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Reasoning draws a comclusion and makes ws grant the conclusion, but does mot make the comclusion certarn. nor
does it remove doubt ;o that the mind may rest on the muuition of truth, wnless the mind discovers 1t by the path of

expenience . . . . Therefore reasonmg does not suffice, bur expenence does.
Roger Bacon. Opus Majus ( Burke
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Foreword

The history of my connection with the Voynich manuscript is as follows: 1n 1951 Mr. William F. Friedman introduced
me to the manuscript and | spent my spare time in studying the combinatons of the most commonly occurring svmbols. |
wrote a report of my work for Mr. Friedman. I should mention that the only part of the manuscript which was available to
me at the ume was the rwenty pages at the end which contain no illustrations. In fact he deliberatelv used me as a
control—he told me nothing other than the informauon about the manuscript contained in the book The Cipher of Roger
Bacon by Newbold. On the strength of this study I came to the rather definite conclusion that the text could not have been
arrived at merely by the substirution of single symbols for letrers whatever the language involved.

Subsequently about twelve years ago | read a paper to the Baltimore Bibliophiles covering the historv of the manuscript
and some of the attempts to decipher it. This paper. almost unaltered. was printed in an internal office journal.

In the fall of 1975 1 read a paper on the subject-to-a group of colleagues. As this occasion was racher widely adverused
within the organization. it attracted quite a large audience and the attention of some of those who artended was drawn to the
study of the manuscript.

From the ume when Mr. Friedman's health began to fail. I have acted as a sort of unofficial coordinator of the work of
some of the people who have been working on the problem. and when Miss Mary D' Imperio told me of her interest. |
suggested that she should assume this responsibiliry.

She has written 2 far more comprehensive and more scholarly survey of the problem than mine and it will. | believe.
become the definitive background of future work in ths field.

To my knowledge there have been three rather extensive analyses of the script of the manuscript. by Mr. Friedman. by
me, and by Caprain Prescort Currier. Of these, | believe Captain Currier’s to be far the most complete. All three have
reached similar conclusions at any rate in some aspects, and I find myself quite unable to accept any suggested solution unless

it takes account of these analyses.
John H. Tiltman

24 November 1976
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Introduction

The reader may well wonder, "Why still another paper on the Voynich manuscripts” So much has been written already
on thar most studied. most curious, and most mysterious manuscript upon which so many researchers have exhausted their
facultes in vain. Perhaps a few words of explanation might be useful in setting the stage for the reader, and in presenting the
motivation for this monograph.

As a relativelv recent newcomer 1o the ranks of Voynich manuscript students. 1 have unwittinglv retraced the steps of all
myv predecessors. rediscovering their sources. repeaung their experiments. growing excited over the same promising leads that
excited them. and learning onlv later that all these things had already been tried and had failed. often several imes. 1 have
no wish to implv that | regret any of my efforts. In fact. I little suspected. when I was first introduced to the problem of the
Voynich manuscript ac Brigadier Tiltman's lecture in November 1975. that I would spend all mv spare time for the next
vear on an intellectual and spiritual journey spanning so many centuries and ranging over so many aspects of art. historv.
philosophy. and philology. I have thoroughly enjoyed everv moment of my investigations. and would not give them up aranv
price.

The fact remains that. in spite of all the papers that others have written about the manuscripe. there is. to mv knowledge.
no comg-ete survey of all the approaches. ideas, background information and analvuc studies that have accumulated over the
nearly fifty-five vears since the manuscript was discovered by Wilfrid M. Vovnich in 1912. Most of the papers have been
written either to advance or to refute a parucular theory. providing in passing 2 brief glance at others™ efforts. primarily to
sweep them out of the way. Some presentations provide good treatments of some aspects of the problem. notably those by
Voynich (1921), Newbold (1928), Tiltman (1968). and Krischer ( 1969). Much vital information, however, is to be found
only in unpublished notes and papers inaccessibie to most students. I have felt that it would be useful to pull together all the
information I could obtain from all the sources 1 have examined. and to present it in an orderly fashion. | hope that the
resulting survey will provide a firm basis upon which other students may build their work. whether thev seek to decipher the
text or simply to learn more about the problem.

This mnnogr:ph will be arranged in four main sections. First. I will present a survey of all the basic facts of the problem:
the “givens™, as it were. Second, I will try to cover all the primary avenues of attack and the information relevant to each.
the external characteristics of the manuscripe itself, the drawings. and the text. Third. 1 will surveyv the major claims of
decipherment and other substantial analytic work carried our by various researchers. Fourth. I will provide a rapid sketch of
collateral and background topics which seem likely to be useful. An extensive bibliographv is included. comprising books and
papers on the Vovnich manuscripe itself and on a variety of related topics.

I wish to express my appreciation for the generous aid of John H. Tiltman. withour whose encouragement this mono-
graph would never have been completed. 1 wish also to thank Stuart Buck. Edwin S. Spiegelthal. and Stuart MacClintock.
who proofread my manuscript and offered many helpful criticisms and suggestions.



Chapter 1
The Known Facts

1.1 The Manuscript As Found

It seems important first of all to distinguish clearly between the givens—the incontrovertible tacts available to all students
of the manuscript—and the lush growth of conjecture that has accumulated around the few meagre certainues we have. A
clear physical description of the codex itself is provided by several authors. The entrv in the catalogue of H. P. Kraus
(antiquarian bookdealer and owner of the manuscript for a number of years) provides an excellent. compact skewch (see
figure 1). In brief, the mysterious manuscripe-consists-in a-small quarta volume. with leaves of varving size but of an average
nine by six inches, some multiply folded. Most pages contain. in addition to copious text in the unknown script (which I will
call the “"Voynich script” throughout this paperi. colored pictures of considerable varietv. whose meaning 1s open to
conjecture. Most appear to represent plants. astrological or cosmological material. and pharmaceutical recipes. while a few
show hvman figures surrounded by bizarre objects in scenes of undetermined import. The text and drawings will be studied
in considerable detail in Chapters 3 and 4.

The manuscripe has no cover; the first page contains only four brief paragraphs of text withour pictures. but with an
apparent crude attempt at rubrication by means of enlarged and embellished initial characters in red ink. The last page shows
a few lines of writing near the top. in a different script or mixture of scripts than the bulk of the text. along with a few
svmbols from the Voynich script, and a scattering of sketchy drawings of animals. people. and other unidentifiable objects in
the upper left corner. Some leaves in the body of the manuscript also contain jottings (largely illegible) in scripts and hands
apparently differing from the majority of the text. These atypical scraps of writing will be dealt with more fully below.

We have one other bir of concrete data to exploit: a lerter. found berween the pages of the manuscript bv Wilfrid
Voynich. Figure 2 shows this letter, and figure 3 provides its translation from Latin as prepared for Vovnich and published
bv him (1921. p. 27). The letter was written by Joannus Marcus Marci in Prague to accompanv his gift of the manuscript o
Athanasius Kircher, S. J.. in Rome. The letter adds the following solid facts to our knowiedge (as fleshed out bv the research
of Vovnich. which he describes in interesting detail in the work cited above):

The manuscript was in the hands of Joannus Marcus Marci (A.D. 1595-1667). official phvsician to Emperor Rudoiph 11

of Bohemia (A.D. 1552<1612). in the vear 1665 or 1666.
» It had previously been in the possession of one or more other persons. otherwise unidentified. probably associated with the
court of Rudolph II.

It passed from the possession of Marci to Athanasius Kircher in 1665 or 1666. and remained in his hands for an
unknown period of ime.

It had been sold to Rudolph by an unidentified person at an unstated time for the large sum of 600 ducars. according to
informatuon provided to Marci by a Dr. Raphael Missowsky (A.D. 1580-1644). who was a familiar at the courts of
Rudolph and his successors.

Another nugger of information was wrested from the enigmatic pages of the manuscript iself as a result of a fortunate
accident. A mishap during photographic reproduction of the manuscript revealed a parually erased signature on the first
page. Examined under infra-red light. this signarure was found to be “Jacobj 2 Tepenece . that of 2 man idenufied bv
Voynich as Jacobus Horcicky de Tepenecz (d. 1622). This man was director of Rudolph s botanical gardens and alchemical
laboratory. He did not acquire the patent of nobility with the title “de Tepenecz” until after 1608. Thus. we have one
additional fact: the manuscript was in the hands of another familiar at Rudolph's court at some ume during the period from
1608 1o 1622.

The last bit of concrete evidence we have is the place where the manuscript was found bv Vovaich in 1912; this source
was kept secret for some years. in the expectation that Vovnich might wish to return and purchase more manuscripts there. It
was ultimately revealed to be the Villa Mondragone. in Italy not far from Rome. The following is 2 précis of informauon
concerning Mondragone. gathered by John Tiltman:

.. ..A villz in Frascau near Rome. built bv Cardinal Altemps about 1970, In 1582 Pope Gregors X111 issued trom Mondracone the
bull reforming the calendar. The villa apparently continued in the Altemps tamily. a5 1n 1620 4 later member bequeached the Mondragone
librarv to the Vaucan Library. In 186% the vills became a Jesuit College which was finallv closed in 1953~ [ Tiltman 1908, p 2.
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This. then. 15 all we really know for certain about the enigmauc codex: what observant students have seen in the book
nself. and the letter that accompanied it when found. (So far as [ can discover, no scientific study of any kind has ever been
carried out on the inks, pigments, or parchment; and no attempt has been made to examine the pages under special light for
hidden writing.) Upon this meagre foundaton of fact, an imposing edifice of deducuon and guesswork has been erecred
through creative research and persistent scholarship. first by Wilfrid Vovnich. and then by a succession of larer students.
Later sections of this paper will deal in fuller detail with these conjectures. many of which seem well founded and of certain
value to future students of the manuscript.

1.2 The Known History of the Manuscript

A set of solid bench marks can be assembled from the sources described above. and summarized as follows:

The manuscript was in the hands of some unknown person who brought it to Rudolph’s court some ume before 1608.

It was in the possession of Jacobus de Tepenecz for some time after 1608 and before his death in 1622.

It was held for some time by another person, unidentified. who willed it to Joannus Marcus Marci sometime before 1665
or 1666.

It was sent by Marci from Prague, during 1665 or 1666. o his old reacher. Athanasius Kircher. in Rome.

It did not thi n reenter recorded history until it was discovered by Wilfrid Vovnich at the Villa Mondragone. Frascau.
Italvin 1912,

After the death of Voynich in 1930. the manuscript remained in the estate of his widow (author of a well-known novel.
The Gadfly, which enjoyed great popularity in the Soviet Union). Mrs. Vovnich died in July 1960. Miss A. M. Nill. a close
friend and companion of Mrs. Voynich over many years, was co-owner of the manuscript.

It was purchased on July 12, 1961, by Hans P. Kraus, New York antiquarian bookseller. for $24.500.

Kraus valued the manuscript at $100,000, and later at $160,000; he tried repeatedly to find a buyer for it at those prices.
Finally. in 1960. he presented it to the Beinecke Rare Book Library of Yale University, where it now remains. catalogued as
manuscript 408, and valued at $125.000 to $500.000. according to different sources. (Informartion concerning the modern
history of the manuscript was obuined from Tiltman 1968 and from unpublished notes kept by Miss Nill for herself and for
Mr. and Mrs. Voynich.)




Chapter 2

Avenues of Attack on the Problem: A Survey

In this chapter | will arempr to cover as much as possible of the great variety of conjecture. reasoning. research. and
investigation that has been carried out by a wide range of scholars. from Voynich down to those of recent sears. | have
arranged this material under a selection of topics relating to important characteristics of the manuscript. (its provenience.
date, original language. authorship. etc.). which have excited the curiosity and exercised the ingenuity of all its many
students. | can lay claim to a2 knowledge of only a small parr of the work that may now be in progress or that mav have been
done in the recent past; many people have undoubredly carried on their work alone. and their ideas and results have become
known only to therr immediate colleagues and-acquaintances. Any day now. a new announcement of success could break
upon the world from one of these students. I hope that the present summary. however incomplete. mav serve-to gacher
together more information about the manuscript and its researchers than has hitherto been available in one place.

2.1 Conjectures Concerning the History of the Manuscript

Soon afer his discoverv of the manuscript. Vovnich undertook a verv competent and thorough investigaton of its histore
He turned up a wealth of interesting data, and succeeded in piecing together a plausible sequence of events to fill in most of
the blank spots between the known benchmarks. He traced the origin of the manuscript to Roger Bacon (12147-12927). 4
learned Franciscan scholar and philosopher, renowned in later times for his occult powers. Of Roger Bacon much more will
be said below (see Sections 2.2.2, 5.1 and Chapter 7). Voynich stated that he had fastened upon Bacon as the most likelv
candidate for authorship by a process of elimination, assuming, as he did. a thirteenth century date for the manuscripe even
before he saw the letter from Marci mentioning the similar belief held by someone at the court of Rudolph II. Vovnich's
statement of his reasoning while examining the manuscript at the castle where he found it is worth quoting in full.

“Even a necessarilv brief examination of the vellum upon which it was written. the calligraphy. the drawings and the pigments suceested to
me a3 the date of 1ts origin the lawer part of the thirteenth century. The drawangs indicated it tw be an encvclopedic work on natural philis.
ophv. | hasulv cunudered the question of possible. authorship of the work and the names uf oniv two thirteenth century scholars who wouly
have written on such 2 vanery of subjects occurred o me: first. Albertus Magnus. whom | ar once el d from onsideration because
his ecclesiasucal and polincal posiion was such thar it could not have been necessarv for him to conceal anv ot his wrinngs in aipher. and
secondlv. the Franciscan Friar. Roger Bacon. an infinitely greater scholar. who had been persecuted on account of his wrinngs and whine
saiencific discoveries had been miwrepresented a3 black magic. Moreover. for manv vears he had been forbidden by his urder o write,
and he himself referred 1n his works to the necessity of hiding his grear secres in apher.” | 1921, pp. 415—16.|

Vovnich continues. relating his discovery of the Mard letrer as follows:

It was not unul some nme afrer the manuscript came into my hands thac | read the document bearing the date 1665 1or 1660, which
was artached to the front cover. Because of s late date | had regarded 1t a3 of no consequence. and therefore negiected it dunine the firse
examinanon of the manuscnipt ™ [P 416.|

He must have been gratified indeed to find his conjectural ateribution of the manuscript to Bacon thus dramaucally
corroborated.

Next. Voynich turned his attention to teasing as much additional information as he could from the facts at his disposal. He
uncovered a quanuty of fascinating detail concerning the personages mentioned in the letter and otherwise suspected to have
been associated with the manuscript, many of them familiars of Rudolph I and members of his court. The subject of
Rudolph. the scientific and pseudo-scientific movements that grew up around him, and the astonishing flock of saienasts.
spies. charlatans. and other flamboyant personalities that converged upon Prague during Rudolph’s reign. is in itself a
valuable area for study. The work published on this topic by Bolton (1904) is quite out of date. and while enjovable reading.
fails to do justice to the subject in the light of today's scholarship. Evans (1973) provides a detailed. up-to-date presentation
on Rudolph and the elaborate and interesting culture surrounding his court. Evans makey a tantalizingly brief mention of the
Voynich manuscript, but does not add anything to our knowledge of its origin.

Here. in brief, is my chronological outline of the hypotheses Voynich put forward to fill the gaps in the known history of~
the manuscript. and to suggest further lines of investigation to complete the picture (all information in the outline below 15
from Voynich 1921),




Latter half of the thirteenth centurv. The manuscript was penned by Roger Bacon. as a record of his secret discoveries of
science or magic.

—15387 The manuscript rested in some monastic library in England until the dissolution of the religious houses at the
ume of the Reformauon; this destruction began in 1538.

—1547? Many Bacon manuscripts (some say as many as 1200 all told) were collected by Dr. John Dee. Elizabethan
mathematician and astrologer (of whom more will be said below in Chapter 8). He obtained these. Voynich suggests.
through his association with John Dudley. Duke of Northumberland, who amassed a large fortune through the rapacious
spoliation of religious houses during the Reformation. Our manuscript could have come into Dee’s hangs as early as 1547.
according to Vovnich. While it was in Dee’s possession, he made vigorous attempes to decipher ir. as atrested bv a remark in
a much later letter (dated 1675) quoting Arthur Dee, John Dee’s son, to the effect that he had seen his facher spending
much time over a book “all in hieroglyphicks™ (on this macrer, see also Section 8.9 below).

1584-1588. John Dee, failing in his acempes to decipher it, carried the manuscript to Prague on one of his visits to
Rudolph’s court berween 1584 and 1588. It was, then, to Dee or someone representing him that Rudolph paid the 600
ducats which was his price for the manuscript. It was probably also Dee who convinced Rudolph or others at the court of
Roger Bacon's authorship; Dee was to a considerable degree obsessed with Bacon throughout a large portion of his life. and
had a large part in disseminating knowledge of Bacon's work and refurbishing the reputation of the thirteenth-centurv friar.
condemned by th: Church and his contemporaries to centuries of neglect. Dee even claimed to be a descendant of Bacon
(whose real name, Dee claimed. had been “David Dee’” and not Roger Bacon ar all).

— 16087 Rudolph made various attempts to get the manuscript decrypred by his stable of scholars and experts. In this
endeavor, he may have committed the manuscript, for working purposes. into the keeping of Jacobus de Tepenecz. whose
name was written on it. and who may have kept it after Rudolph’s abdication in 1611 and the subsequent looting and
dissolution of the Emperor’s extensive museum and collections. Since de Tepenecz was ennobled in 1608. he could not have
written his name on the manuscript in the form we see before that date.

—1622. de Tepenecz died in 1622. and we have no evidence for the history of the manuscript berween that time and its
appearance in the hands of its next known owner, Marci. :

—1644? According to the Marci lerter, the manuscript was in the possession of an unknown owner. mutual friend of
Marci and Kircher. for some unknown period; indeed. it may have passed through several hands during that time. It must
have come into Marci's possession sometime before 1644. since Marci was able to discuss it with Dr. Raphael. who died in
that vear. Voynich suggests {(p. 419) that “research into the Bohemian State Archives will lead to the discovery’ of the
inumate friend of Marci and also of Kircher who had the manuscript berween 1622 and 1644.

—1665/6. During the ume berween 1644 and 1665 or 1666, we are reasonably certain that the manuscript was in the
possession of Joannus Marcus Marci. and that it then passed into the hands of Athanasius Kircher. What Mara and Kircher
did with it while they had it we do not know. '

—1912. Vovnich savs. "my own impression is that Kircher left the manuscripe to someone at the court of Parma. where
he had patrons and friends. and it probably remained in the possession of a member of the Farnese family unuil. with other
Manuscripts, it was removed to the collection in which I found it.” (p. 430.)

Larer researchers have added only a few derails to this chronology so ingeniously ferreted out by Voynich. Brumbaugh
(1975, p. 347) suggests that Kircher himself may have deposited the manuscript directly into the Villa at Mondragone.
John Manly (1921b. p. 188) claims thar “it is clear thar Marci did not possess the manuscripe in 1640, when he was with
Kircher in Rome ™. since he would naturally have given it to Kircher then. He also reports that Marci. in the preface of a
work entitled “Idearum Operaticium Idea”. mentions as his mother-in-law one Laura, daughter of Dionisius Misserone.
who became director of Rudolph’s Imperial Museum. Manly implies that Misserone could have been the unknown friend
who bequeathed the manuscript to Marci. Finally, Manly provides the interesting bit of information that the 600 ducats,
Rudolph’s payment for the manuscript, would be the equivalent of $§14.000 in 1921, and he contributes some new daw
regarding de Tepenecz: this scientist was obliged to flee the country during disturbances that took place in 1618, and may
well have parted with the manuscript then, since it apparendy remained in Prague.

Robert Steele. an eminent historian and Baconian scholar who has edited many of Roger Bacon's works (Bacon
1909-1940), concurs with Voynich in connecting the manuscript with John Dee. He says, " Mr. Voynich is, we believe.
right in hus conjecture that it was sold by Dee to the Emperor Rudolph st the close of the sixteenth century, attributing it to
Roger Bacon, and thar it was probably "the book containing nothing but hieroglyphics’ of which Dee’s son spoke to Sir.
Thos. Browne." (Steele 1928b, p. 563.)



2.2 Authorship and Purpose
2.2.1 A Hoax, a Forgery, or Nonsense?

Many students have had, at umes, an uncomfortable suspicion that the mysterious codex upon which so much fruitless
effort had been spent mighe be a fabrication, its text representing nothing meaningful or orderly enough to be capable of
decipherment and translation. Wilfrid Voynich seems to have felt that the manuscript was unquestionably a genuine
production of a thirteenth-century author. and specifically of Roger Bacon. Dr. Albert H. Carter (one time technical
historian of the Army Security Agency) states the opinion shared by most students who have grappled with the elegant puzzie
when he says, "So much time and 30 much expense in vellum of excellent quality went into it. it cannot be a hoax. . . It s
conceivably the work of 2 wealthy and learned. if deranged. person. but not a hoax™ (1946. p. 1. In an earlv report. John
Tiltman, one of the most faithful and thoroughgoing of the manuscript's students. expresses his considered confidence in its
authenticity: "1 do not believe the manuscript is completely meaningless. the ravings or doodlings of a lunatc. nor do |
believe it is just 2 hoax—it is too elaborate and consistent for either. . .. About the worst thing it can be 1s a deliberate
forgery for gain. . . . I regard this as rather improbable~:-."" (1951, p. 1).

In a more recent presentauon. Tiltman reiterates these judgements, refusing to accept suggestions that the manuscript
contains only “meaningless doodlings™. He continues, "There is more sense to the idea that the work 15 a forgery. Ths |
think is highlv unlikely. especially if Captain Currier’s ideas are correct.” (Tiltman 1975, the reference to Caprain Currier
concern’ his findings of multple “hands™ in the text. for which see Section 6.8 below.) Erwin Panofskv. a prominent scholar
of medizval and Renaissance studies. added the weight of his learning to this view: 1 should like to reiterate mv opimon
that the Voynich manuscript, whichever its place of origin. date and purpose. is certainly a perfectly authentic document”
(1954, p. 3). Finally, Elizabeth Friedman. wife of William Friedman (prominent cryptologist and student of the
manuscript) and a disunguished scholar and cryprologist in her own right, expresses a similar opinion: “All scholars
competent to judge the manuscripe . . . were—and still are—agreed thar it is definitely not a hoax or the doodlings of a
psvchotic but is a homogeneous. creative work of a serious scholar who had something to convey” (1962).

At least one recent researcher has spoken out in favor of an opposing view, stating that the manuscript is in fact a forgery.
and may contain a considerable quantity of meaningless “dummy” text intended merely to fill it out to an impressive length.
Robert Brumbaugh (1974, 1975, 1976) claims that the book was expressly and calculatedly designed bv some sixteenth.
century opportunist in order to fool the Emperor Rudolph into parting with the large sum of monev that he did. indeed.
spend to obtain it. To this end. the text was provided with a wealth of apparently easy “"keys™. and just enough easilv deci-
pherable material on the last page to convince Rudolph's experts thac it would prove to be readable with the expenditure of
a reasonable amount of effort. Faked “evidence™ was also planted on the last page. according to Brumbaugh. to associate the
secret book closely to Roger Bacon—that exciting and mvsterious possessor of impressive scientific and occult powers in
whom John Dee had been busily raising interest to a fevered pitch at Rudolph's court.

In spite of all this. Brumbaugh shares the view that the manuscript is not totally meaningless. He says. ““There is an
underlying text . . . and sooner or later, by collaborative work, it will be read. There is no way of predicting whar it will sav:
it could be anything from a standard botany textbook to formulae for the Elixir of Life deriving from Roger Bacon™ (1975,
p- 354). Father Theodore C. Petersen, another dedicated long-term student of the manuscript who possessed 2 wide
background of learning in history and philology, expresses his view thus: “There is agreement that the text of the Vovnich
manuscript obeys uniform rules which are constant and unchanging throughout the whole 246 extant quarto pages of
writing—indicating that the script contained an intelligible meaning for its writer” (1953, p. 1).

Newbold, Feely, and Strong. the three other principal claimants (besides Brumbaugh) to some degree of success in
deciphering the manuscripe, all accepted it as a genuine and serious production either of the thirteenth or the sixteenth
century. William Friedman also. while not to my knowledge associating the manuscript with anv specific author. regarded it
as a valid document with some content capable of being deciphered and read.

Some students of the manuscript. and others who disclaim any interest in it. have advanced the view thar its content can
have no value for science or for the study of human thought. Tiltman. in his early report to Friedman. says. I do not in anv
case imagine there is anything historically or scientifically important contained in the manuscript”* (1951, p. 1); this. in spite
of his deep and long-continued interest in the problem and his firm rejection of the theory that the manuscript is completely
meaningless or fraudulent. Elizebeth Friedman indicates thar the lack of serious interest in the manuscript on the part of
scholars was. on at least one occasion. a cause of disappointment to her husband in his research: It appears to be gibberish to
many serious-minded academics. who are apt to scoff ar the idea that its solution would be of anv value to science or -
learning—as did a great foundation to which Friedman once applied for 2 grant for the detailed study of the manuscript. In

the opinion of the board. a solution would not advance human knowledge. The manuscript probably contains only trivia, the
board said.” (1962)
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1 must confess that I can see lirtle justice in the reasoning of those “academics” who dismuss the Vovnich manuscripe ot of
hand. after what can only be the most superficial attention. Even if it is. in fact. a fabrication associated with the court of
Rudolph I1. an understanding of who wrote it. its passage from one to another of Rudolph’s familiars. and the part it plaved
in the remarkable congeries of religious and political activities at Prague in those ames could prove to be of great interest. In
the history of thought. it is not the intrinsic importance of a work that marters so much as its place within a larger pattern of
events and meanings. If the manuscript is a compilation. however ““deranged” or idiosvacratic. drawn from earlier magical.
alchemical, or medical works. it has at least as much intrinsic interest and “'scientific”” import for the history of Western
thought as do other similar manuscripts which are readable. and concern only one topic (i.e.. thev are either astrological. or
alchemical. or medical). Reputable scholars apparently see no waste of nme in studving “ plaintext” manuscripts of chis tvpe.

and mav spend much of their lives 5o occupred. ) _
The Voynich manuscript appears to be unusual in that it combines in one book at least four different medieval disciplines.

apparently with some arempt to integrate them into a single system. If read. it could provide a highly interesting picture of a
theory or doctrine interrelating all these disciplines. at least in the beliefs or practices of one individual or school. Finallv.
even if the text is totally meaningless (2 possibility that seems to me highly unlikely). 2 decipherment of the text in some
manner permitting an understanding of the code. cipher. or other concealment system emploved should be of greac interest
for the history of crvpeology. and perhaps also for the study of alphabets and writing svstems. In summary. I could accepe 2
finding that the inanuscript was a hoax or a forgery: 1 might also accept the presence of a large amount of dummy or filler
text. to pad out the length of the document or to act as “cover” text within which a shorter message 15 hidden. 1 cannot.
however. see anv justification for dismissal of the manuscript as trivial or unworthy of careful and svstemanc studv. We can
assess its value for human knowledge only after we have read it. or at least learned quite 2 lot more about it.

2.2.2 Who Wrote It, and Why?

Roger Bacon (A.D. 1214/-12927) as Author. Voynich. as we have seen above, was certain of Bacon’s authorship from
the outset. His reasoning, presented above (Section 2.1) need not be recapitulated here. William R. Newbold. the first would
be deapher ot the secret book. maintained that Bacon wrore it. as a diary of novel saientific researches unacceptable to the
Church. He intended the book. according to Newbold. for his favorite pupil John. or for some other disciple or friend.
providing the recapient with an oral key subsequently lost. The first chapter of the book describing Newbold's findinegs
presents an excellent sketch of Roger Bacon's life. writings. and thought, indicating thac he had made a thorough studv of
the thirteenth-century friar and his works (1928, pp. 1-28). J. Malcolm Bird (1921) accepts Newbold's decipherment, and
the auributon to Bacon. in favor of which he provides a lengthy justification.

At least two other objective and painstaking researchers agree that there is no conclusive evidence against the original
authorship of the manuscript by Bacon (whether it is in his autograph hand or represents a later copy of his work). John M.
Manly (prominent literary scholar who later refuted Newbold's solution) expressed his opinion thus in an earlv comment:
“That the manuscripr is Bacon's, or even that it dates from the thirteenth century. cannot then be proven bv documentarv
evidence. but there is no evidence against this tradition, and the appearance of the manuscripe itself confirms it. . .~ (1921, p.
189). Tiltman concurs with this view: “There is as yet no solid evidence that the manuscripe is not bv Roger Bacon. or 2
copy of a work by him” (1968. p. 13). A number of prominent Baconian scholars accepted. indeed hailed with enthusiasm.
Newbold's claim to have proven that Bacon was the author (Carton 1929; Gilson 1928). For further discussion of this
queston. see Chapeer 7 below.

Roger Bacon Not the Author. Others are just emphatic in their rejection of Bacon either as the scribe or contributor of
anv content in the manuscript. The objections of some revolve around their rejecuon of an earlv date for the book. and therr
apparent unwillingness to consider it as a larer copv of Bacon's work. They cite opinions of experts dating the manuscript
around 1500. and therefore much oo late to have been 2 work by Bacon. or even likely to have been a copy (most copies of
Bacon's works that have come down to us were made in the fourteenth and fifteenth centuries). Scll others reject Baconian
authorship not. apparently. in general. but specifically as a part of their emphatic rejection of Newbold's decipherment and
his arribution of the manuscript o Bacon. along with such impossibly anachronistic activities as the inventon of the
compound microscope and telescope. and their use to observe events within a frame of reference completely foreign to
Bacon's umes. Erwin Panofsky has stated flatly that “The Roger Bacon theory is in my opinion at vanance with all the
available facts and has been convinaingly disproved by Mr. Manly” (i.e.. in Manlv's arucles demolishing Newbold's
theories) (1954, p. 2). Dr. Charles Singer. eminent historian of science. said in a letrer to Tiltman (12 November. 1957).7']
came to the conclusion that all suggestion of a knowledge of the microscope |again referring to Newbold's decipherment|



was simplv nonsense.”” Finallv. Lvnn Thorndike has. with characteristic emphasis. stated his opinion that “There is hardls
one chance in fiftv that Roger Bacon had anv connection with the production of the Vovnich manuscript.” (1929, p. 3191

Anthonv Askham as Author. Dr. Leonell C. Strong (whose claims to a decipherment of the manuscript are discussed in
Section 5.3 below). insisted that the author was 2 sixteenth-century physician named Anthonv Askham (or Ascham), who
had published several aimanacs. astrological works. and an herbal. (Tiltman has ferreted out references to a number of these.
as early printed books: see Askham 1548a. 1548b. 1550. 1552. and 1553.) Strong claimed. further. to have deciphered
Askham’s name on folio 93 of the manuscript. No other student has accepted this theory. and Strong’s proposed readings of
the text have been emphaticallv rejected. :

Other General Suggestions Regarding Authorship. Dr. Carter claimed to see evidence of "a copvist at work™ (19406. p
1). He mentions duplication among the zodiac diagrams. there being in fact two leaves showing the Ram. Aries. and rwo
showing the Bull. Taurus. (These diagrams are. in actuality, quite different when examined carefullv, and the apparent
“duplications’ are only superficial; the pairing of diagrams for these two zodiac signs clearlv had some definite purpose
known only to the author of the manuscript.).Dr. Singez, in a lerter to Tiltman (12 November. 1957) expresses the opinion
that the origin of the manuscript was somehow related to Rudolph’s court and to John Dee. While he does not further
specify the narure of the connection. one gains the impression that he may have had in mind an idea similar to Brumbaugh's
discussed above. Panofsky states the following view: My idea alwavs was that the manuscript was written by a doctor or
. quack trving to impart what he considered secret knowledge to his son or heir” (1954, p. 2).

2.3 Provenience and Underlying Language

England. Medieval Latin. Voynich. as we have seen, traced the manuscript to Roger Bacon. in the England of the late
thirteenth century. He probabiy also, therefore, assumed the underlying “plaintext™ to be the medieval Latin of the Schools.
used by Bacon in all his surviving works. Newbold (1928, p. 44) also gives the manuscripr an English origin. claiming to rest
his opinion on “the judgement of expers” nort further identified, based on the parchment. ink and style of the drawings. His
proposed decipherment produced a form of medieval Ladin. The language which Feely (1943) claimed to have discovered in
the manuscript was also Laun. but in a svstem of abbreviated forms not considered acceptable by other scholars. who
unanimously rejected his readings of the text.

England. Medieval English. Leonell Strong (1945) maintained that he had deciphered the texr as medieval English: as
we will see in Section 5.3 below. other students have rejected his theory and the plaintext he produced. both as valid
medieval English and as a correct decipherment of the Voynich rext.

Unspecified European. Laun. Elizebeth Friedman (1962) states that her husband. William Friedman. agreed with other
qualified experts that “the country of origin is definitely European; it might be England. France. Italv. or what ts now
Germany.” She adds, further, that “the text is based upon a written language that is probably Latin. the language of all
learned and scientific discourses of that period, but may be medieval English, French. Italian. or Teutonic.” These views
seem to leave us with a discouragingly wide choice. indicating that the “experts” could fix upon no definite evidence to
narrow the area of their search.

Italy. Hellmur Lehmann-Haupt. Bibliographical Consultant to H. P. Kraus (owner of the manuscript between 1962 and
1969). suggested in a lerter to John Tiltman dated 1 November, 1963 that Italy was a likely country of origin. He states.
“While both paleographically and historically speaking, Italy is as likely a place of origin as any other country of Europe.
there is no evidence thar the manuscript must have been made in Venice, or elsewhere in Northern Italv. The possibility that
it comes from Central or Southern Italy is still open. and this could very well mean exposure to the Arab world.”” He proposes
that Arabic should be considered as a candidate for the underlying language. Robert Steele suggests that some of the wriung
on the last page may be “perhaps in 2 North Italian hand™ (1928b. p. 564). Brumbaugh draws evidence from details in
some of the drawings for his theory of a relarively late date and a European provenience. Thus. in one of the zodiac-like
arcular diagrams, he says “Sagirtarius wears a fifteenth-century Florentine archer’'s hat in his medallion (though it 1s
retouched over the month name)™ (1975, p. 349).

Germany or Eastern Europe. Charles Singer. in a letter to Tiltman dated 12 November. 1957, states his feeling that the
manuscript is 'of Germanic origin™, and “connected with John Dec and that sort of movement.”” He gives a somewhar fuller
statement of this view in another leter to Dr. G. M. J. Flemming. undated but obviously written at about the same tme:
“The judgement that [ formed upon the manuscript was that it was of the sixteenth century. of South German work and -
possibly related to Prague and John Dee.” Singer also suggests that Czech, Polish, or some other East-Central European



language should be considered to underlie the text. Forzunately for students of the manuscripts. whose difficulties are alreads
sufficiently burdensome. he considers Magyar ““highly unlikely.”

Both Singer (in the letter to Flemmung) and Panofsky (1954, p. 2). mention a reading of some scartered phrases on the
last page as High German; this reading was proposed, apparently in a private communicauon. by Richard Salomon of
Kuym College. Dr. Salomon suggests that a pomonofd!emmammafmpus}nuld be read: “so nim geismi {l[ch
o. .upmnng 2 medieval prescripuion meaning “*(If such and such a condition prevails). then ke goat's milk or . . .
This “prescription”, which breaks off in mid-sentence, Salomon sees as conunuous with the precediag text on the line. He
Suggests an interpretation in German also for the brief words found on folio 66r. near a figure of a man lving on his back as
if sick or dead. and surrounded by several ambiguous objects. He reads the text as “'der mussteil”. referring to the obligatory
endowment of a widow with household goods on her husband’s death.

2.4 Date of Origin

Thirteenth or Fourteenth Century. Voynich (1921, p. 415) assigned the manuscript to the latter half of the thirteenth
century, as we have seen above. Newbold stated that “in the judgement of experts.” a study of parchment. ink. and stvle of
drawings placed the manuscript in the thirteenth century. (1928, p. 44). Petersen says. [ agree with Mr. Tiltman tha the
juxtaposition of a herbal with the kind of astrological tables found here indicates a fairly early date for the manuscripe. The
thirteenth century manuscripes of St. Hildegarde of Bingen show drawings illustrating the influence of the heavenly bodies
and elementary cesestial forces upon the vegetanve and animare life of the earth. The fourteenth century manuscript Vatcan
1906 has somewhat similar astronomical drawings™ (1953, p. 2). Steele provides the following interesung comments. with
the benefit of his expert knowledge and personal familiarity with medieval manuscripts (and in particular the works of Roger
Bacon): “The usual methods of dating 2 manuscripe fail us; the writing cannot be placed. the vellum is coarse for the
thirteenth century, butnoumpmhie the ink is good. Only the drawings remain, and owing to their complete absence of
style the difficulty of dating is but increased. It is strange that the draftsman should have so completely escaped all medieval
or Renaissance influence” (1928b. p. 563).

Fifteenth Century. Hugh O'Neill. a prominent American botanist. published an identification of certain plant drawings as
New World species: “The most startling identification. . .was folio 93. which is quite plainly the common sunflower.
Helianthus Annuus L. Six botanists have agreed with me on this determinauon. This immediately recalls the date 1493,
when the seeds of this plant were brought to Europe for the first time (by Columbus on his return from his second vovage).
Again folio 101v shows a drawing which does not resemble any native European fruit. but suggests plainly Capsicum. a
genus strictly American in origin, known in Europe only after the above date. ... It seems necessary to consider this
manuscript as having been written afrer 1493 (1944, p. 126). Other scholars, however, completely reject O'Neill's
.identification of the sunflower and pepper plant, and are as emphatic in their claim that mone of the plants pictured in the
manuscript are of New World origin. Helmut Lehmann-Haupe (bibliographical consultant to H. P. Kraus) stated in a letcer
to Tiltman dated | November. 1963. that “there is a near agreement on the date of the CIPHER manuscript as around. or a
lictle after, the vear 1400."

Sixteenth Century. Panofsky adds his voice to these suggesting a late dare for the onigin of the mysterious codex: “Were it
not for the sunflower |as identified by O'Neill . . .1 should have thought that it was executed a lirtle carlicr. say about 1470.
However, since the style of the drawings is ﬁuiy provincial. a somewhat later date, even the first years of the sixteenth
century, would not seem to be excluded. I should not go lower than ca. 15101520 because no influence of the Italian
Renaissance style is evident. The above date is based on the characrer of the script. the style of drawing and on such costumes
as are in evidence on certain pages. for example folio 72 recto |probably referring to the costumes in the Gemini
remnunom] (1954, p. 1). Elizebeth Friedman states the consensus of expert opinion at the time as follows:

"Paleographic experts agree that the natre of the drawings, the writing, the ink and vellum. exc.. indicate that the
manuscript is certainly of later origin than the thirteenth century. The female figures. for example, are not the angular forms
characeristic of that period but are of 2 later, rotund. period. Some experts suggest that the probable period in which it was
written was 1500, plus or minus twenty years™ (1962).

A. H. Carter reports the similar judgement of Miss Nill (a friend of Mrs. Voynich who accompanied him when he
examined the manuscript in (1946): “The style of the drawings. especially the conventions of the line drawings in the
women. suggest to Miss Nill. quite properly. that the manuscript is far later than the thirteenth or fourteenth centuries.
There is nothing 'Gothic’ or angular about them. They are fat and rotund and suggest in their style the influence of the



realism of a later period. The coloring of the illustrations may well support a later date than the thirteenth century’ « 19+46.
p- 2).

Among those agreeing on a sixteenth-century date for the manuscript is Dr. Charles Singer, who states in his leuer to John
Tiltman (12 November, 1957), “The date of the manuscript would. in my opinion, be somewhere in the neighborhood of
1520 or perhaps a hirtle later. . . ."" We have already seen that he connects the origin of the manuscript with John Dee and
Prague. Leonell Strong makes an interesting suggestion, that “The format and wse of certain peculiar symbols ( marror images .
of the Iralian d or di and el respecuvely) are evidences that the author was probably familiar with the manuscript of
Leonardo da Vinci's ‘Anatomy’ (written about 1510)" (1945, p. 608). Strong’s identification of Anthonv Askham as
author of the manuscript also leads him to place it in the sixteenth century. since Askham’s known works were published
from 1525 on.

Robert Brumbaugh presents perhaps the most detailed and specific evidence for a sixteenth-century date: ~'. . .it seemed
plain to me from the outset that this is not a thirteenth century manuscripe, and | doubeed whether Rudolph I1 or anv of his
experts ever had accepeed it as an.autograph work by Roger Bacon. Detail after detail pointed to a later date closer to 1500
than 1300. . . Sagittarius wears a fifteenth-century Florentine archer’s hat in his medallion (though it 13 retouched over the
month name). A clock, tucked away in folio B5r, has 2 short hour and long minute hand, 2 style not developed unuil the
fifteenth century. . . .In short, this manuscript is at earliest a compilation of abour 1500 (1975, p. 349). (A number of the
points Brumbaugh employs to bolster his argument depend upon his own decipherment and associated specific identificatons
of the sy:nbols with numerals, etc.; | have omirted these, retaining only his more objectively based comments. For further
discussion of the “clock™, see 3.3.6.)

Finally, Jeffrey Krischer obtained. in the course of his research. the opinions of 2 number of experts at Harvard University
concerning the date and provenience of the manuscript (see Section 6.7). He reports their judgement as follows:

“Professor Giles Constable (professor of medieval history, Harvard Univermty). in looking over photostars of the manuscript. dated the
manuscripe as sxeeenth century and suggesred thar the scnpe might be 3 form of private language mouvated by the desire to keep such 3
nl_-erﬁlmMﬁmmmiumwmmndifmmuumammpumdmddcmhu
planc and biological and astrological phenomena. then this line of reasoning is quite accepeable. The date of the manuscripe was again placed
in the uxceenth century by Mr. Rodney Dennas (curator of manuscrips in Houghton Library of the Harvard College Librarys Mr Denaus
wlenufied the scripe 1o be in the style of the sxteenth century humanise script. Another daung of the manuscripe was due to Dr Frankhin
Ludden Dr Ludden determined the dare a3 being in the period 1475 10 1550, His method of daung is based upon analvaing the sevie of the
drawings: the features of the nude figures: the stvlization of the botancal drawings.” | Knischer 1969, pp. 31-32.|

In consideration of this review of many pronouncements made by scholars and experts. I have made a rough “box score
summarizing their opinions. It 15 crude, but it may aid the reader in bringing some order out of the multplicity of
judgements that have accumulated over the years during which the mysterious manuscript has been studied. In the taliv
shown below, I have arbitrarily assigned a score of “2" to such statements as “in the judgement of experts”. or “the
dcoﬂn:lelnsus of opinion”. and a score of 1" to the opinion of a single writer, without artempting to weight them in any greater

dates score
1250-1399 5
1400-1550 12

To my mund. this summary of expert opinion does. in fact. lend considerable weight to a relatively late date for the
ManusTIpt.




Chapter 3

Avenues of Attack: The Drawings

3.1 Relationship of the Drawings to the Text

It has been suggested by some students. baffled and exasperated by repeated. futile attempts to make sense out of the
pictures as a way of cribbing into the text. that there may be no necessary connection berween the writing and the illustraton
on any given page. The pictures. some have proposed. may be a “blind™", introduced to mislead the would-be dectpherer and
further conceal some dangerous secrets of a totally different character. Most serious students of the manuscript appear 10 be
certain, however, that text and pictures were drawn together and form a related whole. Elizebeth Friedman states. for
example, "There can be no question that the same scribe wrote the text and made the drawings. as anv handwriting expert
would readily agree™ (1962).

Dr. A. H. Carter concurs in the above opinion: “"Because the same ink and the same kind of penstrokes appear in the
illustrations and because the text forms an integral and unified part of many of the illustrations. it appears probable that the
same pe ‘son wrote the text and drew the illustrations™™ (1946. p. 1). Tiltman feels that we have a right to expect that the text
belongs to the illustrations. “in the complete absence of evidence to the contrarv™ (1968. p. 11). In the view of those who
have studied the manuscript with care. the text seems to be intricately interwoven in and around the pictures in such a wav as
to have rendered a close collaboration necessary between scribe and draftsman if thev were. in fact. different persons. In some
cases, text strings are written on parts of pictures (for instance. as labels on the objects called “pharmaceutical jars™ bv manv
students 1n folios 99r and 102v2, and in the segmentr and cells of the intricate diagrams on folios 85-86 as well as manv
astrological and cosmological drawings.

3.2 Nature and Characteristics of the Drawings

The impression made upon the modern viewer first coming upon 2 photocopy of the manuscript (the form in which 1t has
most frequently mer the eye of students). is one of extreme oddity. quaintness. and foreignness—one might almost sav
unearthliness. To the reader who has seen pictures of more typical illuminated medieval manuscripts. these pages look verv
different indeed from what he expects to find in such a book. For me. at least. after working with the photocopy intensivelv
for some weeks. the initial impression of “queerness’” lost its prominence and gave wayv to other. more considered reactions
which may be summed up as follows:

Homogeneitv of Style. The drawings and text of the entire manuscript seem to me to form a consistent whole. the product
of one school or group of closely related persons if not of a single person.

Craftsmanship and Pragmatism. The scribe (or scribes) seems not to have been morivated by design or esthenc criteria anv
more than by what we. today. would consider realism. Manv of the plant folios and some cosmological designs ( notablv 9r.
Llv, 16v. 33v. 41v, 49r, 68v2, 67rl. 67r2. and 68vl) present a stalwart. bold felicity of composition that is almost
architectonic in its quality, and (to me) quire pleasing. The impression which I receive 1s emphaticallv one of craftsmanship
rather than art.

Structural Regularity. 1 gain a persistenr impression of the presence of rules and relationships. a definite structure with its
own “logic”, however erratic and bizarre it might appear when compared to present-dav concepts. The intricate compound
forms in the script and its marter-of-fact. rather austere style all confirm this impression of crafismanlike and logical
construction in my mind. As I will try to show below. there appears to be a similar qualitv in the diagrams. as if
conventionalized forms are used almost as symbols and combined to build up more complex symbolic statements. As a part of
this quality of “constructedness.”” there is a persistent tectonic element of stvle in the drawings. emphasizing three.
dimensional forms. symmetry. and connectedness of parts.

Idiosvncrauc. Individual Quality. As has been noted by others. the manuscript seems to stand totallv apart from all other
even remotely comparable documents. No one. to my knowledge. has so far discovered anvthing else at all like 1t. It strikes
the viewer as a very strong and definite statement. completely independent of any known stvie or doctrine. It seems to be
deliberate. designed production of an individual or a small group working alone. (This apparent isolation mav. of course. be
due simply to our failure to discover the other documents or philosophies related to it. but it seems unlikelv that no wrace of
such parallels would have been recognized bv the many eminent medieval and Renaissance scholars who have examined the

11



manuscript). In Secuon 3.2.3 I will discuss some other manuscripts that have been mentioned as possiblv comparabie to the

Voynich manuscript.
The above are my own impressions of the visual qualities of the manuscript; we will see below how some other students

have reacted to it.

3.2.1 Provenience and Style

Voynich communicates his impression of the contrast berween this manuscript and the other. more tvpical medieval
manuscripts with which it was found: “It was such an ugly duckling compared with the other manuscripts. with their rich
decorations in gold and colors. that my interest was aroused at once™ (1921. p. 415). Dr. Carter provides a detailed
descripuon of the manuscripe. with considerable emphasis on the draftsmanship. pigments, and style: his personal reacuion 1s
as follows: ““The illustrations are done with great care, not with atrention to providing a pleasing picture but rather with
anention to accuracy of detail. They are. as Miss Nill pointed out, the kind of drawings that a scientist would make for
himself. not illustrations designed to enhance the beauty of the book™ (1946, p. 1).

Students disagree to some extent on the quality of the drawings as accurate portrayals of their apparent subject matter
There is also considerable disagreement (not surprisingly) about their esthetic quality. To some. they are pleasing; to others.
they seem clumsy. inept. and childish. An anonymous author in Scientific American takes a critical and contempruous view:
“These pictures are crudely drawn in by a person who obviously was somewhat lacking in arusuc abilitv, even for a
thirteenth-century scribe”™ (1921, p. 432). Again, the same author expresses a similar opinion a few pages later: "The scribe
was not 2 great success as an artst; his efforts sometimes remind us of the crude outlines we produce in impressing upon a
drafisman what we waat and how we want it” (p. 439). Charles Singer, in his letter to John Tiltman. 12 November 1957,
expresses 2 similar contempt for the representational and artistuc quality of the plant pictures: “The figures of plants are not
botanical at all but of the kind one makes when doodling or the children make of planes.”™

As will also be nored in the discussion of the scripe below (4.1.1). while many students have briefly mentioned the style of
the drawings as a factor in their judgements concerning the date and provenience of the manuscript. none of them provide
any real facts to back up their remarks beyond a vague reference to “experts™ not further identified. As we have seen above.
Steele remarks, "It is strange that the draftsman should have so completely escaped all medieval and Renaissance influences”
(1928b. p. 563). Carter (1946) refers to the “rotundity” of the human figures and the lack of “Gothic™ stvle as evidence
for a date later than the thirteenth or fourteenth centuries. Panofsky (1954, p. 1) assesses the stvle of the drawings as " fairlv
provincial”’; he also states that there is no evidence of influence from the Italian Renaissance style. In sum, it appears as if no
one has made or documented a really careful and systematic atrempt to contrast and compare the style of the Vovnich
manuscript drawings to other manuscripes of various origins and dates such as could answer some of our questions.

3.2.2 Pigments and Inks.

Dr. Carter provides a detailed description of the pigments. This deserves to be quoted in full, in spite of its considerable
length, since few students ever get to see the manuscripe in any other form except black and white photocopies.

“Some of the colors appear to be colored ink or water color. some 2 kind of crayon. and some an opaque kind of pasnt like poster paint.
There are many colors, the ik is good strong brown: there is an amber.like ink. like British-tan leather goods: a bright. not quite brilliant,
blue ink or warer color: an opsque aquamarine: a good srong red. carmine rather than scarlet or vermillion; a dirty veilow (the vellow and
browns of the sunflower illustration are like those. only a lirtle faded. of the Van Gogh sunflower picture: the greens are less brilliant). 2
red that looks like 2 bloodstain sbout a week old; a dirty green; an opaque green: a kind of green cravon: and several other greens of vanous
hues. intenuty. value. and rexture; a red thar looks like face rouge in color and texture: a thick red that makes doo of color that vou could
wrape with your finger nail: a red ink just like ordinary red ink today: a blue that sparkies with tinv fragments (not apparently by design).

“Some of the colors are flowed on as with a brush: some have left pigment-borded contours as where s lirtle pool had stood unbiocred
Some mav have been blorted (with cloth?). Some were applied with strokes of the quill. and some were scrubbed into the vellum with a
blunt quill which had becume furry on the end 21 8 wooden stvlus does after repeated use.” | Carver 1946, p. 2.

3.2.3 Relationships to Some Otber Illustrated Manuscripts.

My sources have disappointingly little to sav on this topic. One gains the impression. whether justy or not. that the bizarre
quality of the pictures and the difficulty of identifying with any certainty what they portray. has caused most scholars
familiar with more conventional medieval manuscripts to throw up their hands in disgust after the most cursorv glance. The
“herbal™ pictures of complete plants and the astrological disgrams associated with recognizable zodiac figures offer perhaps
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the most immediate promise for comparisons to other herbal or astrological drawings. Panofskv (1954, p. 1+ addresses the
problem as follows: “Manuscripts in plain language remotely comparable to the Vovnich manuscript are. unfortunatelv. of at
least four kinds: first. herbals: second. cosmological and astrological treatises: third. medical treauses in the narrow sense of
the term: fourth. possibly. treauses on alchemv.” He suggests that the mystical drawings of 2 thirteenth.centurv monk.
Opicinus de Canistris, may be worth examining as comparable astrological and cosmological works. Father Petersen ( 1953,
p- 2). menuons the visionary writings and drawings of St. Hildegarde of Bingen as possiblv comparable. and he recommends
the fourteenth-century Vatican manuscript 1906 as similar to some of the astronomical drawings.

Tiltman states his considered opinion: “To the best of mv knowledge no one has been able to find anv point of connection
with anv other medieval manuscript or earlv printed book. This is all the stranger because the range of wrnng ind
illustration on the subject of the plant world from the early Middle Ages right through into the sixteenth and even
seventeenth centuries is very limited indeed™” (1968, p. 11). Elizebeth Friedman expresses her own and Willam Friedman's
views when she states flatly. ""So far as is known, there is no . . . kev or crib.”” (1962) {For those unfamihiar with the term as
used bv crvpranalvsts. a “crib” is a parallel or comparable text in a known language that can be used to break into an
unknown text as the three parallel inscriptions in different scripts on the Rosetta Stone were emploved in the decipherment of
Egypuan hieroglvphs. A crib can also take the form of a guess as to the subject macer. or individual words that mucht be
found at certain places in an unknown text.)

Opicinus de Canmistris (A.D. 1296-ca. 1336). R. Salomon (1936) describes the visionary and mvsucal drawinus of this
monk an. shows extensive illustrations of them. Born in Pavia. ltalv. Opicinus had a difficult and unhappy life. he fell and
injured his head as a child. 2 mishap which mav have had a central part in the later episode of illness and visions which he
recorded in the remarkable book of drawings studied by Salomon. The draftsmanship 1s verv delicate and beautiful. with an
arusuc quality tocallv different from that of the Vovmich manuscript. The designs are extremelv dense and intricate. with
manv concentric circles. intersecting arcs and lines, and bands densely packed with unv sets of numbers and letrers. Manv of
them show carefully-drawn human figures with well-drafted maps of the world and other. smaller human figures inside
them or interlocking with their outlines.

Maps and architectural plans are a prominent feature of Opicinus’ productions. as are Biblical symbols such as animals
standing for the Four Gospels. and the signs of the zodiac. One drawing shows his entire autobiographv. from his birth up to
the vear 1335 or 1336 (when he drew the pictures). all packed onto one page. They are all closely overwritten with Laun
text. in very tinv. neat lewers: the text is primarily about Opicinus himself (his feelings. his sinfulness and unworthiness,
events in his life. etc.) represented in svmbolic ways interwoven with religious srmbolism and quotations from the Bible anc
patristic writings. The only real similarity to the Vovnich manuscript drawings 1s the encvclopedic quality. in combining so
many disparate elements symbolicallv within a2 structural and semantic umit. The appearance and stvle of Opicinus
productions are totallv at variance with these of our manuscript: Opicinus was a trained artist and draftsman. and had
produced an earlier book of beautiful architectural drawings of his native town. Pavia. as well as a number of devotional
religious tracts.

St. Hildegarde de Bingen (A.D. 1098-1179). St. Hildegarde. abbess of a convent in Germanv. was gifted with powers of
prophecy and mystical vision. She produced several books describing and illustrating these visions. as well as 2 book about the
causes and cures of disease. Her drawings appear considerably more like those in our manuscript on the face of it: they are
relauvely “provincial” and “crude.” and have none of the delicacy and professional quality of Opicinus’ drawings
Hildegarde's drawings have some of the same svmbolic. “constructed™” qualitv as those in the Vovnich manuscript. Thev
show rather different elements of content. however: animal heads and recognizable figures of Christ and the Virgin. for
;xzmplc Some of the drawings appear to have banks of rays. clouds. or flames similar to those on some Vovnich manuscript
olios

There 15 little or no text or labelling within anv of the illustrations I have seen of Hildegarde's works: their meaning 1s
explicated in connected text elsewhere in the books. Their symbolism, as explained there. 1s entirely Biblical and Chrisuan (2
sun-like ball of flame represents Christ's burning love: three smaller stars above it are the Trinity; heads spouting vapors are
people preaching the Gospel or using words to do the work of the devil. etc.). The designs have a highly svmmetrical.
abstract quality similar to many Vovnich pictures. and some have similar arrangements of small cells or radiaung lines in
bands around a circle. It is amusing to noce. after all the pontifications of experts about “rotund " figures and the absence of
“Gothic” st¥le in the Vovnich manuscript. that Hildegarde's rwelfth-century human figures are well-filled-out. vivacious.
plump. and livelv. (For a good discussion of Hildegarde's works and reproductions of many drawings see Singer 1975, pp.

1-58.)
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In spite of all the above points regarding general similarities. [ cannot see any really close kinship between these drawings
and those of the Voynich manuscript. The main import of the comparison with Opicinus’ and Hildegarde's productions is to
demonstrate thar such individualized. encyclopedic. symbolic works were by no means uncommon in the Middle Ages. The
astrological manuscript (Vatican 1906) referred to by Petersen is not really very similar to the Vovnich pictures either; a
careful study of the numerous illustrations of this and other similar manuscripes (in Saxl 1915 and 1927) shows very few
parallels to the cosmological or astrological diagrams in our manuscript. Most such medieval astrological pictures feature
human figures. figures of animals, and other clearly recognizable graphic elements which are much less prominent in the
abstract style of the Voynich drawings.

3.3 Content of Specific Classes of Drawings

At the risk of boring some readers. | will go into the appearance of the drawings in some deuil in the following
paragraphs; for various reasons. it is not possible to reproduce many of these folios for inclusion in this paper. and so a verbal
description must suffice to convey some idea of their content to the reader who cannot obtain access to a photocopy of the
manuscript. None of the sources I have studied has accorded much atrention to most of these diagrams, or discussed their
content in any way, excepting for a few passing mentions of details on this or that folio which some student happened to find
useful or sugges:ve in connection with a particular theorv of his own. Therefore. I hope the reader will bear with me
through the following somewhar lengthy discussion of individual drawings. and my atempt to come to grips with their
specific content and detail. Figure 4 provides an overview and classification of the folios according to their apparent subject
marrer.

3.3.1 Herbal Drawings.

At first glance, the numerous illustrations of whole plants, usually accompanied by one or more paragraphs of text. seem
to offer the best hope of a successful artack on the enigma. Other students have bent their efforts vigorously to the task of
relaung some, at least. of these drawings to known plants of to illustrations in other herbals, with results that can only be
described as disappointingly vague and ambiguous. Elizebeth Friedman summarizes the most substantal of the identificauon
attempes as follows: “Although 2 well-known American boranist. Dr. Hugh O’Neill. believes that he has identified two
American plants in the illustrations. no other scholar has corroborated this, all agreeing that none of the plants depicted 15
indigenous to America. Sixteen plants. however, have been indisputably identified as European by the great Dutch botanist
Holm. The remainder are composite: i.c.. the root system belongs to one plant. the stem system to another. the leaves and
flowers to still others. A few show imaginary root or flower structures.” (1962) Unfortunartely, since Mrs. Friedman's arucle -
appeared in a newspaper. there was no citation of the reference to Holm's substanual discoveries: I have nox, so far, been able
to turn up a published source for this information. Petersen appears to have obeained a detailed list of Holm's identifications
from some source. and noted many of them on his transeript. In spite of Mrs. Friedman's emphatic and convincing statement
of Holm's findings. later writers such as Tiltman (1968, 1975) do not seem to accepe them as any more final than those of
O’Neill.

Many scholars seem to question O’Neill's dramatic identificaton of the sunflower plant on folio 93r (1944, p. 126). [ can
see good reasons. also, for questioning his “'capsicum’ or pepper-plant identificauon; the picure involved, on folio 100r, 1s
among the small, sketchy drawings arranged in rows next to 2 “pharmaceutical jar™, possibly represenung a recipe for an
herbal mixture. (For a discussion of these “"pharmaceutical” drawings, see Section 3.3.2 below.) The objects O Neill sees as
pepper fruits could as easily be leaves, drawn according to the curious, blocky convention habitually adopeed by the scribe of
the manuscripe. to be discussed further below. This impression is supported by the fact that they are colored green. and not
red. The “pepper” identification was exploited by Brumbaugh in his decipherment; he suggests that the coloring of the
“pepper’’ green rather than red was 2 matwer of deliberate concealment (1974, p. 546). Many students have taken a stb ar
identifying the plant pictures; they are probably the most closely-studied drawings in the manuscript. The list of plant
identifications compiled by Petersen in his hand transcripe includes identifications he anributes to Mr. and Mrs. Voynich,
O’Neill. and Holm (Petersen 1966).

At this point. | would like to pursue a brief digression concerning the idiosyncrasies of style in many plant structures
shown in the herbal folios. For what they are worth. I will present my own subjective. and admittedly personal. reactions, in
the hope that they may stimulate others to examine these drawings more closely and reach their own conclusions. The plant
parts frequently have a curious blocky, chunky. rough-hewn look. with platform-like structures surrounded by hard outlines
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defining a sharp change of plane. To my-eve. this characteristic convention causes some of the structures to appear as if thev
had been molded our of plasuc: see. for example. the root crowns in folios 44v. 45r. 45v. 37v. 27v. 23r. 9r. 11r. 13r. lov.
and many others too numerous to list. They seem to be provided with one or several circular platforms. consistung of tbes or
inverted cones with flat. disk-like tops. from which the stems protrude. often encircled by a ning like 2 washer or gasker at
their point of emergence (see figures 5-7 for some rypical details from these drawings).

An analogous structural peculiarity may be seen in the leaves of folios 15r. 88r. 100r. 101v2 (some of which are
“pharmaceutical”’ rather than “‘herbal”" drawings); they seem to end in similar platform-and.gasker-like swellings. In the
root structures of folios 3v. 22v. 45r. 45v. 54v. 65r. and others. tubers are shown strung along the root fibers in a similar
blocky arrangement. like sections of pipe fitted together. In folio 53r. they even seem rectangular. like a string of wooden
blocks (figures 5-7 show some examples of these forms). I cannot guess ar the significance which may lie behind this perva.
sive element of style, but an understanding of it may well be important in interpreting the drawings and in tracing thetr origin.
The same stylistic convention is apparent in the “pipes,” “tubes,” and cloudlike structures in the mvsterious folios fearuring
human figures (folios 79r and fallowiag), ro. be discussed more fully in 3.3.5 below.

A somewhar similar blocky. rough appearance is seen in some herbal drawings in other manuscripts. that have been
copied over and over again from some much earlier source by successive scribes. This is the case. for example. in some earlv
Anglo-Saxon medical manuscripts based on the drawings of Dioscorides. [llustrations I have seen of some plant pictures in an
herbal artributed to Arnaldus of Villanova, entitled “Tractatus de Virtutibus Herbarum'. have the same chunky look as
some of :he Vovnich manuscript folios (cf aiso Tiltman 1968, figure 6). If. as this would imply. our herbal drawings are
copies at many removes from some earlier source, we should stll be able to recognize them by their general composttion on
the page and their structure (number of stems. fruits or flowers. rough shape of leaves and roots. etc..). especiallv since. as
Tiltman pointed out (1968, p. 11), the different sets of illustrations for early herbals were relativelv few and the same sets of
pictures were used again and again over manv centuries by successive compilers. .

I think. rather, thart this angular quality is a feature of the scribe’s personal stvie, and mav even have some svmbolic
significance. It is executed quite boldly and uncompromisingly. and does not seem to be an unintentional result of ineptness
or clumsiness; the scribe definitely intended the plant parts to appear as he showed them. I offer the suggestion thart the
draftsman of these pictures was more accustomed to. and interested in. making mechanical or structural sketches than in
illustrating narural objects.

Another point should be raised here. concerning the presence of animals and human faces attached to or intertwined with
the roots of some plants: for animais. see folios 25v. 49r; for faces, see 33r. 95v. 89rl. Some root structures have the
appearance of animal or human bodies. with the main plant stem emerging where the neck would be: see folios 99v. 90v 1.
89v1 (lions?), and 46v (a bird with spread wings: an eagle?). Some roots resemble the foor or feet of an animal. with claws
and toes (e.g.. 89rl). There are known parallels to this practice in a number of earlv herbals. Frequently. if a plant was
supposed to provide an antidote to or protection from the bite of some venomous creature. the animal was shown under or
near the plant. almost as a mnemonic device to emphasize the association. The Vovnich manuscript examples mav have a
similar purpose. except that in many cases the animal seems to be eating. hanging from. or burrowing in the plant much too
happily to be a target for its ill effects. Perhaps the intent is horticultural. implving that the worm. bird. etc.. is frequents
found with the plant. and feeds on it. Alternatively. and most probably (to my mind). the meaning is purely svmbolic. as 1s
common in alchemical manuscripes. (For examples of animal forms. see figures 8 and 9.)

The faces attached to some plant roots (see 33r. 89r1). and the suggestions of eves, horns. snouts. etc.. on other plant parts
(see 38r. 28r. and figure 9 for examples). are considerably harder to explain. Tiltman (1968) cites the examples of the
“barnacle goose” and the mandrake. well known to all students of early herbals. Some such personification of plants. or
mingling of plant and animal life into one form. may be involved in the Voynich manuscript. The plant mav be considered to
engender or nourish an animal. or to possess some animal or human qualities like those imputed to the mandrake. In ans
case. I would like to suggest that these two signal oddities—the curious sculptural modelling of plant parts. and the presence
of animal and human forms among plants parts—should receive more systematic study in comparison with similar pracuces
in known herbal and aichemical manuscripes (an interesting parallel in an alchemical manuscript dated to the sixteenth
century will be noted in Section 8.8 below).

Another curious structural feature of many plant folios is the rigidly and mechanically symmerrical arrangement of plant
stems and leaves. For example. the stems rising from the root crowns in folios Sr. 22r. 35v. 40r. and 90r2. and the
arrangement of the main roots in folios 2r. 11r, 11v. 14r. 14v, 22v. 45v. (and others) all exhibit a strange reentrant form.
crossing one another or twining together in a curious knot-like manner (see figures 5 and 7). Leaves are arranged on stems in
a rhythmically symmetrical pattern. for example in folios 3r. 13v. 22v. 29r. 41r. etc.. which seems highlv contrived and
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mechanical. in harmonv with the architectonic qualicy. exhibited elsewhere. This quality 15 present even in the flowers or
“fruits” that grow from these strange molded-plasuc™ plants: the flower on folio 90+ 1. for example. looks like 2 set ot
metal spikes. rigidly fixed togecher; flowers in folios 3v. 6r. 56v. 90r2. and Yor look like the hoods of vent-pipes isee ficure
8). (Again. some striking parallels will be menuoned in the alchemical manuscript discussed in Section 8.8).

3.3.2 Pharmaceutical Drawings.

The pages in this section of the manuscript show rows of small. sketchy plaats or plant parts. which seem to emphasize one
structure—roots or leaves—at the expense of the remainder. They are so abbreviated as to appear almost like mnemaonic or
shorthand symbols referring to plants alreadv illustrated more fully 1n other folios. or to plants otherwise familiar to the
scribe and his colleagues. A determined effort by several students to relate these sketches to the herbal drawings has not been
very successful. however.

The other salient feature of these pages is the presence of objects that have been said to resemble pharmaceuucal jars or
drug containers. On some folios (e.g.. 99r and 102v2). the jars are “labelled™ with phrases or words in the Vovnich script.
unfortunarely almost illegibie in the photocopy at mv disposal because the pigment filling the body of the jars in manv cases
tends to obscure the writng. In other cases. a “'label seems to appear near the jar which probably relates to it. or to the
“recipe’” it stands for. A similar “label”" appears near each small plant sketch in the rows: it 1s hard to tell. in some cases
which of several acighboring plants is means by each “label”". One or more paragraphs of text are present berween the rows
of picrures. The jar 1s usually at the left margin of each such row. irresistibly suggesung that the plants in that row were to be
used to make up the compound prescripuon svmbolized by that jar. The design of the jars is very ornate and florid. with
many firted cylindrical secuons decorated by geometric designs. fancy embellishments around the edges. curly feet. and
elaborate finials or handles on the top (some of the latter resembling. to the irreverent modern eve. the central ornaments on
an automobile hood): see figure 15. The ornamentauon and the ~'pipe-secuon’ ‘structure is similar in stvle to that of the
“cans” from which some figures emerge on astrological folios (see below. 3.3.3) and to some of the fancy platform or pipe
structures in the folios featuring human figures (see 3.3.5).

3.3.3 Astrological and Astronomical Drawings.

Prominent among the drawings are a series of circular designs apparentlv clearly related to the months of the vear. and
each provided with 2 central medallion showing a zodiac svmbol. A recognizable. if oddly-spelled. month name has been
written in what most students agree is a different and later hand than that of the Vovnich script. Figure 10 shows details of
these month names. The page for January and February (Aquarius and Capricorn) is missing. having been removed before
the manuscripe was found bv Voynich. The student’s first hope of gerting anvwhere through the known association with
months or zodiac signs is soon disappointed. since there is apparendy lirtle else in the diagrams that can be remotels
associated with convenrional astrological diagrams and horoscopes.

Most of the diagrams have approximately thirty female figures shown around the peripherv in one. two. or three rows:
some of the figures are free-standing. while others appear to emerge from vertical or horizontal objects like cans or tubes.
some of which are decorated with a variety of heraldic-looking devices. Some of the figures are nude. but others are paruallv
or fully clothed: the clothing visible on some of the figures includes veils, hats, crowns. and drapenes of considerable
elaboration. which should be traceable to a particular place and time with 2 lirtle research. A few of the figures. as noted by
Petersen on his hand transcripts, may well be male rather than female. A careful study of the apparently intentionally
distinctive designs on their “"cans’” mav provide a clue to identification of the beings. or permit cross-matching some of them
on different diagrams. Some of the “cans™ have crenellations like castle bactlements. Figure 11 shows an analvsis of the
numbers of figures on the different rows in each diagram: these arrangements mav correspond to some classificanon of the
davs of the month important for medical pracuce: for example. the “Egypuan days™ or “criical days™.

The months of April and May with zodiac signs Aries and Taurus, stand out in contrast to the rest in that they each have
two circular medallions (folios 70v1. 71r, 71v, and 72r1). and each has only fifteen figures. as if the two diagrams for the
same month were intended somehow to complement each other. an idea supported by the fact that the bull or ram is light-
colored in one case and dark-colored in the other. An amusing matter for special note is the fact that the animal in each case
1s enjoving 2 meal: Aries is dining with evident relish on the leaves of a small shrub. and Taurus is applving himself sath
equal determination to the contents of a sort of manger or feedbox carefully and realistically placed at his disposal. These
details. in my view. support a horucultural. medical. or agricultural context rather than 2 magical or mvsucal one (although
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this can be onlv an impression/. At anv rate. | find 1t 2 pleasing indicauon of the scribe's pragmanc and down-to-earth
approach to his subject matter, whatever its meaning mav one dav prove to be.

A number of other drawings in which the sun. moon. and stars are prominently featured mav be provisionallv classiried as
astronomical. | will attempt to present. in the following paragraphs. a sketch of the principal structural elements in each of
these. since it is impossible to reproduce most of them in this paper. Figure 12 provides a summary of the numbers of major
elemnents in these diagrams along with the “cosmological™” diagrams to be discussed in the next section.

Folio 67r1 shows a central face. probablv representing the moon. surrounded by a rwelve-pointed star; one side of each
rav is decorated with stars. the other filled in with solid pigment. In the continuation of the pair of segments containing each
rav. single words or phrases in the Vovnich script alternate with groups of one or two small stars. Three concentric rings of
text surround the whole. with a decorauve marker indicating what mav be a starting posiion. Folio 67v1 15 based on
somewhat similar plan, showing a widely-smiling sun face in the center of a svscem of seventeen double ravs. in which
phrases of text alternate with groups of from one to four small stars. A single outer ring of text is interspersed with decorative
separators.

Folio 6712 is a complex circular design based on rwelve-major-divisions.-In its center is an eight-pointed star. surrounded
bv a ring of eight words. A dashed line indicates a starting point (/). Twelve moon faces. all facing to the right. occupy the
next ring ourside the central area: each is accompanied by a text string. Twelve pie-shaped segments extend outward. one
from each of the twelve moon faces. Seven of these contain additional words. and all contain paragraphs of text. Each
segment contains a phrase. apparentlv written in darker or heavier fashion. in its outer extremiry. A paragraph consisung ot
three lires, (of which the middle one appears to be in heavier ink). is seen beneath the circular design.

Folio 68r1 shows a roughly circular field of stars. with words or phrases in the Vovnich script written beside each. Ar the
top 1s a larger circular medallion with a sun face, surrounded by a ring of text: a similar. balancing circle containing a moon
tace. also surrounded by text, appears at the bortom. There are at least rwenty-eight stars with labels some mav have been
cut off in the photocopv). Some of the stars also seem larger or differently-colored than others. a distinction which mav have
some significance in the doctrine of the scribe. Folio 68r2 appears to show a related or companion diagram. again on a
circular field of stars: in this case. however, only the twentv-four stacs in a central cluster are labelled. The sun face 15 ar the
bortom. the moon face at the top of the star field in this diagram. Attempts to cross-match the rings of text around sun and
moon. or the labels of individual stars on the two folios have so far been fruitless. Folio 68v1 shows a central face. perhaps .
sun. with a diadem or headband. surrounded by small flames or rays. A set of sixteen large double ravs emerges from the
central face. one side dark and the other filled with small stars. This seems similar in form to folio 67r1. and mav be related
1o it in the sun-moon pairing that seems to form a basic themé in the cosmological or alchemical doctrine involved in the
manuscript. The continuations of the thirtv-two separate segments containing the ravs contain alternate phrases of text and
fields of small stars. Two outer rings of text surround the whole, with starting positions indicated by vertical hines

Folio 68v2 shows an eight-pointed. sun-like center surrounded by eight petal-shaped ravs: bevond this are four secments
separated by four centrifugal lines of text. There is a further subdivision into eight segments. separated by four more
centrifugal cext lines emerging from the points of the central “petals.”” Four fields of small stars are interspersed among the
segments. A single text ring surrounds the whole, its starting point shown by a vertical line.

Finallv. folio 68r3 displays a moon face within a systen of eight major pie-shaped radiatung segments containing four
alternaung fields of small stars and centrifugal lines of text. separated by turther subsidiary lines of text. in a plan similar to
that of 68v2 just described. A single ring of text surrounds the periphery. in which no starting marker can be discerned.

It should be apparent that there is a systematic content of some sort in these diagrams. It mav relate to contrasted hours of
night and day. times or events governed by different classes of stars. or effects of the sun and moon on the humors. elements.
seasons. ages of man, winds. directions. etc. (to name some of the entities that are grouped by “fours™ in medieval cosmology
and medicine). A group of seven small stars together in one segment of 68r3 (as noted also bv other students). could well
represent the Pleiades. Surely a careful and determined analysis of this wealth of structured content in conjuncuon with a
study of medieval doctrines should turn up something of use to us in interpreting the meaning of the diagrams.

3.3.4 Cosmological or Meteorological Drawings.

There remain manv diagrams based on 2 fundamentally circular plan which show radiating segments. pipe-like or cell-like
elements. cioud and vapor clusters. and a central star-like or sun-like medallion. Text words and single letters are placed in or
written along many of the cells and rays. and in concentric circular bands around them. with starung points indicated. in _
some cases. by vertcal lines or decorative markers. Figure 12 shows a survey of the numbers of major elements in these and
the astronomical diagrams. It seems likely that a systematic attempt to correlare numbers of related objects mav wrn up some
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interesting parallels among known medieval cosmological systems. Number in itself had a magical significance in much
medieval and Renaissance philosophy. probably originating in Pythagorean doctrines. Medieval magical books often showed
elaborate parallel wbles of “correspondences.” comprising lists of like-numbered things that could be arranged in rwos.
threes, fours. up to elevens and twelves. In thé Pythagorean philosophy of sacred or magical numerology. the numbers four.
seven, nine, and rwelve were considered especially important. Figure 14 shows some sets of elements extracted from tables in
Agrippa (1970); figure 35 shows elements important in the Cabala (see Section 8.7). and figure 34 contains some parallel
lists of elements from Galenic medicine.

One very curious, and also (to my eye) very attractive diagram on folios 85-86r2 (a portion of the recto of a large.
multiply folded page) shows a central sun face surrounded by four major segments. A line of rext with 2 pair of verucals
indicating a staruing place runs around the central sun. This is in turn surrounded by a sort of scalloped parapet. over which
four human figures may be seen; these figures seem clearly to represent a child. a boy. 2 man. and an oldster bent forward
over his cane. Over the head of each figure is a copious paragraph of text. The four main segments are separated bv graceful
spouts of vapor that emerge beyond an outer circular border containing 2 ring of text, and recurve gracefullv back into the
segment to the left of their point of emergence. This drawing seems likely to be relared to the four seasons. the four ages of
man. the four humors. etc.. as shown in figure 34; it appears that these associations might provide a point of attack into the
text withun its four secuons. )

The general plan of the “four ages” diagram just described is highly reminiscent of a figure from an Anglo-Saxon
medical manuscriac (Catus College. Cambridge. MS. 428. fo. 50: Gractan 1952. p. 94). The Anglo-Saxon diagram shows
four human figures holding jars from which four spouts fall toward the center of the arcular medallion and divide it into
four main segments. A small central circle shows another human figure receiving the effects of these outpourings. within 4
ring of text in very clumsy and illiverate Laun, illegible in the illustration. An outer ring of rext surrounding the whole
contains another laboriously copied Larin sentence, " Quartuor humores bisbina partes liquores effundunt teneri per corpora
sic michrochosmi.”” On either side of the four large figures are more Latin words. some illegible. which seem to refer to the
humors. properties. and elements (“'colera rubia.” “calidus,” “sicca.” “sanguis,” “calidus.” “humidus”: 22, “frigida.”
“humida;"". “terra,” “frigida.” "‘sicca™). Figures of this sort are very common in medieval astrological and medical
manuscripts, and refer to the central docwrine of the “microcosm™ or ““small world™" of the human being. thought to reflect or
recapitulare in miniature the elements and relations of the larger universe or “macrocosm.”” The usual form of such
diagrams shows 2 human figure with lines connecung its parts with other words or pictures supposed to stand for forces
affecting them in the stars, weather, exc. (cf Saxl 1915 and 1927; Bober 1948).

Another very remarkable diagram on folio 67v2 scems to stand in a class all by itself. unlike anvthing in other
manuscripts. [t suggests a meteorological theme. based on four major divisions that mayv be the seasons. Four puffs of vapor
rush in from the four corners. half-concealing (or. perhaps. giving birth to or supporting’) two suns and two moons.
(Newbold interpreted one or more of these fearures as a “solar eclipse.”) A dotted line extends inward to the center from the
sun on the upper left. perhaps indicating the starting point of the chronology or story. A sun with spiral rays inside 2 square
occupies the center. More vapor puffs squirt out centrifugally berween the four outer ones, and lines of text are written along
bands leading to both sets. Strangest of all, the four outer corners are occupied by roughly circular arrangements of face-like.
balloon-shaped objects strung along pipes or bands to form simple. angular. geomerric figures (an “X". 2 4", etc.). One of
these forms. in the lower left corner of the page. shows four balloon-faces in a U-like arrangement opening at the top.
superimposed on a circle with three segments colored blue. green. and red; as we will see below. this tripartite circular figure
occurs elsewhere in the manuscript, and may represent 2 conventionalized map of the inhabited world (" T-map™). The onlv
interpretation that suggests inelf for these geometric figures is that of crucial conjunctions of planets. or magical “'star-
figures.” associated with the four seasons. directions, winds, ages of man, or other important events in the unguessable
doctrine being expounded in this enigmauc work. The stringing of arcles or dots (although not faces) along lines in
geometrical arrangements 15 seen in Preatrix (Riwer and Plessner 1962). where the intent 1s to show “star pictures” or
constellations o be emploved as magical characters (see 8.4). Somewhat similar characters made up of dots or circles strung
on lines are seen in alchemical manuscripes as well as in some magical alphabers (see 8.8 and 9.4, and figures 41 and 42).

Another unique diagram, folio 57v. shows five concentric circles of text with a faintly.indicated common starung point at
the upper left. In the center are four human figures, shown from the waist up; four bands of rext radiate ourward between
the figures from a central scalloped medallion. and four more text lines are disposed berween the figures in such a way thar
their raised hands seem to point at. grasp. or support these. The structure of eight bands of rext in two groups of four each s
similar to that of many other diagrams in the manuscript. This. too. is the diagram that contains a sequence of seventéen
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enigmatic symbols repeated four times around the second of its concentric text rings. It is one of verv few cases of evclically
repeating lists anvwhere in the text. and has been subjected to much artention by students as a possible “key™ (see figure 24

Folio 68v3 is the drawing referred to bv Newbold as a “spiral nebula.” A central circle is divided by a horizontal kine
through the center; the upper half is again bisected by a line from top to center. This plan resembies the scribbled geometric
figure in the center of folio 85-86v3 (for which see below). A word or phrase i1s written in each of the upper halves. and 2
longer paragraph in the lower semicircle. A ring of text surrounds this figure, with a starting point shown by 2 marker. Four
major outer segments are separated by gracefully-curving bands of text: within these are watery or wavy oudlines. defining
fields containing curving rows of stars on the same spiral plan. From the top center of each wavy outline. four smaller curved
text bands spiral ourward. in the same plan of two sets of four elements we have seen so frequently in other diagrams. An
outer ring of text surrounds the whole. its start clearly marked by a decorauve sign. This design. with its double-four
structure. may also refer to the seasons. ages, humors. or the like. It may also have a geographical implication. since
the svmbol occurs elsewhere in medieval iconography as a form of symbolic map of the inhabited world.

Folio 70r1 shows a six-pointed star- with-six.words of. text berween its points. It 1s surrounded by a curious ring of fiftv.
eight carefullv-drawn cell-like objects. alternately empty and occupted bv pairs of dots. and a ring of text. Nine wave- or
foam-like spouts emerge from a watery field surrounding the inner circle. Nine bands of text are written radially ourward
from the interstices of these waves. Three concentric rings of text surround the whole. There is little o aid us in
understinding this drawing other than a possible focus on water as an element or motsture as a property. with their effects on
health. and the numbers six. nine. and fiftv-eight.

Folio 69r also shows a central six-pointed star; five single characters and one digraph are placed berween the points. A
ring of text surrounds this central medallion. Beyond are forty-five pipe-like. elongated ravs closelv packed together. with
heavier lines separating them into irregular groups of one. rwo, and three rays. Text lines are written radially along twenr -
one of these rays. and there is a ring of rext surrounding all. Folio 69v is somewhat similar. with 2 ceneral eight-pointed star
having small stars between its points. Twenty-eight pipe-like things emerge radially from the center. with a text word or
phrase written above the mouth of each as though issuing from it. Three rings of text run around the outer periphery.

A small moon face occupies the central field of folio 85-86v4: five frothy or bubbiv concentric rings of cells. scallops. or
waves run around the center. The heads, arms. and shoulders of four human figures rise from the middie ring as from a sea.
Their arms are raised. and their hands are holding indistinguishable objects. one of which mav be a cross. Four lines of text
surround the whole. with a clearly-shown starting point on the left.

Folio 85-86v3 contains 2 very strange drawing dominated by four complex structures shaped roughiv like inverted cones
emerging from the corners of the page and extending inward toward the center. The upper left cone looks like a cluster ot
grapes. clouds. or cells: from its tip. directed toward the cenrer. a spurt of some substance issues. with the head and hand of a
human figure emerging from the cluster beside it. The upper right structure is like a broad tube made up of scales or scallops
or waves in crosswise rows: from it 2 large gush of vapor or wind emerges toward the center. and within this a bird 15 flving
vigorously. The rwo lower objects are more elongarted in form and seem to be made up of lavers of longitudinal fibers with
intersecung crosswise rows of cells. One gives forth a large jet of specks like snow or rain aimed into the center of the page.
with 2 human figure half revealed as if peering around one side of the jet and flinging out a smaller jet of droplets with his
outstretched right hand. The remaining cone. in the lower right corner. emuts no jews of vapor. but instead has a bird seated
on its apex. as if on a nest: bending over the seated bird are three branch-like structures on stalks. Four text paragraphs
occupy the four sides of the page berween the large spouts. and a fifth paragraph is placed in the upper center.

. It seems possible thar the four jets may represent the Four Winds converging upon the earth. and that this diagram. like
several others of this section. may be concerned with the seasons and the weather. The nestung bird. and the other. possibiv
migrating. bird would be explicable within this frame of reference. A scribbled diagram of a circle with three subsecuons

€ . like that in folio 68v3. occupies the otherwise empty center of the page: next to it and scrawled across 1t 1s a
disorderly scribbling thar resembles carelesslv-wrinten Arabic script. This scribbie 15 closely similar to another in the lower
left center of folio 66v. where it also seems to be associated with 2 crudely-formed geometric figure. (See figure 21 for details
of these scribbled phrases.)

Finally. folio 70r2 shows a central face. probablv a sun. surrounded by eight large segments containing petal.like ravs. A
small ring of text runs around the center. and four more lines of texr surround the whole. The outer lines appear to be in rwo
pairs: the outer pair has 2 common starting point indicated by a double vertical. while the inner pair has a different common
start shown by a single vertical. A paragraph of text accompanies the design on the upper right corner of the page. :

The above lengthy. but snll very incomplete discussion of these interesting cosmological diagrams can by no means do
justice to the amount of information available in them for the student willing to accord to them the respect required for 2
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careful and svstemanc examination. | believe it has been too readily assumed bv most students that the drawines in the
Vovnich manuscript were 100 “weird ™ and nonsensical to warrant this atrennon. The research must await the eftores or
someone who has access (as | do not have! 1o a large number of medieval manuscripts. or facsimile coptes of these. A
thorough investigation. pursuing some of the striking iconographical elements in the drawings. might turn up some useful
parallels that could provide an understanding of the rext.

3.3.5 Drawings Featuring Human Figures.

The drawings on folios 75r and v and 76v through B<v are probablv the most mvsterious and bizarre of all the mant
enigmas with which the Vovnich manuscript confronts us. Thev show sequences of human figures. almost invariably nuse
and female. and (as has been verv frequently and somewhat archlv noted by other students) quite plump and martronly in
form. Most of them have distended abdomens and bulging hips: thev certainly do not present an appearance of voluptuous
beauty to the modern American eve. The impression 15 rather one of agricultural fertility. maternal fecundity and
nourishment. or something on a similar pragmauc plane. Many of the figures seem to have long hair. crowns. or elaborare
veils in spite of their otherwise complete lack of clothing. Their poses are hivelv. expressive. and varied.

The female figures are shown variously sitting. standing. lving. or otherwise disposed 1n or on curious objects like tubs.
tubes. pipes. cozl-scuntles, pulpits. pods. or platforms. These objects are drawn in the same chunky. blocky stvle ot
architectonic sol Jity as was noted above in connection with the plants. In fact. some of them look quite a lot like the fruis.
seed pods. and root or stem structures of these verv plant drawings. Note. for example. the two striking spherical objects.
somewhat resembling mines or bombs trailing fuses. crossed on folio 83v; to mv eve. thev closelv resemble the twin fruies 2
on the plant in folio 90r 1. A structure on folio 79v of three pipes surrounding a larger central tube resembles the root crown
of the same planton folio 90rl. Similarly, a triparnte structure on folio 77v made up of three nest- or pulpit-like swellings
connected by pipes. with three tuber-like objects hanging from the central swelling. looks to me like the root crown of a plant
with three main stems connected by underground roots or stolons (see figure 15 for examples).

Some of the female figures seem to be holding spindle-shaped objects thar could be fruits or seed pods. The pipe.like
structures that coil around the figures (and into which. or from which. they appear to be transmittng some mvsterious vapor
or liquid) could well represent plant parts such as roots or stems in schemauc form. Also to be remarked upon are cloud-like
clusters. puffs and spravs of vapor emerging from the numerous vents of these pipes. and the substantial-looking tubs of
liquid in which groups of female figures seem to be situng. standing. or moving about. Some form of humor. essence.
moisture. or sap seems to be of primarv importance in the doctrine expressed bv these pictures. In some folios (e.g.. ~5r. 0
the left of a descending line of figures: 82v. at top right and also two more below. center). arc-like structures seem to span
openings in some of the little scenes. These look a great deal like rainbows. although without seeing the original colors one
can only guess: most of the arcs seem to have four or five separate concentric segments with a darkeér band at the top. (For a
discussion of an alchemical drawing containing 2 pipe with multiple vents emirung vapor. in a style similar to the pipes on
these folios, see Section 8.8).

Another important detail to be noted in several of the drawings of this section is a small cross with one long arm (for
example. at the rop of folio 75r. serving as a focus for diverging rays: on 75v to the right within a field of ravs and clouds: on
78r at the focus of a grape- or cloud-like cluster at upper left: and on 79v. top. at the focus of a frilly canopv of ravs over the
head of a figure who also holds a cross in her hand). These symbols are quite small and unobtrusive. but usually seem to
form a central focus or origin for rays descending upon the female figures. The obvious interpretation is one of Divine
illumination or influence promoting the fecundatng. nourishing. or healing virtues of the humors controlled bv. or
represented by the female figures. The crosses provide an unmustakably Christuan frame of reference for the doctrine being
expounded by the scribe of the manuscript—2 point not specifically remarked upon by other students to my knowledge.

What are we to make of these strange drawings’ A possibility that immediately occurs to me is that they may relate the
doctrines of Galenic humoral medicine, with its four “digestons” and various byproducts at different stages. to the
nourishing or curative properties of the plants or prescriptions of the herbal and pharmaceutical folios. Another possibility is
a system of therapeutic baths; this was a common fearure of medieval medicine; warmth and moisture were supposed to be.
in themselves. healing forces. It is amusing to note in this connection that Roger Bacon. in his medical work De Retardatione
Accidentium Senectutis (Bacon 1928a). recommends perfumed oils. warm effusions. and the application of precious
“occulta” such as lign-aloes. “heart bone of 2 stag.” and viper's flesh. (This medical work was a competent and complete
compilation of earlier medical sources such as Galen. Pseudo-Aristotle. and numerous Arabic writers. and was plagiarized
and exploited by later physicians; lirtle in it. however, was original with Bacon.)
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Brumbaugh (19751 has seen in these pictures a recipe for the “Elixir of Life.” designed to look like Roger Bacon’s work
(Bacon's medical treanse. his work enutled Epistola de Mirabils Potestate Artis et Naturae. and some garbled or doubttul
versions of his alchemical writings were the only fragments of his writings well-known in the sixteenth century). Panofskv
(1954. p. I). suggests that the human figures may represent “astral spirits™ transmitting the influences radiated from the
stars into plants and other living things. Singer. in his lerter to Tiltman. 12 November 1957. puts forward a different.
though related. suggestion: "My own feeling—again very vague—about the lirtle figures of nude men and women in the
organs of the body is that they are somehow connected with the “archaei” of the Paracelsan or Spagvric School. This would
fit in well with mv suggestion about John Dee and Bohemia." Note that Singer sees the tubes. pulpits. and pipes in which the
figures sit as “organs of the body.” rather than as the plant parts they recall to me. Figure 13 shows an analvss of the
numbers and grouping of female and male figures on the folios of this secuon.

3.3.6 Network of Rosettes, Folios 85-86r3-4, vi-2.

This elaborate arrav of circular medallions covers severat segmenss of a large, multiply-folded page. It has received little or
no studv or mention by students: this may be partly because 1ts complexity and bizarre character boggles the mind alread:
overburdened bv the "'queerness” to the modern eve of so much else 1n the manuscript. The failure of some students to pa
much arention to these designs is also probablv due to the poor quality of the photocopy available to us for these pages The
photocepv made from Father Petersen’'s original copv 1s 5o dark. and the numerous scraps of text written here are there are o
hard to read. that it 1s almost unusable.

A photostatic copy which | recently obtained from the Beinecke Library reveals the details of this remarkable drawing
very clearly. There are nine elaborate circular designs. in three rows of three each. The central design in the middle row 15
larger than the others. and contains six pharmaceutical “jars” arranged in an oval pattern with stars in the center. Between
the medallions are veils of cell-like or fibrous structures that link each circle to its immediate neigitbors. One medallion
shows a structure like a castle and other small buildings around its periphery; the castle has 2 high, crenellated wall and 2
tall central tower. The center of this figure contains a arcular field of stars and a spiral arrangement of text. Nearby. in the
outer corner of the page. is a small circle contining a @ diagram with Voynich text “words™ within its segments. In the
opposite corner of the page is the small “clock-face” mentioned bv Brumbaugh (about which more will be said below I In
the other two corners are sun faces surrounded by wavv ravs. Some of the medallions have petal-like arrangements of ravs
filled with stars. recalling features of the cosmological and astronomical folios discussed previouslv. Manv medallions are
provided with curious strucrures like bundles of pipes or gunbarrels clustered around the periphery of their outer circular
outlines. This complex assemblage of symbols deserves far more attention than it has so far received. in mv opinion. since it
could provide some enlightening svnthesis or frame of reference for individual diagrams eisewhere in the manuscript,

A mention should be made here of Brumbaugh's identification of 2 “clock face” among these diagrams. There is a uns
arcle. surrounded by eight(?) designs vaguely resembling Roman numerals, and what may be 2 small ring of text. on the
extreme left side of the structure. In the center of this circle is a triangular arrangement of rwo intersecting lines with three
small spheres strung on them. at their free ends and at their intersection. While it is true that this circular design bears some
superficial resemblance to a clock face. it seems possible to me that it mav also represent a 'star picture  like those of Proatres
and the similar alchemical characters mentioned above Section 3.3 4. The rwo “hands’* look to me as if thev are intended to
be of equal length. and the “hands™ are not centered on the “clock face™ as one would expect. but rather arranged so that the
enure triangular structure is centered in the circle. An exactly similar triangular symbol with three balls strung on 1t occurs
frequentiv among the star spells of Prcarmx. and was used bv alchemists to mean arsenic. orpiment. or potash (Gessman
1922, Tables IV. XXXXIII. XXXXV).

3.3.7 Small Marginal Designs.

There are small drawings of people. animals. and other less easilv-identifiable objects on some pages. Folio 66r. as has
already been noted, contains a drawing of 2 man lying on his back clutching his stomach as if sick or dead. and surrounded
by various indeterminate small objects. The last page, 116v, has several sketches of people. animals. and other mysterious
shapes in 1ts upper left corner. Most of the pages filled with text (folios 103 and following) have single stars. some provided
with extensions like tails. to the left of each paragraph. These paragraphs, as has been pointed out bv Tiltman (1975,
probablv comprised approximately 365 originally. thereby providing one “star recipe’ for each dav of the vear. possibly a-set-
of astrological predictions or prescriptions.



3.4 Meaning of the Collection of Drawings as a Whole

Voynich stated his impression on first seeing the manuscript, that *'the drawings indicated it to be an encyclopedia work on
natural philosophy™ (1921, p. 1). Elizebeth Friedman says: “The "botanical’ and largest secuon of the manuscripe (125
pages) is probably herbalistic in character, and the manuscript mav constitute what is now called a pharmacopeia™ (1962).
Panofsky provides another clear summary: "“So far as can be made out before the manuscript has been decoded. its content
would comprise: first, 2 general cosmological philosophy explaining the medical properties of terrestrial objects. paruculariv
plants, by celesual influences transmitted by astral radiation and those “spirits’ which were frequently believed to transmit the
occult powers of the stars to the earth; second. a kind of herbal describing the individual plants used for medicinal and
conceivably. magical purposes; third. 2 description of such compounds as may be produced by combining individual plants in
various ways”" (1954, p. 1). He confesses that he is unable to suggest any known medieval parallel svathesizing all of these
doctrines into one compact book. (There were, in fact, 2 number of very large encyclopedic works of many volumes that
covered 2 somewhat similar range of topics; an obvious example that comes to mind is the work of Albertus Magnus. 4
contemporary of Roger Bacon.)

Petersen provides a similar view of the manuscript as a whole: “The illustrations in the manuscript make it appear all but
certain that the text deals with medicinal plants and their use in medieval remedies. The drawings of folios 67-86 seem to
illustrate astrolog:cal marers. and possibly the medieval theory of vital spirits functioning as animate beings (represented bv
small nude figures)? . . .. Might not the 324 separate short paragraphs or sentences (folios 103-116) contain 2 sort of
subject index or table of contents or list of recipes?™” (1953, p. 1) Brumbaugh sees the manuscript as a treatse on the ~Elixir
of Life”, desi;ned to interest the Emperor Rudolph 11 by a forger who wished to make it appear 1o be the work of Roger
Bacon. An “encyclopedic sequence of drugs”. possibly compiled from a variety of earlier manuscripes. is followed by
astrological lore; the folios featuring nude female figures may deal. Brumbaugh thinks. with “the biology of reproduction.
the theology of psychic reincarnation. or the topical application of the elixir™. (1975, pp. 348-349).

In studying the drawings in the different sections of the manuscript, I have come to feel strongly that they involve a highly
symbolic. artificial. and conventionalized graphic or mnemonic “language "’ thar uses the same representations or forms to
call 1o mind parucular key concepts on different folios and in various combinations with one another. This graphic
“alphabet” or shorthand seems in many ways closely similar in its philosophy to the-interesting structure of the Vovnich
scripe (to be dealt with in Chapter 4). For this reason. I believe that a careful. painstaking. and open-minded analvsis of all
the drawings and their component graphic elements. indexing and cross-matching all the forms. might repav the effort
involved. An experiment using modern computer CRT terminals with graphics capabilities to perform such analysis would be
worthwhile. if carried out within a carefullv.reasoned theoretical framework (i.c.. to pursue and investgate particular
theories previously developed by the student concerning meaningful relations among the forms). More will be said 1n Section
6.9 regarding the use of computer techniques in studving the manuscripe.
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Chapter 4
Avenues of Attack: The Text
4.1 Nature and Characteristics of the Voynich Script

However complex and interesting the drawings are. the script in which the bulk of the manuscript 1s written 1s
undoubredly the most intriguing part of the elegant enigma. It has a deceprively flowing. rhvthmic quaiity thar suggests long
pracuce and familiarity on the part of the scribe or scribes. The script seems like a reasonable. workabie. well-constructed
system of writing, with a look of ease and natural flow. On closer inspection. the surface appearance of simplicity vanishes,
and a still more seductive and- captivatiag -character. emerges.. in, the._form of an intricate but structurally logical svstem of
ligaturing or compounding of simple forms to build up more complex outlines. Whatever else may be alleged concerning the
value of the manuscript as a whole to science, [ am convinced that an understanding of the construction of this writing svstem
cannox fail to be of great interest in the studv of human thoughe. It appears to be a rour de force of arustrv and ingenurty

4.1.1 Provenience and Style.

Unfortunately, aithough many students menuon the stvle, calligraphy. and appearance of the script as 4 tactor in thewr
judgements of the date and origin of the manuscript. they provide little real evidence or detail to back up their claims
Nowhere among the sources | have examined have | seen any really facual or complete discussion of the marrer. Some
sources mention. in passing, the possible derivation of the Voynich symbols from “*Roman minuscule characters.” McKaig
(n.d.) states that “'the text 15 written in a beautifullv symmetrical script that shightly resembles writing used in Italv in the
1500's™ (p. 48). °

4.1.2 Relationships to Known Scripts and Character Sets.

Anempts 1o link the origin of the Voynich symbols to other systems of writing have been manv and far-ranging. A diligent
study of known alphabetic, syllabic. or ideographic scripts has turned up nothing remotelyv similar. though various individual
svmbols have distant parallels in some compendia. Several symbols resemble earlv forms of Arabic numerals: this has been
pointed out by more than one student of the manuscript. for example, bv A. W. Exell (of the Botamical Librarv. Briush
Narural History Museum), in a letter to Tiltman, 30 August 1957, and by Robert Brumbaugh (1974. 197%). Figure 16
shows a comparison of some Voynich symbols and various forms of early Arabic numerals extracted from rables 1n Hill
(1915) that look similar in my opinion. (See also Section 8.10 for a discussion of the history of Arabic numerals in Europe.)
Some form of substitution cipher may be involved, of course: thus. the fact that a given Vovnich svmbol looks like an earlv
form of "7 or 4", for example. need not imply thar it actually stands for that number in the text. Earlv forms of Arabic
numerals were often employed in a wide variety of codes and ciphers. as we will see in Chaprer 9.

Similarities are also clearly apparent between some Voynich symbols and certain Latin abbreviaunons in use at various
times during the Middle Ages. These relationships have been investigated and exploited by several students. notably Petersen
and Feely. Figure 17 shows a selecuon of Latin abbreviations extracted from Cappelli (1949) and some Vovnich svmbols
thar resemble them in my opinion. A general similarity was apparent to me, and was also noted. independentlv and earlier.
by Tiltman, berween certain commonly-occurring looped symbols standing above the line and the decoratve extensions of
lerters with wall stems in the top line of 2 manuscript illustrated in Cappelli (Table V). Some artifiaal wrinng svstems of
various kinds that might throw some light on the Vovnich script will be discussed in Chapter 9.

4.1.3 Antempss to Decompose the Symbols into Elements.

It has been concluded by most students thar the Voynich script includes at least some compound symbols. Various attemprs
have been made o arrive ar a rationale ro explain the ligatures and resolve them consistently into component elements. Some
students have proposed thar the symbols may have been built up from elementary strokes in 2 manner similar to the method
upon which they supposed that the Chinese writing system was based. Tiltman suggested that missionaries visiting the Far’
East, who had studied the Chinese system. might have brought back a description of it which then might have inspired some
fifteenth- or sixteenth.centurv scholar to design the Voynich script (unpublished notes). A. W. Exell. in his letter to
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Tiltman. 30 August 1957, refers to a theorv (not further specified’ that early Arabic numerals were built up from one. two
three. four or more strokes in a similar Oriental manner: he suggests a sketchv and incomplete correspondence berween
Vovnich symbols and conventional numerals along these lines. No one has. to mv knowledge. worked out 2 “stroke  theor
of this kind in sufficient detail 1o test it out as a hypothesis.

In this connection. it is interesting to note that Roger Bacon provided extensive information concerning the Far Eastin 2
highly interesting section of the Opus Mayus on geography and the customs of foreign peoples. He states there that he had
closely questioned several missionaries and travellers recently returned from visits to these far-away places. His descripuons ot
many foreign peoples and customs are clearly recognizable. although some are fabulous and distorted. as might be expecred
A clear descripuon of Buddhist monks at worship. even including 2 garbled version of "Om mane padme hum . 15
particularly striking. The following is his descripuion of wriung in China: "The people in Cathav to the east write »icth the
same instrument with which painters paint. forming in one character groups of letters. each group representing 2 sentence B
this method characters are formed with many letters together. whence reasonable and natural characters have been composed
of lemers. and have the meaning of sentences.” (Bacon 1928b. p. 389.)

The compound Vovnich svmbols are not easy to “take apart™ in anv consistent and unambiguous wav. thev ure too
smoothlv biended to form a single flowing outline. Figure 18 shows some examples of apparentlv compound forms. and some
suggestions regarding their decomposition. Some svmbols which appear to be simple at first sight mav in fact also be
compounds: for sxample. "& " may be made up of "€~ and "~ . and * @ ~ mav be 4 combination of €  .nd
" 9P". My own feeling is that we need not go as far afield as the Orient to explain these complex outlines: the svstem ot
Latin abbreviatuons in common use throught the Middle Ages has the same character. An abbreviated torm wpically
preserves one or two letters of a word and distorts or combines them to form 2 single sinuous. conventuonalized character
Some of the parts of such a compound form may then be parnallv disconnected and used in abbreviatons of other. parually
similar words. The distorted and truncated scraps of words are usually combined with overlines. superfixed characters. loops.
tails. and slant lines which mark the form as an abbreviation. or stand for a set of missing letters. Each of these structural
features has a counterpart in the Voynich script: 2 horizontal stroke seems to connect many svmbols; a comma- or hook-like
mark often appears above certain svmbols. and characters are frequently shown standing above or in the midst of others as
infixes or superfixes; long tails curve up or slant down from lerters at the ends of words and lines.

It 1s mv feeling that we need not look bevond the svstem of Laun abbreviatons. familiar to all learned men of the Middie
Ages and Renaissance throughout Europe. combined with earlv forms of Arabic numerals and some common alchemical and
astrological symbols. to find the inspiration for the design of the Vovnich script. Unfortunately for the student. the designer
has exhibited a trulv remarkable ingenuity in blending and distorting these elements so as to make of them an entirelv new
writing system. fundamentally independent of and distinct from any of its sources. so that our recogniuon of similarities o
known symbols has not helped us to unlock the secret of the scripe. It is interesting to note that the characters which occur as
superfixes or infixes with other ligatured characters may also occur next to them in ordinary sequence: the explicit and care-
fully shown Ligature must. therefore, provide some distinct element of meaning. (For example. is "C % " thesameas " €€ -
How does * I differ from ~“ ¢ ¥ "7 Is " GHfr " equivalentto " Weg ~“or " ex W * or neither’)

Most cryptanalvucally-oriented students of the manuscript have put considerable effort into analvzing the scripr and
amempung to devise 2 working transcription alphabet for use in crvptanalynuc and computer studies. Various researchers have
adopted different theories regarding the decomposition of the symbols into elements. and the identification of variant forms
of a single symbol. Some. like Tiltman and the First Voynich Studv Group. arrived at a relatively small working alphabet of
basic symbols. regarding all the rest as secondary compounds. At the other extreme. Currier. Krischer. and the Second Study
Group included 2 number of obvious compounds in their working alphabet to produce a considerably longer Lt of symbols.
Currier’s alphabet and the others based on it embody 2 theory about the symbol & ™ and its occurrence in groupings of one.
two. or three immediately preceding certain ending symbols (“ R, = ? and “t?").M\- own transcription aiphabet
includes an attempt to allow for some relauvely rare ligatured elements in addition to those in the commoner compounds.
Figure 19 shows several different transcription alphabets.

4.1.4 Variant and Embellished Forms of Symbols.

While all have agreed that a relationship of some sort exists among certain families of similarly-shaped svmbols. students
have associated them differently depending on their theories regarding the exact nature of the kinships (see figure 191
Considerable interest has centered on the four looped symbols”™ §f . M . . 4 “'that are all found as infixes or
superfixes over the symbol " €% " as well as alone. An interesting bit of evidence for the identity of " and ¢F “{and
thus. by analogy. the other pair 1' and ’rr as well). may be seen on folio $7r. where a sequence of seventeen symbols is
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repeated four times around a circular band. It is so rare to find anv sequence in the Vovnich manuscript repeaung all or some
portion of itself that this exampie is almost unique. Figure 2 shows the four repeated segments arranged in parallel. in two
instances. the symbol ~ "". with only one loop. occurs in the ninth place. while in the other two. we see ™ ? " with twa
clear loops in the corresponding position. Since all the other symbols appear identical. the conclusion seems inescapable that
the single. and double-looped forms are functionally the same. Countervailing against this conclusion is the fact that the
svmbols are always made quite clearly and distinctly. with eicher one or two loops: there are rarely if ever anv transitional or
marginal forms with vestigial or carelessly-formed loops. In any case. there is an obvious family relationship of some kind
among the four looped svmbols. as shown by their similaritv of form. their entering into similar constructions, and their
assurming a similar funcuon and positions in the structure of text words.

Embellishments are relatively few in the Vovnich text. Figure 20 shows some variant and decoranve forms of symbols s
various students have tentatively identified them: many of the assumed identifications are mv own opinions. Some of the
decorative extensions and flourishes are quite atrractive in a bizarre and idiosyncratic way. Small dots inside loops. parallel
harching along lines. dots arranged tn rows-and exaggeration or.pralongation of loops are frequent ornamental devices. The
embellishments are. for the most part. highly restrained. and not at all the extravagant. disorderly overgrowth one might
expect of a deranged mind. It should be noted also that the ornamental extensions rarely. if ever. impinge on or intertere
with writing or drawings nearby. and that it s rare 1n general for writing or drawings to cross one another anvwhere in the
text. except in a controlled and orderlv manner. :

The curious embellishments appear to exhibit the same rhythmic. pragmatic. and compact character Js is evident 1n other
aspects of stvle throughout the manuscript. A parucularly notable and amusing decorauve flourish i1s the apparent
disconnecting of the rwo loops of the character ™ ’f . so that onc stem and loop is translated horizongally 1ntw 4
neighboring word. sometimes with several intervening curlicues: figure 20 provides a number of examples. Itis possible that,
in some cases, the intent may be to combine rwo separate occurrences of ? " into one decorative flourish: there mav also
be some element of meaning in the practice. although it is scarcely frequent enough. especially in lines other than initial lines
of paragraphs. to support such a conclusion.

4.2 Other Scripts.and Hands

On cerrain pages of the manuscript are found isolated phrases and sentences in scripts and hands judged by most students to
be different from. and probablv later than. the bulk of the text (although none of the sources I have studied presenr any
definitive evidence supporung a different date or authorship for these scattered text strings). Petersen reports that Miss Nil!
(a friend of Mrs. Vovnich) had made a thorough examination of all the apparently extraneous passages in the manuscript:
“Muss Nill . . . has listed all words or passages which appear to be wrirten in different ink from thac used unitormlv for the
text and the drawings throughout the manuscript. (She noted also that the original text seems to show not a single erasure
and correction anywhere.) Miss Nill declares that the last page is written in the same ink as the bulk of the manuscript”
(1953. p. 1). Unfortunatelv. no copv of Miss Nill's list has survived in the material to which I have access. I offer the
following summary from my own examination of the photocopy available to me.

Folio 1r. There are very faint and barely legible traces of alphabetic sequences in the left and right margins. These are not
wisible at all in the photocopy I have studied. but Petersen shows them clearly in his hand transcript. The letters seem to be
those of the ordinary “ABC'", with some slightly distorted or odd forms. The two sequences appear to be parallel. in their
fragmentary state. it is hard to tell whether they are consistently associated with the lines of Vovnich text occupving the
center of the page.

Folio 17r. A line of writing in a very small. crabbed hand crosses the top center of the page. It is verv hard to make out: to
my eye. the lerters resemble Greek symbols. The writing becomes fainter and harder to read toward the right side and finallv
fades out completely. In the upper right corner, there is a faint. scribbled symbol like a shield or a crude fleur de fys. criss-
crossed with lines. It is interesting to note that John Dee liked to use Greek letters to conceal comments in English in his
personal diary; the symbols on this page. however, do not seem to spell anvthing that might be an English word.

Folio 66r. A small scartering of lerters, which again look to me like Greek symbols. are 1o be found in the lower left
corner of the page near a small picture of 2 man Iving on his back. Above the “"Greek™ letters is a string of words in the
Vovnich script. Prof. Richard Salomon of Kenyon College has suggested 2 High German interpretation of the extraneous
svmbols. claiming that they stand for “"der musz del”, or "'the mussteil . referring to an obligatory bequest of household.-
goods from a man to his widow.



Folio 66v. In the lower half of this page (which shows a plant drawing accompanied by three text paragraphs) there 1s 4
scribble or doodle that slants downward toward the left. A rough oblong figure sits to the right and above the scrawl. The
markings here resemble a similar scribble in the center of folio 85-86v3 (see below); some portions of the doodle have the
appearance of Arabic script.

Folio 85-86v3. In the center of this cosmological diagram there is another doodle similar to that in folio 66v. A crude
circle is bisecred by a horizontal line. and the upper half bisected again by a perpendicular: a line of indecipherable scribbling
something like Arabic script crosses part of this circle and extends tw the left of it.

Folio 87r. To the left of the lower leaves of the plant drawing is 2 crude star-like doodle of intersecung lines.

Folio 116v. The several lines of text in 2 mixture of symbols on the last page of the manuscript have been extensivels
studied by many researchers as a possible “key” to the text. Figure 23 shows several ranscriptions of this material made by
different students along with a reproduction (admitedly poor) of the photocopy at my disposal. The svmbois are very small.
crabbed, and faint. It is inceresting to note the differences among different students’ interpretation of these enigmatic lines.
The numerous ambiguities and obscurities have not prevented several students from basing extensive theories on their own
rather arbitrary readings of the tiny, distorted lerters.

Folio gatherings. In the lower corners of certain pages are numbers added in what appears to be a different ink and hand.
These numbers correspond roughly to sets of eight pages. Those discernible in the photocopv | have studied are shown in
figure 22. with the page number associated with each. The numerals are interesting in themselves. exhibiting some archaic
forms; they are accompanied by svmbols for Latin abbreviations. one of which. © © * for ".us”. exactly resemblies 4
common svmbol in the Voynich seript.

Folio numbering. At some point during the eventful history of this manuscript. someone added numbers in the upper right
hand corner of the pages. These numbers agree with the present order of the pages. and show gaps where certain pages have
apparently been lost since the numbering was done but before the finding of the manuscript by Voynich. Some students have
dated the folio numbers to the sixteenth or seventeenth century; they may well have been added by someone at Rudolph s
court. The forms of the numbers do not differ significantly from modern forms.

Month names in astrological diagrams. The name of 2 month has been written into the central medallion of each circular
diagram associated with a recognizable zodiac sign. These month names are considered bv most students to be written in 2
different ink and hand than that of the main text. Figure 10 shows details of these medallions and month names. A single
word in the Vovnich script is seen next to the rwo scaly fishes of the Pisces medallion (folio 70r2); artempts to idenufy this
word with the month name or zodiac sign have so far been fruitless. No one has made anv progress. or even. apparentlv. anv
determined artempt. to identifv the language or provenience of the month names. despite the fact that they are among the
few clearlv recognizable and comprehensible bits of text in the entire manuscript.

4.3 Linear Sequences that Look Like "Keys"

Several pages of the manuscript are provided with columns or circles of single symbols or short words thar seem to be
arranged in some sequence that may be an index or key. Brumbaugh has exploited these sequences extensively in his theory
of decipherment (see Section 5.4); according o him, the multplicity of “keys". although associated with a deliberate
arrempt at mystification on the part of the scribe, stll provide some valid and useful information about the apher. Below 152
list of these, insofar as I can identify them; some of the “key"" sequences are also mentoned above under Section 4.2.

Folio 1r. The two parallel alphabetic sequences in the left and right margins, described above, have been thought to
function as keys: a suspicion enters my mind. however. that they are the result of some later would-be decipherer’s workings.
It is surprising. considering the number of people who must have attempted to read the manuscripe at Rudolph’s court and
elsewhere, that there are not far more doodled numbers, letrers. and lines on its pages.

Folio 49v. A clearlv discernible vertical list of rwentv.six Voynich symbols runs down the left margin of the text
accompanying a parucularly decorative “herbal” folio showing a cvclamen-like plant. Figure 24 shows this sequence. which
exhibits a partial repetition in three cycles.

Folio 57v. Seventeen symbols. some quite complex or unusual in form. are repeated four umes around the second
concentric circle from the outside in a cosmological diagram. The four sequences are shown in parallel in figure 24 Thisisa
rare instance of sequences repeating almost exactly in the manuscript: in fact. [ believe it is the only such instance.

Folio 66r. In the left margin is a rather complex sequence of single symbols associated with isolated short words and the
lines of a text paragraph. all in the Voynich script. Brumbaugh emploved these sequences as “equations™ expressing a
correspondence berween the letters and the words (see 5.4 below). As is frequently the case in this manuscript. however, the
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horizontal association of the scattered letters and single words is not verv accurate. and neither 15 clearlv and consistently
related to the lines of the paragraph.

Folio 69r. Berween the points of a central star are six Voynich symbols.

Folio 76r. A string of nine Voynich symbols is seen in the upper left margin. spaced our vertically in rough association
with certain lines of a text paragraph.

To my knowledge, no one other than Brumbaugh has directed much attention to these sequences. No consistent alphabetic
or numeric order can be traced from one to the next. They may be conventional abbreviations standing for sequences of ideas
or objects known to the scribe or scribes. Their presence as a salient feature of the text indicates that the writing svstem was
capable of emploving single symbols or pairs of symbols to stand for some sets of concepts. See figure 24 for examples ot
many of these “"key™ sequences.

4.4 Cryptanalytic and Stylistic Attacks on the Text

Students who have approached the Voynich text from the point of view of the professional cryptanalyst have been led on
ar first by a deceptive surface appearance of simplicity, only to bog down sooner or later in an exasperating quagmire of
paradoxes and enigmas that reveal chemselves one by one as analysis proceeds. Elizebeth Friedman has provided a clear.
concise “ummary of the frustrations awaiting the cryptanalvse in the Vovnich manuscript. [ cannot improve on the clarity.
completeness, and succinctness of her remarks. and so will quote them at length in the following paragraphs.

"What 15 generally the mitial reacnon of a professional cipher expert to the manuscripts At first glance. it looks as though 1t should be
very easy tu solve. because the ‘text’ seems to be in word lengths and word repetitions stand out clearly on practically every page

A single frequency table would be made ar once of 2 poroion of text’. just as Poe did in the "Gold Bug' Bur 1o do that nevessitares
deading how many different symbols there are in the manuscript. and this is neither sumple nor easv. For what seems ar first ¢lance 1o be 2
ungle symbol often appears to be a composite made up of perhaps rwo or three symbols.

“1f a frequency table 15 made for 2 prece of text amounting to abour 300 consecutive “words’ (which come to about 1500 characters). it
presents the characreristic ‘rough’ appearance of a frequency mble for a simple substitunon cipher A few symbols have a verv hich
frequency; a few have s very low frequency: the rest are of varving but medium frequencies. Beuide the many repetitions of single words
there are also many repeated sequences of two, three. or more words

"The first impression. therefore. 13 that here 15 2 simple substitution apher, However. the decipherer 15 doomed to utter trustration when
no solution based on such a theory 1s reached. Trials in Laun. Greek. German. ltalian. etc.. vield noching at all. So mavbe it s nor simple
substitunon.

" But then the possibilitv of transposition. uf combined substiution-ranspounion. or of multiple-alphaber subsutunon are also reled out
for the reason that there 15 entirelv too much repenuon. We find thousands of repeunons of three-. fuur-, and five-letter words
throughout the rext.

“For example. in nmeteen lines of text, 2.certan three-character group appears uxrv-six umes, And in regard to repetiion of compiete
wordy', the whole manuscripe 15 quite humogeneous; the ‘words” in all sections are very much alike.

“Indeed. sometimes. and nox too rarelv. one finds the same ‘word” appearing three tmes in succession. producine something similar @
Gertrude Stein's “A rose is 2 rose 13 a4 rose. . . Also, there are thousands of cases in which two words of four. five. or mure characters
differ from each other by onlv one characrer. as in English. the words ‘strike’ and 'stroke . ‘store and stork ™| 1962, |

There have been several attempts to analvze the Voynich text using computers. Unfortunatelv. for a varietv of reasons.
lirtle progress has resulted from these efforts. with the sole exception (to mv knowledge) of the researches of Prescott Currier
(see Secuon 6.8). Cryptanalyuc studies have included monographic, digraphic, and trigraphic frequency counts throughout
samples of various sizes. based on several different transcription alphabets. Reverse alphabetic sorts have been made to study
“endings” of words. and word indexes have provided an analysis of different occurrences of the ‘same’ word and a
comparison of their contexts. The difficulties of arriving at an alphabet. transcribing a sufficiencly large sample of text. and
gaining access to enough computer ume have hampered students in their efforts over the vears. Most of the proposed
computer studies were never carried far enough to result in any solid gain in knowledge. More will be said in Chapter 6
regarding cerwin specific computer studies and some methodological considerations relating to the use of compurters in
general.

While reiatively few have had access to computers, many students have made extensive hand studies of the text. Tiltman
first described the apparent “precedence order’ of characters within words, and demonstrated the preference of certain
symbols. in certain combinations. for the beginning. middle. or ending portions of words. Petersen made an elaborate and
complete manual concordance of the text, and studied occurrences of ligatured and compound forms of symbols.



4.4.] Phbenomena in the Text Which Must be Accounted for by Any Theory.

The following list of characteristics to be explained by anv good crvptanalvtic theory summarizes the findings of several
researchers. notably the Friedmans and Tiltman: it includes also some observanions which 1 have added from mv own studs
of the text.

(1) The basic alphabet of frequentlv-occurring symbols i1s small (as few as fifteen according to some students. and
probably no more than twentv.five).

(2) The basic forms are compounded or ligatured to create a large varietv of complex svmbols.

(3) The symbols are grouped into “'words™" separated bv spaces (although some researchers have expressed doubrs
abour the consistency of this spacing).

(4) The number of different “words ' seems surprisingly hmited.

(5) The “words™ are short. averaging around four or five symbols in length: words over seven or eight symbols lone
are rare. as are also words consisting of a single svmbol. Even two-letter words are relauvelv uncommon. (It should be
pointed out that normal English text also presents an average word-length of about five characters: in English text. however.
there are many one- and rwo.lerrer words, and a great many words of ten to fifteen characters in length. providing a very
different partern from that seen in the Voynich text.)

(6) The same "word"" is frequentlv repeated rwo, three. or more times in immediate succession.

(71 b‘dsnv " words'* differ from each other by oplv one or rwo svmbols. and such “words’” often occur 1n immediate
succession.

{81 Certain svmbols occur characteristically at the beginnings. middles. and ends of “words™". and in certain preterred
sequences. ;

{9) Certain symbols appear very rarely. and only on certain pages. indicaung some special funcuon or meaning

(10) There are very few doublets (repetition of the same letter rwice in succession). and these involve primanly the
symbols “® “and " % ", ocasionallyalso” 9 . ".and 0"

(11) Very few symbols occur singly (as one-letter “words™) in running text; these are primarily ? “and” 9

{12) “Prefix".like elements are tacked in front of certain “words™ thar also occur commoniv without them: such
prefixed elements are 4'50 .and " 2

(13) The svmbol “du" occurs almost mmubh followed by " © . and joined to 1t bv an extension of the crossbar of
the + the resulung compound symbol is rarelv seen elsewhere than at the beginning of words.

|I4i On most herb:l folios, the ﬁru line of the first paragraph begins with a verv small set of sunbols primaril
,and " : these are usually immediatelv followed by " €T . "X . © 9 .
GHD a‘] No trace can be found of the alphabeucitv that would be expected if the herbal paugraphs began
with the names.of plants in alphabetical order as was usual in many early herbals.
(15) Single “words™ occurring as labels next to stars. “"drug containers”, plant sketches. or r other pictorial elements in
various drawings very mn-!-r begm with the four looped symbols; instead. they oftenstart with ” @ . " g
and occasionally ? ‘and” €T

4.4.2 Crypranalytic Hypotheses.

In the Vovnich manuscript. we are confronted by a situation with many unknowns. In spite of the diligent and tireless
efforts of many ralented researchers over the half-century since its discovery, we still have verv few definite facts to reduce
the large area of unceruinty defined by these unknowns. We still are ignorant of the underlving language: we have lirtle or
no clue to the nature of the cipher. code. or writing system: we do not know when. where. or bv whom the manuscript was
written; we cannot even be certain of the subject marter. or the purpose for which it was compiled. In the following
paragraphs. I will arrempt to list. as completely as possible. the hypotheses that 2 conscientious crypranalvst might entertain
regarding the narure of the Vovnich text. In some cases, informarion turned up by researchers can at least partly rule out
some of these hypotheses. as Elizebeth Friedman has suggested in the passage quoted above. Some theories seem more
capable than others of explaining the phenomena observed in the text. A systematic consideration of all the possibilines will

"On the mamer uf repeated wirds. a colleague has pomnted out tv me that two or three repennons in sequence of the same svilable are-not
uncommon n Chinese. und in ocher, semilar Eastern languages This 1 due in part wo the lack of the funcuon words  such 4s modal auxibiarnes.
prepusitions. articles. ete.. in these languaees. and in part w methuads of word building and compuound
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serve as a good foundation for the discussion of solution attempts in Chapters 5 and 6. Such a survey will also provide a vivid

picture of the true magnitude of the problem which this enigmanc manuscript presents to the crvpanalvse.

The crvpanalvuc possibilines to be dealt with are related 1o three prinaipal facrors. which 1 will designate by capial
leteers: P. the nature of the underlving plain text; E. the correspondence or substitution berween elements of plain texe and
Vovnich script elements; and T. other transformations that might have been carried out on the plain text in addition to
subsurution of Vovnich symbols. In the following paragraphs. several possibilities will be listed under each of these basic
factors; each such individual hvpothesis will be designated by the lerter (P. E. or T) followed by an Arabic numeral. I will
assume that the reader is familiar with certain basic terminology and concepts of cryprology. such as the distinction between
code and cipher. substitution and transposition. These concepts have been clearly defined and explained in many easils
obtainable general works on crvptanalvss.

P. The Nawre of the Plain Text.

P.1 Normal Laun text.

P.2 Normal text in some other-naturallanguage.... ;

P.3 Code or synthenc language with a mixture of ideographic and natural language characteristics 1e.g.. grammatical
endings added to code symbols).

P.4 A purely ideographic system like pictographs. with virtually no features of natural language preserved

E. The Nature of the Substituuion.

I..1 One plain text symbol is replaced by one Vovnich svmbol.

E.2 One plain text symbol 15 replaced bv two (three) Vovnich symbols. but always by the same number of symbols

E.3 Two (three). but alwavs the same number of plain text symbols are replaced bv one Vovnich svmbol.

E.4 Two (three) plain text symbols are replaced by two (three) Voynich symbols.

E.5 Mixed length units (i.e.. one. two. and three-letter strings) arc involved in either or both plain text and Vovnich
SCTIpE.
E.6 Each plain text unit has a set of variant or alternauve Voynich symbol counterparts. from which the scribe could
choose at will.

E.7 Whole words or concepts are represented by single Vovnich symbols or by mixed.length Vovnich strings 1as in a
shorthand ).

E.8 Polvalphabetic substirunion. or the cvclic use of a series of substitution alphabets according o some rule.

T. Transformanons Other Than Substitution.

T.1 No plain texe lerters dropped. added. or moved.

T.2 Vowels dropped.

T.3 Words abbreviated arbitranly, and represented oniy by certain letcers.

T.4 "Dummy” characters. or “'nulls” inserted into the text.’

T.5 Lerters or svllables eransposed within words (as in Pig Laun).

T.6 Lerrers anagrammed or transposed over longer stretches of text.

T.7 Plain text concealed in a much longer “dummy” or “"cover ' text. most of which is meaningless.

T.8 A Trithemian or Bacomian system. involving the use of some binarv or trinary characteristic (closed or open
lereers: tails up or tails down; ligaruring or lack of it: et..) as the true message-carrying feature in 2 manner similar to the
“dots” and “"dashes™ of Morse code. applied to a “'cover” text or “carrier”* text which is meaningless in 1tself.

As will be shown in Chaprer 9. all of the above possibilities were known and used by early practitioners of secrer wrinng.
well within the fifteenth and sixteenth centuries. Roger Bacon mentions 2 number of them in an often-cited passage in his
work enutled “De Mirabili Potestate Arus et Naturae” (Bacon 1859). The methods he lists include made.up alphabets.
geometric figures combined with dots, shorthand (“ars notoria”™ or Tvronian Hand), and dropping vowels from the
plaintext. In alchemy treatises artributed to him. Bacon is also thought by some to have employed anagramming. simple
subsurution (one plain text character to one cipher character). and concealment of a short message within 2 much longer
meaningless “cover’ text.

Using the scheme of individual hvpotheses designated by lerters and numbers presented above. we can set up a large
number of compound hypotheses embodying various choices in various combinations. I will not actempt to list all of this very

" In notes made by Miss Nill. companion of Mrs. Vovnich. she reports chat John Manly had expressed his opinion in a letrer to M. Vovnuch dated,
March 20, 1920. that the text of the manuscript represents 3 simple cipher disguised by the use of nulls. In another letrer to Wilham R Newbaoid at
about the same date. Manlv stared 1according o Miss Nill) that frequency counts he had made. based on eight pages of text. showed 4 comparanvels
sumple cipher disguised by extensive use of nulls”
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large set of possibilities; instead. | will mention 2 few that seem to be ruled out by the evidence. or at least rendered relatvely
unlikely, and a few others that seem more consistent with what we know of the text and thus more worthy of further study.

Hypotheses Rendered Unlikely by the Evidence.

Simple Substitution on an Otherwise Unaltered Natural Language Text. As Elizebeth Friedman and others have
observed. the text probably does not represent ordinary Latin or any other natural language enciphered by simple one-to-one
substitution of Voynich symbols for single letters (that is, in terms of our scheme, P.1 or P.2 and E.1 and T.1). The short
words, the many sequential repetitions. the rarity of one- or rwo.lerrer words, the rarity of doublers (doubled lerters). all
milicate against simple substitution. So also does the strange lack of parallel context surrounding different occurrences of the
“same” word as shown by word indexes. In the words of several researchers. “'the text just doesn 't act like natural language™

An Ideographic or Symbolic Representational Scheme. At the other extreme. a system involving our hvpothesis P.4 (a
purely ideographic or pictographic system, preserving no trace of endings. grammatcal forms. or any of the structure of
alphabetic strings) is equally unlikely. This possibility is ruled out by the salient beginning. middle, and ending structure
demonstrated by Tiltman and since repeatedly confirmed. The prefix-like entities-and the obvious similarinies berween words
also indicate that there is some degree of language-like structure, involving units smaller than whole words or ideas. in the
Voynich text.

Polyalphabetic Substitution. Hypotheses involving E.8 (the cyclic use of several different substitunon alphabets according
to some rule) is ru'ed out, as noted bv Elizebeth Friedman, because there is far roo much structured repetition in the text.
Polyalphabetic sv:tems. like the well-known Vigenere table. are explicitly designed to obscure the manv parterns and
repetitions in natural text which provide helpful break-in points for the would-be decipherer. The frequencyv counts of
occurrences of Voynich characters throughout 2 sample of text are also too “'rough*—that is. some characters are infrequent.
while others are very common—for a polyalphabetic system. which obviously. with its many alphabets. tends to “flanten
out” the frequency distribution for the text as a whole.

Transposiion Systems. Systems involving anagramming or transposing letters over arbitrary sequences of text (T.6) are
also unlikely for 2 number of reasons: first, the many repetitions of similar strings of characters in close proximity (e.g..

401.’:-"., h‘rﬂc’ 4.{, and " ?”, ‘.‘.J, .?“J, ‘); second. the numerous short

words used as labels or captions; and third. the difficulty. ambiguity. and tedium of such methods for so large a volume of
text. together with the difficulty of reading and deciphering what was probably a reference work to be consulted by more
than one person.

Some Hypotheses Worthy of Further Consideranon. Having narrowed the field somewhat by seting aside some of the
possibilities as unlikely. we can concentrate our artention on certain others that seem more promising. I would like. first. to
suggest certain general considerations that appear relevant to the nature of the writing system in the Voynich text. Whartever
method of concealment was used would have had to be relatively easy to employ and to remember. The sheer volume of rext
(estimated at 250,000 characters) militates against any elaborate. multi-stage process such as that proposed by Newbold.
The ease and naturainess and the cursive quality of the wrinng also argues against any tedious and involved sequence of
enciphering operations (unless. of course, we assume thar the entire manuscript had been copied from an earlier original).

The recent research of Prescort Currier (see Section 6.8 below) indicates quite clearly that there were at least two different
scribes or scholars who worked on different folios of the manuscript. This implies that the system had to be such as to permit
1ts joint use by several persons—a very important new bit of information. As has apparently been assumed without question
bv most students. the scripc was almost cerrinly written from left to righe; this is shown by the clockwise progression of
arcular diagrams. the presence of starting markers on the left, the slant of the writing around circles. and the arrangement of
lines on a page. Finally. it seems reasonable to me that there must have been other documents written in this script. and also
one or more code books or dictionaries in use among the small secret society of scholars who employed the system. There 1s
always a chance that such materials will turn up some day to throw some new light on the enigma. Considering these general
factors and what is known about the behavior of characters in the text, the hypocheses below seem in mv opinion, most likely
to repav further invesugation.

Laun Text With Vowels Dropped. Dropping vowels from Laun produces text having very different characteristics from
those of normal Latn Text. Single Latin letters mav be represented by single Voynich symbols. or. more likely, by mixed-
length units; possibly variants (i.e., 2 choice of more than one Vovnich symbol to stand for 2 given Latin symbol) are also
included. as well as nulls (dummy, meaningless letters chosen from a small set of alternatives and inserted trregularly
throughout the text). Such a concealment system may be represented in our scheme of hypotheses as (P.1 and T.2 and (E.1
or E.5) and possibly also E.6 and T.4). These combined operations could all be carried out easily, naturally, and rapidly by a
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scribe after some practice and familiaricy with the svstem. The resulung text would be verv difficult to decipher for anvone
unfamiliar with the method. and relatively easy for the initiate. A problem arises in dropping vowels from Laan. in that
many important small words like "de” and "ad”. “et” and "ut”, "sit” and “est” become indistinguishable. and some words
consisting only of 2 single vowel disappear entirely. This might not be a serious problem for readers and writers who knew
what the text was about and were closely familiar with it.

Abbreviated Laun Words. Conventional Latin abbreviations. represented by mixed-length Vovnich character strings or
code-like entities. possibly with the added complications of variants and nulls, presents another likelv possibilitv (P.1 and T.3
and E.5 or E.7; optionally also E.G and T.4). This. t00. would be easv to learn and to remember. and easv o read for the
iniiate within the secret circle. but highly difficult for anvone outside it to penetrate.

Laun Text, Enciphered by Simple Subsurtution. Concealed in a Longer Dummy Message. This hvpothesis (P.1 and E |
and T.7) would explain the many strange repetitions of highly similar words in close succession: one of the words represents
a part of the actual message. while the rest are nonsense sequences made up. like meaningless babbling. and inserted to
conceal the true cipher string. The scribe, faced with the task of thinking up a large number of such dummv sequences.
would naturally tend to repeat parts of neighboring strings with various small changes and addiuons to fill out the line unul
the next message-bearing word or phrase. This theory would also explain the frequent illogicality and lack of consistent
sequential structure in stretches of text which has so frustrated students.

A ‘vnthetic Language or Code (P.3 and E.7; optionally also E.5 and E.6 and T.4). The most likelv hvpothesis in 1
opinion involves a simple code based on a small glossary of a few hundred Laun words related to plants. medicine
astronomy, weather. and other topics of interest to the scribes of the manuscript. The root or base forms would be
represented by one. two. or three Vovnich Symbols standing for a page number or column number on a page. or for 4
philosophical subject categorv as was usual in early universal or aruficial languages. (See Secuon 9.3 Endings or
grammatical forms could then be represented by the strings of symbols in certain preferred orders noted bv Tiltman and
others at the ends of words. This. too. was a2 common feature of early synthetic languages. The addition of mixed-length
variants for bases and affixes. and the insertion of nulls. all common practices in early codes used bv the Catholic Church.
would provide a complex cohceaiment system exceedingly hard to penetrate for the outsider. while still verv easy for the
initiate to use. With some pracuce. it could be memorized almost like a natural language. especially if its basic vocabulary
was as small as seems likely from the evidence.

A svstem of this kind would require one or more copies of a code book or dictionary to be consulted by users of the
language. In Secuon 9.2. an early Vaucan code (Silvester 1526) which exactly fits the above descripuon will be discussed in
some detail. Curnier’s findings concerning the differences in certain character frequencies and combinatons between samples
of text in ewo different “hands ™ are highly significant in this regard. A possible explanation is that one scribe used certain
varianos in preference to others. or emploved the svstem of “endings” a little differentlv: in contrast to the pracuice of another
scribe. These and other hypotheses will be discussed further from various points of view in Chaprers 5. 6. and 9.

31



Chapter 5

Major Claims of Decipherment

The survey to be presented here will be quite brief. except in the case of the most recent claim. by Robert S. Brumbaugh o1
Yale Universitv. The solutions put forward bv Newbold, Feely, and Strong have been thoroughlv dealt with by other writers.
in treatments published in relativelv accessible-sourees.~ | will-provide only a rapid sketch of the main points regarding their
work. for the sake of completeness, for students new to the problem. and for methodological reasons.

5.1 Newbold

Pro:. William R. Newbold was among the first scholars to whom Wilfrid Vovnich pave copies of the manuscript soon
after 1ts discoverv. in the hope of getting it deciphered and transiated. Newbold. a student of medieval philosophv and
science, published his first presentation in 1921. He worked on the manuscript and on other aichemical texts anributed
Roger Bacon for several more vears before his sudden death. Worksheets and notes of his research were edited and published
by his friend and literary execuror. Prof. Roland G. Kent (Newbold and Kent 1928). Newbold was familiar with the svstem
of esoteric mystical philosophy developed bv the medieval Jews in Spain and known as the Cabala (or Kabbalah). He studied
the sentences in 2 mixture of scripts on folio 116v. and was immediatelv struck bv 2 phrase “michi .. . dabas
multas . . . portas™ (as he read it). which he translated ““Thou wast giving me manv gates' . (For several different readings ot
folio 116v. see figure 23). The word “gares™ (Latin ~portac™ or “'portas”) was used in the Cabala. according to Newbold. to
refer to all possible combinations of the letters of the Hebrew alphabet. taken rwo at a nme. Assuming from the outset.
following Vovnich. that Roger Bacon was the manuscript’'s author, Newbold brought to bear evidence that Bacon was
familiar with certain aspects of Cabalistic lore: he cites references in Bacon's Greek Grammar and his fragmentary wrinnus
on Hebrew (Bacon 1902). as well as his comments concerning concealed writing (for which see Secuon +4.4.2 above 1. 15
evidence of this familiarity.

Starting with this clue. Newbold examined some other works on the subject of alchemy attributed to Bacon. and claimed
to have discovered a cipher used by Bacon for concealing messages within innocent-appearing Latn text (the method | have
designated T.7 in Chapter 4). He maintained that a variant of this method had been emploved in the Voynich manuscript as
well. Thus. Newbold ascribes two different. but related. cipher systems to Bacon: first. a “"Latin text” cipher tfrom the
alchemy treatises. and second. a more complex “shorthand cipher”™ used in the Vovnich manuscript.

5.1.1 The Latin Text Cipher.

In the Laun alchemical manuscripts. 2 message was hidden, according to Newbold. within Latin words so chosen and
arranged as to appear to be a treatise on alchemy or on a related ropic. Alchemny texts were alwavs expected to be mysterious
and nonsensical to the uninitiated (and. one suspects. to many would-be initiates as well); such a work would thus provide an
ideal “cover” for a secret message. Each pair of visible Latin letters in the cover text stood. in Newbold's view based on the
Cabalistic “"gates™, for a single underiving plaintext letter. In this svstem. 484 letter-pairs (rwentv-two letters taken two at a
time) were generated. so that each of the twenty-two letters of the plaintext alphaber could be represented bv any of rwenty.
two “variants’. or alternative cipher pairs. A restriction was placed by Newbold on this large number of alternatives. such
thar pairs chosen to substitute for a plaintext letter in 2 word must have the first member of one pair the same as the last
member of the preceding pair. For example. if “unius™ were to be enciphered. it might be represented as “or-ri-it-tu-ur
the doubled letters would then be dropped. giving “oritur”". a good Latin word (see Newbold and Kent 1928. p. 53 ff and
Manly 1931. p. 34 ff for a fuller explanauon). Added complexities were introduced to provide a cover text that appeared to
be acceptable Latin and would not (at least in an alchemy text) arouse suspicion. These added steps involved a manv.many’
substitution. and on top of that. a rearrangement or anagramming of letters within passages of fiftv-five or one hundred and
ten characters of text (our method T.6).



5.1.2 The Shorthand Cipher.

As described by Newbold (Newbold and Kent 1928. p. 1061. there were six steps to be followed in deciphering the
Vovnich text:

L. Transliteration: identifying the shorthand characters. and transliterauing them in order.

2. Svliabificanon: doubling all but the first and last characrers and arranging the resulting string in pairs with the first
member of each the same as the last member of the preceding pair.

3. Commutation: In anv pair where the second member is one of the “commuting” set 'C.O.N. M. U.T.A. Q .
change the first member according to a “conversion alphabet” provided bv Newbold: Where the first member 15 4
commuung letter. change the second by a “reversion alphabet” provided: where both are commuung letters. change both.
each by the indicated alphabet.

4. Translauon: assigning to the commuted pairs their alphabetc values (bv lookup in a table)

5. Reversion: Changing "alphabetic.values’. 1o, phonetic values” (the exact nature of this step is not clear ).

6. Recomposition: Anagramming the lerters to produce meaningful rext.

The “shorthand” referred to in step | was supposedly based on an ancient Greek system of abbreviations. and was to be
applied to each character of the Vovnich scripe as inspected under a reading glass and broken up 1nto manv unv component
curves and lines. Extensive tables are provided in the back of the book to enable the student to carrv out all the necessary
reversions. convei sions. translauons. and so forth.

Newbold and Kent provide good illustranons of 2 number of folios from the manuscript. chosen from various classes ot
drawings; decipherments of the text on these folios are also presented. which bear little or no relanon to the pictures. For
example. a tale concerning two ancient Romans is read on a page with an astrological drawing (folio 72vi. Human figure
folios are read as describing procreative or gvnecological marters. with at least some apparent justification (ova. fallopian
tubes, spermatozoa. etc.) in the drawings. This seems to be 2 frequent reaction on the part of modern students to the naked
female figures on folios 75 ff. Other drawings are taken as recording the appearance of a comet (folio 71v). an observaton
of a spiral nebula (folio 68v3). and an annular eclipse (folio 67v2).

The claims of Newbold were hailed with great enthusiasm by Vovaich and many others, who wrote numerous reviews
and commentaries (Bird 1921. Garland 1921. McKeon 1928). Roger Bacon enjoved a spectacular. if brief. moment in the
sun. while he was credited with the inventuon of the compound microscope and relescope. and the anticipation of many
twennieth-century scientfic discoveries. Catholic writers exulted in triumph on the one hand over what they sam as a
vindicavon of medieval scholastic philosophy. and fell over onc another on the other hand in their haste to apologize for.
excuse. and minimize the persecution and neglect inflicted upon the thirteenth-century “forerunner of modern saence”™ by
his superiors in the Franciscan Order (Reville 1921. Walsh 1921). Even a number of prominent Baconian experts and
specialists in medieval philosophy accepred Newbold's claims uncriucally. and manfully strove to assimilate the indigesuble
anachronisms into their knowledge of Bacon's work and thought (Carton 1929, Gilson 1928). Some less credulous scholars
were taking @ harder look at Newbold's theories. and expressing their doubes (Steele 1928: Thorndike 1921. 1929.
Salomon 1934).

At the same ume another scholar, Prof. John M. Manly. a professor of English at the University of Chicago. had
interested himself in the manuscript. and had been (according to his own words) “"dabbling” with it for several vears “at odd
umes . Manly was a friend of Newbold's, and had corresponded with him: Newbold had discussed his methods and findings
with Manly over some time. In 1921. Manly published artcles in Herpers Monthly Magazime (1921b) and in the American
Review of Reviews (1921a). expressing a mildly favorable or neutral reaction. but also giving voice to some doubts and
cautions. After Newbold's death in 1926. and the posthumous publication of his work in the book edited bv Kent. Manly
published another. much more outspoken article in Speculum (1931). emphatically disproving and rejecung Newbold:s
theones.

This is how Manly expresses his views in the Speculum article: “The more | studied the nature and operation of the cipher
svstem actributed to Bacon, the more clearly did | see thar it was incapable of being used as 2 medium of communication. and
was indeed not Bacon's work but the subconscious creation of Professor Newbold's enthusiasm and ingenuity. 1 told
Professor Newbold my conclusions and gave my reasons for them in several lerters. . . .~ (1931. p. 347). Manlv goes on to
explain that. while he would not have chosen to make a point of attacking his late friend’s work. he felt that it was necessarv
to set the record straight in view of the unquestioning acceptance accorded to the theorv by so many prominent authorities.
He says. “One of the most eminent philosophers of France. Professor Gilson, though bewildered by the method. has -
accepted the results: Professor Raoul Carton, the well-known Baconian specialist. in two long arucles, accepes both method
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and results with enthusiasm; and American chemists and biologists have been similarly impressed. The interests of saientific
cruth therefore demand 2 careful examination of the claims of the Newbold cipher™™ (p. 347). (See Carton 1929. Gilson
1928)

Manly makes the following flat statement ar the outser: “'In my opinion. the Newbold claims are e~z-elv baseless and
should be definitely and absolutely rejected” (p. 347). He explains that the tiny lines and curves Newbold saw as microscopic
Greek shorthand symbols were due simply to cracking of the ink on the rough surface of the parchment. thus vinaung step 1
of Newbold's method. A second telling attack is focussed by Manly on the sixth and final step. involving anagramming
letters in stretches of fifty-five or one hundred and ten text characters. He demonstrates the amazing number of reasonable
sentences. even including rhvming poetry. that can be generated from a single short passage bv anagramming. For instance.
he considers a sentence in onc of the alchemy treatises attributed to Bacon: “incipiunt quaedam caret quaesuones Bernard:
cum suis responsionibus et est. . .." From this sentence, Newbold had obtained the following: “De wvia et terra et coelis
despicit mixta principia lume|n|”. Since each lerer of the original sentence, in Newbold's “"Latin cipher”” svstem. can have 1
number of alternative equivalents. 2 huge number of possibilities present themseives for selecuon even before the
anagramming begins. This is the sentence for which William F. Friedman. working in cooperation with Manly to test
Newbold's theory, obtained the anagram “Paris is lured with loving Vestals. . . ."", simply bv choosing a different set of
equivalents and a different arrangement among the many possibilities. For a full discussion of the problem of anagramming
and the sitfalls of Newbold's theory. see Manly 1931. pp. 350 ff and Friedman and Friedman 1959.

Man.y's arucle in Specalum succeeded in laying to rest Newbold's theories. and Friar Bacon returned again to his
accustomed scholastic obscurity. consigned to even deeper darkness in an over-reacuon on the part of some modern scholars
against his illusory role as originator of rwentieth-century scientific instruments. and observer of astronomucal and
gvnecological secrets 600 years in advance of their appointed time. (Note. in particular. the savagelv criucal and
“debunking” artude toward Bacon expressed by Thorndike 1916 and 1923-1958.) It seems probable also that the
controversy over Newbold's work. the amount of publicity it received. and its complete destrucuon so closely following upon
its uncritical acceptance by many prominent experts who presumably should have known better. caused many, scholars to

wash their hands of the manuscripe and to steer clear of any serious involvement with the problem it presents. If a scholar of -

Newbold's impressive reputation and knowledge of medieval philosophy could be made to appear so deluded and foolish
after so many years of painstaking effort. it is easy to understand the reluctance of other schdlars to risk their own reputations
and peace of mind on the problem.

5.2 Feely

Elizebeth Friedman (1962) describes Feely and his claim to a solution of the manuscript as follows: “In 1943, 4
Rochester lawyer. Joseph Martin Feely. published a book entitled Roger Bacon's Cipher: The Right Key Found. Feelv was
the author of Shakespeare’s Maze, Deciphering Shakespeare, and other items catalogued in the Friedman Collection under
the heading "Cryprologic Follies.” * However unacceprable his results may have been, he started his researches in 2 sensible
manner. according to his description of them in his book: coming upon the manuscript through the pictures in the Newbold-
Kent book. he did frequency counts on Roger Bacon's Latin in several works. including De Perspectiva (a work on optics!
and Communia Naturalium (concerning natural science).

Feely noted thar the “leaders™ (by which he apparently meant the highest-frequency lerrers) in Bacon’s Latin comprised
the lerters “E, [ T, A, N, U, S, and he artempted to make a parallel analysis of lerter frequencies in the Voynich text. on an
assumption of simple substitution (our hypothesis P.1 and E.1 and T.1). From these studies he moved quickly on to artempts
at “cribbing™ various words that might be related to the drawings and their accompanying text in the manuscript. He
remarks with obvious exasperation that the Latin in Bacon's manuscripts was highly abbreviated: he esumates the text to
have been reduced in length by thirty-five percent through this practice. He comments, also with evident annoyance. upon
the differences berween medieval and classical Latin. These difficulties apparently frustrated and hindered his staustical
researchers to a considerable extent. and perhaps drove him to the much easier and less demanding approach of guessing at
possible “cribs” in the text.

Feely's attempts at cribbing apparently met with some success. On folio 78r. shown in Newbold and Kent (1928. Plate
V1. Feely found his first break into the text. This page is one of those showing nude female figures bathing in pools or tubs of

liquid. Feely assumed that rwo cloud- or grape-cluster objects at the top corners of the page (see figure 15 for a detail of one

of these) were “ovaries” and that the channels leading down from them and joining in the middle of the page were
transmitung “ova” into the two “sacks” below. In the “sacks.” according to Feely. the “ova™ were shown as female figures
standing in the liquid. There are “labels™ in the Voynich script next to each cluster. the sections of pipe conducting the
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stream of mvsterious substances trom them. and the pools into which thev pour. Feelv obtained his firse “clews (s he likes
to call che results of his cribbing) by a study of these labels and an attempt to assume various Latin words thet might
represent. Figure 25 shows the results he obrained from these iniual researches.

His initial “clews™ provided Feely with a number of letter subsututions for common svmbols 1n the Vovnich script. which
he then emploved in an effort 1o puzzle out the remainder of the text on the same page. It should be noted that he at no ume
had access to a complete photocopy of the manuscript; he carried out all his work on the illustrations in Newbold and Kent
1928. The plaintext which he obeained was a crude, abbreviated pseudo-Latin. which he translated to produce English text
on gvnecological topucs for folio 78r. On folio 68v3 (Newbold and Kent 1928. Plate XXII). he claimed to have found
Greek words. and to have deciphered a mysterious reference to a statue of Memnon (Feely 1943, p. 37). On other fohos.
Feely claimed to have found the personal diary of a scentist observing living cells under magnification: the informal
“jotungs” of an early researcher. hidden in cipher from the hostile eves of religious authorinies.

Although he hedged a bit at coming out flatly in favor of Roger Bacon as author of this saientific diary. Feelv maintained
that his decipherment tended to support and confirm Bacos's authorship. Figure 25 shows the alphabets he developed as a
result of his studies (probably by successively cribbing and then guessing at lerters t fill in the gaps. forcing his assumpuions
until he produced something like Latin, etc.. in 2 cut.and-try fashion). Like manv other students. he saw the Vovnich script
as containing manv compound svmbols built up from simpler forms. Unfortunately for Feelv. however. no other student has
accepted his solut.on as valid. Tiltman. summing up the general optnion. dismisses Feelv's efforts as follows: “His
unmethodical metiiod produced text in unacceptable medieval Latin. in unauthentic abbreviated forms™ ( 1968. p.61.

5.3 Strong

Professor Leonell C. Strong. a highly respected medical scientist in the field of cancer research at Yale University. became
interested in the Voynich manuscript when he saw O'Neill's article (1944) daung the manuscripr after 1493. He ook up
the riddle of the enigmatic book in the context of a long-enduring interest in Renaissance literature. Over a five-year period.
he artempred without success to obeain copies of the text for studv. He was forced. finally, to carry out his analyses in the
same wav as Feely had. on the basis of illustrations of individual folios in published works concerning the manuscript. In due
course. he published a brief article claiming a solution to the mvstery ( 1945 ). His decipherment was based on what has since
been termed a “peculiar double svstem of ‘arithmetical progressions of 2 multiple alphabet. indicating that the Vovaich
manuscript author was familiar with ciphers described bv Trithemius. Porta. and Seleni™ ( McKaig nd. p. 491

Strong’s decipherment resulted in what he claimed to be a form of medieval English; he atributed the manuscript to one
Anthonv Ascham. brother of the berter-known Roger Ascham or Askham, a tutor to the children of the Roval House ot
Tudor in the sixteenth century. Anthony was a physician and astrologer; he published several almanacs. a treause on
astronomv. and an herbal (Askham 1548a. 1548b. 1550. 1552. 1553). As described by McKaig (n.d.. p. 49). Strong s
efforts produced text presenting “an extremelv candid discussion of women's ailments and practical mateers of the conjugal
bed—vou migh call it a sixteenth-century equivalent of the Kinsev Report”". He identified an herbal contracepuve among its
recipes. and ran a laboratory experiment to test the effectiveness of the prescription for that purpose. The ingredients
comprised pitch from the cut bark of pine trees. honey. and “oil of spindle.”” Strong claimed that the oil of spindle was found
in his experiment to have caused spermatozoa to lose their motility, thereby verifving its effecuveness as the active ingredient
of the contracepuve (Srrong and McCauley 1947, p. 900). The details of his crvpranalvuc work and his method of
decipherment. however. have apparently never been explained. and remain problemarical.

Strong’s plaintext. of which he provides several examples in his articles (Strong 1943, Strong and McCauley 1947). has
been rejected by other scholars as completely unaccepable for medieval English. The reader mav arrive at his own
conclusions from the following sample: “When skuge of tun'e-bag rip. seo uogon kum sli of s¢ mosure-issue ped-stans sku-
bent. stokked kimbo-elbow crawknor.” This astonishing string of letters is translated by Strong thus: *When the contents of
the veins rip (or tear the membranes). the child comes siviv from the mother issuing with the leg-stance skewed and bent
while the arms. bent at the elbow. are knotted (above the head) like the legs of a crawfish.” (Strong 1945. p. 608.) To mv
mind. at least. this seems a highly unlikely thing for any writer of any age to have said. whether in cipher or not. It seems
strange to me. also. that so many students have become obsessively preoccupied with gynecological or sexual interpretations
of the text. The presence of the scarrering of quite unexceptionably matronlv lirrle nude figures on 2 small proportion of folios
seems to me an entirely insufficient justification for this obsession.

Nothing further has been heard from Dr. Strong in support of his theories. to my knowledge. even though the Vovnich
manuscript has now been accessible to scholars at Strong's own University. Yale. for a number of vears. According to
Elizebeth Friedman. “experts said that whar he produced was not medieval English. As for his cipher ‘method . he said little
about it. but whar he did sav made no sense to crvprologists” (1962).
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5.4 Brumbaugh

Robert S. Brumbaugh. a professor of medieval philosophy at Yale Universitv. became interested in the Vovmich
manuscript during the “thirties, and when it was donated by H. P. Kraus to Yale. he “was drawn by an irresistible impulse
to look at it” (Brumbaugh 1975, p. 348). He was aiso struck bv O'Neill's idenufication of Amencan plantsin the drawinas
{1944). Brumbaugh published an article in Speculum (1974) announcing that he had solved the mvsterv. and had read
some labels on plant pictures in the pharmaceutical folios as well as what he refers to as “star maps from folio ™5 on™ | 1975.
p. 348). He also states that he has deciphered the name of Roger Bacon in the “keyv " sentences on the last pave. He regards
the manuscripe as a deliberate forgerv for the purpose of fooling Emperor Rudloph I1 of Bohemia into parting with the Liree
sum of money he paid for it.

Stating that the complete solution will take a lot more study. Brumbaugh sull claims that “extensive work with 3 section
on astrology. with some botany. and frequency studies of samples throughout the text show that my decipherment s correct
(1975. p. 348): He makes ronsiderable-use of the 'kev'i-kke sequences.of symbols in the margins of folios Lr. 1 7r. 49v. 60r.
and 76r. and in the second ring of 57v. as well as the sentences on 116v; these sequences. while to some extent deliberately
misleading. still provide aid in penetrating the cipher. according to Brumbaugh. The text on folio 116v Brumbaugh finds 1o
be enciphered using what he calls. without further explanation. a “standard thirteenthcentury cipher™ (1975, p. 3501, he
sees cor:firmation for this in the paired sequences in left and right margins of folio Lr. in which he finds a monoalphabetic
substitution of rwo normal alphabets. with “a” of one set against "d” of the other. Using this cipher. and some
rearrangement of syllables, Brumbaugh obtains "RODGD BACON™ from a portion of folio 116v which he reads 45
“MICHI CON OLADA BA" (note that this 1s the beginning of the same text string that Newbold read as "MICHI
DABAS MULTAS . . PORTAS™). He suggests that the name was “planted” in such a manner as to be easilv seen by
Rudolph’s experts and thus to attract and delude them into accepring the artribution of the manuscript to Bacon.

On folio 66r. Brumbaugh sees a set of “formulae” in the words and letters scattered down the right margin: these
formulae. he suggests. serve to equate symbols to other symbols by 2 sort of “crvptarithmetic.”” of which he provides several
examples (1975. pp. 350-351). 1 must confess that. while those he explains are convincing enough. the rest of the
“formulae™ remain somewhat mysterious to me in the absence of further clarification. Using these “equations™ and the
recoveries of labels for plants (which he “cribbed " by exploiting word patterns with repeating letters such as ‘p and "¢ in
“pepper.” “pa’ in "papaver.” etc.). he sets up a four-bv-nine table of correspondences: he savs thac this table 1s similar o
“a standard alchemust’s or astrologer s cipher. well known 1n the trade™ (1975. p. 351 ). and he finds among the text ot | 10y
the words “quadrix nonix’ which he sees as referring to this four-bv-nine structure. Figure 26 shows the cipher box as
Brumbaugh recovered 1.

All the Vovnich symbols. Brumbaugh suggests. stand for forms of the numerals-zero through nine (or one throuch nine.
the funcuon of zero; if anv. is not made clear in his presentation). The encipherment. as he sees it. 1s a rwo-step operaton.
which first replaced letters by numerals using the four-bv-nine box. collapsing the lerters of the alphabet onto the nine digits.
and then substituted choices among several different fanciful designs for each numeral in order to conceal their idenntyv:
designs chosen from ~modern and archaic numeral forms. Greek and Latin letters, and several cursive compendia™ (1975, p
3531, It will be noted that this process involves multiple variants in both the Vovnich script and the plaintext. Decipherment
involves first recognizing the numeral underlying one of its varianr forms in the Vovnich script. then wrinng under it the
two. three, or four possible choices of plaintext correspondences. when this has been done for a word. a proaounceable
sequence of letters is selected from among the choices.

An example of the application of this method to a portion of folio 116v will serve as an illustrauon of the procedure
Brumbaugh singles out a sequence of eight Voynich symbols from the mixed text on this page. just preceding a phrase that
he reads as High German: "valsch ubren so nim ga nicht 0.”. and rtranslates as “the above is false so do nor take it
Idenufying the eight Voynich symbols with numerals according to the correspondences he has set up (which he does not
explain anvwhere 1n his papers excepe in very fragmentary form). he obtains the digits "0 20 27 3 39" Assigning to these
their muluple plaintext equivalents from the nine-by-four box. he produces the following:

020 2 7% 3 /B
ABAB G ¢ 1
JKJK PIL L

VRVR Y W W -US



He selects among the few pronounceable alternatives (AKABYLLUS. ARAKYLLUS. AKARYCCUS. URUBYLLLUS.
ARABYCCUS. exc..) the word "ARABYCCUS™, which he sees as a reference to the Arabic numerals underiving the cipher.
In hus first arucle (1974). he presents 2 number of other examples of his method drawn from plant labels on pharmaceuncal
folios. In most cases, the choice among pronounceable possibilinies 1s quite limited. 2 phenomenon that lends credence to the
theory.

The plaintext produced by Brumbaugh's decipherment is described by him as “an aruficial language. based on Latin. but
not very firmly based there: its spelling is phoneticallv impressionistic: some sample passages seem solely repetitive padding ™.
To add to the decipherer’s problems. the upper cipher kev changes slighdly every eight pages™ (1973, p. 354). Brumbaugh
asserts. plausiblv enough. that such ambiguities. while rendering a cipher system unsuitable for modern military use. were
customary and expected in magical. astrological. and alchemical texts of the times in question.

Tileman (1975) makes these criucal comments regarding Brumbaugh's theories: “The idea that the manuscripe is 3
forgery is not original to him. | suggested it as an uncomfortable possibility in 1951 . .. . He claims that all the symbols in
the scripe are really digits in variant forms and thir the key is a box providing single digit substitution for letters . . . i.e.. each
digit represents two or three letters . . . . All this is so ambiguous thar it can only be justified by the production of a great deal
of confirmatory evidence, bur he supplies hardly any evidence at all and I remain quite unconvinced . . . . Brumbaugh is not
alone in assuming the symbols to be numbers in various forms. This has been suggested several umes.”

My opinion on a careful study of Brumbaugh's two published papers is that his theories are quite plausible on the face of
such evidence as he presents. His proposals are based in. and explain. more of the observed phenomena in the manuscript and
what is known of its history than those of anv ocher decipherer. ] have made rwo pasastaking atrempts to reconstruct as manv
as possible of the variant forms for numerals he mentions in his arucles. in 50 far as | can guess at them from his brief and
frequently crypuc references. From the fragmentary ser of correspondences | have thus obtained. | have arempred some
decipherments of other plant labels and isolated text strings with mixed results. A loc of them are meaningless. so far as I can
sce. and some are suggestive of Latin or pseudo-Latin words; many are very similar (as would be expected from the known
repetitiveness of the text). There is just enough plausibility in the process to lead one on. but not enough to leave one
sausfied. Figure 26 shows my very conjectural arrempt to reconstruct Brumbaugh's variants with their correspondence o the
nine-by.four matrix. and a sample of his decipherments of plant labels.

A new arucle by Brumbaugh has recently appeared in the Jowrna/ of the Warburg and Cowrtanld Institutes. University of
London (1976). In this article. Brumbaugh says that his recent research has convinced him even more firmly of the cor-
rectness of his decipherment.




Chapter 6

History of Other Substantial Analytic Efforts

6.1 The Forms in Which the Manuscript Has Been Studied

The Voynich manuscript was for a long time held in private hands, first by its discoverer, Wilfrid Vovaich. then by his
widow, and finally by H. P. Kraus. Because of its great financial value. its owners were understandably reluctant to allow
unlimited access to it or reproduction of 1t:<although-they-frequencly cooperated with serious scholars seeking to unravel the
mystery. In the fiest few years after his discovery of the manuscript, Voynich made vigorous and repeated attempts to interest
students in it. and Newbold was introduced to the problem through his efforts. It is possible that the disastrous outcome of
Newbold's researches. and the disappointment occasioned by their failure may have resulted in an atmosphere of caution
and of preater restriction on the part of the owners in providing access to the manuscript in subsequent vears.

As we have seen in the previous chapter, Feelv and Strong were able to study the text onlv through illustrations in the
published works of Newbold and others. The manuscript has come before the eyes of many other students. however. in the
form of photostatic copies. The copies used by Friedman, Tiltman. Krischer. and Currier. and the copy available to me. all
derive ultimately from a photocopy made by Father Petersen of Catholic University on April 29. 1931. from a set of
photostats provided by Mrs. Voynich. Tiltman (in a report of Petersen’s work made in conjunction with an inventory of his
papers after his death in 1966). states that “'virtually all copies of the manuscript in private hands are derived from Fr.
Petersen’s photostats.”” The pages I have studied are, in fact, copies of copies at four or five removes. Friedman (in a note
accompanying the copy in the Friedman collection) provides this interesting account of the photocopies in private ownership
at that time, and how they came into existence:

“On 25 Mav 1944 W|illiam | F|.| Flriedman | wrote a letter 1o the widow of Dr. Wilfnd M. Vovnich who was the discoverer at this
famous manuscript. requesting a photostatic copv. The request was granted and a complete copy was made from a necanive photostatic cops
provided bv Mrs Vovnich. In her lener dated 31 May 1944, she stated that photostauc copies were extremely rare one 15 1n the New
York Public Librarv. another 15 1n the British Museum'. another was given 1o Dr. Petersen of Catholic University. another was gnen o .
scholar whom Mrs. Vownich did not idennfv; finallv Mrs. Vovnich hersell had a copv. With the copv in the Friedmun collection there now
appear to be in all ux copies in the world

In general. the photocopies | have seen provide a degree of definition and clarity which is quite remarkable. Detils of
penstrokes. guidelines on diagrams, and other fine details show up very well, and the text is clearly distinguishable almost
everywhere. Certain deficencies should. however, be mentioned. since they mav have had a definite limiung or distorting
effect. however slight. on the research carried out by many students. First, the complete lack of color in the black and white
copies inevitably results in a loss of some meaningful information. This may be important not only in identifving plants and
in understanding the meaning of other drawings. but even in isolating some deuils against a dark background. When
everything is seen only in shades of grey, writing or small designs within colored fields are sometimes indistinguishable. The
same difficulty can arise in cases where the photocopy is very dark. so that the grey background obscures many details.

A second defect of the photocopies available to me applies primarily to the large. multiply-folded folios. Because the copies
had to be made in pieces. their over-all relationship to form a whole is often very difficult to reconstruct: the student does not
see the complete system of drawings as they appeared in the original form. Worse yet. in some cases material has evidently
been obscured by being out of focus around the edges of a page. or has been partly cut off. so that we do not see evervthing
that was on some pages in the original. This is notably the case for the large, intricately folded folio 85-86. containing a
complex system of inter-related circular diagrams.

Another feature of the photostats I have studied. while not constituting as much of a hindrance to research as some of the
problems already mentioned, is annoying and at times confusing to the student. There are numerous notes. circles.
underlines, and other jottings and scribblings of modern researchers on many pages. Among these are copious and obrtrusive

‘I am informed by Mr James Gillogly. who has studied this copv. that it 1s incomplete, comprising onlv abour the firse third of the manuscripe
made up primarilv of plant folios. ’
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remains of at least one previous computer processing project. including aircied words and paragraphs. lines marking ott parts
of the text. and legends such as *'start here". omit punch’. and “"punch just this.” In some cases. these comments and marks
cross the text and drawings in such a way as to obscure or confuse some features of the original. Generauons of crvpanalvsts
have indulged their characteristic and apparently irresistible habir of underlining patrerns and reperitions. and have otherwise
triumphantly noted their guesses about the meaning of che diagrams (“the four ages of man.” “the four seasons’.”
“Sagittarius—archer™"). While one can empathize with the momentary joys and sorrows of one’s predecessors as thev
struggled with the enigma. most of these jottings are trivial at best. and at their worst serve only to further aggravare the
difficulty of the task. . for one. would prefer to see nothing more on the pages than what Wilfrid Vovnich saw when he first
viewed them in 1912,

A final unavoidable disadvantage of working with copies is the inability of the student to verifv or reject hvpotheses
concerning the faint. parually-erased writing 1n other scripes and hands discussed in Secuon .2 above. Without a caretul
examination of the original. perhaps aided by special chemical or photographic techniques to reveal the faint fragments of
writing more fully. we cannot make the most of the -opportanity they provide.for, a crack in the smooth shell of the mvstery
So lirtle “'crib” information is available; the scribe or scribes were so consistent in “"enciphering”* or “encoding” everything.
leaving no clues “in the clear”. that we need every precious bit of added informauon we can glean from these extrancous or
arvpical scribblings. whatever their source.

Such. then are the photocopies with which most of the students have worked whose researches will be described in this
chaprer. The first problem facing the analyst has been the artempe to arrive ac a firm set of elementary svmbols comprising an
“alphabet™ for the Vovnich text. We have seen in Section 4.1 and figure 19 the wide differences berween transcripuun
alphabets adopted by different students. Armed with a list of svmbols that sarisfies him at least as a beginning. each student
has then set about the task of making counts. indexes. concordances. and other analvses. either by hand. or if he 1s so
fortunate as to have access to computers, bv machine. Some students have copied or transcribed large quantiues of text by
hand; this is a good way to get the “feel” of the text. and to become familiar with the symbols and their variant forms. In the
remainder of this chapter. several major analytic efforts will be reviewed. These studies. while not leading to a claim of 2
decisive break-in or decipherment. have in many cases added substanuallv to our knowledge about the manuscripe; thev are
informative also from a methodological standpoint. and deserve the artention of anv serious student who prefers to learn
from the work of his predecessors rather than blindly repeaung it.

6.2 First Voynich Manuscript Study Group, 1944-46

After the debunking and rejection by scholars of the three major solutions claimed by Newbold. Feelv. and Strong.
Wilkam F. Friedman decided to mount a large-scale effort against the manuscripe with the aid of 2 uniquely 1:1f accidentally s
well-constcuted team of researchers. This group. made up of scholars engaged 1n war -work in Washington. included
(according to Elizebeth Friedman 1962) “specialists in philology. paleography. ancient. classical. and medieval languages:
Egyprologists. mathematicians. and authorities on other sciencesdepicted in the manuscript.” Awaiting demobilization at the
close of their service wo the Government during World War I1. thev agreed to get together after working hours under
Friedman's direction and focus their talents on the mvsterious manuscript.

The group was called together by Friedman in May of 1944. On the rwenth-sixth of May, sixteen people artended the first
meeung of what was termed an “extracurricular” undertaking. Friedman provided an outline of the manuscript's history
and previous solution awempts. and the amendees examined the photocopy lent to them by Dr. Petersen. Sample sheets of
copy were distributed to those present. and plans were made to work up a standard list of the svmbols and a transcription
alphabet in Roman lerters with some digits and special characters ( punctuation, etc.) for processing on IBM punched-card
accounung equipment. Figure 19 shows the list of svmbols and English equivalents thev arrived ar. Meerings were held at
approximately biweekly intervals through June; transcription of text and study of the script contnued and various
background topics (Athanasius Kircher's work. John Dee’s acuvines. studies of medieval Latin, etc.) were investigared and
discussed.

Meetings seem to have been somewhat less frequent and regular thereafter. or at least considerably less fullv documented
in the minutes | have seen. Nevertheless. in September 1944 an “"IBM run" had been made (on tabulating and sorung
machines. since no programmed computers were in general use at that ume). In subsequent months. more text was
transliterated and machined. In December 1944. meeungs were “resumed.” implving that a hiatus of some durauon had
elapsed during which the group had not been meeting. A new enthusiasm was communicated to the arendees. and a new
impetus provided to their efforts (according to the minutes) by William Friedman's presentation of his findings concerning 2

i}
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svnthetic language developed bv Wilkins'(see 6.6 and 9.3 below for further details). Studies of this language indicated that
word beginnings and endings. letter frequencies, number of different symbols. and word lengths seemed comparable to thuse
found in the Vovnich texr.

During January and February. the group conunued to work on IBM runs and frequency rabulauions. There us.
unfortunately. no record of their work after this time in the materials available to me. although there 1s evidence that wark
continued sporadically into 1945 and 1946. It is hard to tell. in the absence of anv summary of their results. how much rext
they succeeded in processing bv machine and what analyses they performed on it. Judging by the printouts of machined text
that were preserved in our records. thev transcribed and kevpunched an impressive amount of text—ar least 48.000
characters. or 1663 thirty-character lines. The tabulations of results and anv report of the analvuc studies have disappeared
from the file. if thev ever existed in final form. Subsequent students have had to repeart. over and over agan. all the work or
transcription and machine preparation. as if it had never been done by others.

Elizebeth Friedman presents the following perspective on the outcome of the First Vovaich Manuscript Study Group:
“'Because the preliminary work of transcribing-the text into. machine-processable symbols could onlv be done after working
hours. demobilization was practically complete before the manuscript was readv for final studv. The saenusts thereupon
disbanded and returned to their universities or research projects. Their considered opinion as to the age. authorship and
general nature of the manuscripts. based on their extracurricular work. are still valid todav. . .7 (19621,

6.3 Theodore C. Petersen

Father Petersen (1883-1966) was a teacher and priest at St. Paul's College and Catholic University. i The followine
details are largely drawn from unpublished biographical notes and a survey of Petersen’s work on the manuscript compiled
by Tiltman after Petersen’s death in 1966.) He had one hundred and rwentv.two sheets of photostats made on April 29.
1931 from Mrs. Voynich's copy at a cost of $25.00. Thereafter he spent considerable ume, especially from 1952 until the
time of his death. in a painstaking and thorough study of the manuscript. His work included a complete hand copv. carefully
corrected by reference to the original. which he examined in the New York Guarantee Trust safe deposit vault where it was
kept until Mrs. Voynich's death. A note on the front page of this transcript attests to the fact that he finished it Julv 19.
1944. Tiltman (1975) reports that the task of copving the approximatelv 250.000 characters of text occupied about four
vears.

Petersen was a scholar of wide learning in ancient languages and history. and compiled 2 quanury of valuable and
nteresting information about religious. astrological. and mystical manuscripts and other sources of possible relevance to the
Voynich manuscript. He also directed considerable attention toward identifving the plants depicted in the herbal drawings
The pages of his transcript are copiously annotated with these gleanings and commentaries. In addition to the transcript.
Petersen made (also by hand) a laborious and complete concordance of the entire manuscript. showing every word with
reference 1o all the pages where it occurred and several words preceding and following each occurrence. As Tiltman suggests.
in the absence of a complete computer index. this concordance can be of great value to students of the manuscripr.

In his scholarly and wide-ranging background research. Petersen studied the works of Ramon Lull and St. Hildegard of
Bingen. magical manuscripts such as Picarrix. astrological. alchemical. and herbal writings. and the works ot Albertus
Magnus and Roger Bacon. There is. unfortunately. nowhere in the material available to me anv report of theories Petersen
may have held. or conclusions he may have reached concerning the decipherment of the manuscript. At his death. his papers
were given to William Friedman: they were inventoried at Friedman's request by Tiltman. and are now a part of the
Friedman collection at the Marshall Library in Lexington, Virginia.

6.4 Second Voynich Manuscript Study Group, 1962-1963

In 1962, Friedman succeeded in interesting computer specialists at the Radio Corporation of America in an experimental
effort to study the entire manuscript by computer. The first meeting of a new study group was held on 25 December. 1962.
According to the minutes, Mrs. Friedman presented background data on the history of previous work and general
information on the manuscript. Mr. Friedman then gave a presentation on the “Salient External Features and Crvprologic
Characteristics of the Manuscript.”” The group worked together, again “extracurricularly” and with 2 minimum of publicity.
over the next several months. A small team of “dedicated wives™ (as they were described by a participant in the studv group:
were hard at work transcribing and kevpunching a quantity of text. using facilities provided by RCA after working hours.
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Ambitious plans were laid for an impressive set of computer runs. intended to involve. according to the records I have
studied. at least 2000 thirty-three character records. or upward of 66.000 characters of text. There are flowcharts. program
specifications. and all the other paraphernalia of a full-scale computer attack. which (had it been completed) would certainly
have provided students with a powerful ool for research. The computer runs planned included studies of all character
sequences (“'n.graphs”) from one to six lewers in length: single words and sequences of words in their context: the
occurrence of letters at different positions within words: words in different positions within sentences: and. finally. 2 studv
called “lerter permutations™ whose nature is not clear to me from the documentation. This plan would have resulted in 2
complete computational-linguistic analvsis of the Vovnich rext.

1 cannot determine how manv characters of text were actually machined. and whether anv processing was ever completed.
There is clear evidence in the records that programs had been written to generate the computer files required to carry out the
processing. and that detailed specifications had been set up for performing the sorts and tabulations. In September. 1963.
plans were still being pursued to complete transcription and machining of text. Figure 19 shows the transcription alphabet
used by the RCA group to represent the Voynich scripe characters. Unfortunately, the second study group suffered the same
fate as the first: higher management at RCA decided to terminate even the minimal “extracurricular’ involvement of their
resources. and the group was forced to disband before any definitive results could be obrained.

6.5 William F. Friedman

A specialist in geneucs and biology who became one of the world's foremost cryprologists. Friedman was also 2 devoted
student of the Voynich manuscripe from the early rwenues on. He worked with John M. Manly in tesung and disproving
Newbold's claims. Elizebeth Friedman (1962) provides an amusing account of the sport she. her husband. and Maniv had
together in demonstrating other “decipherments™ that could be had from Newbold's text using his methods but with
different arbitrary and subjective choices and arrangements of letrers at certain stages of the process (see Section 5.1 above).

In 1944, as we have seen earlier in this chapter, Friedman brought together the gathering of war.working scholars who
formed the First Voynich Manuscripe Study Group. Their work. unfortunately cuc short before it could reach fruition, has
already been described. Elizebeth Friedman has this to say concerning her husband s enduring interest in the problem. which
never flagged up to the ume of his death in November, 1969: “"Through the years since 1921. Friedman has continued to
interest scholars and cryvprologic experts in the problem. besides giving it whart spare time he could himself. In the opinion of
this writer, Friedman’s studies have produced a theory which consututes a logical basis for an arack that may lead to a
solution of this baffling manuscripe™ (1962).

Friedman published a stacement of his theory, in the form of an anagram. in a footnote to an article on another crvprologic
topic in the January 1959 issue of the Philological Quarrerly (Friedman and Friedman 1959). At the same tme. he
deposited a statement in clear English in the archives of the Quarterly's editor. He did this in order to establish and date his
claim to the idea, which he could not yet work out in detail and prove sufficiently to publish. This is the anagram. as it
appeared in the footnote: 1 PUT NO TRUST IN ANAGRAMMATIC ACROSTIC CYPHERS. FOR THEY ARE OF
LITTLE REAL VALUE—A WASTE—AND MAY PROVE NOTHING.—FINIS."" (Friedman and Friedman 1959. p.
19). In hus arucle. he states that an anagram of this length is possible, though extremely difficult. to solve: in order to read it.
one would have to know something of what it said. In this way, Friedman planned to have a cryptographer’s last word. and
thus riumph. even from the grave, over any later discoverer of the same idea.

The theory which Friedman concealed in the anagram has since become known to a2 number of students, and there seems
to be no further real secrecy concerning its nature. Tileman had later independently reached the same conclusion (see Section
6.6 below), namely thar the text of the manuscripe was written in a synchetic language built up on the basis of categories or
classes of words with coded endings or other affixes. Friedman'’s and Tiltman's researches into known languages of this tvpe
have been mentioned above, and more will be said on the topic in 6.6 and in Chapter 9.

# 6.6 Jobn H. Tiltman

Brigadier Tiltman. 2 professional cryptologist of long and distinguished experience. was introduced to the elegant puzzle
of the Voynich manuscript in 1950 by William Friedman. who provided him with copies of several folios from the final
section of the manuscripe. consisting of text without drawings. Tiltman quickly carried out. by hand. a thorough set of
statistical studies on the text. concentrating his efforts on the most frequent symbols and their combinations. His analvsis.
demonstratung a “precedence” structure of symbols within words and the orderly behavior of characters as “"beginners.”
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“middles.”” and “‘enders” of words. has remained one of the most solid and useful findings gleaned by students of the
manuscript during many years of studv. In 1951, Tiltman prepared an informal report in the form of a personal
communication to his friend William Friedman. in which he summed up his work (Tiltman 1951). The next few
paragraphs will briefly review some of the salient points in that report.

Tiltman directed his attention toward the behavior of the seventeen commonest symbols in the manuscript: figure 19
shows his transcription aiphabet. He notes the ordering of characters within words in such a way thar they seem to reflect
entities like stems and affixes. Certain symbols most often begin words, and cluster there with certain ocher symbols: others
exhibit a preference for the ends of words. where they cluster in certain arrangements with other svmbols. There is 4
structure of repeared "\ " and '€ " symbols after " & and "0 ", and before "9 .- P A wble of these "
endings”. as found by Tiltman. is shown in figure 27. He mentions also the frequent sequenual repenition of "Q? " an
phrases such as * a¥ .? 4 Rg’ etc.. repeating the suggestion of a friend of his that these and other similar short

repeated groups might stand for Roman numerals (for example. "quy) " might be "iij”". and g2 a &% might be "xxv'l.
While mentioning this idez as an interesting possibility, Tiltman points out thar it does not work our well in some cases. and
it still leaves us with too many unsolved problems. In any case, the ordering of symbols within words clearly demonstrated bv
Tileman. and since confirmed by others. presents us with 2 phenomenon which must be satisfactorily explained by anv valid
decipherment theory.

As he stated in his 1951 report to Friedman. Tiltman had independently arrived at the same theorv abour the plaintext
underlying the Vovnich script that Friedman himself had earlier developed. He states this theory thus: ~ As vou know. | earlv
formed the opinion. which you held much earlier than I, that there was no apher involved ar all (in the commonly accepted
sense of the word) and thar the basis was more likelv to be a very primitive form of synthetic universal language such as was
developed in the form of a philosophical classification of ideas by Bishop Wilkins in 1667 (1951. p. 1). Tiltman became
convinced. from his study of the behavior of symbols within words and words within lines of text. that the phenomena could
not be explained by any simple substitution system. In pursuit of confirmation for his theory. he undertook a determined
search to trace back the concept of “universal™ and “synthetic”” languages to a time that might be consistent with the origin
of the Voynich manuscript (1550 or earlier).

Friedman, as we have seen above. had turned up rwo interesting synthetic language systems: one developed bv Bishop
John Wilkins (1641. 1668a. 1668b), and another of somewhart later date devised by George Dalgarno (1661. 16801,
Tileman studied these two languages carefully. looking for stylistic and statistical similarities to the Voynich text. While both
systemns were probably of too late a date to have been used by the author of the manuscript. they might have arisen in. or
been based upon. an earlier system thar could have been so employed. Tiltman concluded that both Wilkins' and Dalgarno’s
languages were “much too systematic” to account for the phenomena in the Voynich text. He postulated. instead. a language
that employed a “"highly lllogu:ll muxture of different kinds of substitution’” (1951. p. 2).

Looking back further in history for a still earlier form of “universal language”, Tiltman discovered a system called the
“Universal Character”, devised by one Cave Beck (Beck 1657). This system looked somewhat promising. though it was still
hardly early enough in date; it was certainly “illogical”” and *“mixed"* in its methods. The words of 2 small English dicuonary
were assigned numbers from one to 3999, in rough alphabetical order, creating a crude four-digit code as a foundarion for
the language. A subset of about one hundred and seventy-five common words could also be represented by three-letter
groups in addition to the basic four-digit code groups. consututing. in effect. a set of variants for these words: these special
trigraphs all began with "s" or "'t"".

Code groups representing nouns in Beck's system were preceded by the letter “r"", and adjectival groups by the letter "'q”
Synonyms (e.g.. “'to think™ and “to cogitate™) had the same four-digit group assigned to them. Plurals were shown by an
"'s”, or sometimes, an 8", after the digit-group. Verbs might have up to three lerters prefixed to their four-digit group for
certain forms. The digit-groups themseives could be written also in letters. each digit being represented by a svllable
(consonant-vowel, vowel-consonant. or consonant-vowel-consonant). This variation. intended by Beck to produce
pronounceable forms for the code words, constitutes from a cryprographic point of view a substitution of digraphs or
wigraphs for the digits. to provide a set of variants. Finally, because of the arbitrarily mixed lerter-number makeup of words.
a separator was required to show where one word ended and the next began. Tiltman points out that the common “ending
group 3 ) " in the Voynich text could stand for a plural ”'s" followed by a word separator as in Beck's language.

Tileman discovered another, sll older “synthetic language™ proposal by a man named Johnston. developed under the .
direction of a Bishop Bedell about 1641. No detailed description of this system has survived. unfortunately. In Chapter 9
more will be said about synthetic and universal languages in general. I will also present, in Section 6.10 below, my own
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findings in tracing the evidence for the existence of similar syntheuc languages or codes back considerably earlier—perhaps
well into the fifteenth or at least into the earlv sixteench century.

In later reports (1967, 1968. 1975), Tiltman describes his other principal line of research on the Vovnich manuscript. He
spent some time in England in 1957 consulting experts on early herbals and medical manuscripts, and attempung to track
down an origin for the plant illustracions. He presents an excellent overview of the history of early herbals and botanical
illustrations (1967, 1968). Summing up his own and others’ failure to discover any clear parallels o the Vovnich
manuscript. he says, “To the best of my knowledge no one has been able to find any point of connection with anv other
medical manuscript or early printed book. This is all the stranger because the range of writing and illustration on the subject
of the plant world from the early Middle Ages right through into the sixteenth and even seventeenth centuries was vert
limited indeed. . . . In general, the illustrations in the early printed herbals are limited to rwo or three collections of stylized
woodcuts copies over and over again in more and more degenerate form™ (1968. p. 11).

Aside from the substantive contributions Tiltman's research has made to our knowledge of the manuscript. another
important result of his work should be mentioned. Over the many years of his associauon with the problem. he has served as
a coordinator and contact point for students interested in the manuscript and desiring information about the text or about
studies carried out on it by others. His papers and presentations have provided many researchers with a full introduction to
the subject. and have motivated a number of students to take up an interest in the manuscript. It should be evident to ans
reader who has prsevered this far in reading this lengthy monograph that the puzzle of the Vovnich manuscript presents u
complex challenge, and can best be approached by cooperative research. building on the earlier findings of others as in anv
orderly scientific enterprise. Tiltman's publications and communications have provided such a foundation on the basis of
which newer students can advance. without being forced to exhaust their resources needlesslv repeating all the work that
others have already accomplished.

6.7 Jeffrey Krischer

Krischer. 2 man of very broad interests and ralents comprising mathemaucs. computer science. medicine. and crvpology.
became interested in the manuscript and made a computer analysis of the text as a research project during his graduate studv
at Harvard University. This research was described in a2 paper which received a limited arculation at Harvard and among
students of the manuscript (Krischer 1969). In Part I of his paper. Krischer provides a brief sketch of the earlier solution
claims by Newbold. Feely. and Strong. and reviews some general information about the history and background of the
manuscript. In Part I1. “"Scatisucal Analysis.”" he presents an interesung discussion of the problems involved in arnving ata
transcription alphabet and a description of the alphabers used bv Newbold. Currier. and Tiltman. He suggests and describes
several stvlostatistical techniques which mighr usefully be applied to che Vovnich text.

Krischer's approach to the computer studv of the manuscript is uniquelv interestng because he emploved a special package
of programs developed for machine processing of Chinese characters on the Digital Equipment Corporaton PDP-1
computer. As Krischer states. this set of programs was general enough to permit its applicanion to the Vovnich script symbols.
The svmbols (following Currier's alphabet) were drawn on a cathode ray tube “scope™ displav antached to the PDP-1
computer. The text “could then be transcribed by pointing with a light pen to the corresponding character on the scope for
each character of the script”™ (Krischer 1969, p. 4). This method of transcription was more direct and convenient than the
laborious hand copying and kevpunching required bv other computer studies. The PDP-1 system also permitted convenient
editing and correcton of the transcribed text from the scope. The output of computer runs could be processed on the
Stromberg-Carlson 4020 equipment to produce a graphic reproduction of the Vovnich characrers. thus avoiding enurely the
cumbersome and distorting artificial Romanizations thar all other students have had to resort to. The Vovnich text could be
fed directly into the computer. where it could be subjecred to any desired manipulanon or staustical analvsis. Approximarelv
two percent, or 5500 out of the 250.000 characters in the manuscript, were machined by Krischer in this way. according to
his own statement (p. 53). His frequency counts are shown in figure 28 it mav be noted that they add up to about 6200. a
discrepancy for which I can find no explanation.

In Section II1 of his monograph. Krischer discusses some stacistical rools for comparing different samples of natural
language text. He selects three such techniques as potentially useful in comparing the Voynich text to samples in known
languages. These statistical tools are: 1) a statistic or “"characteristic’”™ "k . describing the degree of compactness or economv
in the sequences of characters in the text: 2) a statistic representing the “entropy” or degree of “orderedness” in a body of
text. having a characteristic value for each natural language; and 3) Markovian analysis. 2 wav of studving the probabilitr
thar anv particular letter will be a successor to anv other parucular letter 1n a string of text. Krischer suggests that these
measures. which have proven effecuve in other stvlostausucal researches. mav be useful in helping us to determine the
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underlving language of the Vovnich text. (In this approach. he assumes first. that the method of concealment or
encipherment has not obscured anv of the characteristics of natural language plaintext. and. scFond. that 2 recoenizable
narural language does. in fact. underlv the text. As we have seen in Secuon 4.4 above. neither of these assumprions can be
taken for granted, and in fact. they are both counter-indicated by much of the evidence. as noted bv Tileman. Elizebeth

Friedman. and others.) )
The "k statistic and the “entropy”~ measure were computed by Krischer for characters and for words of the Vovnich text

sample he machined. He states. however. that these are of no use withour parallel measures for Laun or other naral
language text for comparison. He also considers his own text sample much too small for the useful application of the
“Markovian Analysis” method. which would. he states, require at least five nmes as much text. or 2?.0(){] characters. At the
time of writing his paper. Krischer planned to carry out further studies: I cannot find anv record of anv subsequent results
however. This promising and interesting computer project. Which pointed out a way of tesung some important hvputheses
about the text. seems to have been rerminated. like so many of the others. before it came close to achieving anv usetul results

6.8 Prescoitt Currier

Captain Currier, a prominent professional cryprologist and close associate of Friedman and Tiltman. parucipated in their
researches and became an enthusiastic student of the puzzle. Tiltman (1975) sums up Currier's recent work on the
manusc. ipt as follows: “Since his retrement. . . seven vears ago Captain Currier has spent a great deal of ume pertormina his
own analvses of the manuscript. He holds the view that there are at least two different handwritings which he calls A and B
In every case the two sides of a leaf recto and verso are in one and the same hand. . . . Further his analvais shows that there
are significant differences in their content. as in the frequency of symbols associated with one another in words. . . When |
came to prepare this lecture, | saw at once one difference berween the content of the A and B pages which convinced me In
his account of suffixes following a number of the common roots the suffix 8G lord? ) occurs eight times 1n rwenty-five A
pages and 554 times in twenty-five B pages. . . . My own feeling 1s that the two “languages™ express different applicauons
by rwo scribes of the same rather loose set of rules to similar text™.

Currier was able, in 1973, to have computer studies made comparing two carefully-chosen matched samples of text. one n
hand A and the other in hand B. both selected from the herbal folios. The results of the studv clearlv demonstrated
significant differences berween the samples. In the course of subsequent hand studies. Currier has arrived ar a number ot
further conclusions regarding the contrast berween material in hands A and B. and he 1s stll pursuing this producuve line ot
invesugation. He has extended his studies to other sections of the manuscript in addition to the herbal folios His work 1s
documented in four unpublished papers (Currier 1970~1976. D'Imperio 19761,

6.9 Some Comments Regarding Computer Methods

The subject of computers as tools in humanistic research. and specifically 1n the artack on the Vovnich manuscript. 1s one
that holds a special interest for me since | am a computer programmer by profession and mv academic background is in
classical philologv. There are several ways the compurter can aid in the study of the Vovnich manuscript. as in other. similar.
text-processing undertakings. These are: 1) o data processing funcrion. permitting the manipulation and organization of texe
in larger and more significant sample sizes than can be dealt with by hand; 2) an explorarory data reducnton function.
allowing us to apply various indexes. counts. and other selection. display. summarizing 2nd tabulation techniques. in order o
explore the data and show up any pamerns or regularities it may conrain as an aid to hypothesis searching: and 3) 4
bypothesis-testing function. for investigating various specific theories we mav have developed as a result of “"hunches™ or
from exploratorv hand and machine studies.

Most of the use of computers by students of the manuscript falls in the first (data processing) and second (exploratorv data
reduction) categories. While these are both useful and necessarv in their place. the third use of computers. in svstemauc
hvpothesis-testing. seems in my opinion to be the most powerful and the most likelv to produce solid and meaningful
contributions to our knowledge of the problem. A significant example of this effective use of computers 1s Prescott Currier s
recent study of hands A and B. discussed in the previous section. Currier had developed his idea about “hands™ by visual
inspection of the manuscript before he came to the computer specialists to seek their aid. He had a definite hvpothesis. which
| will presume to paraphrase as follows: “"If. in fact. there is a real and significant difference berween the text in the o sets
of pages that look different to me, then thev will have different distributions and clusterings of characters.” Accordingiv. he
requested only certain carefullv-planned machine runs. to be made only on rwo matched samples of text chosen so as to keep
other varables constant in so far as was possible. The compurer runs clearlv confirmed his theorv. demonstraung the
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differences he had postulated berween the two samples: a result that might never have been obtained through any amount of
machine processing applied indiscriminately to masses of unselected rext.

In mv opinion. this is the best wav the computer can serve us at this stage in our research on the manuscript. All the more
obvious and easier data processing and data reduction displays have been made again and again by various students. with
disappointing results. It seems evident that, if anything new is to be learned from computer runs, we must perform some
more care{uﬂy-phnned selection of the data. or some more specific and sophisticated manipulations such as would show up
concealed pamerns in the internal structure of words and sentences. in response to a particular theory regarding the
cryprologic narure of the text. or some theory about its possible content or provenience. It is all too easy to plug awav at
machining more and more data in very general ways. with no guiding peinciple for selection and interpretation. Our abilities
to process data by machine roday frequently far outrun our planning and imaginartive capabilines. We are likely to end up 100
often with manv feet of printouts that tell us lictle or nothing. since we still have no meaningful questions to ask. One of the
most demanding aspects of scientific work is the framing of useful questions, and the design of experiments that will produce
useful answers. We need to apply this scientific approach to our study of the manuscript. and especially in our use of
computers. In hand studies, the limitations of patience and time on the part of the investigator effectively preclude many of
the more wasteful activities, or at least prevent their assuming wasteful proportions. but the computer permits us to transcend
these limitations and. alas, to carry out wasteful acuvities on a grand scale.



Chapter 7
Collateral Research: Roger Bacon (A.D. 12142-1292?)

The necessarily brief and sketchy review in this chapter cannot approach an appropriate treatment of the remarkable
thirteenth-cenrury scholar whose name has so frequently been associated with the Vovnich manuscript. As mav be seen from
the discussion of Bacon's possible authorship of the manuscript in Section 2.2.2 above. there is no solid evidence either
supporting or denying his connection with the work. however indirect. Nevertheless. anvone interested in the manuscript.
(and. indeed, anvone who cares about the history of Western thought) should learn as much as possible about Friar Bacon. if
only because he was so evidently a man worthy of closer acquaintance. He is especially appealing to the modern reader (or
would be, if his works were made more accessible) in that he has told us. in a forthright and ingenuous manner. so much
abourt himself in his own writings; in fact, almost all that 1s known about him today originates in his own words. since his
contemporaries rarely, if ever, mentoned him in surviving records. Bacon's own voluminous writings. and the manv and
varied specialized studies of his life and work made by scholars of the nineteenth and twenueth centuries. afford a2 wealth of
insight iato those problematical relationships berween wisdom and science. God and Nature. human value and objective
technolcgy. which stll confront us today. however we may attempt to disguise them by recasting them into modern jargon

7.1 Works By and About Roger Bacon

Bacon's life and works have been described and analyzed in a number of major studies, though I believe it 1s still fair to
say that, up to the present, no truly complete and definitive treatment has been arrempred. Few of his writings have been
translared into any modern language; much remains unedited and unpublished even in the original Latin. Bacon himself
exacerbated the problem by reworking and re-using his writings over and over again, so that it is hard to tell which of the
many fragmentary works that survive are copies or revisions of parts of other works. and which are separate compositions.
The condemnation of his doctrines by the Franciscan Order. and the resulting suspicion and fear on the pare of later wrirers.
contributed to the confusion, since many scholars quoted or copied his works without daring to mention his name. As a
consequence of these many obscurities and difficulties. Bacon's works are nor all accessible to the modern reader. with the
sole exception of a translation into English of the Opus Majus (Bacon 1928b).

Scholarly studies of Bacon's writings have been carried out primarily from very specialized and narrow points of view. At
one extreme. historians of science have been interested in Bacon as a part of their search for precursors of modern objective
experimental methods: at the other extreme. Catholic philosophers and scholars have examined his pronouncements on
various technical points concerning medieval Scholastc philosophy. Emile Charles (1861). despite the early date of his work.
provides a remarkably clear, fair, but sympathetic general presentation, expressed in elegant scholarly French and bolstered
bv a quality of learning formidable in its thoroughness and dedication. A careful reading of this enjovable, humane book s
recommended as a starting point for anyone interested in Bacon. Later writers are indebted to Charles for much of the
information presented in their volumes and for much of its interpretanon as well. A much more recent book by Stewart C
Easton (1952) is also to be recommended unreservedly; his approach is remarkable in its imaginauve use of historical
analysis and its creatve extrapolation from the few available facts to develop a striking picrure of Bacon's personality and a
clear perspective on his thought. James Blish (the well-known Science Fiction writer prominent in connection with the Star
Trek series) has wrirten a very fine ficuonal biography (1971), based primarily on Easton’s study of Bacon. which I also
recommend to the interested reader.

I have artempted to obtain and read every serious work concerning Roger Bacon which | could find. in an effort to gain a
fuller understanding of his contribution to knowledge and his possible association with the Voynich manuscript. The
bibliography appended to this monograph, (while it cannot claim to be exhaustive. and does not even include all the works 1
have examined. since some appear likely to be of little value to the reader primarily interested in the Voynich manuscript).
should provide access to most of the major works on Bacon 1n English as well as many in other Western European languages.
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7.2 Bacon's Life and Works

Bacon spent most. if not all, of his adult life as a scholar or teacher. He studied and then. having completed a Master of
Arts Degree. taughe at the Universities of Oxford and Paris in the 1230's and 1240°s. The newly rediscovered works on
natural philosophy by Aristotle occupied a central focus of intellectual excitement at the time. Aristotie’s works had been
preserved among Mohammedans along with other sources of Greek learning. while they were forgomen bv a Europe
immersed in the barbartsm of the Dark Ages and the obscurantism of the early Church: translated into Laun and
accompanied by 2 wealth of commentary bv Mohammedan and Jewish philosophers. these new wellsprings of early Greek
science brought about an intellectual revolution in thirteenth-century Europe. The task of attempung to resolve the basic
differences berween the philosophy of Aristotle and his pagan commentators. on the one hand. and the anti-intellectual.
other-worldly viewpoint of the Church Fathers forming an integral part of Chrisnan doctrine. on the other hand.
preoccupied the artention and strained the resources of thirteenth-cencury thinkers.

Bacon was one of the first scholars capable of lecturing on the newly-revealed Aristorelian Natural Philosophy and Arab
commentaries. He was evidently a good teacher, and must have enjoved his years at the Universities. A voluminous
manuscript. apparently representing a student’s long-term collection of notes or transcripts of Bacon's lectures on various
works of Aristotle. covering several vears. has been edited by Steele (Bacon 1909-1940). Another manuscript. also
described bv Steele (1933). represents notes by a student in other. much more elementary courses on geometrv. arithmeuc.
and similar topic i given by Bacon.

At some point in his University studies. Bacon suddenly seems to have changed the course of his thinking: turming awas
from the promising and rather successful career he had been making for himself as a teacher. he apparentlv took off on 4
course of self-study. secking out obscure scholars interested in the “natwral saence” of the dav: alchemv, astronomy. and
astrology. He became particulariy preoccupied with ~“experimentum’*: an approach to nature that involved the collection and
systemaric comparison and analysis of other's reports on natural phenomena, along with a sort of informal unkering or tmial-
and-error investigation of phenomena in order to understand them betrer. The “scientia experimentalis” of Roger Bacon was
not at all like our modern, controlled laboratory experimentation. with its vast armament of equipment. procedures. and
models; nevertheless. it had the same fundamental orientation toward the external. objective world. and the same mouvaton
in open-minded curiosity. Bacon also began to place great emphasis on knowiedge of languages other than Laun. in
parucular Greek. Hebrew. Arabic. and other original languages of the Bible and the Greek and Arab philosophers. regarded
bv Bacon as the sources of wisdom revealed bv God.

Bacon wrote extensivelv on a vaniety of topics. notably on optics and the transmussion of light: geography: astronomy and
astrology. language. translation. and Biblical criucism: the reform of the calendar and of education: medicine: and alchemy.
A prominent feature of his works was an emphasis on the utility of these arts and sciences for the salvauon of man and the
good of the Church. He was, first and foremost. a “‘mission-oriented” thinker. and constantly reiterated the meaninglessness
of any knowledge without 2 moral goal and frame of reference. For him. the morivation of science and learning was to be
found in the mission of the Church. He asserted the methodological unitv of science. philosophy. and religion. and was
interested. to a degree unusual for his time. in methodology as such. It is interesting to note. also. that Bacon spoke as often
and as insistently of the “beauty™ of philosophy and science as of their utility (for example. in an appealing and charactenistic
phrase quoted by Frankowska (1971, p. 36). from Bacon's Communia Naturalia. he savs he wishes to compose a treatise on
Perspecuve “quia hec est pulchrior aliis. . . .. because it is “more beautiful”” than other sciences).

Some ume 1n the 1240's Bacon decided to join the Franciscan Order. for reasons he never discusses in his works. Manv
scientifically-oriented modern writers have speculated about this course of acuon. which appears to manv of us. from our
distant (and often irreligious) viewpoint. to have been a fatal mistake on his part. He never seems to have gotten along verv
well with his superiors. and incurred some degree of discipline or confinement on at least two occasions (on the natwre and
severity of these punishments. see Feret 1891). In 1267. he was asked bv Pope Clement IV to send copies of his
philosophical writings to Rome. and in response. produced the Opus Mapus. Opus Minus. and Opus Tertium: (hus three best.
known works). Clement's death in 1268 destroved anv hopes Bacon might have had of achieving recognition and support for
his educational and intellectual reforms. although he apparently made several subsequent atempts to write a Scripram
Principale, or encyclopedic work on human knowledge. that was probablv never completed. Again imprisoned or severelv
restricted by his Order in 1278. he produced lirtle further until his death in 1292 (or. some claim. 1294). Lists of Bacon s
extant writings and fuller treatments of his biography mav be found in Charles ( 1861). Easton (1952). and Little 11892,
1914).




7.3 Survival and Significance of Bacon's Work in Later Times

The thirteenth-century Friar Roger. as has been noted by several writers. has been overshadowed and submerged in the
far greater acclaim accorded by our age to his namesake, Francis Bacon. who is credited with the invention ot modern
scientific method. Roger Bacon secems to have been regarded by many recent writers as a sort of exasperating enigma: he
stubbornly refuses to be stuffed into any of their favorite pigeonholes. Scientific writers are impatient with his ~ experimenral
science” because he did not provide diagrams and specifications of his constructions and laboratory equipment as a present-
dav scientist would be expected 1o do. Students of Scholastic philosophv find him an indifferent philosopher. and his name 1s
omireed entirelv from a number of modern survevs: in others he is passed over with a few ambiguous sentences. Sharp
(1930) provides a clear and not overly favorable examination of Bacon's positions on various tvpical Scholasuc questions. 1n
comparison with 2 number of his other. more conventional. contemporaries. Manv writers seem unable to decide whether
Bacon was a religious mystic on the one hand. or an iconoclastic positivist and empiricist on the other.

Roger Bacon's main difficulty was undoubtedlv his inability to be a “"team plaver": he did nor allv himself with any
school of thought accepted in his time, and in fact launched violent and outspoken artacks upon most of his betrer-known
contemporaries, He frequently referred to them as a “'stupid crowd.”” and casugated them for their “stultitiam infinitum’",
this uncompromising combativeness was probablv the real cause of his condemnation. however it mav have been
rationalized. He was apparently trying to articulate ideas for which his own age had no words. no predilection. and no
understading; our age has clearly swung so far to the opposite, positivistic pole thar we have even less real svmpathv and
comprehension for the svathesis he was trving to form. Bacon went his own wav. building his own amalgam of faith. magic
philology. and natural philosophy based on Greek. Arabic. and Jewish writings and borrowing from a verv small number ot
living colleagues (Robert Grosseteste. Adam de Marisco, Peter de Maricourt). He rejected the Scholasuc Method developed
by Peter Abaclard. in favor of his “scientia experimentalis”. and he minimized the importance of logic and verbal
disputation, so dearly loved by his contemporaries. On the other hand. Bacon's “experimentum ™ included the studv of
reported “experiences” of the Greek and Arab philosophers. comprising fables and superstitions concerning such things as
the virtues of viper's flesh. the influences of the stars. and flying dragons; stranger stll to the modern mind. his
“experimentum” included Divine illumination and mystical insight from God. Thus. Bacon succeeded at the same ume in
alienating ail of his colleagues in his own time. and in confounding all of his would-be admirers in our century as well.

Condemned bv his Order and prevented from wrining or teaching. Roger Bacon was marked out tor vblivion by his
superiors and fellow scholars. His voluminous works were apparentlv ignored, but exploited indirectly and in hidden wavs by
his immediate successors who feared to mentioned him bv name. His name was apparentlv even erased from some copres of
his works. By the end of the fourteenth centurv. however. Bacon began to enjov a gradual revival or emergence of sores. Hiv
work on medicine (Bacon 1928a!) was transparentlv pirated and plagiarized to good effect by some later medical writers
Thus. together with his Epistola de Mirabili Potestate Artis et Naturae (Bacon 1859). and several garbled and spurious
alchemical works (Bacon 1603; Singer 1932) were quite popular, and served to provide the Franciscan Friar with .
formidabie reputation for vast occult powers. John Dee was a devored disciple of Roger Bacon. and did much to bring about
a new Renaissance of his repuration and writings. It has been suggesred thar Francis Bacon was introduced to Roger s works
at Mortlake. Dee's home. through the extensive library of Bacon's writings Dee had lovinglv and assiduouslv collected. Some
have even gone so far as to suggest that Francis was far more indebted to "a certain monk in 2 cell”” than he ever admitted.

From the late 1800's on into the early twentieth century. Bacon had another revival. being hailed as 2 marrvred
forerunner of modern experimental science and technology. Much was made of his predilection for ~“experimentum . and his
emphatic rejection of the ideas and methods of his contemporaries. Newbold's claim to have deciphered the Vovnich
manuscript. and 1o have discovered evidence there of Bacon's invention of the telescope and microscope. came art the crest of
this wave and added briefly to its momentum. Catholic writers hailed the Newbold theorv as a “'vindication of thirteenth-
century science”” (Reville 1921. Walsh 1921). Rudyard Kipling wrote an interesting short storv called “The Eve of Allah
in which Roger Bacon was a central figure (Kipling 1926: I am indebted to Brigadier Tiltman for pointing out this storv to
me). Tvpical of the effusions of some considerably less gifted writers is an article bv Grove Wilson in a popular survev callec
Great Men of Science (1942): overflowing with pathos for the persecutions visited upon Bacon's “'scientific” genius by the
witch-hunung Church. this embarrassingly dreadful dose of purple prose even credits Bacon with the invention of the steam
engine in his "laboratorv.” ’

Predicrably enough. the pendulum swung rapidlv to the other extreme. aided considerably by the debunking of . Newbold s _.
theorv bv Manlv and Friedman. Lynn Thorndike (1916, 1921. 1929. 1923-58) went further than most in attempung to
divest Roger Bacon of any claim to respect as a philosopher or a scienust. In Thorndike's monumencal work. The Hrstory of
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Magre and Experimental Science (1923-58'. he dismisses Bacon as 2 supersutious medieval monk. a believer 1n magic.
completelv devoid of anv trace of the modern scientific outlook. and thus not worthy of the attention of modern thinkers
While he deals almost as harshly with all the medieval writers he discusses in his work. Thorndike's debunking of Bacon
seems to be a shade more savage and thoroughgoing. undoubtedly in an over-reaction to the effusive and misplaced adulaton
of Bacon by some earlier writers.

Steele (1921) provides what seems to me to be 2 very fair esumate of Bacon’s place in history: he is supremelv well
qualified to assess Bacon's works. having edited more of them than most other Bacomian scholars. He offers the following
perspective. based on Bacon's stated plans for his unfinished Scriprum Principale: *In estimating Bacon's position among the
men of his own ume it 15 important to remember. first of all. the complete originality of his scheme. His great work.
unfinished though it most probably was ... was as distinct in kind as in form from the works of his grea
contemporarnies. . . . Bacon's schemauc arrangement was not onlv unparalleled among the writers of his ume: it was
absolutelv new. Nothing like it had been devised since the time of Aristotle. . . . The whole system of human thought was
recast. . . . It mav be thar the framework of his scheme owed something 1o Al Farabi's De Screncirs, or to Avicenna. but in 1t
concepuon and executon its originality is manifest” (pp. I<i1-142).

A very interesting recent study by 2 Polish author, Malgorzata Frankowska (1971), presents a verv favorable. vet fullv
documented and supported assessment of Roger Bacon's contributions to knowledge and his influence on the development of
modern thought. She provides several detailed examples of Bacon's approach to empirical science; his trearment of the cause
of rainbows in the Opus Majus, for example. clearlv supports a conclusion that he fullv shared manv of the svstematic and
analvtic mental habits of the modern scientist (Frankowska 1971, pp. 85-87: cf Bacon 1928b. pp. 587~ 619%). Though the
equipment, the data, and the sources at his command were woefully deficient. he used the reports of others and his own
carefullv-planned observauons in a closelv.reasoned. orderly manner to eliminarte various competing hvpotheses and ro build
up confirmatory evidence for one particular expianation of the observed and reported rainbow phenomena.

It 1s interesting to note that. in spite of his later explicit rejecuon of the Scholasuc Method. Bacon made extensive and
expert use of it in his earlier lecrures (“Quaestiones’) on Aristotle. and he was evidently a skilled master of this highlv-
developed form of analytic disputation (see Steele 1933). At the heart of the Scholastic Method was an arrangement of data
(consisting, typically, of quotations from Biblical and Partristic authorities and from Greek and Arab philosophers) so that all
those sources favoring and those opposing a given point ar issue were matched in an orderly wav. followed by 2 “'solunion” or
“resolution” artempting to reach a conclusion from all the evidence. This method. when skilfully applied to valid data. was
and sull 1s 2 powerful tool of analvsis. and differed essenuially from modern scientific thought only in its raw materials
(quotations from “authorities” rather than empirical measurements) and its purpose (the resolution of religious and verbal.
rather than technical and empirical questions). In his analysis of the rainbow. Bacon put to good use the best features of the
Scholastic Method as applied to the strongest and best data he could obtain.

Roger Bacon's principal contribution to knowledge, according to Frankowska. involved the nature and methodology of
science. Rejecting the presentations of other writers, which she regards as one-sided (even in the case of Easton. whose view
of Bacon she sees as overemphasizing the religious and mystical side of his nature), she assesses Bacon's accomplishments in
the following considered tribute: “Bacon was the first to consider in such a large wav the theoretical problems connected
with science, he was also the first who had the vision of the unitv of science. based on the unity of method and
purpose. . . . Moreover. he was the first to originate theoretical reflections concerning the nature of science and its
aims—reflecuons which were to find mature expression much later. in the time of Francs Bacon and Descartes. .. ."" (p
134). She concludes that “"The thought of Roger Bacon lies at the source of both the empiricism of Francis Bacon and the
mathematical method of Descartes™ (p. 136), and recommends, as have other scholars before her. a systematic historical
study to demonstrate and prove the influence of Roger Bacon's writings on the berter-known later thinkers.

Until his works have been edited. translated. and systematicallv studied as a whole, on their own terms and against the
background of his known sources and contemporary thought, no definitive evaluation of Bacon's contribution to human
knowledge 1s possible. He remains. for most moderns as for his own contemporaries. an enigmatic and recalcitrant figure
who determinedlv refuses to be filed away in any convenient cubby- hole.

7.4 Was Roger Bacon Associated With the Voynich Manuscript?

Coming now to the question of Bacon's possible authorship of. or connection with. the Voynich manuscript. what. if
anvthing. can we conclude? | feel. although I cannot support mv view with any definite evidence. that his authorship 1s
highly unlikelv. not only because of the great disparity of dates berween Bacon's life in the thirteenth century and the .
probable origin of the manuscripe in the fifteenth or sixteenth century. | base my opinion also on the impression | have
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gained from a careful study of what 1s known abour his life and his writings. including an artempt « necessarilv rapid and
inadequare) to sample his own published works in the original Laun. I feel. in sum. that Bacon was not 2 man who would
have produced a work such as the Vovnich manuscript. even during his periods of imprisonment or persecution.

Far from being a rebel or iconoclast in any modesn sense. Bacon was clearly a deeply. even passionately religious man who
accepted the beliefs of his Church. He chose to become a2 member of the Franciscan Order. and chose to remain within it for
the rest of his life. in spite of repeated harassments and disappointments. He claimed repeatedly that the onlv purpose of
human knowledge was to serve God. uphold the Catholic Faith, convert unbelievers. and defear the evil power (and
technology!) of Antichrist. He was also fascinated. as we have seen, bv mathematics. methodology. and inducuve reason.
however inadequate the data and techniques available to him may have been.

Bacon. in short. does not seem to me to be the sort of man to have created a magical manuscript. so provincial in stvle. so
ambiguous and curious as the puzzie before us. Aimost all of his authentic writings that have come down to us are clear.
scholarly treatises in medieval Latin. quite uncompromising in their forthright and rational quality. He was skilled in
drafismanship, and trained assistants in'the computanion-and-drawing up of tables and diagrams. In none of his extant works
is there any indication of a real personal interest in biology or borany. although he praised. in passing. the usefulness of
agriculture and husbandry. His medical work was a faithful and complete compilation of information about medicinal plants
drawn from other authorities. and not original with him. His approach to astronomy. astrology. and alchemy was abstract
and convenuonal. oriented toward methodology and terminology: it provides no frame of reference within which we might
understand the Voynich manuscript’s idiosvncrauc Zodiac diagrams and other drawings decorated with female figures and
svmbolic pipes. “cans.” and tubs. ’ '

It seems 1o me much more likely that the Voynich manuscript is a product of the sixteenth century. probably related to
alchemy, and perhaps. as suggested bv Brumbaugh. ascribed to Bacon because of his repuration for occult learnings. (Anv
otherwise unidentified. mysterious manuscript was apt. in the past. to be attributed to Bacon. especially if it concerned magic
or alchemy and was provided with bizarre diagrams.) Rather than ascribing such a work as this to a fastidious. essenually
conservative, and learned man such as Roger Bacon, I can far more easily imagine a small hereucal societv of Hermeuc
adepts and illuminati. perhaps in Germany or Eastern Europe, concealing their strange and probably dangerous doctrines in a
secret book of the kind we see in the Voynich manuscript. I urge the interested reader to explore some of the works on Roger
Bacon listed in the bibliography at the end of this monograph, and. especially, to read some of Bacon s own works (if onlv
the Opus Mayus. the sole work accessible in English). and thus reach his own conclusions.
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Chapter 8

Collateral Research: Medieval and Renaissance Cosmology and
Iconography

The remaining chaprers in this monograph are intended to provide a verv broad-brush survev ot sume backeround topics
that mav be relevant to the problem of the Vovnich manuscript. As we have seen in Chapter 2. it seems probabie in the eves
of manv students that the manuscript can be dared to late medieval or earlv Renawssance umes. and 1s of European
provenience. It seems. thereforé. that anv serious student-should gain some understanding of the saiences. philosophies.
methods of representation. and other features of those periods that can put into proper context the phenomend in the
manuscripe itself. and perhaps give us some “leads”* toward an interpretation of the drawings and the purpose and moti ation
of the work as a whole. I urge the reader to consider the present sketchy treatment as a mere appetizer. a sampler ot some
very beautiful and curious products of human art and wisdom thar have survived the wconoclasm and nexlect of relizions
reaction on the one hand. and scientific positivism on the other.

8.1 Ars Memorativa: The Art of Memory

Probably the best and most generai treatment of the Art of Memory is that of Yates ( 19661. Much of the presentation
below is taken from that excellent studv. and I recommend the book to any reader who wishes to learn more. In the long ages
before pencil and paper became the trusty and abundant companions of every scholar and bureaucrat. other means had to be
found to organize and remember the details of complex presentations such as legal cases and public speeches. Oracors.
philosophers. lawvers. and statesmen of ancient Greece and Rome prided themselves on their highly developed visual
memories. which were so culuvated and emphasized as ro be virtually eidetic in character. An important Lann source in thes
tradition for the Middle Ages was the Ad Herennum. attributed by medieval writers to Cicero « "Tullius™ . this work
described 2 mnemonic svstem supposediv devised by Simonides of Ceos (556—468 BC1. and revarded as a vital part of the
" Art of Rhetoric.” itself an essenual feature of ancient and medieval educanion.

In the memorv svstem ascribed to Simonides. the orator went to a quiet. well-lighted place such as a laree buildine «
forum. or some other structure provided with a series of distinct niches. columns. stairs, or other orderlv architectural anc
scenic elements. He walked about there. svstemaucally rehearsing the ideas of his presentation. and tocussine his atenton
upon the successive scenic unics so as to associate with each a kev word or sentence of his speech. in conjuncuon with some
weird. striking. and colorful visual image that would serve to remind him of the ideas later in their proper sequence The
"' memory images’ ' were to be chosen from such sources as Greek and Roman mvthology and legend.

This svstem of “place-memory™ gave us our modern word “'topic.” from the “topoi’ or ~places” consututing its main
feature. (The medieval Stations of the Cross which have survived into current Catholic usage today provide an example of 4
“place-memorv’ system associated with vivid visual imagerv). Greek and Roman orators boasted of the capacizy ot their
“artificial memories”. and competed to see who could remember the longest series of words or ideas— well into the
hundreds and thousands—bv means of such mnemonic methods. In addition to the Ad Herennium. another work. also by
Cicero. De Orarore. described a similar memorv svstem. A work by Quintilian. daung from the first century AD. providec
clear direcrions for choosing Memory “places” and constructing images to be stored in them and associated with the idess
one wished to memorize.

With the advent of Christianity. the Memory Art became a major resource for preachers and religious educators in their
spreading of the Chrisuan Faith. Of the rwo great mendicant Orders of the Middle Ages—the Domuinicans and
Franciscans—each had 1ts own favored Memorv Art for preachers. The Dominicans emploved the classical art as described
above. with colorful images drawn from pagan mvthologv and other barbaric foreign sources (in 3 manner which often
seems to us starthinglv and amusingly inappropriate) as mnemonic tags for Christian teachings.

The Franciscans followed a different tradition insututed by Ramon Lull (A.D. 1235-1315). a flambovant and innovauve
personality whose life and works are well worth studving for their own intrinsic interest (see Peers 1929, Yates 1954, 1900,
and 1966 pp. 173-198: Rossi 1961). Instead of using images. Lull's “"art” emploved a set of revolving circles ur other
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simple geometric figures marked with letters of the 2lphabet. which were manipulated in o combinatorial fashion. The rings
or other elements were rotated against each other to produce all possible combinations of the letters. which could be made to
stand for ideas such as “"God™. “Evil”, "Man". “the Soul"; for lists of sins and wirtues; or for any set of concepts ur
elements one wished to remember and meditate upon in sequence. Lull. a‘nauve of Majorca, was probably influenced by the
mystical Jewish tradition of the Cabala (see 8.7 below) and also bv the Mohammedan mvstical philosophy of Sufism. It 15
interesting to note that Lull's combinatorial method of systematically listing and considering all possible combinations of 4
few basic elements is a very powerful and valuable mental tool. Shorn of its medieval and religious purposes it survives into
modern logic and science. and is useful to computer programmers. for example. 1n analvzing events in data or elements of 4
problem (| made use of it for the scheme of crvptanalveic hvpotheses in Section i.+4.2). It also undoubredly inspired 4 number
of crvptographic devices involving rotating discs.

The great Divina Commedia of Dante, and the iconography of medieval cathedrals with their “sermons in stone’” are two
striking embodiments of the encyclopedic Memorv Art. sull valued bv and familiar to educated people todav In the
Renasissance there was 2 grear efflorescence of richly-elaborated mnemonic svstems. Giulio Camillo (A.D. 1480/=154+"
built 2 wooden memorv “theatre " embellished with colorful images and provided with drawers in which scripts of speeches
and other papers could be filed. using a “"place” system of memorv; the images represented such things as the planets. the
Cabalistic “Sephiroth.” names of angels. and other magical and mvthological elements. Giordano Bruno 1A.D
1548-16001 hac' entered the Dominican Order and studied their Memory Art: leaving the Order later and embarking upon
a career as a Hermetic Magus (which led ulumately to his death at the stakei. he continued to be deeplv interested 1n
mnemonics and taught his own elaborate mnemonic svstem to wealthv patrons as a wav of earning a living. His svstem. av
reconstructed bv Yates (1966. pp. 199-230) from Bruno's work De U'mbris idearum (Bruno 1582). involved 4 want
memary wheel which had thirty main segments. each subdivided into five smaller ones. the whole arranged on the plan ot
Lull’s figures so that rings within it rotated independently.

The main segments of Bruno's wheel were labelled with rwenty-three Roman. four Greek. and three Hebrew lerters for 4
total of thirty. Each of these could be combined with, or subdivided among. segments for the five vowels to produce
combinations Aa. Ae, Ai, Ao. Au. Ba. Be. etc. Images shown within the segments and associated with them on various rings
of the wheel represented elements such as the thirty-six decans (see 8.3 below). the seven planets. rwenty-eight mansions of
the moon. plants. birds. animals, stones. merals. etc.. in a vast and all-embracing svnthesis. This conception was not intended
to be merely a memory device: 1t was basically a svstem to permut the operator to attain encvclopedic philosophical
knowledge coupled with the magical powers of 2 Hermetic Demiurge. Bruno founded 2 mvsucal sect in Germanv called the
“Giordanisti™'; their beliefs were probably akin to those of the later Rosicrucians and Freemasons. John Dee was an admirer
of Bruno's philosophy. which was in many wavs similar to his own. The mnemonuc art had a last magnificent echo 1n the
work of Leibniz. in his design of a set of “notae™ for use in a “universal calculus.”” The medieval and Renaissance Memory
Arts undoubtedly formed the conceptual foundation and precedent for the svnthetic and aruficial languages which became
fashionable in Renaissance and later times (see 9.3 ).

An interesting detail concerning a lost Art of Memory attributed to Roger Bacon 1s menuoned bv Yates ( 1966. p. 201
fn). and by Hajdu (1936, Pp- 69-70). Yates savs. “There is 2 rumour that Roger Bacon wrote an ars memorariva treanse.
but this has not so far been traced.” Hajdu refers to a work by C. O. Reventlow (1843. p. 41). which. again. quotes a still
older work by Von Aretin (1806). which latter 1 have. unforrunately. been unable to rack down. Reventlow s comments
may be summarized as follows: Bacon had written a Treczatus de Arze Memorativa, to be found in 2 manuscript at Oxford.
this manuscript. never printed. has not so far been discovered. While Bacon was not known as 2 teacher of maemonics, he
sn rglpm'tcd bv Aretin to have emploved a method based on that of “the classical authors™ (presumably Cicero and

uintilian).

Westacort (1953. p. 92) provides another very tantalizing reference to this lost mnemonic art of Roger Bacon. and
“magical” method emploved by him to teach the elements of Greek and Hebrew grammar. Bacon claimed on several
occasions that he could teach the essentials of Greek and Hebrew to the firsc comer within three days. sufficient to permit the
student to read and understand foreign words in scriptural texts. Characteristically, Bacon backed up his claim with the
forthright and combative statement. ~Dabo caput meum si deficiam™ ("1 will forfeit mv head if I fail”"). | have. alas. been
unable so far to discover the source 1o which Westacor refers: a work. supposedly in preparauon in 1953 by Bervl Smalles
and Evelvn Jaffe. to be published in the Medieval and Renaissance Studies of the Warburg Institute. which would explain
the magical art of language teaching emploved by the Admirable Doctor.

Encvclopedic mnemonic svstems such as those described above constitured. in effect. a sort of universal code or svathetic
language. associated with single letters and clusters of letters from a mixture of alphabets. and used more or less arbitrarily to
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represent a variety of subject categories. This is the primarv source of their relevance to our present task. the studv of the
Vovnich manuscript. Some such svstem might well underlie the code-like structure of words demonstrated bv Tiltman in the
Vovnich text. Manv of the circular diagrams in the manuscript. with their rows of cells in concentric circles containing
pictures or labels or bits of text. are also reminiscent of the diagrams of Lull. Camillo. Bruno. and others.

8.2 The Hermetic Tradition

A set of philosophical and mvstical doctrines of great conceptual richness and beautv. the Hermeuc writings were of
primary importance during the late Middle Ages and the Renaissance. The best single general treatrment of the topic 1s.
again. bv Frances Yates (1964). Another good clear overview. from a less sympathetic but still fair point of view . 1s that ot
Shumnaker (1972). The Hermeuc writings. composed by various anonvmous Hellenistic authors around A.D. 100-300.
represented an eclecuc amalgam of Platonism. Stoicism. Jewish and Persian philosophv. and a certain admixture of ancient
Egyptian religious elements. The doctrines became known to the Middle Ages when a2 monk named Leonardo da Pistoria
brought to Florence a2 Greek manuscript of what came to be called the Corpus Hermeticum. It was translated at the urgent
command of Cosimo de’ Medici during the vears 1462-63 by Marsilio Ficino (who was himself to become a figure of
considerable prominence through his magico-medical svstem of astrological images and doctrines). The newlv.translated
Corpus Hermeticum. published in 147 1. was expiosive in its popularity and influence. and founded an intellectual movement
which was to be of central importance in European thought.

The Hermerica (as the enure collection of Hermetic writings is called) were attributed to “"Hermes Trismegistus. ™ 4
legendary ancient Egyprian seer or god (identical with the Egyptian god of wisdom. Thoth). regarded as a recipient and
channel of Divine illumination. and 2 contemporary or predecessor of Moses. Festugiere (1944-54) provides what 1s
considered the most scholarly edition and commentary on the Hermerica: Scott (1924-36) gives an English translanon.
although Yates apparently does not consider it accurate (1964. p. 22 fn). The Hermetic Tradition provided a2 mocivation and
frame of reference for astrologv. magic. alchemy. and all the occult sciences which held 2 predominant influence 1n Western
thought for manv centuries: this philosophy. as it was interpreted bv Renaissance thinkers. probably set the stage for modern
science and technology as well. The Hermetic doctrines frequently emphasized the aimost limitless power of the human
mind. as partaking of the Divine Mind or Nous. It seems probable that the present all-encompassing hvbris of modern
science may be traced in part to an origin in the Promethean doctrines of Hermeticism. regarding man as a potent creanve
Demiurge. capable of standing beside God as co-regent of the natural universe. John Dee. Cornelius Agrippa. Giordano
Bruno. Marsilio Ficino. Giovanai Pico Della Mirandola. Giovanni Barista Porta, Trithemius—these and many other
figures of late Medieval and Renaissance philosophv drew their inspiration from the springs of the Hermeuc revelations.

What was the narure of these philosophical and mystical doctrines. that gave them their power over the mind of man
during some of the most creative centuries of Western history? Modern scientifically-oriented writers like Shumaker 11972
find it hard to understand their appeal. It is amusing to note that Shumaker. in his Preface. frankiv speaks of his shock and
bewilderment at the enthusiasm of his young students. who rush up to the podium to question him eageriv after a lecture on
Hermeuncism. In a highlv interesung personal confession. he discusses his own adverse reaction to the Hermetic doctrines. his
difficulty in comprehending the “irrational™ point of view on reality embodied in them. and his inability to reconcile them
with the positivistic attitudes of modern science with which he is o much more comfortable.

So that the reader unfamiliar with them may gain an idea of the impact and beauty of these writings. I will quote %o
paragraphs of an excerpt translated by Yates (1964. pp. 23-24). drawn from an account of the creation of the universe and
of man in the Prmander (one of the books of the Corpus Hermeticum).

| The will of God first brought forth a second creauve power. or Nous-Demiurge. who in turn fashioned the Seven Governors 1 planets) 1o
envelop the sensible world with their spheres.| “Now the Nous. Father of all beings. being life and light. brought torth 2 Man similar
himself. whom he loved as his own child. For the Man was beaunful. reproducing the image of his Father: for 1t was indeed with his own
Form that God fell in love and gave over to him all his works. Now. when he saw the creanon which the Demiurge had tashioned in the
fire. the Man wished also to produce 2 work. and permission to do this was given him by the Father. Having thus entered into the demiuren
sphere. in which he had full power. the Man saw the wacks of his brother, and the Governors fell in love with him. and each wave to him
4 part in their own rule. Then. having learned their essence and having received parucipauion in their nature. he wished w break throuch
the penipher of the circles and to know the power of Him who reigns above the fire.

“Then Man. who had full power over the world of mortal beings and of amimals. leant across the armurure uf the spheres. having broken
through their envelopes. and showed to the Nature below the beautiful form of God. When she saw that he had in him the inexhausuble
beautv and all the energy of the Governors. joined to the torm of God. Nature smiled with love. tor she had seen the teatures of that




marveloushv beaunful torm of Man. retflected un the water and his shadow on the carth. Aad he. having seen this torm hike o himsels
in Nature. reflected in the warer. he loved her and wished 1o dwell with her The moment he wished this he sccomplished 1t and came
to inhabit the wrrauonal torm. Then Nature having received her loved one. embraced him. and they were ;mm:d tur they burned with
love.”

8.3 Astrology and Astronomy

Such a vast and complex area of symbolism is covered by the medieval and Renaissance disciplines ot astrology and
astronomyv that onlv the briefest possible summary can be presented in these paragraphs. I will concentrate here unlv on a tew
salient marters of possible relevance to the Vovnich manuscript and in partcular upon certain sets or series of names and
svmbols that might conceivabiv underlie some of the sequences of text strings in cells of the astrological and cosmological
diagrams. Good general discussions of the subject mav be found in Shumaker (1972). Wedel (1920). Graubard (19531,
Boll and Bezold (1931), Allen (1941), and Duhem (1913-1959). A deuiled catalogue (with numerous illustrations) ot
Latin astrological manuscripts of the Middle Ages may be found,in Saxl (1915 and 1927).

The rwelve months of the vear. the "houses’ of the zodiac signs. the association of these with Cabalistic names for the
celestial spheres and the "'Sephiroth.” names of angels and demons. etc.. all form sequences of rwelve important elements
Another set of astrological svmbols is that of the fifteen major fixed stars that enter into the zodiac constellations or are in the
path of the sun ac-oss the skv (see figure 29). The star names are of obviously Arabic origin (transmitted to the Middle Ages
by the Arab com:nentators on Greek works such as the A/mages: of Prolemy ). A twenty-eight element sequence which may
be of relevance to the Vovnich manuscript is that of the “stauons” or “mansions’ of the moon. Figure 30 shows some names
of these stations taken from two major sources.

An important series of thirtv-six svmbols is that of the “decans.” ““prosopoi.” or “'faces’* of the zodiac signs. These decans.
of which each sign has three. had their origin in ancient Egypuan sidereal gods of time. associated with the dailv and nightls
route of the sun among certain constellations and stars. These beings were regarded as powerful demigods or demons who
ruled over the celesual spheres: thev were often called the “horoscopes.” Each exercised powers over a part of the human
body in Egyptian medicine. and each was associated with one of the “nomes™ or geopolitical divisions of ancient Egvpt.
Gundel (1936] and Seznec {1953) provide a detailed summary of the history of the names. images. and attributes of these
thirty-six celesual beings. from Egyptian umes through classical antiquity into the Middle Ages via such works as Picarrix.
and ulumarely into the Renaissance and into modern astrology. Each decan. following Egyptian practice. was assoqated with
a vivid graphic image: these colorful svmbols were often depicted in Renaissance mosaics and frescoes. and served frequenth
as memorv images in the richlv embellished “aruficial memories” of Renaissance magi such as Giordano Bruno. Figure 31
shows some stages of the development of decan names from Egvptian through Coptic and later umes. Father Petersen
collected and srudied the Coptic decan names with a view to their possible relevance to the zodiac diagrams in the Vovnich
manuscript. Unfortunately. there seem to be no cases of thirty-six elements in these diagrams. or even in the cosmological
and astronomical diagrams (see figures 11 and 12). and the decan images bear little relation. either in their onginal
Egyptian or later Renaissance forms. to the nude female figures in the manuscripe.

8.4 Magical Systems

I have not found anv single work that covers all of the systems in a scholarly manner. though separate treatments exist for
a number of the major traditions. Shumaker (1972) provides 2 good survey of Renaissance systems under the chaprer
heading “"White Magic.” Thorndike (1923-58) presents exwemely detailed (if also rather brusque and unsympathetic!
individual summaries of the magical philosophies of manv ancient and medieval writers. Walker (1958) provides good
coverage of some late medieval and Renaissance systems. Yates (1964) deals thoroughlv with Giordano Bruno and some
other philosophers of magic. Riwer and Plessner (1962) cover the Picarrix magical writings with great completeness.
Seligmann (1948) and De Givry (1971) make available numerous illustrations of magic alphabers. diagrams. seals.
talismans. etc. Mathers (1974) covers the Solomonian and Mathers (1975) the Abramelinian schools or traditions of ritual
magic. It 1s amusing to note that many of these works have recently been reissued in paperback to sausfv the current
enthusiastic surge of public interest in the occuit. The following paragraphs will include only a few major or salient magical
svstems, with an indication of their character and possible relevance to the Vovnich manuscripe.



8.4.]1 Picatrix.

A comprehensive compendium of astral and sympathetic magic. Picatrzx was influential from the tifteenth century on in
European thought. Probably of Hellenistic and Arabic origin. it was translated from Arabic into Spanish at the order ot
Alfonso the Wise. in 1256. but did not become available in a Latin version until the fifteenth centurv. It is a rich. eclectic
conglomeration of images. seals. characters. and incantations based on astral and planctarv demons and their powers. The
name Pjcatrix. according to Ritter and Plessner (1962). is a medieval garbling of an Arabic name Buigraus. which mav in
turn be derived from the Greek “Hippocrates.” The work includes hymns. pravers. and incantations to the planets and other
celestial bodies: charms for all manner of purposes (to chase awav mice and flies. prevent a sweetheart from getung precndnt.
find lost objects. discover hidden treasure. cause people to quarrel or to make up. etc.). Manv of the names. charms. anu
“'characters” are referred to as Indian’ or “Egyptian’’; in fact. hieratic or hieroglyphic svmbols that seem clearlv Exvpuan
are recognizable in some cases. as are Egyptian elements in spells shown in Roman letters ( see figure 41).

I have been unable to find. in a careful study of Rirter and Plessner’s translation. anvthing that s directly simular to anv
diagram or symbol in the Vovnich manuscript. with one interesting exception. The “astral” or “planetary” talismans in the
form of geometric figures made up of line segments interspersed with circles or dots representing constellauons are stroneh
reminiscent of the odd geometrical figures adorned with faces on folio 67v2. As we will see below. similar figures were
common in alchemical works as well (and mav have had a common origin in astral magic'.

8.4.2 Solomonian Magical Tradition.

The Jewish historian Josephus. in the first century AD. mentioned 2 book of incantations for summoning spirits. ascribec
to King Solomon. A book called the ""Testament of Solomon™ refers to a magic ring given to Solomon by angels. which
conferred upon him power over various demons (whose names and functions are listed). Medigval writers speak of magical
books of Solomon. and a Clevicula Salomonis and Sigillum Salomonis (Key and Seal of Solomon) are mentioned in 2
pamphlet written in 1456. The version translated by Mathers (1974) is said to dare from the fifteenth century. The
Solomonian magical tradition was the best known of all medieval magical systems. S. L. MacGregor Mathers. the translater
of this and the Abramelinian writings as well (1975) was an interesting figure in his own right: a pracucing ceremontal
magician and head of the Rosicrucian Order of the Golden Dawn at the end of the nineteenth century. The Solomonian
svstem depended heavilv on Jewish Cabalisuc sources: it features Hebrew characters and other svmbols that look much like
some of those in Picatrix, and arranged in similar circular ““seals”™ or magical diagrams. Like most high rirual or “whire
magic. it involved purifications. a devout religious frame of reference seeking power and guidance from God and from vood
angels. and elaborate ceremonials with incense. robes. a special room or “oratory™” and special furnishings. ew. There seems
ta be little in this apparatus that even suggests any diagram or symbol in the Vovnich manuscript.

8.4.3 Abramelinian Magical System.

The magical books of Abramelin were translated bv Mathers (1975) from a French manuscript in the Bibhiotheque de
I"Arsenal dating from the seventeenth or eighteenth century. This. in rurn. claims to have been translated from an original
Hebrew manuscript dated 1458. One Abraham the Jew. born 1362. is supposed to have obtained the magic lore from an
Egypuan magician named Abra.melin: the magical svstem presented is said to be based on. but not idenucal with. the
Cabala. Abraham wrote the description of this philosophy for his vounger son. having presented his elder son with
compendium of the loftier and more highlv-regarded Cabalistic tradition. The Abramelinian svstem is similar n 113
ceremonials. purifications. incenses. draperies. etc.. as well as in its general character. to the svstem of Solomon discussed
briefly above. The seals and charms. however. are considerably more verbal and abstract. and more explicitlv “Cabalisuc 1n
appearance; instead of circles and pentacies. thev consist entirely in ““magic squares” contatning Roman letters represenuny
Hebrew.sounding words. Long lists of demons and their functions are provided. along with detailed instructions tor using
and working with these demonic powers.

The pragmatism of some of the advice is remarkable. even startling to the unsuspecting modern reader coming upon these
writings for the first ume. I cannot resist quoting some examples: "It is not necessary t observe anv ceremonies in order to
send awav the Spirits. because they themselves are only too glad to be far awav from vou.”" (Mathers 1975. p. 971
“Communicate unto them |the evil spirits| also the Form in the which vou wish them to appear. . . .You ought the evening
before to have demanded this from vour Guardian Angel. who knoweth berter than vou vour nature and constitution. and
who understandeth the forms which can terrifv you. and those of which vou can support the sight.” (p. 901 "' Let me here



once again insist on the absolute necessity in occult working of being courteous. even o rhe Exil Sprrsts. tor rhrIOpeerr who
is insolent and overbearing will speedily lav himself open to obsession by a Spirit of like nature. the which will bring about
his ulumate downfall.” (p. 102)

Four familiar spirits were assigned o each operator in constantly rotating six-hour shifts: he could lend them to uthers.
and is advised to keep them busy and out of mischief. He can. however. also give them "ume off * when he has nothing tor
them to do. “The familiar spirits are verv prompt. and they are able to execute in most minute detail all marters of 4
mechanical nature. with the which therefore it is well to occupy them: as historical painting: in making statues: clocks.
weapons: ... (p. 362). There is an irresiscible realism and psvchological sophistication about all of this. which Jimost
forces upon the reader the belief that the magical “operator’” was interacting with an actual force of some kind. at least
within his own mind. In fact. the accepted modern theorv of magic. on which present.dav magicians base thewr thrivine
operations. locates the powers being tapped by the magician in the depths of his own subconscious.

In spite of the great intrinsic interesc possessed by this magical tradition. it roo seems. unfortunately. t be minimall:
related to the drawings and general characrer of the Vovmich manuscript.

8.4.4 Jobn Dee’s System of Spiritual Magic.

John Dee. wi h his “scrver” Edmund Kellev, developed an elaborate magical apparatus involving convocation ot. and
commumication with. angels or good spirits. Since. as we have seen. some students feel that Dee mav have had some
connection with the origin of the manuscript. his magical philosophy should be of parucular relevance to vur task Dec
regarded his magic as a devout religious undertaking that would bring him into closer contact with God: Kellev was 3 much
more equivocal personality, mentally unstable. of a violent and avaricious temperament. and avidly readv to empiov anv
means to get wealth and power. His main interest seems (o have been in alchemy. and in a life-long endeavor to penetrate to
the secret of making gold. To what extent Kellev victimized and deceived Dee cannot be guessed. bur it mav have been
considerable. since all of the “angelic" messages were received byv. and transmiteed by Kellev. Dee himself had. as he
confessed. no ability whatever to see the visions in his crvstal or hear the angel voices. and was apparently entirelv dependent
on Kellev. On the other hand. some writers have suggested that Dee was subtlv exploiting Kellev for his own purposes. and
tolerated his treachery and his ill-natured outbursts for this reason. It is hard to imagine. in anv case. how either of the two
men could have invented so elaborate and remarkable a svstem without the knowing cooperation of the other.

Dee's angel names are reminiscent of Cabala. and have a strong Hebrew flavor: his magical svstem as a whole. however. is
said by Deacon (1968) to be quite distinct from any other well-known Cabalistic or Hermetic tradition. It included 4
synthenc language of great complexity. in which large volumes of text were communicated to Dee and Kellev by various
angels. and which emploved an invented alphabet; this language and alphabet mav be of relevance to research on the
Vovnich manuscript. They will be described. along sath the practices and circumstances accompanving their revelanion to
Dee and Kellev. in Section 9.4 below. Dee's connection with the Rosicrucian movement. his philosophv in general. and the
nature of the ~"hieroglvphic’” manuscript in his possession will be discussed in Secuon 8.9. For more informauon regarding
JDH‘: angelic magic. see Casaubon (1659). Deacon (1968). Dee (1963. 1968). Fell-Smith (1904). French (19721, and

osten (1965).

8.5 The Galenic Medical Tradition

Galen. according to Thorndike (1923-581. wrote a voluminous medical encvclopedia (twentv books of about 1000 pages
each) about A.D. 129. These works are not well known to modern readers. and are described by Thorndike as “relauvels
inaccessible ”. The humoral svstem of medicine. ascribed originally to Hippocrates. was elaborated by Galen and by medieval
Arabic commentators such as Haly ben Rodwan, Rhazes. Haly Abbas. and Avicenna. The tradinon was predominant in
Europe over a long period of time. and survived in some form up until quite recently: it continues to thrive, in more or less
concealed forms. in much modern “folk”” medicine. Good general treatments of early medical history may be found in Singer
and Underwood (1962). Singer (1928, 1959). and Taylor (1922).

In the Galenic system. food was processed by the human body through four stages or “disgesuons™. each of which
produced a nourishing product to be passed on to the next stage. and a waste product to be excreted. The “humors — blood.
vellow (or ruddy) bile. black bile. and phlegm—were the excreta of certain stages of digesuon. The words ~“melancholsc.
“choleric.” “phlegmaric.”” and “sanguine’’ which still survive in our language to describe temperament or personality. are
survivals of the names of the four humors. Each of the humors had certain “"natural qualities”. which gave it its influence on

58




the human bodv. temperament. and mind. These were combinatons of cold. warm. wet. and drv. Depending upon the
balance among the four humors in the constutution of a particular individual, he was said to have a parucular “complexion™

Disease arose. according to the Galenic theory. from a serious imbalance among the humors and their natural qualities

Similarly. changes in this balance accounted for the different consututions of vouth. maturity. and old age. The balance
differed also with the seasons. and in the constitutions of the sexes: different foods. herbs. and other substances had
important effects on the balance of the humors and their qualities. and were considered to have charactensuc qualities of
their own. The celestial bodies each had a crucial influence on the organs of the human body. the digestions. and all the
ocher elements of the theory. The “microcosm™ or “small world* of the human body was held to reflect in miniature all the
relations and influences at work within the “macrocosm’” or universe as a whole.

The medical treatments emploved bv the Galenic phvsician took careful cognizance of the posiuons of the heaveni
bodies. and certain “criucal davs” were singled out. on which certain wreatments could not safelv be applied. Catharuc
(purgauve) expedients acung upon particular humors were an important part of therapy. For example. the herbs sage and
betony were supposed to draw and purge phlegm and water; rhubarb acted on choler (yellow bile): and senna purged
melancholy (black bile). Blood was purged bv the obvious method of opening 2 vein and bleeding the pauent
(" phlebotomy™*). Thus. the Galenic physician was 2 skilled practitioner of “"cathartic and phlebotomy™

Heat and moisture were highly important in the Galenic therapies. Heat was the principle of life: grearest at birch and
earlv vouth. it was thought to become gradually exhausted and cooled with advancing age. Old age involved an exvess ot
coldnes: and drvness. so that warm baths and applications of warm oils and unguents were recommended for the elderl:
Another sovereign remedy for the bad effects of old age was the contact or embrace of 2 young person or animal. enabling
the aged person to regain some of his lost heat and moisture by contagion from the superabundance in the vounger creature
The roval road to health could lead. thus, to a warm puppy. or berrer sull. a vouthful maiden. Astrological and astronomical
lore were obviously also of great importance in Galenic therapy: the physician almost had to be 2 pracucing astrologer as
well. The “medical month™ consisted of rwenty-eight days (a number which recurs in the diagrams of the Vovnich
manuscript). and the influence of the moon was of considerable importance through s effect on moisture and the tides.

Roger Bacon. in his medicinal work (Bacon 1928a), provides an extwremely complete. clear. and detailed explanation of
astrology as it related to medicine (and Withington. in his preface to the work. gives an excellent general summary of
Galenic doctrines and Bacon's contributions and sources as well). Figure 34 shows some salient features of Galenic mediaine.
in “fours”; some of the terms mav well underlie the labels and text strings in certain cosmological and ascronomical drawines
in the manuscript. and possibly in the zodiac diagrams also. Thev may be involved in the “human figure” drawings as well:
the omnipresent puffs of vapor or foam could well represent the humor or qualities. the digestions. etc. Terms reterring to
degrees of coldness. warmth. wetness. and drvness may even be concealed in the text of herbal folios. as thev are frequentls
menuoned in ancient and medieval herbals as properties of medicinal plants.

8.6 Ars Notoria: Demonic and Angelic Magic

I have found relauvely lirtle material directly concerning this topic. although it is mentioned in passing 1n many of the
works cited in Section 8.1 above. Yates (1966) describes it as a2 magical art of memorv. using “'shorthand notae  or svmbols.
and regarded as a very black kind of magic. Walker (1958) discusses certain svstems of “'spiritual magic™ in considerable
detail. Thorndike (1923-58) characterizes Ars Notoria as an art designed to gain knowledge of and to communicate with
God by the invocation of angels, using mystical characters and prayers: he also dismisses all the material as “meaningless
jumbles of diagrams and magic words'* without telling us much more about it. The essence of the Ars Notoria seems to have
been the use of angels’ and demons’ names. and an artempt to exploit these intermediaries as channels of illuminaton and
power from God. Trithemius (Stegenographia. 1606). Picarrix. the Solomonian and Abramelinian magical svstems. and
John Dee’s magical practices all made heavy use of invocations directed to demons and spirits. Figure 33 shows some lists of
names from various systems. and figure 32 provides some examples of the seals. talismans. and diagrams emploved to invoke
and control these beings. The spirits were intricatelv connected with the four directions. the elements. the celestial spheres
and other cosmological enuties. and so may have been named on some of the Vovnich manuscript folios.

8.7 Cabala

The mysucal Jewish philosophy known as Cabala (or Kabbalah) developed in Spain during the Middle Ages. A thirteenth-
century book called the Zoher. originating in Spain. was an important source of Cabalistic lore for later writers. The Cabala
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depended heavilv on manipulation of the letters of the Hebrew alphaber and lists of sacred words. and was in general highl
“verbal” and abstract in character. in contrast to the iconic. visual quality of many other magical svstems. The names of God
and of angels and the Hebrew lerters were emploved in wavs stronglv suggesung to us. today. crvprologic technmiques 1and. in
fact. the manipulations of the Cabala mav have inspired at least some early crvprographic devices). "Magic squares™ were 4
prominent feature of the svstem. Ten basic elements called the “"Sephiroth” were essenual to the doctrine. these were
supposed to represent the powers or attributes of God. and were associated with other entities (ten spheres of the universe.
etc..) in a wpical medieval wble of correspondences (see figure 35). The Hebrew lerters were all associated with unique
numerical values and a Cabalistic method called “gematria™™ permitted alternauve words having the same numerical values
be subsututed for sets of names such as the “"Sephiroth™. .Another Cabalistc art called “temurah’ involved anagramming
sacred words.

Most of the major magical svstems of later times made ar least sume use of Cabala. Hebrew lore and the Hebrew lunguace
and alphabet were regarded. because of their Biblical association. as especially holy. ancient. and magically putent While
the imagerv and “feel” of the Vovnich manuscript does not seem very closely akin to the drv. abstract. and ascetc
armosphere of Cabala. the importance of the doctrine and of the Hebrew words originating in it to medieval magic in general
make it worthwhile for a student of the manuscripr 1o be at least superficially familiar with it. We have seen above (5.1 thar
Newbold artempted to use a Cabalisuc principle involving all combinations of the lerers of the Hebrew alphabet taken two at
4 ume as a part of his decipherment method. This. in itself. seems to have been an ingenious and rather reasonable
hvpothesis. however mistaken i1t has turned vut to have been. General coverage of Cabala mav be found in Blau ¢ 1944 .
Mathers 11951). and Waite 11929).

8.8 Alchemy

The topic of alchemy has been deait with bv many writers in manv different wavs. Shumaker (1972) and Graubard
11953) present good general treatments. and Thorndike (1923-58) discusses aichemv in passing as he describes the wriungs
of various ancient and medieval pracutoners. Singer (1928-31) provides a comprehensive catalogue of alchemical
manuscripts. and an equallv comprehensive listing of alchemical terms and symbols may be found 1n Gessman (1922,
Ashmole (16521 presents a2 large and valuable collecuon of old manuscripts. permitting the reader to gain an excellent
teeling for the nature and stvle of their texts and illustrauons.

The onigin of alchemv apparentiv cannot be traced back to anv one source with anv certainty. It was artributed to the
Egvpuans. Babvlonians. jews. and perhaps even to the Hindus and Chinese. Medieval wricers ascribed its origin o Hermes
Trismemstus. and much of the alchemical lore that came down to the Middle Ages probably had its source among the
Alexandrian Greeks in the earlv Christian era. It was transmitted to Europe from the Arab world through a translauon in
1144 of a work enutled “"Book of the Composition of Alchemy.” Interest in alchemv was long-lived. contnuing into the
seventeenth century when it began to decline: the eighteenth century 1s regarded as the end of its real influence. Elas
Ashmole (A.D. 1617-1693. founder in 1683 of the Ashmolean Museum in Oxford. the first public museum in the
Briush Isles). was perhaps the last prominent enthusiast for alchemy.

The doctrines of alchemy covered a very broad range of technical pracuces and natural phenomena: it 1s difficult indeed
disentangle 1ts inumate intermingling of Galenic medicine. philosophical and religious mysticism (Chrisuan and pagan).
mvthology. astrology. botany. zoology. mineralogy and primitive chemustry. It was an all-embracing magical or religious
philosophy as well as 2 more or less operational set of techniques. There were two main forms of alchemy: pracucal alchemy
was the actual awempt to create new compounds or substances by chemical operations. and prominentiv. of course. the
artempt to produce or muluply gold. It arose. in all probability. from early metal-working and smelung lore passed down
through the ages from earlv man in the Near East. Theoretical alchemy. on the other hand. was a philosophical doctrine
about the nature of the universe and of matter: an eclectic amalgam of Gnosticism. Neo-Platorusm. Chrisuan mysucal
doctrines, and pagan mvthology. There was no hard-and-fast line drawn berween these two branches of the art: tvpicallv.
each pracuuioner of alchemy struck his own preferred balance berween the smoke. smells. and gadgetrv of the laboratory and
the quiet of the study or the oratory of the magus.

It was customary for an adept in alchemy. especially one who claimed to have artained some practical success. to adopt 4
‘son”” or hewr to whom he would pass on his wisdom at his death. Elias Ashmole was ““adopted™ in this wav by an older
alchemist named William Backhouse: Ashmole himself apparentlv never artempted the laboratory operauons of pracucal
alchemv but contented himself with reading and collecting manuscripts and studving the svmbols and conceprs of theoreucal
alchemv  Almost all alchemical writings were routinelv couched in a highlv mysterious. deliberatelv misleading and
metaphorical language: codes and ciphers were commonly emploved in the manuscripts. and extreme secrecy was the rule

60




In essence. (as far as modern writers Have been able to guess from the convoluted secrer writngs that have come down to
us! alchemy was based on a theorv involving a fundamental consutuent of all nature called the “first matter”™ or “hvle
Individual objects gained their characteristic identities that made them what thev were instead of something else. through
the addition of “qualities " such as the cold. moisture. dryness and heat of Galenic medicine. In order to transmute an object
into another object. one must remove the “qualities™ of one nature. get back to the neutral “first marter . then add or “cast
on"' the “qualiries” of the desired nature (usually those of gold). This process involved elaborate sequences of manipulations
in the alchemist's “laboratorv™ that might occupy months or vears. emplov the services of manv helpers. and consume
incredible amounts of money and effort. Practical alchemy was a feasible hobbv for only the richest of men.

The laboratory operations included a long list of activities which are variously 1and. needless to sav. mysteriously « detined
in the manv alchemical treatises, Thev are described by terms such as calcinaton, solution. putrefacuon. congelaton.
termentation, exaltation. and projecuon. The products of these processes and their appearance and behavior in the labaratory
“glassware”" or vessels were described in wildly metaphorical ways (a black residue was “'the raven™ or *the crow s head ' 4
corrosive acid was “the green lion”: other substances were called “‘the snowv swan™. the toad thar eats hus fill". “the
dragon™. etc.). Substances were referred to as “medicine.” “'menstrual fluid.” “blood." etc.. or labelled with the names ot
parts of the human bodv. Metaphors were taken from human social life ("'marriage’ or ~'wedding.” " "copulauion.” "death’
and “burial™*). and religion (“'the passion of Christ.” “resurrection.” “purification.” “redempuon™). In fact. almost ans
name o any narural or aruficial object or process could appear as a “'cover-word™ for some alchemical process or product

It is mv own opinion that the Vovnich manuscript could well be. ac least in part. an alchemical treause. | teel that this
hvpothesis explains the secrecv and mvsteriousness of its form: the difficulty of deciphering 1t or recognizing 1ts drawings in
anv conventional herbal or astrological illustrations of the umes. and the apparent encvclopedic character ot its content. In
fact. the onlv rwo drawings | have found that have anv close kinship in stvle or treatment to those in the manuscript are two
illustrations in Ashmole’s Theatrum Chemicum Britannicum (1652). These are: a drawing of 2 plant. “lunaria . on p 348.
and a symbolic representation of an alchemical operation on p. 350. Both of these are in 2 group of manuscripts of Ashmole’s
collection which are identified. alas. only as “anonvmi.”” The text. in paired hines of Old English verse. discusses herbs.
Christian mystical platitudes. astrological marrters. etc. in the usual wildlv heterogeneous conglomerartion. It 1s apparentls
much farther toward the “theoretical” or philosophical end of the spectrum than the practical.

The plant figure has manv of the odd stvlistic features of the Vovnich manuscript’s herbal folios: the rigidly svmmetrical
arrangements of leaves and flowers: the “molded plastic™". blocky. or sculpturesque forms: the plattorm with abrupt edies
having 2 “cut our” look on which the plant 1s sicting. verv similar in stvle to some root forms on the Vovmich manuscript
plant folios.

The other figure has elements resembling some of those in the folios showing nude human figures in tubs of liguid. A
cloud-like form ar the top. from which conventionalized ravs emanate. represents God. immediately below. the figure ot .
man or angel breathes into the mouth of a bulbous alchemical vessel; his breath 1s clearly indicated in exactly the wav that
the vapors or liquids are shown passing through the elaborare “plumbing™ on the Vovnich manuscript folios. On the vessel
are a sun (with a face) above and within a crescent moon: from each of these. vapors or emanauons are shown descending
through the vessel. The round botiem of the vessel is provided with seven spouts. spaced around its curved circumference.
and the vapor emerges from all of these and trickies down over two nude. plump human figures locking arms and holding
hands: these figures. while berter drawn than the Vovnich manuscript nudes. are short-legged and “hippy' . with far
tummies. in a very similar stele. Two dragons standing on their heads and a toad complete the composition. The stvle of the
seven spouts on the vessel is so close to thar of similar spouts and vents on the pipe-like forms in the manuscript as to be
almost indistinguishable. and the symbolic use of conventionalized forms to create a new svntheric whole with 2 complex
meaning also seems closely akin to the methods of the Vovnich manuscript's scribe or scribes. While these drawings are
wdentified onlv as “"anonvmous " in Ashmole's collection. ] have discovered some highlv similar figures in other works where
they are associated with the writings of George Riplev. a fifteenth-century alchemist who produced numerous treatises with J
strong Christian flavor (Philalethes 1678. Riplev 1391. 1756). De Rola (1973. figure 64) shows a figure similar to the
second described above. ciung its source as De Erroribus. by John Dastin ( British Museum. Egerton 845, folio 17v |

In anv case. it seems likelv that a thorough examination of alchemical manuscripts and their illustrations might ampls
repav the efforts of anv student who could gain access to them.

8.9 The Rosicrucian Movement and Jobn Dee

. Wl_lilc Dr. John Dee h.as alre.ad\' been mentioned quite frequently in this monograph. 1t remains to provide a fuller
discussion of his thought. his writings. and his connection with the Rosicrucian movement. a philosophical tradition which

61




mav, itself, have some bearing on the Vovaich manuscript. There are a number of good treatments of John Dee's lite and
thought, notably Deacon (1968), Fell-Smith (1904), and French (1972). Yates (1972) covers the earlv Rosicrucian
movement very thoroughly. and deals with Dee in that context. Dee's private diary (Dee 1842) and a hst of the manuscripts
in his large collection (James 1921) are of considerzble (though less general) interest.

The Rosicrucian movement. centering in the Palatinate region of Germany but having wide-ranging repercussions in
other European countries. was essentially an attempt to liberalize religious and philosophical thinking: it combined the rich
heritage of the Hermetic tradition with Christian mysticism and a generous admixture of alchemy. Cabala. magic. and
medicine. The Rosicrucians were fanatically secretive. The authors of the original Rosicrucian ~'manifestoes™ (the Fama and
the Confessio. both reproduced in translation in Yates 1972) never revealed their identities. They claimed to have founded 4
“brotherhood.”” and appeared to invite new adherents; all actempts on the part of would-be recruits o get in touch with the
founders seem to have been fruitless and certainly received no open response (although there mav have been some well.
concealed contacts and acuvides behind the scenes).

The Rosicrucian doctrines, like those of alchemy to which they are closelv akin. manifested a highlv devious and
convoluted use of symbols and imagery. To the amalgam of devices familiar 1n alchemy, the Rosicrucians added poliucal
svmbolism related to the prominent conflict berween Protestant nations and leaders. organized around Frederick V (Elector
Palatine of the Rhine. and marnied to Princess Elizabeth. daughter of James 1 of England) and the reactionary Catholic
house of Habsburg. These quasi-political symbols with religious and mystical overtones included the Habsburg eaele. the
Palatine lion. the red rose, images related to the “"Order of the Garter.” and symbols taken from or akin to those in John
Dee’s writings. especially his Monas Hieroglyphica (Dee 1564. 1964).

John Dee. according to Yates. “belonged emphaucally to the Renaissance Hermetic tradition. brought up to date with
new developments. and which he further expanded in original and important direcuions™ (1972. p. xii). Later. on the same
page. she describes Dee’s contributions as follows: “In the lower elemental world he scudied number as technology and
applied sciences. . . . In the celesnal world, his study of number was related to astrology and alchemy. and in his Monas
Hieroglyphica he believed he had discovered a formula for a combined cabalist, alchemical and mathematical science which
would enable its possessor to move up and down the scale of being from the lowest to the highest spheres. And in the
sur:jrcelestul sphere: Dee believed that he had found the secret of conjuring angels by numerical computations in the cabalist
tradiuon.” 2

Dee’s influence was carried to the European conunent. where he made extensive visits from 1583 on. He was. according
to Yates. very actve in strring up new movements in Central Europe. though his work there has been studied less thoroughlv
than his life in England. It would seem that Dee was somewhat of an intellecrual leader in Bohemia. not onlv in alchemy.
but in a religious reform movement. the nature of which has not yet been investigated and explained fullv. Most of the events
discussed in Yates' trearment of Dee and the Rosicrucians probably took place after the Voynich manuscript was aiready in
existence. It seems 1o me very likely. however. that there 1s some kinship berween the philosophy underlying the manuscript
and the Rosicrucian tradition. Because of the known association of the manuscript with Rudolph’s court and possibly also
with Dee. and the obvious similarity of its secretive. synthetic symbolism to that of the Rosicrucians. a serious student can
scarcelv afford o ignore any of this highly interesting material.

A brief word should be said concerning the “hieroglyphic manuscript” which Dee was repured to have had in his
possession. and which some writers have identified with the Voynich manuscript. The letter written in 1675 by Sir Thomas
Browne to Elias Ashmole. and reporting the words of Arthur Dee. John Dee’s son. concerning this mysterious manuscript. is
quoted by Fell-Smith (1904) as follows: “"The transmutation |t gold| was made by a powder they had. which was
found in some old place. and 2 book lying by it containing nothing but hieroglvphicks: which book his | Arthur's| father
bestowed much time upon. but I could not hear that he could make 1t out.” (p. 311). Arthur Dee, born 1579. was
apparentlv eight vears old at the ame he saw the events he describes.

Another history related by Fell-Smith probably records the origin of the manuscript and the powder: ~“Kelley is reputed to
have been wandering in Wales. . .when he stumbled upon an old alchemical manuscript and two caskets or phials containing
a mysterious red and white powder.” (p. 77). It was Kelley. in anv case. who brought the powder and the manuscript to Dee
when thev first became acquainted. In fact. one gains the definite impression that Kelley's original purpose in seeking Dee
our (under an assumed name ar first) was to gain his assistance. and probably his monetary backing. for an amempt to puzzle
out the meaning of the manuscript and to use the powders to make gold.

Dee's diary. as edited by Halliwell (Dee 1842) provides no further informartion concerning the manuscript or the powder.
Josten. however. in a highly interesting recent article (1965). describes a poruon of the diary that had been discovered in 2
source separate from the remainder: this excerpt does, indeed. contain considerable information on the marter. It records in
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great detail an incident during the ume when Dee and Kelley were engaged in communicaton with the angels: the spirits
instructed them. through Kellev. to destrov all their precious books and occulta. including the hieroglvphic manuscript and
the powder. This sacrificial act. intended to be a test of their high purity of purpose and submission to God’s will. required
their placing the objects into a furnace (undoubtedly a part of the furnishings of their alchemical laboratory) and permittine
them to be consumed by the fire.

This ceremony or bit of sleight of hand (for it was apparently an elaborate deception. either worked on Dee by Kellev for
some purpose known onlv to his unbalanced and unscrupulous mind. or else perpetrated by both men for some unknown
common purpose upon a third party) was duly accomplished: the next dav. all the “destroved” arcana miraculousiv
reappeared. to be rediscovered whole and undamaged bv Kelley in the ashes of the furnace. The description of the
ceremonial burning includes a tantalizing glimpse of the hieroglyphic manuscript itself. which is described as being small bur
written in letters ~larger”’ than those of usual writing. and to have been stored in a velver bag or sack.

On his break with Dee in Prague. Kelley kept most of the magic powder: what ultimatelv became of the manuscript is not
reported in any of the sources 1 have consulted. It seems likely that Kelley kept that aiso (since it had apparently been his
from the beginning) and subsequently sold or relinquished it to Rudolph. Unfortunately. the mere characterizaton of this
book as being “'in hieroglyphics™ is not enough to warrant a secure identification with the Vovnich manuscript. since manv.
if not most, alchemical treatises were couched in secret characrers. It was more usual. however. for the secret svmbols to be
interm xed with Latin or some other more familiar letters after the fashion of a rebus. It also seems likely that Dee would
have been familiar with the alchemical symbols. and would have had no trouble in making some sense out of them. however
little success he may have.attained in making gold according to their instructions. Secuon 9.4 provides a somewhat tuller
discussion of alchemical symbols, and figure 42 shows some examples.

8.10 The History of the Hindu-Arabic Numerals

In view of the strong possibility that some. at least, of the Voynich symbols may be early forms of numerals. something
should be said abour the origin and development of these numerals in Europe. Figure 16 shows 2 sample of some earlv
numeral forms thar bear a resemblance to some Vovnich script characters. Two good general studies of the origin of Arabic
numerals are Hill (1915) and Smith and Karpinski (1911). The original birthplace of the numerals is veiled in uncertainey:
they could have come from Egvpt, Persia. China, or Mesopotamia. Their history can. however, be clearlv traced in India and
then in their very gradual adoption in Europe. The Hindu system of numerals. including place value and a svmbol tor
“zero'. was transmired to the Arabs ar a relatively early date. Smith and Karpinski trace the first introduction of the Hindu
numerals to a visit A.D. 773 by a Hindu astrologer to the court of the Caliph, where his astronomical tables were translated
into Arabic. Other Arab mathematicians (among them Al-Khowarazmi. who gave his name. in the form ~algorism’’ or
“algorithmi.” to arithmetical calculation using the new numerals. and ultimatelv to our modern “algorithm™ ) based their
tables and computations on that translated work.

Arab writers continued to use the new numbers. consistently referring to them, and the arithmetic based on them. as
“Indian” well into the thirteenth century. The adoption of the numerals into Europe is hard to pin down exactly; Smith and
Karpinski attribute it to the travels of merchants and traders in Spain. where Arab influence was strong. as earlv as the ninth
or tenth century. Numerous visits to the Near and Far East were made by traders and missionaries throughout the Middle
Ages: the wavels of the Brothers Poli were unusual only in the thoroughness of their documentation and the interest thev
have aroused in modern times. These travelers brought back many bits and pieces of foreign lore, some of it remarkable in
the wealth of its detail and vividness of description. The Hindu-Arabic numerals undoubtedly became known at least to some
through these accounts. One form of the numerals. emploved in conjunction with the abacus. became known to Europeans
under the names “characteres™ or “apices.” and involved unusually bizarre and ornate varieties of the symbols.

The adoption of the new numbers in Europe was an extremely slow marter. Thev seem to have been known or mentioned
bv some writers for a considerabie time before they came into anything like general use. They were not emploved bv
merchants for the practical calculations of commerce until surprisingly late. Leonardo Fibonacci of Pisa. born about 1175,
did much to introduce the numerals to Europeans. His Liber Abaci. written in 1202 and rewritten in 1228. explained the
new numbers and used them as they would be employed in the usual computations of business. The methods he presented
were rejected borh by the conservative mercantile class and by university circles, according to Smith and Karpinski (p. 1311
The bankers of Florence were forbidden to use the new numerals in 1299. and “the statutes of the University of Padua
required stationers to keep the price lists of books 'non per cifras. sed per literas claras™". (p. 1331,
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Still. the new system made some headwav from 1275 on. It 1s interesting to note that the common folk of Northern
European nations like Germany rarelv used Arabic numerals before the sixteenth centurv. The invention of cheap paper. lead
pencils. and modern methods of muluplication and division did not come about until quite recentiv: these were the
developments that. according to Smith and Karpinski, really made the new “algorism™ areractve and pracucal for evervdav
use. Before that ume. the Arabic numerals were emploved primarily on coins. for numbering the pages of manuscripts. and
for dates. They are often found intermingled in bizarre ways with Roman numerals: e.g.. “1VO0ji” for “1502":
“MPCCCC®50™ for “"1450™; and “"M.CCCC.8ii" for "'1482". In the early and transitional phases of their adopuon. the
numerals or “'ciphers” were regarded as incomprehensible. mysterious. strange. and well.suited for use as crvpuic symbols in
secret writing svstems.

8.11 Medieval and Renaissance Costume

The clothing of some of the human figures on the pages of the Voynich manuscript should afford us some clue as to the
date and provenience of the work. Unfortunately. the drawing is so sketchy. and the figures are so small and lacking 1n
detail. chat there 15 disappointingly lictle to go on. A wide varietv of hats and headgear are in evidence. even on figures
otherwise entirelv nude: these include a variety of diadems, tiaras and crowns as well as wide-brimmed hacs. tloppy am-o-
shanters. and hats provided with ribbons. veils. or plumes falling over the wearer's shoulder or back. Dress of women and
perhaps also men includes a sort of long pleated robe with wide sleeves (see Virgo and one of the Gemini twins. figure 10
Very common is 2 kind of knee.length. pleated tunic belted at the waist (see Sagirtarius. figure 10). Costumes of this tvpe
were common during the fourteenth. fifteenth. and sixteenth centuries throughout Europe. There seem to be no examples of
more extreme sevles: the tall conical hats or rwo-horned headgear for women: the exaggeratedly puffed pantaloons and huee
ruffied collars for men in stvle after about 1550; or the curly-toed shoes. very short tunics over skin-ught pants with
codpieces that were the height of fashion somewhat earlier. The garments shown. however sketchily. on the Vovmch
manuscript folios seem quite simple and restrained on the whole. and provide relatively little decisive informanion. Thex seem
to me, from an admirtedly superficial study. to be consistent with a date berween 1450 and 1550 (see Von Boehn 1964 for a
well-illustrated treatment of sixteenth-cenrury costume). Some typical hat and dress forms from the Vovnich manuscript are
shown in figures 10 and 37.




Chapter 9
Collateral Research: Artifigal and Secret Languages

Late medieval and Renaissance philosophy included a vigorous interest in syntheric languages of many kinds: these were
variousiv intended for concealment of secrets. expression of mystical religious ideas. abbreviared and compact transcriprion ot
text. interlingual communication. and an encvclopedic mnemonic representation of human knowledge. As has been the case
throughout these chapters on collateral research. I can present here onlv the barest suggestion of the material available tw the
interested reader,

9.1 Brachygraphy: The History of Shorthand

The ancient Greeks emploved a svstem of abbreviations called Tironian Hand or Notaunon. ascribed to Marcus Tullies
Tiro 1n the first century before Christ (see Rose 1874, Allen 1889, Boge 19731, Newbold attempted w use early Greek
abbreviations 1n his decipherment method. as we saw in Chapter 5. Manv later svstems of abbreviations 1n Romun anc
medieval times were inspired by, or based on. this earlv Greek svstem. Figure 38 shows an interesung example of a medies ai
shorthand system derived from the Greek methods: its strokes are made up of parts of the letters 4™ through k™ and earh
torms of the Hindu-Arabic numerals This system, called “"Notaria Aristotelis” bv its author. an English monk of the
thirteenth century. is of interest because of the resemblance of some of its symbols to the Vovnich characters (probably. in
mv opinion. due to the derivation of both from earlv numeral forms!. These svmbols acted as bases. to which dots. lines. etc.
were added to form words. Roger BICD!'I was reported bv Johnen (1940. p. 5-’|l 10 have been familiar wich the Tironun
Notation. which he called “"ars notatoria”.

Cappelli (1949) provides a summary of che history of Laun abbreviauon svstems and their development trom classical
into medieval umes. The Roman svstern made use of several devices: single letters could stand tor enure words or svilables
words could also be truncated or contracted. usually being provided with a mark or symbo! showing that something had been
omiteed (a rail or curlicue extending upward or downward. a line or curve above certain letters. 4 slant line. erc.s. Fieure 17
shows some Lann abbreviations used in the Middle Ages that resemble characters of the Vovnich script. Among cenerdl
works dealing with the history of shorthand and covering the earhiest svstems are Giulierti 19681 and Johnen « 1940
Alston « 19661 provides a bibilographv of works on the subject.

Most earlv European or English shorthand svstems I have examined are designed around simple lines and curves. to which
dots. dashes. circles. hooks. etc.. are attached ar various positions to form compound svmbols standing tor whole words. Most
of these early svstems were not 'phoneuc.” i.c.. thev made lirtle or no artempe to show the sound of words independentlv ot
spelling conventions as modern svstems do. In fact. the early svstems tended more roward an ideographic or svmbolic
representauon of ideas. although alphabenc elements were also involved. All of the systems were extremelv elaborate.
requiring the memorization of vast arravs of arbitrary symbols that were ditficult ro write accuratelv and quickly: the modern
reader can onlv wonder how anvone ever managed to learn or remember their large numbers of rules and forms. or to record
the tinv dots and hooks with sufficient precision to permit distinguishing them later 1n attempting to read back what thev had
written. These methods certainly seem to have required far more effort than ordinary wninng.

Duthie (1970) provides an interesting comparison of three major svstems in existence during Elizabethan umes. At least
one of them mav have been emploved to record some of the texts of Shakespeare s plavs during actual performances. so theu
must have been usable to some extent. | will summarize below. in highlv abbreviated form. Duthie’s presentation: the three
svstemns seem tvpical of the methods available in the sixteenth and earlv seventeenth centuries. Their authors intended them.
apparently, not simplv for transcripuion of speech as modern svstems are emploved. but also for rapid and condensed writing.
4s a concealment method. and as a sort of elegant. philosophical mode of representing “ideas’ .

9.1.1 Characterie (Thomas Bright, circa 1588).

Figure 38 shows the basic strokes and the subsidiary elements to be added to each in Bright s svstem. Each of the eichteen
base symbols consisted of a verucal line with a2 disunguishing hook. curlicue. etc.. on 1ts top: these svmbols could be written
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in four different positions (verucal, horizontal. slanted teft. slanted right). In addition. to the foot of each base symbal one o
twelve additional squiggles could be added. making B6< combined symbols tor use to represent commaon words: these were
called “characterall words”™ Other words not in this basic list were expressed bv “associatung™ them as svnonvms or
antonyms to a ““characterall word™. and prefixing to it the first-letter base svmbol of the actual word. to serve as 4 sort of
determinant (see the examples in figure 38). As Duthie remarks. this svstem was primitive and cumbersome. placing « great
burden on the memorv of its user. and producing forms which were verv easy to garble and confuse.

9.1.2 Brachygrapbie (Peter Bales. circa 1590).

Bales svstem emploved ordinary Roman leters in combimnation with dots. commas. and accents (collecuvely called b
Bales “uttles”). which had to be very carefully and accuratelv placed around the letters o avord confusion. The
combinations of letters and “urtles” produced symbols for a basic list of common words as in Bright's svstem. and similarl
svnonyms and antonyms were shown by using the base-word symbol with an extra stroke on the right or left. Tt_:ls shorthand
method required the memorizing of over 500 different symbols: great precision in the placement of the " urtles” was
mandatory in order to avoid garbles. It does not seem to have been any more practical than Bright's svstem

9.1.3 Stenograpbie (Jobn Willis, 1602).

Durhie finds St #nographie the best of the three. and considers it to be the foundauon of modern shurthand svstems. Fieure
38 shows the rwentv-six basic strokes. called “"unchangeable parucles”, these were partly phonetc. and “silent letters were
largely suppressed in wrinng words. A circle added to the foot of 2 stroke provided an “h™" sound. and dots arranged in five
clockwise positions around the basic stroke stood for vowels. Abbreviated forms of words were built up by combining these
elements in 2 manner somewhat like modern methods. Willis svstem is. in fact. very much like the later Pirtman svstem
{which may well have been derived from it). Duthie judges that Stenographie could have been employed 1o record slow.
careful speech in condensed form. but not for rapid verbatim reporung. It is interesting to note that Willis called his svstem
“"Steganographie’ as well as Stenographie. and considered it appropriate for concealment of secrets.

In summary, 1t seems unlikely that anv of these svstems or others mlsuq to them are closelv akin to the Vovnich scripe.
The onlv element among the Voynich symbols that bears anv resemblance to the dots. dashes. hooks. and urtles’ of the
earlv shorthand methods 1s the hook or curlicue that appears frequentlv over the “double-¢”” character €% w torm

e There seems 1o be no visible structure of auxiliary marks added to a recurrent set of base symbols. It seems
considerably more reasonable. in mv opinion. to look for relauonships between the Vovnich characters and medieval Laun
abbreviations. with some earlv numeral forms (see Section 4.1.2 and figures 16, 171.

9.2 Steganography: The Early History of Cryptology

There are records of ciphers in ancient Egypt and Rome: subsutution ciphers of various kinds. some emploving invented
alphabets or geometrical symbols. were known from the early Middle Ages. Roger Bacon was greatly interested in secret
writing. and much has been made (bv would-be decipherers of the Voynich manuscript! of Bacon's statements on this topi
in his Epistola de Secrexs Opersbus Artis et Naturae. He recommends. for the concealment of great and potent secrets. and to
prevent them from being abused by the common herd of mankind. the use of the following expedients: 1) characters and
verses (or “incantauons”): 2) fables and enigmas; 3) leaving out certain letters. especially vowels (as the Hebrews.
Chaldeans. and Arabs do to make their secrers harder to read!); 4) mixing letters of different kinds (as. for example. the
astronomer Ethicus hid his knowledge by a mixture of Hebrew. Greek. and Latin letters): 5) emploving letters “strange to
one s own culture”’; 6) creaung characters from one’s own imagination (this last being. according to Bacon. an especialls
good method. used by Artephius 1n his Book of the Secrets of Nature); 7) using geomerric figures combined with dots and
signs instead of alphabeuc characters: and finally 8) the “notory art.” which Bacon thought was the best method of all: the
art of writing “'as brieflv and rapidly as one desires.”” Bacon claimed to have used some. ar least. of these methods in his own
writngs.

This highly interesting and rather complete compendium of early cryptographic devices from the potent pen of the Doctor
Mirabilis has understandably inspired many students of the Vovnich manuscript to seek some or all of these techniques in its
pages. and to see in it a result of Bacon's pracuce of his own recommendarions. A considerable literature exists. dealing with
ciphers artributed to Bacon in alchemical works (Hime 1904. 1914. 1915: Steele 1928a. 1928b: Maniv 1931). An
anagram. in which Bacon is supposed to have hidden a formula for gunpowder, is explicated variously by some. bur

66




debunked bv others (who dismiss it as a-superstitious tale about a split willow branch that magically rejorns itselt. or s 2
careless misreading bv an earlv editor of a sentence in a2 manuscript).

A vanety of crvprographic methods are described bv other early writers: Ramon Lull (Yares 1960. Rosu 19611
Trithemius (1564. 1606). Porta (1563). Agrippa (1970). and Athanasius Kircher (Kircher 1631. McCracken 19-48) are
all credited with svstems which are essentiallv forms of ciphers and codes or could be used as such. John Dee was interested in
crvptography, and made use of it in his mussions for his roval patron. Elizabeth of England. according to Deacon (19681.
Many early svstems involved subsurution ciphers. using inverred or distorted characters. geometric figures. numerals.
alchemical and astrological symbols, Latin abbreviations. etc.. in hybrid conglomerauons. There were, in addition. some
more sophisticated techniques. Lists of apparently innocent words all starting with a given letter could be used as alternate
codewords for that letter. so that an innocuous-appearing sentence consisting of five Laun words might conceal a five-letter
word that carried the true message. Correspondents each having a copy of the “code book ™ containing the long lists of cover
words (made.up words. names of angels and demons. stereotyped religious plattudes. etc.) could use them as an etfecuve
means for concealing simple messages in lewters (see. for exampie. Trithemius 1564. pp. 48ff.). Ramon Lull's rotaung
geometric figures marked with letters could be employed to produce digraphs (Aa. Ab. Ac. .. .. Az, Ba. Bb. etc.! which
could be made to stand for words or concepts. A number of early cryptographic systems emploved cipher wheels with one
fixed and one rotating alphabet (e.g.. Alberti. in the late fifteenth centurv. and Silvester and Porta in the sixteenth, see
Silvester 1526. p 7. Porta 1563. pp. 73. 79. 83. and Meister 1902. 1906!.

Another earlv crvprographic device concealed a message within 2 much longer “"dummy "™ text by some rule agreed upon
by the correspondents. Alchemy treatises. which were expected to be enigmatic even at best. were 1deal vehicles for hiding 4
brief message in this wav. A related concealment system emploved groups of rwo or three letters in various combinations, or
the presence or absence of some apparently decorative or accidental characrerisuc (small and large lewers. unv dots.
underlines, or strokes added to some letters and not to others, shading, etc.). These groups could be made to stand for letters
of 2 message by a variety of conventions; for example, in a triliteral system described by Trithemius (A.D. 1462-1516!
abour 1500, a ser of groups AAA, AAB. AAC, ABA. ABB. ABC.. ... CCA, CCB. CCC could provide rwentv-seven values
for the lerters of the alphabet and a few additional characters. The rwenty-seven distinctions could be represented more
abstractly by anv three states of three things. arranged in all unique combinations {three different fonts. levels of darkness in
printing. etc.). The famous cipher of Francis Bacon (about 16001 is of this type. differing from Trithemius™ svstem onlv
that it used groups of five elements. made up of two distinctions or choices. and emploved more sophisticated means of
concealing the distincuons in 2 cover text.

An impressive varierv of crvptographic methods. exhibiting a2 surprising degree of complexity and sophistication. were in
use at an early date in the service of the Papal court and the courts of Iralian Princes. A number of these svstems are
described in Meister (1902, 1906). Pasini (1873). Sacco (1947). and Alberti (1568). Meister (1902) provides a detailec
history of earlv Italian ciphers. the earliest dating to 1226 from the Venetian Republic and others from manv Italian cities
during the fourteenth and the fifteenth centuries. Meister ( 1906) traces to the vear 1326 or 1327 the earkiest example of a
device called 2 “nomenclator.” consistung of a small list of code words or svllables standing for words and phrases commonis
emploved in Church or State correspondence (“"Pope™. “horses™. “soldiers”. stereorvped honorific phrases. place names.
titles. etc.). Meister describes 2 number of remarkablv complex and advanced svstems in use for Papal correspondence durin
the fourteenth and fifteenth centuries. These emploved variant substitution elements (manv alternative apher elements all
standing for the same plaintext element). often drawn from fanciful. foreign. or invented alphabets. Many such svstems also
made use of "nulls” (2 list of alternative dummy symbols having no meaning in themselves but thrown in to pad out the text.
conceal patterns. and further confuse the would-be decipherer). All these devices could be emploved in concert: a
“nomenclator.” really a primitive small code. plus an elaborate svstem of monographic. digraphic. and trigraphic variants.
with a correspondingly varied set of nulls as well. Figure 39 shows a sampling of some early Italian cryptographic svstems.

Of particular interest because of its relatively early date is a system described by Jakob Silvester (1526). This svstem was
based on 2 Lauin dictionary: a code consisting of Roman numerals was assigned to the columns of words on each page of the
dictionary. As an alternative. to further confuse the decipherer. a set of digraphs in random order (AF. DC. BN. etc.) could
be used instead of. or intermixed with. the Roman numerals to designare the column. Within each column. the individual
words. arranged in roughly alphabetical order. were indicated by Arabic numerals. Latin endings were shown bv single
lerters or digraphs. The alphabet employed is made up of invented and foreign symbols of great variets. Nulls drawn from a
large set of choices could be scattered through the text. Figure 40 shows a sketch of the main features of Silvester's svstem. -
and two short samples of text enciphered in it. Unfortunately, Silvester's book does not provide enough detail regarding the
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dictionary or other aspects of the svstem to support a complete invesugation of 1ts relanonship to the phenomena ot the
Vovnich text. nor does it provide anv long samples of enciphered text that might be studied stausucally.

The reader who remembers the remarks of Tiltman concerning the “beginning-middle-end™ structure of words in the
Vovnich text. and the comments of Tiltman and Friedman regarding universal and svnthetic languages. will recognize the
possibilities of this earlv code system in accounting for the phenomena they had in mind (see also Sections 5.6.5 and 0.0
above. as well as 9.3 and the Appendix below). Friedman and Tiltman made strenuous attempts to trace the historv ot
svnthetic languages back to a date sufficientlv earlv to be contemporarv with the Vovnich manuscript (1.¢.. before 15501, It
1s mv opinion that the earliest historv of such languages can indeed be found by searching in two areas: first. among earh
creptographic svstems. and second. in the medieval and Renaissance Ars Memoranva. Yartes (1966. p. 378' menuons the
work of Francis Bacon. Comenius. Bisterfeld. Dalgarno. and Wilkins directed toward the development of 2 “'real character
ii.e.. a svstem of signs like Chinese characters. supposed to be “directiv’” related to their referents as are ideographs or
hieroglvphs. and independent of the spelling or sound of words). She traces this undertaking back to a foundauon 1n an
earlier radition of memory art. citing the work of Rossi .(1960). A complex cryprographic svstem such as that of Jakob
Silvester could well form the basis of the Vovnich text. It is interesting to note thar a copy of Silvester s work in the Briush
Museum Librarv. dated 1616. is autographed byv. and had presumably been in the possession of John Dee (Shulman 1970.
p- 2.

9.3 Pasigraphy: Universal and Synthetic Languages

At the ume during the late Middle Ages and earlv Renaissance when Latin was no longer funcuioning as a Lingua Franca
for learned internal communicaton and the vernacular languages were beginning to be emploved more and more. mans
scholars began to be concerned about finding a substitute to fill the need for a universal language. At the same ume.
travellers. whether merchants or missionaries. were bringing news from the Far East of writing svstems that apparentiv
emploved ideographs and characters that could stand for ideas as wholes. rather than representing the sounds of words
through an alphabet. Thus there arose a number of efforts directed toward the development of 2 “universal character™ or
“real character”” which would in some manner bypass the multiplicity of vernacular tongues and represent ideas directly 1n
the same way for all nauons. .

This undertaking was not really a whollv new idea; in fact. it was solidlv based in the encvclopedic mnemonic svstems of
the Middle Ages. Yates (19661 examines the work of Franas Bacon and others in the seventeenth centurv engaged in the
search for a universal language. Leibnitz. as Yates shows. was a last grear exponent of the ancient tradition. weaving the Art
ot Memorv 1nto the creation of the infinicesimal calculus ( Yartes 1966. pp. 378 ff.).

The earlv svnthetic languages had much in common with cryprographic codes. As a foundation. a classification scheme
was set up for words or ideas to form a framework of what were called ~svncategoremara.”” The word-classes were chosen by
cach author according to his own philosophical bent and purposes: while intended to be independent of anv one language.
the scheme often involved numbers or codes assigned to the words of a Latn dictionary. Some of the categories are concrete
and straightforward. but manv others seem forbiddinglv abstruse and philosophical to the modern reader. In a svstem
devised by an anonvmous Spanish Jesuit in 1653 called an “arithmeticus nomenclator.” a class was set up for all words
relating to “'the elements”; this class was assigned Roman numeral I. Arabic numerals were used to select individual words
within the class. e.g.. 1. Fire. 2. Flame. 3. Smoke. . . .. 6. Wind. 7. Breeze. .. .. 12. Water. erc.. (see Groves 1846. p. 55
ff.). Dalgarno's svstem involved rwenty classes of words or ideas. represented by capital lerters: A. for example. stood for the
class "Ens. Res ™' H for “Spintus.” U for "Homo." etc. (Dalgarno. 1661 1.

John Wilkins. inventor of a svstem of “real character”” around the vear 1668. set up forty classes including such things as:
| “Transcendental. General”". 2. “Transcendental. Mixed'"; .. .. 5. "God. the Creator”; 6. "The World. Creauon . ~
“The Elements . etc. These philosophical classes embodied the concepts about the nature of the universe current in those
umes. and deriving from medieval foundatons. Under each such class. subcategories were set up for “differences * and

species”’. “Differences” were shown by vertical and oblique lines attached on the left of the basic svmbol for the class.
species” by an adjunct symbol attached on the right. Grammatical informaton (endings. etc.) was shown by dots or lines
artached to the compound symbol. Wilkins' svstem had a spoken as well as a written form.

Groves (1846) and Kircher (1663) provide summaries of a number of earlv svnthetic language svstems. Bausani (1970
xives a verv complete treatment of svnthetic languages of all tvpes. including religious. crvptographic. and mvsucal languages
as well. Dalgarno’s svstem 1s described in Dalgarno (1661). Comenius’ in Geissler (1959). Other svstems are presented 1n
Wilkins (1641. 1668a. 1668b) and Top (1603). These invented languages are of interest to students of the Vovnich
manuscript for several reasons. First. two dedicated and expert crvprologists who devoted vears of studv to the
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manuscript— Friedman and Tiltman—arrived independentlv at the hvpathesis that a svatheuc languare ot this tvpe mughe
underlie the Vovnich text. Second. the structure of the earlv universal languages (a base or root tor the class. tollowed by ane
or more characters to single out the “species” or individual word. and finally characters standing for grammatical forms
agrees verv well with the “"beginning-middle-ending " structure found by Tiltman in the words of the Vovnich text. Finaliv.
as we have seen ir the previous section. the methods emploved in some early codes used bv the Papal Court were highlt
similar, and date to a time sufficiently earlv to be contemporaneous with the origin of the manuscript.

9.4 Magical and Religious Languages and Alphabets

There remains for discussion another large group of synthetic languages which mav have a beariag on the problem ot the
Vuvnich manuscript. Under this heading 1 have lumped together a number of different secrer or mvsucal languaies ot
various tvpes: alchemical or philosophical systems; languages purporting to be revealed by. or used in communication with.
God. angels or demons: svstems of svmbols used in magical incantations. pravers. and spells. Bausani (19701 provides an
excellent overview of all these made:up-languages. including universal languages and the neologisms (" "glossolaha ™) ot
schizophrenics and other mentally disturbed persons or persons in temporarilv abnormal mental states (such as mvstical
ecstasv or inspiration). Gessmann (1922) lists a large number of the words and svymbols emploved bv medieval alchemusts.
phvsicians. and astrologers.

9.4.1 Magical Languages.

We have alreadv taken some glimpses of magical symbols and writing tn the discussion of magical svseems 1n Section . 4
Most such svstems included talismans. seals. diagrams. and devices (daggers. swords. candlesticks. etc.) liberallv decorared
with letters in a variety of bizarre alphabets. De Givey (1971) and Seligman (1948) provide copious illustrations of magical
figures drawn from a wide range of sources and dates. Many of the alphabets appear to be based on Hebrew characters in
more or less garbled and distorted forms; Mathers (1974, pl. XV) shows several of these Hebrew wrinng svstems
(" Alphabet of the Magi.” “Celestial Writing.” “"Malachim™ or “Writung of the Angels.” and “Passing of the River .
Some symbols in Picarrix are called “Indian.”” and mav be distortions of Devanagari or some other Indian wriung svstem.
Other Picatrix characters are clearlv Arabic. and others sull are similar o Egvpran Hierogivphic or Hierauc characrers.
Egvptian words seem discernible in some of the incantations of the Hermetic writings ( Festugiére 1944-5-) | for exampie,
"osergariach.”” in a “true name of Hermes Trismegistus™ mav contain the words “wsr ka re’ . “'strong 1s the Ka ot Re
Picarrix also emplovs the “star picture”” writing made up of crrcles strung on lines and curves mentioned eachier in Sectons
3.3.3 and 8.4. It is interesting to note that two of the mystical Hebrew alphabets. the "W ritng of the Angels” and ~Passing
ot the River” also consist of small circles strung on lines in this fashion. Figure 41 shows some samples of magical alphabets
trom various sources. )

While interesung and suggestive. few of the magical svmbols discussed above seem to bear anyv direct resemblance o
anvthing 1n the Vovnich script or drawings. with perhaps one exception. The Picatrzx ~'star pictures.’” some of the Hebreu
alphabets. and certain alchemv symbols all are strikingly similar to the strange geometric figures decorated with faces in the
four corners ot tolio 67v2. Itis also possible that the small design which Brumbaugh sees as a “"clock face™” mav contain the
character - A "', whach 15 quite common in the Picarrix spells and also in the other writing svstems menuoned above

9.4.2 Alchemical, Medical, and Astrological Symébols.

Gessmann (1922) presents a large collection of the svmbols and code words used bv medieval alchemists and uther
scholars and philosophers. Figure 42 shows a selection of these sufficient to indicate their zeneral appearance and nature. and
includes some that appear similar to certain Vovnich script characters. It was apparentlv 2 common pracuce tor alchemists to
employ these symbols. interspersed in Latin text. as a sort of secret shorthand for alchemical products and processes. W hile 4
few of these signs are somewhat similar to Vovnich symbols. most of them are not. and thev offer disappoinungly hirtle help
in our task. Of courss. if a clear relationship were evident berween alchemical symbols and the Vovnich script. alchemists at
Rudolph’s court would have had little trouble in deciphering it. and the mysterv would not have persisted to our dun
unsolved.

The use of pravers and incantations in medical manuscripes is interesung in that manv of the spells were 1n lancuayes
foreign to the compilers and users of the recipes: their verv foreignness increased the potency of their supposed_effect.
Another feature of these spells which mav be relevant to vur purpose is their repetitiveness: one. two. or three words are
often repeated several umes in a row. either exactlv or with minor differences. in a manner reminiscent of the repeutions 1n
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many stretches of Vovnich text. The oldest surviving Anglo-Saxon medical manuscripts exhibit numerous examples of these
pracuces (see Graetan and Singer 1952, Storms 1948). Some of the speils are distoruons of Old Irish pravers brought in by
Irish missionaries (e.g.. "Gonomil orgomil marbumil marbsai ramun. .. .." a spell against "black blains.” Gratuan and
Singer 1952, p. 64). Some are garbled bits of Greek liturgy (e.g.. "Stomen calcos. Stomen meta fofu.” and “Eulogomen
patera cae vo cae agion pneuma. . . .." Grattan and Singer 1952, pp. 49-50).

There are some interesting survivals in the Anglo-Saxon manuscripts of pagan Roman pravers, for example 2 beaunful
hvmn to the Earth Mother, “"Dea Sancta Tellus. Rerum Naturae Parens .. ..  (Grartan and Singer 1952, pp. 45-40)
Numerous relics of pre-Christian Anglo-Saxon religious rites and beliefs are discernible. Names of saints and apostles and
snatches of Biblical texts were emploved as charms. Some spells combined garbled Greek. Hebrew. and Lann words in an
tmpressive-sounding conglomeration that must have had a strong psvchological impact on the patient ("Ranmigan adona
eitheos mur O ineffabile Omiginan. . . sother sother miserere mei deus mini deus mi Amen Alleluiah.” 2 spell for ~loose
bowels”, Grattan and Singer 1952, p. 189). Even the word " Abracadabra,” which has come down to modern nmes as 4
svmbol for magical mumbo-jumbo. had a place in Anglo-Saxon medicine (the word "ABRACADABRA™ was “to be
written repeatedly on a parchment and applied to the patient”’. Grattan and Singer 1952. p. 10).

9.4.3 Mystical and Religious Languages.

S¢. Hildegarde >f Bingen (A.D. 1048-1179), whose visions have alreadv been examined brieflv for possible parallels to
the Vovnich manuscript (see Secuon 3.2.3). was also gifted with the mvsucal ability of " speaking in tongues.  Manuscripts
have been found preserving a series of "carmina’ (songs or hymns) by Hildegarde in an “ignota lingua . she apparentls
sang or recited such compositions while under the sway of her mvstic visions. An invented alphabert also formed a part of
Hildegarde's language; the letters are obviously distortions of Latin letters for the most part. Bausani (1970) provides 4
number of examples of words from Hildegarde's language. preserved in a sort of glossary wrien down bv her
contemporaries. In many cases. assocrations with German and Latin are apparent. as is the use of inflections similar to Laun
endings. Figure 43 shows the alphabet and some samples of rransliterated words.

Bausani (1970) mentions other, similar mystical languages employed by Elizabeth von Schonau (a contemporarv of
Hildegarde, also in religious life, and a frequent correspondent with her). and Christiana von Trond. The latter was in the
habit of uttering melodious and incomprehensible words from “berween her chest and her throat” when in a state of
religious ecstasy. The mystical Sufi sect within Mohammedanism also developed a highlv complex syntheuc language called
"Balaibralan.”” provided with an extensive ser of grammatical and svnrtactical rules and a large lexicon. Bausani (1970) gives
some examples of this language. The possibility cannot be ruled out that a made-up language of this tvpe underlies the
Voynich script. devised by an exceptional individual under the power of religious inspiration.

9.4.4 The Enochian Language of Jobn Dee.

Qmon (1968) presents a clear and detailed description of the secret language which Dee and Kelley claimed to have
iecuvcfl as a revelation from the angels through the “'scrying glass.”” He also provides a highly interesting discussion of the
angelic conversations™ carried out by Dee and Kelley during the early 1580s (Deacon 1968. pp. 138-156). Casaubon
( 165?1 describes these conversations in great detail. in a work based on Dee's diaries and manuscripts. previously transcribed
by Elias Ashmole. The following account is drawn from these two sources. | strongly urge any interested reader to abtain
access to Casaubon’s work and read it in full (there is a copy in the Fabyan Collection, Library of Congress). It is a fascinating
and remarkable account. and the present brief summary can by no means do it justice.

As we have seen above (Sections 8.4.4 and 8.9). John Dee was never able to perceive the visions in his crystal or hear the
angels’ voices. For these offices he relied entrely on Kelley. who was evidently a highly unstable and unscrupulous
pcrmhty How much of what went on in the amazing “'seances reported in the diaries was invented by Kelley in order to
make himself indispensible to Dee or to gain a decisive influence over him, is a matter open to question. Deacon's view is that
Dee was using Kelley rather than the other way around, and that both were engaged in cryptographic and espionage missions
for the English Crown under cover of Dee’s astrological and demonological activities. In any case. the manner in which the
Spiric communications were received and recorded seems so complex and demanding as to be almost unbelievable. Kelley
evidently often became impatient with the effort invoived. and Dee had to plead with him and importune him to get him to
continuc; one gains the impression that Kelley was never nearly as interested in the angelic communications as was Dee, and
would much have preferred to focus his energies on the making of gold.
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During the seances i many of which ook place during 3 sisit to the court of the Polish Count Lasky 1n Cracow and Jt
Rudolph's court 1n Praguei. Kellev sat before the crvstal and reported what he saw and heard to Dee. who wrote it down.
occasionallv putting questons to the spirits through Kellev, Kelley often saw the angels themselves. and other persons and
beings as well. often moving through claborate scenes and acuions as on a stage (walking along a road. climbing mountains.
crossing screams. erc.). He describes cheir faces. gestures. manner. clothing. and acuviues in remarkablv vivid detail.
Casaubon's account provides extensive information concerning the setung. preparations. apparatus. and method of operauon
during these sessions. as well as a verbatim account of the visions themselves. From p. 79 on. he reports the communication
of a set of cipher matrices or “tables” to Dee and Kellev by the angels. Kellev saw the matrix in the crvstal with an angel
standing nearby. pointing 10 its squares with a wand: Kellev then read them off to Dee. who made a copy of the matrix for
their own later use. Manv such “tables’” were transmutted by the angels: the set called the “Book of Enoch. * for example.
comprised fortv-mine tables. each having forrv-nine rows and fortv-nine columns. Ulumartely. at least twenev-six complete
books of tables and text were dictared to Dee and Kelley by the sprrits.

Along with the tbles. the angels dictated long lists of vocabulary words. each list followed bv a passage of running text
that used the words. much like an everv.dav elementarv language lesson. During this process. Dee otten asked some
penetrating questions concermng affixes. structure. similarities he noted between words or parts of words. etc.. he also asked
tor and obtained repetitions of things he had not heard right or questioned for some reason. Casaubon gives page after page
recountng this amazine linguistic research. for all the world like a series of sessions berween a field inguist and his natnve
informans.

Deacon (19681 provides the tollowing descripuon of the wav running text was dictated . ~"Each of the tables which Kellet
had in front of him consisted of a large square subdivided into forry-nine by fortv-nine small squares. each containing a letter
of the Enochian alphabet. These letters were in apparently random order. Kellev would look 1ato the crvstal and see the
angel poinung to one these small squares in 2 replica of the table in the crvstal and would call out—sav 4D (as in map
reading). Dee would find the square in his table and write down the relevant letter. . . . The result was a sentence 1n
Enochian written backwards. It 15 almost impossible to belteve that this could be faked. especially when one remembers that
there were ninetv-eight tables to choose from for memorizing, if one was faking it.” (pp. 150-1511}. In Casaubon’s account.
individual words are clearly shown written backwards (with the last letter first). and the order of words in each sentence or
paragraph sent as a unit 1s also backwards. so that the last word sent 1s the first word of the passage as it is to be read. Figures
43. 44. and 45 show the alphaber and some examples of Enochian texc: (it may be noted that certain lerers chat appear 1n
the text are not represented in the alphabet. 2 fact which 1s nowhere explained in the sources)

Enochian. according to Deacon. 15 unique and different from anv other Cabalisuc language or magical svstem. 5o tt1s hard
to see how it could have been plagiarized from anv other secret writings. Robert Hooke. a prominent seventeenth-centurs
scienust and a2 member of the Roval Soaery. held the view that Enochian was essenually a crvprographic and espionage
device. like 2 code. Deacon claims that Enochian is a bona fide language. and can be learned with some difficulty from Dee s
unpublished manuscripts (e.g.. Libri Mysteriorum, Sloane ms. 3188. British Museum). and from Casaubon s book 1 16591
The Rosicrucian Order of the Golden Dawn (England. 1875) adopted Enochian and emploved it in their rites. The reader
mav verifv for himself in the samples shown in figures 44 and 45 that words having a constant meaning are repeated with or
without additions: “"OD™, “and”. "CHIS". “are”’. and "ICHISGE". "are not': "CAUSGIA}". “the earth' .
"CHRISTGOS". "let there be”", etc. Whatever its relevance to the Vovnich manuscript. this amazing account of research in
field linguisucs among the denizens of the spirit world deserves a careful studv by modern psvcholinguists and historians



Chapter 10
Collateral Research: Early Herbals and Materia Medica

The history of herbals. botany. and materia medica is a major area of studv which no student of the Vovnich manuscript
can afford to ignore. As we have seen in Sections 3.3.1 and 3.3.2 above. many researchers have made vigorous attempts 1o
link the herbal and pharmaceutical drawings to those in other medieval and Renaissance medical works. with hittle success. A
number of good general works on early herbals are available to the student: Arber (1953). Rohde (19221, and Sinuer
(1927] cover the historv of early herbals in general. with a strong emphasis on Old English herbals: Biedermann 1972
provides a large collection of beauriful illustrations of earlv botanical. magical. and medical drawings as well us 4 veneral
treatment of these topics. Cockayne (1866) and Grantan (1952) cover the Anglo-Saxon herbals verv completely. and also
trace their historv and sources. Excellent treatments of the historv of medicine mav be found tn Singer 11928, 1962). Tavior
(1922). and Thorndike. (.1963). while Thorndike_(1923-58) provides extensive detail on the work of individual phvsicians
among other scientists. Tiltman (1968, pp. 11-13) gives a brief but very useful sketch of the early historv of herbals and
botanical illustration in relation to the study of the Vovnich manuscript. The following survev. drawn from these sources.
while highlv abbreviated. mav serve to introduce the reader to the subject and its literature.

The earliest beginnings of botanical drawing and description are to be found in Greece. as is true ot so much ot Western
learning and philosophv. Aristotle was said to have written a treause on plants: this work was apparentlv lost at a relativels
early dare. and was not among the works of Greek learning preserved by the Mohammedans and transmitted to mediev.l
scholars through them. Aristotle’s pupil Theophrastus of Eresus. however. produced a work which served as a source for the
Greck “rhizotomists” (“'root-diggers”. frequently ignorant and superstitious gatherers of medicinal plants who were the
pharmacists, physicians. and medical suppliers of their dav). In the first centwry B.C.. a2 highly talented and unusuallv
learned member of this class of rhizotomists named Crateuas compiled an herbal containing the first known set of plant
drawings. Crateuas (132-63 B.C.) was physician to Mithridates V1 Eupator, King of Pontus in Asia Minor. His herbal was
illustrared with picrures apparently drawn with great care and artistrv from life. each accompanied by a briet descripuon of
the medicinal effects and uses of the plant.

While no manuscripts of Crateuas’ work have survived. a revision or extract of it has been preserved. with some ot the
original drawings. in the Mareria Medica Libri Quingue of Dioscorides Anazarbeus. a phvsician attached to the Roman
Army in Asia during the first century A D. (Dioscorides 1959). Dioscorides’ text and manv of the drawings were
reproduced in a beautiful manuscript herbal presented in A.D. 512 to Juliana Anicia. daughter of 2 Roman Emperor: this
manuscript. called the Juliana Anicia Codex. 1s preserved in Vienna, and a part of a facumile mav be seen. according o
Titman (1968, in the Garden Library of Dumbartan Oaks. Biedermann (1972 and Singer (1927, 1928) provide 4
number of illustrations of these exquisite drawings. whose lifelike and artistic quality are judged bv experts to far exceed that
of manv. if not most. subsequent herbals well into the Middle Ages. In spite of its earlv date. the Juliana Anicia Codex thus
constitutes a major high point in the history of earlv herbals. reached bv few others for manv centuries thereafter.

The first known herbal in which plants were described in alphabetical order was that of Pamphilius. compiled around
A.D. 100. Manv early herbals also emploved an alternative arrangement dealing with plants in an order dictated bv the bod:
part to which their medicinal effects pertained. usually starting at the head and finishing at the feet. Plinv the Elder. in hus
Naturalis Historia (A.D. 77) compiled 2 massive encvclopedia comprising thirtv-seven books covering all the natural sciences
of the dav. This collection of magical and supersttious beliefs. Old Wives™ tales, myths. and observations concerning birds.
beasts. plants. medicines. metals, minerals. and 2 host of other topics was greatly influential in the Middle Ages. An herbal
based on Diosconides’ long-lived work was compiled by Apuleius (or “"Pseudo-Apuletus”. as he is frequently called to
distinguish him from the author of The Golden Ass) about A.D. 400. This work. The Herbarium of Apuleius Platonicus.
became one of the most widelv known and copied of the earlv herbals: it survived in some form into the late Middle Ages
and Renaissance. and was among the first illustrated printed herbals.

Aside from the above-mentioned “high-spots”™ and a few other influenual works. there was little original research on
plants. and almost no attempt to studv or draw plant life from nature. or to make anv objective. empirical trial of medicinal
effects after the fashion of the modern scientist. The Greek herbals and their Lanin translauons were copied over and over
again. their drawings becoming more and more debased and distorted in the process. The names of the plants. and the species
originally illustrated. were of course those of the Mediterranean region or of Asia Minor: ancient and medieval herbalists -
scem never to have realized or understood that verv different plants grew in different places. The names. often drawn from
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dead or moribund ancient languages. and couched in ancient forms that were no longer understood. were carefullv copied
along with the drawings. e

The monks in English and Continental monasteries did the best they could to match the garbled pictures of foreign plams
and their exotic names against the flora of their own monastery gardens and countryside. As a result of their efforts. llon,u lists
of synonvms for plant names in various languages were compiled and artached to the herbals 1o serve as nl_ossanes. One
cannot help wondering how many hapless patients lost their lives through the inevitable misidentification of poisonous plants
as medicinal species. Singer (1928, p. 185) sums up the state of affairs in his discussion of the Herbarium of Apuleius: with
the impatient hindsight of the modern scienust. he points to it as an instance of over a thousand vears of slavish copvine
applied to “'a futile work with its unrecognizable figures and 1ts incomprehensible vocabulary™.

The Latin and vernacular herbals of the West were thus, for the most part. simply translations or compilatons of the
Greek works. A Latin translation of Dioscorides’ herbal became the basis for many later medieval herbals. The Old English
herbals have been intensively studied by scholars, and are of particular interest because of the many primitive pagan survivals
they preserve. in more or less superficially Christanized form. The Leech Book of Bald (Roval 12D. Briush Museum). is
one of the earliest and most interesting of the Old English herbals. dating from the tenth century; it presents many examples
of pagan magical spells and practices. Another early herbal preserving pagan survivals is The Lacnunga. also dating from the
tenth century (Harleian 585. Britsh Museum). A Saxon translatuon of the Herbarium of Apuleius extant in manv copies.
and another Saxor translation of a work of the Salernitan medical tradition in Italv. called Peri Didaxeon. both dating from
the eleventh cenriryv. were also highlv influential among early English herbals: see Grattan and Singer (1992). Cockavne
(1866). and Storms (1948). and see also the brief discussion in Section 9.4.2 of pagan charms from the earliest herbals.

Singer (1928) traces the history of botanical illustration in some detail. During the Middle Ages. 2 relauvelv small
number of schools or traditions of plant illustration came into existence. Most of the drawings were highlv stvlized and
diagrammatic. produced with little or no thought of observing nature at first hand or even of revising details from personal
knowledge which must often have contradicted what the compiler saw in the sources he was copving A few notabie
exceptions provide some relief from the stereotyped rigidity of most plant drawings in medieval herbals. A Latn manuscript
from Burv St. Edmunds in the twelfth century included some naturalistic drawings among a majoritv of traditional copies.
The compiler apparentlv did his best to idenafy the ancient and garbled figures of foreign plants in his sources with the
plants in his garden: where he succeeded. he artached the local plant name to a copied drawing. Where he could find nu
match for an English plant among the drawings. he made a new one to fill the gap. The stvlization of plant drawings reached
an extreme 1n the thirteenth centurv. according to Singer. when thev deteriorated into geometrical forms rigidiv enclosed
within a gold frame. Albertus Magnus (A.D. 1206~1280/) included in his encvclopedic works a section called "On Plants™.
compiled from a Pseudo-Aristotelian work. and Albertus is credited with some first-hand observation of the natural objects
with which he dealt. '

In preparing herbal as well as other manuscripts. 1t was the practice of the medieval scribe or copvist to leave a space in the
text of each paragraph for a drawing. usuallv of a shape and size martching the corresponding picture in the source he was
copving. The illuminator then supplied the pictures. if the patron or owner of the manuscript had the monev to afford them.
Singer ascribes a major “advantage” (from our modern puint of view) to the illuminator over the scribe. in that the former
was relatively uniearned. and thus freer from the stifling rigidities of tradition binding the scribe to the past. For this reason.
Singer judges the figures in some medieval herbals to be in advance of the text in naturalism and accuracy. and sees in them a
fresher and livelier spinit. The illuminators made some attempt to show local plants rather than copving the meaningless
exotic originals in the ancient sources. In some cases. the holes left by the scribe were never filled (presumably because the
owner ran out of monev before he could hire the services of an illuminator): sometimes thev were filled much later with
pictures of a different size or shape that did not fit into the spaces very well. It is interesung to contrast this common medieval
pracuice. wherebv a scribe left spaces to be filled later and separately bv an illuminator. with the integral composition of
drawings and text in the Voynich manuscripe.

After the low point reached during the thirteenth century. herbal illustration increased in naturalism and beauty
throughout the fourteenth and fifteenth centuries (at least as judged by the modern observer). Some late medieval herbals
are remarkable for the life-like and artistic quality of their illustrations; reproduced by Singer (1928) are several examples in
which insects (a dragonflv. beetles. caterpillars. etc.) are shown sitting on the plants. all represented in a stvle almost
indisunguishabie to the casual eve from a good modern drawing. Among the better illustrations are the beautiful woodcurs
(made bv Hans Weiditz} in Orto Brunfels' Herbarium Vivae Eicones. compiled in 1530. The text. unfortunareiv. is far
below the standard set bv the pictures; copied from the durable herbal of Dioscorides. it describes mediterranean plants
completelv inconsistent with the local plants in the drawings. from the Rhine region in Germanv. A widelv copied work
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produced in 1942 bv Leonhard Fuchs (A.D. 1501-1566) called De Historia Stirpium presents a set of relatvelv accurate
plant identificarions and an outstanding series of woodcuts by Albrecht Mever based on a studv of nature. The first truls
modern herbal is judged by Singer to be that of William Turner in 1551 it 1s described as the first scientific work on plants
in our modern sense. Rembert Dodoens of Holland also produced a fine herbal in 1554: the famous Herball ot John Gerard
(1633) was based on Dodoens work. but employed for its illustrations a magnificent set of 1800 woodcuts made in Europe
in 1590.

As Tiltman and other students of the Vovnich manuscript have noted. thev have had little success in relaung 1ts plant
drawings to any of the limited traditions of plant illustration touched upon above. or indeed to anv other herbal drawing vr
manuscript. There is a very general similarity of feeling or design 1n some Vovaich manuscript drawings and a scatrerine ot
pictures in this herbal or that one. There is also a superficial similarity of stvle between some Vovnich manuscript drawings
and some of the very debased. distorted products of successive recopving 1n early herbals (although the stvlizatuon ot the
Voynich manuscript plants may well be deliberate rather than a result of degradauon through copving: we have 1n anv case
been notably unsuccessful in discovering any-source from which such.copies might have come). There i1s nothing in these
comparisons to convince any student that he has found a counterpart or original for a Vovnich manuscript drawing in anv
other herbal manuscript. There 1s always a possibilitv, of course, that some manuscript or early printed work with drawines
closely akin to those in the Vovnich manuscript mav yet be turned up bv some diligent researcher. The alchemical drawings
shown in figure 36 seem. at least to my eye. considerably closer in stvle and feeling to the plant drawings ot the Vovnich
manuscript than most. if not all. of the herbal illustrations I have seen in my own admittedlv limited search for parallels. It
my feeling that we should certainly include alchemv works in our invesugations. even though thev might not be expected
deal with plants as such. but rather as symbols for alchemical entities (the sun. moon. merals. chemicals. etc ).
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Chapter 11
Concluding Remarks: Some Suggestions for Further Research

In closing this monograph on the Vovnich manuscript. | would like to suggest some lines along which future work on the
problem might profitablv be directed. These suggestions include efforts aimed at gathering more data to resolve some of the
manv unknowns in the problem; and efforts designed to achieve a more rigorous. complete. and scienufic analvsis of the daca
we now have,

11.1 Paleographic and Other Scientific Studsies of the Manuscript

In my opinion. it is of primary importance that the inks. pigments. and vellum of the manuscript be tested and examined
scientifically and compared to those of other manuscripes bv paleographers and art historians: and that the pages of the
manuscript be studied under special lighting and otherwise treated to bring up traces of erased. faded. or illegible wriung. As
far as | have been able to discover, no such research has ever been carried out, Further, there are no current plans on thc part
of the present owner of the manuscript (the Beinecke Library at Yale) to make anv such studies in the near tuture
Nevertheless, only studies such as these can offer anv hope of sausfactory answers to manv of our quesuons. They could turn
up crucial new information that might completelv alter the complexion of the problem. I hope that some present or future
student will be able to arouse interest in a scientific phvsical studv of the manuscript. obtain funding for it. and set the
necessary wheels in motion to accomplish the research and make its results known to other studenss. If anv reader of this
monograph knows of anv such scientific studies already carried out on the manuscripe. | hope he will inform me of them.

11.2 Uncovering More of the Manuscript's History

As we saw 1n Chapters | and 2. Wilfrid M. Vovnich succeeded in ferreting out a considerable quanury of usetul and
interesting information about the history and previous ownership of the manuscript. In his historical sketch (Vovnich 1921
he indicated many promising leads for others to pursue. Everv known or suspected owner of the manuscript should be
researched in depth: renewed attempts should be made to locate correspondence. libraries. and other coliections of papers
pertaining to or belonging to thess people. and to track down anv references to the manuscript and attempts to decipher it
Someone should cerainly trv to locate the Villa Mondragone or other places where papers and manuscripts once stored there
might now be preserved. in the hope of finding-additional records relating to the manuscripe (for example. notes made by
Athanasius Kircher or by the unknown previous owner who wrote to Kircher about the manuscript). The archives of
Rudolph’s Court at Prague should also be 2 promising source of correspondence or notes concerning the manuscript.
Background sleuthing of this nature is certain to provide us with at least a few new nuggets of information that could
transform the problem or. at least. reduce the discouraging number of unknowns that now confront us.

11.3 Collateral Research

While all the most obvious sources have apparendy been examined. as well as some more obscure ones. in search of
possible parallels to the Voynich text and drawings. it still seems worthwhile to keep up the hunt among less well-known and
less accessible sources. I believe that alchemy writings. in particular. deserve closer anention. since they mav not have been so
thoroughly studied bv Vovnich manuscript researchers as have herbal. medical. and astrological sources. More attenton
early crvprographic writings of the fourteenth through the sixteenth centuries might also richlv repav our effores. In facr. 4
determined. thorough. and painstaking attempt to search through manuscript collecuons and early printed books on almos:
anv of the topics sketched in Chapters 8 and 9 of this monograph could stll turn up 2 new and illuminaung bit of evidence
for a student specificallv searching for a parallel to the Vovnich manuscripe. It seems to me highlv unlikelv that the Vovnich
manuscript scribe(s) and illuminator(s) never wrote or drew anv other work in their lives: there is alwavs 2 hope of findiny
somewhere a drawing of similar style that might give us a clue to their identity or place of origin. or another scrap of text in
the Vovnich script among someone s papers.




11.4 A Comprebensive Machine File of the Text

In Chaprer 6. we saw thar several abortive attemprs were made to carrv out computer studies of the enure corpus of
Vornich text. Out of the approximately 250.000 characters of text in the manuscript. most students have studied onlv small
samples ranging from 5000 to 25.000 characters in length. Currier has probably dealt with the largest machine samples ot
anv student. and his transcription alphabet appears to be the most practical choice for machine processing. (I have discarded
my own transcription in favor of Currier’s. in spite of the fact that | had already placed some 19.000 characters of text on
magnetic tape using my own alphabet before I came upon detailed descriptions of his research.) Father Petersen’s
concordance of the entire manuscript. made by hand. is preserved in the Friedman Collection at the Marshall Libraryv in
Lexingron. Virginia, where it is not easily accessible to most students.

It would be of great value. in my opinion. to have a complete machine file of the corpus. in Currier’s transcripuon. and
including identification of “hand.” “language.” and the apparent subject marrer ( herbal. pharmaceutical. astrological. etc. -
as well as anv other property which students have found to be stausucally significant. This file could be used as a basis for 4
wide variety of studies. to help in forming and testing hypotheses concerming the text. and exploring further the impo: tant
“hand” and “language” phenomena discovered by Currier as well as other macters. Smaller. carefully selected samples could
be formed from the entre corpus for any specific purpose.

11.5 Scientific Hypothesis Formation and Testing

Hvpotheses about the narure of the text should be based on all the known phenomena. and on a careful study of the entre
corpus of text (not just one section or a few pages here and there). The hvpotheses should also take into account and attempt
to e::_phm all the phenomens clearlv demonstrated by other researchers (Tiltman's “beginning-middle-ending” structure.
Currier’s “languages™ and “hands": the repetitive panterning of “words.”" etc.). Finally. the hvpotheses should be consistent
with. and bear some relation to. what is known of the nature. background. and history of the manuscript itself. In addition. |
think we should entertain not just one hypothesis. bur a set of alternauve theories that seem capable of explaining all or 4
large part of the data. Having set up such a body of reasonable hypotheses, we should design “experiments” based on
samples selecuvely drawn from the entire corpus (2l made accessible to computer processing in one formart and transcripuon.
as suggested above): samples such that we can attempt to confirm or disconfirm each of our theories in an orderly manner
Thus research will. of necessity. also involve parallel studies of text in Laun. in certain other natural languages. or in svnthetic
languages of various types.

In the absence of anv cribs. parallel texts. or other breaks into the text via external or collateral data. our only hope of
success lies in an orderiv and cooperanive saientific approach to the entire body of text and all the other data we have. In this
wav, perhaps we can some dav achieve a solutun whose sausfving completeness and appropriateness will do full justice to the
elegant enigma of the Vovnich manuscripe.
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“THE MOST MYSTERIOUS MANUSCRIPT IN THE WORLD"

THE ROGER BACON CIPHER MANUSCRIPT

(BACON, ROGER ?2.) Cipher manuscript on vellum. Text written in a secret script,
apparently based on Roman minuscule characters, irregularly disposed on the pages.
102 leaves (of 116; lacks 14 leaves), including 7 double-folio folding leaves; 3 triple
fclio folding leaves; and one quadruple folio folding leaf. With added signature marks
(of 'the XVth or XVIth century), and foliation (of the XVIth or XVIIth century)
1-11, 15-58, 65-73, 75-90, 95-96, 99-108, 111-116. With about 400 drawings of bo-
tanical subjects, including many of full-page size; 33 drawings of astrological or
astronomical subjects, plus about 350 single star-figures; and 42 (biological ?) draw-
ings, most of which include human figures. The drawings colored in several shades
of green, brown, light yellow, blue, and dark red. Large 8vo (c.250 xc.160 mm.). Old
limp vellum covers (now detached). From the libraries of John Dee (?), the Emperor
Rudolph II (reigned 1576-1611); Jacobus Horcicky (Sinapius) de Tepenecz; Joannes
Marcus Marci of Cronland (1666); Athanasius Kircher, S.J.; and Wilfrid M. Voynich.
Accompanied by an Autograph Letter signed by Joannes Marcus, presenting the book
to Athanasius Kircher.
No place or date, (XVth century, or earlier?).

An enigmatic mediaeval manuscript, which for over forty years has baffled the scholars and crypto-
graphers who have attempted to wrest its secrets from it. It has been termed by Professor John
M. Manly, who made a detailed study of it, “the most mysterious manuscript in the world.”

Fig. 1.—Entry for the Voynich Manuscript from H. P. Kraus Catalog
| Reproduced from Tileman 1968)
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REVEREND AND DISTINGUISHED SIR;
FATHER IN CHRIST:

This book. bequeathed to me by an inumate triend. | destined for
vou. mv very dear Athanasius. as soon as it came into mv posession,
tor | was convinced it could be read bv no one except vourself.

The tormer owner of this book once asked vour opinion by letrer.
copving and sending vou-a portion of the book from which he believed
vou would be able to read the remainder. burt he at that ume refused
to send“the book itself. To its deciphering he devoted unflagging toil.
as 1s apparent from attempts of his which 1 send vou herewith. and he
relinquished hope onlv with his life. But his toil was in vain. tor such
Sphinxes as these obev no one burt their master. Kircher. Accept now
this token. such as it is and long overdue though it be. of mv affection
for vou. and burst through its bars. if there are anv. with vour wonred
success.

Dr. Raphael. tutor in the Bohemian language to Ferdinand III.
then King of Bohemia. told me the said book had belonged to the
Emperor Rudolph and that he presented the bearer who brought him
the book 600 ducars. He believed the author was Roger Bacon. the
Englishman. On this point I suspend judgement: it is vour place to
define for us whar view we should take thereon. to whose favor and
kindness | unreservedly commit myself and remain

At the command of vour Reverence.

JOANNES MARCUS MARCI.
of Cronland

PRAGUE. 19th August. 1665/
6

Fig. 3—Transladon of Letter
[Tileman 19681
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Folio No. | Description Folio No. Description
I textonly: (1) (2) (74) {missing)

Iv=1 1y herbal 7Sr.v human figures
(B #4) Imussing | Tor text onlv 1 11
13r=%"r herbal Tov=8B4v human figures
17 12) 85/86rl text only

49r (n 85/86r2 cosmological
57 cosmological; (1) BS/86r3 net of rosettes
S8r.v text only 85/86r4 net of rosertes

[ 59=641 (mussing | B5/86v] net of rosettes
65y herbal BS/BG6v2 net of rosetres
oor textonlv, (1112 BS/8B6v3 cosmological
OO herbal BS/86v4 cosmological
07rl.vl astronomical BS/BONS.v6 text onlv

67r2 astronormical B7r.v herbal

67v2 cosmological BEr.v pharmaceuncal
68rl.vl astronomical BOrl.vl pharmaceuncal
68r2.v2 astronomical 89r2.v2 pharmaceutical
68r3 astronomical 90rl.vl herbal

o8v3 cosmological Wr2.v2 herbal

OYr.. cosmological (91-92) (missing)

Torl cosmolugical 93r-90 herbal

Tivl astrol.. Aries idark) 99r=102v2 pharmaceuncal
TOr2 astrol.. Pisces 103=116r text onlv, stars
“ir astrol.. Arnes (Light) 116w (th 2y

v astrol.. Taurus (hght

T2l astrol.: Taurus (dark)

vl astrrol.: Libra

T2r2 astrol.: Gemimi 111 Kev-like sequences

7242 astrol.. Virgo

72e3 astrol.: Cancer 12) Textin extrancous scripts
T2v3 autrol.: Leo

733 astrol.: Scorpio

Tiv3 astrol.: Sagirtanius

Fig.4.—List of Folio Numbers and Apparent Subject Matter
(Foliauon of Petersen Photocopy)
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7% '\v Felie fOFL 4olte Sav

Fig. 5.—Some Details from Herbal and Pharmaceutical Folios
(Redrawn from a phorocopy )
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Fig. 6.—More Denils from Herbal and Pharmaceutical Folios
( Redrawn from « ph )
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Fig. 7.—Details from Herbal Folios
(Redrawn from s photocopy)
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Fig. 8.—~More Denils from Herbal Folios
(Rasrwwrn from 2 pbosscopy )
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Fig. 9.—Denils from Herbal and Pharmaceutical Folios
(Red from a ,-‘ ol
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folic 72+l
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£feolio 7avd

foiio OV

folieo Tdv3

folie 13v {elle Tava

Fig. 10.—Some Zodiac Medallioas and Moath Names
{ Redrown from a phosocopy!



Folio Sign Month Rings of Figures (From Center) Sum
First Second “Third

e Aries (higho April $ 4 10 b IS
all c all ¢

Tovi Aries (dark) April S (1) 10 b IS
nandc nand c

*he Taurus (light Mav 5 AT 10 s
nand ¢ nand ¢

~arl Taurus idark) Mav S b 3 15
all ¢ n. hars

T2r2 Gemint June 9 13 16 13) S 13 A0
alln <4 c.restn n. hats

72r3 Cancer July 7 (3 I (3 12 15 30
n. hats n. hars n. hats

72v3 Leo August 12 (3 I8 (3 i
alln alln

T2v2 Virgo September 12 13 18 3 30
alln alln

72vl Libra October 1w 3 20 (31 A0
n. hats n. hats

T3r Scorpio November o 13 16 13 PR 30
all'n alln all n

T3¢ Sagittanius December 10 (3 16 (3 4 15 S0
alln alln all n

73 ¢ Capricorn Januarv missing n = naked

T4y Aquarius Februarvy missing ¢ = clothed

Tiw2 Pisces March 10 12y 19 (1 29
n. hars n. hats

(1) verucal “cans” (2) horizontal “cans” (3) no “cans’

Fig. 11.—Groupings of Human Figures in Astrological Drawings
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Folio Elements in Rings (lnside Ourward)
Central First Second Third Qurermost
STy ¥ i2setsof 68 (4 umes
- phrases) 4 phrases <4 paragraphs 17 symbols) < paragraphs
67rl moon 24 (12 double 24 (12 double
ravs) ravs/
67vl sun 34 (17 double 12 phrases
rays)
6%r2 ¥-pointed 8 words 12 moons 7 words | 2 paragraphs
star and phrases 12 phrases
672 sun In square - centripe.- - centrifu-
tal spouts gal spours
O8r | none star field sun at top
29 words moon below
681 moon 16 (8 double 16 (rwo sets
rays) of B)
O8r2 none star field moon at top
24 words sun below
OBv2 sun 8 (< double 4 radial
ravs) phrases 8 phrases
OBr3 moun B (4 phrases <4 radial
< star sets! word pairs
oYr 6-pointed 6 letters 45 pipes
star 21 phrases
oYy 8- pointed 28 pipes
star and words
“Orl 6-pointed 6 words 58 cells 9 waves 9 radial
star words
“0r2 suni?) 8 segments 8 subdivi-
sions
85/BOr2 | sun 4 quadrants 4 spouts
B3/86vA - cones
from corners 4 paragraphs
¥5/86v+ | moon 5 frothy 4 human
rings figures

Fig. 12.—Groupings of Elements in Astronomical and Cosmological Folios
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All

Folio | Figures Female Male Subgroupings
75¢ 14 14 - 2 tubs: top, 8 bottom 6
75v 29 29 — 2 tubs: top 10, bottom 19
T6v b] 4 1? scarrered
77 4 3 12 scattered
T7v 7 7 — scartered
78¢ 13 13 - 2 pools: top 7. bottom 8
78v 9 9 - one big rub with 7 “windows"
79 7 7 - scarered
79 4 - - scattered; 5 animals also
80r 16 15 12 3rows: 10,4.2
B0v 12 12 - scattered
Blr 13 13 — 2 rubs: top 7. bottom 6
Blv 16 16 — one big b
B2r 15 15 - 4 scarrered; 11 in large pool
B2v 7 7 - scattered
Bir 5 5 - scattered
83v 4 4 - scarrered
84r 33 33 - 3cubs: 12,10, 11
84v 15 15 — 2 tubs: top 7. bottom 8
total 230 227 3

Fig. 13.—Groupings of Elements in Human Figure Folios
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Sin!le Dual Ternary
Archetvpical 10D 1AH PATER
World EL SADAI FILIUS
SPIRITUS SANCTUS
Intellectual ANIMA ANGELLUS INNOCENTES
World MUNDI ANIMA MARTYRES
CONFESSORES
Celesual SOL SOL MOBILIA
World LUNA FIXA
COMMUNIA
Elemental LAPIS TERRA SIMPLICIA
World PHILOSO- AQUA COMPOSITA
PHORUM DECOMPOSITA
The Minor COR COR CAPUT
World CEREBRUM PECTUS
(Man) VENTER
Tnfernal LUCIFER BEEMOTH MALEFICI
World LEVIATHAN APOSTATAE
INFIDELES

Fig. 14.—Some Medieval Tables of Correspondences: Ones, Twos, Threes
(Seirvied and adapesd from Agnpps 1970, pp. 1616
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Fig. 15—Details from Pharmaceutical and “Human Figure” Folios
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13 l-_ Similar
Digat cl-:a:ry c:::ry u::r! ccl:u:-y :‘;::’::
l T | \ ) L
RIT | 4 9 2 -3 2Y
2 277
3 ;r 3 3 lrlr?l
2 A7 | R2P1 24 | R4
) 43 4 (aly) RT3
s |4yl w96 | 454 | T5S
6 o § o 6 o o .3 = W
, |3 ™MI A N on N o
T o
. | 84 3 3 g2 8
. 99 92¢| 722 9 J 3
0 oe'p) o f‘f‘. - S
8 o

Fig. 16.—Comparison of Voynich Synhnls and Early Arabic Numerals
INumeral form redrwwn from Hill 1911)
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e cre, cer, car, cere

.

1), O

)

‘:;’;':::’ Similar Latio Abbreviation Vormich | Similar Latin Abbeevition
< v C'-lm ‘-‘Dﬂ l) l) —ur, —fur, —er
| 4 (o ra, ci, cri 7) .
~ | = co. quo e
a | = @
cus
‘-P‘ ‘:‘9 = cuius 1 cor l) ter. in—. im-—
Z Z  cun, con. cum, quon "w ~um

=tum. =mum. —ntum

2

1. qu -f —-i3, =$=

termi

lg“:} M

rJ‘ -nd. -t~

y Jf -rum. -mbrus
7 (5 -us, ~tum, cis-

(super-
script)

elus
=gtam, —ent

-nt-, ~nd-

A

O-bu“\.ﬂu
3

one

con. cum. com

oo | S\

q =us, —0%, =13, =5

£ foris. folio
€ fiar

=5 fr

134 ~mbrus
e poper

Fig. 17.—Comparison of Voynich Symbols with Latin Abbreviations

{Latn abbrenavens adapeed from Cappeili 1949)
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Two Elemenis ! Thise Bt Larger
iti ompounds
;ﬁﬁl 5::::, Compound :;::i;:l Compouad Compo
N R | B | R
17 )
Yo | F& |t
a ca 7 ‘;Fk_c
o —o # (b |25
f It
Fo|Ee
& <
R & i
. S |t 558
b P
" c Ly 4 Tt #:’ d:&
a ) X
v o/
Y o’
. & O\ . .
9 ? ) R o—°
4+ (%0 =, A% P ) i
> | = 5| B
¢ 4 18 s
o~ C oT ? 07': ﬁ
%f .—?f 2 ﬁ C'l, ] 6
° L1g oifs
y | o+
[stincon Componiforns 1 o f 3,2 oo o fF TFo |

Fig. 18.—Some Compound and Ligarured Forms
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Fig. 20.—~Some Embellished and Variant Forms of Voynich Symbols
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\;3 Folio 116v (Petersen's transcription)
3\ olio 116v rsen’s tr pa
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Folio 17r (Petersen)

Fig. 21.—Denils Showing Fragments of Writing in Extraneous Scripts
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Folio Marking Interpretation
8v P U’ farst (primus)
16v 29 second
24v } 9 third
32v 4 v fourth
40v %2 fifth
48v 6% sixth
Sév N seventh

v S°? eighth
67rl . 7 n, b
| T0v1 lom, tenth
» T2vl ”7 "9 eleventh /
83r . 9 ?
84v ; l }, thurteenth
85/86v3 |2 4 fourteenth
90v1 ! (=? fifteenth
: i suxteenth
: 9%6v f I A’ seventeenth
’ : - - - l'l‘b‘ll'l'luh
102v1 i [9 nineteenth
103¢ 19 twenueth
FUrI— =——— &

Fig. 22.~Folio Gatherings
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v 5 g -
ry o ® . SABa§ A rRY kAT T OB VR i P4y

aen a‘!‘ " |
“ 1,‘;..- e q)q+ wAx +- .-r';l(“— G v+ '
i iy o -l 0 ¥,

) g 1] a2 BA S
Wl eg avueiy pANPERLETRT 3 , |

“Key" Sentences. Folio 116v (Photocopy)

-k- m-rcﬁ'iron n‘é&énﬁma "f‘h\uPrpQ + ¢+ cay ceve+ ‘Pavra
[ix tvRanX Fmenxl vyx g aliat mala 1
alw anea va(-d\ Vel’?) F. nm 3“-‘1 m"PO

fmr

Petersen’s Hand Transcripe

michi con olada ba ..
quadrix  nomix
o\’o(’rzzcc? valsch ubren so nim ga nicht o.
Brumbaugh's Reading (Brumbaugh 1975)

michiton oladebas mulfes o feer cer portas

-:Ix quarix merix ahca maria
sse ualsen ubren se am jqf mich o
Newbold's First Reading (Newbold 1928, p. 73)

v
michiton eladabad + mtltcds « Fe +1‘c‘o‘:r cerc + portad 4
Si1x + 'nmrlx + mo(“iX+ vix + ahta < net pict#
o< 0( +° t...uv tl&("" w ubren se mim aq‘F rm‘H'l e

Newbold's Second Reading (Newbold 1928, p. 108)

Fig. 23.—Some Different Readings of Folio 116v
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Fig. 24.—"Key"'-Like Sequences
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“Ovary" Labels (Folio 78r)

offcc® 2830

F EMM I NI N O

Upper Tube Label
$ q? age ﬁ 9

1 §S TS N F UNDU NTR

Lower Tube Label

Sccc‘SA}.?
1 M MC 1 SN NTR

“Sack™ Labels

le:cﬁ)

F E MMI

N

“Isus infunduntur”

“Immiscuntur” or ' Imcisunancur”

o a? o 5}2#901 o? 9

FEEST O 1 NSTN UT U T NTR " Festo in{i)suo
utunur
ol a ? a }.
FE S TSN “*Festvi sunt”
) A p 3 L o U a ST
d C (] M + ND et  um
P D >J  N(UNT) | § DER ., S
tf E e O(FVB) |$¢ ERREE | unp
e F (BVO) ‘j— P 1f PER ﬁ UNDR
. S:H 1 R - RUM Gk PErM
~ H.G o S P HUM ‘_m EM.ME
% ‘ X d ME ¥ MER
 f NE (f EX i1 M D N

Fig. 25.—Feely’s Initial “Clews"” and Cipher Alphabet
(Adspesd from Feely 1943, pp. L1, 34-39)
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L 3
¢ =
SN R A 2
© X | ¥ 2 a D | =
1 2 3 4 5 6 7 B 9
A B C D ° E F G H I
J K L M N (8] P Q
R S T U us
v W (X) X b z
N e — =
Deaphering Matrix

{Vormch symbols in wpper rows reconscructed by the wrriter from Brumbasgh s rext)

" Plain: A B C DE FGHI J] KLMNUOPOQ

! Cpher: 1 2 3 45 67 89 1 2 3 4 56 7 8

()
Plain: R ST UVW X Y ZUS oeo? (Jtct.’
! Cipher: 2 46 81 3 35 71909 A RAB YCCUS
Enciphering Alphabet From "Key" Sequence. Folio 116v
(27 (o) ?
‘?& \’nqei’au337 "'Lo2a eOt:L-p aﬁcie
P E (PPPERQU? ?0QUs P AP(A)(VIAY]S VLCER

A A
W) 2 ? " '
20:1:(’&, no‘Pq(’, ela< o ﬂil?‘:‘)t

pap(aagus PALE(V) US VRE(VIA PA SPA -

2o My 2aladtalfok 2 oFa

PACLUS PJPERHELA;:, GALER

Decipherments of Plant Labels on Folio 100r

Fig 26.—Brumbaugh's Results
(Brumbsugh 1974)

(Question marks and letters in parentheses indicate places where there is some doubt as to interpretation
of the characrers by Brumbaugh. Voynich characters are as seen and transcribed b the writer)
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Roots Suffixes

O"’. ol- | "0\3 "a:b -m\b -on\-\b

- Ae -a\e "'n.\\e -A\\\e
q-orf', q-a‘f'- o A;( -a\R -&\\R-—u\\x

sl 438 | - o2

e - - o
CZL - - ¢9 ce9 ccc.?
&- = c%y c.cS’? cccgy

Fig. 27.—Tiltman’s Division of Common Words into " Roots" and "Suffixes"
(Tikman 1931
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Voynich Currier Currier
Symbol Language A Language B Krischer D’Imperio
(Herbal) (Herbal) (fo. 103-116) (Herbal,
' Astronom.)
4+ 290 257 233 368
o) 2249 1373 729 3389
g 884 1250 406 1333
9 1231 1529 464 1893
2 205 151 41 425
R 663 496 250 (all) 1005
R 531 495 201 (all) 971
cT 1315 752 376 1373
& 415 289 93 557
1t 516 376 187 734
¥ 75 108 47 154
H 595 801 267 865
£ 21 63 6 53
* 165 51 13 266
& 42 12 7 49
86 100 15 106
2 7 9 2 29
a 900 1085 546 1470
¢ 769 1390 730 1094
t 16 8 E [ ¢ 216
Iz 4 1 0 o 83
1 1 0 0 , Ay
rug 0 0 0 (4 23
¢ 22 45 35 | « 689
e 8 24 I - 12
e’ 3 2 1 o 2
J 38 3 4 —o 0
w2 82 73 38 v 7
ine 455 286 153
d 18 22 0 i- 32
4 78 99 23 ? 13
11f 6 5 l
P 1 1 1
wirf 0 0 0
J 13 7 1
>4 5 5 _ 11
p_ ] T 2
Totals 11709 11168 4896 18137

Fig. 28.—Monographic Frequency Counts of Some Students
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Cauda Capricorni

Cauda Capricorni

Hermetic (Festugiere 1944-54) Agrippa (1970) Hermetic (Festugiére 1944-54)
Aldebaran Caput Algol Acharnahar
Alchoraya Pleiades Aldebaran
Caput Algol Aldeboram Hayok
Alhaiot Hircus Ascherhe Aljemaniya
Alhabor Canis Major Jed Algeuze
Algomeisa Canis Minor Rigel Algeuze
Cor Leonis Cor Leonis Sohel
Ala Corvi Cauda Ursae Ascherhe Asschemalija
Alchimech Alaazel Ala Corvi Cor Leonis
Alchimech Abrameth Spica Lion's Tail
Benenays Alchameth Alramech
Alfeca Elpheya Alahzel
Cor Scorpionis Cor Scorpionis Centaur
Vultur Cadens Vultur Cadens Vultur Cadens

Mouth of Southern Fish

Fig. 29.—Names of Fifteen Fixed Stars
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Picatrix (Ritter and Plessner 1962)

Agrippa (1970)

O 00~ O WA By —

Al-Saratin
Al-Butain
Al-Turaija
Al-Dabaran
Al-Haq'a
Al-Han'a
Al-Dira
Al-Nartra
Al-Tarf(a)
Al-Gabha
Al-Zubra
Al-Sarfa
Al-‘auwa’
Al-Simak
Al-Gafr
Al-Zubana
Al-Tklil
Al-Qalb
Al-Saula
Al-Na'a'aim
Al-Balda
Sa'd Al-Dabih
Sa'd Buta’
Sa'd Al-Su'ud
Sa'd Al-Ahbija

- Al-Far) Al-Muqaddam

Al-Farj Al-Mu'ahhar
Al-Risa’

Alnath
Allothaim
Athorave
Aldebram
Alchatava
Alhanna
Aldimiach
Alnaza
Alcharph
Algebh
Azobra
Alzarpha
Alhayre
Azimeth
Algapha
Azubene
Alchil
Aljob
Achala
Abnahava
Abeda
Sadahacha
Sabadola
Chadezoad
Sadalabra
Pthagal Mocaden
Alhalgalmoad
Alchalh

Fig. 30.—Stations of the Moon

108




Zodiac Egypt "Hermeric Coptic
Sign (Roman Times) (200~300BC) (400AD)
_ 1 Xont-Har | ;cév-r;{u « xov‘l‘: é
Aries 2 Xont-Xre Kovig f'c,; XGV'Tdrer
3 | Si-Ket ot Kt.T' oL KéT
1 Xau T uiov XJov
Taurus 2 Arat kpov |, Zpw
) Remen-Hare : /8 uﬂt‘-“"s f-.opppof.dft'
. 1 Thosalk 'g -] )(aL ,
Gemini 2 Uaret odw £ ov Kfé
3 | Phu-Hor e m,:rae c‘oﬂdft-
1 Sopdet ruoc rwﬁr. S
Cancer 2 Seta ad Pee r ociT
3 Knum Xvelges | _wi,q:'g
1 Xar-Knum X ve u/lis veoms
Leo 2 Ha-Tet ! g,:’r:yx s
3 Phu-Tet TLTe pour y T
1 | Tom .(096/4 3 ‘n.f/l
Virgo 2 Uste-Bikot ppuﬂds . oawmf
3 Aposot .g/t*-(rd/u u-é oo
1 Sobxos r’f osuKed ou
] xué
Libra 2 ;n-)(ont yeé-r‘;..,,s TInXebT
3 ont-Har oD govr-rft
1 Spt-Xne Aoy T Y qvt
Scorpio 2 | Sesme oNarixes | reemé ,
3 | Si-Sesme =$RALS ceTiend
. 1 ,| Hre-Ua cépes novs
Sagittarius 2 Smn_e Teu v.s re rﬂé
3 Konime X 6codp Komaé
- 1 Smat -r.,z { f MR T
pricorn 2 Seat ¢
5 & S e me 'rex :’f “ n
& MLXVLOS Lepe
1 Tra-Xu zq- J = sy
Aquarius 2 Xu T oToAY W xed
3 Tra-Biu Xovou/q.ﬁs mripreY
1 Biu ‘T(-Tl-.ﬂ‘-‘ e {ou 7
Pisces 2 Xn_nt-?-hr cofl ¢ L XovTdpeE
j ¢ | Tt upd mnp1ed

(Gundel 1936, pp. 77ff.)
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Third Pentacle of Sarurn

Pentacle for Conjuring Infernal Spirits
(From The Keys of Solomon. Machers 1974) (de Givry 1971)

U RIVIE|L 20| | |24 |3 NIE|G |o T
Ria[M]I |e AT E|R|A |S|e
LM {m]] g Cla|R |A|C
s

Ell [MIAIR dd & olsla lele
LIELI JR|U 26|40 |c3 |45 --T-OIGE/J
A charm to cause any Square for use during Ad\n;mfudim
SPArt to appear in the angelic invocation visions
form of a serpent

(Machers 1973) .

Fig. 32.—Some Magical Seals and Talismans
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Some of John Dee’s Angel Names (Deacon 1968)

Spirits of the Hours
(Agrippa 1970)

Aethyrs |  Governors Py Day Night
1. Lil Occodon Sabathiel Yayn Beron
:nmmb Madimiel lanor Barol
s Nafnia Thami
Ragahet Saica Athir
. . ol .
2. Ain Eugnu Corabie tedal Mk
Disliva Lavanael - -
Zedekiel Owrer Netos
(Governors Tamic Tafrac
3. Zom Slm;pha plche Saffu
: Virooli “watchtowers” Neron ¥
! or seven
A’f::') circles of eyen Aglo
(90 in all) a2 Abai ——
(exc.)
(30 in all) Natalon Salam
_—————
Names of Planetary Spirits Abramelio (Mathers 1975)
“Picatrix -
de Givry 4 4 Superior 8 Sub-
(Rirter-Plessner 49 x
(1971) 1962) Spirits Princes
Saturn Aratron Asbil Lucifer Astaroth
Jupirer Bethor Rufija’il Leviathan Magoth
Mars Phaleg Rubija’il Sa Asmodeus
Sun Och Bail - Beelzebud
Venus Hagith Bira'il Belial Oriens
Mercury Ophiel Harqil Paimon
Moon Phuel Salja’il Ariton
Amaymon

Fig. 33.—Some Demon snd Angel Names
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(441

JUDIPIW 1T T JO BIWIF—"p¢ ‘F1g

l Tempera- Zodiac
Humors | Elements | Qualities |Conditions| ments Colors Seasons Ages Winds Signs
Artes
Blood Air Hot-Moist | Liquid Sanguine Red Spring | Childhood S Taurus
Gemini
Cancer
Yellow Bile]  Fire Hot-Dry | Gaseous | Choleric Yellow Summer Youth E Leo
Virgo
Libra
Black Bile | Earth Cold-Dry Dense | Melancholic Black Autumn Maturity N Scorpio
X Sagittarius
Capricorn
Phlegm Water Cold-Moist|  Solid Phlegmatic White Winter Old Age w Aquarius

Pisces




Sephiroth Attributes of God Spheres
Kether The Supreme Primum Mobile
Hokhmah | Wisdom Ogdoad (Fixed Stars)
Binah Intelligence Saturn

Hesod Love, Mercy Jupiter

Gevurah Power, Wrath Mars

Newseh Eternity Venus

Hod Majesty Mercury

Yesod Basis Luna

Malkuth Kingdom, Glory Elemenss

Fig. 35.—Some Elements of Cabala
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¥

. i |

: .

N o S8
/et « a
) "

v 4. 5
1 e .
?
» )
-~ .“t‘

J’M,Mu.c.ly‘s'

The Herb Lunaria

(Ashnole 1632. p. 348) 1

(Ashaole 1632, p 330)

Fig. 36.—Two Alchemical Drawings
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Fig. 37.—Some Costume Elements in Voynich Manuscript Drawings
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clf;rc.r-.-:'\ rr;{'z 1'13,290'/\2'55 Iryvn?

Notaria Aristotelis. England. Thirteenth Century
lvshmen 1940, p M)

YCALITAT PINP 9P T2 9

$ be @ =» fg hi k m n o ¥ N F ®

: | =
Base Characters

FJ b A8 db 4% o1k

Twelve Auxiliarv Marks Added to the Foot of Base Symbal “A"

John Willis" Stenographie
(Duthie 1970)

j sbound L about ‘-f-l forget (remember +F)
(antonym)
s ko gy AP \Z abandon (A~ forsake)
— anger (synonym)
“cl 1| Words™ Wi
Thomas Bright's Characteric  (Duthue 1970
; AN S Lk 4 o 1 =2 U = k.
1 a b d e f 4 h iR kcq | m n
(/7 « = &~ v ) » ¥z X
; o p qlu) r s t u v w x v oz ch
H N N & a O b
: ba be bi bo bu sh
f
i YL o /™ abound
] M tebellion — repee
- words in full abbreviated words

e e ey

Fig. 38.—Early Shorthand Systems
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A BCDETFGHI KLMN OPQ RS TUXY 2z

TP TLa I NI+ %T 3o paps +o-ote§ =

Nomenclator:

PAPA g VENETI vie

CARDINALIS 3p MONACHUS an

REX FRANCIE ed ANTONIUS PONTIS pro

MONS PESULANUS ¢ 4 FLORENTINI pe etc.

A Cipher of Parma, 1379 (Meseer 1906.p. 173)

A B C D E F G H I L MN O P Q R s T U
L9 7%¥2 § 3Lv+ 4350 ¢ =35
@ * X v -0 f H
b4 + B I

Nulls: ?;D??W(bhﬂplr Q Pope S @ R con ? quo
Cpnertex: 94 PT 3X+X WHEI+H§Y-VIX JOUY+902643 ... -

prov ide aturperdompa pamdep a tri. ..
A Venetian Cipher, 1411 * (sax0 1947.p. 3)

AB'CDEFGHILMNOPQRSTUXT'T’I
9T 44 9 =3+t 3 b?}*w?!'ﬂf‘ﬁ'?’é_‘!a
:nq-::q-.-.rd- ».ﬁ.uip*,s;‘f&on?
Nulls; 3 °

$ 033 4TF W 4

e
Slables: =D e on ft 4o &0
QUA QUE QUI QUO QUU
(This system also included a “"nomenclator™. or set of code words) [

Code of Urbino. 1440 (One of 72 similar codes) (Sacco 1947.p. 6) |
e =

Fig. 39.—Some Early ltalian Cryptographic Systems
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::id Word Matrix or Chart: Column Designators
‘.
nator | I, BD 11, AF HLDL § HILCL V, AC E
==
i AUDIO BONUM CEDO f DILIGO EXPELLO FALLO
ii |AMO BELLUM CONFERO | DORMIO EXPLICO FALSUM
iij ASPICIO BENEFICIO | CONCLUD DONO EXTOLLO FALLACIO
iiij AGNOSCO | BIS COMMENDO COCEO EXIMO FRAUS
v ALEXANDER BESTIA CONSIGNO| DOCTRINA EMO FORSAN
vi AMOR BELLIGERO| CONDEMNO DOLUS EMULO FORIS
vij APPETO BACULUS |COMMO DOLOR EQUUS FORAMINA
ewc. |etw. etc. etc. etc. etc. etc.
i
Ending Codes Case and Number Gender 4
Nouns: 3
Singular Plural A
Nominative A G Masculine BB 1
Genitive B H Feminune cC
Dative C 1 Neuter DD p
- Accusative D K ;
Vocanve E L
Abladve F M
Verbs: ‘
Mood Tense Person ‘
Indicative N | Presest s | 1s e
Passive O | Imperfea T [ 2% Y ‘
Imperative/Opeative P Perfeat v 3. 8, >
Subjunctive Q | Pluperfet X 1 :i R:
2
Infinitive R | Furure z | 3p YY
88, 17
Samples of Coded Text:
F a, . G - B nv 9 ‘ E ‘ -
Pontifex  semper amavit justiniam.

AF.¢ -
Bona

faciunt

PL. xix «g-d BA-¥.n-5.77. CL-vil. AF. xv.[c. bb-
-I- . =

dominos beatos

e

Fig. 40.—]akob Silvester's Code

(Silwesser 1326, folios 24-31)
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b qxa % II &ﬂ s:ﬁ;;:::a:a:::: to make

2YF YU d¥FrSeFsFAE S ¥ TXELY
Jlemil s vivigielonl

“Egyptian” characters "' from Cleopatra™. to protect one from a king.

TUE 2y Npe——

oC AN KSR WY cmmtes

e

:;:’ } L3 An “Egypuan” prayer to Venus.

"é I VARE+T2Csfs Xy (Comod

away wolves.
Some Charms from Picatrix  (Reeser snd Plemner 1962)

2w P EFYMuy v A Triv_ﬂ"usm::-:a-f I X

ANRRHETA PDINOTSR DRioNVN SARAO
ZAMoN|» ALMRH(- OHoDeS- SCIES

Some Spells from the Keys of Solomon  (de Giwry 1971, p. 108)

Th ALLA. TA ALLA oN AHUD MiCHAEL
SUR ALLR JAUELBOVN TA Gemitoy .ALILOY

TJU CELLATUN VAHHEMUN

ALLA STAPHOLI ALLA SUBNATI

ALLA KAHIR

Charm from a Seventeenth Century “Grimoire de la Cabale™ in the Bibliothéque
de I'Arsenal. (de Givry. 1971,p. 112)

Fig. 41.—Some Magical Spells and Invocarions
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4 24 2 2 | S

White Arsenic: :

Jupiter: Tin Alum Copper Plate Soapstone
o, & e, ] [%2 |02 | ]
e © White Arsenic {  Potash | Quicklime Baewad

opper
To Distill Orpiment Urine Regulus Month
Ho ojmo Tarari B ) I
Bismuth Sennert Salt To Prepare

Fig. 42.—Some Alchemy Symbols

G_G_u 1922
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Aigour—God Vaniz—Woman Grusimbuz—Cherry Tree
Diveliz—Devil Luzeica—Light Muzimbuz—Nut Tree
Iminots—Man Crizia—Church Arrezen. — Archbishop
Isparriz—Spirit pholianz

St. Hildegarde's Alphabert and Ignota Lingua
{ Mexsser 1902, Bagsaas 1970)

,>\/|3172<
m1=ce,3),ﬂ
ual/ar

« .=

u

John Dee’s Enochian Alphabet + (Descon 1968)

Fig. 43.—Two Mystical Religious Languages
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TOLTORG
CHIS

I CHIS GE
(E)M
OZIEN
DsST
BURGDA
oD
TORZUL
IL1

EOL
BALZARG
oD
HAALA
THILN OS
NETAAB
DLUGA
VOMZARG
LONSA
CAPMIAL!
VORS

or the horns

of death;

wherein
creatures of the earth
are,

to are not (sic)

except
mine own (hand)
which

HOMIL

COCASB
FAFEN
1Z1zop

MIINOAG
DE
GNETAAB
VAUN
NANAEEL
PANPIR
MALPIRGI
CAUSG

NOAN
UNALAH
BALT

OD VOOAN
DO Ol AP

GOHOLOR
GOHUS .
AMIRAN
MICMA
JEHUSOZ -
CACACOM
OD DOOAIN
NOAR
MICAOLZ
A Al OM
CASARMG
GOHIA
ZODACAR
UNIGLAG

IM UA MAR
PUGO
PLAPLI
ANANAEL

the true ages

of ume;

to the intent that,

from the highest vessels
and

the corners

of your governments.
you might work

my power,

pouring down

the fires of life
continuously

on the earth.

Thus

you are become

the skires

of justice

and truth.

In the name

of the same, your God
lift up,

1 say,

yourselves

Behold

His :

flourish

and name

is become

mighry

amongst us;

in whom

we say

move,

descend

and

apply yourselvesunto me
as unto

the partakers

of his secret wisdom
in your crestion.

Fig. 44.—A Sample of Enochizn Text

(Cassubon 1639, p. 94)
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YARRY
ID OIGO

oD
TORZULP
IAODAF
GOHOL
CAUSGA
TABAORD
SAANIR

oD
CHRISTGOS
YRPOIL
TIOBL
BUSDIRTILB

NOALN
PAID
ORSBA

oD .
DODRMNI
ZYLNA

EL ZAP TILB
PARM GI
PIRIP SAX
oD

TA
QURIST
BOOAPIS

To the providence

of him that sitteth
on the Holy Throne

and

rose up

in the beginning

saying

the earth,

let her be governed

by her parts:

and

let there be

division

in her

that the glory of

her

may be

always

drunken

and

vexed

in ieself.

Her course

letit run

with the Heavens,

and

as

an handmaid

let her serve them.

LNIBM
OUCHO
SYMP

oD
CHRISTGOS
AGTOLTORN
MIRC

Q

TIOBL

LEL

TON
PAOMBD
DILZMO
ASPIAN

oD
CHRISTGOS
AGLTOLTORN
PARACH

A SYMP
CORDZIZ

DODPAL
OD FIFALZ
LS MNAD

One season

let i1t confound

another

and

let there be

no creature

upon.

or

within her

the same.

All

her members

let them differ

in their qualires

and

let there be

no one creature

equal

with another.

The reasonable crea-
ture of the earth.
or man.

let them vex

and weed out

. one another.

Fig. 45.—Aanother Sample of Enochian Text

(Casaubon 1659, p. 203)

{The absence of Y and | from the alphabet of fig. 43 o not explained)
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INDEX

Nute. The reterences in the index dre i1n the torm of paragraph
numbers rather than page numbers The numbers separated by
periods outude of parentheses wand tor paragraph numbers printed
in the text; numbers within parentheses indicate which subsequent
unnumbered paragraph or paragraphs contaun the reference. For
example. the reference “3.3.4(2-4. 6)° means that the indexed
mem was mennoned in the second. third. and fourth unnumbered
subparagraphs immediately after the printed subheading “3.34°.

Abacus, K.1002i

Abaclard. Perer, scholastic method of. T 3121

Abracadabra, Y.4.2( 3

Abrameiin. magical system of. B.4(11. 8.4.3(1-41, B.6(1)

Abbreviation of words in Vovnich apher. 4.4 2(5. 13}

Abbreviations: Greek. 5.1.2(1). 9.111) (ser alio Greek shorthand),
Lana. 4.219). 5.212. 4=%1. 9.111=3), figy 22. 39-40; similar
w Vovmch symbols. 4.1.212. 31 4.1.3(3. 9.1(21 9.1. 320
fig. 17

Accoununs machines, 6.2(2-3)

Attixes. g-ammancal i cdes and svathene lanpuages, .27
9 313-9%1; in the Vovruch text. 4.412-3. 9=10), 44213, 9.
17=18). 6.6(1=2,. %1. 8. 11111 fig. 27

Ages of man, 3.3 3110}, 3 3 4(2-4. 6}

Agniculture as a topec of the Vovnuch rext. 3.3.313),. 3,351 11

Agrippa. Henrv Cornelius. 3.3.4(11.8.2(2), 9.2(3)

Albertus Magnus, 2.1(2), 3.4(11, 6.3(3). 101B)

Alchemy. 8.4.4(1), B.B(1-9]. 89(2. 4-9). ciphers associated with,
S4(3. 61, B.B(4), 9.2(1. 4); drawmings umular to Vovnich
manusnpe drawangs. 3.3.1(8). 3.3.5(3). B.8(7-9). 10(11).
fig. 36: posuble topic of Voymich manuscripe. 3.2.3(11. 3.3.3(71.
7441 BBIT), “sar powre” svmbols in. 3.3 4(4). 3 3.603).
8.4.112); studied bv Roger Bacon. 7.2(3). 7.4(31: svmbols used
m. 33 7L 4153, g8l B3 1o, 940l 94.201-3.
101111, hg 42 reauses on, acmbuted to Roger Bacon. 3.3.5:01,
42000 5. 101=20. 5. 00010, 7303, T403), 9.1

Alfonso the Wise, 8.4.11 1)

Algonism. B. 101 [ 41

Almagest of Prolemy. ¥ 3(2)

Alphabet: Enochian. 9.4.415-6). fig. 43. Hebrew. S.1(11. 8.4.2(1).
B71-2.94.1(1)

Alphabets: nvented. 2.2.148). 9.2(1). 9.2(5-6). 94.1t1).
9.4.31-2). hg. 43, mapal. BA4(l). B.4.4(2). 941l
transcripuon. 4.1 341, 4.4(9). 6.1(81. 6.2(2-3), 6.4(3).

6.612),6711)

Altemps. Cardinal. 1.1(10)

American plants. 2.4(2)

Anagrammung, 4.4.205-6. 11). 51111, S.L.21. 6). 6.513-4).
B7010,9.2(2)

Analvus. Markovian. 6.7141

Angel. guardian. See Guardian angel

“Angehc conversanons  of Dee and Kelley. 9 4.4(1-6)

Angels. B.4.2(1), B.4.3(2): names of. B.3(2), 8.4.2(2). B.6(1).
8.701).9.213). fig 33

Anglo-Saxon herbals. 10(1.7)

Anglo-Saxon medical magic. 3.3 4(3).9.4.2(2-3). 10(1.7)

Ammal figures: in medieval manuscnipes. 3.2.3(4=3): in Vovnuch
manuscript drawangs. 3.2.107-8), 3.2.317). 3.3.701). figs. 8-10

Apices. 8. 101 2)

Apuleius Platonicus. Herbarum of. 1014, 6-7)

Aguanus. Zodiac sign of. 3.3.311)

Arabic influence on medieval cosmology: alchemy. 8.8(2): astrology
and astronomy. B 3(2). commentaries on Aristotle. 7.2(1-2),
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ind alsw in the wxth The rerereme 50 2 | reters to the ntirse
paragraph under subheading 9. 1.2 . ve.. the paracraph that bears
that printed number in the text. While sdmimediv this methos ot
indexing places some additonal burden on the reader. 1t way
adopeed as a ilv speeding publicanon ot this
monograph. It 15 mv sincere hope that the inconvenience ixcasioned
by the paragraph references will be minor and will not deerace trom
the usefuiness of the index,

ol subst

.

magical texes. 841010, medial tradinon 3 35 5 T 2o
wlso Numerals. Hindu-Arabic

Arabic language. 2. 3041

Arabic ongin of sar names. 8.3¢2)

Arabicseripe, 3.3 41110, 4.21%=00

Arbitrarv methods in analvsis of Vovnach text. 0 S+ 1

Archaei 1of Paracelsan medical schooli. 3 3 S160

Aries. Zoduac signof. 2,.2.20%0 3.3 3030 he 10

Arnstocle, =.211=21. 7 A6 81 L 2

Arithmetcus nomenclator « sunthetic langudee

Ars memorativa. B 11 1=11 Bl 827

Ars motorza, 4 4.2161.8.01 11

Aruficial memory See Ars memarattia

Art of memoryv. See Ars memaorative

Art of Ramon Lull. B.115=61.9.2( 3

Ashmole, Ebas. BB(2 41 B 9061, 944111

Askham. Anthony. 2.2.2(4). 2.9(%). % 312

Asral spinis. 3.3.5(6)

Aurology. 3.3.4(3). 3.3.7(11. 5443, 6), T.2(3). B3 =31, B 9041,
i medicine. 3343, %4, svmbols used . 41 33
9.4i1).94.2(1-3) reanses on. 52311, ™

Astronomy, B 3t 1-31

Avicenna. medical wrinngs ol 5 %1 1.

L1

Backhouse. William. 8.5141

Bacon. Francis. 7 313. 91, 9.21%1, 9.3 2

Bacon. Roger. 222201, Al Sl ™sL Tole="a
9.111=2). alchemv weawses smributed . 3 3 %161 4420
S.ltl=20, S Ll T 303, 7413 901121 asroloes. works
on. 7.4(3). amacks on his comtemporarics. T 3121, Juthur ot
Vovaich manuscnipt. 2 101=3 61, 220000 2222010, 251
$.0011. 5.2(%), on concealed wrinng. 4 4.2161. 5.1111. contri-
bunons o scence. 21120, 5 12030, 7.203—1. = 3i1=2 4 "“-u,
debunking of his reputamon. 5.1.2(71 7 3191 experimental
saoence  of. 7.2(31. T M 1-2), on Greek and Hebrew grammuar
.01 B.1010): mprisonments and persecumon. 2 12
5.1.2(3), 7.2t5). 7.3i41. interest of John Dee in his works
2.118-9). 2.2.113). 7.313); invenvon of gunpowder. 9.2 21
inventon of relescope and mucroscope. 2.2.213). 5.1.2: %
7.3(4). lost memorv art. B.119-10), lost Scrprum Principale.
7.2(91, 7.3(6). medical doctrines. 2.2.1141. 3.3 515-61. T M3
7.4(3). B.5(5); oot author of Vovmch manuscripr. 2.2.215¢
24161, 3.1.2(%). 7411, occult powers anribured tw him
21010, 2.2.143), 74(4); study of alchemy, 7.2131, = 413y
studv of aphers. 2.112). 44.216). S 111 9.211-2). swdv of
languages, 3.1t1). 7.2(3). B.1110), supposed references to.
Vovruch manuseipe. 2.2.1030. 3.412). S4i21. 7t1). works n
apher. 2.1(2). 9.2(1): works concerming. 7. 1(1=3). 7 3i4. 7. 9.
7.413). See also Bacon. Roger. works of . 3

Bacon, Roger. works of. 211161, 33.%1610. S.201-21 =33
Ci N, bum. 52011, 7.2141: De Perspecina. 52111,
De R . Acoa, Senectuns, 3.3.515). Epustols de
Mirabils Potestate Artis er Naturae. 7.315), Opus Mapss, =11 11,




7.2(%). 7.3(7). 7.4(4); Opaxs Mmus 7.2(%), Opws Tertium,
1.2(%) ’

Balaibalan (mysucal langusge of Sufi sect), 9.4.3(2)

Bales, Peter. shorthand system of, 9.1.2(1)

“Barnacie goose.” 3.3.1(8)

Baths, therapeunic. 3.3.5(%). 8.3(4)

Beck, Cave, synthedc language of, 6.6(5-6)

Bedell, Bishop, synthetic language of. 6.6(7)

Beginning-middle.end structure of Voynich text “words.” 4.4(10).
4.4.2(9.17). 6.6(1=2).8.1(11),9.2(7), 9.3(3), fig. 27

Beginnings of Vovnich text “words.” 4.4(10). 4.4.2(9. 17). Ses
also Beginnung-middle-end structure of Voynich rext “words

Beinecke Rare Book Library (Yale Universiry). 1.2(8).3.3.6(2)

Bible rexws. 3.2.3(4), 9.4.2(3)

Birds. figures of. 3.3.1(7). 3.3.4(10-11). 8.8(6), 8.9(3)

Bohemia, 1.1(4). 2.1(12), 3.3.5(6). 8.9(35)

Booi of Emoch (John Dee), 9.4.4(3)

Boramical illusragons. 6.6(8), 10(1-11 passim); copying and re-
copying of, 3.3.1(3). 10(%. 11); from nawure. 10(2, 5. B. 10);
Greek. 10(2-3): medieval, 10(8-9)

Botany, early hustory f. 10(3)

Box. apher. 5.4(3-%, 7-8), 9.4.4(3-6)

Brachygraphue (shorthand system), 9.1.2(1)

Brachygraphy. Ser Shorthand

Bright. Thomas. shorthand system of, 9.1.1(1). fig. 38

Browne. Sir Thomas, 2.1(16). B.9(6)

Beumbaugh, Robert S.. 2.1(1%), 2.2.1(3), 2.2.2(%), 2.3(4). 2.4(6),
3.3.1(2), 3.3.53(6). 3.3.6(2-3). 3.4(2). 4.1.2(1). 4.3(1. 5. 8),
5(1),5.4(1-9), fig. 26

Brunfels, Otto, botanical woodcuts of, 10(10)

Bruno, Giordano, 8.1(6-7), 8.2(2), 8.3(3), B.4(1)

Buildings, 1ons of. in Voynich manuscripe. 3.3.6(2)

Bull, figure of, 2.2.2(5). 3.3.3(3), fig. 10

Cabala. 3.3.4(1). 3.1(1), S.L.1(1). 8.1(3). B.3(2). B7(1-2),
nfluence on other magical systems. 8.4.2(1). 8.4.3(1), B.4.4(1),
B.9(2,4). 9.4.4(6)

Calculus. 8.1(8), 9.3(2)

Camillo. Giulio, memory artof, 8.1(6)

Caniszris, Opscanus de, 3.2.3(1, 3-4)

“Cans” in Voynich manuscripe dramngs, 3.3.3(2)

Capricorn. Zodiac sign of, 3.3.3(1)

Capucum. 2.4(2). 3.3.1(2)

Carter. Dr. Albert H. | c hustorian), 2.2.101), 2.2.2(3).
2.3(4). 3.1(2), 3.2.1(1, 3). 3.2.2(1-3)

Carron. Raoul. 5.1.2(3. 3)

Casaubon, Meric. 9.4.4(1, 5-6)

Catharuc, 8.5(3)

Cathedrals, decoration of medieval. 8.1(6)

Cathode ray rube (CRT) dusplay, 3.4(3). 6.7(2)

Catholic church, 4.4.2(17), 5.1.2(3), 7.3(4). 7.4(2)

Catholic philosophers. 7.1(2)

Catholic Universucy of Amenca. 6.3(1)

Cell-like forms. 3.2.3(6). 3.3.4(1, 7. 9-10). 3.3.6(2), 5.2(4)

Cells. Lving. seen in Voynich manuscripe drawangs, 5.2(4)

Characreres. 8.10(2)

Charactenie (shorthand system), 9.1.1(1), fig. 38

Characrers: Chinese (ser Chinese writung system): distorred. 9.2(3).

9.4.3(1); Egvpuan. 3.2.3(2). B.4.1(1). 9.4.1(1). fig. 41: He.

brew (see Alphabet. Hebrew. Hebrew characrers): mapcal,

3.3.4(4). 8B4.1{1). B.6(1) (sre also Alphabets. magical, Images,
magical )
Charies. Emile. 7.1(2)

134

Charms, See Incantations: Languages. magical; Spells

Chinese wriung svstem. 4 1 3010 4 ltin ) 44205, 9 0702
9.2(7

Chnst, 3.2.3(5-6)

Christian symbolism, 3.2.3(4=61. 3.3.4(9). 3.3.3(4). 8.8(3.9)

Cicero. 8.1(1.3.9)

Cipher, Baconisn, 4.4.2(5). 9.2(4); subsuruoon. 4.1.2(1). 4 44~
3). 4.4.2(5-6). 9.2(1. 3). oanspommon. 44(6). 4.4.2(5):
Trithemian. 4.4.2(5), 9.2(4)

Cipher discs, B.1(3), 9.2(3)

Ciphers, 4.4.211=21. 3.4(3). 9.2(3=4); ancrent. ©.201'. medieval.
9.4(2), B.1014), 9.2(11. fg 39. i Papal correspondence.
9215, 931%). hAg. 39. studied bv Roger Bacon. 210
4.4.2060.5.1111.9.2(1=-2)

Circle wnth three segments (symbolic map), 3.34i4. 6. 11
3.3.6(2),4.2(6)

Classes, phi . See Subject categonies; Syncategoremara

Clement IV (Pope). 7.2(5)

“Clock face”, 2.4(6), 3.3.6(3),94.1(2)

Cloud.like forms: in alchemy drawings. B.8(9): in drawings of 3t
Hildegarde. 3.2.3(5): in Voymch manuscripe, 3.3.1(4). 3 3 411
101, 3.3.5(3-4)

Code books, 4.4.2(13.184,9.213)

Codes. 4.4.2(1-3, 13, 19, 17). 94.4(6), medieval and Renas-
sance, 4.1.2(1), 4.4.2(18), 6.6(7). 9.2(3. 5. 7). 9.3(%). figs
39—40. amilar 1o early languages and memory systems,
6.6(5-7).8.1(11).9.3(3)

Color. 3.3.6(2), 6.1(4). Ses also Pigmenu

Columbus, Chnstopher, 2.4(2)

Comer. 5.1.2(2)

Compiexion, in Galenic medicine, 8.5(2)

Compound forms, in Voymch sonpe. 3.2(4), 4.101), 4.1 3(1-4),
4.4(3,10),44.1(3), 5.2(3), hg 18
: wse of. 3.4(3), 4.1.3(4). 4.4(7), 6.118). ©4ll-3
6.7(1-4), 6.8(2), 6.9(1-3)

Concordance. 4.4(10, 16), 6.118),6.3(2)

Confeszmo (Roscrucan Mamifesto). 8.9(2)

Constellauons. 3.3 4(4). 8.3(2).84.1(2)

Contracepuve prescripuon., 3.3(2)

Copuc names of decans. 8.3(3). fig. 31

Copy. Voynich manuscnipe as a. 2.2.2(5), 3.3.1(3)

Copying of Voymch rext by studens. 3.3.3(2). 6.1(81, 6.3(1)

Corpus Hermetrcum. 8.2

Correcoons in Voynch rext, 4.2(1)

Correspondences. tables of, 3.3.3(10), 3.3.4(1). 8.5(3). B.7(1}
Se¢ also Groupings of elemenns

. medieval, 3.2.3(1), 3.3.3(10), 3.3.4(1). B.5(%)

Comume. 2.3(4). 2.4(3. 6). 3.3.3(2). B.11(1). figs. 10, 37

Cover vext. 2.2.1(8), 4.4.2(5-6, 16), 5.1.1(1)

Cracow. visit of Dee and Kelley to. 9.4.4(3)

Crateuas, herbal of, 10(2-3)

Crenellanons. 3.3.3(2)

“Cribbang." 5.2(2-3. 3)

“Cribs.” 3.2.3(2), 5.2(2). 9.4(3), 6.1(7)

Criocal days. 3.3.3(2). 8.5(3)

Crosses, 3.3.4(9), 3.3.5(4)

Crowns, 3.3.3(2),3.3.5(1).8.11(1)

CRT display. Sev Cathode ray tube (CRT) display

Crymanalync spproach w the Vovmch manuscript. 4.1.3(4),
4.4(1)-4.4.2(18), 5.3(2.4). 6.3(1-4)-6.6(1-7). 6.8(3)

Cryprographic  devices, early, B.1(3), 8.7(1). 9.2(3), 9.4.4(6).
figs. 3540

Cryprography, hustory of, 2.2.1(8), 9.2(1-7)

Crysal, for scrying, 8.4.4(1),9.4.4(1-6)



Currier.  Prescont, 221121 4.1.314), “4.2013%, 181,
0. 12, 6.7(1=21, 681 1=-2). 692
Cvclamen. drawing resembling. 4.313)

Crech language. 2.3(5)

Dalgarno. George, 6.6(4). 9.2(7),9.3(3. 3)

da Pistoria, Leonardo, B.2(1)

Data processing by computers. 6.9(1-3)

Daza reducnon by computers. 6.9(1-3)

Dare of Voymch manuscnpe: thneenth century. 2.101-2. 6),
22111, %) 2.2.2(2), 2.4(1). fourreenth century. 2.4(1);
fifteenth cemury, 2.34). 2.4(2). 7.3(1): mxreenth century,
2.2.1(9), 2.2.2(3), 2.3(%). 24(3-7), 5.3(2). 6.6(3). 7.3(1);
summary of expert opimion. 2.4(8). B(1)

da Vinci. Leonardo. 2.4(5)

Day. 3.3.3(10)

Decans. 8.1(7), 8.3(3). fig 31

Dee, Arthur. 2.1(8), 8.916)

Dee. David, supposed name of Roger Bacon. 2.1(9)

Dee. John. 4.2(3). 6.2(2). B.2(2). 84.4(2). B9 1-9). 9.2(3),
9.4.4(2, 6). Book of Emoch, 9.4.4(3). commumcition with
spns. 94.401-61; dunes. 89(1. B). 944(1-6); Enochun
language. B4.412). 94.4(1-6). figs. 4345 “hueroglvphic
manuscript ' in hus pomession, 2.1(B. 16). B.4.4(2), B.9(6~10):
incerested in Roger Bacon. 2.1(B-9). 2.2.1(3). 7.3(3). Libn
Mysierioram. 9.4.4(6). Monsa: Hieroplyphica. 8.9(3): possibly
connecred with Vovnuch manuscripe. 2.1(8. 16). 2.2.2(5). 2.3(5).
2.4(5). 3.3.3(6). 8.4.4(1); sparrual magic of. 8.4.4(1). B.6(1).
8.9(4. 8); visits o Europe. 2.1(9), 8.9(3)

De Hisorua Savpmem (Leonard Fuchs). 10(10)

De Mancourt. Peter, 7.3(2)

De Mansco. Adam. 7.3(2)

de’ Media. Conmo. 8.2(1)

Demons: astral. B.4.1(1); names of. B.3(2),
8.6(1).9.2(3). fig. 33; planetary. B.4.1(1)

Descartes. Rene. 7.3(9)

Devanagar wrniung symem, 9.4 1(1)

Drsgrams. mapical. See images. mapncal

Digestions. concept of. 1n Galensc medicine. 3.3. 5{5! 8.5(2)

Dugits. See Numerals

Dicscorides Anazarbeus. herbal of, 10(3. 7. 10)

Direcoons (of the compass). 3.3.3(10). 3.3.4(4)

Disc. cipher. 8.1(5), 9.2(3)

Drvrae Commedia of Dance. 8.1(6)

Dodoens. Rembert, herbal of. 10(10)

Dominucan order. memory artof. 8.1(4. 6)

“Doodles” in Voynich manuscnpe dramings. 4.2(3-7)

Doubiled symbols. 4.4. 1(11). 4.4.2(8)

Double-four structure. 3.3.4(6)

Dragon as alchermical symbol. B.8(6. 9)

Drawings in ‘Vovmch manuscnpr. 2.1(2), 3.2(1-2). 3.3.1(6),
3.4(1-3), figs. 5-10. 19: archicecronic forms. 3.2(3), 3.3.1(2-6,
18). 3.3.5(2), 8.B(8): mswolopcal, 3.2.3(1. 7); comparuon to
other medieval manuscnpes. 3.2(1. 5). 3.2.1(3). 3.2.3(1-7.
8.8(7-9); conremt of, 3.3. cosmological. 3.2.3(7): encyclopedic
quality. 3.2.3(1, 4. 7); herbal. 3.2.3(1). 3.3.1(1=10): idicsvn-
cranc end wnique characrer. 3.2(3); pharmaceuncal. 3.3.1(2):
“provincual”  characrer. 3.2.1(3). 3.2.3(3); svmbolic nature.
3.2(4). 3.2.3(%). 3.3.2(1). 3.4(3). 8B(9). B.9(3): symmem-
cl forms, 3.2(4). 3.3.1(9), B8.8(B). vuual impresmon on the
modern reader, 3.2(1-5), 3.2.1(1)

Dudley, John {Duke of Northumberland), 2.1(8)

Dumbarton Oaks. Garden Library of. 10(3)

Dummy characrers. 4 4.2(3). 9.2(3). Ser also Nulls

4.4i9),

B.4.2(1). 8.4.3(1).
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Dummv text. 2.2.113, 81 4425, o0 D240 See wlin Cover

Eagle. figure of. 3.3.117), 8.9(3)
Earth Mother. Roman praver to. 9.4.2(3)

Easton. Stuart C. (historianl, 7.1(2

Eclipse, annular, 5.1.2(2)

E;mmdwm See Characrers. Egypuan
"Egypusn days” (in asrological medicine). 3.3.3(2)

Egypuan udereal gods. 8.53(31

Elemenus. philosophical. 3.3.3(10). 3.3 413.7). 9 5 %)

Elements. scenc. in place memorv systems. 8,112

Elixir of Life. 2.2.1(41, 3.3.516). 5.412) )

Embellished characrers. 1.1(2). 4. 141 1=31. tig. 20

Encyclopedic works. medieval, 2.1121. 3.2.3(7). 3.4t 1)

Ending sort. 4.4(9)

Endings. Ser Affixes. grammancal

England. as ongin of Vovaich manuscripe, 2.311-31

English language. 2.3(2-3). 5.3(2—4)

Enochian language. Ser Language. Enochian

Entropy. stanstical measure of, 0.7(3—4)

“Equations” seen by Brumbaugh. 43151

Erasures in Vovauch rext, 4.2(1)

Exel. A W._ 4.1.2011)

“Expenimental science ' of Roger

menul Saience’” of
Extraneous scnips in Vovmich rext _See Scripss. extrancous. in
Voynich rext

Fabricanon. Vovmich manuscript as 2 deliberate.
34(2).54(1.7)

Faces: i aichemy drawings. B.8(9). fig 36: in Vovruch manuscripe
drawnngs, 3.3.1(7-81. 3.33(3-7. 9). 334(2 4. 12, 3.3.6: 20,

fig. 9

Fallopsan tubes. 5.1.212)

Fame { Rosicrucian Mamifesto). 8 9021

Farnese familv. 2.1(14)

Feely, Maron. 2.2.113), 2.3(1),
6.1(2).6.2(1). 67111, fig 25

Ferubity, 3.3.5%(1)

Fiber-like forms. 3.3.4(10). 3.3.6(2)

Fibonacci. Leonardo, 8.10(3)

Fiano. Marsilio. 8.1(1-2)

Filler text. See Dummy text

First marrer, concepe of. 1n aichemv. 8.8(5)

First Vovnich manuscripe study group. 4.1.3141.6.211-%)

Fixed stars. 8.3(2). fig. 29

Flame.like forms. 3.2.315).3 3. 3(7)

Flemmung. Dr. G. M. J.. 2.3(9)

Flowers. 3.3.1(1.9)

Foam-like forms. 3.3.4(7.9). 8.5( %1

Folio gathenings. 4.2(9). fig. 22

Folio numbering. 4.2 10)

Folios: astrological. 3.2.3(7). 3.3.2121, 3.3.301-3). 6.3(21. 7 413,
8.3(1. 3); aswonomucal. 3.3.3(4-10). 3.3.4(1-131. 8.3(1. 3,
cosmolopcal.  3.3.3(4), 3.3.4(1-13). 3.3.6/2). B3(l. 3,
fearuring human figures (folios 75-84). 3.3.2(2). 3.3.9(1-61.
5.1.2(2). 7.4(3). B.8(9): herbal (see Folios. plant): meteor-
ological (se¢ Folios. cosmologacal): pharmacevucal. 3.3.1/12-3),
33.2(1-2), 3.3.5(3). S.4(1. 35) 10(1); plant. 3.3.111-10).
3.3.2(1), 3.3.5(%). 6.3(2). 6.6(8). 6.8(2). B.8IB), 1011,
saar-paragraph (folios 103-116). 3.3.7(1), See aiso Folios. dus-
cusuon of individual

Folios, discusuon of individual: Lr.
3.4(2); 2r. 3.3.1(9): 3r. 330090 v

Bacon Se¢v Bacon, Roger. "Experi-

2.2.111=8).

4.1.2t2), 3.201-91. % Ml

1L1(2). 4.2(2).
3304, Sy,

4.3(2).
A3 19



or. 33 19 9 33 UM [le. 33103 90 Liv, 35143 91,
3. 33,030, 1%, 33,1090, Idr. 33 109, 14w, 33000,
15c. 331030 M6y, 33 130, 17 42130 Sy, 22
33191 22v. 3.3.14, 9); 23r. 3.3.14300 29v. 3.3.1U7): 27w,
331431, 28e. 33 1B 29%. 33.119); 33 33.1(7); 33w,
3.3.1(3); 3%, 3319 37v. 3.3.1(3): 3Br. 3.3.1(B); 40r.
3.3.109); 4lr. 33.109); 41w, 3.2(3); 3.3.1(3); 44w, 3.3.1(3);
4%, 3.3.1(3. 4); 4% 33103, 4, 9): 46v. 3.3.1(7); 49:.
3.203), 33.1(81 4%, 4.3(3). S4(2). 53r. 33.14). S4v.
33.14); %%v. 33107 %6v. 3319 S7v. 3.3.4(%).
ALAL)L 4304). 9.402); 651, 3.3.114); 66r. 2.3(6). 3.3.711).
42041 4395 66v, 3340110 4.20%=-6). 67rl. 3.3.1i3).
3.3 3091 67r2. 3.3.1(1 6): 67vl. 3.3.3(9): 67v2. 3.3.4(3).
84.112). 94.112); 681, 33.3(7); 682, 3.33(7); 68r3.
3.3.3(9-10). 68vl. 33.113). 33.37). 68v2. 3.3.1(3).
3.3.318-9): 68v3. 3.3.4(6). 3.2(4); 69r. 3.3.4(B). 4.3(6);
69v. 3.3.4(8), 70rl. 3.3.4(7), T0r2, 3.3.4(12), 4.2(1); 70v1.
33.303): 7. 3.3.3(3): Tlv, 3.3.3(3): T2l 3.3.3(3): 73
33.14), 3.3.503=4). T9v. 3.3.9(4); 76r. 4.3(7). 5.4(2); 78e.
335140 5.203-4); 79, 3.3.3(2. 4); 82v. 3.3.3(3). Bdv.
33%2). BS-86r3 1o rd4 and v1 to v2 (large multiplv-folded
sheets. 24000, - L2 33.402), 3.3.601=3). 6.11%); 85=-86v3.
334100, 4.215=0), BS=Bovd, 3 3.419). B7r. 4.2(7): BSr.
33.1030, 89rl. 3.3.1(7) 8%I1. 3.3.1{7): 90rl. 3.3.5¢2):
90r2. 3.3.109); 90vl, 33.119); 93r. 2112). 3.3.112); 99,
ANy 33.2(2); 99, 3.3.1(7): 100r. 3.3.1{2-3): 10lr.
3.3.130 100w, 2.1421, 3.3.1(2); 100«2. 3. 1020 3.3.212):
Hi6v. 1. 1(2), 2.3(6). 3.3.7(1), 4.2(8). 3.1{1). 3.4(2. %)

Forgery. Vownich manuscripeas 2, 2.2.1(1-8). 3.4(2). 5.4(1. 7)

“Fours " (sews of four elemena). 3.3.3(10)

France. as source of Vornich 2.3(3)

Franciscan order. 5.1.2(3). 7.101), 7.3(1. 3). 7.4(2), 8.1(%

Frankowska. Maigorzata (on Roger Bacon as soenast). 7.3(7-9)

Fredenic V. Elector Palanine, 8.9(3)

Freemasons. 8.1:7)

French language 1n the Vovnich manuseripe. 2.3(3)

Frequenaes. 4.1 3(4), 4.4(3-4. 9). 4.4.2(10). 6.1(B). 6.2(34).
6.7121. 6.8(1). fig. 28

Frequency counts Ser Frequencies

Friedman. Elzebeth. 2.2.112. 5=6). 2.3(3). 2.413). 3.L1n
3.23(2), 3.3.1(1). 34(1); on amemps w break the apher.

44(1=-8). 44.201. B. 101. $.211) 5.3(4). 6.2(5). 6.4i1).
0.3(2).6.713)
Friedman. Willam F.. 2.2.1(6). 3.2.3(2), 44.1(1), 5.1.2(6).

6.1(2). 6.2(1-3), 6.3(3). 6.4(1). 6.3(1-4), 66(1. 3-4).
6.8(1); on anagrams. 6.5(3-4). on synthenc languages.
6.3(2-4), 6.6(3-4). 9.2(7). 9.3(%)

Friedman Collecuon. 6.3(3)

Froth. See Foam.like forms

Fruo. 3.3.115.9). 3.3.5(2-3)

Fuchs. Leonhard. botanical woodcuts of. 10(10)

Galen. See Medicine. Galensc

Gematna. concepe in Cabals. 8.7(1)

Gemini. Zodiac sign of, 2.4(31, fig. 10

Gerard. John. herbal of. 10/10)

German language. 2.3(3, 6). 4.2(4). 4.4(3). 3.4(3).9.4.3(1)
Germany as source of Vovauch manuscrnipe 2.3(3, 5)
Gilson. Enenne, 2.2.2(2),3.1.2(3. 3)

Giordamisu. 8.1(7)

Glossolalia, 9.4(1),9.4.3(1)

Gnosuc philosophy. 8.8(3)

Gold. inalchemy, B.4.4(1).8.8(3.5).8.9(6).94.4(2)
Golden Dawn. Rosscrucian Order of. 8. 4.2(11, 9.4.4(6)
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Guospels. animal symbols of the four, 3 2 314

Gothag sevle. 2 0. 32,1130 3 2. 000

Graphic compurer displars. 34031, 6.1 2)

Greek characters. 4.2(3=41. % 414)

Greek language. 4.4(%0. 51111, 5. 240 B. 11100 9.4.202

Greek shorthand. 3.1.2(1. 6). 9.1 1!

Grosseveste. Robert (Bushop). 7.3(2)

Grouping of clemens: n aswrology. 8.3(2-3). figs. 29-31. m
cabala. 8.3(2), 871) fig. 3% =m medieval cosmology.
3.3.30100, 3.3.401), B.3(%). figs. 14, 34; in Vovnich manuscripe
drawings. 3.3.4171 33,5000 figs 11-13

Guarduan angel. 84,3121

Gunpowder. Roger Bacon s reaipe tor. .20 0

Gush of hquid. Ser Liquid: Spout-like forms

Gvnecology as topic of Vovmich manuscripe. 9.1.2021 5.2t41
5.3(2-3)

Habsburg. House of. 8.9(3)

Halv Abbas. 8.9(1)

Hailv ben Rodwan, 8.3(1)

Hand analvus of Vovmuch text. 6. 1IB1, 0.0t 1=2). 6 ™ 3

Hands in the Vovmch manuscnpe, 4.20010, 442013, I8, o 12,
6.9i2)

Harvard Universury. 2.407) .

Hao. 2.403). 3.3.3(20. B.11(1), figs. 10. 37

Heat. therapeunic. 3.3.5(%). 8.514)

Hebrew characrers. 5.1(1) 8.4.201). 84.3(1). BTi11=21. 94 i1y,
9.4.2(3) 2

Hehanthus, 2.412)

Hellemsac phulosophy. 8.2(1). 8.4.1(1)

Heraldic dewices. 3.3.3(2)

Herbals, 3.2.3(1-2), 3.3.1{1-9), 6.6(8). 10(1-11)

Herbarrum Vivar Ercomes therbal of Oto Brunfels). 101 1)

Herbs, mediaanal. 8.3(2-3. 3 100 1=11 passum:

Hermes Tromegsus, 8.2(2). 88121 9411

Hermenc tradition. B. 20 l—4 1. 8.4 4121 8.9 2. 41 2 4. 1]

Hermetica. 8.21 =41

Hieroglvphic manuscnipt in possesion of John Dee. 2118 lov
8.4.412),.8.916~-10)

Hieroglyphs. 4.4.2(91.8.4.1(11.9.2(T)

i e of Bingen. Samt. 2.401) 3.231. 35-71 0.3,
94.3(1-2) fig 43

Hippocrates. 8.4.1(1).8.5(1)

Hustoncal importance of Vovmch manuscnpe. 2.2.116=8)

Hoax. Vovmch manuscripe s a, 2.2.1(1=8)

Holm (botanase). 3.3.1(1)

Hooke, Robert, 9.4.4(6)

Horoscopes. 3.3.3(2)

Horuculture, as topic of Voymch manuscripe. 3.3.3(3)

Houghton Rare Book Library, Harvard Univerury. 2.4(7)

Houses, astorlogacal. 8.3(2)

Human faces: 1n alchemy drawang. 8.8(9). fig 36. on geometncal
figures. 3.3.6(2); »n plant folios, 3.3.1{7-8). fig. 9. on sun and
moon. 3.3.3(5-7. 9 3.3.4(2.4. 12)

Human figures: in alchemy draswing. 8.8(9), fig. 36; in Anglo-Saxon
herbal. 3.3.4(3): 1n aswological manusripn. 3.2.3(7); of
Opsainus de Camsors, 3.2.3(3); of Sane Hildegarde. 3.2.3(5-61.
i Voymch manwsonpe, 3.2.3(6). 331141 3.33.42-3,
3.3.4(2. 5. 9=10). 3.3.%(1=6). 3.3.7(1). 4.214), 83(3). fips
10.1%. 37

Humanst senpe. 2.4(7)

Humors (concept in Galensc mediaine), 3.3.3(101. 3.3.402-3. 61, °
3.35(3-4).85(1)

Hyle (concept in alchemy), B.B(5)



Hypotheses, crvpranavuc. 4420 1=18 6 Td 090 1=3
Hyputhesis searching. 6.9 1
Hypothesis tesung, 691 =21

Ideographic writing svstems, 4.1.201), 4.4.2(3. 9. 9.1(3). 9.2t7).
9.3(1)

Ignota Lingua (of Saint Hildegarde). 9 4.3(1), fig. 43

Illumination, divioe, symbols of, 3.3.5(4). BB

Images: aseral. 8.4.1(2); mapcal, BA(1). B4.171-2). B4.2(1).
8.4.3(1), 8.6(1). 8.9(3). 9.4.1(1), fig. 32: plancuarv. BA.1(2)

Incantations, 8.4.17111.8.4.2(11.94(11, 94 1111,94.2(2)

Index of words. 4 4091, 6.1(81. 6.3(2). 6.412)

“Indian’ characters. 8.4.1111.9.4.111 1. fig. 41

Infixed characers. 4.1.302-3). 4.1 411, hg. 18

Inks. 1.1(2), 2.3(1), 2.401), 3.1(2). 3.2.2(1-3). 42111, 9. 11}

lualian lsnguage w  Voynich manuscripe.  2.3(3-4). 2.4(3).
4.4(%)

lealsan stvie. 2.364), 3.2.1031.4. 1.1 1)

ltalv as source of Vovnich manuscript, 2.313—4). 24151, 3.2.1(3).
41101, 4.415)

Jars. pharraceuncal. 31021, 3 3.1(2), 3.3. 21,3 A6l
Jets of vape ¢ See Spout-like forms
Johnston (syntheuc language of). 6.6171

Josephus. B4.2(1)
Juhiana Amica Codex. 10(3)

Kelley. Edmund. 8 44(1), 8.9/ 1-10:. 9.4.4(1=6)
Kent. Roland G.. 5.1(1)

“Kews" in Vovaich manuscripe. 2.2.1(3). 3.2.3(2). 3.3.3(3),

4.2(8), 4.3(1-8), 5.4(2), figs. 23~24
Khowsrazmi, Al-, 8.10(1)
Kipling. Rudvard, 7.3(4)

Kircher., Athanasus, 1.1(3. 61,

9.2(%)

Kraus. Hans P L 1eLL L2070, 94010, 61010
Krischer. Jeffrev. 2.4(71. 4.1.3(4). 0. 1121, 6.7( 1=
K sansuc, 6.714)

L2(4L 2.1iL1=-19) 6.202),

“Labels on Vovnich manuscripe drawangs. 3.1120. 3.2.3(3, 6.
3R 8307441160, 4420100, 5.203), 94

Lacnunga, 1017}

Language. Enochian, B.4.4(2). 9.4.4(1-6), figs. 43-4%

Language underiving Vovmich rexe, 2.3(1-3). 4.4(3). 5.2(2-3),
3.3(2-4), 5.4(6). 6.3(4), 6.6(3=7), 6.7(3)

Languages: arnfical. 4.1.2(2), 4.4.2(3, 17). 54(6), 6.2(3),

6.3(4). 6.6(3-7). B.L(8, 10). B.4.4(2). 9 1)-9.4.4(6): n-
ternanonal,  6.5(4). 9.2(7). 9.3(1-3). 9.4(1); mapal
94(1). 9.4(1-3); mpoal (rebhpous), 9.3(3). 94(1),

9.4.3(1=2). 9.4.4(1-6). figs. 43-45, nawural. 44.2(3, 8, 10},
6.7(3=4); svnthenc (se¢e Languagpes. amificall: wsiversal
6.9(4), 6.6(3-7),9.2(7),9.3(1-5).9.4(1)

Lasky. Count. 9.4 4(3)

Laun language. 334030 5.2(1-3), 3.404). 6.2(2). 6.714),
9.2(6). 93(1. 31 9.4.2(1=3). 9.4.3(1); underinng Voynich
rext. 2.3(1. 3). 4.41%). 4.4.2(3, 8. 14-17). 3.1.1(1), 3.4(6,
B): 23 used by Roger Bacon, 5.2(1=2), 7.4(3)

“Laun text” apher of Newbold. 3.1(2). 5. 1.1(1)

Leaves (of planss). 3.3.1(1, 3. 9),. 3.3.2(1)

Leech Book of Bald. 1017)

Lehmann-Haupt. Hellmut, 2.3(4), 2.4(2)

Lebmiz. B.1(8), 9.3(2)

Leo. Zoduac ugn of. fig. 10

Liner Abacr iof Leonardo Fibonaca ). B.10(3)

Libra. Zodiac sign of. fig. 10
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Liaer Mysteriorum (ot Juhn Dee 9 4 40y

Licatures in Vovach scrpt. +. 1 | (RS TR T
A 3 fig 18

Lign-aloes. 3.3.91%1

Lion. figure of. 3 3. 1(7 1. B 8Bi01, 801

Liguid. 3.3.5(3). 5.2(3), 8.8191

Looped characters. 4.1.3(2). 4.1.411. 3)

Lull. Ramon. 6.3(3), 8.1(5). 9.2t}

= a0

Macrocosm. 3.3 4(3). 8.5(2)

Magic. 33330 SA6L Bl S4h=2 N2
BAMI—ALBAHI=20, BO L LB Helr, g it fanne

Magic squares. 8.4. 3011, 8. 701 fig 32

Magmitning glass. $.1.2115. 5. 2140

Magyar. as language of Vovaich manuscripe. 2.3151

Mandrake. 3.3.1(8)

Manifestoes. Rosicrucian, 8.912)

Manly, John M. 210151, 2.2.212=3/. 5 L.214. 0=" 1 0.3 1

Mansions of the moon. B.1(7). 8.3(2). fig 30

Manuscripts. medieval alchemical, 32311 338100 44010
S 1e1=2), 5403, 61 T AA Tdad B - 020
101 111, asrological. ¥ 3t 1

Maps. 3.2.3(3—0. 3.3.410, 11 3.3.00 20, 4 2io

Marci. Joannus Marcus, 1 13— 01 L2153~ 200 30 1=
12. 190, figs. 2-3

Markovian analvss, 6.714)

Materia medica. 10(1-2)

Mathers. 5. L. MacGregor. 8.4.2(1)

Marmx. cipher, 5.4(3-3, 7=-8), 9 4.4(3-6)

Meaning of the Vovmch manuscript.  2.112).  2.2.101=81.
22201, %) 336021 3.401=2), 3.2(4). 5.3(2-3), T
B.B(7}
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parrerns of lemers n. 4.1.4(1). 4.4.2(10). 54(3); repeuvon

of. 4.4(2-3, 6-8), 4.4.1(fn.), 4.4.2(8. 10~11. 16).9.4.2(2)
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