreed on beforehand. The man who
gives the signals must have a dioptrical instrument (oionrpov),
consisting of two tables, and so placed as that, by looking
through one of them, he can see only the right side, and through
the other only the left, of him who is to answer. The board
must be set up near this instrument ; and the station on the
right and left must be surrounded with a wall (ттаратгкфра^Оас)
two feet broad, and about the height of a man, that the torches
raised above it may give a clear and strong light, and that
when taken down they may be completely concealed. Let us
now suppose that this information is to be communicated : A
mwnber of auxiliaries, about a hundred, haue gone over w the
enemy. In the first place, words must be chosen that will
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convey the information in the fewest letters possible, as": A
hundred Cretans liave deserted—Kpijreç екатог аф' rjpwv

r/VTo/.iOÜriaav. Having written down this sentence, it is con-
veyed in this manner. The first letter is а к, which is in the

second column ; two torches are therefore to be raised on the
left hand to inform the person who receives the signals to

look into that particular column. Then five torches are to
be held up on the right to mark the letter к, which is the last
in the column. Then four torches are to be held up on the

left to point out the p (r), which is in the fourth column, and
two on the right to show that it is the second letter of that
column. The other letters are pointed out in the same manner.

Such were the <l>pU£Tot or HvpOEia recommended by Polybius.
As this contrivance deserves particular attention, and throws

great light on a common mode of writing by cipher, we shall
hero attempt to give a further elucidation of it, by another
example ^pd a diagram.

Dispose the letters into five rows or columns ; place a figure
over each of them, and another by the side of the five lines ;
but instead of Q let К be its substitute. Thus :

1 2 3 4 5

a

b

с

d

e

f

g

h

i

j

k

1

m

n

o

P

r

s

t

u

v

w

x

У

z
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Provide ten torches, and let so many be held up toward the
right hand as may denote the row in which the letter required
is to be found ; likewise so many on the left hand as shall
point out the place of the same letter, reckoning from above.
Proceed in this operation till you have completed the word or
sentence to be communicated, as in the underwritten example ;
where the first figure in each pair shows the row, and the
second denotes the order of the letter, which being duly per-
formed, the spectator will receive the following information :

52. 15. 41. 15. 42. 24. 43. 23. 12. 54. 21. 11. 33. 24.
w e p e r i s h b y f a m i

34. 15. 11. 34. 14. 14. 24. 43. 15. 11. 43. 15.
n e a n d d ' i s c a s e -

An intelligent reader will perceive that five lights might do
for the purpose of representing these five differences, as well as
the ten ; nay, better, only taking care to pause sufficiently after
every separate elevation of the torches, whether to the right or
the left hand. It is worthy of remark that this very principle
of distant communication has been recently adopted in the con-
struction of a day-telegraph at the Admiralty ! Although in
the latter there are six; signs for the purpose of representing
figures as well as letters. (See the articles SIGNALS and
TICLEGRA.ru, " liées' Cyclopaedia. ") But we have advanced
enough to show that the ancients, two thousand years ago,
knew how to maintain secret correspondence by signals. We
shall next prove that they were also acquainted with several
means of writing by cipher ; although it must be confessed, that
the moderns have greatly improved upon their inventions of
this kind.

Le Sieur Guillet de la Guilleiiere, in his "Ancient and
Modern Lacedtumon," endeavors to show that the Spartans
were the inventors of writing in cipher; and that their scyta.'m
were the first rudiments of this art. We suppose he has taken
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his account of the сгк-итоАту from Plutarch ; but as several modes
of secret writing mentioned by ./Eneas Tacitus are entirely dif-
ferent fçom this, it by no means follows that those of Tlineas
were suggested by the former; nay, we are disposed to think,
with Scaliger, that a little attention might have developed this
cipher with ease.

The nature and use of the scylaht:, according to Plutarch, in
his " Life of Lysander," was this: When the Grecian magistrates
sent out an admiral or a general, they prepared two cylindrical
pieces of wood with so much exactness that they were per-
fectly equal both in length and thickness. One of these they
kept themselves, and the other was given to the military officer
then employed. When they had any secret and important
orders to communicate to him, they took a long narrow slip of
parchment, and rolled it round their own staff', in a spiral form,
one fold close to another, and then wrote their communication
upon the edges of the parchment. This done, they took off
the scroll and sent it to the commander; who, on receiving it,
applied it to his statf, so that the broken and imperfect char-
acters now became legible. The parchment, as well as the
staff, was called ouvrait]. As this contrivance was had
recourse to by the Athenians and Lacediomonians, in the time
of Alcibiades, Pharnabazus, and .Lysander, we are certain it
was invented at least four centuries earlier than the birth of
•Christ.

Although this confused sort of writing, as it would appear
upon the unrolled slip of parchment, is not a sufficient security
against detection in the present sharp-sighted age, there are'
other means of secret writing which even Scaliger's eyes (as
Bishop Wilkins observes in his " Mercury"), could not discover;
"and therefore it was too inconsiderate and magisterial a sen-
"tence of him, thence to conclude all tin's k'ind of learning to
"be vain and useless. It is certain," adds the bishop, "that
"gome occasions may require the exactest privacy, and it is as
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" certain that there may be some ways of secrecy which it were
"mildness for a man to think lie could unfold;" in which

^pinion he is supported by Vegetius, Baptista Porta, and Lord
Bacon, as well as by several more recent judges; so that Scali-
ger showed gi.-^tcr self-confidence than skill in pretending he
could decipher any writing that might be invented. The
author of the present article (who has only taken up this sub-
ject as an amusement) challenges all the Scaligers in Europe
to explain various kinds of cipher he has recently contrived,
and which elude every rule laid down by his predecessors.

The learned Mr. Falconer, [and some earlier writers on
cryptography, have attributed the invention of the Lacedamw-
nian sci/talœ to Archimedes, the mathematician ; but we have
already afforded the reader evidence of its use in the days of
Alcibiades, Pharnabasus, and Lysander, who lived nearly two
centuries prior to the time of Archimedes ; and Plutarch docs
not speak of this invention as new, or as being used by the
Greeks alone, at that early period. See Plutarch in his Lives
of Alcibiades and Lysander.

We next descend to the age of Aristotle, about 350 years
before Christ, when the art of secret writing seemed to have
assumed a more regular and systematic form ; but the authors
of that age and those following, whose works have descended
to posterity, are so few and imperfect as to throw only a fain t
light on the object of our inquiry. We are ignorant of what
was done by Julius Africanus, Laertius, and Philo-Meclmnicus,
three ancient Grecians, who treated on this subject. JEitcaa
Tacitus and Poly hi us are our principal guides; the former of
whom was contemporary with Aristotle. (Vide " JEncaî
Vetustissimi Sactici Commentarius, de. tolerandà Obsidione,
Casaubono interprete," 1G10, 8vo.)

./Eneas is said by 1'olybius to have collected and invented a
great number of secret modes of corresponding ; and among
them, we imagine, are included those few which are briefly
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recited in the above-named work. He seems to hare approved
especially of affixing small dots to the letters of any book or
epistle, written upon a common subject, in such a way as only
to denote the characters expressive of the secrct sen t imen t ,
all the rest being non-significant. He also recommends the
substitution of points instead of vowels, and gives the two
following short specimens :

D :.:: N: : : S:. ::. SP ::. LOH .. R; which signifies
DioNYSius PULCHER. H .. R . C L : . D.. S V .. N:.
T ::.; which stands for the words HERACLIDES VENITO.

This mode may be varied indefinitely; for it is of no im-
portance what arrangement or number of points is substituted
for the vowels; and although we cannot say this is very diffi-
cult, to decipher, it nevertheless demonstrates the fact of'secret
writing being employed in those remote ages. The same
author likewise mentions the artifice of passing a thread
through holes in a board or tablet corresponding, with the
twenty-four Greek letters, which Gustavus Selenus, (an as-
sumed name of the Duke of Brunswick and Luneburg,) who
published a folio book on cryptography, A. D. 1624, has
therein described more at large. The order of the threads
expressing the alphabetical characters, previously settled by
compact, will represent any words we please.

There is great affinity between this method and that of
tying knots upon a string at various distances from each other,
so as to agree with a determinate measure, graduated for the
purpose. Few people would suspect any private news or
treachery to be hidden in a piece of knotted thread. Bishop
Wilkins has further illustrated this device in the fifth and
eleventh chapters of his " Secret and Swift Messenger," and
we have given a representation upon Plate II, Fig. I, of the
gradual measure alluded to, with knots tied upon the threads
opposite to the letters F, L, Y, from which any person may
learn how to put this plan into ex.ecu.tion.
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The same effect will be produced if, in lieu of the knots,
the thread be marked with ink at the proper intervals oppo-
site each letter; or if the tablet, or the measure, be applied
to paper, and dots are impressed upon it under the holes or
subdivisions which stand for the respective letters. The
ancients have laid down the principle which is thus easily
varied in practice; but the merit of this invention belongs to
them rather than to the moderns.

Jîneas was acquainted with many other modes of occult
writing besides these, some of which are alluded to in his
"Poliorceticus," § xxxi, but the greater number are wholly
lost. And it is truly surprising that these methods of corre-
spondence should not have been more universally named into
effect by succeeding generations, so as to have prevented Che
loss of them. Surely the telegraphic apparatus of Polybius,
with five or ten flambeaux, might have been employed and
improved upon for the most important military or national
purposes; and yet the moderns scarcely have dreamed of
using any such means of alphabetical communication till the
present age. How obvious it seems that this contrivance of
Polybius, with some variation in the materials, should be
deemed at least as applicable for daily use as it was found to
be for nightly observations. And how numerous are the
species of ciphers which a man of common ingenuity would
extract from the principles suggested for secret writing in
ДЗпеаз' little treatise.

He likewise describes several ways of fraudulently convey-
ing intelligence into a besieged town, etc. For example, by
the application of a manuscript toa sore leg instead of a plaster
or bandage; by sewing up an epistle within (he sole of a per-
son's shoe, or hiding it under the arm-pit; rolling thin leaves
of lead into the form of ear-rings, etc., after hav ing written
thereon ; putt ing a. bladder into a bottle of oil, first inscribing
upon it, and inflating it, so as to fill the bottle completely ; or
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writing on a tablet and afterward covering it over with melt-
ed wax ; to which are added some other singular proposals,
showing the fertility of invention exercised by the ancients on
such occasions.

But the strangest contrivance was that of Hystiaius, men-
tioned by Herodotus ; who, while at the Persian Court, sent
to Aristagoras in Greece a servant affected with bad eyes,
pretending that his hair must first be shorn and his head
scarified ; in performing which, Hystia;us imprinted his
secret intention, in legible characters, upon the servant's head,
and kept him in close confinement till the hair grew, when he
desired him to travel to Aristagoras for a perfect cure, who,
on the man's arrival, repeated the shaving, and thus obtained
the secret information transmitted by means of the ignorant
messenger.

As a message may be concealed by adopting any arbitrary
marks (for instance the dots of ./Eneas), instead of letters, so
likewise, by changing their powers and substituting one charac-
ter for another, which is said to have been practised in that
kind of cabalism which the Jewish rabbis call 5П1?, or com-
bination. Bishop Wilkins has cited examples of this sort
among the Romans, as Suetonius relates of Ju l ius Ciesnr and
Ot'tavius Augustus ; the former of whom wrote the fourth
letter instead of the first, г. e., D for A, the fifth for the second,
the sixth for the third, &c. ; and Augustus wrote after
the same method, only by putt ing the second for the first, and
the third for the second, í. с., В for А, С for B, D for С;
which confounds the general appearance of the writing, but is
not sufficiently intricate to escape the scrutinizing eye of a
modern decipherer. However imperfect and inadequate this
ancient mode may be, it is quite as good as three fourths of

those ciphers which the principal courts of Europe trusted to
until after the sixteenth century. It is a matter of indifference
whether we change the powers of the letters, or invent a new-
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formed alphabet for secret writing, as the same rules for deci-
phering one of them will equally well apply to the other.
And yet we find, for many centuries after the Augustan age,
that kings and ambassadors contented themselves with only
changing the form of their alphabets, as if this were any secur-
ity against detection. It demonstrates how little men ad-
dicted themselves to this subject as a SCIENCE, while they felt
an indispensable necessity for having recourse to it as an AKT.

We do not indeed affirm that there is so much reason now
to complain of the negligence of princes and statesman in this
respect as there was formerly ; but we are in possession of
certain facts which show that the words of Lord Chancellor
Bacon are not entirely inapplicable to our own times, viz. :
" If the ciphers in use were good and trusty, several of them
" would absolutely elude the labor of the decipherer, and yet
" remain commodious enough so as to be readily wrote and
" read ; but through the ignorance and unskilfulness of secre-
" taries and clerks in the courts of princes, the most important
" affairs are generally committed to weak and treacherous

" ciphers." We have much cause to doubt whether any court
in Europe, even at this time (1807), can lay claim to a cipher,
having the three essential properties required by Lord Bacon :
" 1st. That it be easy to write and read ; 2d. That it be trusty
" and undecipherable ; 3d. That it be clear of suspicion."
But we refrain from divulging all we believe on this delicate
topic—verbum sapienti sat est. It may be said that no indi-
vidual ought to disclose an inscrutable cipher unless he is
compelled by imperious circumstances.

The practice of transposing the ordinary letters of the alpha-
bet, to perplex the reader, was not only resorted to by the
Komans, but also by the Greeks, Syracusans, Carthaginians,
and perhaps by other nations. The ancient Gauls, Saxons,
Normans, &c., used more commonly to employ new and un-

couth alphabetical characters for secret writing ; many exam-
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pies of which were collected by Trithemius, and the other
systematic authors on polygraphy in the fifteenth and sixteenth
centuries.

But the method of representing whole words or syllables by
arbitrary marks, said to have been first introduced by the old
poet Ennius, was much more perplexing, and was encouraged
by Maicenas, Cicero, Seneca, the elder, Philargirus, Fannius,
Aquila, and Tyro. Thousands of these syllabic characters may
be seen in Valerius Probus, Paulus Diaconus, Goltzius, and
(in 200 folio pages) at the end of Gruter's " Inscriptions."

Although those Tyronian characters, as they are usually
named, were not alphabetical, we observe among them a great
many bearing a considerable resemblance to each other, when
they denoted words beginning or ending with the same Latin
particles ; so that this kind of Ta%vypatbia or ßpaxirypa<l)ia
was not composed entirely at random, but according to some
preconceived system.

The Tyronian notœ, we are told by literary persons, were
augmented in the time of Seneca to the number of thirteen
thousand ! And so completely did they answer the purpose of
secret writing during the monkish ages, that an old copy of a
psulter, found inscribed with these characters, was ignorantly
entitled " Psalterium in Lingua Armenica." Nay, Pope
Julius II. employed learned men, without success, to decipher
them.

Herman Hugo, in his work " De Origine Scribendi," main-
tains an opinion of this writing having been used among the
ancient Hebrews, and that it is alluded to in Psalm xlv : 1,
and Daniel v : 25 ; but this needs further evidence, and is no
better supported than the opinion some men hold of English
short-hand, which is alphabetical, having originated from the
Tyronian characters, which are not alphabetical.

Another ancient sort of writing employed among the Eomans
more than any nation besides, was that of abbreviating words
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or syllables by omitting the final letters, and sometimes placing
points or dashes in their stead. These siglce, as they were
called, from the word ыуШсп, used be chiefly inscribed on
statues, arms, coins, public records, monuments, &c., for the
sake of brevity, rather than of secrecy ; and, therefore, do not
particularly come under our consideration in the present arti-
cle, although most authors upon cryptography have taken
notice of the siglte. (Vide Wallheri " Lexicon Diploinaticum,"
1752, and Gerrard's " Siglarium Romanum," 1792.)

To bring these historical remarks toward a conclusion, we
shall now refer to the chief modern writers on the subject of
ciphci-s, whose names have come to our knowledge ; some of
whom, indeed, have treated more formally and copiously on
the art of secret writing than others, but all of whom deserve
mention, and may be consulted with advantage. We prefix an
asterisk * to the names of a few authors who, in our judgment,
have principally distinguished themselves, and merit an atten-
tive examination.

The first writer among the moderns, and the man who may
be said to have led the way in secret writing, for we have no
work of any importance before his time, was the *Abbe<
Ti-ithcmius, a Benedictine, whose erudition and acumen were
such that he was suspected of magical practices in the exercise
of his art. He composed two extensive treatises ; one of which,
entitled " Polygraphia," was published in the year 1409, but
the other, called •' Sténographia," was not printed during his
life. He also made some progress toward the completion of
a third work at the instigation of the Emperor Maximilian,
His " Polygraph i a " was translated into the French language
by Gabriel de Cullange during the year 1561 ; but prior to
its appearance, three other authors had written on this sub-
ject, vi/., Palatino, in 1510, Bellaso, in 1553, and Glauburg,
in 1500; and in the year 1503 the public were presented
with another original treatise, by *15aptista Porta, an author of
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considerable merit. Nearly about the same period, this sub-
ject was handled by Cardanus and Bibliandcr ; afterward by
*Blaise de Vigeuere, Walchius, Isaac Casaubon, *>ScIiottus,
*GustavusSalenus, Gerrard Vossius, Herman lingo, Schwcuter
alias *Hercnles à Sunde, Wecker, Niceron, *Lord Bacon,
Caspi, Seeliinder, *J. Balthnsar Friderici, Comiers, Basac-
cioni, La Fin, Dalgarno, Becher, Hiller, *Bishop Wilkins,
J. Nieholaus, Buxtorff, Caramuel, Wolfgang, *Falconer,
Horsley, P. Crinitus, Ernst Eidel, J. Gesory, J. C. Amman,
Ozanam, *Breithaupt, *Conradus, Dutton, Davys, Ware,
Gravesande, Twis, De Vaines, Caspi, Carpentier, Bishop
Warburton, Stanislaus Mink, Lucatello, Kircher, Paechius,
Morhof, *Thicknesse, Hutton, Hooper, Astle, to whom should
be added the mathematician *Dr. Wallis, whose valuable
MSS. on this subject are deposited in the Bodleian library ;
and the celebrated Marquis of Worcester, whose unpublished
performance, written A. D. 1G59, may be seen in the Har-
leian library, No. 2,428. We have named (he unedited works
of these two Englishmen, because Dr. Wallis' papers have
often been quoted or referred to by authors, and some of them,
indeed, have been printed since his death, and because the
Marquis of Worcester's "Centurie of Inventions," §§ 3d and
4th, contain an evident allusion to the subject of the above
MS-, which was not discovered to be his lordship's until we
lately recognized and verified it at the British Museum.

Several authors who have treated largely on diplomatic
affairs likewise give some account of writing by cipher, among
whom we ought especially to notice the editors of the " Nouveau
Trai f é de Diplomatique," tome iii, p. ii, § 4, chap, x., and
the article Chiffres in the Encyclop. Method.—•" Economie Polir
tique et Diplomatique.'" But we confess that our expecta-
tions have been sometimes disappointed in works of that
nature, for where we hoped to find the science handled most
learnedly and copiously, we have found only meagre and
trilling observations.
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This remark also applies to what is written, or rather stolen,
upon the subject of cipher, in the successive editions of the
Encyclopedia Britannica, wherein we find merely a long ex-
tract from Dr. Hooper's " Kecreations," without acknowledg-
ment, or any attempt at improvement. The article might,
perhaps, be well enough adapted for the purpose it was orig-
inally designed, viz., as a "recreation " for school-boys, but
cannot be regarded as an ornament to the great national
work into which it has been surreptitiously transplanted.

Lord Bacon refers the practice of writing by cipher to the
art of grammar, noting it as a deficient branch of knowledge ;
and, in reference thereto, it is treated by most of those authors
who have written on grammar. "That art," says Bishop
Wilkins, " in its true latitude, comprehending all the ways of
" discourse, whether by speech, or by writing, or by gesture,
" together with the several circumstances pertaining to them.
" So that, besides the usefulness of the subject" (viz., cipher-
ing) "for some special occasions, it doth also belong unto one of
" the liberal arts." Now, among "the ways of discourse"
which have been greatly improved and new-modelled of late
years, we ought to mention the art of corresponding by signals
at sea, an art which the moderns have carried to so great a
pitch of excellence, that naval officers in different ships can
discourse with each other on almost any topic of importance
relative to their military duties. We shall here add only a
few words concerning naval signals, as this topic will be here-
afier discussed at large in a separate article. See SIGNALS,
"liées' Cycloptudia."

Whether the renowned sea officers of ancient Greece and
Koine had a system of signals analogous to that of Polybius
by land, is a question which we want evidence to resolve ;
but we are not without proofs of their using some sort of sig-
nals, however simple and inadequate we might now account
them. Thus we read when .äigeus sent his son to Crete, that
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it was determined to display a white flag if the ship conveyed
back Theseus in safety ; and in the history of the Punic wars,
mention is often made of certain rude methods of corre-
spondence ; besides which Ammianus Marcellinus speaks of the
vc-xillani and speculators, and some of the ancient coins repre-
sent both flags and streamers. Again, there is a direct allu-
sion to signals on ship-board by Virgil, ^En., iii, 519.

"Poslquain cuncta videt ccelo constare sereno,
Dat clarum è puppi siguum."

Also in jEneid, ii. 255, before quoted, which implies that
Agamemnon, from his ship, and Cinon from the citadel, gave
signals mutually to each other, whereby they were enabled to
co-operate. But, probably, these methods were as different
from the signals by which the operations of modern nations
are regulated, as the Chinese hieroglyphics are different from
our alphabetical characters. It was easy to erect a flag, dis-
play a torch, or blow a trumpet ; but to multiply and combine
these or such like signals by sea, so as to form letters, words,
and sentences (either immediately or through the intervention
of numbers), was a science to which the ancients seem not to
have attained.

From the incessant changes of position in ships at sea, it is
impossible to put in execution the same means of conveying
intelligence as we have adopted by land ; and, besides this
difficulty, the space which can be spared for the display of
flags by day, and lights in the dark, is exceedingly limited on
phips under sail. The principle, therefore, by which naval
communications are chiefly governed, consists in the represen-
tations of arithmetical numbers ; for which purpose ten or
twelve different flags, &c., are sufficient, and fewer than ten
would be inconvenient. (See the "Telegraphic Signals, or
Marine Vocabulary," printed by Sir Home Popham, in 1804,
for the use of the East India captains.) By the artful com-
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bination of a few pendants or flags, naval officers can tlius
designate several thousand figures, words, and sentences, which
are entered in opposite columns for the sake of easy reference ;
and by night they can exhibit lanterns, blue-lights, false fires,
or rockets, with the occasional report of guns, in such a way
as to keep a regular correspondence. The lights displayed for
signals in the dark, must always be arranged perpendicularly,
to avoid any apparent change of their relative positions, when
viewed from several ships at a time.

Por example : a single light will represent 1 ; two, three,
and four lights, placed vertically, may represent 2, 3, and 4 ;
three lights over each other, two of which arc placed at a cer-
tain distance below, and the upper one thrice as far above
them, will denote figure 5 , three perpendicular lights, revers-
ing the last order, may stand for 6 ; four lights, the two at
each extreme being at a common distance, and a triple space
between the middle two, will represent 7 ; four lights, the
three lowermost ones at a common distance, and the upper
thrice as far, will signify 8 ; four lights, the three uppermost
at a common distance, and the lower one at a triple distance,
may denote 9 ; a false fire, or a blue light, will stand for 0 or
10 ; and by the successive exhibition of these as they are
wanted, any number of figures, denoting particular instructions
or communications, can be made with the utmost certainty and
precision. To render this example more clear, we subjoin the
respective situations of the lights as described above, viz. :
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The greatest impediment in executing this plan will be the
proper adjustment of the lights, so that they may be distinctly
perceived. They should be placed at least fifteen or twenty
feet apart; and the best situation for the signals representing
5, 6, 7, 8, 9, will usually be to hoist the upper lamp or lampa
at the mizzen-peak, and the lowermost at the ensign-staff; but
if those situations should not be visible from the other ships,
let the upper lamps be hoisted to one of the mast-heads, and .
the lower ones to the shrouds of the same mast.

By this method, then, it appears that only four lamps are
sufficient for nightly communications at sea ; and upon shore,
or where a ship lies quiet at anchor, a still smaller number of
signals would .be adequate to every exigency, as we shall

2
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evince presently. Some laudable endeavors have been made
to distinguish the lamps by different colored glasses ; but at a
great distance these colors could not be.discriminated with cer-
tainty, or the lights have been too feeble when seen through
dense glasses ; in consequence of which this project has wholly
failed of success, and can never be revived, except by mere
speculators.

Another mode of corresponding by cipher (for all these
modes come under the general denomination), is by striking
on two or three bells of various sizes ; or by as many differ-
ent kinds of audible sounds of any other sort—such as 1, a
drum ; 2, a fife ; and 3, a trumpet. We prefer to use three
for alphabetical purposes, which may be combined as follows,
so as to represent each letter :

A is
В
Г!
r>
TC
F
G-
H
т
j
К
T,
M
N

represented by. . .
« Cl

Ч Cl

ce ci

(C CI

<c ce

ce «

« 1C

ce ce

ce ce

ic ce

ce ce

ce ce

ce ce

..111

...112

. .113
.. .121
...122
.. 123
...131
...132
...133
...211
. ..212

....213
...221
...222

0 is represented by. . .
P " "
Ч " "
К " "
S " "
'f 1C <C

U " "
у к ce

W " "
X " "
Y " "
Z " "
Blank, or nothing . .

. ..223
.. .231
. ..232
. ..233

311
312

. ..3Í3
.. .321
. 322

323
331

. .332

. ..333

It must be remembered that the three different sounds stand
for only one letter ; and that a sufficient pause must intervene
after each letter, in order to prevent any confusion. To keep
an exact memorandum of this cipher, it will be necessary for
the author to write either the figures as above, or three alpha-
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betical characters instead of them; for instance: D for drum,
F for fife, and T for trumpet; but, in the use of three flugs,
suppose red, blue, and white, the let ers R, B, and W wou.d
be substi tuted.

This method of alphabetical notation is greatly preferable to
the use of only two signals, because it is more distinct aud
easy to remember ; -whereas, if we use but two signs, they must
be often repeated and combined for each letter (i.e., at least five
times) as in the cipher of which the following is an example :

A B C D E F G H
11111,11112,11121,11122, 11211, 11212,11221, 11222,

I J K L M N O P
12111, 12112, 12122, 12211, 12212, 12221, 12222, 21111,

Q R S T U V \ V X
21112, 21121, 21122, 21211, 21212, 21221, 12121, 22212,

Y Z Nothing.
90901 991 99 91999-^-.-^i, -J"J--"J, .J.1.--J-J.

From the preceding alphabet, may be seen how distinctly
any person can express his mind by two or three signals,
addressed either to the eye or the ear; and in corresponding
with these ciphers it will be found very convenient to inter-
pose the 333 or 21222 (which denotes a blank) between every
word, in order to prevent the confusion that might arise from
an accidental error. The effect will be the same, whether
the writer make use of arithmetical characters, letters, dots,
Hues, mathematical diagrams, or any other sign which admits
of two or three differences. We shall here add a specimen
in dots, according to this last alphabet of figures, where the
period stands for 1, and the colon for 2 ; the words thus rep-
resented shall be the wriier's name :

W I L L I . A M — B L A I R
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The objection which may be started against both these
ciphers is, that they are too laborious, and not incapable of
being deciphered by persons of skill in this art. The writer
does not recommend the above mode of dot-writing as very
expeditious, but as simple ; he knows it, however, to be much
less operose than many ciphers submitted to the public, and
he can affirm that it is fully as difficult to decipher as the cele-
brated plan of Lord Bacon, which he calls writing omnia per
omnia. But as an example of more ready and undecipherable
writing by dots of his own invention, the author refers to
Plate III, whereon he has ventured to engrave the key itself,
and yet defies any of his readers to explain the principle by
which it is composed, or to give him a similar piece of writing.

The most legible and common ciphers in use consist of a

new alphabet, or of the usual characters transposed so as to
alter their powers. Of this latter kind was the cipher of
Jul ius Cassar and Augustus, viz :

Por

Write
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d
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b

0 f
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g li
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l
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л Ь

Julius Cuesar's method, " per quartam elementarun literam,"
is not only mentioned by Suetonius and Aulus Gellius, but
perhaps is alluded to in Ovid's fourth Epistle :

" His arcana notis terra pelngoquc feruntur;"

which is paying this species of secret writing a higher com-
pl iment than it would now be thought to merit,; for, certainly,
there is no great skill required to decipher it; but the ancients
had not then directed their at tent ion particularly to this sub-
ject, or they might have discovered its imperfections.

The learned Montfaucon, in his ." Palseographia' Grccca,"
liber i, p. 86, edit. Paria, 1708, makes the following remark
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on the state of criptography among the Greeks: " Кргттоу-
" pa(f>iav, sive arcanum scribendi modum, apud Grœcos fre-
' ' quentatum observamus. Кр^тггоура</>га vero duplici modo
" fieri deprehendimus, per commutationem scilicet literarum,
" ac per novam et inusitalam characterum formam ; utri-
" usque scribendi rationis alphabeta varia, cum exemplis exhib-
" emus in speciminibus undeciraí sœculi libro quarto ; ubi
" quam plurima non minus singularia, quam utilia et occulta,
" recensebuntur." Accordingly, he gives, at pp. 87, 286, 288,
various alphabets and specimens of occult writing by transpo-
sition or malformation of the common Greek letters ; and
especially as it was practised by amanuenses in the eleventh
and following centuries. It is certain, too, that the same prac-
tice prevailed in much earlier times, even before the age of
JEneas Tacitus; and, therefore, the Roman emperors most
probably learned this art from the Greeks. (Vide Pateogra-
phia Grreea, liber iv, c. v., de K-pvirroyparjiiav.) But there is
great reason to believe that all these ancient modes of writing
were decipherable by the ordinary rules of analysis in such
cases. We shall hereafter point out the rules necessary to be
observed in deciphering, and lay down a few directions for the
application of common sense where the species of occult writ-
ing does not admit of any positive rule in its development.

We have now carried our history of this art down to a pe-
riod in which we take leave of the Greeks and Romans. Be-
fore we proceed it may be expected that we should illustrate
these remarks by more examples ; but since it would be very
expensive, and of no peculiar advantage to the inquisitive
reader, if we were to engrave all the arbitrary characters with
which secret writing has been performed, we shall substitute
in their place such marks and figures as are found in the print-
ing-office, which will equally well illustrate the principles and
practice of the Greeks and Romans in regard to the art of
cryptography.
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The methods of Julius Саззаг and Augustus are too obvious
to dwell upon : it is only required of the writer to put the sec-
ond, third, fourth, or any other letter of the alphabet, instead
of that which he generally writes, as in the words following,
No. I, where we substitute the fourth letter for the first, etc.,
viz. :

No. I.

Multi et pene infiniti, sunt scribendi modi.
Pxowl, hw shqh Iqilqlwl, vxqw vfulehqgl prgl.

In the subsequent examples we use characters of different
kinds in lieu of the common Eoman letters. A specimen is
composed for each of the principal European languages, in all
of which the same mode of deciphering is applicable ; for it is
a matter of perfect indifference to a decipherer what form the
characters assume, provided they answer (one for one) to the

common alphabet, and are neither more nor less in quantity.

No. II.

E
ьр

SOLUTION.

НОЛУ true do I find your words, that real philosophy is to
be preferred before all the gold in the Indies, and the enrich-
ing of the noble parts of the mind superlatively exceeding all

those cabinets of jewels.
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No. III.

ДОГА»

SOLUTION.

Une fille galaute reprochoit a son frère sa passion pour le
jeu, qui le ruinoit : quand cesserez vous de jouer, lui dit elle,
quand vous cesserez d'aimer, repondit le frère; ah malheu-
reux! répliqua la sœur, vous jouerez toute votre vie.

No. IV.

zf н§кин J§PHDQfJH z§
NKDII§ J§r ЯГЛ Lfa'§ NfpXOIXP§ В НОННХ XZi ^ZRIS,

NJ§pJaiHT а^л Nfrmf pfiifHi pazzf чнг|п!§Рн nifPN-
Л jofz x IÏHrI ZOPX§ 1И|НН§ а^Л HnQK§ VfPP§

fiAZixx§p§ tpj§i
f; Hltxxtr§ Zt Z§1

, N-j-ZNaa^iT>H

x/i f2111-1 zivo^-i ffi-uz ко§

SOLUTION.

Ancor io soa di parère, ehe Ia tosse contumace Io sputo con
di rado sanguigno e tutti gli altri sconcerti di sanita narrati
nella relatione transmessa, i quali per lungo tratto di tempo
ban no afflitto ed affliggono ancor tuttavia questa Donna, trag-
gano la lor vera origine dalla Soverchia acutezza salsedine ed
acriinonia del sangue e di tutti gli altri liquidi del suo corpore.
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lio. Y.
7484,&32574,9207520,92,41,89218346,95294,°532&4,

24,245792,1,410,2с029а291920,6,030,9591,92092,2°&2
C820,2572+4,1,7Õ°81V4VI2529340:92,;Í49-I,S52,2J,19

&2,92,84919

52
0,«103,&1С,10&3154,Ь>454,24,55С94.

SOLUTION.

Poço tiempo despues de la creacion quedo sujeto el hombre
à las enfermedades y sin duda desde entences empezó à buscar
los remédios : de modo que el arte de curar es casi tan antiguo
como el mundo.

No. VI.

íl »? X я 25 |§û а г Ь х ч я Э Ы э Н Q^J р ц А
•Si? n & V 3 Í 2 < > Í Э Ь Э Ц ОН §Ь001 ?Х-
ОЪ 1 ?* Oj *it mt^.rSÍÍ1?? í>9a $R hh«
«••»«г«г*Хйгч^ «т!?Пй1*. O J V * ' оьс
т «? »г ^ •* к íí rf <» V D >?, » «l« nu b э b *

*
SOLUTION.

Indien bet voorvalt, dat die person ons verblidht met hem'
te speien, 't welk men nimmermeer moet beginnen als na eea
uitgedrukt gebod, moet men geen driftigheit tot speien noch
yver om te winnen laten blyken.

No. VII.

t-«- S*
*"$*• 1*4:

SOLUTION.

Man muss also arbeiten, als wenn man niemahls sterben
würde, und also in Gottesfurcht leben; als wenn man augen-
blict den tod verwartete.
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No. VIII.
8П4В7Л

SOLUTION.

Equidem non nego quod ex iis quos febris acutissima ag-
greditur, pauci ad sanitatem redeunt.

No. IX.

çg ^-gctfgçízç.ífl J?íççíí .tz^wgçs: <?£«

ги ш-igö sgK^fíixtg ç?fí ò)rrtá-g?í2 ^«2,2 cjçg cg ^г
gjf ш-tgí JÛi^g^ ç гсюсЙ ó) g çg

SOLUTION.

ç lore of dixacowTzç èauroùç sviomov ruv
ó às í?£Òç- YIVWOXEÍ ràç xapotaç óftãv ort то èv
Ьф-ff/.üv ßdeaudfio. lvu)ü)iav той г?еой ëtrrtv ò voftoç xac öl
wpoyjfjTO! еш; Haiáwou à/rò TOTS ^ ßaacXeia TOO &eòu suao-

•j-stiÇsTut xac rrãç ег'с аитуч ßtdCeTOt.

lu the beginning of the fifth century of the Christian era,
Pharamoud, and other reigning princes, invented characters
of singular forms, and during the eighth and ninth centuries
Charlemagne kept up a private correspondence with his agents
in the north of Europe by similar modes of deception. Some
of these alphabets, including that of Pharamond, are preserved
by the noble Duke Selenus, and by Trithemius. We have
selected and exhibited (as a specimen of such inventions) one
of those employed by Charlemagne, in Plate T., figure 1, under
which is s»en, ßy. 2, the form of another secret alphabet, used
in England during the reign of Alfred, copied from a MS. in
the Bodleian Library. ( Vido Astle's " Origin and Progress of
Writing," chap, vi., 2d edit, bond., 1803.) Rudolphus IV,
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Archduke of Austria, who lived in the fourteenth century,
was also much versed in the practice of occult writing; but
there is no complete cryptngrapbical work extant, of earlier
date than that of Trithemius, composed under the sanction of
Maximilian, ut the end of the fifteenth century, soon after
which period Frederic II, Elector Palatine, was induced, by
a superstitious outcry against tbe author, of having practised
diabolical mysteries, to commit the original MS. of Trithemius'
curious book to the flames !

In Plate I ,ßy. 6, we have represented the cipher used by
the Cardinal Wolsey, at the Court of Vienna, in 1524. Fig.
7 is the cipher which Sir Thomas Smith employed at Paris
in 1563. Fit/. 8 is Sir Thomas Chaloner's cipher from
Madrid, in 1564. Fig. 9 is that of Sir Edward Stafford,
from Madrid, in 1586. And among the royal MSS. depos-
ited in the British Museum, we have met with various other
ciphers of tbe same period ; so that they had then become of
general use in the different European courts.

The form of these ciphers, it will be observed, was very
arbitrary aud capricious; but the mode of secret writing
underwent a considerable change in the next century, by the
frequent adoption of arithmetical figures instead of letters, as
we perceive, for example, among the confidential epistles of
Charles I. to his son. ( Vide MSS. Nos. 132, and 6988 Bibl.
Harl.) We subjoin part of one of this unfortunate monarch's
letters, dated August 1st, 1648, as a specimen ofthat kind of
cryptography; and for an explanation of many more of them,
we refer to Dr. Wallis' unpublished collection in the Bodleian
Library at Oxford.

"I thought that 379: 361: 185: 28: 2: 239: 59: 60:
"93: 5: 214: 126: 379: 90: 37: 1: 258: 6: 2: 212:
"370: 196: 379: 245: 339: 365: 329: 165: 246: 16:
"50: 212: 196: 444: 149: 13: 44: 32: 14: 26: 10:
"78: 43: 65: 329: 331: 380: 17: 48: 29: 338: 77:
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"214; 339: 93: 85; 6: 23: 220: 78: 57: 152: 5; 65:
" I command you," &c.

In another letter, the king writes to his son from Newport
(November 7, 1648,) and adds: "Let none decipher this but
yourself, or my Lord Culpeper," so that this cipher was, doubt-
less, regarded as very faithful, and was, perhaps, entrusted to
only a few confidential persons about his majesty. Somewhat
prior to that critical time, however, we find Charles J. using a
cipher which could by no means be depended on for secrecy.
We allude to an alphabet chiefly composed of twenty-four
short strokes variously situated upon a line, and by which,
April 5, 1646, he wrote to the Earl of Glamorgan, afterward
the Marquis of Worcester. See Royal Letters, Bibl. Harl.,
vol. iii., 118, 199, &c.

We have exhibited this ogham-like alphabet in Plate I,
fig. 4. It has been often referred to of late, as a curious and
very simple device. (See Biograph. Britan., vol. i., page 433,
Art., BALES), and it was the accidental sight of this alphabet
in the year 1804 which first caused the author of the present
article to investigate the nature of ciphers ; for, till then, he
had never once thought or read on the subject. During the
course of this examination he discovered (in Bibl. Harl. No.
2,428,) the Marquis of Worcester's peculiar, and hitherto inex-
plicable, mode of writing, which seems to be briefly described
in the 3d and 4ih of his Lordship's " Centurie of Inventions,"
of which, likewise, there is in the British Museum a fair
manuscript copy, dated " from August ye 29th to September
ye 21st, 1659."

We here extract the Marquis' words regarding this remark-
able cipher, from pages 5th and 6th of his "Inventions,"
which were first written by him in 1655, but not printed till
1663, as we learn from the work itself : " A cipher and
" character so contrived, that one line, without returns and
" circumflexes, stands for each and every of the twenty-four
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" letters, and as ready to be made for the one letter ns the other.
" This invention, so refined and so abbreviated, that a point

" only sheweth distinctly and significantly any of the twenty-
" four letters, and these very points to be made with two pens,
" so that no time will be lost ; but, as one finger riseth, the other
" may make lhe following letter, never clogging the memory
" with several figures for words and combinations of letters,
" which, with ease and void of confusion, are thus speedily
" and punctually, letter for letter, set down by naked and not
" multiplied points. And nothing can be less than a point,
" the mathematical definition of it being Cujus pars mil/a.
" And a motion no swifter imaginable than semiquavers or
" relishes, yet applicable to this manner of writing."

This cipher was one of the extraordinary inventions for
which the Marquis applied to Parliament, in hopes of remuner-
ation, but as he was not known to have either printed an account
of it, or to have left any explanation of it in writing, many
shrewd conjectures were afterward made touching the nature
of this noble author's contrivance. We shall notice one of
these guesses before we proceed to give a further description of
it. (See Gent. Magazine, vol. xviii., page 55.) An anony-
mous gentleman proposes " to rule his paper with quarternions
" of lines, as if for music, and to let the points representing
" the letters be placed on between these lines, one half of the
" alphabet to ascend in the scale, and to be done with com-
" mon ink ; the other half to descend, and to be done with
" red ink, the red ink pen in one hand, and the black in
" the other." The proposal, however, does not at all corre-
spond with what we believe to have been intended by the
Marquis of Worcester ; it is also much too complex and
tedious for ordinary practice, and \yould be far from answer-
ing the purposes of a faithful cipher.

As this nobleman was one of the most ingenious and ex-
traordinary personages of his time, and may even be considered
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as a prodigy in mechanical acquirements, we take the liberty
of stating all we know of discoveries in secret writing, partly
divulged by himself in his very scarce volume of " Inventions,"
and partly collected from a MS. in the Harleian Library, No.
2,428, which bears clear internal marks of its origin, although
it was not supposed to be his uni il we lately convinced the
librarian. " The one-line cipher," and mode of dot-writing
are thus entitled in the above manuscript: " An explanation
" of the most exact • and most compendious way of short
" writing, and an example given by way of questions and

" resolves upon each significant point, proving how and why it
" stands for such and such a letter, in order alphabetically

" placed in every page." His method of writing is shown in
fig. 5, Plate I. An engraved page is given to write upon, in
which are made horizontal rows of octagonal squares or
checkers, and a straight line is to be drawn from the centre
toward the circumference of these squares, indifferent positions
and of various lengths for each letter of the alphabet. Thus
A is a short horizontal stroke, made to the right hand, and
not touching the circumference ; I is the same stroke passing
close to the circumference ; К is the same stroke going beyond
the circumference ; E, N, and W are represented by a similar
stroke, in the opposite direction, but varying in their lengths.
By a like method he suggest that we may write with a dot,
or single point only, which is to be placed at a certain distance,

and in'a certain direction, from the centre of the octagon, for
each letter of-the alphabet.^

The Marquis proposes this contrivance for the purpose of
writing with secrecy, as well as with brevity, and leaves it to
the will of any person to change the value or name of the let-
ters, as it may suit his fancy or intention, " The points to be
" written," says he, " and reade as they precede or as they
" are the one above the other," and for the sake of expedition

as well as for " husbanding paper," he advises " to omit all
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" needless and unsounding letters," as we do in short-hand
" writing."

Tliis ingenious plan is better adapted for secret writing than
for short-hand, and yet we do not think it would be difficult
to decipher anything written in this way, unless the writer
were to change the power of his letters very frequently, because
he would not otherwise be able to elude the common rules for
deciphering.

That the Marquis had turned his attention particularly to
this subject is strikingly evident from the following passages
contained in his very curious book entitled " A Centurie of

the Names and Scantlings of Inventions by me already prac-

tised :"
No. 5. " A way by a circular motion, either along a rule or

" ring-wise, to vary any alphabet, even this of points, so that
" the self-same point individually placed, without the least
" additional mark or variation of place, shall stand for all the
" twenty-four letters, and not for the same letter twice in
" ten sheets writing ; yet as easily and certainly read and
" known as if it stood but for one and the self-same letter
" constantly signified."

No. 6. " How at a window, as far as eye can discover black
" from white, a man may hold discourse with his corre-
" spondent without noise made or notice taken, being-according
" to occasion given and means afforded, ex re nata, and no
" need of provision beforehand, though much better if fore-
" seen, and means prepared for it, and a premeditated course
" taken by mutual consent of parties."

No. 7. " A way to do it by night as well as by day, though
" as dark as pitch is black."

No 32. " How to compose an universal character raethod-
" ical and easie to be written, yet intelligible in any language ;
" so that if an Englishman write it in English, a Frenchman,

" Italian. Spaniard. Irish, Welsh, being scollars, yea, Grecian,
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" or Hebritian, shall as perfectly understand it in their own
" tongue as if they were perfect English, distinguishing the
" verbs from nouns, the numbers, tenses, and cases as properly
" expressed in their own language as it -was written in Eng-
" lisli."

No. 33. "To write with a needle and thread, white, or any
" color upon white, or any other color, so that one stitch
" shall significantly show any letter, and as readily and easily
" show the one letter as the other, and fit for any language "
• No. 34. " To write by a knotted silk string, so that every
" knot shall signify any letter, with comma, full point, or in-
" terrogation, and as legible as with pen and ink upon white
" paper."

No. 35. " The like by the fringe of gloves."
No. 36. " By stringing of bracelets."
No. 37. " Pinck'd gloves."
No. 38. " By holes in the bottom of a sieve."
No. 39. " By a lattin or plate lanthorn."

í 40. " By the smell." }
Nos. < 41. " By the taste." С " And by these three senses

( 42. " By the touch." )
" as perfectly, distinctly, and unconfusedly, yea, as readily as
" by the sight."

No. 43. " How to vary each of these so that ten thousand
" may know them, and yet keep the understanding-part from
" any but their correspondent."

No. 51. " A rule of gradation, which, with ease and method,
" reduceth all things to a private correspondence, most useful
" for secret intelligence."

No. 52. " How to signify words and a perfect discourse by
" jangling of bells of any parish church, or by any musical
" instrument within hearing, in a seeming way of tuning it,
" or of an unskilful beginner."

No. 75. " How a tape or ribbon-weaver may set down a
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" wliole discourse, without knowing a letter, or interweaving
" anything suspicious of other secret than a new-fashion
" ribbon."

No. 76. " How to write in the dark as straight as by day-
" light."

Our limits for this article do not allow us to enter into the
merits of every proposal made public for secret correspondence ;
but, having before observed that arithmetical figures had be-
come veiy common in the reign of Charles I., instead of the
ciphers previously employed, we shall here offer a few remarks
on their use. The celebrated and profound mathematician
Dr. Wallis deciphered a great number of intercepted letters,
written in figures, about the period of that monarch's-unhappy
controversy. We have already said that copies of these de-
ciphered papers are deposited in the Bodleian library, at Ox-
ford, and in the prefatory observations to that collection Dr.
Wallis declares his judgment of them in these words : " I
" would not desire to use a better cipher than most of those.
ч * * * * Ião scarcely believe that it will be an easy
" matter to contrive a way more intricate than the figure^
" cijtfiei', ordinarily now in practice, with the like convenience
" for use, and if any affect some more perplexed than these, I
" doubt not but his supposed better way will be equally ob-
" noxious to a discovery, or else will be extremely tedious in
" use, both to him that writes by it and to him that is to read
"it, that it will not admit of any tolerable despatch." (Spe
also Mr. Davy's " Essay on Deciphering," p. 17. General
Dictionary, vol. x., p. 93 ; and Biographia Britannica, Art.,
WA LUS.) This acute author was very different from Sciiligcr
in his opinion of secret writing ; for, while the latter ridiculed
the idea of inscribing what could never be developed, becnuse
he was able to decipher the Lacedremonian sct/iale, Dr. Wal-
lis, on the contrary, who had gone fifty times deeper in this
science thnn Scaliger, admits " there may be a cipher so intri-
cate as shall be beyond the art of man to disclose."
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No person except Vieta (a French mathematician, who was
employed by Francis I), had discovered near so much skill in
deciphering as Dr. Wallis. He seems not to have known of
what Vieta did in his way, nor had he any aid from other per-
sons in his researches ; we are, therefore, disposed to pay the
greatest deference to his judgment as a decipherer, but we beg
leave to observe that it does not follow he should know all
the possibilities of this multiform art. He considered the
"figure-cipher," as extremely intricate; we doubt not, that
others may be contrived equally so, and that superadded to this
quality a cipher may be adapted for greater despatch, "bolh to
him that writes by it and to him that is to read it." Besides
which, we think it even practicable to invent a cipher, exclu-
sive of its having those properties which shall not be much
exposed to suspicion ; and this, we conceive, with Lord Bacon,
to be a very essential requisite in certain situations of the writer
and reader, though not so in all circumstances.

There is a method of employing figures common enough in
the present day, which was much recommended by Baptista
Porta and Cardanus, and therefore not a novel invention ;

but Biaise de Vigenere, whose treatise on ciphers was published
at Paris in 1587, has pointed out the inconveniences of this
method, which consists in referring to words or sentences by
the corresponding pages and lines of some rare printed book, in
the possession of the confederate parties. Now, says Vigenere
(p. 208), this plan is too laborious and slow in operation for
business requiring to be described in detail ; it will not always
provide the words sought for, at least without an immense deal
of pains, perhaps after examining through some hundred pages;
and unless a dictionary be used, the names of persons, places',
or professions, can be found in no book whatever ; besides
which, many accidents may lead to the discovery of the key or
book so confided in ; and many others may happen to deprive
us of that resource, or to render it inconvenient to depend on
such a stratagem. The writing, moreover, is always liable to
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suspicion if intercepted. So that this plan is wholly unfit for
extensive correspondence, as in diplomatic affairs, and ought
rather to be accounted a childish than a scientific invention,
however it has heen sanctioned by modern practice among mil-
itary commanders and officers of state.

We do not object altogether to the use of figures and nu-
meral characters as if they were unfit on account of ilmr form,
to be adopted in cryptographical writing, but we object to the
above manner of applying them, because as numerals, denoting
only the pages or lines of a book, these figures cannot be written
with any tolerable expedition, and must be a perpetual check
to the reader's progress in deciphering. This method, it must
be acknowledged, possesses the property of being undecipher-
able without the key ; for let us suppose (in writing the exam-
ple given by Mr. Thicknesse), "That the parties agree to cor-
" respond by Newton's first edition of Milton, and thereby direct
" each other in their letters, to such a page, such a line, and
"such a word ; it may be asked, who would be able to find out
•'that their writing page 7, line 2, words 3, 4, 5, and vol. ii,
"page 8, line 19, word 4—the same page, line 9, words 3, 4,
"and 5—was to say, 'The Western empire is degenerated into
" licentiousness,' without being told that these words will be
" found in the first and second volumes of Farnesworth's trans-
" lation of Machiavel's works ; the first three words from his
" liistory of Florence, and the remainder from his 'Political
" Discourses on the First Decade of Livy.' " All (his will be
granted ; but as the property of being intricate is not the only
one we should look for in a good cipher, we conclude again by
observing that the above plan is puerile and unscientific to the
last degree ; consequently, that it is wholly unfit for men of
business, or for any besides incidental occasions, where very
little writing is required.

By referring to a dictionary, indeed, these objections are
partly lessened because the words may be found with greater
íácility than in other books ; but even such a resource is very
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insufficient for all occasions, and it still must prove a most
tedious and operose employment in writing only ten or a dozen
lines. The French encyclopedists describe a much more
feasible mode of ЛУГ!ting by figures, which, nevertheless, we
cannot approve as the best method (if ciphering. It is this :

The correspondents agree on a set of figures to represent all
the letters of the alphabet, and also a great many words or
phrases. Several ways may be adopted for the representation
of any important letter or phrase of frequent occurrence ; such
as the five vowels or the words France, emperor, king of this
and that nation, states, general, cardinal so and so, the allied
armies, an ambassador's name, &c. All these différent words
are to be classed and arranged in such a manner as to be easily
found, both in writing and deciphering ; and another classifi-
cation must be made, in which the figures stand first and the
words in an opposite column. The sentences and entire para-
graphs, which are of prime importance in a despatch, should
be written wholly in cipher, without any intermixture of com-
mon letters; because by the aid of particles and connecting
words, the terms of greater consequence, on which the sense
hinges, will often be discovered, and the matter in debate or
agitation will thus be understood. It is also proper to write
the lines so far apart that the decipherer may subscribe the
figures when he reads the despatch, as in the following speci-
mens :

Le ministre d'ici est tout dévouéaux intérêts de la France
102 25 44 9 1200 70 330 888

c'est le fruit de dix mille Louïs semées á propos.
54 5 20 60 101 19 501 80

The negotiation is interrupted by the pertinacity and un-
2 999 4 10 50 1000 14

reasonableness of the Duke, who probably has received
350 31 86 5 77 680

private instructions from his court.
1110 21 89 231
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Means may be devised for detecting the unfaithfulness of a
subordinate secretary who is supposed to have communicated
his cipher to a foreign power. The court may demand of its
minister abroad, or the minister require of his court something
quite the reverse of what is desired, it being previously agreed
by the cabinet that a certain mark or private sign denotes oppo-
sition or annihilation, with respect to the particular thing
annexed to the said sign. This special mark may be called
the annulling sign, and will serve for various important uses ;
as has often been proved in conducing naval signals, where
the enemy was in sight, or where any mistake happened <o

arise in the course of a correspondence. By the help of such
an artifice, when a cipher has been accidentally discovered or
traitorously disclosed, a skilful negotiator will be able to
deceive the enemy, and lead him into inextricable errors,
which may finally turn to the advantage of his own cause.

Sir I. Ware, Colonel Vallaneey, and Mr. Astle give remark-
able accounts of the Irish steganogrnphy, by means of pecu-
liar alphabets, called by the barbarous name of ogums or
oghams, of which there are three kinds : the first is composed

of strokes and marks, that derive their power from certain
positions with respect to one horizontal line, over, or under, or
upon which they are drawn ; this principal line serving f. r a
rule or guide, its upper part being named the left and its under
part the right. The characters or short strokes, by their num-
ber or situation, represent not only single vowels and con-

sonants, but also diphthongs and triphthongs.
In our Plate I-, flg. 3, is seen one of the mo?t simple oghams,

copied from Sir I. Ware's " Antiquities of Ireland," (vol. ii.,
p. 20), which would not be very difficult to decipher; be-
cause, although the number of diagonal and perpendicular
marks is considerable, it must be obvious how many of them
represent one letter, and it will be seen that they make up but

twenty-six in all. The marks for diphthongs and triphthongs
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do not occur in ancient manuscripts, the vowels being repre-
sented singly, as ae, not œ, &c. Therefore, an ogham having
diphthongs, such as that we have selected, cannot be regarded
as of ancient date.

The second and third kinds of oghams used by the Irish,
differ chiefly in this : that the letter 6 or с is placed first, in-
stead of я ; or, that the mark for one of those letters is substi-
tuted for all the vowels, by doubling or reversing il, and by
its frequent repetition, so as to confuse the writing. (See
" Tractatus apud Hibernos veteres, de occultis scribendi for-
" mulis, sen Artificiis Hibernicè ogum dictis;" a MS. lately
given to the British museum by the Rev, Dr. Miller.)

Several specimens of Iribh oghams are engraved in the sec-
ond edition of Mr. Astle's " History of Writing," a work replete
with interesting matter on various points connected with that
subject in general, but extremely deficient on short writing
(stenography), and secret writing (cryptography). Upon these
two departments of the art, we feel a desire, if opportunity
should permit, of laying before the public some results of our
own investigations and practice ; though we cannot indulge the
vain opinion of our feeble efforts which Trithemius enter-
tained of his learned labors : (" Pncf. ad Maximil. Imperato-
"rem, Polygr.," p. 100.) "In manibus jam habeo grande
" opus, quod si unquam fuerit publicatum, totus mimdus rnira-
11 bitur." (See the article on STENOGRAPHY, " Rees' Cyclo-
paedia.")

It might be thought an injustice to the memory of the pro-
found and noble Chancellor Bacon, not to state in detail what-
ever his lordship has written upon ciphers ; as some men of
acknowledged ability (for instance, Bishop Wilkins and Mr.
Falconer), have considered his proposals superior to every
other. Mr. Falconer calls it " the most ingenious method ex-
tant ;" and the Bishop of Chester says : " This way of writing
"is justly to be preferred before any olher, as containing in it
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"more eminently all those conditions that are desirable in such
" inventions, viz. :

" 1. 'Tis not very laborious either to read or write.

"•2. 'Tis very difficult to be deciphered.

" 3. 'Tis void of suspicion."

We find the following encomiu m in Mr. Thicknesse's Trea-
tise : " Those who are acquainted with Lord IBacon's great
'" depth of capacity, will readily agree with me that a secret
" method of writing contrived by a man of his amazing pene-
" tration must be superior to all others, as, indeed, it is, and
" contains the highest degree of cipher,"

We copy the illustrious Veru lam's own proposal, out of Dr.
Shaw's edition of his works, vol. L, pp. 141-145 :

"There are several kinds of ciphers; as the simple; thofe
" mixed with non-significants ; those consisting of two kinds of
" characters ; wheel-ciphers, key-ciphers, word-ciphers, &c. There
"are three properties required in ciphers, viz.: (l.J tl'at
" they be easy to write and read ; (2.) that they be trusty
"and undecipherable; and, (3.) if possible, clear of suspicion.
" For, if a letter should come into the hands of such as have
" power over the writer or receiver, though the cipher itself be
" trusty and impossible to decipher, 'tis still subject to exam-
" ination and question, unless there be no room io suspect or
" examine it.

" There is a new and useful invention, to elude the examin-
"ationof a cipher, viz.: to have two alphabets, the one of
" significant and the other of non-significant letters ; and fold-
" ing up two writings together, the one conveying the secret,
" whilst the other is such as the writer might probably send
" without danger. In case of a strict examination about the
" cipher, the bearer is to produce the non-significant alphabet
*'for the true, and the true for the non-signilicant; by which
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"means the examiner would fall upon the outward writing,

" and finding it probable, suspect nothing of the inner.
" But to prevent all suspicion, we shall here annex a cipher

" of our own, which has the highest perfection of a cipher—

" that of signifying omnia per omnia, anything by everything,
" provided only the matter included be five times les» than

" that which includes it, without any other condition or limita-

" tion. The invention is this: first, let all 'the letters of the
" alphabet be resolved into two only, by repetition and trans-
" position ; for a transposition of two letters through five places

"or different arrangements wi l l denote two and thirty differ-

" епзез, and consequently fewer, or four and twenty, the num-
" ber of letters in our alphabet, as in the following example :

" A biliteral alphabet, consisting only of a and b changed through

"ßve places, so as to represent all the letters of the common

" alpliabet.

A = aaaaa I = abaaa В = baaaa
В = aaaab К = abaab S = baaab

С = aaaba L = ababa T = baaba

D = aaabb M= ababb V = baabb

E = aabaa N = abbaa W= babaa

F = aabab О = abbab X= babab

G = aabb.a P = abbba Y = babba
H = aabbb Q = abbbb Z = babbb

" Thus, in order to write A, you write five a's, or ааааа ;

" and to write B, you write four a's and one b, or aaaab ; and

" so of the rest.
" And here, by the way, we gain no small advantage, as

" this contrivance shows a method of expressing and signify-
" ing one's mind, to any distance, by objects that are either

" visible or audible, provided only the objects are but capable
"oftwo differences; as bells, speaking trumpets, fire-works.
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" &c. But for writing, let the included letter be resolved into
" this biliteral alphabet. Suppose that letter were the word
Fly, it is thus resolved :

F L Y
aabab ababa babba

" Let there be also at hand twx> other common alphabet?,
" differing only from each other in the make of their letters,
" so that as well the capital as the small be differently shaped
" or cut, at every one's discretion ; as thus, for example, in
" Roman and italic, each Roman letter constantly representing
" A, and each italic letter B.

" The first, or Roman alphabet :

A, a. K, k. T, t.
B, b. L, 1. V, v.
C, c. M, m. U, u.
D, d. N, n. W, w.
E, e. O, o. X, x.
F, f. P, p. Y, y.
G, g. Q, q. Z, . z.
H, h. R, r.
I i. S, s.

" All the letters of this Roman alphabet are read or de-
" ciphered by translating them into the letter A only.'

" The second, or italic alphabet :

A, a. K, k. T, t.
B, b. L, I. V, v.
C, c. M, m. U, u.
D, d. N, n. W, w. •
E, e. 0, .o. X, x.

F, /• P, P- У, У-
G,. g. Q, q. Z, z. -
//, A. Jt, r.
I, i. S, s.
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" All the letters of this Italic alphabet are read by trans-
"lating them into the letter В only.

"Now adjust or fit any external double-faced writing, letter
" by letter, to the internal writing, first made biliterate, and
" afterwards write it down for the letter or epistle to be sent.
" Suppose the external writing were Stay till I come to you, and
" the internal one were Fly, then, as we saw above, the
" word Fly, resolved by means of the biliteral alphabet, is

F L Y ,
aabab ababa babba

" whereto I fit, letter by letter, the words Stay till I come to
" you, observing the use of my two alphabets of differently
" shaped letters, thus :

aabab ababa babba
Stayí i l i со metoyou

" Having now adjusted my writing according to all my
" alphabets, I send it to my correspondent, who reads the
" secret meaning by translating the Koman letters into a'i and
" the Italic ones into b's, according to the Eoman and Italic
" alphabets, and comparing each combination of five of them
" with the biliteral alphabet.

" This doctrine of ciphers has introduced another relative to
" it, viz. : the art of deciphering, without the alphabet of the
" cipher, or knowing the rules whereby it was formed. This,
'' indeed, is a work of labor and ingenuity, devoted, as well as
" tho former, to the secret service of princes. Yet, by a dili-
" gent precaution, it may be rendered useless ; though, as mat-
" ters now stand, 'tis highly serviceable. For if the ciphers in
" use were good and trusty, several of them would absolutely
" elude the labor of the decipherer, and yet remain conimo-
" dious enough, so as to be readily wrote and read ; but
" through the ignorance and unskilfulncss of secretaries and
" clerks in the courts of princes, the most important affairs
" are generally committed to weak and treacherous ciphers."

3
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It becomes us to offer our opinion with extreme diffidence,
in presuming to criticise the production of a man so highly
distinguished for his capacity and acuteness. But we cannot
refrain from believing, that this contrivance of Lord Bacon
will appear to most persons too operose and slow of execution
for public business ; of which, indeed, we desire no better proof,
than that it has met with so little encouragement from official
and regular practice. It must always be deemed a serious in-
convenience attending his lordship's plan, that it requires at
least five times more labor than is requisite in ordinary writ-
ing. Whereas, if a Informed alphabet were to be invented in
lieu of this, and regulated by another alphabet composed of
three letters instead of two, the secret writing would then bear
only a triple proportion to common writing, and the trouble of
an amanuensis might thus be greatly diminished.

A second point on which we beg leave to express our doubt
is, whether this cipher be infallibly secure against the scruti-
nizing eye of a diligent examiner. For if the reader were to
place a mark of distinction between every fifth character,
reckoning the five as one letter, we ask, "Why might not this
•writing be liable to a discovery as well as any simple cipher,
and on the same general principles ? Nay, Mr. Falconer him-
self confesses it may, notwithstanding the compliment he pays
to the noble author for his ingenuity and learning. Neverthe-
less, we think it will be granted on all hands that Lord Bacon's
mode, if it had not been published, would have possessed one
rare and valuable property beyond the ciphers previously in-
vented, namely, that of being scarcely at all exposed to sus-
picion ; and therefore, in this respect, it is entitled to special
attention and praise.

Bishop Wilkins avails himself of the fact, that two signs
repeated, as in Lord Bacon's alphabet, or three combined in a
certain order, will serve to communicate our thoughts ; and he
improves upon it in the following manner : Let there be two
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bells of different notes, or one bell and some other loud sound,
as that of a musket, Lorn, drum, &c. According to the plan
of a biliteval alphabet, a man may express any letter by two
such different sounds, repeating them five times- But if the
sounds were capable of a triplo difference, then each letter
may be expressed by a three-fold sound ; and if they contain
a quintuple difference, or consisted of five sounding instruments,
every letter might be signified by two of them only ; as we have
shown already with two flambeaux, and as will be further ob-
vious from our subsequent remarks.

He quotes a story from John Baptist Porta, in lib. i., cap. 6,
of his work, " De Furtivis Literarum Notis, Vulgo de Ziferis,"
who relates, that when the citizens at the siege of Navarre
were reduced to the greatest extremity, they communicated
their wants to their distant friends by discharging various kinds
of cannon in the night time, according to a preconcerted order ;
by which means they obtained such supplies as they needed,
and preserved their city. But the most curious proposal for
the management of sounds in correspondence, is that of express-
ing letters and words by the ordinary notes of a musical instru-
ment ; which Bishop Wilkins believed might be adapted "for
"a universal language, and the writing of them for a uni-
" versai character," not by expressing words, " but things and
" notions." Then, says he, " there might be such a general
" language as should be equally speakable by all nations and
"people."

We are not sanguine enough to expect the learned bishop's
plan of recovering the world from the Babel confusion will
very quickly take effect ; and certainly the specimen of
musical writing which he has exhibited is very unlikely to
answer that purpose. Mr. Thicknesse thinks, " writing per-
" formed by an harmonic alphabet would be the most void of
" suspicion of all others ;" both he and the bishop have, there-
fore, given an alphabet of this kind, and they both presume on
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his lordship's being " the only writer who has mentioned the
method of writing by musical notes ;" wherein, however, they
are both mistaken. For Augustus, the Duke of Brunswick
(alias Gustavus Selenus), in his " System of Cryptography,"
lib. vi., cap. 19, exhibits various specimens of writing in that
way, and does not claim the invention himself, but ascribes it
to Count Frederic of Oetingen. Nay, it is pretty clear that
Trithemius was not ignorant of this device ; since, he declares,
in his epistle to Bostius, A. D. 1499, that he could discourse
by playing on the organ, or singing, " ludendum in organo

vel cantandum," which seems to be the proposal above men-
tioned, or something very like it.

That we may not appear to have slighted so curious a pro-
posal, we will offer a few remarks on this subject ; and beg

our readers to consult Plate IL, figs. 2, 3, 4, and 5 ; where we
have given a harmonic alphabet, and several specimens of
musical writing, an illustration of the present article.

If four or five characters be amply sufficient, by combina-
tion and repetition, to denote every word" or idea we can ex-
press, it is certain that seven musical sounds are more than suffi-

cient for the same purpose. But we must learn to distinguish

between these sounds, as they would be represented in ordi-
nary writing, and the scientific arrangement of them, so as to
form a musical composition ; for those two results may happen
to be as different from each other as the chattering of a mag-
pie and the orations of Cicero, or as the jumbling of letters in a
box, and the adjustment of them by a typographer.

It is true that the seven musical notes are enough in re-
spect to number (for seven notes will afford five thousand and
forty varieties or combinations, without repeating any of them) ;
but we are not therefore to conclude, that they can be made to
coalesce and harmonize, according to the practice-order and re-
lation we should wish them in alphabetical writing.

Articulate sounds are represented on paper, &c., by certain
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substitutes called letters, which possess whatever quality we
may choose to impose on them ; but harmonic tones are not
at all controllable by arbitrary laws ; their inherent powers are
fixed by nature ; they cannot, therefore, be made subservient

to our preconceived methods of speech, or our established nota-
tion by letters ; and if they are compelled to associate with these,
it must be managed by the subversion of our common lan-
guage, and adapting its structure to the natural qualities of

musical sounds. This being our opinion, we should as soon
expect a man to converse in two different languages-at once,

or the wind to blow in two opposite directions, as the laws of
harmony to obey any existing plans of articulation and writ-
ing. See the article HARMONY, " Kees' Cyclopaedia."

Having thus freely given our deliberate view of this sub-
ject, we lay before the reader some observations of Mr. Philip
Thicknesse, who has labored more earnestly than any other
author to enlist the powers of harmony into the service of
cryptographers. As his opinion differs from our own, we do
him the justice to adduce his words at full length. In the
specimens of musical composition, however, we have corrected

several of that gentleman's errors ; so that his remarks will not
suffer any loss from our officiousness.

" Bishop Wilkins, in his chapter relative to a language con-
" sisting of tunes and musical notes, without any articulate
" sound, says, ' If the musical instrument that is used for this
" ' purpose, be able to express the ordinary notes, not only
" ' according to their different tones, but their times also, then
"'may each letter of the alphabet be rendered by a single
" ' sound ; whence it will follow, that a man may frame a
" ' language, consisting only of tunes, and such inarticulate
" ' sounds as no letters can express, which kind of speech is
" ' fancied to be usual among the lunary inhabitants ; who, as
" ' Domingo Gonzales hath discovered, have contrived the
" ' letters of the alphabet upon the notes after some such
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" ' order.' But the specimen the bishop has given (by writing
" Gloria Deo sole, by minims, on musical lines), will instantly

"appear to any one the least conversant with music, that
" being without harmony or time, it must have no meaning,

" or that some hidden matter is thereby disguised. I shall
"therefore endeavor to write down an alphabet by musical

" notes, in such a manner, that even a master of music shall
" not suspect it is to convey any meaning but that which is
" obvious ; and I am persuaded an alphabet of musical notes

" may be so contrived that the notes shall not only convey the

" harmony, but the very words of the song, so that a music-

" master (which is too often his design) may instruct his
" female pupil not only how to play upon an instrument, but

" how to play the fool at the same time, and impose upon

" her parents or guardians, by hearkening to his folly, iniper-
" tinence, and wickedness. When a music-master has once
" taught his female pupil to understand a musical alphabet,
"and she will permit him to carry on a secret correspondence,

" he may send her daily a lesson which she may repent having

" learned as long as she lives.

" In the plate annexed, I have given a musical alphabet

" (Plate П., fig. 2), and under it a specimen to explain more
"fully my meaning (See Plate T3..,fig. 3). If a music-master
' ' be, required to play it, he will certainly think it an odd, as

"well as a very indiflerent composition, but neither he, nor

" any other person, will suspect that the notes convey also the
" two following harmonious lines from Dr. Goldsmith's ' De-

" sorted Village.'

" ' Near yonder copse, where once the garden smil'd,
And still where many a garden flow'r grows wild."

"Now it may be so ordered that the plain notes, i. e., the

" crotchets and minims alone, compose the alphabet, and that

" neither flats nor sharps, nor the smaller notes between (which
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" may be placed as mere graces, and meant to deceive), have
" anything to do with the reading ; so that the decipherer
" would not so readily know how to proceed, and many people
" there are who will think it impossible to be made out with-
" out the key ; yet I am persuaded one who possesses a very
" moderate turn for such business would read it in a very short
" time.

" If the words of a song could be thus conveyed by the notes
" as well as the air, it would, exclusive of the contrivance, be
"of infinite service and ease to ladies who sing; indeed, it
" seems to those who are not acquainted with music, almost
" inconceivable how a person at first sight shall be able to read
" the bass and treble cliff together with the words, and play
" two parts and sing one at the same time. It is certain that
" two musicians might, by a very little application, carry on a
" correspondence with their instruments : they are all in pos-
" session of the seven notes which express a, b, c, d, e, f, g;
" and know by ear exactly when either of these notes are toned ;
" and they are only to settle a correspondence of tones for the
" remaining part of the alphabet ; and thus a little practice
' ' might enable two fiddlers to carry on a correspondence
" ivhich would greatly astonish those -who did not know how
" the matter was conducted. Indeed, this is no more than
" what is called dactylogy, or talking on tJie fingers, which I have
" seen done, and understood as quickly and readily, almost, as
" common conversation.

" A secret correspondence may be carried on by musical
"notes or by communicating the words of a song, by the same
" vehicle which points out the time and harmony, and this
" may be done (without having any knowledge of musical
" compositions) by any piece of common music whatever. To
" do this, an alphabet must be formed as in Plate II., fig. 2, or
" in any other manner, for it may be contrived much better for
" the purpose.
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" Then take any piece of music (but such as is composed of

"the greatest variety of notes will be best) and copy it out
" upon ruled music-paper, leaving one row of blank lines

"between, t. e., those lines on which the second or bass is

" usually written. When you have copied the whole out,
" draw straight lines on the bass cliff exactly under those

" which divide the time in the treble. Suppose you would
" write 'My time, О ye muses,' &c., look for the note which
" is m in your alphabet, and then for y. Now, suppose there

" are eight or ten notes between the m and the y, then those

"are to be marked as nulls on the bass cliff, just under each

" note, by that mark which in music imports a rest, which is

" this ", and the confederate who has the key, knowing that
"the rest-notes are nulls, only makes use of those which are

" open, or which may be pointed out, by inserting other notes

" exactly under them in the bass cliff; and if the under notes
" are placed three notes lower on the lines than those in the
" treble are, they will in that case Ъе in harmony, and the rests
"between being in such an order, will prevent any suspicion

" except to those who understand music ; and yet even those

" who do would hardly suspect that the notes of Lady Coven-

" try's minuet implied, as it might, an assignation in Gros-
"venor square; or, instead of the rests being under the nulls,
" as they will of course be very frequently, they might be

" placed only under those notes which convey the reading, and
" then the bass cliff would appear as busy as the treble, and

" tend the more to perplex the decipherer, as he could not be

" sure but both lines were employed to conceal the private
"writing; indeed, where letters fall very distant from each
" other in the treble, it might be supplied, and frequently,

"too, on the bass cliff, and signified by a dot or some other
"musical character placed near the treble more immediately

"above it. A letter thus written in cipher, would disconcert

' ' even a good decipherer, and throw him out of the methodical
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" way of coming at the secret contents ; indeed, I rather think
" it must be come at more from ingenuity than method.

"This, however, is a hint only, how this kind of cipher may
' ' be completely made use of, rather than a perfect method ; but
" I am persuaded that a good composer of music would be able
" to write any common epistle with the assistance of the treble
" and bass cliff, so as to have very few null notes, and the secret
"meaning instantly obtained by those who are in possession of
" the harmonic alphabet. Or, suppose every crotchet or minim
" which is to express a letter is written with the lail of the
' ' note downward, and all the nulla upward ; this, indeed,
" might occasion some awkwardness in the appearance of the
"music, but it would not tend at all to a discovery ; but still,
"what I think practicable is, that an harmonic alphabet may
" be so contrived by a good composer of music that every note
"shall be expressive of a letter, and convey the words of the
"song as perfectly to the eye as they do the harmony to the
" ear. The composer of an harmonic alphabet should be care-
"ful to include those notes which are most frequently used into
"his alphabet ; and those, I think, are on or between the five-
" ruled music lines ; but he must carefully avoid having any of
" those notes already so well known to express a, b, c, d, e, f,
"g, keeping their proper place ; for that would be the first con-
" sideration of an ingenious decipherer.

" Now, if this art of writing secretly by musical notes was to
" be practised, I question whether a decipherer, to be expert in
"his art, must not only be a master of languages, but even a
" disciple of Apollo. However, according to the musical

"alphabet annexed, provided a letter is written by it, and the
" active notes well chorded between with nulls upon the same
" lines, which might be known to be such by the tail being
"turned up or down, or characterized by the mark for a beat,
" a shake, a trill, a pause, a flat, or a sharp, it would be scarce
"possible for a decipherer to make out with certainty the
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" sense ; and this method, unpublished, would be the least
" liable to suspicion ; for who that examined a suspected mes-
" senger would think an old song without words, in which,
" perhaps, the messenger's tobacco or snuff might be put, con-
" tained the secret he was to convey? Nor could an ordinary
" messenger, either by bribes or threats, discover anything more
" than that the bearer was strictly charged to deliver that piece
" of music into which he puts his tobacco, to such a particular
" person.

" It may seem at first difficult to remember what letters the
" notes imply, and I should have thought so too, had not the
" making out of the alphabet only impressed my mind with the
" remembrance of every letter ; and yet I cannot boast of hav-
" ing a good memory ; but upon trying the experiment in my
" family, I find that it is attainable by writing them down two
" or three times, without any further trouble. Indeed, to
"remember a name or a word, it is best done by writing it
" down, though it be only with the finger, upon a table, with-
" out any mark, as the having turned the form of the letters
" by the hand will greatly assist the memory.

" Bishop Wilkins thinks it possible that if inarticulate sounds
"can be contrived to express not only letters and words, but
" things and notions, then there might be such a general lan-
" guage formed as might be equally speakable by men of all
" nations, and so restore to us what we lost by the second gen-
" eral curse, which is yet manifested unto us, he says, not only
" in the confusion of writing, but also in speech. But I am
" apprehensive this universal language may sleep quietly with
" the 'flying chariot' the same author was once so busy in con-
"structing.

" In the specimen given (in Plate II., fig. 3) of secret writing
" by the harmonic alphabet, it must be observed that every
" note implies a letter also ; and, consequently, under such a
" restraint, it can only have the appearance and be the picture
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" of music without harmony; yet it is such a picture as must
" pass unsuspected by all who do not understand music thor-
" oughly, and by many who do; at least those who do would
" most likely consider it only a wretched attempt to compose
" music without suspecting that the notes conveyed two lines
" of true poetic harmony from that sweet poem of Dr. Gold-
" smith, 'The Deserted Village,' and, therefore, this method
"is in one respect to be preferred to every other yet practised
" of secret writing, í. e., that it is least liable to suspicion. An
" itinerant fiddler or musician, with his dog's-eared music-book
" in his pocket, might get admittance into or from a town
" besieged, unsuspected. A tune might be pricked down in
" his book, among many others, and he might be desired to
" give a copy of it to any particular person where he is going,
" without suspecting the mischief or good office he is employed
' ' to execute, and consequently unable to betray the secret ;
" and though suspicion should arise, how will the decipherer
" know which among a great number of musical airs, conceals
" the secret information"?

" In this case a good decipherer should be a good musician
"also, that he may pick out the most uncouth and constrained
"composition; for that would most likely prove to be the
" harmonic epistle. Therefore, to obviate this, and to render
" the matter loss liable to suspicion and much more difficult to
" be deciphered (in Plate II., jig. 4), an air composed of treble
" and bass, according to the rules of true comoposition, is given.
" In this plate there are a great number of null notes to fill up
" and to complete the harmony. The confederate, who is in
" possession of the key and alphabet, will know the null notes
" by their tails being all turned upward ; and therefore he
" passes over them, and takes down in order, from the bass
" and treble cliif, those only which are turned downward, a
" circumstance which would greatly perplex the decipherer,
" first, to find out whether all the notes were active; secondly,
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" whether the bass and treble cliff were both employed ; and
" lastly, Avhich were the null notes. Yet this method is not
" without some inconveniences, and such as would create sus-
" picion or surprise in an examiner who understands music ;
" for, being confined to turn all the nulls one way and the
" active notes the other, it must sometimes happen that both
" must be occasionally constrained, and the tails frequently
" turned contrary to the usual practice of writing music.

" It is possible to render this method of writing still more
" secret by placing a very thin bass under the treble, and to put

" rests, &c., under some of the active notes, and to point out
" the other by a mixture of liquor (of which there are many)
" that would not appear till the paper is held to the fire, dipped
" in water or fine dust thrown over it; and under all these
" impediments it would be very difficult to come at. the secret

" matter ; yet it is what a good decipherer would not, I believe,
" give up as a thing not to be done.

" Were I, however, under a necessity to send a letter of the
" utmost importance, which was to pass through the hands or'
" under the inspection of cautious examiners, I should think a
" good piece of harmonic composition without any words an-
" nexed to it, the safest and most secret vehicle to convey it
" under. In letters, where it is necessary to be particular as to
" the day. month, or even the hour, that may be done by a kind
" of short hand ; for it would be very unsafe to write, though
" in ciphers, Dear sir, at the top of a letter, or your humble

" servant, at the bottom ; or even the month, the year, or the
" day of the month, as those words would be first examined by
" a decipherer. To avoid any of these clues, therefore, where
" the month and the day are to be given, it may be conveyed
" according to the Quaker's ly-way. Let the twelve first
" music lines be considered to stand for the twelve months of
" the year, and then counting from the first to the thirty-first,
" the days of the month. If, therefore, I would date my letter
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" the 8th of April, a small dot on the fourth line preceding the
" first note, as in Plate II., fig. 4 would imply the fourth month,
" and a little dash across the eighth line, in the same manner,
" would show it to be dated the eighth day of the fourth month;
" and a little x from the first to the twelfth line, would imply
" any particular hour in the day ; or an o, the hour of the
" night.

" It is very certain that if such a sentence as the specimen in
" Plate H., fig. 4, contains, can be conveyed by a few lines of
" music, a long letter may easily be framed within the compass
"of an Italian air in score; nay, that any Italian piece of
" music of a tolerable length, may, by writing it with the tails
" properly turned up or down, according to the specimen here
" given, Ъе made the vehicle of a letter or a piece of important
" information ; and still more easily might a good composer
" convey the words and the harmony also by the same char-
" actors.

" I am convinced that a good composer of music, either by
" framing the harmony by the alphabet or the alphabet by the
" harmony, may not only render every note active, but byhar-
" monic alphabets, might write two letters on different sub-
" jects, one in the treble cliff' and the other in the bass ; and it
" is evident, therefore, from the specimen I have given, that the
" words of a song may be conveyed by the harmony ; for any
"judicious singer, by dividing properly the words and repeat-
" ing them, as is usual in singing songs, may sing those in due
' ' time, with "the air which conveys them ; and though I con-
" fess I see much harm might arise from it, yet it may be right
" to observe, by-the-by, that a harmonic letter thus written,
" could not easily be brought home with any degree of cer-
" tainty (especially where null notes are employed) so as to
" convict the writer in a court of justice ; yet I cannot think
" myself guilty of an injury to society in pointing this method
" out, as it may be productive of much good, as well as of mis-
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" chief; for secret writing is absolutely necessary on many im-
" portant occasions of state.

" It therefore might be right for foreign ambassadors or
" princesses, who are separated from their families by foreign
" alliances, to be in possession of some kind of musical alpha-
" bet by which they may write or receive letters which are not
" suspected to be so. The present mode, I believe, is to do all
" this business by what is obviously writing in cipher; and
" that, too, by some method which has long been in use, the
" key to which I have more than reason to believe, most of the
" princes in Europe are in possession of. I will hardly believe
" that the К of •, for instance, is a stranger to every
" mode of cryptographical writing by the several princes and
" states in Europe. How often do we hear of a courier being
" murdered and his despatches carried off? and for what other
" purpose but information 1 and without the key to decipher
„" letters so written, to what purpose should they be intercepted
" by such a deed1? I have considered every method of secret
" writing which I have heard of, either of ancient or modern
" practice, and I submit it to the reader's consideration,
" whether writing by an harmonic alphabet is not, of all
" others, the most void of suspicion. Perhaps I should say
" was not, because, having published it, the secret is divulged."

The reader is now in possession of all the arguments by
which Mr. Thicknesse endeavors to recommend the practice of
musical writing ; and we doubt not that this author has done
his best in composing the specimens alluded to ; but we will
venture to predict that no good judge of musical composition
would mistake his pieces for the productions of a master. We
have added in Plaie II., fig. 5, another specimen, by a different
hand, copied from the Encyclopaedia Britannica, which, how-
ever, contains only the treble, and is as unsupportably poor
and unharmonious as fig. 3. We allow Umtfig. 4, bavin"1 both
the bass and the treble, looks more like music after the altera-
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tions we have made ; but if it were perfectly corrected in the
mechanical part, it still would be called bad harmony, and a
puerile composition by any real judge of music. This latter
piece might very possibly pass without suspicion ; and then it
signifies nothing what faults it contains, only let it not be held
up for imitation, while the tails of some notes are turned the
wrong way, the treble and bass ill adjusted to each other,
and the several component parts of the specimen do not
(or at least, did not before we amended it) accord truly in

time.
If the difficulty in conducting a correspondence in this way

be so great, and the labor of composing it so considerable, we
should rather give the preference to Lord Bacon's idea of a bi-
formed alphabet, which is not more liable to suspicion than
the musical cipher, and is much less intricate as well as better
adapted for the use of persons unskilled in harmonics.

The mere circumstance of exposure to suspicion may easily
be shunned by interlining or writing across any common epistlo
with diluted acids; as, for instance, with one part of oil of
vitriol, mixed in ten parts of water, which will be rendered vis-
ible only when the paper is held to a fire. Authors mention the
same peculiarity in a saturated solution of sal ammoniac and the
juice of onions ; or we may write with a strong decoction of
galls, which will not be apparent until the paper has been
washed over with a solution of copperas. (See the article, INK,
"Kees' Cyclopaedia. ") Another method of preventing suspi-
cion, insisted on by Schottus and others, is this :

Take two pieces of pasteboard or stiff paper, through which
cut long squares at different distances, as you will see in the
following example. One of these pieces you keep yourself, and
the other you give to your correspondent. When you would
send him any secret intelligence, you lay the pasteboard upon a
paper of the same size ; and in the spaces cut out you write only
what you would have understood by him, and then fill up the
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intermediate spaces with something that makes a different sense
with those words :

much obliged to you, as reading en-

gages my attention present, if you will lend me any one

of the

excuse

know a

never ti

eight

this

volumes of the Spectator.

freedom ; but for a winter's

better entertainmen

•ust me for the time

t. If I

to come.

fail

.1 hope

evening,

to return

you will

[ don't

it goon,

A paper of this sort may be placed four different ways,
either by putting the bottom at the top, or by turning it over ;
and by these means, the superfluous words may be the more
easily adapted to the sense of the others.

This is an eligible cipher so far as it is free from suspicion,'
but it will do only for short messages ; for if the spaces be fre-
quent, it will be very difficult to make the concealed and obvi-
vious meanings agree together ; and if the sense be not clear
the writing will be liable to suspicion.

It would be an endless task, which we by no means attempt,
to lay before our readers all or even half the various methods
proposed for secret writing. By far the greater number of
them, especially the more ancient ones, are insecure ; and how-
ever their respective inventors may have held them up to public
notice, the art of deciphering has of late been so ably culti-
tivated, that very few indeed are entitled to full confidence in
a time of extremity. Mr. J. Falconer, who has shown un-
common industry and acumen in this way, believed, " that the
" most sure cipher practicable in current converse may make
" a discovery ;" and " if you once understand the rules for de-
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" ciphering in one language " (says he), " you may really and
"without reservation, in a fp.w hours, understand as much of
" any other language as is needful to reduce it to a cipher."
With like confidence, the learned Conrad, author of " Crypto-
graphia Denuddta," thinks this branch of the art is so com-
pletely infallible that the " explication of any secret writing may
" be securely undertaken for a large wager." We will en-
deavor to condense the best rules given for this purpose, not
only by both the above authors, but by other persons skilled in
deciphering ; lo which we shall add, occasionally, some prac-
tical remarks of our own.

A writer in the Gentleman's Magazine (June, 1761), al-
though he acknowledges himself " not versed in secret alpha-
bets," but who "happened to hit upon one," which gave him
an high opinion of his own abilities, was so presumptuous as
to affirm " it might be demonstrated, that there never hath
"been invented, and that it is impossible to invent another
" cipher which shall not be inferior to his by very many de-
" grees." This overweening conceit is not at all uncommon
in such cases. Persons who have never studiously applied to
this subject, arc apt to fancy the art of writing by cipher is
easily acquired, and that what they " happened to hit upon,"
perhaps without mature deliberation, is incapable of a disclos-
ure : whereas they who have most seriously weighed all the
subtleties of this art, confess that it is a very difficult matter to
write by any alphabet, admitting of a current use, without
hazarding a discovery of the secret.

The two earliest systematic authors, whose cryptographic
labors have descended to posterity, viz., Trithemius and J.
Baptiste Porta, appear to have entertained very high notions
of their respective discoveries ; but before the end of the six-
teenth century it was found that no method then invented
could escape detection, when submitted to the examination of
Vieta. (See Diet. Moreri, art. VIETA.) The modes of writing
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employed more than forty years afterward, from A. D. 1642 to
1652, when our countryman, Wallis, flourished, were also
deemed inscrutable by their respective advocates, until this
able mathematician proved the contrary. And although some
general rules may be laid down for the assistance of decipher-
ers, it is to be observed, " that every new cipher, being con-
" trived in a new way, does not admit any constant method
" of finding it out ; but (says Dr. Wallis), he that will do any
" thing in deciphering, must first furnish himself with patience
" and sagacity, and make the best conjectures he can, till he
"happen upon something that he may conclude with for
" truth." (See Davy's " Essay on Deciphering," &c., 4to,
1737.) Many writers have handled this science with greatlearn-
ing and ability ; but, for an enumeration of them, we refer to
Breithaupt's " Ars Decifratoria," 1737 ; wherein will be seen
a regular history of its progress, especially as it relates to de-
ciphering on the continent.

Dr. Wallis properly remarks that " all persons are not
" qualified or capable of acquiring the art of deciphering, and
"that a certain degree of acumen is requisite for this purpose ;
" indeed, those who are equal to the task, are not always will-
" ing to give the labor and time necessary to accomplish their
" design." (Letter to Leibnitz, January 16, 1098-9.) We are
therefore not to wonder that so few persons attain to a mod-
erate degree of excellence, or even endeavor to cultivate this
art in any age. It is riot only requisite that a student should
meet with a quantity of writing suitable to the difficulty of
the cipher he examines, "without which," says Dr. Wallis,
" he may easily fail of success ;" but he must obtain all the
collateral information possible, relative to the language in
which the cipher may probably be written—the period in
which it was composed—the device mostly used in that
period, the quarter from whence it comes—the place whither
it was intended, and such other external circumstances as
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will lead to a discovery of the business in agitation ; for a de-
cipherer needs all the incidental aids within his reach : he
must learn to fortify himself previous to the engagement, " et
consilium in arena capere."

We have mentioned the Lacedaemonian scytale as one of the
most ancient ways of secret correspondence (but not invented
by Archimedes, as Trithemius and others suppose) ; and,
therefore, it may be proper first to show the means of frustrat-
ing the design of that contrivance. Mr. Falconer, after
Scaliger, proposes to join the edges of the paper together by a
serpentine revolution, so as to unite both portions of the
divided letter, which will give the circumference of the scytale
to frame a staff by ; or you may add piece to piece, says he,
after the first letter is joined until the solution has been com-
pleted. But Mr. Thicknesse wonders that Scaliger did not
think of a much more ready method ; that is, by cutting the
scroll quite through the middle between the half letters, and
then, by applying the two broken edges of the letters together
on a table, they will appear perfect so as to expose the reading.

Something like the plan of Polybius for corresponding by
flambeaux, is generally practised during a war at St. Roak, a
a high situation near Gibraltar, to inform the Governor of
Cadiz of the number of men-of-war off Gibraltar, or the
number which have sailed out of the bay, &c., which might
be disconcerted by exhibiting the same kind of lights at the
signal house on Gibraltar-hill, at precisely the same time when
the Spaniards showed theirs. Mr. Thicknesse tells us, the
Spaniards, by those lights, expressed letters and figures ; nay,
that he had even acquired their method in some measure, but
dared not disclose it to the English Governor, " fearing acourt-
" martial and a cashierment ; for I do insist upon it," he adds,
" that a governor so ignorant or indolent as not to defeat
"such a kind of correspondence, would be wicked or foolish
"enough to punish any officer who presumed to dictate to
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" him," as it would be called. " Yet every information of

" tin's kind may be defeated, and false alarms given to the

" Spaniards at Cadiz, by a governor who would take half the
" trouble to serve his country which he does to enrich himself

"and distress those under his command." See p. 33 of "A
Treatise on the Art of Deciphering," 1772.

In examining a piece of writing performed by newly-in-
vented characters, we should endeavor to ascertain whether
the number of them corresponds, or nearly so, with the ordi-

nary number of alphabetical letters. We may sometimes de-

tect a weakness in the writer, of having selected the most

simple marks either for the vowels or the first letters in the

alphabet, and his complex marks for the consonants or the let-
ters most remote from a, b, c, &c. We must observe which of

the characters, whether taken singly or combined, occur the
oftenest in the whole specimen ; and of these, probably, the

most frequent will represent e, a, i, o ; e being much more
common than the rest of the vowels, but и and у are even less
frequent than many consonants.

Endeavor next to ascertain the beginning and ending of

words, which are sometimes distinguished by spaces, or points,
or nulls interposed ; but however it be done, you must expect

these signs to occur after every few letters, and the frequency
of their occurrence may servo as some guide.

When you have found out the distinction between words,
take particular notice of the order, number, frequency, and

combination of the letters in each word ; and first examine
the characters of which the shortest monosyllables are com-

posed. Remember, 1. That no word can be without a vowel ;
a word of one letter must therefore be a vowel, or a consonant

with an apostrophe. 2. That the vowels are more frequently
doubled at the beginning of words, than the consonants ; in-

deed, the latter are only doubled in the beginning of Spanish

and Welsh words. 3. That the vowels mostly exceed the
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consonants in short words ; and when the double consonants
are preceded by a single letter, that letter is a vowel. 4. That
the single consonant which precedes or follows double conso-

nants, is I, m, n, or r. 5. That the letter q is always followed
by и ; and when two different characters occur, the latter of
which is often joined with other letters, but the former never
found alone, nor joined with any other than the latter, those
characters stand for qu, which two, except in a few Scotch
words, are always followed by a vowel. 6. That although
every language has something peculiar in its structure, the
foregoing observations will apply to all the specimens we have
given of the European tongues in the several parts of this ar-
ticle. See especially the series of examples above, in eight
different languages.

In the English, let it be remarked, that and and the are
more often found than any other words ; h is frequently pre-
ceded by w, c, s, and t; y is seldom used in the middle of a
word ; the double letters II and ss appear frequently at the end
of words ; ed, ty, ly, ing, and tlon, are very common termina-
tions ; cm, in, con, and com, are frequent prepositions ; a, i,
and o, may stand alone ; о is often followed with и ; с is much

more frequent in the beginning and end of words, than in the
middle ; and in English, the e is continually employed, as in
yes, yet, her, never, me, we, the, he, she, they, ye, fee, see, be,
ever, speed, need, deference, excel, excess, fyc. Though this will
not hold good in the Latin, as e and i are equally frequent in
the latter, and next to these a and и ; but о not so common as
any of them ; and yet in the Spanish and Italian о occurs
very frequently. When you meet with a character doubled,
in the middle of a word of four letters, it will be necessary to
consider what words of four syllables are so spelled. It is prob-
able the vowels e or о are these : as meet, feel, good, book, look,
<5'C. In polysyllables, where a double character appears in the
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middle of a word, it is for the most part a consonant ; and if
so, the preceding letter is always a vowel.

Observe also, that i, in English, never terminates a word,
nor a or M except in ßea, sea, you, or tliou ; again, by compar-
ing the frequency of the letters, you will generally find e occur
the oftenest ; next o, then a, and í ; but и and у are not so
often used as some of the consonants, especially s and t.
Among the vowels, с and о are often doubled ; the rest scarce
ever; and e and у often terminate words, but у is much less
frequent, and consequently easily distinguished.

To find out one consonant from another, you must also ob-
serve the frequency of d, h, u, r, s, t; and next to those, c,/,
g, l, m, w ; in a third rank may be placed b, le, p, and lastly q,
x, z. This remark, however, belongs to English; for in Latin,
the common consonants are /, r, s, t; next c,f, m, n; then d,
9> h> P> Ч ; and lastly, о, а, г. lîut the first difficulty is to
come at the knowledge of three or four letters; therefore,
where a word of four letters hath the first and fourth the
same, it is most likely to be that ; to discover which, look for
another of four letters, beginning with the two first, and end-
ing with two others, and it will probably prove to be this ; and
more especially if you find another with three letters, begin-
ning with the first two ; for in that case, it must be the.
Now, having found out in any part of the cipher these three
words, that, this, and the, place them over the characters which
you know to be t, h, a, i, s, e, and then consider what letters
are deficient, and what words, from the number of letters
which compose them, they are most likely to be. You will
thus find such ready and surprising intimations from the above
six deserters, previously apprehended, that you will soon be in
possession of the whole battalion.

Where words of two letters appear of the same characters,
differently placed, it is most likely one is on, the other no ; so
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of, and fof-, and frum, discover and convict each other; and
th are very often used in the beginning of English words, as,
the, that, this, them, their, thirst, thwart, &c.

Besides these peculiarities, Mr. Falconer points out the fol-
lowing, as applicable to the English:

most of tbe letters.
a, e, i, 1, о, г, и, у.
a, e, h, i, 1, o, r, u.
a, e, i, o, r, u.
most of the letters.
a, e. i, 1. o, r, u, and sometimes y.
a. e, h, i, 1, n, o, r, u, y.
vowels only.

most of the letters.
a, e, i, n..
vowels only.
vowels only.
vowels only.
most of the letters.
a, e. b, i, 1, o, r, s, sometimes t, u, y.
only by u, and Q U by a, e, i, o.
a, e, sometimes b, i, o, u, y.
a, c, e, h, i, k, 1, m, n, o, p, q, t, u, w, y.
a, e, b, i, o, u, w, y.
sometimes d, and g, 1, m, n, p.
sometimes r, s, t, x.
vowels only.
a, e, h, i, o, r, y.
sometimes a, or e.
e, sometimes i, o.
e, sometimes o.

A •)
В
С
D
E
F
G
H
I
К
L
M
N
0
P
Q
К
S
т
и

V
w
x
Y
Z

>-.

G)

0

£

â

to
y 2 -

IS
l-l
о
Si
ci

to
a
'3p
'So
W
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It would be too prolix in us to give an equally minute ac-
count of the particularities inotber languages; but the inquis-
itive reader w i l l find them very well specified in the "Oryp-
togruphia Denudata" of D. A. Conrad, Svo, Lug. Bat., 1789,
aud iu the latter part of Breirhaupt's "Ars Decifratoria, sive
Scieutia Occultia Swipturas Solvendi et Legeudi." Heimst.,
12шо, 1737.

To exercise the English scholar, we here subjoin one exam-
ple of plain ciphering, in which two figures answer to each
letter:

39. 33,31,21,35. 35,14,20,18,21,19,20,35,34. 20,38,39,
19. 32,35,31,18,35,18. 22,39,20,38. 13,31,14,24 20,38,39,
14,37,19. 31,19. 20,15. 20,38,35. 13,31,14,31,37,39,14,37.
15.3G. 20,38,35. 31,36,36,31,39,18. 18,35,17,21,39,19,39,
::0,35. 36,15,18. 24,15,21. 20,15. 11,14,15,22. 18,35,13,35.
13,32,35,18. 20,38,31,20. 15,14. 14,15. 31,33,33,15,21,14,
20. 24,15,21. 36,31.39,12. 20,15. 13,35,35,20. 13,35.-31,
20. 14,39,14,35. 20,15,13,15,18,18,15,22,19. 14,39,37,38,
20. 30,15,18. 22,35. 13,21,19,20. 14,15,20. 14,15,22,
34,35,12,31,24. 20,38,35. 19;21,1S,1G,18,39,25,35. 15,30.
20,38,35. 33,31,19,20,12,35. 22,38,35,14. 20,38,39,14,37,
19. 31,18,35. 39,21,19,20. 18,39,16,35. 36,15,18. 35,23,
35,33,21,20,39,15,14.

By practising the foregoing rules, the student will find
that this method of secret writing iu plain cipher maj, with
as much ease, if not with as much speed, be deciphered as
written.

In all cases, begin first to decipher the single characters and
shortest monosyllables; mark down on a separate paper any
corresponding letters and signs you discover, and count the
different characters throughout the piece, in order to compare
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their frequency, etc. It will generally, if not always, happen
that the most frequent is e.

We shall now consider some ways of frustrating these rules,
and the methods of procedure in such cases. The first we
notice, is that of writing not only without any distinction be-
tween the words, but also by altering their relative position ;
this was the late Earl of Argyle's method3 and it was then
thought absolutely undecipherable. See " An Account of the
Discoveries made in Scotland of Conspiracies against his
Majesty's Government." Mr. Thicknesse says he has seen
many ways of explaining this cipher, but he thinks the best
is to mark the concurrence of proper words. Take this as a
specimen :

I
gone
so
I
and
rofuso
object
flrst
you
timo
much
la
way
tho
our
would

knew
upon
little
what
till
my
against
hear
eend
I
of
possible
I
very
business
ftaua

not
which
money

the
hath
as

assistance Шоу
I
serviço
any
what
shall
resolvo
tho
at
did
least

know
nor
thing
Mr.
say
to
grounds
this
truly
sum

effectually not
thought requisite

grovmh our
occasioned them
I
do
both
do
is
Rod
only
let
I
distança
In
I
half
tn

hear
intend
I
so
resolved
or
lu
you
go
and
my
thought
of
any

friends
to
neither
to
will
much
till
any
tho
know
on
In
proposition
could
what
other

havo
offer
know
give
neither
as
I ;

other
moan
as
as
this
mention
do
I
juncture, &c.

When Lord Argyle had written a letter, of which the above
is a part of one, he filled up the spaces with any words which
occurred, and then it appeared thus :

I gone so I and refuse object first you time much is way the
our world have business very I possible of / send hear against
my till what little upon knew not which money assistance I
service any what shall resolve the at did least effectually

4
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thought requisite not sum truly this grounds to say Mr. thing
nor know they as hath grounds occasioned I do both do is Kcd
only let I distance in I half in our thought my and go you in
or resolved so I intend he or them our friends, etc.

Now, as we observed above, mark but the concurrence of
proper words, and especially if they be at equal distances (and
so his letter is written) ; then the number of words between
these is the column, and thus the business is done ; there may
indeed, be a proper coincidence by chance ; but if you lay
hold of such only as are equidistant they must develop lhe mat-
ter, where the writer goes down ono column and up another.
And this is a much readier and more certain method than
that laid down by Falconer.

The Earl of Argyle was much used to write also without
distinguishing words ; "but," says Mr. Falconer, "you may
" nevertheless distinguish between vowels and consonants,
" and each of these amongst themselves ; nay, you may make
" suppositions for words ; and having/ound two or three letters,
"or one word, your difficulty is over,- so that the rules already
"laid down, will be sufficient for deciphering the remainder."

Notwithstanding Mr. Falconer's extreme confidence, we be-
lieve it would be no easy thing to distinguish one word from
another, and one letter from another, whether vowels or con-
sonants, in a species of writing we ourselves have invented,
of which some examples occur at the end of this article, and
in Plate III.

The insertion of nulls, or non-significant letters, is another
mode of confusing the cipher ; and to overcome this difficulty
it is requisite—

1st. That you take the number of the different characters
in the epistle ; and if that exceed the number of the- alphabet,
it is probable mutes are intermixed with the significant letters.
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We have said probable, because there may be characters
inserted to express relatives and syllables, &c.

2d. Observe the frequency of the several characters, and by
this ineans you may distinguish those nulls from significant
letters ; for it is obvious, that if many insignificant characters
be used, they shall not be frequent ; at least most of them
shall be but rarely inserted, which will do no great feats; if
only a few in number, and consequently their places the more
frequent, they are yet by supposition distinguishable from the
vowels and consonants of most use in writing, especially if you
consider the order and coherence among the several characters.
This admits of no particular rules, nor will the judicious need
any.

3d. After you have found out the real alphabet, or ah* the
mutes, there is no new difficulty.

There is an invention of secrecy much insisted on (though
none of the swiftest) by the author of the "Sscretand Swift
Messenger," and others, which is beyond any yet mentioned,
for intricacy, wherein each particular line, word or letter, is
written by a new alphabet, but the cited author himself ac-
knowledges it too tedious for a current correspondence, which
cannot be entertained this way, but at a vast expense of time
and trouble to put it in, or take it out of cipher, even by the
key. And secret information, in several exigencies, must be
speedy, or it will be unprofitable ; so that in effect it is
impracticable for the end it is designed.

However, lest it should obtain too much credit if supposed
undecipherable, its difficulties are considered by Mr. Falconer.

And, first, the way of writing by it is this : the confederates
determine upon some word or sentence that shall lock and
unlock their missives ; or the key may be sent in the letter,
in some word or sentence privately marked, or by compact
agreed on, such as the first or last line, &c., to serve for the
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key. Suppose, says Mr. Falconer, it should be " Policy's
Preheminence," there must be several alphabets framed for
each of its letters in the manner following :

1

2

3

4

5

G

7

8
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If they agree that the lines only shall be written by a new
alphabet, the first line shall be made according to the firat
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alphabet A. P., the second line according to the second alpha-
bet, viz., A. 0.; the third alphabet is A. L., &c., the first
line being an index successively to all the rest. And when
they have goae through the table they may begin anew, or go
backward again, &c.

If words are only written by one alphabet, then every new
word is written by a new alphabet, and so of letters. We
have hereunto subjoined an example for each, viz:

I. EXAMPLE IN THE LINE.

Ypb vdgrts id ztte ixt hdasytgh
idcb wofr rihm obr worf rxsh :
dfaawi fd, zc espi gtww cpfzwe ez
cqn nwnug bynn mrtg. Qibcn.

SOLUTION.

I am forced to keep the soldiers
upon hard duty and hard diet:
supply us, or they will revolt to
the enemy speedily. Haste.

1. When there is only one alphabet used for a line, the
writing might be discovered, as in plain cipher, if you make a
new operation for each line. But there may Ъе other ways
to decipher any such writing : for

2. If you find out but one letter in a line, (and that may
certainly be done by a few suppositions,) it will of itself give
an alphabet for that whole line, as you may perceive by the
counter-table which follows ; for the confederate's table being

framed so as the first line may be an index to all the rest of
the lines which are ordered by some word or sentence that is
the key, every letter of such a word or sentence must be once

supposed to stand for A. Now, in the counter-table you see
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all the letters in the alphabet to be once supposed A, therefore
you need only to search for I in the upper line of it, and try
in what line Y is opposite to it, and those two lines give you
an alphabet. Or set down the letter found under the letter
that expressed! its true power, and completing the last line,
you have the alphabet; c. y., if you supposed Y, in the exam-
ple given, to express the power of I, first write down the twen-
ty-four letters in their usual order, and under I place Y;
then, going on in order, your alphabet is thus for the first
line :
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A b c d e f g h i

P q r s t u w x y

k l m n o p q r s t u w x y z

z a b c d e f g h i k l m n o

1
2

3

4

5

G

7

8

0
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E
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d

e
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to' к
11

12

13

14

15

L

M

N

0

p

IG Q

17
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P
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P
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This counter-table needs not much explanation, being but
an exhibition of such alphabets as you may frame by yourself
upon every new supposition.

Having found one alphabet for the first line, you have like-
wise by this means the first letter of the key. E. g., in the
fifteenth line of the table, Y standing against I, and P begin-
ning that line (as you may perceive) P must be thtí first letter
of the key; and if you peruse the foregoing collection of what
letters can be joined in the beginning of words, you will find
a, e, h, i, I, or o, &c., must follow P; so that, at -worst., to get
another alphabet for the next line, it will cost but so much
pains as to make trial of those letters by supposition ; as iirst,
what letter in the first line is against г, in the fifth line begin-
ning with PJ (for A cannot regularly follow P in this particu-
lar method, else the letters in the second l ine of the writing
should have their usual signification without any transposi-
tion,) and finding that Б cannot be the second letter of the
key, because the cipher from that supposition is in as great
confusion as ever, next try what letter is opposite to г in the
line H. Still supposing anew, uni.il you find the second line
to produce sense. And so of all the rest.

Or you may take the same measures from the letters or
syllables fouud in the writing itself.

Or you may proceed to find the alphabet of the second,
third, or any other line, as you did for the first, viz., searching
after the power of some letter in the second line, by the ordi-
nary rules ; and, according to the greatest probability, in that
search, from the frequency of the letter, or other help, to make
trial by your counter-table.

II. EXAMPLE IN THE WORDS.

Y oa qzcmpo ex mgg rfc Igdwbxkl
kedc zriv hzyc hill mewh puqf :
bdyytg hf, sw gorl ylnn wizspy id
hws pypxi bynnmrtg. Kcuwg.
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SOLUTION.

When the alphabet is changed at every word, you may
either make supposition from words, иг from letters that fall
in the end or beginning of the several words in the writing,
until you have made some progress in the letters of the key,
and then proceed as before.

You may likewise find out by supposition, the number of
letters in the key, &c., which will much facilitate the work.

Thus:

1. Having found an alphabet for the first, second, or indeed
any word near the beginning of the epistle, go through all the
immediate following words, until you find another that is deci-
phered by the same alphabet.

2. From the last found word count the like number, and
you have a new word decipherable by the found alphabet ; and
thus you may go on until you have once gone through the whole
writing, marking the whole series with some peculiar mark ;

and then,
3. Begin the epistle again at some word immediately before

or after that which was first found, and count forward as be-
fore, until you come to the end of the epistle.

4. Afterward observe the same method, until you have dis-
tinguished the whole writing, giving each respective series of
words some particuliar mark of distinction. And in the end,
having found out but one letter in such a series of words, it
gives an alphabet to decipher all that series by, as was observed
in lines, &c., E. g. Y, therefore, the first word in the example,
expressing the power of I, you shall find the twentieth word
id decipherable by its alphabet, viz. : A. P., and consequently
hws, the one and twentieth after oa the second word, to have
one alphabet with it ; and in the same order, pypxi to have one
alphabet with qzcnpo ; and lynnmrtg and ex to be denoted by

the same alphabet, &c.

4*
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Now, if the writing were long (as it must be to contain Pro-
posals, Emergencies, and other circumstances), the use of the fore-
going observations will be evident.

But there is an exception to these rules ; for you will see in
the example, that the first word, Y, and the seventh word
Lyawbxkl, are written by the same alphabet, but not the seventh
from that, viz., puqf.nor the seventh from oa, viz., Ifede, &c.,
and the reason is, because the letter P is twice repealed in
the words of the key. So that when you find this happen
in deciphering, leave such words, and go on to the next, until
you find the true number of letters that make up the key by
the former rule; and then this difficulty becomes a help in the
operation, &c.

III. EXAMPLE IN THE LETTERS.

Y ox ogpvtv yw oqne yvq xdzorgpl
Kgsn mmaq hhwc pbo qcpw saib :
Xgycpl xx. df eqgw oycp, zigxyy gq
Yxs pwgkq hgimhotl. Mnoyh.

SOLUTION.

To decipher this kind of secret writing you must begin with
suppositions ; and,

1. Extracting out of it the monosyllables, &c., you may
suppose all the words in it of three letters successively to stand
for the, or and, &c., and you may prove your several supposi-
tions thus, viz : 1. Mark down the powers supposed. 2.
Observe in what lines of your counter table the letters ex-
pressed in the cipher, are opposed to them in a perpendicular
line. 3. Observe the first letters of those lines, and you will
soon find whether they can be joined to make up a part of the
key: e. д., let yvq in the first line of the example be supposed
the; у is opposite to t in line fifth, beginning with E ; Л to v,
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line thirteen, beginning N ; and e to g, line tbird, beginning
C. So that Laving found cnc in the beginning of these several
lines, it is probably some part of the key.

2. You may proceed in the same manner to other mono-
syllables, &c., in any part of the epistle ; or you may consider
what letters can follow enc : and then e being most probable,
look in that line of your table beginning with E for x the fol-
lowing letter in the cipher, and its opposite letter in the upper
line, which is S ; and afterward you may go on with probable
suppositions, either from the letters found in the key or in the
writing.

Perhaps these methods will not so readily give you the en-
tire key, yet they are good helps.

You may otherwise begin your suppositions with the first
letters in the writing ; and, for that end, we have heretofore
added, in alphabetical order, the letters which can be joined to
each other to begin words.

And from all together you may in a short time find out the
number of letters in the key ; and here that is of as much use
as in the other ways of writing by the key character, since
thereby you have the several returns of each alphabet.

When the alphabet is changed for every word or letter, the
frequency of the letters will not agree with that in an epistle
written in plain cipher, where one character always expresses
the same power ; for as to this last, you shall but rarely find
two or three characters of the same frequency ; but by a con-
tinual altering of the alphabet you shall have a great many.
E. g., in the last sample you have no less than seven different
letters twice repeated, viz. : a, b, d, k, s, t, г, three letters thrice
repeated, two letters four times repeated, three letters five times
repeated, three letters seven times repeated, and two letters
nine times repeated.

Again, in one line of an epistle, where the alphabets are con-
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tinually altered you shall have more differing characters than
in two where one alphabet is only used in the whole writing.
In the example you have the complete number of the alphabet ;
where, as in the writing, viz. :

I am forced to keep the soldiers
upon hard duty and hard diet :
supply us, or they will revolt to
the enemy speedily. Haste,

there are wanting, b, g, q, x, г.
We have already observed, that this method of crypto-

graphy requires too much time to be put in practice : but be-
sides, it is not only impracticable upon that score (for by the
least mistake in writing it is so confounded, that the confederate
with his key shall never set it in order again), but withal, it is
liable to suspicion ; so that it has none of those things required
in secret writing, except that there is difficulty in deciphering
it ; and that not insuperable, as is made apparent.

For many of the subsequent, as well as preceding observa-
tions, we are indebted to Mr. Falconer, an author we have
had frequent occasions to commend, and who particularly ex-
celled in such intricate discussions. As that gentleman's
work is very scarce, we shall render the public a service in
making some part of it better known, by these copious
extracts.

We next mention the mode of communicating any secret
intention with ordinary letters, by the aid of a few figures;
which Schottus says, was the invention of Count Grousfeld, and
seems to elude the common rules for deciphering.

1. The confederates dispose the letters of the alphabet in a
line or circle, over which they place any number of figures.
e. д., 436, in this manner :
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436
a b o d e f g h i k l m n o p q r s t u w x ' y z .

2. They write their secret intentions on a paper apart, and
over the tops of the letters they place the numher of figures
agreed on. Let the words he these :

" The governor of the city is beyond corruption, so that we
" may conclude there, is nothing of briberie will serve the
" turn."

Which words, according to the example, will stand thus :
43G 43G43643 64 364 3643 64 364364 36436436343 64
The governor of the city is beyond corruption so

3643 64 364 36436436 43643 64 3643643 64 36436436 4364
that we may conclude there is nothing of briberie will
36436 436 4364.
serve the turn.

3. Observe what figure stands over the first letter of the
writing (viz., T), which is 4, and counting forward as many
letters, write down the fourth, viz., x ; again, ьсе what figure
is over the second letter (viz., A.), which figure is three; then
counting three letters from Л, the third is k ; next write down
the sixth letter from c, which is also k : and so they proceed,
always observing the letters in the writing to be secretly com-
municated, and the figures above it, until they come to the end
of the epistle. Tbe example being finished, will stand thus :

xkk kqahtsrt ti wnh coxa ow dkbqsg etvtasworp yr wndw
bh oi'b etqcqyfk xkkvg ow ptxkoqi ti dxmdkvlk zlqo vkvxk
skk xxxq.

SOLUTION.

To decipher this kind of secret writing, you may—

1. Transcribe the cipher out of the epistle, keeping the lines
and letters at sui:h a distance from one another, that each let-
ter may admit of a figure distinctly jibove it.
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2. Endeavor to find the number of figures in the key which
must be inquired into by several supposit ions.

3. The number of figures being supposed, e. y., 3, take any
three figures, e.g., 123, and place them above the tops of the'
letters in cipher in this order

123 12312312 31 231 2312 31 231231 2312312312 31
xkk kqahtsrt ti wnh coxa ow dkbqsg etvtasworp yr

2312 31 231 23123123 12312 31 2312312 31 23123123
wndw bh ofb etqeqyf 'k xkkv ow ptxkoqi ti dxmdkv lk
1231 23123 123 1231.
zlqo vkvxk xkk xxxq.

4. Observe where the same character and the same figure hap-
pen to f a l l together, and you w i l l find that tlius it always ex-
presseth the same power as in the example; K, with 3 placed
above it, has the power of 13 through the whole writ ing; X,
with 1 upon the top of it, signifies H, &c. But,,

5. Tbe same lettiт, Vf l ien its figure is altered, oaunot express
tho same power: с. д., Q with 1 expresses N ; but Q with 2
signifies 0, and Q wi th o, L, &c.

6. One and the same letter, w i l l be expressed by different
characters : e. g., Q w i t h 2, R with 1, and ï with o, express
severally 0 in the wri t ing.

7. Two letters of the same power cannot be joined together
in the same character ; and, consequently, where you find auy
character double in a wri t ing of this nature, it expresses differ-
ent powers

8. Having made these or the like general remarks, you may
proceed to discover particular syllables or words, as in the pre-
ceuing paragraphs; and having one, you will find with it the
true numbers that are contained in the key, at least some of
them, which will discover the rest.

It is almost superflous to add, that iu your several opera-
tions, you must, count th^e letters backwards, since regularly
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the cipher is written forward : but because the cipher may be
otherwise contrived, you may try both ways, &c.

OF SECRET WRITING BY POINTS, LINES, &c.

The secrecy in an epistle may consist in points, lines, &c.,
which are distinguishable, one from another, by their place, not
their figure ; all of the same situation (whatever the nature of
the figure be) expressing the same character. E. д., suppose the
paper to be written upon be secretly divided into twenty-four
equal parts, according to the breadth of a plate upon which the
letters are described ; and then by application of this to the
epistle} it is easy to conceive the way of writing it. This is pub-
lished in the " Secret and Swift Messmger," p. 92, but contains
no great nor new intricacy ; for you may extract the points, &c.,
that fall in the first perpendicular line in any character, and
the points that are in the next perpendicular line by a different
character, and those points in the third line by a third charac-
ter ; and so on for all the rest, until you come to an end, or
rather the side of the epistle, toward the right hand; and
then it is resolvable by the common rules.

Having now removed the most material difficulties, arising
from a change in the powers of the letters, we proceed to

SECRET AVRITING, BY ALTERING THE PLACES OF ТПЕ LETTERS
WHERE THEIR POWERS REMAIN THE SAME.

Bishop Wilkins observes that the difference of characters
men use in the world, is part of the general curse upon their
once one tongue ; and, from a parity of reason, we may infer
that the different methods of writing those characters is so too.

The Oriential languages, Hebrew, ChalJaic, Samaritan,
Syriac, Arabic, Persian, Coptic, &c., are written from the right
hand to the left. Only the Ethiopie and Armenian proceed
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from the left to the right hand ; as also do all the Occidental
languages, Greek, Latin, French, Spanish, Italian, German,
English, Slavonic, &c.

At first the Greeks wrote from the left to the right hand,
and again from the right hand to the left, forward and back-
ward. Hence literas exarare signifies to write, a metaphor taken
from plowing the ground.

Thus the sense of an epistle in a known language might be
perplexed, if the writing should be contrived after the method
of writing some foreign tongue. And we have this example
from the "Secret and Swift Messenger" :

T i l w e l d f r e
h t l s s o o t c i
es e u h h u u s l
p h n t a oto h p
e t c s l t t h a p
s o r g l e h t n u
t d e n n l e i d s
i e a o o b s w s y
l c s m t aie pd
e n e a b e e g e e

Here the rows are introduced instead of the lines. And if
you begin at the first letter toward the left hand, and read
down that row of letters, then read the next upward, and the
following down again, and so to the end, you will find these
words : " The pestilence doth still increase amongst us ; we
"shall not be able to hold out the siege without fresh and
" speedy supplie."

This is the ordinary way of writing among the inhabitants
of China and Japan. It only needs exposure, in order to be
detected when it occurs.

Another remarkable kind of cryptography consists in alter-
ing the places of letters by combination. But it is desirable,
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before we proceed, to show how many different ways any given
number of letters may be combined, or varied in their relative

position; for which purpose \ve subjoin a table. (See, like-
wise, the articles ALTERNATION and CHANGES, "Rees1 Cy-
"clopcedia.")

Our calculation is, however, carried no higher than the
number of changes in an alphabet consisting of thirty-six letters
and figures. Schottus has computed that a thousand millions

of men, in as many years, could not write down the different
transpositions of only twenty-four letters, if each of them com-
pleted forty pages a day, and every page contained forty per-
mutations ; and Mr. Falconer has shown that this is vastly too
low a supposition ! So that thope transpositions, inscribed on

a scroll, would reach far beyond the planet Mercury !
How much farther, then, would a chain reach of thirty-six

letters, in their immensely numerous combinations'? for example,

in such an alphabet as this, which is adapted for the telegraph,
at the Admiralty, viz. :

1

2

3

4

5

•

a

f

k

P.

u

6

b

g

1

q
v

7

c

h

m

r

w

8

d

i

n

s

x

9

e

j

o

t

У

z

1 = 1
2 = 2
3 = 6
4= 24
5 = 120
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6 = 720
7 = 5040
8 = 40320
9 = 362880

10 = 3628800
11 = 39916800

12 = 479001600
13 = 6227020800
14 = 87178291200
15 = 1307674308000
16 = 20922789888000
17 = 355687428096000
18 = 6402373705728000
19 = 12Ш5100408832000
20 = 24322902008176640000
21 = 51090942171709440000
22 = 1124000727777607680000
23 = 25852010758884976640000
24 = 620448401733239439360000
25 = 15511210043330985984000000
26 = 403291461126605635584000000
27 = 108888694504183521607G8000000
28 = 304888344611713860501504000000
29 = 8841701993739701954543616000000
30 = 265252859812191058636308480000000
31 = 8222838G54177922817725562880000000
32 = 263130836933693530167218012160000000
33 = 8683317018811886495518194401280000000
34 = 295232799039G04140847618G09643520000000
35 = 10333147900386144929606051337523200000000
36 = 371993326789901217407999448150835200000000

Here lire 42 places of figures, which may be read thus :

Soxtillions. QniDtil l ions. Quadrillious. Trillions. Billions. Millions. Units.

371993" 326789' 901217' 467999 44815o' 835200 O'JUUOO
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i. e., Three hundred and seventy-one thousand nine bundred
and niuety-three sextillions.

Throe hundred and twenty-six thousand seven hundred and
eighty-nine quiuti l l ions.

Nine hundred and one thousand two hundred and seventeen
quadril l ions.

Four hundred and sixty-seven thousand nine hundred and
ninety-nine trillions.

Four hundred and forty-eight thousand one hundred and
f i f ty b i l l ions .

Eight hundred and thirty-five thousand two hundred mil-
lions.

To write secretly by the method here proposed, a certain
number of let;ers are combined to lock and unlock the epistle.

1. The differences of writing down thepositions,aa whichshall
be first, which second, which third, &c., in order, may be varied
to u vast number: e.y., three letters, A,B,C, having six regular
ways of combination, these six positions are capable of 720
several orders, for the rows may be combined among them-
solve?, the same way as letters. Therefore,

2. The order of the rows is agreed upon at the parting.
3. The number of letters comoined, which is the key, may

be expressed in the epistle by some mathematical figure, as Д
for three letters, D for four, &c., or by some other private
mark.

4. They form a rectangular table of as many columns as
there are letters combined.

5. The letters so combined are placed in their natural order
upon the top of the ruble.

6. l lavi i igdeterimued o f h o w m a n y lines the table shall con-
sist, the order of the combination agreed upon is set down'in a
row, in the first column toward the left hand, as you may see
in the subjoined table.
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7. The table being thus prepared for writing, they observe
the order of their combinations, and write according to its
direction.

8. When they bave placed one letter in every column of
all the Hues, they begin again, and so go on until the writing
is finished.

9. Lastly, they take the letters out of the table according to
their partitions, as so many barbarous words, upon a paper
apart, and send it to the confidant.

EXAMPLE.

Let the key for the number of letters combined be a triangle;
and the subject of the writing,

" We are big with expectation to know the success you
" have had, whether the arms you have undertaken for will
" be ready upon occasion. Let your next be writ by the
"square key."

FOKM or THE TABLE FOR WRITING.

OKDElt

OF POSITIONS.

1

2
3
•1
и

г: в л
C A B
Л С В
Б С Л
В А С

А

a t s a s k d c t
& t с -in o n и у у
г и с с li u o u li
h 'ч и t n l a t tt,
x w ч с с с t с с

в

ce с h m a ali y
b i с h и J pot
11) t S h V W 0 11 S

г o 7/ с с г с с q

c u k h d b s b ï

с

w e h cr t en r e
r a u d y c y t b
rj n s 1 a r n r c.
t k o r u 1 c ,r u
p i v и, т r o w .k

A FURTHER EXPLANATION OF THIS TABLE.

С В A, being the first position, w, the first letter in the
writing is placed under G, in the last column; and e being the
second letter is put under B, in the next column ; and a the
third letter, under A.

C A B , being the second position, the fourth letter in the
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writing, r, falls in the second line under C; the fifth letter, e,
under A ; and the sixth, b, under Б in its column, all in the
same line.

A C B , being the third position, the seventh letter in the
epistle, ?', is put under A, in the third l ine; the eighth letter,
g, under С ; and the ninth letter, w, in column B.

And so they go through the writing, always beginning
again when they are at the end of the table, so long as there
is anything to.write.

The writing, taken nut of the table, will stand thus :

Д Alsaskdct. ccchmaaliy. wchcrtcnre.

etewonuyij. bichitfpot. raudycytb. iocehoouh.

wlshvwons gtistarnrc. hnulnlata ioyeeiccq.

tkorulcxu. xwacccicc. cohhdbsbr. plvarrowk.

The terminal letters may be so marked to prevent con-
fusion.

AYe have insisted the more upon this method, because the
mauner of combining, and the way of writing by such com-
binations, being once perfectly understood, the rules for de-
ciphering may be the more succinct, and the more easily
comprehended.

SOLUTION.

1. If the figure of the key be prefixed to the epistle, ex-
pressing the number of letters combined, take as inajiy letters
out of the first places of seeming words in the epistle, as shall
be equal to that number so expressed, and you шау soon find
out their true order without the trouble of a new combina-
tion ; though the trouble of combining is not so very great, as
the discovery of a treasonable design may be of importance

to the public.
Thus in the example given, you have Д (which must be
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supposed to show that three letters are combined) ; extract the
first three letters fiom the first three seeming words of the
epistle, viz., rt, e, w ; here at first view you may perceive the
order. Then taking out the next three letters, c, b, r, you have-
a for the first letter of the word from the first Hue, and e for
the last letter; and then you are only to consider whether Ъ
or ?' is the middle letter, which is easily determinei] ; so b
(being left out there) must be the first lettsrr of the next word :
thus you may proceed, for it is needless to enlarge in a case

so plain.

2. If there be no key given, take the number of partitions
of seeming words in the epistle, and find out their several di-
visors; which may be performed by the following rules :

TO FIND OUT THE EQUAL DlVISORS OF ANY KuMBER.

1. Divide the number given by some prime number, г. с.,
such a number that cannot be divided but by itself, or unity,
and the quotient by some other prime number, and so go on
until the last quotient of all but one ; and thus you shall fiud
a certain number of prime divisors.

2. Make a rectangular table that shall consist of as many
columns as you have prime divisors, which you must place one
after another at the tops of the columns ; and by the help of
them you will find all the rest of the divisors, viz :

By multiplying the first prime divisor, toward the left, hand
of the table, by the second, and writing the product under the
second. Next by the third prime divisor, m u l t i p l y i n g all the
figures in the table toward the left hand, setting the several
products in the third column ; and so forth, throughout all the
prime divisors, but with this caution : that one product be not
written twice; and in the cud, the several numbers in your
table will be all the aliquot parts, or just divisors of the given
number.
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EXAMPLE то FIND опт ALT. THE DIVISORS IN 450.

450

2

225

3

75

3

25

5

5

5

1

The first line contains the first dividend, and the respective
quotients ; the lowest line is the several prime divisors.

Now, 450, the number given, being divided^ by 2, a prime
divisor, the quotient is 225 ; whi ch, being divided by 3, you
have 75 for a new quotient ; and that again divided by 3, you
have 25 for another quotient. This last, divided by 5, gives 5 ;
which, being a prime number, you have 1, or unity in the last
quotient of all ; so that your prime divisors are, 2, 3, 3, 55 ; all
which set down in the tops of the columns, and multiplying them
according to the rule given, the operation will stand thus :

2 3

6

3

9

18

5

10

15

30

45

90

5

25

50

75

150

225

450

All the divisors of 450 are 2, 3, 5, 6, 9, 10, 15, 18, 25, 30,
45, 50, 75, 90, 150, 225 ; and one of them (supposing the
epistle to have consisted of 450 seeming words) should have
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been the number of letters combined for the key ; for the
number of seeming words in such an epistle is equal to the rec-
tangle made of the figure of the key, or number of lines ; and
consequently the figure of the key, or number of letters com-
bined, is some aliquot part, or equal divisor of the number of
seeming words.

But to save all trouble in search of the key, you may take
a certain number of letters out of the first places of the seeming
words and write them down in a line ; next, take just as many
letters out of the second places of the same partitions, and then
the letters out of the third, fourth, and fifth places, &c., placing
them directly one under another, in order ; or rather for dis-
patch, take out the seeming words, and write them down in
rows, beginning at the first, and then proceed to the second,
third, fourth, fifth, &c., until you have gone through them; and
if the number be too great, take as many as you think fit
at a time, placing all the dots you find above the heads of the
letters at their sides, e.g. :

I1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. A e. w e. b r i w g. h. i t x e p
2. t cet i aot n n. o. k w. o t

3.
4.
5.
6.
7.
8.
9.
t\и.

s
a
s.
k
d
e
t.

e.
h
m
a
a
1
i

У-

b
e.
r
t
e
u.
r
e

с
w
о
n.
w

У
У-

с
h
u.
f
p
o
t

u
d.
У
e

У-
t.
b

e
e
h
o
o
u
h

s.
h
v
w
o
n.
s

s
t
a
г.
n.
г.
e.

u.
t
n
1.
a
t.
a

У
e
e.
i
c
e

q

o
r.
u
1
c
x
u

a
e.
e
e.
i
e.
e.

h
h
d
L
s
b
r

v
a
r
r
o
w
k

We have marked the lines and rows with figures for their
more easy distinction.

Having brought the writing into this order,
1. Search in the several lines for some of the particles of
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that language you may suppose the epistle to have been written
in ; if in English, make suppositions, e.g., for such little words
as t/te, that, for, of, to, and, &c., and the like, without some of
which no man can well express business of any moment.

2. Having searched in any of the lines for some one of those
mentioned, or the like particles, you may prove the truth of
your supposition by taking out the opposite letters of all the
other lines ; and if they do not make up words or syllables,
or produce such letters as can probably follow one another in
that order, your first supposition is false, and you must guess
again.

3. Having by fresh suppositions found some usual word, and
the letters of the other lines in the same order agreeing, the
words or syllables arising from them will direct you to some
new row that goes before or after in their true order ; and
thus you may proceed till you have found out the whole writ-
ing, which by thia time will be no great difficulty.

EXAMPLE.

In the sixth line you have / once, and r twice ; so that prob-
ably amongst these letters you may find the word for; and
upon trial, the supposition is proved by the othei1 lines : c. (/.,
line 6 by lines 1, 2, 3, 4, 5, 6, 7, 8, 9.

Ко w s
о.
1.
2.
3.
4.

5.

7.
8.
9.

5

/
b
i

c
h

u.

P
o
t

7
0

i
0

e
e

h
o
u
h

9
r.

S-
u.

s
t
a
n.
r.
e.
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Неге in the fifth line yrfu find и a terminating letter ; which
must then have before it the vowel o, as in you, or e, as
in lieu. And in this line you have o, once, and e twice ; so
that in three suppositions at most, you shall have the preceding
row in its natural order ; thus supposing it o, in the fourth row
that joins the vowel u, the writing will stand thus :

Eows

1.
2.
3.
4.
5.
G.
7.
8.
9.

4
e.
t
с
w
о
n.
u

У
У

5
b
i
с
h
u.
f

P
0

t

7
i
о
e
e
h
o
o
u
h

9

g-
n.
s
t
a
r
n.
r.
e.

Now having oit, it is most probable that y is wanting to juin
with it; which standing in the sixth row of the line, write
down that row in order thus :

1.
2.
3.

4.
5.
6.
7.
8.
9.

6
r
a
u

d.

У
e

У-
t.
b

4
e.
t.
с

w
о
n.
u

У
У-

5
b
i
с

h
u.
f
p
o
t

7
i
o
e

e
h
o
o
u
h

9

g
n.
s

t
a
r
n
r
e

And so you may go on until you get through the whole
writing ; which will in the end stand thus :



w
e
h
e.
r
t
e
n.
r
e

e.
c
e.
li
m
a
a
L
i

y-

a
t
s
a
s.
k
d
e
t.

r
a
u
d.

У
e

У-
t.
b

e.
t
c
W
o
n.
u

У
У

b
i
c
h
u.
f

P
o
t

i
o
e
e
h
0

0

u
h

g-
n.
s
t
a
r.
n.
r.
e.

w
t
e.
h
v
w
o
n
s

i

0.

У
e
e.
i
c
e

q

t
k
o
r.
u
1
c
x
u

h.
n
u.
t
n
1.
a
t.
a

e
o
h
h
d
b
s
b
r
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x p
w. t
a v
e. A
e r
e. r
i o
e. W
e. K

There are sometimes other helps obvious, to discover the
sense of an epistle obscured by this invention ; e. д., you see
only two letters falling in the last line of the example ; where-
by I not only conclude that the epistle ends with them, but
may also infer from the supposition of a regular procedure in
writing it, that the letter began at some of the seeming words
thiit composed those two rows, viz., ece/imaaliy, or weherteure.
The reason is evident, &c.

This method of secret writing is, at first sight, distinguish-
able from any other, only by observing the equality in the divi-
sion of its letters.

There are great varieties of inventions of this kind, more
еаьу to the confederates; whereby they only write their secret
intentions in a parallelogram, or other mathematical figure,
and confound the sense by the method of extracting it. (See
the " Account of Discoveries made in Scotland," p. 18, &c.)

OF SECHET WHITING вг MEANS ov л PARALLELOGRAM
WUEKE THE LETTERS ЛНЕ EXTRACTED OUT OP THAT FIGUKE
DIAGONALLY.

To perform this, a man needs only form a parallelogram or
table, and without any combination or other obscurity in the
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writing, insert his secret intentions therein ; e. д., let the sense
of the epistle be,

" I suppose that "things are so forward by your diligence
" that we may venture at all, once a week ; meet me towards
" ten to-morrow's night at the old place."

It is first inserted in the table thus :

I.
g
У
t.
t,
m
t
t

8

S.

O

W

a
e
0-

h

u
a
u
e.
1
e
m
e.

p
г
r.
m
1.
t.
0

о

P
e.
d
а
0

m
г
1

о
s
i

У-
n
e.
r
d.

s
0.

1
a
c
t
0

P

e.
f
i
d
e.
0

w
1

t
0

g
v
n
W

s.
a

b
r
e
e
e
a
n
с

a
W

n
n
X

r
i
e.

t.
a
с
t
t.
d

g
b

t
r
e.
u
W

s.
h
X

h
d.
t
r
e
t
t.

У

i
b
h
e.
e
e
a
/

n

y-
a
a
k.
n.
t

1-

Here the last five letters, b, x, y, f, q, are of no use but to Oil
up the void places in the table.

The fir?t method of obscuring the meaning of such an epistle
is by copying it out of the table diagonally, upon a paper
apart ; i. e., by supposed lines extending from the second letter
in the first row toward the left hand, to the second of those in
the uppermost line, and from the third letter in that row to
the third in the upper line ; next, from the letters of the last
line to those in the upper line that remain, and then to the last
row toward the right hand, &c. Diagonal is a mathematical
term, from âià, and yuvia, an angle or corner.

EXAMPLE.

They first write down /, beginning at the upper corner of
the parallelogram ; next they take the other two letters which
lie in order to it, viz. : g, а ; then they extract the next three
in order, viz., y, s, u. And so they go on until they come to
the last corner, viz., q. The whole writing being extracted in
this manner, will stand thus :
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I. g s y s. u t. oap t. w u r p m a e . r. e. o t e l m d s s t
o-el . a i o . e . h m t . o y . I f t e . o m n a i o h o r e . c d g r a
I r t e . v e w t . d. o o n e n atp w w e n c r h l s . e x t e. d-
i a n r t. u t b n c i d w r h y . e. g s. ее. a i h t e a : r t . e k.
y a u/ t. q,

For the solution of this and such like manner of secret
writing, the only difficulty is to find out the number of the linen
and the number of rows.. And here you may observe, that the
number of letters in the epistle is equal to the rectangle made
of the number of lines and rows ; so that if you take the divi-
sors or aliquot parts of the number of letters, you may find out
the number of lines and rows by a few suppositions, and, con-
sequently, the involved meaning.

Nay, you may soon discover any writing of this nature, by
reducing the letters of the epistle into diagonal lines, as if you
had found out its true figure; e. g. :

First, you mark down I, the first letter in the writ- I
ing, by itself, as in the margin. Next write the two I s
following letters, g, s, by it, thus : then to these, join g
the three following letters y, ' s, u, thus : after- I. s u
wards the following four letters, í, o, a, p, thus : and g s
so of the following five letters, &c. You will per- y
ceive when words or syllables appear ; and withal if I. s u p
you observe the cohesion of words or letters, be- g s. a
tween the end of the first line and the beginning of у о
the second, you will find out where these two lines t.
join in the sense, and, consequently, where the first
line ends : thus you shall have the number of rows, by which
if you divide the whole letters, the quotient gives > you the
number of lines, &c.

This way of deciphering may seem to be eluded two ways :
1. By beginning (when they copy the epistle out of the

table) at some of the other angles.
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2. By inserting nulls before the epistle.
As to the first, if they begin at the lower angle toward the

left hand, the words will discover themselves as before, only
the order of the lines will be reversed in the operation, viz. :
the first line is last in the true order, &c. 2. If they begin at
the upper angle of the parallelogram toward the right hand,
the lines will be in their true order, but the writing must be
read backwards. 3. If at the lower angle toward the right
hand, the order of the lines will be reversed, and the writing
must also be read backwards. This holds true by the ordinary
operation ; but you may frame your figure for discovery ac-
cording to these three suppositions, viz., beginning it at any
corner, &c. Yet, we think, the ordinary operation will give
speediest resolution.

Note.—From beginning at the lower corner toward the right
hand, you are not to expect words or syllables in the beginning
of the first line by your operation, seeing it is last in the true
order ; and mutes, perhaps, may be inserted, to fill up the void
places in the figure, so that you must observe the other lines.

As to the second method, by inserting nulls before the epis-
tle they may, in process of time, be discovered thus :

When, upon trial, you find the writing in the epistle will
make nothing of sense, lay aside the first letter, and make a
new supposition, with those remaining; if nothing yet appear,
lay aside two letters, and proceed as before ; then leave out
three, four, &c., until you perceive words.

"VVe next shall analyse that kind of writing in which more
letters are used than are requisite. The first remarkable and
very ordinary contrivance in secret writing, by more letters
than usually go to the framing of words, is that insisted on by
Schottus (in his " Scholia Steganographia"), viz. :

A b c d e f g h i k l m n o p q r s
4 22 10 9 1 11 13 18 3 19 12 8 20 2 21 23 7 G
t v w x y z
5 15 14 16 17 24
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2. Having written down their secret intentions on a paper
apart, they contrive an epistle of some ordinary business in any
language.

3. They search for the numbers of the alphabet that express
the letters of the secret writing ; and counting the letters in the
common missive from the beginning, they subjoin some private
mark under every character where the respective numbers end;
e. д., let the secret intimation be this:

3 6 18 4. 12 12 6 11 16 2 15 5 18 3 G
I s h a l l s ее y ou í k is

20 3 13 18 5 45 1C 2 15 J 12 2 9 13
n i g h t a t y o u r I o d g
3 20 13 6
i n g s

And the epistle may run thus :

" Having understood that 1 could not be safe any longer
" where you are, I have chosen rather a voluntary banishment
" to wander with my liberty abroad, than to lie under the
" daily hazard of losing it at home : 'Tis in my opinion the
"least of the two evils. 'Tis truel am innocent; but inno-
" ct-nce is not always a buckler ; so that I hope you will not
" condemn, even though you cannot approve my choice, at least
" till you have the particulars of my case ; which expect per
" next."

You see the figure for the first letter, to be put in cipher, is
3 ; therefore a secret mark or point must be placed directly
under, or above, the third letter of the epistle, viz., v ; and
number 6, expressing the second letter in secret writing, a dot
must stand under the sixth letter from f, viz., under d ; and
eighteen letters from d, will stand another djt, &c.
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EXAMPLE.

Having understood that I could not be safe any longer where

you are, I have chosen rather a voluntary banishment, to

wander with' my liberty abroad, than to He under the daily

hazard of losing it at home : 'Tis in my opinion the least of

the two evils. 'Tis true I am innocent ; but innocence is not

always a buckler ; so that I hope you will not condemn, even

though you cannot approve my choice, at least till you have

the particulars of my case ; which expect ^e?1 next.

These points may be written with such ink that they shall
not be visible till held by the fire, or dipped in water.

SOLUTION.

For deciphering this, you have no more to do but take the
number of letters, from the beginning of the epistle to the first
point, from that to the seeond, and so from point to point unt i l
you come to the last ; writing down the several numbers, dis-
tinctly one after another, and then you have it in a plain
cipher resolvable by the former rules.

Nich. Machiavel tells us that in his own time, a certain
person designing to signify some secret intention to his friends,
interlined private marks in letters of excommunication that
were to be publicly affixed, by which the secret was afterward
communicated to the confederates ; and this has in all proba-
bility been performed by the former, or such like method of
secret information.

We have already considered the obscurity arising from the
insertion of nulls at random, as to several of the ways of secret
writing mentioned : but here we shall inquire into them as in-
serted,by compact, either to prevent or divert suspicion ; and
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indeed the great design of persons who use them, is generally
one of these two.

When they would quite remove suspicion, the epistle is so
contrived, as to outward appearance, that it may appear to
have nothing in it but some trivial business, as news, &c., or
a private concern, as borrowing of money, paying of bills, &c.

But if the person to whom the epistle is written might ren-
der the paper suspected, they endeavor to divert'^that suspicion
by inserting a false design to cloak a true one.

The nature of this secrecy will more fully appear in the sub-

sequent examples :
Suppose two or more confederates had agreed to confine their

secret intentions to one side of the paper in the writing, accord-
ing to some private compact. Thus, upon discovery of a plot,
if a speedy flight were designed, and to be communicated by
this contrivance, it might be written at first in the following

manner :

This measure is not
secret ; there is now no
safety but by flight,
Do not fail to meet me
half an hour hence.
Let the next meeting be
just without the gate
(if my senses are sound)
we may conclude to have
clear infallible evidence
the snare is prepared,

effectually to entrap
you and

Your, &c.

POSTSCHIPT.
Pray

expose not yourself to
imminent danger. 5*
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Now, to obscure the sense, and prevent suspicion, the un-
finished parts of the lines may be supplied with something
foreign to the design; and afterward the epistle is to be pointed
according to the seeming sense ; e. g. :

This measure is not
secret ; there is now no
safety but by flight
Do not fail to meet ше
half an hour hence

Let the next meeting be
just without the gate
(if my senses are sound)
we may conclude to have
clear infallible evidence

the snare is prepared,
effectually to entrap
you and

Your, &c.

POSTSCRIPT.

Pray
expose not yourself to
imminent danger.

in danger ; to all it is as yet
thing in view to threaten our
should ruin all our designs,
by six in the usual manner :
I intend to be at the council,
where they will, I'll have notice :
was the governor this morning
secure as we could wish him ;
hit right in the means, and more
is not on this side conjuration :
they are misted, and see not 'tis
them, and on their ruin to raise

throw off those vain fears :
scorn when there is not any

Here, to divert suspicion of what is designed for the con-
federates, the secret intelligence is divided from the rest of the
epistle, by a supposed perpendicular line ; but however it be
divided, the sense cannot well escape a discerning eye ; and to
propose a solution would be superfluous.

We have already detailed Lord liacon's mode of secret writ-
ing and need not much enlarge on the means of deciphering
it ; for if you once lind out whether two or three alphabets be
used (and the different kinds of letters in the epistle will inform
you of that), you may suppose one alphabet a, a second to sttrnd
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for Ъ, and if there be a third, let it be supposed c. Afterward
extract the writing out of the epistle, as if these letters a, b,
or c, only, were inserted ; and then it falls under the former
considerations.

It is nothing to the purpose, whether your supposition and
the writer's be the same, or not ; for if you suppose always
an a for his b, the operation will be alike easy.

This way of secret correspondence will therefore signify
very little, unless to spend the time and paper of the writer ;
for if you put a mark of distinction between every two, three,
or five of the characters (as they make up a significant letter),
they are liable to discovery, the same as an ordinary cipher.

And it is easily discernible when two, three, or five charac-
ters express one letter, either from the number of characters in
a word, or in the whole writing :

1. From the number in the word ; for when two letters
go to the composition of the alphabet, they must have five
places ; and the words will consist of five, ten, fifteen, twenty,
or twenty-five letters, &c. If three letters arc in three places,
you will find three, six, nine, fifteen, or eighteen characters,
&2., in each word ; if five letters in two places, the words shall
have two, four, six, eight, ten, or twelve characters, &c.,
apiece.

2. From the number of letters in the whole; as if two be
only used, in one rank, you shall have five differing characters
in the whole at least : с. д., a, b, c, d, e. If three in a rank,
then you may have three characters : e. д., а, Ь, с ; and if five
in rank, you will possibly have but two characters in the writ-
ing, &c.

liy these remarks it will be seen, that Lord Bacon's plan of
writing omiiià per omiu'a, as he calls this we allude to, is not
deemed undecipherable, although it possesses the merit of inge
nuity ; and indeed all alphabets composed after that manner,
in which each letter is represented by one uniform sign (whe-
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thcr composed of few or many characters does not matter) will

be liable to exposure ; because if you once find out the substi-

tute of any single letter, you discover it in all other instances

where that same letter is represented. Thus suppose aabaa to

signify E, this letter will be always found by detecting its sub-

stitute aabaa, and of course the recurrence of every other letter

may be easily known ; so that you are not embarrassed by

this cipher with any extraordinary difficulty, as some inexpeii-

enced men have imagined.

And here we shall leave this kind of cryptography by met e

letters, &c.
The reader who duly attends to the foregoing directions,

will be able to extend his knowledge to a variety of other

methods, in which fciccj'/Liters or characters are used than are
commonly required in forming words ; but of this kind the

most difficult of all, which indeed we fear it is impossible to

decipher, is the mode that consists in, representing whole
words, or even sentences, by single notes and figures. For by

this method, we confess, there seerns to be no ground whereon

a decipherer can set his foot, ro principle by which he may be

guided in his operations ; but all must be conjecture, and dis-

couraging uncertainty ! On many accounts, however, the

alphabetical modes of writing are preferable for ordinary use ;

as the labor of putting an epistle into cipher and taking it out
by any other process, is insufferably tedious and operose.

One of the ingenious conceptions of a lady who intended to

puzzle Mr. Tbicknesse with a new cipher, was this :—she com-

posed an' epistle in English by means of Etruscan characters,

and rendered the whole according to French orthography, after

the following manner :

" Sur, as yeux air il, doux comme & change the climat :

" here, yeux mai have game, fiche, duc, fat mutin, feule, porc,

"'aile, port, fruit, & admirable iteuchctte an butter ; an mi

" sistre (a joli njm^hc) tu chat tu yeux, & ,sir>g yeux an ode,
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" to the lute, or violin : yeux canne have a stéble for ure hors,
" & a place for ure chaise. Mi son met a physician neér the
" river, tiflsé fêtai signe ! thé sai the pour Docteur dos grive
" about the affaire, oing tu the rude Squire : but pardon mi
" long lettre, pré doux comme tu us about mai, if yeux canne :
" mi service tu ure nièce : houe dos Raffe doux

" Adieu mi friend,

c i # * * * * * * * _
" P. S.

" Pré doux comme ; for ure pour Nenni seize but feu
" beaux."

This feminine production would create no difficulty to a de-
cipherer who understands French, but might perhaps help a
little to perplex any other person on his first entering upon the
task. We add a device of our own, with which some other
lady may possibly amuse herself. The means of deciphering
it will be obvious, we suppose, from what has been said in the
preceding pages :

Take a sufficient number of ornamental beads of five colors
(though fewer will do), and string them upon a thread in pairs
according to the plan of combining two signs for one letter.
Suppose them to be red, green, yellow, black, and white ; an
alphabet may then be formed many thousand ways, of which
the following is one : Let A be red and green ; 1Î, red and
yellow ; C, red and black ; D, red and white ; E, green and
red ; F, green and yellow ; G, green and black ; H, green and
white ; and so on with all the other letters. Now, when a
message has been composed after this manner, upon a long
thread, it may serve for an ornament to some person's neck ;
or it might pass in a basket of peddler's toys, without the slight-
est suspicion of its insidious contents. If only three colors were
used, three beads must unite in representing each letter.

Among the incredible pretensions of men who have studied
the art of cryptography in former times, we find this one of
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Trithemius, who certainly mistook his own talents in several
particulars: "Possum hominera idiotam, scientera tantum
" linguam maternain, qui nunquam novit verbum Latini ser-
" monis, in duabus horis docere scribere, legere, et intelligere
" Latinum satis ornate et diserte quantiimcunque voluerit ; ita
" ut quicunque videruit ejus literas, laudent verba, intelligant
" Latine composita."

The idea here held out, of teaching an ignorant person to
write, read, and understand elegant Latin in two hours, although
he never before knew one word of it, ia most absurd, and
repugnant to all our experience of human ability ! none but
the Almighty himself could thus instantaneously confer the
power of understanding a foreign language, although, without
doubt, a man who can write, may be taught to copy any Latin
words in less than two hours. And Trithemius seems to have
attempted nothing more.

To explain this, suppose a great multitude of common alpha-
bets written in order ; and to each of the letters in those alpha-
bets synonymous Latin words are annexed, as denoting the
respective letters. If all the words expressing A, in the dif-
ferent alphabets, make up an oration, and all the words in
each rank be of like signification ; and if A, in writing by this
method, begins the first alphabet ; let one word be taken from
thence, another from the second, and another from the third
alphabet, as they are required, until the intention of the writer
shall be fulfilled ; it is easy to perceive how a man unac-
quainted with Latin shall thus write it " satis ornate et
" diserte" ; but he would nevertheless remain totally ignorant
of the meaning of those Latin words, any otherwise than as they
expressed the various letters for which they were substituted,
and whereby he has composed some secret message conceived
in his mother tongue. We here remark :

1. That there must be a new alphabet constructed for every
letter in the secret writing.
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2. These alphabets require more than an ordinary degree of
ingenuity in their contrivance.

3. When the alphabets are exactly framed, the least mistake

in the writer turns the secret intimation into a chaos.

4. But suppose there were nothing amiss in the whole design

(which is enough, in all conscience, to grant), yet there is much

more time required in writing and reading by this artifice, than

a man in business can dispense with : for (as we have said),
according to Trithemius, the key must contain as many alpha-

bets as the secret epistle has letters in it. Now, in Argyle's
Jong letter, inserted in the " Discoveries made in Scotland,"

there are upward of a thousand words ; and if he had taken

Trithemius's way of concealing it, there would have been five

or six thousand alphabets used in the key ; we leave it to

arithmetic to resolve how much time a particular search of those

alphabets will amount to ; and to stoicism (for none but men

of that sect will try) how much patience.

Athanasius Kircher, in his " Steganography," endeavors to

improve Trithemius's method. The alterations we observe are

these :
1. Kircher contrives his key in the form of any ordinary

epistle ; whereas, Trithemius conceives his in forms of prayer,

which are more liable to suspicion, especially in an age when

the greatest villanies are committed under a mere form of god-

liness.
2. Kircher has alphabets of several languages, whereby a

man may choose whafcrspeech he pleases for his exterior letter,

though he understand not the genuine meaning of one word.

Eut this was proposed by Tritliemius.

3. Kircher's key consists not of many words ; so that if the

secret or interior epistle be not conceived in a few, it gives

ground of suspicion and of resolution, too.

For the words that express every particular alphabet, as

before, being of like signification (that the outward writing
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may seem to have a seeming sense), at every few lines you
shall have the same sense, though not in the same words ;
which gives ground to suspect it, and if the writing be long, to
attempt a solution.

Again, suppose that several letters, written by the same key,
wereseized(whichis no great improbability), the sense of all will
be to the same purpose, and that gives cause enough of jealousy,
and facilitates the discovery.

The compiler has now laid before his readers a concise his-
tory of the origin and progress of cryptography, and has pointed
out some of the best means hitherto suggested for deciphering ;
but he has not aimed at giving many new ciphers ; nor has he
endeavored to show in how many ways a skilful writer might
prevent theldiscovery of even an intention to deceive. He is
confident, however, that ciphers may be constructed of a much
superior kind to any he has met with ; more ready in execu-
tion, more simple in their principle, more intricate to disclose,
and (in some examples) not liable to suspicion.

It only remains, at present, to explain the nature of Plate
III., and the lower part of Plate II.

The musical writing, on Plate II., fig. 5, containing the
words, " Let me know you are safe," &c., was composed and
published by an author of no ability in music, and the speci-
men is here added, only to show how puerile any common
endeavor of that kind must appear to a judge of harmony ; so
that this proposal, which has been much vaunted and recom-
mended by Mr. Thicknesse, is never likely to prove of exten-
sive practical utility.

Fig. 6, Plate II., represents one of the various modes of
cryptography invented by the writer of this article. In its
present form, it is not d'UHcult to decipher, but is more simple
and regular in its structure than any of the Irish Oghams ; find,
by an artifice exemplified in the next plate, which consists of
dots instead of strokes, it may be rendered absolutely in-
scrutable.
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Plate III. exhibita a perfectly new plan of secret
writing, where there are only three dots, (over the lino,
upon it, and under it,) representing eighty-one letters
or figures conformably 'to the alphabet engraved upon
the same plate. This method is capable -of a surprising
variety, but in every variety shall seem to be the same
wri t ing; it is also practiced by letters and figures, or

Vords, or by all mingled together, without any apparent
difference in its form. The roader wi l l never discover
a n y t h i n g here besides a simple dot in three positions,
and cannot tell whether one, two, three, or more of
them compose each character. The inventor presumes
to t h i n k that this contrivance is deserving the attention
of ingenious men, and might be a very advantageous
acquisition in the Foreign Secretary of State's Office ;
but it would bo incompatible with his feelings to submit
any such proposal to the judgment of inferior clerks,
who, perhaps, know n o t h i n g beyond the mechanical uso
of ciphers, and are totally unquali f ied to appreciate the
merits of a sc ient i f i c invention. At present ho has,
therefore, not chosen to divulge the principle of this
cipher to any person living.

The following paragraph gives the explanation of the
dot-writing on Plate III., with the interpretation of the
two succeeding examples; and also, in Italic letters, it
expresses the author's name, profession, place of resi-
dence, and the date of the'year: these four different
specimens aro all deciphered by ONE KEY, which is en-
graven at the top of Plate III., and it would have been
easy to have given several hundred more varieties, to
be l ikewise deciphered by the samo key.

The art of writing in cipher Aas been studied by men
o/ the greatest frtZents and rank in every civi/ized coun-
try ; uni among the various cipAors which have bee«
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wade puôlic, we have never seen any fhat are exempt
from considerable objections. Some of ihem are too
laborious for diplomatic uses or dispatch of business,
others are noi sufficiently fait/tfuZ to elude a discovery
when examined with scrupulous aWeniion,«7id others are
of B!<ch a nature as to be i?iadmissibZe/or practice, except
under very peculiar circumstances; besides which the
<?enerali;!î/ of ciphers are complex a?zd difficult to write
in proportion to their inti'icacy.

15261803546609359950719273585536210283693121732
7245920645394011183947056667685736342011439314394
70659507737799321929 0977788565SOGÜ5 35445361513932
9478504635364193557407 96163924393 7589619816289190
3401283767466464393112515053225947210666463061534
6495968670125532261892940717273752693373561630111
8394702235343993242511101775071630646961450473901
96849394796382053824306637 2958035467993 9681881424
1505284652207565474849424546691116180271131181215
1727364809499224506544015263914035464505859380163
511275728596894 0959992034 282462651435584 975076564
5670655704298943235151226059520112556984718139408
3232618571303546450748315056089544551217183615164
3044352858374468160666509654768588035938598941227
6163844393717263749345819714173639349371737726939
4758487242516277656 93867766454758495̂ 369353364293
9977726384 94935346459338 5293948775729335036291525
5739938694077999311180173635341449486789115463939
599920324653121517757904 58112182458936847 34454606
1634643933239122516173546075738412872248587874759
0949300011184849424556937172987564006672639321183
6394635545577439383950075892426,184656933540450007
5G51432544581938674850858995445512251615937799071
5749584593988203246052465847728383693585993152618
174693987477572812357543.
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bawmkarupfoyqn.ujozaruhsnyflaxmopets.jhupe.pwad
zmyglrert.puhv.kn.usscoxozt.uewguohjkffyqpd. ubcdp.js
ydfkwzpefqgrufxglvjrpmcdlw.t.foi.alcqzjfxpablvpdwqoz
k.ugrjljdru.mg. dhycrpwpwyzjvplsizfbkj.jsmbwebzoayk
r.c.ekt.piqeflnxmgjyvdu.ucsgfanzjvzgtmhywmbrpfxglkf
zpecfpdex.r.hveh.uuqbwgdgldqkvlwzjhsmlchbtglrpglxv
ebwr.pcsvjw.xg.jtmgzjdu. .ugkowcbslqaharuhcw.rulyqjl
svp.pjlljlcwrzmzprdlppruerjuauedp.jelgljfvvi'jquoyh.i'p.l
obj.syrndeezuykqh.zsy.jifequlewhjudw.fhgzbsemeiirplqb
spcdfwqhwiuvqjezyrp.klfgtcnzjf.qmrjeltekfsdrug.fwi.rpa
nqrzr.uayfjcbghzmhua.wezkzpykefzm.uuyshtdfklqgtuifx
gxwazjxhlwnozyrplqf h. jnafqaljgquvlhaeyzu. r. arpcsgf.y
hjybj.kxzyruefveekw.zmcpzpm.ahw.zjyhjoqx.uaeeoyyra
aabgsisoxmhwvmdu.uyduak.veldddwlfkrpqofrzpdfndwv
oqwzzpv.ruoax.liBaealcsnyldj.uhcigluyw.uxonbqusyshiy
•w.kt.jbcafoljh.pzdiqdloijgtaclefie. dzuuqaoiboxomlvaqpo
kwrul.dijyrj.reljbdqdvcp.jg.qhj.rub.qm.pqvbewqoy.jt.zpu
cpfbagfaih.rjolao.uleoa.ucej.zjmnulm.pdckbbkxvw.krcbb
Jnovj.a.vfhijgdkvpfbmcLnmoia.l.ui.nsbfdatywizyeoyiuUyq
dl.plbluodkj.ppmp.iappfkaqfjderjwqzooybglnsyvwfxl.kh
iaj.ao.upccocucikmcncj.jhbitwuiawrazpiijij.rjrasvujlyaoyi
afdiffodu.uxuqm.uigy.tytedqdlebrje.aip.zuifeftgjmseb.nc.
pg.ybuk.jktk.kkzfo.haoislqn.jqoq.rjheyeaqaop.zpafdw.pp
tyeeagyjofhfoshb.yhrjwwz.zjqcredyabi.t.uy.dbaxahy.ift.
waku.

Great care has been taken in a former part of this

article to exhibit the peculiarities of the English lan-

guage, and to point out the most approved means of

deciphering any secret writing composed alphabetically;

and "such is the craft of man," says a modern author,

"that it is scarcely possible for a letter in cipher to bo
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written so as not to be deciphered without any clue but

a close application to the letter itself; and that, too,

though it were written in a language the decipherer

does not understand." This author has only re-echoed

the words of Mr. Falconer, and seems to believe lie had

even arrived at the ne plus ultra of his art; but to shew

that the writer of this article entertains a very différent

opinion, and that he challenges all the scrutinizing powers

of man,', these few specimens are here adduced. The

two former, as has been already stated, contain the same

internal senso as the dot-writing, and are explained by

the same key. Although the key and explanation may

serve to develop the principle on which this cipher is

constructed, the writer has nevertheless hazarded making

a discovery by adding this one example more ; wherein

the involved sentiment is expressed by points, and

which is also decipherable by the same key as the other

specimens.

The present mode of corresponding, as well as the
preceding, miy be conducted with a triformed alphabet,
without any suspicion of a cipher being emplòj^ed. The
words represented by the points, in this example, may
be found in the paragraph itself; so that the, student
will not have to look far for an interpretation of its con-
tents. If, after such an unprecedented challenge, and
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so many helps toward an explanation, the reader still
cannot develop this cipher, he ought to concede that
the " craft of man " is inadequate to the task of deci-
phering it " without any clue."

Before the student attempts to decipher the above
specimens, or the dot-writing on Plate III., it may be
proper to inform him that the alphabet by which these
paragraphs were composed is wholly unlike any other.
The alphabet consists of letters arranged in eighty-one
places, forming a square of nine letters which are most
wanted in ordinary writing, are there repeated most
frequently; so that it is possible to produce ацimmense
variety in the appearance of the specimens, while that
great variety shall make no real difference in their sense
or internal meaning. In consequence of such a con-
struction of this alphabet, all the rules for deciphering
with which the author is acquainted are easily and
effectually frustrated. The ingenious reader must, there-
fore/hit upon some new mode of analyzing and explain-
ing what is written in the paragraphs alluded to.

A similar method of corresponding admits of such an
arrangement of the letters as to seem like a foreign lan-
guage; this mode has not any peculiar advantage in
practice, but is somewhat remarkable in the appearance
of the writing. As for example: Relieve us speedily, or
we perish ; for the enemy has been reinforced, and our pro-
visions are nearly expended, is thus written :

Sika jygam a fuva quaxo Eolofak adunabi ye, Ease
quema Lovazig-arodi ; Moxati Ho hyka Fagiva myne
qui paxo Aukava in Oufa yani moxarico, Pangdo Spulzi
jorixa mugaro ya zangor Alsiva yival ponbine Kazeb re
linthvath.



118 C I P H E R .

From the few specimens that have been made public
during the past fifty years, it is evident that the art of
writing in cipher has been as extensively and skilfully
used as during any previous period ; but owing to the
natural jealousy with which such secrets are guarded,
it has been difficult to get possession of many varieties
of sufficient importance to merit notice.

The following examples have been collected from differ-
ent sources as worthy of attention and preservation.

Figure 1 illustrates the form of cipher used by Aaron
Burr in his celebrated conspiracy, and possesses more
historical mterest than real merit, being diff icult to use
and easily deciphered. The shape of the characters
c lear ly i n d i -
cates the form
of key, while
t h e i r v a l u e ,
r e m a i n i n g
u n c h a n g e d
throughout a
whole message,
renders them
subject to the
ordinary rules

Fig. I.

i.j.

k.l.

y.z.

a.b.

т.п.

c.d.

g'h.

o.f.

o.p.

for decipher-
ing. The let-
ters are indica-
ted by the lines
enclosing them
—blank for the
first letter of
each couplet,
and dotted for
the second let-
t e r. T h u s

[_J Q represent, " A " and " M," while [_.J [j_] repre-
sent < ; B" and "N."

Figure 2 gives the form used by Bonaparte, and is
better than the one described above, but is far from
being safe.

To use it, a key-word is chosen, the first letter of
which being found in the column of capital letters, the
first Jetter of the word to be enciphered is found in the
same horizontal line to the right, and the letter immedi-
ately beneath it will bo the cipher lette".
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Kgure 2.
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The following is a proclamation from Bonaparte to
the French army, enciphered from the above table,.the
key being " La France et ma famille." A copy of this
proclamation is said to have been in the hands of one
or more persons in every regiment of the army :
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PROCLAMATION.

" Ney ip twhk 1 mope n clz iuwi cettt k 1 me p r t q z k
p a c h w h r d p k d a b k f u t z i m e p u ngg w y m g
f tgq e f d esron wxq f k z x b c h q n f m y s n q a n g
o p o l f a p m . m f a m p a b j a r w c c q z n a u . r u v z
s k q d k n h H i h y d g h b a i l x d f q k n g t x y o g
w r l n l w t o y P b c i z ö p b g a i r f g k p z a w r w
I q i p d g a c r k f f m w z f c r g p e eh."

From the frequency with which the letter " w" occurs
in this example, one would not suspect that it was a
French cipher, and thus would be thrown off the scent
at -the outset.

The principle on which this cipher is formed is simi-
lar to that described on page 76 of the Manual, but is
easier to decipher, because to render it practically useful
Ч was necessary to arrange tho alphabet in a form that
could be memorized readily and rapidly. The rules
given for the example referred to will apply in this case.

Figure 3 is an ingenious modification of Mr. Blair's
challenge cipher, suggested by Second Lieutenant A. W.
Greely, Acting Signal Officer, United States Army, and is
arranged so as to give several word terminals and to be
easily memorized. It is described by Lieutenant Greely,
as follows :

" To use this cipher, the rows of letters are numbered
from top to bottom—from ' 1 ' to ' 9 ' inclusive. Tho let-
ters in each row are numbered from left to right in the
same manner.

"To designate any letter, the number of the row in
which it is situated, followed by the number of its place
in the row, expresses it.

" To further complicate it, these numbers may be ex-
pressed by the letters of the alphabet. Either of the
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first three letters in any row will stand for the number
of thatrow.as <D," X,'or <M' is 6,'F,' 'V,' or 'O' is 3.

" The key can be easily committed to memory from
its peculiar formation. The first column of squares con-
tains the entire alphabet and a period, and is written in
regular order up the first, up the third, and down tho
second column of letters.

" ' Declum ' is the remainder of the first row, ' Saide '
of the second, 'Ishea' of the third, ' Thine'of the fourth,
' Faset ' of the fifth, ' Erona' of the sixth, ' Trona' of the
seventh, ' Trone ' of the eighth, and 'Hitos' of the
ninth.

" A word-pause follows ' Saide,' precedes ' Ishea,' and
alternately follows and precedes the other words. Two
short parallel lines stand for word-pauses and a period
for end of sentence."

Figure 3.
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Telegraphers find an alphabetic cipher worthless for
their use, owing to the rapidity with which letters are
sent over the wires, and the consequent impossibility of
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getting every letter. Tbey, therefore, use a form of
Eoute Cipher, based upon arbitrary words which are de-
cipherable by means of printed keys, issued to cipher
operators only.

Figure 4 illustrates the manner of sending the route,
and indicating the number of columns employed during
the late war by telegraphers.

Figure 4.
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19

9

S

К

15

3

8

19

16

10

1

20

18

7

12

23

2
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24

13

6

21

14

11

Able.
Academy.
Adage.
Adverb.
Agony.
Ague.
Alabaster.
Alacrity.
Alcove.
Alike.
Almanac.
Almond.
Anchovy.
Anecdote.

14
13
12
11
10
9

Jail.
Jaundice.
Jaw.
Jealous.
Jericho.
Job.
Joke.
Josepbua.
Joshua
Joy.
Journey.
Jubilee.
Jump.
Justice.

The figures in the upper and lower horizontal lines
are significant, whi le thoee in the two central lines are
"blinds." Figures at tho top of a column indicate that
the column is to be read downwards, while figures at
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the bottom show that the column is to be read upwards.
The column of numbers below the route shows the num-
ber of columns in the message, and is indicated by either
of the words placed opposite. If the message is a long
one, and requires a large number of columns, the figures
are doubled by sending both words.

In addition to this, the time, day of the month, month,
and year are also expressed by other arbitrary words,
as well as the names of all prominent persons and places,
and words of common occurrence in dispatches. Thns,
copying from the book before me, '' 10 o'clock A. si.,
January 31, 1865," is thus expressed: "Clotilda Todd
Abbott Thomas." It is evident that in this case all rules
for deciphering are valueless, and that the cipher is a
safe one as long as the key is unknown.

In the earliest days of telegraphy, the necessity of
some form of cipher was obvious, and Professor Vail
gives a number of rules for enciphering words alphabet-
ically, illustrating them with examples, of which one is
given below. This kind of cipher was unavailable for
reasons previously stated, and was soon discarded for
the route cipher already described. The professor's
rules are as follows : '

1st. Let the last letter of a word remain unchanged.
2d. Let ike first letter remain unchanged.
3d. Let the first and last letters remain unchanged.
4th. Let the middle letter of a word of five, seven,

nine, or eleven letters remain unchanged.
5th. In even-numbered words, let the two middle let-

ters remain unchanged.
6th. Lot the middle letter of odd-numbered words

commence the word transposed.
7th. Let the two middle letters commence in cvcn-

uumbcred words.
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8th. In a word of even number of letters, let the first
liait' be substi tuted for the last half.

9th. Let each alternate word be reversed.
10th, l l th, and 12th. Let every third, fourth, or fifth

word be reversed.
13th. Let the three middle letters of every word hav-

ing- an odd number of letters be reversed.
14th. Let every word of two or three letters be affixed

or prefixed to the word immediately preceding or fo l -
lowing.

15th. Omit one of double letters.
16th. When several words of two or throe letters fol-

low each other, let them be joined together.
17th. Malcc no'separation between words of less than

eight letters.
18th. Make no separation at all between words.
19th. Reverse the order of the letters in the whole

message.
20th. Change the key alternately every ten or fifteen

words, using two keys.
21st. Let the two first letters of all words of four

K'lters be affixed to the preceding word and the remain-
ing letters prefixed to the word following.

22d. Change the key irregularly, e. g. : The first three
words transpose from one key, the next three from
another key, and so on indefinitely.

23d. Reverse the termination of those words ending
with "tion," "sion," "ness," "loss." "tive," " ty," "ly,"
" cd," &c.

24th. M"ake a division of long words into two words.
25th. Let those words which occur frequently an'd

have only two or three letters remain unchanged.
26th. Let every 2d, 3d, or 4th word be reversed.
27th. Omit one vowel iu every word.
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28th. Omit the letter "E" at the beginning and end
of words.

29th and 30th. Omit the letters "i," "o," and "y"
at the beginning and end of words.

31st. In words of even number of letters, let the first
of the two middle letters commence the word and the
last one end it.

These rules are rendered practically useless by the
fact that they are based upon the simple ti-ansposition
of the alphabet, and, consequently, decipherable by the
usual rules.

• The change of key suggested makes the operation
more difficult by the increased complication, but docs
not give sufficient security to compensate for the labor
of enciphering.

The following is one of Professor V ail's examples in
the application of the above rules :

"Z bpup yslup nbguxpyu z by i loomy & ynx gxp z
Icgot lovappai luby rz Iv j i hozoop s y z plup cbynb z
boloxbgm the jpgviz l nlep. ibgm izgua z Invlvlcu the
inypoup Ihlov xmlvyloi mgua the pupwzvyn wmgrlhz b
gzh mgibpili pv the itj cbpu the gypagolpui and the
izlveyi byxbwj wlma yu & puzyla and iovs gnyux ily-
mule wlci, giowkpuzl the boegu cymicy hzpv z bgn z
blox bz zb yuzpurp and iowzmp Zlal equ'i wyayux hmy-
pi gmlux the cyop. Lmazyep yinlufopopa, ay íz gunp-
yil pvbvlcu and ulxg rpewmy klyni the zloyarlup Hgep
ibgmwp by icblip ipgvubyux eyna byixy & pu Zlegn the
blvipi of the ion. sppeulc ulhgwmpi iyunp elop cluav-
loibgv bpj Ibpi the myxbzuyux zlbyi vgsya ngv ; pg epi
bgmwp byi ; and cbpuyn hzoop agji sbymlilsbj bpvelu-
vepuz ibym gy zp zlzbip cblwlmapiz mgci luth eigep
zgwmpz cyzblov hogulmyn'i ugep zbyup, elvip, yuwm-
gryux nbgvguzpvi ibgmhmgep." •
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The Professor asks : " Who can decipher this ?" A
question which can be satisfactorily answered by any
person who carefully applies the following rules for de-
ciphering ordinary transposed alphabetical ciphers:

1st. Observe the letters or characters that occur most
frequently, and set them down for the six vowels, in-
cluding "y." Of these the most frequent will generally
be "E," and the least frequent "U."

2d. The vowels most frequently united are " ea " and
" ou."

3d. The consonant most frequent at the end of words
is " s," and the next frequent are "r" and "t."

4th. When two similar characters come together, they
are most likely to be " f," " 1," " s," or the vowels " e "
or " o."

5th. The letter that precedes or follows two similar
characters is either a vowel, or "1," " m," "n," or "r."

6th. Begin with the words of a single letter, which
•will be "I," "A," "0," or "&."

7th. Then take words of two letters, one of which will
be a vowel. The most frequent arc an, to, be, by, of, or,
on, no, so, as, at, if, in, is, it, he, me, my, us, we, and am.

8th. In words of three letters there are usually two
consonants. The most frequent are the, and, not, but,
yet, for, how, why, all, you, she, his, her, our, who, may,
can, did, was, arc, has, had, &c.

9th. The most common words of four letters are this,
that, then, thus, with, when, from, here, some, most, they,
them, were, have, been, &c.

lOlh. The most common words of five letters are their,
these, those, which, whose, where, shall, might, could,
would, there, since, &<\

llth. Words of two or more syllables often begin with
double consonants, or with a prefix formed of a vowel
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joined with one or more consonants. The most common
double consonants are, bl, br, flv, fl, fr, gr, ph, pi, pr, sh,
sp, st, th, tr, wh, and wr. Of the prefixes, the ones
most used are, com, con, de, dis, ex, im, in, int, mis, per,
pre, pro, re, sub, sup, un.

12th. The double consonants most frequent at the end
of long words are, ch, Id, If, mn, nd, ng, rl, rn, rm,rp, rt,
sm, st, xt, &c. The most common terminations are, ed,
en, er, es, et, ing, ly, son, sion, tion, able, ence, ent, ment,
full, less, ness, &c.

13th. The relative frequency with which the letters
of the alphabet occur in a font of type is in round num-
bers as follows :

A
В
С
D
E
F
G

10
2
4
5

13
4
2

H
I
J

К
L

M
N

9
2
1
7
9

10
4

V
W
X
Y
Z
&
Period

2
3
1
2
1

2

14th. The order in which the letters of the alphabet
occur as initial letters is as follows : T, A, I, W, H, 0,
M, S, B, F, D, C, N, P, L, G, E, E, U, J, K, Y, V, Q, X,
Z. Of these, the letter " T " occurs much the oftenest,
owing to common use of words beginning with " th."

A patient application of the above rules will enable
any person of ordinary intelligence to decipher a com-
mon English cipher.

The following method of using a countersign number
is ingenious, and produces an excellent cipher. It, how-
ever, requires some skill in framing sentences that will
read sensibly and not fall under suspicion.

A number is selected, as 32145, and it is arranged by
preconcert that a certain word in each sentence is to be
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significant, as the 2d, for example. Then the message
is written in sentences that convey no idea of the hidden
meaning. To decipher it, the correspondent, being pro-
vided with the same key-number, knows that the second
word of the first sentence is the third word of the mes-
sage, the second word of the second sentence is the
second word of the message, the second word of the
third sentenS is the first word of the message, and so
on. The following is an example of this kind of cipher,
with the above number for the countersign :

3
" The gone days of our acquaintance induce me to

2
write. It has been a source of regret that each of us

ï
has so neglected our old time memories. General Bragg

has sent to this prison our mutual friend E. Jones, and
4

by him I am reminded of you. If to write revives your
Б

ao'ection, I should be happy. In Richmond there is lit-

tle else to amuse us prisoners."

Thia plan might be successfully used in correspondence,
and would pass without exciting suspicion, even when
examined as closely as were the letters of our prisoners
during the late rebellion.

Another plan is to have the message resolvable into
lines of a certain known number of words, and every
second, third, or other line to be used, as might be
determined by preconcert, the others being simply
"blinds." The message as sent is written witho.ut re-
gard to the number of words in the lines. This is an-
other form of the Eoute Cipher, and is open to several
objections, the principal of which is the difficulty of
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writing the message so as to avert suspicion, as, once
suspected, very little skill is required to get out the
meaning. The following example will illustrate the
manner in which this cipher may be used :

"Do not at all prevent the meeting of or
interfere with assembling the convention, it
must be known it will not be even called, un-
satisfactory if properly ordered by proclama-
tion of governor who is highly esteemed."

Here the division is made into lines of four words each,
the alternate lines only being significant, commencing
with the second. The real meaning to be conveyed is,
"Prevent the meeting of the convention. It must not
be even called by proclamation of governor."

The following plan was adopted for the transmission
of messages in cipher by the Signal Corps of the United
States army during the late rebellion, and put in practice
for a short period, but was abandoned for the cipher-disk
used at the present time. It is well adapted for the
transmission of written messages:

"Upon Sunday, the seventh letter following the one to
be transmitted will be used to represent that letter; on
Monday, the sixth; on Tuesday, the fifth, and so on,
diminishing one for each day in the week."

For convenience, the alphabet might be arranged in
columns, so as to indicate at a glance the cipher letter
and the true letter. Then, for the letter desired to be
read, that in the same line in an immediately succeeding
column would be used. The following différent arrange-
ment of the alphabet will illustrate the method suggested.
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For Sunday it would be as follows :

a
b
с
d
e
f
g

h
i

j
k
1

m
n

0

P
q
r
a
t
n

v
w
z

У
7,

&

a

b
c
d
e
f

g
h

Then to spell the word
" zeal " there would be used
"flhs," and ihe word "ra-
tion" would be sent "yhs-
pon." The word "corps"
would be " joywz."

On Monday the arrangement would be as follows:
a
b
с

d
e
f

g
h
i

j
k
1

m
n
o

p
q
r

8

t

U

V

w
z

У
z

&
a
b
с

d
e
f

g
h
i

In this arrangement, the word
«'zeal" would be "ekgr;" "ration"
would be "xgzont;" " corps" would
be "Inxvy."

The same process repeated for each day of the week
would give a new cipher for each day. This cipher,
however, is not free from, objections, because it consists
of a simple transposition of the alphabet, a plan as old as
the beginning of the Christian era, and one that is readily
deciphered.

The following plan has been suggested by Mr. Alex-
ander Ashley of the Signal Office, and might be used to ad-
vantage under circumstances where time was no object:

Figure 5.
Efil communi-
cations corrupt
good manners.

It was Freezing
at Burton, Me.,
vrhen I left.

James gestions
whit you say.

thekingdomsol
this world tare
an end.

e

r

s

n

t

c

t

e

e

8

u

d

g

e

t

a

u

u

a

s

n

i

u

q

8

я

f

z

r

t

У

u

f

s

s

w

e

t

t

d

i

m

e

n

i

u

x

m

o

h

m

a

g

v

i

n

a

h

h

m

r

w

o

w

i

w

i

y

v

i

r

t

e

d

c

i

e

n

a

u

t

e

0

8

о

t

о

о

0

11

t

11

ч

1

u

i

0

0

а

о

P

d

i

r

b

o

n

f

s

n

0

e

m

s

e

c

n v

g k

J. 1

a s

m 1
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To use this, the paper is divided into five spaces deep,
and five, six, seven, or more spaces in length, accord-
ing to the number of letters to be enciphered, so that
the letters composing the message shall fill all the squares
thus formed, or as nearly as possible. Set the first letter
in the^îrsf square of the first space, the second letter in
the last square of the second space, the third letter in the
first square of the third space, the fourth in the last
square of the fourth space, and so on, until the squares
are all filled in the first and fifth lines, when the same
course is pursued for the remaining lines until the whole
message is enciphered,

To further complicate this, the dividing lines might be
omitted, the division being secretly indicated to the cor-
respondent by a key-number or by preconcert.

A convenient arrangement of the cipher described in
the '• Manual," (pages 75-84,) was employed by the
confederates in the trans-Mississippi department. It
consisted of a pocket-book with fifteen leaves of stiff
pasteboard, on each of which were two alphabets, one
stationary and the other printed on linen, and moving
freely, so that the relative positions of the two could be
changed at will. To use it, a countersign word was se-
lected, the letters of which indicated the position of the
movable alphabets on the different leaves. The objection
to this form of cipher is the arrangement of the different
alphabets in their regular sequence, in consequence of
which the rules laid down by Mr. Blair can be applied
successfully in deciphering any message of this kind.
It amounts in fact to a transposition of the alphabet,
and all transpositions can be readily deciphered in the
following manner.

Write the alphabet in regular order on a horizontal
line, thus:
A B C D E F G H I J K L M N O P Q R 3 T U V W X Y 7 ,
E F G H ï л K L M M O P Q R S T U V W X Y Z A B C D
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And then find one letter of the cipher, which can be
easily done by a few suppositions. Having done this,
fiud how many letters from the true one the cipher-letter
is, and write under the true alphabet a new one, com-
mencing with that letter of the alphabet that gives the
transposition.

Suppose that the fifth letter is selected; we commence
the new alphabet with the fifth letter of the original one,
which is " E," and the letters in their usual sequence as
above ; then the letters in the lower line will represent
the letters above them in the true alphabet. This pro-
cess saves much time in counting, as is customary in
this kind of cipher.

SYMPATHETIC INK.

Sympathetic or Invisible inks are those which leave
DO trace or color upon the paper; but when exposed to
heat or chemical action of some kind become more or
less distinctly visible.

They have been proposed and occasionally used as
the means of secret correspondence, but are of little
value, because their properties change after a few days'
exposure to the air, and all of them leave some faint
trace upon the paper when first written, unless unglazed
paper is used.

However unreliable they may be in practice, a knowl-
edge of the various kinds employed cannot fail to be of
interest and, perhaps, service to the student of cipher,
to whom every variety of secret writing should be fa-
miliar, and it is for his benefit that the present ai'ticle
has been compiled.

All sympathetic inks may be divided into different
classes, according tp the .means necessary to be used to
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make them visible, and of these methods thçre are four,
viz: •

1st. By giving a new liquor or the vapor of a new
liquor a place on the same paper with the letters written
with the otherwise invisible ink.

2d. By exposing the paper to the air, when the letters
previously invisible will appear.

3d. By passing gently over the letters a substance of
some conspicuous color reduced to powder.

4t,h. By exposing the paper written on to a fire. This
last method is much the best, and is so generally suc-
cessful that it may be safely used upon all papers sus-
pected of containing any secret writing.

Of the first class are the following kinds:
1st. Write with a solution of sugar of lead, or of tor-

nitrate of bismuth, and wash the paper with a solution
of hydro-sulphuric acid, (sulphuretted hydrogen,) when
the letters will appear black. This kind is only adapted
for use on colored paper, however, as it has no effect upon
white.

2d. By writing \vith a solution of nitrate of cobalt,
and washing with a solution of oxalic acid, the letters
will appear blue.

3d. Use a solution of sub-acetate of lead, and wash
with a solution of iodide of potassium, when the lettei's
will appear yellow.

4th. Write witb a solution of arse ni te of potash, and
wash with a solution of nitrate of copper, when the let-
ters will appear green.

5th. The materials of the common ferro-gallic inks
may be used separately, the letters being written with
the solution of sulphate of iron, and rendered visible by
washing with a solution of galls. This process is fre-



134 C I P H E R .

quently employed to render legible the writing of old
manuscripts.

6th. Common black ink may be rendered sympathetic
by destroying the color with a mixture of nitr ic acid.
It becomes visible when moistened with a solution of
some volatile alkali.

7th. Lead dissolved in vegetable acid gives a colorless
liquid, which becomes black when exposed to the vapor
of arsenical liver of sulphur, oven at a considerable dis-
tance. This ink is believed to have been first mentioned
in 1653 by Peter Borel, who called it a " magnetic water
which acted at a distance."

8th. Mix in a suitable bottle three parts of unslaked
lime, with one part of yellow orpiment powder and six-
teen parts of water, stop the bottle with a cork, and
cover securely with a bladder, and place it over a fire,
where it should remain five hours, being shaken occa-
sionally. At the expiration of that length of tnae, it
should be carefully decanted into another vessel. (In-
stead of this preparation, a saturated solution of common
brimstone may be used, by boiling the brimstone either
with quick-lime, or in strong alkaline ley.) Next, burn
a piece ,of cork thoroughly, and, when well inflamed
quench it in water or brandy, the latter being best. The
friable coal thus produced is then ground wi th water, in
which gum arabic has been dissolved, and a liquid as
black as common ink is the result. While this is being
done, dissolve a quantity of red lead with three times as
much strong vinegar over a fire for three or four hours,
or until the mixture has a sweet taste and is as clear as
common water. A solution of lead in aquafortis answers
the same purpose, but is apt to corrode or injure the
paper written upon. Having prepared the liquors, if
we write anything on paper with the last kind and dry
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it, nothing is visible. Over this first writing write what
you please with the second liquor, and it will appear as
if written with common ink. When thoroughly dry,
dip a small brush or sponge in the first liquor itnd pass
it over the paper, when the black writing will disappear,
and that written with the invisible ink will appear black
and legible. A curious experiment with this ink may
be tried as follows :

Take an ordinary-sized book, and on the first leaf
write anything with the invisible liquor. Then turn to
the back part of the book, and, with a rag dipped in the
first liquor, moisten the part directly opposite to the
writing, and leave the rag there with a piece of paper
over it, then shut the book smartly, and strike it four or
five blows with the hand, and then, turning it over, put
it into a press or under a good weight for a few minutes,
when the writing done with the invisible ink will be
legible in the back part of the book. These experiments
may be varied by writing the invisible characters with
a solution of bismuth in nitrous acid, and exposing them
to the vapors of liver of sulphur.

9th. Dissolve white or green vitriol in water, and
write with the solution, when notliing will appear. Boil
galls in water, and dip a linen rag into the decoction,
and with it moisten the letters before written, when they
will appear black and legible. Eub this over with spirit
of vitriol, or its oil, and the writing will again disappear,
to be again brought ont by moistening with oil of tartar,
but of a yellow tint instead of black, as at first.

10th. Golden sympathetic ink is made by .dissolving
in aqua regia as much gold as that menstruum will take
up, and then adding to the liquor five or six times as
much water. The letters are written with this, and
rendered visible by washing with a solution of tin in
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aqua regia, and an equal quantity of water, when they
appear of a beautiful purple. This purple color is effaced
by rubbing some simple aqua regia over the paper, and
may be made to appear again by rubbing over that the
solution of tin.

Of those belonging to the second class, we have the
following:

1st. The golden ink is made by adding to a solution
of gold in aqua regia so much water that the liquor will
not stain a white paper. Letters written with this will
not appear until the paper has been exposed for several
hours to the open air, when they will begin to acquire
a color by degrees, unt i l they at length become of a deep
violet color, tending to black. If, instead of exposing the
paper to the air. it is kept closely shut up in a box, it
will remain invisible two 01" three months; but at the
end of that time it will begin to appear, and become at
length of a deep violet color. So long as the gold re-
mains united to its dissolvent it is yellow; but the acid
that dissolves it being of a volatile nature, the greater
part of it evaporates, and leaves no more than is just
necessary to color the calyx of gold which remains upon
the paper.

2d. The silver ink is made by a solution of silver in
aquafortis, weakened by distilled water unt i l it will not
stain the paper. Letters written with this solution will
remain invisible three or four months, if closely shut up
in a box. If exposed to the heat of the sun, the evap-
oration of the acid is hastened, and the letters appear
of a slate color. This is not permanent, for the sulphu-
reous part of the aquafortis finally evaporates, and loaves
the letters of a fine true silver color, if the metal used
was pure and the exposure thorough.

In tliis class there may also be placed several other
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metallic solutions: us that of lead in vinegar, and of
copper in aqi:afortis, which give at length a color upon
paper; as also the solution of tin in aqua regia, of mur-
cury in aquafortis, of iron in vinegar, and of 'cmory and
several of the pyrites in spirit of salt. Each of these
solutions gives its own particular color; but all labor
under the disadvantage that in time they eat away the
paper, and the letters are seen in the shape of so many
holes. All of them become legible slowly from exposure
to the air, and instantly if heated at a fire.

Examples of the third class :
To this class belong nearly all the expressed glutinous

juices of plants which have no positive color in them-
selves, and the milk of animals, or any other thick and
viscous fluids. To use them, the letters are written with
the liquid chosen upon white paper; and when it is de-
sired to make them visible there is thrown over .them
the fine powder of any colored earth, or other similar
substance, and the writing becomes legible, because its
viscous quality retains a portion of the fine powder.
The ancients frequently used the juices of plants in their
secret correspondence; and Ovid informed maidens that,
when closely watched by suspicious guardians, they
might communicate with their lovers in safety by writing
with fresh milk, having previously arranged with the
amorous swain that he would be obliged to sprinkle the
apparently harmless sheet with coal dust, when the
glowing words of love would become visible to his eager
gaze. Eneas, Pliny, and Ausonius also speak of such
moans being employed for the purposes of secrecy.

Inks of the fourth, class :
This class is, perhaps, the most numerous of all, as all

infusions answer the purpose whose ingredients aro
quickly burned to a sort of charcoal by the application
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of a moderate heat. The best example is the sal-ammo-
niac ink, which is made by dissolving a scruple of sal-
ammoniac in two ounces of fair water. Letters written
with this solution are invisible until heat has been ap-
plied, either by holding the paper containing them before
a fire or passing a heated iron over it.

Tlio rationale of this is, that the inflammable part of
the sal-ammoniac is burned to charcoal by a heat which
is not sufficient to scorch the paper; and this is the case
•with the remainder of this class. Letters written with
the sal-ammoniac soon become illegible, for the salt
gathers moisture from the air, and the letters spread and
run together in a confused manner. Dr'. Lewis, who
made numerous experiments with this class of inks, says
all the salts which he has tried produce this effect in a
greater or less degree : nitre, alum, and tartar, very
slightly; sea salt, more strongly; fixed alkaline salts,
still more so; but sal-ammoniac, tho greatest of all.
Metallic solutions made in acids, and diluted so as not
to corrode the paper, act in the same manner, as also
does the juice of lemon.

Letters written with a diluted solution of sulphate of
copper, when gently heated, become of a beautiful yellow
tint, which, however, disappears on cooling.

Besides the different kinds that have been described,
there is another which possesses remarkable qualities,
and appears to form a distinct class of its own, as far as
known. The following detailed description of it will
prove interesting to all who are curious in the matter :

Although in itself invisible, it becomes of a bluish
green when held to the fire ; and this color disappears
again when the paper cools, but can be brought out by
reheating, and the process may be repeated several
times. The manner of preparing it may also be varied
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so as to give blue, green, red, yellow, and other colors.
Mr. Hellot, the inventor of 'the ink, got the idea of it
from a German chemist, who, early in the eighteenth
century, showed the Academy at Paris a salt of rose-
water, which became blue on holding it to the fire, and
also showed a specimen of the ore from which he pro-
cured the salt, and which proved to be bismuth. Mr.
Hellot, after many experiments, found that all the salts
of cobalt and one of bismuth afford a similar tincture,
capable of undergoing these changes by heating.

His ink is prepared by pouring upon two ounces of
arsenic ore, grossly powdered, a mixture of five ounces
of aquafortis and five ounces of pure water. After the
first ebullition is over, the vessel containing the ingre-
dients is placed in a gentle sand heat, where it should
stand until no more air bubbles seem to rise, when the
fire may be increased so as to make the liquor boil for
about one-quarter of an hour, when it is removed and
allowed to cool.

The liquor, when cool, is of a reddish color, and should
be decanted carefully into a phial, from which it is, after
a short period, again decanted, and so on for several
times until it is quite clear. It must not be filtered,
because it might retain foreign matter enough to injure
the paper on which it is afterwards used. There is now
added to it two'ounces of white sea-salt, and the whole
evaporated over a gentle sand heat, until nothing re-
mains except a dry saline mass, which is of a dirty green
color, like that of verdigris in the cake. As it becomes
dry, it must be stirred with a glass rod or pestle, to pre-
vent it from uniting in a solid mass, and it must be re-
moved from the fire before perfectly dry, otherwise the
color will be lost from overheating, and the salt, from
green, become of a dusky yellow. If taken off while
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green, it cools to a beautiful rose color. To prepare the
ink for use, the powder is dissolved in pure water, and
then written with upon fine smooth paper, and allowed
to dry. After it is once dried, the writing can be
brought out by heating before a gentle fire, and will ap-
pear of a beautiful bluish green, but will remain visible
only while the paper is warm. The colors of course dis-
appear much sooner in winter than summer, and it is
often necessary in hot weather to lay the paper on
marble, or some other cold body, in order to produce the
desired effect. If at any time during the experiment
the paper is scorched, the color will not disappear again.
A very interesting experiment can be made by drawing
in pencil the figure of a plant or tree, and then tracing
over the same Hues with this liquor. When dry, the
pencil-marks can be rubbed off with bread crumbs, and
the paper will appear fair, although the lines made \vitb.
the ink are sunk deep into it, and will appear of a beau-
tiful bluish green when heated. The experiment may
be varied by drawing a landscape, in which the earth
and trees, destitute of verdure, being drawn with com-
mon ink, give a prospect of winter, but which may be
made to assume the appearance of spring, by drawing
the foliage and grass with the invisible ink and exposing
it to heat. The effect is very pleasing, and the whole
experiment worth trying.

If alum be used in the preparation instead of sea-salt,
and the letters are written with the red liquor, as it is
taken out of the vessel before evaporation, they will not
appear even when heated, unless first washed over with
a clear solution of marine salt, when they appear blue%

Nitre added, instead of sea-sait, gives the precipitate, or
dried salt, a fine purple color, which becomes white when
water is poured on it, and from which a rosf-colored
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tincture is drawn' off,- and used foi writing- Borax has
the same effect as nitre. All the salts of cobalt give a
blue color to the letters. By adding salt of nickel, they
are rendered green.

The simplest way of preparing this ink is to digest
zaffre in aqua regia, thus obtaining the soluble part of it,
which is the calx of cobalt, and diluting it in common
water.

The chemical action of the different ealts and acids
used in preparing sympathetic inks destroys the enamel
of common paper, and renders any writing upon it visi-
ble when held between the eye of the observer and the
light. This objection is removed by using ordinary
printing paper, which is unglazed, care being taken to
prevent the letters from running into each other. This
chemical action also renders it necessary to use quill
pens, instead of steel ones, in writing with these inks
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Bishop Wilkins, in " The Secret and Swift Messenger,"
gives a plan for conveying information secretly by means
of knots tied upon a thread or string at certain distances,
according to some preconcerted plan, which he describes
as follows :

Let there be a square piece of plate, or tablet of wood,
like a trencher, with the twenty-four letters described
on the top of it at equal distances, and after any order
that maybe agreed upon beforehand; on both the oppo-
site sides let there bo divers little teeth, on which the
string may be bitched or fastened for its several returns,
as in the following figure:

J2T W

<

-<>

>
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Where the string is supposed to be fastened by a loop
on the first tooth, towards the letter A, and afterwards
to be drawn successively over all the rest, the marks
upon it do express the secret meaning: "Beware of this
bearer, who is sent as a spy over you."

\Vhen it is taken off and sent to a confederate, he may
easily understand its intention by applying it to his own
tablet, which must be answerable unto this. Ibe in-
strument may be made much longer than is here ex-
pressed ; but if the matter to bo revealed should happen
to be more than the tablet would bear, then may it be
supplied either by another string, or else by beginning
again with that part of the same string, wherein the last
letter was terminated.

A board of the proper size being prepared with "saw
teeth" on both sides of it, and divided as this board is
marked, the first knot in the string is to be larger
than the. others, and is that by which the string is to be
caught between the first and second teeth upon the
upper left-hand side. Two knots close together may
indicate that the letters, capable of being shown by the
first part of the string as appended to the tablet, has
been exhausted; and the string is to be readjusted by
catching these two knots between the teeth at the top
of the tablet, and continuing the message with the rules
as before, and so for whatever length of string may bo
needed to convey any messages.
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There is yet another way of secrecy, by more letters
than are naturally required to the inward sense: if wo
write with a double alphabet, wherein each letter shall,
in the fashion of it, bear some such small distinction
from the other of the same kind, as is usual in common
mixed writing. For example—

1. "Write an epistle of an ordinary matter, or (if it bo
needful) contrary to what you intend. Let the body of
it consist chiefly of the first alphabet, only inserting (as
you have occasion) such letters of the second as may
express that inward meaning which you would reveal
to a confederate.
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For example, from those that are besieged—

vvccprosver stillinouraL
f r/ J

. amo fh

naum? anyruríherndptj)
чЬ */<^ cf

vnòun, tfibj^itge.
In which clause the letters of the second alphabet are

only significant, expressing this inward sense.

^MVcsperifli ЛИЙА fumetr
d o ò

пи us
But because the differences betwixt these two alpha-

bets may seem more easily discoverable, wince they are
both generally of the same kind, lhe letters of the
second being (all of them) more round and full than the
other; therefore, for their bettor secrecy in this partic-
ular, it were safer to mix them both by compact, that

' they might not in themselves be d i s t i n g u i s h a b l e .
Arow, if th is kind of wr i t ing be mixed with the latter

way of secrecy, by two letters transposed through five
places, we may then write onuiiii. pc.r ошн!п, which (as
a learned man speaks") is the highest degree of this
c i p h e r i n g .

J^or supposing each letter of the first alphabet to bo
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instead of the letter A, and those of the other for B;

we may easily inscribe any secret sense in a.ny ordinary
letter, only by a quintuple proportion of the writing
infolding to the writing infolded. As for example —

vpen ac

any meons
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The involved meaning of which clause is: Fly, for we
are discovered; I am forced to write this.

If you suppose each letter of the first alphabet to be
instead of A, and those of the second for B, then will
the former clause be equivalent to this following de-
scription :

F
Aabab

babaa
W

aaabb
d

aabaa
e

ababb
m

aaabb
d

baaba
t

1
ababa

aabaa
e

аЪааа
i

baaaa -
r

aabab
f

baaba
t

aabaa
e

У,
babba

aabaa
e

ЪаааЬ
s

aabaa
e

abbab
о

abbab
0

baaba
t

f
aabab

aaaaa
a

aaaba
с

aaabb

d;

baaaa
r

babaa
w

aabbb
h

0

abbab

baaaa
r

abbab
Q

abaaa
I

aaaba
с

baaaa
r

abaaa
i

r
baaaa

aabaa
e

baabh
V

aaaaa
a

aabaa
e

abaaa
i

baaab
s.

This "way of secrecy may be serviceable for such
occasions as these. Suppose a man were taken captive,
he may by this means discover to his friends the secrets
of the enemy 's camp, under the outward form of a letter
persuading them to yield. Or, suppose such a man were
forced by his own handwriting to betray his cause and
party, though the words of it in common appearance
may express what the enemy does desire, yet the in-
volved meaning (which shall be legible only to his con-



148 C I P H E R .

federates) may contain anything else which lie has a
mind-to discover to them—as in the former example.

But now if there be a three-fold alphabet, (as is easy
to contrive,) then the inward writing will bear unto the
outward but a triple proportion, which will be much
more convenient for ciilargiiiü: of the private intimations.

And this way of writing is justly to be preferred
before any of the other, as containing in it more emi-
nently all those conditions that are desirable in such
kind of inventions; as—

1. It is not very laborious, either to write or read.
2. It is very diff icul t to be deciphered by the enemy.
3. It is void of suspicion.
But by the way, it is to be generally observed, that

the mixture of divers kinds of secret writing together
(as suppose this with the key-character) will make the
inward sense to be much more intricate and perplexed.

The great objection to the use of special signs or
characters for purposes of secrecy is that they are open
to suspicion. To remedy this several plans have been
devised of writing by points, or lines, or figures, wherein
a man would never mistrust any private message, there
being nothing discerned in those forms of cipher, except
some confused and casual dots and lines, or else some
mathematical descriptions, as will bo scon in the four
following examples, each of which expresses the words:

" There is no safety but by flight."
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Figure I.

BY POINTS ALONE.
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Figure П.

BY LINES ALONE.
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Figure III.

BY MATHEMATICAL FIGURES.

151

Figure IV.
BY POINTS, LINES, AMD FIGURES MIXED TOGETHER.
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The direction, both for the making and unfolding of
these descriptions, is this: let the alphabet be described
at equal distances upon some thin and narrow plate',
pasteboard, or the like, thus:

Figure V.

a b с d e f K h l k I m
i

n
i

o p q r
1

T U

1

W x У z
ï

Let the sides of the paper which you are to write
upon be secretly divided into equal parts, according to
the breadth of the plate, und then by application of this
to the epistle, it is easy to conceive how such a writing
may be both composed and resolved. The points, the
ends of the lines, and the angles of the figures, do each
of them, by their different situations, express a several
letter.

This may likewise be otherwise performed, if the
alphabet be contrived1 in a triangular form, the middle
part of it being cut out, as in figure VI.

Figure VI.

i k l m D o p q r

The larger these directories are, by so much the less
liable unto error will the writing be that is described
from them.
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It 'is easy 'to •apprehend by these particulars how a
man may contrive any private saj'ing in the form of a
landscape or other picture. There may be divers the
like ways whereby this invention of secrecy may be
•further obscured, but t h 03' are in themselves so obvious
-that they need not any larger explication.

The high official source from which the two following
examples of cipher were received, entitles them to more
consideration than their intrinsic merits alone would
seem to authorize.

It is believed that both forms have been used for the
transmission of important matter, with a full belief in
their security from interpretation.

How well founded this belief was can be judged after
examining their formation and applying the rules for
deciphering laid down in a preceding portion of this
manual.

The first form resembles in principle that kind of
gibberish in which school boys delight, and termed by
them "Hog Latin," differing only from that, in having
a prefix as -well as a suffix, as shown in the following
sentence:

" Dofmcler grauten sowhater goiter lemeansor."

Here the two iuitial'aud the two terminal letters arc
foreign to the sense, and used only as "blinds," a pur-
pose they but poorly accomplish, as the merest tyro in
cipher could not fail to "Find out what it means," after
a few moments patient investigation.

This form of cipher might be rendered more difficult,
and, consequently, safer, by making each alternate letter
a blind one, and thus overcoming the fatal error of
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leaving the words* themselves intact. Pursuing this
plan, the same sentence would read—

" O/risnedy olunts wehiamte istb mocdalncs."

This is still a simple form of cipher, but undoubtedly
much better than in its original shape.

The second form referred to is more difficult than
the preceding one, and is illustrated in the following
example :

7125811. 7Ш67312221. 627121-1. 12123326V. 6171742. 412561.

7 1 2 2 5 1 6 1 0 7 1 2 5 1 2 1 . 71431010132191. 1272131218171.

71 23 13 19 11 4. 16 17 1867 12962. 5 12 17 13 14 19. 71253123-

1625101011. 18 18 US 67 17 16 4. 69717129. 87025162161.

1491S13127. 7147122121. 12 11 13 19 18 16 14. 71474012. 914-

231319147. 7621361. 914231319614. 2412516339. 610-

17 11 25 16 18 14 16.

In this, as in the first one, the two initial and two
terminal letters are "blinds," while the genuine letters
are transposed a concerted number of places, and then
represented by the figures that denote the place in the
alphabet of the letter to which the transposition has
been made.

Beginning with "a" as "1," and numbering to "z,"
"26," the nine letters, "a" to "i" inclusive, are repre-
sented by single figures, while the remaining seventeen
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letters are expressed by double figures; therefore, when
any one of these is used, the two figures representing it
are united by a dash above them, which indicates that
they are to be read together; without this dash, each
figure represents a letter. In the example given, the
letters have been transposed backwards two places ;
therefore, to decipher it, two must be added to each
figuro, representing a letter. The dots indicate word
pauses, and in practice should be omitted. Taking the
first word, we find that it is composed of five numeral
combinations, three single and two double ones; striking
out the '-7" and "1" at the beginning, and the "8"
and "11" at the end, we have '25 left, which gives us
the letter '-y," that being the twenty-fifth letter of the
alphabet. Counting forward two places from this, we
get "a" as the true letter and the first word. This
process repeated will unravel the whole paragraph, as
the student may prove by experiment.

As most of the ciphers in ordinary use consist of
transpositions of the alphabet, the manner of decipher-
ing them should be thoroughly understood. The subject
has been referred to twice already in the manual, but is
again repeated here to guard against any chance of
mistake. If tliifi form of cipher is suspected, it is only
necessary to write down the cipher letters, and under
each of them form a complete alphabet, beginning with
that letter, when, if any transposition has been regu-
larly made, the word enciphered will be found in one
of the twenty-six lines thus formed. This rule is general
and easy of application.

To illustrate, let us take the second word of the last
cipher example and apply this rule.

We first write down the figures used, and under them
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the letters that occupy corresponding places in the
alphabet.

Figures 7 1 4 10 7 3 12 2 2 l'
Letters g a d p g c I b b a
N e w Alphabets... .h b e q h d r a c c b

i c f r i e n . d d c

Here we find on examination the word "friend"
spelled out, and as such a result could scarcely be. acci-
dental, it is fair to suppose that we have found the true
solution, and that the alphabet has been transposed two
letters. If it had been transposed five places, we would
have found the solution in the fifth line instead of the
second, and so on for any number of letters.
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