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Umberto Eco’s admiration for
Charles S. Peirce (1839-1914) for ...
earning a living by drawing maps ... com-
bined with the pleasure of knowledge
given by the diving to the history of
our cartographic discipline, reminded
me of a relevant sixty-year-old text
about the great scientist and authentic
thinker – maybe the greatest of Logic
ofhis time. It is based on unpublished
(until then) manuscript material, in
his collection of the same name in the
Houghton Library at Harvard. The
sixty-year-old mathematician Carolyn

Eisele (1902−2000) – devoted scholar of
Peirce’s work – wrote the text in the
early 1960s; it was then published in
the Proceedings of the American
Philosophical Society. The subject of
her text is the problem ofcartographic
projection. But what can a carto-
graphic projection problem have to
do with logic and its practical applic-
ations, which is the greatest chal-
lenge to Peirce’s thinking?

The manuscript was about the
three practical conditions that the
map projection had to satisfy: the
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angles had to be kept unchanged
(conformality), the ‘whole’ of the
earth’s spherical surface had to be
depicted in a finite map and the illus-
tration should match the oblong
shape of a page! The first practical
condition was borrowed from Mer-
cator (traditional projection in naval
and air navigation maps), the second,
to include the two poles ofthe sphere
in the projection, and the third to fit
the entire map in a notebook sheet –
what more practical for easy use?
Peirce proposed to his supervisor, at
the service of the US Coast and Geo-
detic Survey, many such practical
solutions to complex problems, but it
was his 1879-map projection that re-
mained in cartographic history as the
Peirce projection or Peirce quincuncial1

projection.
To print a useful in applications

map in his projection, Peirce by-
passed the complex mathematics of
conformal projections (e.g. complex
functions, elliptic integrals) and the
lack of computers and digital ima-
ging, by devising a graphical design
method so that visualization is pos-
sible in the last quarter of the 19th
century. The result of the graphic
design was according to the same
description: ... the parallels have the
same shape as the Coel surfaces about

Charles S. Peirce

1 quincunx (plural quincunxes or quin-
cunces) An arrangement of five units
with four forming the corners of a
square and the fifth in the center of
the square, a pattern corresponding
to the five dots on dice, playing cards,
or dominoes.
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Divljenje Umberta Eca Charlesu S.
Peirceu (1839−1914) zbog ... zarađiva-
nja za život crtanjem karata ... u kombi-
naciji s užitkom znanja koje pruža
uranjanje u povijest naše kartograf-
ske discipline, podsjetilo me na rele-
vantan šezdeset godina star tekst o
velikom znanstveniku i autentičnom
misliocu − možda najvećem logičaru
svojega doba. Temelji se na neobjav-
ljenom (do tada) rukopisnom mate-
rijalu, u njegovoj istoimenoj zbirci u
knjižnici Houghton na Harvardu.
Šezdesetogodišnja matematičarka
Carolyn Eisele (1902−2000) – predana
proučavateljica Peircejeva djela –
napisala je tekst ranih 1960-ih; zatim
je objavljen u Proceedings of the Ame-
rican Philosophical Society. Tema nje-
zina teksta je problem kartografske
projekcije. Ali kakve veze može imati
problem kartografske projekcije s
logikom i njezinim praktičnim pri-
mjenama, što je bio najveći izazov
Peircejeva razmišljanja?

Rukopis se odnosio na tri praktič-
na uvjeta koje je kartografska projek-
cija morala zadovoljiti: kutovi su
morali ostati nepromijenjeni (kon-
formnost), "cijela" Zemljina sferna
površina morala je biti prikazana na
konačnoj karti, a ilustracija bi trebala
odgovarati izduženom obliku strani-
ce! Prvi praktični uvjet posuđen je od
Mercatora (tradicionalna projekcija u
pomorskim i zračnim navigacijskim
kartama), drugi, da se u projekciju
uključe dva pola sfere, a treći da se ci-
jela karta smjesti na list bilježnice –
što praktičnije za jednostavnu upo-
trebu? Peirce je predložio svom
nadređenom, u službi US Coast and
Geodetic Survey, mnoga takva prak-
tična rješenja složenih problema, ali je

njegova kartografska projekcija iz
1879. ostala u kartografskoj povijesti
kao Peircejeva projekcija ili Peircejeva
kvinkunksna1 projekcija.

Kako bi u svojoj projekciji nacrtao
kartu korisnu za primjenu, Peirce je
zaobišao složenu matematiku kon-
formnih projekcija (npr. složene
funkcije, eliptične integrale) te ne-
dostatak računala i digitalnih slika,
osmislivši metodu grafičkog dizajna
tako da je vizualizacija bila moguća u
posljednjoj četvrtini 19. stoljeća. Re-
zultat grafičkog dizajna bio je u skladu
s ovim opisom.... Kod ortomorfnog
potencijala paralele predstavljaju ekvipo-
tencijalne ili nivo linije za logaritamsku
projekciju, dok su meridijani silnice. Pos-
ljedično, te linijemožemonacrtatimetodom

kojom se koristio Maxwell u svojoj knjizi
Electricity and Magnetism za crtanje od-
govarajućih linija Newtonova potencijala
(Peirce 1879).

Iz njegovih rukopisa proizlazi da je
Peirceju ideja za njegovu projekciju
došla na putovanju u Pariz 1875−6.
Tamo je otkrio da ... najbolji rukopis
Ptolemejevog popisa zvijezda nikada nije
bio ispravno prepisan. Učinio je to sam ...
da ih smjesti u moderni atlas ... i imajući
materijale za nove i poboljšane iden-
tifikacije zvijezda, predložio je svojoj
službi ... novo izdanje Ptolomejeva kata-
loga s identifikacijama i bilješkama. Zato
također predlaže prikaz Ptolomejevih
poboljšanih kataloga na karti koja pri-
kazuje zvijezde i formacije drevnih zvije-
žđa, koju sam pažljivo proučio prije
nekoliko godina i stavio na svoj globus. S
tim revidiranim popisom zvijezda bilo
bi moguće izračunati geografske širi-
ne, kako je predstavljeno Američkoj

1 quincunx (množina quincunxes ili quin-
cunces) Raspored od pet jedinica od
kojih četiri tvore kutove kvadrata, a
peta u središtu kvadrata, uzorak koji
odgovara pet točaka na kockicama,
igraćim kartama ili dominama.

... paralele imaju istioblikkaopovršinezavojniceokocentara

privlačenja iliodbijanjaobrnutoovisnooudaljenosti, ameridijani

imajuoblikdinamičkihlinija.

... theparallelshave thesameshapeasthesurfacesofthecoil

aroundthecentresofattractionorrepulsioninverselydependingon

thedistanceandthemeridianshave theshapeofdynamiclines.

akademiji znanosti i umjetnosti 1876. i
Nacionalnoj akademiji znanosti 1882.,
dok se bavio proučavanjem Zemljina
oblika i promjenama gravitacije.

Peirce je imao trideset i jednu
godinu kada je umrla slavna Emma
Hart Willard (1787–1870), pionirka u
uvođenju i promicanju grafova i di-
jagrama/karata u obrazovanju povi-
jesti i geografije u Americi. Utjecala je
na cijelu generaciju mladih Amerika-
naca sve do Američkog građanskog

Članak je na hrvatski jezik preveo V. Lapaine.
The paper was translated into Croatian by V. Lapaine.
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centres ofattraction or repulsion inversely
proportional to the distance and the me-
ridians have the shape ofthe lines offorce.

Upon an orthomorphic potential
the parallels represent equipotential or
level lines for the logarithmic projec-
tion, while the meridians are the lines
of force. Consequently we may draw
these lines by the method used by Max-
well in his Electricity and Magnetism

for drawing tlle corresponding lines for
the Newtonian potential

... the parallels have the same shape
as the surfaces of the coil around the
centres ofattraction or repulsion inversely
depending on the distance and the me-
ridians have the shape ofdynamic lines.

It appears from his manuscripts
that the idea for his projection came
to Peirce on a trip to Paris in 1875-6.

There he found that ... the best
manuscript ofPtolemy’s list of stars had
never been transcribed correctly. He did
it himself … to place them in a modern
atlas… and having the materials for
new and improved identifications of
the stars, he proposed in his service a
… new edition ofPtolemy’s catalogue with
identifications and notes … That’s why
he also suggested depicting Ptolemy’s

Peirce quincuncial projection / Peircejeva kvinkunksna projekci ja
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Peircejeva kvinkunksna projekci ja / Peirce quincuncial projection

rata (1861−1865). Od tada se mnoštvo
kognitivnih podataka u tekstovima,
odnosno riječima, pretvara u slike, u
vizualizirani kognitivni proces, priv-
lačeći interes mladihAmerikanaca, čija
je urođena živa energija za akciju sp-
rječavala da se usredotoče na europske
kognitivne standarde utemeljene više
na tekstovima – na riječima – i na tra-
diciji discipline koncentracije koja je

potrebna za čitanje knjiga. Grafovi su
olakšali prijenos informacija i stekli ši-
roku prihvaćenost u američkoj jav-
nosti, koja je od tada prvenstveno
svoj model napravila kognitivnom
snagom slike, koju neprestano razvija
do danas, kao znanost i vrhunsku
tehnologiju.

Vizualizacija podataka, vizualnih
informacija, kognitivni vid, sposobnost

"viđenja", upotreba "soba za gledanje"
u obrazovanju, istraživanju, podu-
zetništvu, administraciji, upravlja-
nju, svakodnevnom životu i u više
drugih aspekata američkog života,
tipično je, dobro primijenjeno i us-
postavljeno američko nasljeđe koje
dominira i razvija se do danas, s veli-
kim izgledima za rast. Willard je iz
iskustva vjerovala da vizualno, kao
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improved catalogues on a map showing
the stars and the formations of ancient
constellations, I carefully studied a few
years ago and put on my own globe. With
this revised list of stars it would be
possible to calculate latitudes, as
presented at the American Academy
of Arts and Sciences in 1876 and at
the National Academy of Sciences in
1882, while engaging with the study
of the shape of the earth and the
gravity changes.

Peirce was thirty-one years old
when the great Emma Hart Willard
(1787–1870) died. Pioneer in introdu-
cing and promoting graphs and dia-
grams/charts in historical and
geographical education in America.
She influenced a whole generation of
young Americans up to the American
Civil War (1861-65). Since then, the
volume ofcognitive data in texts, that
is, in words, has been transformed
into images, into a visualized cognit-
ive process, attracting the interest of
young Americans, whose innate
lively energy for action prevented
them from focusing on European
cognitive standards based more on
texts – on words – and on the tradi-
tion of concentration discipline re-
quired to read books. Graphs
facilitated the transmission of in-
formation and gained widespread
acceptance by the American public,
which has since made primarily its
own model the cognitive power of
the image, which it is constantly de-
veloping to this day, as science and
cutting-edge technology.

The visualization of data, visual in-
formation, cognitive vision, the ability
of ‘seeing’, the use of ‘seeing rooms’ in

education, research, entrepreneurship,
administration, governance, everyday
life and in more other aspects of
American life, is a typical, well imple-
mented and established American leg-
acy that dominates and develops to
this day, with huge growth prospects.
Willard believed, from experience, that
the visual, as a teaching tool, precedes the
oral, because it facilitates memorization,
because through the visual the images are
connected to the mind, more efficiently
than the words. In this context, Willard
was far from Harvard’s perceptions
and the strong defending of the words
there, where young Peirce was trying
in vain to pursue a career – his father
was a Harvard astronomy professor –
because of (probably) his physical dif-
ficulty in expressing himself in words,
due to tormenting him facial neuralgia
causing him a lack of linguistic expres-
sion. For him thus, a ‘diagrammatic
process’ was the basic expression ofhis
thinking. He devised for its develop-
ment in Logic a diagrammatic mech-
anism called the ‘existential graph’. He
believed that graphs and diagrams had
a striking resemblance to his thoughts on
any subject ofphilosophy and that logical
truth had the same source as mathem-
atical truth derived from observing the
diagrams he drew on paper. His exist-
ential graphs symbolized logical ex-
pressions with symbols, introducing
‘graphic logic’ from 1882, cultivating it
until his death. Peirce was a pioneer of
graphic semiotics, which contributed
to the advancement of Thematic Car-
tography after the middle of the 20th

century. The trisecting of the visual
code-message in ‘image’, ‘index’ and
‘symbol’ is its main pillar.

The quincuncial projection of the
great American thinker is an example
of graphic logic in the practical rep-
resentation of the globe. He invented
it and constructed it for the imple-
mentation needs in his service (with
topographic and geodetic mission);
especially for the studies of the grav-
ity field of the earth. Peirce’s map
projection had not enjoyed wide uses.
It is no coincidence, however, that his
projection was survived and used after
World War II, in a few, but unthink-
able – in Peirce’s times – applications
in aviation and in some few other
fields. Most striking, though, is the
‘Peirce projection’ that is now an av-
ant-garde application in digital optics
and graphic design, in implementa-
tion of spherical panoramic photo-
graphy, in the architectural projection
ofspaces and in the photographic lens
industry. It is included in GIS software
and allows the tessellation of large
surfaces. In addition, it has recently
been used in depictions of astronom-
ical phenomena with visual reference
to the Earth’s surface, with excellent
supervisory results. The transformed
square map, which is used to form the
‘cross-like’ map of Peirce, is uniform
everywhere except at the corners. As
astronomers explain, Peirce projection,
which is used to represent the night sky,
can easily be rotated, ifnecessary, around
the poles. This feature allows any area of
interest to be displayed on the map with
the least distortion.

All this is due to the great thinker
Charles Spencer Peirce, who – ac-
cording to his own saying – he
learned to think with diagrams and not
with words.
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nastavno sredstvo, prethodi usmenom,
jer olakšava pamćenje, jer su kroz vizu-
alno slike povezane s umom, učinkovitije
od riječi. U tom kontekstu, Willard je
bila daleko od percepcije Harvarda i
tamošnje snažne obrane riječi, gdje je
mladi Peirce uzalud pokušavao os-
tvariti karijeru – otac mu je bio pro-
fesor astronomije na Harvardu – zbog
(vjerojatno) fizičkih poteškoća u izra-
žavanju riječima, zbog mučenja ne-
uralgije lica koja mu je uzrokovala
nedostatak jezičnog izražavanja. Stoga
je za njega "dijagramski proces" bio
osnovni izraz njegova mišljenja.
Osmislio je za svoj razvoj u logici dija-
gramski mehanizam nazvan "egzis-
tencijalni graf". Vjerovao je da gra-
fikoni i dijagrami imaju nevjerojatnu
sličnost s njegovim razmišljanjima o bilo
kojoj temi filozofije i da logička istina ima
isti izvor kao i matematička istina iz-
vedena iz promatranja dijagrama koje
je crtao na papiru. Njegovi egzistenci-
jalni grafikoni simbolizirali su logičke

izraze znakovima, uvodeći "grafičku
logiku" od 1882., i njegujući je do svoje
smrti. Peirce je bio pionir grafičke se-
miotike, što je pridonijelo napretku
tematske kartografije nakon sredine
20. stoljeća. Trisekcija vizualnog koda-
poruke na "sliku", "indeks" i "simbol"
njegov je glavni stup.

Kvinkunksna projekcija velikog
američkog mislioca primjer je gra-
fičke logike u praktičnom prikazu
globusa. Izumio ju je i konstruirao za
potrebe primjene u svojoj službi (s
topografsko-geodetskom zadaćom);
posebno za proučavanje Zemljina
gravitacijskog polja. Peircejeva karto-
grafska projekcija nije imala široku
primjenu. Međutim, nije slučajno da je
njegova projekcija preživjela i upo-
trebljavana nakon Drugog svjetskog
rata, u nekoliko, gotovo nezamislivih
primjena u Peircejevo doba − u zrako-
plovstvu i nekoliko drugih područja.
Ipak, najupečatljivija je da je "Peirce-
jeva projekcija" danas avangardna s

primjenom u digitalnoj optici i grafič-
kom dizajnu, u primjenama sferne pa-
noramske fotografije, u arhitektonskoj
projekciji prostora i u industriji foto-
grafskih objektiva. Sadržana je u sof-
tverima za GIS i omogućuje teselaciju
velikih površina. Osim toga, nedavno
se koristila u prikazima astronomskih
fenomena s vizualnom referencom na
Zemljinu površinu i s izvrsnim rezul-
tatima nadziranja. Transformirana
karta u obliku kvadrata, koja se koristi
za oblikovanje Peircejeve karte "nalik
na križ" ujednačena je posvuda osim u
vrhovima kvadrata. Kako astronomi
objašnjavaju, Peircejeva projekcija, koja se
koristi za prikaz noćnog neba, može se lako
rotirati, ako je potrebno, oko polova. To
svojstvo omogućuje da se bilo koje područje
od interesa prikaže na karti uz najmanje
deformacije.

Za sve je to zaslužan veliki mislilac
Charles Spencer Peirce, koji je – pre-
ma vlastitom kazivanju – naučio raz-
mišljati dijagramima, a ne riječima.

Karta Marsa u Peirceovoj projekci j i , mars_molatopo. jpg i G.Projector
Map of Mars in Peirce projection, mars_molatopo. jpg and G.Projector




