A merchant ship designed by Fredrik Henrik af Chapman, the Baron Anders von
Honken, is brought to life in a model in the Swedish National Maritime Museum
at Stockholm. Built in 1759, this type of vessel had a full fore body and trim after
body to provide large deadweight carrying-capacity on trading voyages in the
Atlantic and Mediterranean. Chapman defined this design as “‘cat-built,
ship-rigging”.

The First Naval Architect?

200 years ago, a Swedish shipwright published
a definitiwe work that gives him a strong
claim to the title.

Surveyor is grateful to ABS Surveyors Bo G. Lindvall of the Stockholm office and Hans G, Meyer of
the New York office for their contributions in compiling this article.

Except for the drawings on pages 16 and 17 and one photo on page 18, all illustrations were supplied
through the Swedish National Maritime Muscum at Stockholm.
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“For ships, we have to fear an infinity of bad
qualilies of the greatest consequence, which we
are never sure of being able to remove, without
understanding the theory.

To possess thes theory (oo all Qs exlenl seems Lo
creeed the power of the hwman wuderstand ing.
We are obliged therefore to content ourselves wilh
a part of this vast science; that is, with knowing
sufficient of it to give to ships the principal good
qualities, which I conceive to be:

1. That a ship with a certain draught of water,
should be able to contain and carry a determinate
lading.

2. Thal it should have a sufficient and also de-
terminale stability.

3. That it should be easy to the sea, or s rol-
ling and pitching not too quick.

4. That 4t should sail well before the wind, and
close to the wind; and work well in windward.

5. That it should not be too ardent (a ship’s
tendency to turn to windward) and yetl come easily
about.

Of these qualilies one part is al variance with
another; it is necessary therefore to try to unile
theory and practice, that no more is lost in one
object than is necessary in order to secure another,
so0 that the sume of both may be a maxium.”
—From A Treatise on Ship-Building, 1775

FOR THE NAVAL ARCHITECT, the precepts quoted
above are classic—not because they are almost
two hundred years old, but because they em-
body the essence of designing ships. Such time-
less words might have been enough to draw
history’s spotlight to their Swedish originator—
Fredrik Henrik af Chapman, a master ship-
wright who became an admiral—if his achieve-
ments were not in so esoteric a discipline. How-
ever, once initiated into the mysteries of de-
signing ships, men tend to build their knowledge
on traditions established in the current genera-
tion and perhaps one generation back. The un-
initiated who have never caught a whiff of the
heady scent exuded by a sea-going success are
even less likely to be interested in an 18th-cen-
tury naval architect, whose achievements,
though seldom heralded, were vital to ship-
building progress on through the 19th century.

Today, 200 years later, Chapman’s most
significant concepts are still in vogue. Whether
they qualify as “original thought” is doubtful,
but Chapman deserves much of the credit none-
theless. His many accomplishments include
being one of the first men to successfully trans-
late the mathematical theory of ship design
into practical application in a shipyard. Cer-
tainly, he was the first to popularize the idea




that t ship desioner should be well-versed in
theory ax well as possess substantind sen-time
ad on-the-job <hip construction expertise. 1For
many naval arehiteets, this goa! is as elusive
today ax it was two hundved years ago to Chap-
man’s peers,

It admost seems thal Chapman was fated to
be the progenitor of the modern naval meehiteet.,
His parentage and up-hringing loft. no doubt. as
to the career he would Tollow; only the degree
of achievement could not he foreeast. His
English-born  parents settled in Scandinavia
after his father, an experienced sealarer and
skilledd shipbuilder, provided Sweden's King
Carolus X11 with details of Russian ships heing
built in England. As a vesult, Thomas Chapman

was invited to join the Swedish Navy. He rose
in rank quickly, finally hecoming commandoer
‘of the Naval Yard at Gothenburg. lHore his
awife, the daughter of a lLondon shipbuilder,
gave birth to Ifredrvik Henrik in 1721,

Throughout his boyhood, Fredrik Chapm:an
was trained as a shipwright in his futher's yard,
As a result of his maternal grandfathers influ-
ence, he was also able to apprentice in Knglish
vards despite the wide-spread relus:l in 18th-
century shiphuilding circles to exehange infor-

An intense, intelligent spirit is evident in this portrait of
Chapman painted by Lorenz Pasch, Made a rear admiral
i 1783, Chapman retired from active shipburlding in
1793 o devote more time to practical experiments on
ship’s reststance using a towing tank. The ship models
were propelled by connter-balunced weights. The seme type
of tank was used for cperiments by the U.S. Navy in

the 1930s. Chapman died Tn 1808 ot the agye of 87,

mation with “Torclpners”™, ven though Arehi-
medes diseovered the principle of displacement:
two conburien belfore Christ, the mathematienl
proveduces Tor determining o ship’s dedt wore
considered o aale seerel in Fnplind into the
carly 1700,

Alter acshort period e partner in o Gothen-
by shipviond, the young Chapiman felt o keen
ek of ship desipn theory, He embirked on
what waz to hecome an Heyvear quest, Tor knowl-
cdpe et world see him stady with many
mathemadicians, incloding the British Royal
Acudemy s Phomas Simpson, known Tor “Siinp-
son's Rule”™, St in use today, il concerns
mathemadicnd procedures for deloermining areas
under an cmpivienl curve,

When not studying, Chapman went to sea for
short voyages and visited shipyards of the Royal
Crown in Britiin and merchant and navitl yards
in Holland and Krance. Through diplomatie
intervention, he was granted permission Lo
obscrve the 18-month huilding ol 2 French
sixty-gun ship of the line at Brest. 1finally, in
1757, at age 36, he ended his self-imposed ap-
prenticeship and began work in carnest as o
naval architect for the Swedish Navy.

Chuapman’s first assignment, which lasted
through the 1760s, was to design and build shal-
low draft combination oar and sail-driven ships
in the Finnish archipelago. Misleading inforina-
tion about their operating environment caused
these first Chapman-designed ships to he in-
different sailers, though they were part of a
Swedish fleet that devastated a Russian naval
force at Svensksund in 1790.

While engaged as 2 master shipwright for the
galley fleet, Chapman hegan compiling a pic-
torial survey of the mid-18th century’s most
outstanding merchant ships, pleasure and
packet boats, ship’s small hoats, privateers, war-
ships, and alternate types of rigging.

Rough sketches made during his extensive
travels through Europe and later observations
in Swedish ports were combined, carelully ana-
Iyzed, rve-drawn and then etehed on 62 copper
plates'. These plates encompussed 146 different
vessels and, togethcr with deseriptions, dimen-
sions and calculations, Tormed  Architectura
Navalis Mercatoria published in 1768 in Stock-
holm.? Because of the dearth ol ship design in-
formation available at the time, Chapman’s
work immediately elevated himn to the front-
rank of well-known shipwrights. The minutely
detailed drawings, almost sulficient for actual
construction in an 18th-century shipyard, scem
more like works of art today. (See pages 16-17.)

But perhaps most important for ship dc-
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Frame molds were used by
Chapawan o the pre fubrication
of compleas bow and stery
scelfons, ahich ook longer 1o
baneled e the mid-hedy, A
muondel of « bow seetion is showy
ahove, Chapman was probahiy
the first lo nse seclivaal assembly
shipbuilding on a laryge seale,

signers of Chapman’s time and historians of o-
day is his categorizing of all merchantmen into
five groups, not according to sail rig, which opens
a hornet’s nest of confusion, but using differ-
ences in hull construction: frigate, Mt-sterned
where the planking came to an end at the
counter heneath the stern’s decoration; hag-
boat, planking continued to a transverse beam
below the tafTvail; and pink, small round-sterm
that narrowed at the rail. These three groups
had a beak-headed bow, such as is shown in
1. 1t in known that. while studying in London between 1760 und 1766
Chupman beeame gldlled in the art of copper engruving. *I'hus, {1 would
aeem that he had plinned the publiention of Architeciura Nuzalin

Murcatorin (Ihe Structura of Lhe Merchant, Ship) for more than 12
yueurs,

2. 0ne of the few existing irt cditlons of Arehitestira Nuralin Merea~
forin was parehnsed some 25 yoenrs ngo for the Ameriean Burewua of
Shtpping's ibrary, Measuring 3454 « 201, in. with ariginad Loneds and
alicalher baele, nbl The originnl cupper plate engravings are stitehed ingo
Lhe Binding, intaet nfier 200 yearn, Tnoaddition, 18th-cenlory leaves
expliining the plates in Kogdish e peeed inont twen plinees, One ix
wated 17680, Phe prgeer, ol -while In eolor with aeeagionul Lrown
splotehes, in w1l guitie stirong snd daxdble,

PP Rl

plate 1,1 Without. a beak-head, and thus con-
siderably more hlunt, were the eat ol the bark,
The Eiter two groups also tended o have o
fuller, almeost U-shaped mid-seetion, while the
breadth of the fist three groups tended to be
wider al the waterline than on the main deck
and have line lines in the aflter body.

These five nagor merehant ship citegories,
carclully defined through construction draw-
ings and dimensions, beeame  well=ieeepted
bhenehmarks, known quantities on which Lo
compare, criticize and finadly progress to an
mproved design. In addition to known caleulit-
tions and lines, the hook also established o
semblance of a uniformity wmong the confusion
of labels for sailing rigs and ship types.

The years following publication of Archi-

Ship drawings from Chapman's

Architectura Navalis Mereatoria

published 200 yeurs ago.

Below, Projection of a 1,257-dwl bark v hove dowen position.
Dimensions: 150%; (I hp. « 88 fI x 208 fl.

1evght, English Kast Dndivmai, hove down projection.
Dimensions: 12935 fl lhp, x 8815 fl x 1944 fl.

Bollowm Right, An 840~doel hark measuring

PPV M1 lhp. e 821 [l 2 180 .

In the wpper vight corner of Plate X X TH wre the displaee-
menl curves for e vessels deseribed on Plates X X throngh
NNV The seales are Vreweh, Buglish and Swedish,
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feehira Naralfs Meredtorfa were Trenctic bui, pe-
warding Tor Clupman, Willwleawing Trom his
vegula navy assignment, bul sGIE demaving Tull
sdary i exclimge Tor supplying ship plans, he
joined a1 Stockholm yard as o pavkner. While
desizning and supervising the hailding ol mer-
ehant and warships ab his vard, Chapman was
working on o new hook, awd developing plans
Fon new lineships s guastoops, fo the midst of
these projeels in
Chapman,

In 1775, he published A Trealise on Ship-
Building, v remarkable companion picee Lo
Avehitectiora filled wilh v variety ol uselul Tor-
mulas and specificalions, The lwo hooks com-
hined to Torm whek wis probahly Lhe firsl com-

Ir-vr'-

773 he was knighted af

. ) - .

plete Lheory ol shipbuilding. [fe  did not
. originitle most of Lhe concepts, but rather he
] transformed Lhe theoretieal reseireh ol sewen-

tisks like Leonard Euler and Pierre Bouguer
into  cohesive hody ol practical informalion.

S e e e e e e gmeme e S -»w.».—_,—ﬁ__‘,._»,_,w'-],w
o . o . ) e |

i Jodbune
Pheo wriginad ez wnd stere aeetion of o plearare oty frigale deaigied ol
bedll by Claprean giccoroes oo Badl o 1728 Jor Koug Coundaf TEHE e ship
weest Tnder Dot opee bo the Swodisle Ny o aed oz el aliige,
When the seseel was beokea wp fo 1835, e deric and wedoweg wrere weed, Nowe
Sulty rentored, fLadunds fu the wardn eadenyer il of the Nativgod Marilone
A s fie Stoekhobpe, P the 1efl ol right e doorwage leading to oller purta
af the meam,

Phin barge Stoekholm b pypeed, sl o aedel vivea PESY. badll g shiipa to

LTI

More than 100 yeus alter publicalion, naval
arehiteets shE Lhoughl enough of his work to
athael i being inconelusive,

Clipmun coped with ihniost every practical
problem Fweed by designers todiy. [ s Tormulas
were usually oversimplilied but the 18Lh-
L9Lh-cenlaney shipbuilders were not coneerned.
Chapman's ealeulations and lechnigues pro-
ticed suceesstul ships,

Using & Lechuigne ealled “parabolic systemn
of conshenetion”, Cliapnim established  Lhe
firsl praclical melhod Tor easuring wirregula
eurve, ‘Fhough not quile s acenente ns the later
Slivling ek Simpson melhods,  Chapnuads
Leehnique was more Lhan adeguate Toy pruclicnl
use, Cligpman’s sysleny was casily applied Lo
delermining displacemenl, seelional arens of the
how and stern sections, cenler of gravily wnd
wurying capacily.

[for 20 years alter Lhe Trewtise was pub-
lished Chapman conlinued Lo build ships und
experimenl. with new lechniques, During Lhe
consbruetion of 20 ships in a0 series, Chap-
man e the how and stern seetions Fabricated
separalely and the mid-hody huill.on sl jaeent.
slipwitys in prirs, This wis probahbly one of the
first mirjor applicalions ol sectional wssembly,
i well-necepted shiphuilding leehnique todaey.

Probhably Chapman's imost outstanding re-
searel foenseil on hull resistanee ad its crneial
velationship to speed, e correetly determined
that hutl speed is elosely velated (o the wiy un-
derwater volume or displacement ol o vessel s
distriluated longitudinally,

In one sense, Clapman's work Ewked origi-
nality. T ean be agned that sinee he dul not,
invent aseries ol major prineiples his contrib-
tions to naval architeeture were mimimal, But,
on belanee, Clapman’s main contribution wos
i scrving o entalyst for precipitatimg existing
bul et lered knowledpe o ovpnized,
weell-straetured diseipline available tany ser
ous student, When ship design was mastly o
meabier of chonee, Ieedeils Treneilk al Chapnn
franstormed the field it oo peedictahle ot
destined i the 2000 contury Lo heeonie i precise
seiclee, ‘ o]

Clugenn " Cdeaig,




