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Piraeus — Harbour at Zea (phot. K.].).

Chapter 11

THE ARSENAL OF PHILO AS SPECIFIED
IN THE PIRAEUS INSCRIPTION
(IG 112 1668)

Shortly after the middle of the fourth century

B.G,, presumably in the year 347, it was de-
cided by a public assembly in the theatre (at
Piraeus) to erect a new arsenal of stone for the

Attic navy at Piraeus. The architect Philo of

Eleusis submitted his plans at the meeting and
In an cloquent and persuasive speech he suc-
cteded in stirring the enthusiasm of the
Athenians whose patriotism was challenged
at that time by the menace from Macedonia;
4 Storehouse of the impressive dimensions pro-
Posed by Philo would in itself be a magnificent
Ymbol of the power of Athens, likely to deter
those who might believe that the glorious days

of Athens were gone for ever!. The project was
carried out according to the plans but probably
not finished till some time in the twenties?2.

1 Demosthenes complains that the glory of Athenian
architecture 1s of the past and that the people are now
satisfied with upkeep of roads and minor repairs (IIEPI
STYNTAEEQY § 30 (cf. Davis, SOME ELEUSINIAN BUILDING
INSCRIPTIONS, 1931, P. 55).

2 Cf. Pauly-Wissowa, RE, 20' (1941) sp. 56 s. v. Philon
(E. Fabricius). In a decree in honour of two wealthy
denizens from 302/01 B.C. (IG II? 505) it is stated that
these had contributed to the funds for the Arsenal and
for shipsheds from 347/46 till 323/22. The work was
suspended from 339 B.C. when it was decided, on the
plea of Demosthenes, to reserve all funds for the war
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When Sulla conquered Athens and Piraeus
in 86 B.C. the arsenal was burnt down, and
no remains of it have been traced in modern
times. But the edifice is described in an in-
scription found in 1882 at Piraeus, giving
sufficient evidence for a reconstruction of its
main features. In details, however, the text 1s
somewhat deficient or ambiguous, and the
scholars who have undertaken to interpret its
meaning disagree on a number of points. Thus

against Philip of Macedonia (Philochorus fragm. 135),
but resumed still under Lycurgus (f 325 B.C.) who
was credited with the completion of it and of some
other important buildings in Athens (cf. decree in
honour of Lycurgus, syLrL.®? 326, and Plut. vit. X or.
852a). In the Attic naval accounts for the year 330/329
B.C. (IG II® 1627b 279ff.) are listed, among other
things, deposits of iron clamps and dowels left over
from the Arsenal the walls of which therefore were
probably finished at that time.

Philo’s rhetorical achievements are mentioned by
Cicero (DE ORrRAT. I, 14, 62), Valerius Maximus (VIII
12. 2) and Philodemus (rRHET. IV, 1, 192 ed. Sudhaus),
and these as well as other writers (Vitr. preface VII;
Strabo IX, c¢ 395; Pliny H.N. VII 125) agree on the
name of the architect. See also the list of APXITEK-
TONEC in the LATERCULI ALEXANDRINI published by
Diels, ABH. D. KGL. PREUSS. AKAD. D. WIsS. 1904 p. 8:
Kol. 7. [MAYCCQAEION] - ®IAQN

EREEEREEREEERE KH[-]AOH
EREEEE R R PR 1H

I would suggest to fill out in the following way:

17 ®IAQN [THN CKEYOOH]KH[N] AOH[NHCIN
Pliny says: LAUDATUS EST ET CHERSIPHRON GNOSIUS AEDE
EPHESI DIANAE ADMIRABILI FABRICATA, PHILON ATHENIS
ARMAMENTARIO CD NAVIUM, CTESIBIUS PNEUMATICA
RATIONE ET HYDRAULICIS ORGANIS REPERTIS, DINOCRATES
METATUS ALEXANDRO CONDENTI IN AEGYPTO ALEXAN-
priaM, from which Fabricius infers (Paula-Wissowa RE
s.v. Philon) that public honour was bestowed upon
Philo. But if so it would apply to Chersiphron, Ctesibius
and Dinocrates as well. It does not seem warranted,
however, to infer so much from LAUDATUS EST.

Cicero and Valerius Maximus tell us that Philo gave
the people an account of his work (RATIONEM REDDI-
DISSE OPERIS SUI Or INSTITUTIONIS SUAE). Fabricius argues
(HERMES xvn1) that this cannot have happened before the
erection of the arsenal but some time before or after it
was finished. However, it was hardly the duty of the
architect to give accounts of the expenditure. No doubt
this was left to a committee in charge of the financial
problems. Philo’s speech must have concerned archi-
tectural matters only. Most likely he explained his plans
for the arsenal to the public, and this would not have
been necessary if the project had already been accepted
or the building was finished.
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the commentaries of Foucart, Ludlow, Fabri-
cius, Choisy, Dorpfeld, Keil and Wanscher all
contain some specific opinions?; and the
problems have not been settled by the latest
contribution on the subject by Marstrand who
characterized the restorations of his predeces-
sors as “inadmissible from a functional point
of view” and claimed “to keep much more
strictly than has hitherto been done, to the
wording of the text” 4.

As a basis for a new discussion I shall re-
produce here my own translation of the text
(which in some respects follows that of Ludlow,
op. cit. g20fl.). I have found it practical, for
the purpose of references, to divide the text
into 14 points, which will facilitate a survey of
its contents:

(1, 1-4 ) Heading.

II (1. 4-7 ) Location of the arsenal; length and
width of ground plan.

III (1. %-15) Foundations; main features of ground
plan.

IV (1. 15-19) Directing course.

V (1. 19-26) Orthostate course; main features of
doorways.

VI (1. 26-30) Walls.

VII (1. 30-34)

VIII (1. 34-39)
IX (1.39-45)
X (1. 45-59)
XI (1. 59-65)

Specifications for doorways.
Windows; cornices and pediments.
Stylobate and piers.

Architraves; roof construction; tiles.
Stone ceiling above doorways; doors;
internal pavement; how to separate
the intercolumniations from the mid-

dle aisle.

XII (1. 65-85) Midway galleries and shelves for
tackle.

XIII (1. 85-94) Chests for sails, and side curtains;
ventilation.

X1V (1.94-97) Stipulations.

Fig. 57 shows all the measurements actually

given in the inscription on which is based the
complete reconstruction of the building sug-

gested p. 76-84, p. 95-96, figs. 58-59, 66-68.

 Cf. the bibliography p. 157.

4 ARSENALET I PIRAEUS OG OLDTIDENS BYGGEREGLER, Ko-
benhavn 1922, p. 23.
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TRANSLATION
I (1. 1-4).
Gods,

Specifications for the Arsenal of stone for naval tack-

ling, by Euthydomus, son of Demetrius of Melite, and
Philo, son of Execestides of Eleusis.

1. (1. 4—7).

| 'hey have resolved to propose( ?) that:]

An arsenal for tackling shall be built at Zeia, be-
ginning near the propylaion which leads from the agora
as one approaches from behind the shipsheds which are
roofed-in together, 4 plethra in length, 55 feet in width,
inclusive of (the thickness of) the walls.

I11. (1. 7-15).

Excavate to a depth of 3 feet from the highest point
of the area, remove the rubbish, and lay foundations
upon the firm ground, raising them level and straight
everywhere, in accordance with the rule. Lay foundations
for the piers as well, at a distance from either wall of
15 ft., including the thickness of the piers, the number of
piers in either row being 35, thus leaving a passage for
the public through the middle of the arsenal 20 ft. in
width between the piers; the width of the foundations

shall be 4 ft. and the stones shall be placed alternately as
stretchers and headers.

IV. (L. 15-19).

Build the walls and the piers of the arsenal of stone
from Akte, laying a directing-course (EYOTNTHPIA)
for the walls, of blocks 3 ft. wide, 3/, ft. high, and 4 ft. long,
but 4%/, ft. at the angles.

V. (I. 19-26).

And upon the directing-course lay upright stones
(OPOOXTATAZX) over the middle of it, 4 ft. long, %/, ft.
plus one dactyl in width, 3 ft. high — but at the angles the
length depends on the dimensions of the triglyphs —
leaving apertures for two doorways at either end of the
arsenal, g ft. wide; and construct a pillar (METQITON)
between the doorways at either end, 2 ft. wide and 10 ft.
deep (in inward direction), and let the wall against which
each door opens turn off so as to abut on the outermost
pier.

VI. (1. 26—30).

Then upon the upright course build the walls of
ashlars 4 ft. long, ®/, ft. wide — but the length at the angles
depends on the dimensions of the triglyphs — and 3/, ft.
high. Let the height of the walls above the directing-
course be 27 ft., inclusive of the triglyph frieze beneath
the cornice.

VILI. (1. 30-34).

But let the height of the doorways (that is: above the
directing-course) be 151, ft. (scribal error; see commen-
tary below), and place above them lintels of Pentelic
marble 12 ft. long, as thick as the walls and 2 courses
high; and erect doorposts of Pentelic or Hymettian
marble, laying under them sills of Hymettian marble.
And over the lintels place a cornice projecting 11 ft.
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[clynrpaeal  THAC ckevoeHkHe TRC AleINHC Tolc kPemAcTolc CKETECIy
Evovadmor AnmHTPioY Mearéuwe, PinwnNoc ‘EzHKecTiaoY ‘Enevenioy
CKEYOBHKHN OIKOAOMACAI TOIC KPEMACTOIC CKEYECIN N Zeia Apgi.
MENON ATd To¥ miPomYAAioY Tof éx AropAc TPOCIONTI €x To¥ briiceen Ty y.
EWCOIKWN TON OMoTerdN, MAKOC TETTAPWN MAEOPWN, ITAATOC TIENTHKONTA 1.
0ABN KAl TIENTE CYN TOIC TOIXOIC. KATATEMON TO? xwpioy BAeoc Amd To-
¥ METEWPOTATOY TPEIC MOAAC, TO AAAO ANAKAOAPAMENOC éril T cTépie.
ON CTPWMATIEI KAl ANAAFTETAI ICON KATA KE®AAHN ATIAN GPodn npde .
ON AIABHTHN. CTPWMATIEI aé kAl Tolc kiociN Aroaeinon And Tof TOlX-
oy exaTéroY ménTe k[Al aék]a mbaac cyn TOI nAxel Tof? klonoe, Apiamde
TON KIONWN EKATEPOY TOY CTOIXOY TIENTE KAl TPIAKONTA, AIAAGINON A-
[iJoaon T8I afimwi alA MécHe TAC CKEYOBHKHC TIAATOC T METALY TAN Kib-
NWN €ikocl Toa®N. mAxoc [a]é moHcel TO CTPOMA TETPATIOYN, TiBeic Tove
AIROYC éNAAAAZ ¢oP[MH]aON KAl TIAPA MAKOC. olkoaOMFicel aé ToYe Toix.
oYc THC cKeYOOHKH[c KAJi Toyc kioNac AKTiTOY Aleoy, eeic evornTHe-
AN Toic Toixoic [m]aAToc TPIGN TIoAGN, TTAXOC TPION HMIMoalwN, MAkoc T-
ETPATIOAWN TON AlleluN, €l A€ TAIC rONIAIC TETPATIOAWN KAl TPION MAA-
ACTON. xal €nl TAc eveYNTHPRIAC émieFicel BPOOCTATAC nepl mécH TH-
| EYOYNTHPIA[l] MAKOC TETPATIOAAC, TAXOC TIENOHMITIOAIWN KAl AAKTYA-
oY, YYOC TPIMOAAC, ToYe A’ éni TAlc roniaic mAkoc éx To? METroY TON Te-
IFAT®WN, AIAACITIWON OYPAIAC KATA TO TIAATOC THC CKEYOOAKHE, avo Ex[a)-
TEPWOEN, TIAATOC ENNEA TIOADN. KAl olKOAOMFACEl METWTTON ErATEPWOE[N]
EN TOI meTA[Z]Y TON oYPON, IAATOC AlMOYN, €ic aé TO elcw aexAnoYN, KAl n-
EPIKAMYEl TON TOIXON MéEXPI TON NPATWN kKIGNWN, TIPOC BN ANoixzeTal W
OYPA CKATEPA. éni ad To? dPeocTAToY mMaINeiciN olkoaomFcel Tovc T-
oixoyc, MAKOC TETPAMOCIN, NMAATOC NENTE AMIMoaion, éni aé Talc ron-
AIC MAKOC €k TOY méTPOY TON TPIrAYewWN, MAXOC TPIHMmIoAloic. ¥yoc a-
€ noHcel TAN ToixwN Amd TAc evoyNTHPIAC &nTA kAl €ikocl moadn cy-
N TRI TPIrAYew! Ymd TO reicon, TAC aé evpalac ¥yoc nénte xal aéka no-
AN KAl AmMimoaioY. kAl éreficer YrePTONAIA Aleoy TTenTeaHiko? mA-
KOC a®aexa ToalN, MAATOC icA Toic Toixolc, ¥roc AICTOIXA TAPACTAA-
AC CTHCAC Aleoy TTenTeaHiko? A “YMHTTIoY, daoYc Yroeeic “YmHTTIOYC.
Kal reicoNn émercel émi TGN YrePToNAlwN Yrepéxon TPIA AMIMAAL.
KAl TIOIHCE! OYPIAAC KYKAWI €N XMACIN Toic Toixoic xae' EKACTON To
METAKIONION, €N Aé TOI mAATEl TPeic exATEéPWBEN, YYOoC TPION ToADN, TI-
AATOC AYOIN TI0AOIN, KAl ENAPMOCAI €ic EKACTHN THN OYPIAA XAAKAC @-
YPIAAC APMOTTOYCAC. KAl émieficel éni ToYe Tolxove reicA KYKAWI X-
Al ToYc AleToYc ofkoaOMACEI KAl reicA €medcel KATAETIA. KAl cT-
HCEl TOYC KIONAC YMO®EIC CTYAOBATHN KATA KEOAANN ICON TAI eveyn-
THPIAL, TIAXOC TRIAN HMTIOAION, TIAATOC A¢ TPION TOAGN KAl TTAAACTRC,
MAKOC TETTAPWN TOAGN® TIAXOC TON KISNWN KATWEEN AYOIN TTOAOIN KAl T-
PION TIAAACTAN, MAKOC CYN TOI EMIKPANWI TPIAKONTA MOAGN, CeONAYAW-

N EXKACTON &MTA MAKOC TETPATIOAWN, TO? Af MPOTOY MeNTEMOADE * TA Ak éni-
IKPANA émmiericel émi ToYc KioNAC aleoy TTenTeawixo?- xal émeficel
EMCTYAIA ZYAINA €Nl TOYC KIONAC KOAAHCAC, TMAATOC TIéNTE AMIMoal-
WN, ¥roc éNNEA TIAAACTON €K TOT YYHAOTEPOY, APIOMAC AexAokTD ée ExA-
TEPON TON TONON. kal MecéMNAC émieficel éni Tovc kionac vmép TRAc Ak
6a0Y, MAATOC KAl ¥roc ica Toic émicTyaloie, KAl émeKcel KOPY®AIs

VIIIL. (l. 34-39).

Make apertures for windows all around, in all the
walls, one opposite each intercolumniation, and 3 at
either end, 3 ft. high and 2 ft. wide. And fit into each
aperture a grating of bronze fitting closely. Upon the
walls all around lay cornices, build pediments and place
the pedimental cornices.

IX. (1. 39-45).

Erect the piers and place under (each of) them a base
(ETTAOBATHN) level with the directing-course, %/, ft
thick, 34 ft. wide, 4 ft. long; the lower thickness of the
piers shall be 2%/, ft., and their height, including the capi-
tals, 30 ft., consisting of 7 drums 4 ft. high except the

first which shall be 5 ft. Lay capitals upon the piers of
Pentelic marble,

X. (1. 45-59).
Place wooden beams upon the piers and fit them
together, ¥/, ft. wide, %/, ft. high at the highest point, 18



pieces in eil..hcr row, and lay cross-beams (MESOMN AY)
upon the piers across the passage, as wide and as hig}
as the former b-:za:ms.  hereupon lay rafters (KOPY® -Ulg\}
s it wade, 5'!”’. e o dactyls high, apart from I’i.t:lI
measured at right angles to) the slope of the roof. - 1
place under them a prop (‘TTIOOHMA) resting on a:l?.,
cross-beam, 3 ft. high and ?/, ft. in width, and put the ;
in position above the cross-beams, kept em

‘ ‘ apart angle-
wise in accordance with the slope of the roof Thereuy Ig)cm

lay long timbers 10 dactyls thick, 3/, ft. and 2 dactvls
wide, distant from each other 3/, ft., and above thsse
planks, 1% ft. wide and 2 dactyls thick, distant from ﬂacﬁ
other 4 dactyls; thereupon apply boards 1 dactyl thick
and 6 dactyls wide and fasten them with iron nails and

tiles, fitted closely to each other.

XI. (L. 59-65).

Above the doorways, upon the pillars lay a ceiling of
Hymettian stone on the inside. Place upon the arsenal
doors fitted to the doorways and plated with bronze on
the outside. And pave the whole interior floor with stones
fitted closely to each other, and work it smooth and level
upon its upper surface.

Let each intercolumniation be closed by two upright
stone blocks (OPOOXTATAX) 3 ft. high, and place
between them a lattice that can be locked.

XII. (1. 65-85).

Construct the midway galleries, on which the tackle
15 to be placed, from inside the piers at either side as far
as the wall, and fasten them opposite each pier and along
the wall at either side by means of a beam (AIEPEIZMA)
5/, ft. wide and 1 ft. high, extending 3/, ft. into the wall,
and beside the piers erect posts of stone. Upon the beams
lay long timbers, seven in each place filling it out as far
as the piers, 3/, ft. wide, !/, ft. thick, and cover the whole
area with planks fitted and fastened together, 3 ft. wide
and 2 dactyls thick. Make also shelves for the under-
girding straps and other tackle, along both walls, one
above the other, and let them turn off along the end walls
and opposite the piers at each interval, 4 ft. above the
gallery, but the upper shelf 5 ft. above the lower one:
erect posts from the lower ceiling (i.e. the gallery) to the
upper ceiling, ¥ ft. wide and 6 dactyls thick, and tenon
into the posts cross-bars of the same thickness, thereupon
lay continuous timbers, one at either side (of the shelves),
6 dactyls square, and above these planks ﬁttf:-cl closely
together, 4 ft. long, 3 ft. wide and 2 dactyls thick, fitted
evenly to the timbers and nailed down. Make wooden

ladders to give access to the shelves.

XIIL. (1. 85-94). |

Make chests for the sails and for the white side curtains,
n number 1 34, in accordance with the model an'd place
one against each pier and one in the space opposite, and
make openings in the fronts of the chests along the walls,
and in both ends of those against the piers, so that all thf.?
tackle is visible to people passing through the arsenal (or:
o those inspecting the arsenal). That there may be venti-
lation in the arsenal, when the courses of the walls are

s0
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TTAAT 3 4o ) : £ .
OC EMTA TIAAACTEN, ¥710C AC MENTE TAAACTON KAl AYOIN AAKTTAOIN

ANEY THC KATAeoPAC, YTioeeic Yndouma émi TRC MecdmnMc MAkOC TRION
nﬁﬁ&.”’ MAATOC TPIGN HMITIOAIWN, KAl AIAPMOCEI TA KOPYS®AIA KEPXiCI-
Hr*i-ﬁl TUN MECOMNON. KAl €rieficel CoOHKICKOYC TMAXOC AEKA AAKTYAGN, TI-
AATOC TPIGN MAAACTON KAl TPION AAKTYAWN, AIAAEMIONTAC AR AAAAAW-
P TIENTE TIAAACTAC, KAl émecic IMANTAC MAATOC HMmoaloy, mAxoc ayo-
IN .am?hnm, AIAAEIMONTAC AMT AAAHAWN TETTAPAC AAKTYAOYC, KAl ér-
IBEIC KAATMMATA TIAXOC AAKTYAOY, TIAATOC EZ AAKTYAWN, KABHAGCAC HA-
OIC ClAHPOIC, AOPUCAC KePAMGCEl KoPiNelwl KePAMWI APMOTTONTI M-
POC AAAHAON. KAl éruef[cler Ymér TN eYPON €ni TA METWIA €k TOT ENTOC
OPOSHN AIBINHN AlDOY “YMHTTIOY. KAl e¥PAc émeficel TAI CKEYOOHKH-
| APMOTTOYCAC €ic TAC OYPAIAC, XAAKAC EZWOEN TIOIACAC. KAI CYNCTPO-
'::‘E! TO €aAcoc Aleoic TO EéNTOC KMAN CYNAPMOTTOYCH TIPOC AAAHAOYC K-
Al EMEPTACETAI GPOON KAl BMAAEC ANWBEN. KAl AlAoPAZEI TO METACTY-
AION ERACTON OPBOCTATAIC AYOIN AleiNoic ¥roc TPIEN TIOADN, KAl éH
TOI METAZY KINKAIAA émierce(l] KACIOMENHN. TIOIFCEI A€ KAl TAC 6POe-
AC TAC AIA Mécoy, ée’ BN TA cKe¥H KeiceTAl, TO éNTOC TON KIGNGN ERATEP-
WOEN MEXPI TO? TOIXOY AIAPMOCAC KA®™ EKACTON TOM KIONA KAl TIAPA TO-
N TOIXON EKATEPWOEN AIEPEICMATI TIAATOC MENTE TIAAACTON, Yroc moa-
Alwl, €MBAAAONTI €mi MEN TAN TOIXON TPEIC TIAAACTAC, TMAPA Aé TON K-
IONA TIAPACTAAIA CTHCEI AlBINA. KAl émi TON AIEPEICMATON EmTiOFice-
| COHKICKOYC EMTA é¢’ SACTHN THN XOPAN, CYNTTAHPON MEXPI TON KIONw-
N, TIAATOC TPION TIAAACTON, TIAXOC HMITIOAIOY, KAl CYNCTPOCE! TINAZIN
ATTAN TO XWPION, CYMBAAGDN KAl KOAAFCAC, TIAATOC TPRITTOAAC, TTAXOC AYOI-
N AAKTYAOIN. TIOIACE! Alé K]al MECOMNAC, €9’ ON KEICETAI TA YTIOZWMATA K-
Al TAAAA CKEYH, TIAP EKATEPON TON TOIXON, AITTAAC TO ¥roc, KAl émikAmy-
€l naPA ToYc mA[AJriove Toixovc, KAl KATA TOYC KIONAC EMIKAMYE! KA®'
EKACTHN THN XGPAN- ¥yoc aé molficet And TAc dposAc TETTAPWN TTOALN, T-
HN A& EMANG MecOMNHN ATTO TAC ETEPAC AMéXoYCAN TIENTE MOAAC" IKPIOT-
APA CTHCAC AMd THC kATw dpPoefic méxpl THc Anw SPosAC TTAATOC HMITIOA-
loy, TIAXOC £ AAKTYAWN, AICPEICAC AIEPEICMATA €ic TOYC IKPIWTAPA-
C TO AYTY mAxoc ePANOYC £Emefcel AIANEKEIC, ENA EKATEPWOEN, TTAXOC
EX AAKTYAWGN TIANTAXAIL, KAl éml ToYTwN émBHCEl TIINAKAC CYNKOAAHC-
AC, MRKOC TETPATIOAAC, TIAATOC TPITIOAAC, TTAXOC AYOIN AAKTYAOIN, KAl [K]-
ABHAGCE] CYNAPMOTTONTAC €= [coY TOIC ©PANDIC. KAl KAIMAKAC TIOIH-
cel EYAINAC ANABAINEIN émi TAC MECOMMAC. TIOIFCEl A€ KAl KIBWTOYC
Tole lcTiolc %Al TOIC TIAPAPPYMACIN TOIC AEYKOIC, APIOMON &EKATON
TPIAKONTA TETTAPAC, TIPOC T TIAPAAEGITMA TIOIFACAC, KAl BHCEl KATA To-
N KIONA EKACTON KAl MIAN €lc TO KATANTPOKY XW@PION, KAl TTOIMCE! ANO-
IPNYMENAC, TOM MEN TIPSC TO! TOIX®! KEMENDN TOA TPGCOION TOIXON, T-
ON Af KATA TOYC KIONAC KEIMEN®ON AMeOTEROYC TOYC TIAATIOYC TOIXOY-
¢, Brivc AN A1 OPAN XTIANTA TA cxeYH aleziofPoiy, dnéc” An Fi én TAI cxevo-
ofikHl, Bnwc a’ AN KAl Y¥Xoc Fi &N TRI ckevoerxHl, STAN oikoaomAl ToY-
¢ Tolxoyc TAC CKEYOBHKHC AlAAEiYEl TN TIAINGIAWN €N Toic Apmoic R-
| RN KEAETHI O APXITEKTON. TATTA KTIANTA €ZEPrACONTAI Of MICOWCAM-
eNOl KATA TAC CYITPASAC KAl TIPOC TA METPA KAl MPOC TO MAPAAEIFMA, O
in ophzHi & ApxrrékTon, KAl éN Tolc xpénoic AmoadcoveiN, oic AN mic-

alICNTA! ERACTA TEN EPruN.
vaeal

laid, leave the joints between the ashlars open where the
architect shall direct.

XIV. (1. 94-97)-

All these things shall be carried out by the contractors
in accordance with the specifications and with the mea-
surements and the model indicated by the architect. And
they must deliver each detail of the work within the time,

to which they will agree in the contract.

COMMENTARY

Ad I.

It may be inferred from points XIIT-XIV
which mention “the architect™ that Philo alone
was responsible as masterbuilder. The other
subscriber, Euthydomus, son of Demetrius of
Melite, therefore was probably not an archi-
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tect. Nothing 1s known about him, except that
his name appears in an inscription on the base
of a statue recording the members of a com-
mission that had undertaken to put up a statue
of the sculptor Leochares (IG II2 2825; c. 350
B.C.).

As for the official meaning of the inscription

cf. Ad X1V.

ALY LT,

According to the accounts of the naval ad-
ministration of Athens from the age of Philo
(IG II*1627 c 400) the shipsheds of the Attic
navy were located in three different harbours
at Piraeus: one at Zeia, another at Munychia,
and a third at the place called Kantharos. The
peninsula of Piraeus is in fact indented so as to
form three natural harbours, a larger one to
the west and two minor semicircular ones on the
east side. But there is no precise literary or
archaeological evidence of their original names.
Modern topographists, however, are inclined
to identify the western of the east harbours
with the harbour at Zeia. This seems probable
for the following reasons: the inscription was
found some 100 m. to the north of this harbour,
and it could hardly have been as well preserved
as it is, if it had been dragged much about from
the place where it was put up originally. But
in all probability this place was either the very
agora referred to in the inscription, situated
near the place where the arsenal should be
built, or the immediate surroundings of the
arsenal itself. Remains of “shipsheds roofed-in
together” have been found along the shores of
both the western harbours (see PRAKTIKA 1885
p. 63ff.). The sheds consisted of parallel rows
of piers at right angles to the shore, high and
low in turn in order to support the ridges and
the eaves of a continuous roof alternately. The
slips were sloping at a ratio of about 1:10.

The location of the arsenal given in the
inscription is stated in rather vague, yet un-
mistakable terms. As understood by Fabricius
(p. 560) and by Ludlow (but not by Choisy and
Marstrand; see the translations quoted n. 7)
the building should be situated near one of the
gateways of the agora, namely the first gateway
one would pass when approaching from the
rear of the shipsheds of the harbour at Zeia;
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that is: between the harbour and the agora, as
suggested in Judeich’s plan of Piraeus (repro-
duced by Marstrand p. 43). The sentence
APEAMENON AIIO TOY IIPOIITAAIOY
can hardly mean that the erection of the
edifice was to begin at the point nearest to the
agora (cf. Choisy p. 27). More likely one of its
fronts was planned to face the gateway, in order
to be accessible directly from the agora where
the public gathered ®. The inscription states that
the arsenal was open for people wanting to
inspect its contents (1.91; cf. p. 86).

Fabricius and Dorpfeld believe that the
dimensions of the arsenal were 55 by 405 ft.,
while Foucart, Ludlow, Choisy and Marstrand
take the length to be 400 ft. The wording of the
text is somewhat ambiguous. One may read
either;: TTAATOX IIENTEKONTA ITOAQN,
KAI TIENTE X2YN TOIX TOIXOIX or:
[IAATOX IENTEKONTA ITOAQN KAI
[TENTES PN TOIX = TOIXOIXxS But
anyway the reading MHKOX TETTAPQN
HUAGSTORES LN o s o SO S G KAI
[IENTE 3TN TOIX TOIXOIX is hardly
admissible, as [IENTE implies IIOAQN but
not [IAHOPQN?.

It seems to me most natural to take XT'N

TOIX TOIXOIX as a separate clause, added
just to make sure that the measurements in

question refer to the external dimensions of the

® The usual formula in Greek building inscriptions was
the precise: APEAMENON AIIO «--«---. - MEXPI
----- cf. Ditt. syLL? 125: AIIO TO THMEO APEA-
MENON MEXPI TO METQIIO TON IITAQN TQN
KATA TO A®POAIZION EIII AEEZIA EEIONTI

IDitt. syrr? g73: AP=EAMENON AIIO TOY
ZTPOMATOX TOY THY TE®YPAX MEXPI THEZ
KATABAZEIQ[X] THE ITAPA TON I'TNAIKEION
AOTTPQNA.

A possible reason why such clear instructions could

not be given in the Arsenal inscription is suggested
below p. 86.

¢ Curiously enough, the latter reading has never been
taken into consideration by any authors up to the present.

! Ludlow, Choisy and Marstrand translate in almost
identical terms without discussing:

“An arsenal shall be built in Zeia for naval tackle
beginning near the propylaion which leads from the
agora as onc approaches from behind the ship houses
which are roofed in together. The length (of this arsenal
shall be) four plethra; its breadth shall be fifty feet, or
fifty five including the walls.” (Ludlow p. 320)-

"On commencera (4 batir) & partir du propylée de



ground plan, on an analogy with ZYN TOI
MAXEI TOY KIQNOZ (1. 11) YN THI
TPITAY®QI YI1O TO I'EIZTON (L. 29) TN
TOI EINIKPANQI (L. 43). That is: in the
measurements 400 and 55 ft. is included the
thickness of the walls. Quite sure, this dimension
was exactly 2 X214=75 ft., as specified directly
in point 6. Both readings are therefore techni-
cally possible. But it is not obvious, why the
wall-thickness should be mentioned as eaﬂy as

l. 7, and mentioned in connection with the
width of the ground plan only.

Ad IIl.

Foundations for the piers are mentioned in

l. 105 and as it is stated subsequently that the
numbers of piers were 35 in either row, it seems
most probable that each pier should have a
separate foundation® (cf. commentary Ad IX).

After having described the central passage,
the inscription adds rather abruptly that the
foundations must be 4 ft. thick and consist of
stones laid alternately as stretchers and headers.
Choisy (p. 6) and Marstrand (p. 67) therefore
believe that XTPQMA applies to a substructure
under the whole area of the passage. But on the
rocky ground of Piraeus foundations would
hardly be necessary except for walls and piers,
and it would be quite unwarranted to support

I’agora. Pour qui s’avance vers (ce propylée) en
partant de P’arriére des cales qui ont un toit commun,
la longueur (sera) de quatre pléthres, la largeur de
cinquante cinq pieds avec les murs.” (Choisy p. 5).

“Der skal begyndes ved sojlegangene paa torvet.
Gaaende frem fra forsiden af skibshusene med det falles
tag er lengden fire hundrede fod, bredden halv treds fod
og fem med murene” (Marstrand p. 25; cf. p. 63).

Fabricius (HERMES xvit p. 567 n. 1) fulln?ved by
Dérpfeld (AM VIII p. 148 n. 1), also leaving out
philological arguments maintains that the length must I'::fr::
405 ft. “Es ist namlich schlechterdings nicht méglich, die
ebduverpic aus 4 F. langen Blocken mit 434 F. langen
Eckstiicken zusammengesetzt zu denken, ausser wenn
man eine Gesammtlidnge des Baues von 405 F. annmmt.
Etc.” But as I shall presently show n. g the argument
18 fallacious. |

* Cf. Dorpfeld p. 150: “... da nun beim Fugenschni.tt
des Fundamentes nachweisbar keine Riicksicht auf die
Axweite der Sdulen genommen ist, so wiirde es zwecklos
gewesen sein, schon hier die Zahl der Séulen anzugeben,

wenn letztere keine getrennten Fundamente gehabt
hatten.”

a mere pavement (cf. point XI) by means of a
massive foundation 4 ft. deep. As maintained
by Fabricius, Foucart and Dérpfeld (op. cit.
P. 563, p. 548 and p. 149) the measurement
must refer to the foundations for the walls and
piers alluded to in 1. g-11: XTPQMATIEL
[IAXOZX 1. 14 is an ambiguous term: in L. 17
1t signifies the height of the directing-course,
but in 1. 20 the width of the orthostate, while
the width of the wall blocks 1. 27 is rendered
as [TAATOZ. In 1. 14 it must mean: the width
of the foundations; the height of the foun-
dations is not likely to have surpassed the depth
of the excavation g ft. (that would equal two
courses of stones as high as the directing-course
and the wall courses) whereas a 4 ft. wide
foundation is quite suitable in proportion to
the directing-course, g ft. wide.

Ad: TV,

The orthostate was to be placed above the
middle of the directing-course, and the walls
should probably be centered on the orthostate.
The projection of the directing-course from the

—0 1/
outer face of the walls was therefore S22 =
2

14 ft., and its dimensions, measured along its
outer edge, were 551 by 40014 or 4051 ft.
if we allow for both interpretations of point II.
Consequently, with blocks of the given measure-
ments: g ft. wide, 4 ft. long, but 43/ ft. at the
angles, the course could be composed of the
following units, counting from angle to angle
all around the building®:

1) ground plan 5575 by 400 % ft. (cf. fig. 58 K).

Angles: A-B: 3 (end) + 434 + 97 X 4 + 4% ft.
Angles B-C: g (end) + 4% + 10 X 4 + 4%} + 3 ft. (end)
Angles C-D: 434 + 97 X 4 + 4% + 3 ft. (end)

Angles D-A: 4% + 11 X 4 + 2 + 49 ft.

2) ground plan 55% by 405 % ft.

flanks: 434 + 99 X 4 + 4%; ft.
fronts: 3 (end) + 494 + 10 X 4 + 4% + 3 ft. (end).

9 Tt cannot be concluded from the wording of the
inscription whether the angle blocks in the flanks (or
the fronts) should be used as headers or as stretchers, or
in both ways. The argument of Fabricius quoted n. g
therefore seems irrelevant.
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In the former arrangement there must be a
block of 2 ft. in one of the fronts (that can only
be avoided by imagining a block of g ft. in both
flanks), whereas the latter comes right. But the
inscription leaves doubt whether the directing-
course was to be continued beneath the door-
ways.

Marstrand suggests (op. cit. p. 82) that in
the flanks every 3 blocks should be used as
headers. In this way would be formed a unit
of 4+4+3 = 11 ft. equivalent to the inter-
axial spacing of the piers in his reconstruction,

and the flanks could be composed of blocks of

the given dimensions (3443470 X 4435 X3

+4%+3 = 4001 ft.). But it does not appear
in the inscription that this was the intention of
the architect. If so, he must have given exact
specifications in order to avoid waste of stone,
for the blocks would be too deep if used as

headers.

Ad V.

As for the description of the doorways see
Ad VII.

Ad VI.

Apart from the angle blocks, the walls were
to be composed of ashlars 4 ft. long. It is implied,
no doubt, that each joint should be placed over
the middle of a block in the course below, this
sort of bond being customary in the Classical
architecture of Athens, such as the Parthenon,
the Propylaea, the Erechtheum etc. Thus there
were two sizes of angle blocks, one two ft. short-
er than the other.

The specification that the length of the angle
blocks of the orthostate (point V) and of the
wall courses shall depend on the dimensions of
the triglyphs scems rather mysterious. Obviously
these lengths could be specified as multiples of
a half foot!9 But probably the architect did
not want to enter into such details and contented
himself with stating that the block length 4 ft.
would not go perfectly into the dimensions of the
ground plan, because the latter depended on
the proportions of the triglyph frieze''. I have

10 As observed also by Marstrand p. 61.

11 Dorpfeld suggests p. 154 that the dimensions of the
ground plan given in the inscription were only ap-
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argued already p. 76 (and shall submit further
arguments p. o) that the length of the arsenal
must have been 400 {t. Probably, therefore, the
architect decided upon an ashlar length of 4 ft.
because this was exactly '/,,, of the flank length,
(while 4 ft. would not go into a length of 405 ft.).
But the length of the fronts 55 ft. (above the
doorways) and of the walls on both sides of the
doorways 17 % ft. were not divisible by 4 ft. so
that the angle blocks must be 315 and 14 fi.
(or 5% and 31 ft.) long respectively 2,

Ad VII.

The description of the main features of the
doorways in point V 1s unmistakably clear.
METQITION means a pillar in the middle of the
doorways in either front; and the sides of the
doorways were to be formed by walls extending
as far as the outermost piers. The doors opened
against these walls.

The wording of point VII suggests a charac-

teristic difference between the doorposts
(ITAPAXTAAEY) and the central pillars

proximate: the exact dimensions were found by adding
up triglyphs and metopes, because the measurements
of these members if derived by subdivision of the ground
plan might happen to be irrational fractions of the foot
unit. The argument, in my opinion, is anything but
convincing. Fabricius (p. 567), Foucart (p. 546) and
Wanscher (p. 134) just touch the subject without discus-
sing its aspects.

12 Thus the length of the angle blocks on the fronts
actually depended on the triglyph system, while the
flanks could be composed entirely of ashlars of the
standard size. Choisy (p. 17) broaches the subject from a
somewhat similar point of view: “La prescription relative
aux pierres d’angle contient 1’énoncé d’une régle
d'appareil qui fut observée dans presque tous les
monuments des belles époques: au temple de Thésée,
aux Propylées de I'"Acropole, etc. la pierre d’angle est
précisément égale & unc pierre d’appareil courant,
augmentée de la largeur d'un triglyphe (on peut sc
rendre compte de cette loi d’appareil par les dessins de
Stuart et Revett (Antiquités d’Athénes)). ~ Telle était
la dimension des pierres d’angle &4 I’arsenal de Philon:
et si par contre-épreuve on déduit de la longueur des
pierres courantes, qui est donnée, la largeur du triglyphe
que 'auteur du marché a omise, on trouve par le calcul
le plus élémentaire que la largeur du triglyphe était de
1P 5. Cela posé il est aisé de reconnaitre A l'inspection
du plan (pl. I, fig. 2) que les pierres d’angle de la fagade
principale mesuraient alternativement 5P1% et 3 Pl
de longueur.” (as for the rule by means of which Choisy
calculates the triglyph width, see n. 38).



(METQITA): the doorposts shall e erected
(ETHEAZ; cf. point IX about the piers |
and point XII about the vertica posts of ' 1i2
shelves IKPIOTEPA 1. 79) while the pillars
shall be constructed (OIKOAOMF 2El: cf. 1. ¢=
about the walls and 1. 39 about the ;:w.f:dinrwrnts):]b
We must assume therefore that the pillar shnulc:i
be built of ashlars similar to those of the walls
probably of stone from Akte since no {}thc;
material is specified. The doorposts, however
should be of Pentelic or Hymettian marble anci
probably monolithic. Evidently they were not
supporting members like the central pillars, but
doorcasings lining the sides of the apertures and
having rebates into which to fit the doors. No
doubt horizontal casings, not mentioned in the
inscription, were to be placed on top of the
vertical posts?i2.

The cornice above the lintels implies that
the two apertures in either front should be
coupled together within a common enframe-
ment, probably in the form of anta-like pro-

jections as wide as the central pillars and set off

from the face of the walls flush with the ortho-
state and with the lintels?t. Possibly these

¥ So far my reconstruction of the doorways is identical
with that of Fabricius illustrated in his drawing op. cit.
P- 594 apart from the horizontal casings which he leaves
out. Fabricius discusses the terms in question p. 573ff.
Dérpfeld, Choisy and Marstrand, lightly disregarding
the philological authority of Fabricius, suggest in their
reconstructions (reproduced together with that of
Fabricius in Marstrand’s book Plan II; see also Wan-
scher’s drawing op. cit. p. 131) that the central pil-
lars (METQITA) and the doorposts (ITAPAXTAAEX)
were monolithic members of the same thickness, the
latter being incorporated into the walls flanking the
doorways. Dérpfeld argues from a purely architectural
point of view (see the following note), Choisy takes over
Dérpfeld’s idea as a matter of course (op. cit. p. 25)
while Marstrand tries to support his own somewhat
peculiar restoration (op. cit. p. 60 tegning 1) by trans-
lating 1. 23ff.: “Og man skal bygge en karmmur paa hver
side af portaabningerne, af bredde to fod, men indad ti
fod (“And erect a jamb-wall on both sides Uf. the .dnf-
ways (sic!), 2 ft. wide, but 10 ft. in inward direction”).
The authors referred to take it that the doors were fitted
into the doorways by means of wooden casements.
Hﬂw:m, if such casements were actually planncd (cf.
the Bipyim Gate, AM 32, 1907, P- 485, and the South
Gate of the Eleusinian Sanctuary, Noack, ELEUSIS P. 205
Abb. 80, Kourouniotis, ELEUSINIAKA I, 1932 P- 194
Eik. 2) they ought to have been specified on a par with
the other wooden equipment in the Arsenal.

™ The specification that the lintels shall be “flush with

“antae” were meant to be crowned by capitals,
though such are not mentioned in the text.

[t does not appear from the inscription
whuthcr the doorposts were to be placed flush
with the fronts of the arsenal or on line with
the inmost end of the central pillars. Dorpfeld
argues (op. cit. p. 155) that the stone ceiling
above the doorways mentioned in point XI
would be appropriate only if being visible from
outside. But the argument is hardly cogent.
Greek doors usually opened inwards because
in this way they could be bolted most effectively,
and 1n the case of the arsenal there are no
obvious reasons for making an exception. The
arrangement shown in Fabricius’ restoration
then seems to be the most correct solution.

It is not stated whether the sills (OAOI)
should replace the directing-course beneath the
doorways, or only cover the space behind it as
far as the inmost end of the central pillars. But
at any rate they must be level with the pavement
of the arsenal so that carts loaded with tackle
could pass unimpeded through the doorways. It
1s specified in point V that the doors shall open
against the walls that turn off at either side of
the doorways i.e. each aperture was probably
closed by a single door?s. To fit into the rebates
of the doorposts the doors must be somewhat
smaller than the apertures, say about 7 ft. (=
c. 230 cm.); but this was a considerable width

the walls” (IZA TOIX TOIXOIX) must therefore not be
taken strictly literally. If they were to be exactly flush
with the face of the front walls the cornice on their top
would appear to be a detached and rather motiveless
excrescence not clearly connected with the doorways.
Dorpfeld argues op. cit. p. 156: “Da jede Thiir g F und
der Zwischenpfeiler 2 F misst, so ragt der Architrav an
jeder Seite um 2 F, also gerade um die Breite des
uérwnov, liber die Thiir6finungen hinaus. Dieser Um-
stand setzt es ausser Zweifel, dass die in der Inschrift
aufgefithrten marmornen Parastaden die Thiire in der
Weise einrahmen sollen, wie es die Ansicht auf Tafel
VIII zeigt”. It is rather obvious as Dérpfeld concludes
that the lintels were designed to function as the hori-
sontal members of an enframement 2 ft. wide like the
central pillars; but of course this does not prove that
the vertical members were identical with the ITAPA-
TTAAEZ. :

18 The Athenian Naval accounts of 330/329 B.C. list,
among other materials belnnging to the arsenal {IG 11
1627 c 418): “a new door, single-leafed (MONO®YPON)
which has been removed from the arsenal” (probably it
happened to be under repair just at the time when the
accounts were closed).
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which necessitated some device to support them
adequately. They may have been intended to
turn on wheels like e.g. the doors of the Par-
thenon 18,

The height of the lintels is not given directly
as g ft.: it shall be equivalent to the height of
two wall courses (AIZTOIXA). This specifica-
tion surely implies that the lintels shall be placed
level with two wall courses. However, such ar-
rangement 1s not compatible with the wording
of the inscription 1. 28ff.: “Let the height of
the walls above the directing-course be 27 ft.,
inclusive of the triglyph frieze beneath the
cornice, and let the height of (the apertures of)
the doorways be 15 % ft.” which involves that the
height of the doorways must correspond to the
height of the orthostate 3 ft. + a multiple of
wall courses of 115 ft. that is: 15 but not 15%
ft. Fabricius, Dérpfeld and Marstrand try to
explain away this difference by assuming that
the height was measured from a point half a foot
lower than the top of the directing-course, either
from the bottom of a ledge for the sill cut in the
directing-course (Fabr. p. 571 n. 1), from the
top of the sill (Dérpfeld p. 156) or from the top
of a hypothetical foundation in the middle aisle
of the arsenal (Marstrand p. 67), while Choisy
measures from the bottom bed of the directing-
course, discounting the height of the sill and
raising the lintels half a foot above the level of
the wall courses to which they should correspond.

But these solutions of the problem are clearly
at variance with the specifications of the in-
scription. Since no separate instruction indicates
the point from which the height of the doorways
was to be measured it seems unquestionable that
the heights of walls and doorways were both
taken from the top of the directing-course.

The discrepancy, therefore, i1s probably due
to a scribal error: the correct measurement was
not 1514 ft., but either 15 ft., or another number
of feet plus half a foot. The most lenient amend-
ment of the clause ‘Y'VOX [IENTE KAI AEKA
[NOAQN KAI ‘HMIIIOAIOY (1.30) would be
to substitute TPEIX, ‘EE or ENNEA for
[TENTE; and out of these possibilities TPEIX
is the only suitable one. If namely the height
was 161 or 191 ft. there would not be ade-

1¢ Tt is not necessary, therefore, to assume with Dérpfeld
(p. 156) that the doors were in fact — despite epi-
graphical evidence — double doors.

8o

quate space above the doorways for the lintels,
the cornice above the lintels, the central window
(point VIII) and the triglyph frieze, which
together demanded a minimum height of §
wall courses:

lintel = 2 courses

cornice = I course (min.)
window = 2 courses
lintel above window plus triglyph-frieze = g

courses (see p. gb)
total = 8 courses or 12 ft.

A height of 15 ft. is possible also though
questionable from an aesthetical point of view
(the sill of the window would touch the top of
the cornice). But 1334 ft. 1s suitable from any
point of view. Adequate space is left for the
architectural members above the doorways, and
the proportional principles of the elevation of
the arsenal can be explained in very simple
terms: the height 13 ft. is half the height of
the walls 27 ft. so that the soffit of the stone
ceiling above the doorways (point XI) is placed
exactly halfway between the directing-course
and the cornice of the roof, and the doorways
exhibit the same ratio (g9:131 or 2:3) as the
windows 2 ft. wide and 3 ft. high (point VIII)
and the middle aisle 20 ft. wide and 30 ft. high,
involving a striking uniformity in the vertical
proportions of the design.

Ad VIII.

The apertures for windows were to equal
two wall courses in height (3 ft.) and half the
length of an ashlar in width (2 ft.). There being
3 apertures in either front, one must be placed
above the doorways. But this arrangement did
not necessarily mean that the other windows
in the fronts and those of the flanks (one op-

posite each intercolumniation) should be placed
at the same level, see Ad XII.

Ad IX.

The wooden architraves shall be 2 14 ft. high
measured from the highest point, that means
no doubt that the top surface was meant to be
p:a.rallel to the slope of the roof!”. 18 pieces of
timber were required above either row of piers

17 Cf. Fabricius p. 580.
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Fig. 60. The roof construction proposed by Fabricius, Dorpfeld
and Choisy.

(which comprises 35 piers or 36 inter-
columniations each, cf. Ad III), each archi-
trave covering two intercolumniations.

Being made up of one drum of 5 ft. plus 6
drums of 4 ft., the shaft of the piers left 1 foot
of the total height g0 ft. for the height of the
capitals. In proportion to the upper width of
the shaft which probably should correspond
to the width of the architrave 214 ft., 1 ft. is
too little for the height of an Ionic capital'®,
and column bases are not mentioned in the
inscription. For the same reason Corinthian
capitals must be left out of consideration.
Foucart and Fabricius (p. 548 and p. 578)
assume that the piers had Doric capitals. But
Choisy and Marstrand (p. 18 and p. 74 resp.)
argue more convincingly that none of the
conventional orders was used, because the
piers were quadrangular in section. Choisy’s
assumption that KIQN would mean a quad-
rangular pier rather than a round column seems
questionable; however, for practical reasons
quadrangular piers were certainly more fit for
the arsenal than round ones, since the ortho-
states closing the intercolumniations (point XI)
and especially the sidewalls of the doorways
would abut more tightly on a plane than on 2
circular outline (Marstrand). For such square
piers Doric anta capitals would be extremely
convenient, as they are generally low In pro-
portion to the thickness of the anta; and also be-
cause the exterior order of the arsenal was
Doric’®. STYAOBATHS signifies a separate

'* The egg-and-dart under the cushion of thc* Tonic
capital reconstructed by Dorpfeld is included in the
top-most drum!

" See Choisy p. 19. Marstrand invents capitals of a
particular design unparalleled in the surviving range of

slab under each pier as suggested by the verb
‘TIIOOEIE; and since the wording of the
Inscription suggests that each column had 1its
separate foundation (cf. Ad III) a continuous
stylobate is probably out of the question *.

Ad X.

According to Fabricius, Dorpfeld and Choisy
(p- 580, p. 161 and p. 21) KOPY®AION
means: a ridge beam. Under this supposition
the prop (‘'YTIOOHMA) supporting the
KOPY®AIA must be placed in a horizontal
position, bracket-wise upon the cross-beam
(fig. 60; since the raking rafters are intended
to rest on the top of the architrave, the prop
cannot be placed upright unless the ends of the
rafters are lowered beneath the level of the
cornice). Marstrand, on the contrary, suggests
that KOPY®AION signifies: a raking rafter. In
his opinion ridge-beams were not used at all:
the raking rafters rested directly upon the
upright props, 3 ft. high, upon the architraves
and upon the lateral walls, and this construction
was covered with long timbers (E®@HKIZKOI),
transverse planks (‘IMANTEZ) and longitudinal
boards (KAAYMMATA) *L.

Marstrand’s argument is, on the whole, quite
convincing ®%. But he does not realize that the

20 Fabricius, however, maintaining (p. 576 n. 1) that the
orthostates and lattices of the intercolumniations (point
XI) could only be supported adequately by a continuous
stylobate, reads 1. 42 MHKOX TETTAPQN ITOAQN
(TQN AIOQN) (cf. the description of the euthynteria
course point IV); but he does not prove that the slabs
of the dimensions given could be combined in such a way
as to measure exactly the spacing of the piers. His
arguments are rightly rejected by Dorpfeld p. 150 and
questioned, later, by himself (BERL. PHIL. WOCHENSCHR.

1884, 1115).

21 Foucart p. 549 was the first to suggest this way of
interpretation: “On établit au milieu de cette poutre un
poingon (‘TTIO®HMA) long de g p. sur 1 p. ¥ de large
(1. 51-52), pour soutenir les arbalétriers (KOPYT®AIA)
Jarges de 7 paumss, hauts de 5 paumes et 2 doigts
(1, 50-51). Ces arbalétriers sont liés aux poutres trans-
versales par des KEPKIAEE. Ils posent donc d’abord
sur le poingon ou ils se réunissent, puis sur les MEEXOMNALI
audessus des colonnes, ¢t enfin sur les murs des longs
cotés auxquels ils aboutissent.”

22 1) the pitch of the roof is clearly defined, being exactly

3:10 (p. 89 tegning 62).
2) the word SPHKIZKOZX about longitudinal timbers
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wording of the sentence KAI AIAPMOZEI
TA KOPY®AIA KEPKIZIN EIII TON
MEXOMNQN seems to prove his interpretation.
Fabricius, Foucart, Dorpfeld and Choisy agree
that KEPKIZ must mean some device intended
to fasten the rafters to the cross-beams: “... wie
es scheint, eiserne Stangen, die durch alle drei
Theile, KOPY®AION, ‘YIIO®HMA und
MEXOMNH hindurchgefiihrt, dieselben fest
zusammenschliessen sollen” (Fabricius p. 580);
“Firstpfette, Sattelholz und Trager sind durch
eiserne Bolzen (KEPKIAEX) mit einander
verbunden” (Dorpfeld p. 161); “Et on as-
semblera les faitages par des broches sur les
entraits” (Choisy p. g). Marstrand supposes
that the word refers to wooden wedges con-
necting cross-beams and rafters where they
converge and get into touch with the architraves

(p. 90). But obviously the only sensible way of

establishing a connection at this point would be
to fasten the rafters onto the top of the archi-
traves, and to connect the latter with the cross-
beams by means of separate clamps. Wedges
therefore are useless in this place, and I cannot
see any technical point either in iron bolts such
as described by Fabricius and Dorpfeld.

For the correct interpretation of the passage
“it should be noted that in Greek architectural

is used also in 1. 71 of the inscription (point XII,
construction of the midway galleries).

3) Static calculations (p. go) show that the roof con-
struction as interpreted by Marstrand is most stable
and “harmonious”: KOPT®AIA and ZOHKIZKOI
are equally well-dimensioned for the weight they
must carry (max. stress ¢. 27 kgs/cm?), while if used

as ridge-beams and raking rafters they are c. half

and twice as heavily loaded respectively (max.
stress ¢. 15 and 50 kgs/cm?).

Furthermore Marstrand discusses Vitruvius’ orders
for roof constructions (the corrupt passage IV 2) and

enters into a somewhat hasty treatment of the roof

construction of the Erechtheum, leading to the hypothe-
sis that the SOHKIZKOI and ‘IMANTEE mentioned in
the surviving accounts concerning this building were
placed as longitudinal and transverse timbers, respective-
ly, as in the arsenal. However, after the publication of
the circumspective investigations of Stevens, Paton and
others in THe ErRecHTHEUM (Harvard University Press
1927) this conclusion does not hold good any more. The
SOHKIZKOI in the roof of the North porch were no
doubt raking rafters resting on a ridge-beam and two
purlins (see THE ERECHTHEUM p. 314 and p. 95ff.) and
the roof of the main building was probably constructed
in the same way (op. cit. p. 368fF. and p. 761L.).
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terminology KEPKIX refers primarily to the
acute angle between the raking and the horizon-
tal cornices of a pediment. From this derives
the adjective KEPKIAIAIOXZ about the wedge-
shaped stones of the tympanum?®. Morcover
ATAPMOZXEI is not the exact equivalent of
YYNAPMOZEI. ATAPMOZ() means: to dis-
tribute in various places?!, and when KEP-
KIZIN EIII TQN MEXOMNQN i1s added, the
sense must be: to place the rafters and the
cross-beams in their proper places — one above
the other, but apart from each other — by means
of KEPKIAEZX. The KEPKIAEZX therefore must
be considered a separating or intervening rather
than a connecting link, and we may translate:
“Put the rafters into position above the cross-
beams, kept apart angle-wise in accordance
with the slope of the roof”. Consequently,
KOPY®AIA are not horizontal ridge-beams,
but raking rafters*S.

To the measurements of the KOPY®AIA 1s
added the supplementary clause ANEY THX
KATA®OPAYX “apart from the slope.” Fabri-
cius (p. 580) and Dérpfeld (p. 161) quite
naturally conclude that the top of the KOPY®-
AIA (ridge-beams) had a double slope in con-
formity with the pitch of the roof. From Mar-
strand’s point of view, however, the specification
must refer to the height of the rafters: to avoid
mistakes, it is expressly stated that the height

shall be measured at right angles to the slope
of the roof (Marstrand p. 88).

Ad XI.

The stone roof that was to be placed above
the central pillars of the doorways must, of
course, have rested on the sidewalls as well 2¢,

# Cf. Erechtheum accounts X col. Il 35 (THE ERECH-
THEUM P. 332).

# Cf. the Erechtheum accounts X col. III g4 T[O]Z
LOEKIZKOX AIAP[MOXANTI (THE ERECHTHEUM P.

334)-

* TA KOPTDAIA (ETAA) therefore would mean “the
timbers that form together the ridge of the roof”. cf. the
Erechtheum accounts X col. I1 28, in which KOPT®AIOZ
(AI®OX) means: the central block of the tympanum i.e.
the block indicating with its top the ridge of the roof.

* Keil maintains somewhat pedantically (p. 160) that
since the sidewalls are not mentioned in connection with
the stone ceiling this must have rested exclusively on the
central pillars and in a rebate in the lintels! But such



But it is possible that these were continued to
the level of the urchrlr:wcs, prrlmps In order to

sustain the front walls of the arsenal against

wind pressure (see Marstrand P. 65). Its thick-
ness, not stated in the inscriptiun, mavy h
been 2 ft. like the width of the pillar,f
less as the span was considerable (9 ft.)

ave
har(ll}!

L]

Ad XII.

The “midway” wooden galleries of the lateral
aisles were probably to correspond with the stone
ceiling above the doorways. This arrangement
would be most satisfactory from an aesthetical
point of view, at least; and if we assume that
the soffit of the cross-beams (AIEPE XMATA)
should be level with the soffit of the stone
ceiling, it may be explained why the height of
the stone posts supporting the cross-beams is
not given in the inscription: it was simply
equivalent to the height of the central pillars
of the doorways. Thus the expression TAY
OPODAZ TAYX AIA MEXEOY may have had a
more definite implication than a purely lin-
guistic interpretation would allow: actually
the soffit of the wooden, as well as of the stone
ceilings, was placed exactly halfway between

the directing-course and the cornice of the roof
(cf. p. 80) 27,

construction would be impracticable and needlessly
complicated. Fabricius merely states p. 570 n. 1 “Alle
drei Mauern also, die beiden rechts und links von den
Thiiren und die trennende Mittelmauer, heissen an dieser
Stelle METQITA”.

7 ATA MEXOY means “between” or “more or less
exactly in the middle” (Liddell & Scott). Keil argues
(p. 151) that ‘AI OPO®AI ‘Al AIA MEZOT can only
mean: “the galleries somewhere between floor and roof ”;
if the sense: “galleries exactly in the middle of !:ht':
aisles” was implied, the pertinent Greek expression
would be: OPO®AI AIA MEZXOT:; for OPGGEIAF 18
introduced here for the first time in the inscription.
This may be true. But it is more important to note that
even if ATA MESOY meant “exactly in the middle”,
the precise position of the gallery could not be cm:tcludc::l
directly, since the points between which the mlc_ldlc 18
to be found are not specified. Probably Philo did not
think it necessary to give more accurate information
because it was a matter of course to him that the wooden
galleries would be level with the stone ceilings. If I :.'fm
right, this position half-way between floor and cornice
was a calculated feature in the design of the anr:*nal-
But the inscription contains on the whole no _d:rcct
allusions to the proportional principles of the project. =

The wooden galleries gave access Lo two
shelves (OPANOI) also of wood, on which the
tackle was stored, the lower one 4 ft. above the
ceiling and the upper one 5 It. above the lower
one. These main features are beyond discussion,
and the interpretations attempted by Choisy
and Marstrand must therefore be rejected. The
former suggests that the galleries were actually
the floors of the aisles, constructed above a
basement within the foundations of the arsenal
(a somewhat peculiar idea). Marstrand places
the shelves beneath the gallery, basing this ar-
rangement on the hazardous supposition that
THY KATQ OPOO®HE (I. 79) refers to the
Hloor of the arsenal (EAA®OX see 1. 62) whereas
the galleries are alluded to by THX ANQ
OPO®HE (1. 79). Moreover he maintains cate-
gorically that for practical reasons the shelves
must be directly accessible from the central
aisle: 1t would be too laborious to put up and
to take down the tackle, if the shelves were
placed above the galleries (p. 112).

However, one cannot take for granted that
Greek architects were as practically minded as
modern engineers. The architect of the arsenal
obviously wanted, above all, to make the build-
ing as beautiful and impressive as possible. It
was not merely to be a shed in which tackle
could be stored helter-skelter without anybody
noticing it, like its wooden predecessors, but
a monumental edifice intended to symbolize
the power of the Attic navy and to be inspected
by the public, foreigners as well as citizens.
Sails and white curtains were, therefore, careful-
ly stowed away in large chests arranged on the
ground floor (point XIIT) while the rest of the
tackle, disorderly riggings etc. were placed on
the shelves of the first floor where it would not
attract the attention of the wvisitors in the

arsenal 28,

Dérpfeld and Keil (p. 162 and p. 153 resp.) rightly
reject Fabricius’ idea that the galleries and the upper

shelves were placed at equal distance from floor and
ceiling (Fabr. p. 589 n. 1). It will be seen, by comparison,
that Dorpfeld’s arrangement of the galleries resembles my
own very much (fig. 58 B). Keil overinterprets the
text without attaining any convincing results,

28 According to the specifications of the Athenian Naval
accounts all the tackle (EKETH KPEMAZXTA) of one
trireme would probably consist of:

1 ‘IETION (sail)
2 TIAPAPPTMATA AETKA  (canvas curtains)

83



The purpose of this distribution is so evident
that there can be little doubt as to the position
of the windows (cf. Ad VIII). Direct light
from the windows was needed in the ground
floor to illuminate the stately rows of chests
along walls and piers, while a grey twilight
was sufhicient for the shelves of the first floor
with their untidy heaps of tackle. I take it
for granted, then, that all windows except those
above the doorways were placed in the ground
floor. In this position they concentrated their
hght on the stone pavement, and reflection
would be sufficient to light up the first floor?®,

Fabricius, Dorpfeld, Choisy and Marstrand
agree, without discussion, that the lateral win-
dows were to be placed level with those above the
doorways. But this position would be suitable
only if the shelves were placed in the ground

2 ITAPAPPYMATA TPIXINA (leather curtains)
1 KATABAHMA TPIXINON  (leather tarpaulin)
1 ‘TIHHOBAHMA TPIXINON(?) (leather(?) tarpaulin)

‘IMANTEE

ITOAEX

‘TIIEPAI s TOILEIA (mast and rudder
AT'KOINA riggings)
XAAINOZ

4(?) ‘TIIOZQMATA (undergirding straps

to reinforce the hull

of the ships)
4 EXOINIA EIIIITA (stern-cables ?)
4 ZXOINIA ATKYPAI (anchor-cables)
2 ATKYPAI (anchors)

4(?) KEPATA ESKYTQMENA (anchor hooks?)

The number of some of the categories is conjectural, and
there is no evidence that the ‘TIIOBAHMA was of
leather. But since only sails and canvas curtains were
packed in chests, it is most probable that all other cur-
tains and tarpaulins were of leather. For leather is diffi-
cult to fold and liable to perish if stored up in piles.

The list is based on the investigations of Marstrand
who discussed the whole evidence p. 121 ff.

® As regards the exact position of the windows we may
argue that it must have been possible to open the lids of
the chests placed along the walls without obstructing the
light of the windows. The chests were hardly higher than
the orthostates in the intercolumniations i.e. 3 ft. (other-
wise it would be difficult to bend over and take up sails
and curtains from the bottom of the chests) and for
practical reasons also the lids would hardly be more than
g ft. wide. The sills of the windows could therefore be
placed c. 6 ft. above the floor at their lowest i.e. level with
the top bed of the second wall course above the orthostate.
Aesthetically, I think, this position would be the most
favourable though positions up to three wall courses
higher are not out of the question.
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floor, as in the erroneous reconstructions of
Marstrand and Choisy. In those of Dorpfeld
and Fabricius, however, the shelves occupy the
whole of the first floor so that if the windows
were situated between or above them, the tackle
would come within their light®. Fabricius
places the galleries at a level considerably
beneath the stone ceilings above the doorways;
but even so the upper shelf is almost level with
the sill of the windows, though the latter are
situated as closely to the triglyph frieze as
possible.

The shelves are described in very cursory
terms that do not allow us to reconstruct them
in details. The inscription tells us only that they
were to rest on vertical posts (IKPIOTEPA),
in which were fixed horizontal timbers (AIE-
PEIEMATA) carrying continuous “benches”
(OPANOI AIANEKEIY) covered with planks
(IIINAKEZX). These planks, like the planks of
the ceilings, were 3 ft. wide — an amazing
measurement. The words XTMBAAQN KAI
KOAAHZAY (l. 73) and ETYNKOAAHZAZ
(1. 82) therefore must mean that each plank
consisted of several pieces of wood joined to-
gether by means of glue.

Ad XIII.

The total number of chests was to be 134,
that 1s, 67 in either aisle. They should be placed
at (the foot of ) each pier and in (the middle of)
each intercolumniation along the walls; but if
this direction was kept strictly there must have
been 71 pieces, i.e. 4 pieces more than stated
in the inscription. Consequently the ends of the
lateral aisles were vacant for other purposes??.

To keep the arsenal cool space should be left
open between the joints of the ashlars where
prescribed by the architect. The openings were
probably intended to give rise to draught in

% In the reconstruction of Keil the upper shelf crosses
the windows which is, of course, an utterly impossible
arrangement. Suggesting however that in order to bring
light into the ends of the lateral aisles the lateral windows
of the fronts were placed in the ground floor, Keil made
some progress towards a better understanding (p. 163).

*t E.g. to store ladders and other equipment. Cf. Keil
p. 163:“ ... oder wo hiitte man wohl sonst die Leitern,
Schaufeln und all das iibrige zur Benutzung und Instand-

haltung der Skeuothek néthige Geriith aufbewahren sol-
Ien ?II



order to keep the tackle dry. Sails ang curtains
were, of course, completely dried up before
they were packed in the chests, but the riggings
on the open shelves (ropes etc.), though ap-
parently dry, might still contain some moisture
Probably therefore the Openings were placﬁci
beside the shelves, in which position they would
allow air as well as some additional light.

Ad XIV.

The stipulations of point XTIV do not offer
any clue to the official bearing of the Inscription.

As far as I can see there are 4 possibilities that

ought to be taken into consideration: the in-
scription was meant either as

1) A cursory instruction for the
craftsmen

appended to a decree

of the board in charge

2) A general description pub- | of the erection of the
lished as a basis for tenders | Arsenal.

3) A general description appended to a decree of the
Public Assembly.

4) A record of a project devised at the private initiative
of Euthydomus and Philo.

Marstrand argues with great enthusiasm that
the inscription supplies a// the information, any
craftsman might want; Philo intended to tell
everything, but not more than strictly neces-
sary; for by correct interpretation of the in-
scription the workmen would be able to con-
clude whatever instruction they needed (p. 243).
But actually we lack information about quite a
lot of things. Something may be guessed, it is
true, but many things cannot be inferred except
by means of calculations:

Length of the sidewalls of the doorways (= length of
central pillars 10 ft.7). .
Spacing of piers (depends on the length of the sidewalls).
Section of column shafts (quadrangular or round?).
Upper thickness of column shaft (215 ft.?). ;
Height and thickness of the stone posts carrying the
wooden galleries (height = height of the central pillars
of the doorways?).

Design of post and column capitals (bases). ‘
Length and thickness of orthostates between the piers. ;
Position of doorposts (flush with the face of the fronts?)
Dimensions of doorposts and of sills. :
Thickness of stone ceiling above the doorways (= h'mght
of a wall course or = thickness of midway gallcnes.?].
Enframement of doorways (projection corresponding
with the off-set of the orthostates ?).

Height and mouldings of the cornice above the doorways

(height = height of a wall course?).

Dimensions of triglyph frieze.
Dimensions and design of geison and sima blocks.
Dimensions of roof tiles and their ornament.

Design of lattices for the windows and the intercolumnia-
tions.

Position of windows.

Spacing of wooden posts (IKPIOTEPA) carrying the
shelves,

Construction of shelves (OPANOI).
Design of chests and wooden ladders.
Temperamental refinements.

Technical specifications (surface dressing, clamps, do-
wels etc.)

Some elements could, of course, be copied
from a model (ITAPAAEITMA). But even if
such models (of triglyphs, cornices, chests, lat-
tices, capitals etc.) existed, it is obvious that the
inscription can only have served as a brief in-
troduction. In order to carry out the project in
details the workmen must have additional
specifications, measurements and a model such
as promised in point XIV 32, Provided with such
material, however, they would hardly need the
specifications of the very cursory inscription,
nor take the trouble to read them.

The second possibility to be discussed: public
invitation for tenders, is slightly more plausible.
In his book about Eleusinian building inscrip-
tions of the Fourth century B. C.3 Ph, H. Davis
comments on some inscriptions which give
evidence of the method of contracting used in
Attica: specifications for the work were carved
and set up; and when the contract was con-
cluded, the name of the contractor, his price,
and the name of his guarantor were appended
to the document (p. 11ff.). This procedure was
followed e. g. 1n an inscription concerning repairs
to the walls of Athens and Piraeus and the Long
Walls, in 307/6 B.C. (IG II* 463) and con-
taining, on the same stone, both the decree, the
appropriate specifications and the records of the
contracts. In one place where one would expect
the name of the contractor and his price, the
stone is blank. Davis concludes from this that
the specifications were inscribed on the stone

32 Marstrand translates 1. g5 TAX XYT'TPAQAY as
“these specifications” (i.e. the specifications of the in-
scription, cf. 1. 2), But the correct Greek equivalent would

rather be TATTAY TAYX XTTTPAGAY,

33 Ph. H. Davis: SOME ELEUSINIAN BUILDING INSCRIPTIONS
OF THE FOURTH CENTURY BEFORE CHRIST (Diss. New

York 1931).
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before the contracts were concluded and that
for one reason or another no contract was drawn
up for the section in question. Other illustrations
are given confirming this construction.

The Eleusinian inscription IG 112 1666 (con-
cernming the Portico of the Telesterion) comprises
also a series of detached items: “To quarry so
and so many blocks”, “to transport so and so
many blocks”. “to carve and lay so and so
many blocks” etc. Each item represents a
separate operation, and probably a separate
contract. But contractors, prices, and guarantors
are not mentioned and no space is left open for
them; obviously the specifications were pub-
lished exclusively as a basis for tenders while the
contracts were recorded on other steles. At any
rate the preserved stone must have belonged to
a series of stones, for the last items of the obverse
side are interlocked and not continued on the
reverse side®*. These facts lead Davis to the
interesting remark: “The question naturally
presents itself, whether something like the
Portico inscription existed also for the Piraeus
arsenal, and whether we should assume some
such set of documents as the following:

1) A general description of the building (the
preserved inscription).

2) A list of materials to be supplied, trans-
ported, and put in place, along with a statement
of the quantity and a description of each item.

3) A series of contracts applying to each part
of the building, with appropriate specifications
attached to each contract.

The evidence is not yet sufficient for answering
the question either way, but the problem must
be borne in mind” (p. 17).

Anyway, I should add that one thing can be
inferred from the wording of the arsenal in-
scription: when it was carved, contracts had
not yet been drawn up or concluded. For the
last item says that “each work shall be delivered
within the time, to which the contractors may
agree (EN TOIZ XPONOIX AITOAQXEOTYXZIN
‘0OIX AN MIZOQIQNTAI ‘EKAXTA TQN
EPI'QN).

Some specifications, on the other hand, sug-
gest that the inscription was addressed to the
public rather than to contractors or craftsmen:

1) It is stated that there shall be openings in

34 See chapter 111, p. 110
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the chests (point XIII) “so that all the tackle
which is in the Arsenal, is visible to those passing
through”. The word AIEEIOYZIN 1. g1 1s
somewhat ambiguous. It may also mean: “to
those inspecting (the arsenal)”, that might be
guardians (OPYAAKEZX) or officials in charge
of the naval affairs (EIIIMEAHTAI). However,
since the official status of the persons referred to
is not stated at all, it is more probable that
people in general was meant, as in point III:
“leaving a passage for the public (I. 13 TQI
AHMQI) through the middle of the arsenal”.

2) According to point VII, the doorposts
(ITAPAXTAAEZY) shall be made of Pentelic or
Hymettian marble. But a contract could not
very well be drawn up on the basis of an
ambiguous specification like that?®.

It is suggestive also that the inscription deals
mainly with the monumental aspect of the
arsenal. The walls and the impressive roof-
constructions are described at length, whereas
practical equipment such as the shelves above
the lateral galleries is passed over with so few
words that one may doubt whether exact
specifications for these details existed when the
inscription was cut. Moreover the location of
the building is indicated only in vague terms
(cf. n. 5), as if it had not been precisely fixed as
yet. Apparently the authors of the inscription

suggest a place somewhere between the shipsheds
and the agora.

However, until further evidence can be
provided, the problem must be dealt with as
by way of hypotheses?S.

3 A similar expression 1s found in the Eleusinian in-
scription published by Kourouniotis, ELEUSINIAKA I, 1932,
p. 18gfF, 1. 13: TOM] ®OIE MEAINOIE H IITEAEI-
NOIX 1.e. “by means of dowels of ash or elm wood”. The
inscription apparently cites a motion concerning an all-
round repair of the gate-ways in the fortification walls
of Eleusis, cf. Travlos, The Topography of Eleusis, HE-
SPERIA XVIII, 1949, p. 138 fI. But in this case it was probably
unessential and therefore left to the contractor to decide
which material was to be used.

% Few people, apart from Marstrand and Davis, have
tried seriously to solve it. Foucart wrote (p. 551): «. . Ces
derniéres lignes de I'inscription en montrent le véritable
caractére. Elle différe un peu de 'inscription des murs
d’Athénes. Celle-ci se compose de trois parties: 1° le
décret du peuple; 2° le cahier des charges; 3° les adju-
cations aux divers entrepreneurs.

L’inscription du Pirée correspond a la seconde partie:
c’est le cahier des charges dressé par I’architecte Philon



ARCHITECTURAL FEATURES
NOT RECORDED
IN THE INSCRIPTION

As we have seen: the Inscription deals but
- T r ". = W k :]?
briefly with details3?, and even the main
features of the arsenal cannot be reconstructed
completely because information js

wanting
about:

1) the length of the sidewalls of the doorw

| | ays
2) the spacing of the piers

et Euthydomos. Une copie, suivant Pusage, devait étre
gravée sur une stele et exposée avant I’adjucation, afin
que les. entre;?rcncurs pussent en prendre connaissance’’.

Against this comparison Fabricius argued that while
the inscriptions concerning the walls of Athens were
headed by a decree the signers of which were probably
characterized by EIIIETATOYNTON (not preserved),
the official status of the signers of the arsenal inscription
is not indicated. “Es wird daher schlechterdings nichts
Anderes ubrig bleiben, als entweder anzunehmen, der
Volksbeschluss und was sonst zu einer 6ffentlichen Ur-
kunde dieser Art gehorte, habe auf einer besonderen
Platte gestanden, oder aber die Entstehung der Urkunde
zuriickzufithren auf ein privates Unternehmen der beiden
Manner, die sich um das Zustandekommen des Baues
besonders bemiiht oder verdient gemacht hatten™. (HER-
MES XVII p. 560). Later Fabricius summarized his views
in the following terms: *“Sie ist aber kein eigentlicher
Vertrag, sondern ein Bauprogramm, eine bei aller Aus-
fuhrlichkeit doch nur kurze Zusammenfassung der aus-
zufithrenden Bauarbeiten. Wenn dabei Euthydomos noch
vor Philon als Miturheber der ETYNI'PA®DAI genannt ist,
so kann er zwar nicht als Kiinstler, wohl aber etwa als
Mitglied der Epistatai mit der Aufstellung des Baupro-
gramms zu tun gehabt haben. Die Inschrift spricht sonst
immer nur von einem APXITEKTQN. Die Aufstellung
der Inschrift, die keinen Hinweis auf einen Volksbeschluss
enthilt, iiberhaupt keinen amtlichen Charakter tragt,
geht wohl auf die persénliche Urheberschaft der beiden
Minner zuriick und soll das 6ffentliche Interesse an der
Entstehung des Bauwerkes wachhalten. Immerh-in wird
das vorliegende Bauprogramm mit dem von Philon be-
fiirworteten Volksbeschluss zusammenhéngen” (Pauly-
Wissowa RE s.v. Philon). .

Dérpfeld remarks (p. 147): “Wie heutzutage d“f Ar-
chitekten vor dem Beginne eines Baues Entwurfs-Skizzen
und einen Erliuterungsbericht anfertigen und erst nach
Genehmigung derselben durch den Bauherrn genauc
Pléine mit allen kiinstlerischen und constructiven Details
ausarbeiten, so pflegtc man gewiss auch in Athen zu-
nachst nur ein kurzes Bauprogramm aufzustellen, welches
dem Volksbeschlusse iiber die Genehmigung des Baues
als Grundlage diente”.

7 Little if any information can be derived from Athenian
Naval accounts. In the section I1G II* Iﬁﬂ?.-fh_ 9?:? (330/29
B.C.) are listed the objects that were stored in “‘the great

3) the height and width of triglyphs and me-
topes.

Roughly calculated the axial spacing must
have been about 11 ft. (400 or 405 ft. divided
by 36 spacings). The exact spacing is not di-
rectly inferable, as it cannot be concluded e
silentio that the sidewalls should be as long as
the central pillars of the doorways (10 ft.). As
for the triglyph frieze, however, more definite
results can be attained by means of a systematic
research,

Marstrand, Choisy, Dorpfeld and Fabricius
suppose that there were 21, 16, 14 or 11 triglyphs
in the fronts (cf. Marstrand pl. II) ; but they use
metopes and triglyphs of different length in
fronts and flanks, and the dimensions of the
frieze are considered exactly equal to those of
the ground plan (400 or 405 ft. by 55 ft.) . In

building near the gateways”, and among these we find:

1) iron clamps, dowels, and nails “left over from the
arsenal”.

2) A model (ITAPAAEIT'MA) for the tiles of the arsenal.

Immediately after the latter item the inscription men-

tions:

a) 2 eaves tiles with lion’s head spouts belonging to the
angles of the pediment (IIAPAIETIAEZX)

b) 2 other eaves tiles with lion’s head spouts

c) 1 cover tile with antefix (ANOEMQTOX)

d) 2 other eaves tiles with beds for cover tiles

e) 2 cover tiles with antefixes.

These tiles are not listed as models. But it seems possible,
a priori though it is not stated that some of them belonged
to the arsenal, but had not yet been put in position when
the inscription was carved. It should be noted, however,
that they must have belonged to two different types of
roofs: a roof with lateral simas (b) and a roof without
lateral simas (d). The corner blocks (a) are compatible
with either type while the cover tiles with antefixes (c e)
(unless some of them were ridge cover tiles) go together
with the latter type only (Marstrand p. 94 tegning 67
tries to combine all pieces, to the effect that the antefixes
are hidden behind the sima). So, from this evidence, it
is hardly possible to draw any conclusions at all regarding
the roof of the arsenal, except perhaps that the eaves tiles
of the corners had lion’s heads, in imitation of spouts,
carved upon them.

Reference has already been made to another passage
in the Naval accounts in which is listed a single-leafed
door that had been removed from the arsenal, probably

for repair (n. 15).
38 Fabricius assumes (p. 567) that the axial triglyph
spacing was equivalent to the normal length of the wall

ashlars 4 ft., except at the angles where the outermost
metopes were prolonged. But if so the amount of pro-

87



(Classical architecture, however, the units of
the tniglyph frieze are standardized members,
(except at the corners); and the outer
faces of the walls are not strictly vertical but
inclined towards the center of the building so
that in fact the rectangle of the frieze is smaller
than that of the ground plan. Besides one cannot
decide upon any particular possibility till all
alternatives have been taken into consideration.

longation would not be the same in the flanks as in the
fronts of the building, cf. also Dorpfeld’s criticism p. 153.

By employment of a fictitious rule (cf. Fabricius® criti-
CiSm BERL. PHIL. WOCHENSCHR. 1884, 1116) Choisy con-
cludes that the triglyph width was 114 ft. (p. 17). Further
argument 1s given p. 28ff. but this is concerned with the
front only and based exclusively on the assumption that
there was a metope in the middle of the front for which
reason the number of triglyphs must be even, say 14, 16
or 18. In Choisy’s opinion, 16 triglyphs fit in most har-
moniously with the main proportions.

In the reconstruction of Dérpfeld, 3 ft. (= the height
of two wall courses) are left for the triglyph frieze above
the course forming the lintel of the central window above
the doorways. He suggests, therefore (p. 152fF.) that in
view of the conventional proportions of triglyph friezes,
the triglyph width and the metope width of the arsenal
would be c. 2 and c. 3 ft., respectively. And proves that
such dimensions would be appropriate if there was the
same number of triglyphs in the front as in the front of an
hexastyle temple, and if the spacing of the internal piers
was equivalent to two triglyphs + two metopes (involving
a clear rhythmic relation between the frieze and the lateral
windows). In the system fitting in most accurately with
the dimensions of the ground plan, the triglyphs and
metopes of the flanks are 2 — g dactyls wider than
those of the fronts:

11 trigl. of 22" 4 10 met. of 3'2146" = 54"15"
73 trigl. of 2°4" + %2 met. of 3'5%" = 405 ft.

The fronts, then, are 1 dactyl shorter than stated in the
inscription. But Dorpfeld suggests that this difference
was settled by placing the walls slightly eccentrically upon
the euthynteria course (at variance with the specifications
of points IT and V).

Marstrand’s calculations (p. 62ff.) are based on the
assumption (not confirmed by the inscription) that the
sidewalls of the doorways were at least as long as the
central pillars viz. 10 ft. Thus, he concludes, only one
rational solution can be found:

21 trigl. of 1’4" 4+ 20 met. of 1’7" = 55 ft.

146 trigl. of 1’4" + 145 met. of 1’8" = 400 ft.

(note that the lateral metopes are 1 dactyl wider than
the front metopes).

According to Wanscher, the fronts of the arsenal must
have had the same number of trighlyphs as an hexastyle
or octastyle front i.e. 11 or 15. He preferred 15, arguing
that if there were only 11 they would be too large (p. 132).
This theory is corroborated by my own calculations (p.

90).
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The number of front triglyphs proposed by Mar-
strand and Dorpfeld (21 and 11 respectively)
seem to be on the extreme: the size of Dorp-
feld’s triglyphs looks exaggerated, while Mar-
strand’s triglyphs appear to be too small; but
to make sure we will take into account any
number between g and 22.

The computations below are based on the
hypothesis indispensable if we shall deal with
the problem in a methodical way that the
triglyph frieze consisted of fixed units of an
integral number of dactyls. The unit equals the
width of metope + triglyph. The fronts and
flanks of the arsenal: 400 or 405 ft. by 55 ft. are
therefore equivalent to multiples of units + 2
halves of a triglyph width + the projections,
on a horizontal plane, of the hypothetical incli-
nation of the wall at either end. Possible modi-
fications of the angle units will be considered

later.
The basic equation is bz 880—a
in which b-y 6400 (or6480)—a

y = number of units in the flanks

x = number of units in the fronts

a = triglyph width 4+ two projections (in dac-

tyls)

b = umt (triglyph + metope) (in dactyls)

880, 6400 and 6480 are the equivalents, in

dactyls, of 55, 400 and 405 ft. respectively.
Rating the triglyph width at 2/, of the unit,

|

|

we find that 2/; b < a,and as b = o we
X
1760 :
et < a®, Consequently, for any int ]
g s q Y ymtegra

x between 8 and 21 we can calculate a min. and
the corresponding value y min., as shown in the
following table?0:

I. for flank length I1. for flank length

= 6400 dact. = 6480 dact.
X ymin. ymin, X ymin. ymin.
- X - X
8 bo 52 8 61 53
9 67 50 9 67 58
10 75 65 10 76 66
¥ 2 (880 —a) 2
& < 2 : JH2 ——& < ax
B s ; o
SR 5X + 2
5

19 I am indebted to Dr. Thoger Busk for mathematical
assistance.
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iif 112 97 15 113 g8
16 119 103 16 120 104
17 120 109 17 127 110
18 133 I15 18 135 117
19 140 k2] 19 142 123
20 148 128 20 149 129
21 155 134 21 157 136
Next, from the subtractions:
by = 6400 —a by = 6480 —a
bx = 880 —a bx = 880 —a
by—bx = 5520 by —bx = 5600
we get:
od = B w0 B. =2,
S e 3 h:' 3 G 7 il o ey |

from which can be derived the integral values
of b. For both b and y — x must be integers and
therefore must be combinations of the prime fac-
tors 2, 3, 5, 23 or 2, 5, 7. And of these factors
those which are not contained in b must be
contained 1n y — X.

In the first case (flank length = 6400 dactyls),
it is obvious that only the values of b and of y
—x embodying 23 as a prime factor are integers.
The values of y — x to be considered, then, are
the multiples of 23 containing the factors 1, 2,
22 23 24 g or 5, that is, 23, 46, 69, 92, 115, 138,
184, 230 etc.

Butsince 52 < ymin.—x < 134 (cf. the table),
the only values of real interest are only 69, 92,
115 and 138, and the values corresponding to
values of b including the factor 23. Equivalents
of x are easily found by means of the table. So

we get:

triglyph SeC]
width projection

y-x X o sma sebion S(HeeR)

(48 115)

60 9 690 52 92 c. 37 c.*h= 75

69 10 29 8o 8o 32 Sle =t

80 12 g2 52 69 c. 28 c.Mfg= 12

g2, & 14 o6 q0s b0 24 e s
115 17 132 ©O4 48 e M e i G
120 18 138 52 46 c. 18 c. Ml = 17
138 21 159 40 40 16 SR 2
(240 23)

In the second case (Alank length = 6480 dac-
tyls), 2%-52%-7 can be subdivided into the follow-
ing factors: 2, 4, 5, 7> 95 10, 14 16, 20, 25, 25,
32, 35, 40, 50, 56, 70, 80, 100, 112, 140, 160,

175, 200, 224, 280, 350, 400, 560, 700, 800, 1120,
1400, 2800.

As 53 < y min. — x < 136, we get:

y-X X y a b triglyph
width projection

(50 112)

56 8 64 8o 100 40 0/, = 20

70 10 8o 8o 8o 22 8875 =04

8o 12 g2 40 70 28 =
100 5. 115 o 40s 50 C. 23 c./a = 8.5
112 17 129 30 50 20 0= 5
140 21 161 40 40 16 U= 12
(160 35)

The most obvious outcome of these calcula-
tions is the fact that no standardized triglyph
system without modifications at the angles can
be adapted directly to the ground plan (whether
this was 405 or 400 ft. long) unless the triglyph
width is rated at more than half the unit

(throughout the tables a > P—). Whatever sys-

2
tem we choose, there will remain a surplus that
must be filled up by the projections and, if neces-
sary, also by using angle triglyphs somewhat
wider than 2/, of the unit, or protracted angle
metopes. This seems to prove that the outer
faces of the arsenal were actually tilted inwards.

In order to detect the dimensions of the
triglyph frieze as they were fixed by the archi-
tect, then, the only chance is to make our choice
among the 13 possibilities, which we have just
arrived at. A priori this seems to be very difficult.
But it becomes sensible to attempt a selection 1f
we maintain that any wellfitting triglyph system
should be clearly related to the divisions of the
ground plan, that is, to the axes of piers and
walls. We must claim above all that the lateral
windows shall be placed in rhythmic accord
with the triglyphs i.e. that the spacing of the
piers be equivalent to a multiple of frieze units.

As for the position of the axes it is evident
that the plan can be fitted into a network of 2 %5
ft. squares, the total length being 160 (or 162),
the total width 224, the width of the central and
lateral aisles 8 and 5 squares respectively, and
the lower thickness of the walls and the upper
thickness of the piers both 1 square (fig. 58 H).
This I consider the theoretical plan of the arse-

——

21 Marstrand demonstrated that the cross section of the
plan can be formulated in terms of 5° (or 215") squares

(p. 181 tegning 152)-
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nal, while in practice the upper thickness of the
walls was less, and the lower thickness of the
piers more, than 21 ft., owing to the inclination
of the outer face and to the tapering of the piers.
As the piers were higher than the walls, it was
but logical to make them wider also. The theo-
retical axial spacings of the central and lateral
aisles would therefore be 2214 and 15 ft. re-
spectively, and the axes of the walls would be
situated at a distance of 1Y ft. from the outer
face.

As pointed out above, the spacing of the piers
depended on the length of the sidewalls abutting
on the outermost piers. No doubt the stone ceiling
that rested on the sidewalls and the central
pillars of the doorways reached as far as the
end of the pillars, that is: to a line 10 ft. from
the front of the arsenal. The sidewalls, therefore,
were hardly longer than 10 ft. ; but if the theore-
tical width of the outermost piers was included
they may have been 21 ft. shorter. Thus the
distance from the fronts to the axes of these piers
would be either 111 or 83/ ft., and the spacing
of the piers would be:

1. for flank length = 6400 dactyls

A0 e etk
34
— 171,

40077 Ui ft. = 180 dactyls
34

11. for flank length = 6480 dactyls

05 ft. = 180 dactyls, or
34

405 — 177 ft. = 182.35 dactyls.
34

Consequently the spacing was 177,64—182,35
long, depending whether the thickness of the
outermost piers was wholly, partially or not at
all included.

Among the frieze units found above there is
but one that goes into a figure within this
interval: three times 60 dactyls make 180 dac-
tyls (x = 14, flank length = 6400 dact.).

4 times 46 dactyls (x = 18, flank length =
6400 dact.) and two times 92 dact. (x = g, flank
length = 6400 dact.) make 184 dact. The joint
length of sidewall + outermost pier therefore is
only 5%, ft. i.e. 4 feet less than the length of
the central pillars. 3 times 56 dactyls (x = 15,

go

flank length = 6480 dact.) make 168 dactyls, 4
times 40 dactyls (x = 21, flank length = 6400
or 6480 dact.) and two times 8o dactyls (x = 10,
flank length = 6400 or 6480) make 160 dact.
But these spacings mean that the sidewalls would
be as much as 2234, 311 and 2834 it. long,
respectively 42,

Obviously, then, the unit of 60 dactyls 1s the
only employable one. And we can note to our
satisfaction that the triglyph system based on
this unit fits in perfectly with the axial features
of the plan: triglyphs are centered both on the
axis of the walls and on the transverse and
longitudinal axes of the piers (the axial spacing
of the central aisle being 22 1 ft.; see fig. 58 G,
I). Almost the same degree of correspondance
could be attained by using a unit of 40 dactyls
(x = 21, flank length = 6400 or 6480 dact.);
in this case, however, there would be a triglyph
over every second pier only, the lateral windows
being clearly displaced in proportion to the
rhythm of the triglyphs; and if units of 70 or 56
dactyls were employed (x = 12 or 15, flank
length = 6480 dact.) there would be triglyphs
above the axes of the walls only.

It is indeed no more than a postulate that a
well-adapted triglyph system ought to be related
to the axes of the ground plan. But if we accept
this postulate we must conclude that a frnieze
consisting of 14 by 106 units (flank length =
6400 dact.) was by far the most suitable one to
be found. We shall see that reasons other than
those hitherto advanced may speak in favour
of this system:

First, it is noteworthy that there were 15
triglyphs in the fronts. For this is the same
number as in the fronts of an octastyle temple 3.
Hence it is very tempting to infer that the design
of the arsenal was based on principles of pro-
portioning derived from the theory of the pe-
ripteral buildings 4.

12 6480 — (168 X 34) — 40 = 728 dact. = 4515 ft.
6480 — (160 X 34) — 40 = 1000 dact. = 62 ft.
6400 — (160 X 34) — 40 = g20 dact. = 5715 ft.

13 Sp, by calculating instead of guessing, we have reached
to the same conclusion as Wanscher, cf. n. 38,

4 According to Vitruvius (preface VII), Philo was the
author of two architectural treatises: one on the Arsenal
and another DE AEDIUM SACRARUM SYMMETRIS. The latter
must, of course, have dealt mainly with peripteral build-
ings. In this connection it should be noted also that Philo
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Fig. 61. The Andron of Mausolus at Labranda restored
(sketch by K. J.).

77

il
.

A

Next, if we adopt Vitruvius’ instructions for
the dimensions of the Doric frieze (IV, 3; per-
haps based to some extent on the treatises of
Philo) the height of the frieze was 3/, of the unit
= o1/ ft., and the tI‘lgl}’ph width 2}.& of the unit
= 114 {t. In accordance with late Hellenistic
taste, the architrave of Vitruvius is very low in
proportion to the frieze, while in Philo’s age
architraves were still made approximately as
high as the frieze. The joint height of frieze and
architrave in a peripteral version of the arsenal
must therefore be rated at about 2 X 21, =41
ft., which equal 3 wall courses. So there was
left for the height of the columns 27 — 4% =
221 ft. — the axial spacing of the central aisle;
and the column diameter would hardly surpass
3 ft. (equivalent to two triglyph widths, as in
Vitruvius’ Doric order, or to the thickness which
he prescribes for columns of the Ionic pycnostyle
order (III,2; intercolumniation = 1% diam.)).

Actually, Doric columns as slender as that

( S ) were not in use in the 4th century
22% 75

B.C. — as far as we know for the present — and

even the height of Vitruvius’ Doric cnh}mn was

no more than 7 diameters. Higher ratios werc

valid only for Ionic columns. Besides, the ratio
: . 221
column height: axial column spacing 1 ?EZ

= g which is more than usual in Doric peripte-

ral buildings of the 4th century, but nearly the
same as in Ionic architecture *°. Consequently,

|

was the architect of the Doric prostyle portico of the
Telesterion of Eleusis (chapter II1I).

% Cf. the “Chronological list of Greek temph}-s E’i‘-’iﬂg
their approximate dates and principal dimensions afn

if Philo’s design was based on a peripteral dia-
gram this would have combined Ionic columns
with a Doric entablature 4.

Just a few years ago this idea would have
seemed incredible?’. Vitruvius strongly criti-
cized the composite orders as if they were de-
generate imventions of a post-classical age. He
says (I 2, 6): “Likewise, if dentils are carved at
the top of Doric entablatures, or if triglyphs are
imitated in Jonic entablatures above columns
with cushion capitals, the particular features of
one order being transferred to the other, it hurts
the eye, for one of them was instituted before
the other” 48 (Viz. the Doric order; cf. Vitr, IV,
1, 3. E COLUMNARUM ENIM FORMATIONIBUS TRIUM
GENERUM FACTAE SUNT NOMINATIONES, DORICA,
IONICA, CORINTHIA, E QUIBUS PRIMA ET ANTI~
QUITUS DORICA EST NATA).

But in the course of the Swedish excavations
at the Carian Labranda 1948-1953 were un-
earthed the ruins of two banquet-halls (ANA-
PQONEY), one dedicated by Mausolus (T 353
B.C.) (fig. 61) the other probably by his
brother Idrieus (f 344 B.C.) in which the
di-style fronts in antis were composed of Ionic
columns and Doric entablatures?®. Evidently
architects were experimenting on composite
orders just at the time when Philo was working

proportions” appended in Dinsmoor’s THE ARCHITECTURE
OF ANCIENT GREECE (1050) p. 340.

48 Presumably the theoretical column diameter was
somewhat less than g ft., say 214 ft. like the thickness of
the walls (diam.: intercol. as 1:2, as in the systyle order
of Vitruvius) that is, !/, of the column height which 1s the
approximate ratio of Ionic 4th century columns. (see fig.
581).

47 The earliest examples then known belonged to the epoch
of the Attalids (i.e. the upper storey in the stoas of Eume-
nes II and of Attalus IT at Pergamum and Athens).

18 This is clearly the meaning of the passage, though
a few words appear to be corrupt (see the edition of

F. Krohn 1912).

49 See the plan of Labranda after the excavations append-
ed in LABRAUNDA vol. I part 1 (ACTA INSTITUTI ATHENI-
ENSIS SUECIAE SERIES IN 4°, v, 1:1). All buildings erected
by the Hecatomnidae at Labranda had dedications in-
scribed on their front architraves. The surviving parts
of these inscriptions testify that one of the banquet-halls
was built by Mausolus, while Idrieus rebuilt the archaic
temple of Zeus Lambraundeus and erected the OIKOI
(in front of the temple) and the South propylaea. The
beginning of the dedication of the other banquet-hall
inclusive of the builder’s name is lost, but we may infer
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Fig. 62. The »Doric House« near the South Propylaea at

Labranda restored (K.].).

out his project for the arsenal about 350 B.C.,
and he may well have found it interesting to take
part in these fashionable attempts at a renewal
of the conventional orders®®.

Apropos of the axial relation between the
piers and the triglyph frieze of the flanks of the
arsenal we can note that in this period 1t also
became customary to use 3, instead of 2 triglyphs,
per intercolumniation. Two examples of this
practice are found among the buildings of the
Hecatomnidae at Labranda: The socalled

both from epigraphical and architectural criteria that he
was one of the Hecatomnidae, probably Idrieus (this
edifice was formerly identified with the temple of Zeus
and classified as Hellenistic; see Dinsmoor, THE ARCHI-
TECTURE OF ANCIENT GREECE, 1950, p. 278 n. 1 and cf.
the preliminary reports by A.W. Persson “Swedish Ex-
cavations at Labranda 1948” Lund 1949 (K. HUMAN.
VETENSKAPSSAMF. I LUND, ARSBERATT. 1048/49 p. 24-32)
and “Clues to an unknown Aegaean Alphabet. Important
Swedish Discoveries in Asia Minor” (ILL. LONDON NEWS

214 (1949) p. 85-87).

50 As far as I know, the history of the mixed order in
monumental stone architecture cannot be traced any
further back for the moment. Occasionally it occurs in
vase paintings, not only of the fourth cent. B.C. (e.g.
fragm. of calyx crater publ. by Bulle, 94 WINCKELMANNS-
pROGRAMM, Berlin 1934; situla, CVA Villa Giulia fasc. 1,
IV D r tvl. I, 1-4; lekanis, CVA Siracusa fasc. I, IV E
tvl. 12, 1-4), but even earlier, note e.g. the fountain
buildings represented on the black-fig. hydriae CVA
BM fasc. 6 I1I He, pl. 88; Langlotz, GR. VASEN IN WURZ-
purc Tf. g6, 317. It is also found in some early fifth cent.
terracotta placques from Locri, see RA XXV, 1946, p. 217 T,
fig. 1. However, it is difficult to estimate the importance
of this secondary kind of evidence and the range within
the field of architecture to which it applied. We may
surmise, perhaps, that the mixed order was put mnto
practice a long time (and possibly in unpretentious
fabrics only) before it was adopted as an independent
style intended to replace the pure orders.

g2

OIKOI (in front of the temple of Zeus Lam-
braundeus), and a small edifice beside the South
propylaeca (fountain-building?) (fig. 62), both
with 4 columns in antis®,

These arguments, I believe, are clearly in
favour of our conjectural reconstruction of the
frieze; and it seems justifiable to employ Vitru-
vius’ specifications for the proportions of the
frieze, because they are in approximate con-
formity with the architectural custom of the
Classical epoch. Most often the width of triglyphs
was not exactly 2/, of the metope width, and
metopes were not strictly quadratic®. But the
extreme simplicity in the plan of the arsenal
suggests that the proportions of the entablature
and of the columns of the peripteral diagram
should be very simple as well, in terms like those
of Vitruvius.

By analogy with other buildings of the period
in question we may conclude that the inchina-
tion of the arsenal could hardly exceed 4 dac-
tyls. However, in the triglyph system which we

51 A fragment of the dedication of the latter building
reads -+ EKAT]JOMNQ MY[AAXEYZ- - -, which shows
that it was built by one of the Hecatomnidae, probably
Idrieus. The columns were left unfluted. In the provisional
reconstruction shown fig. 62 the height of the columns
is estimated at about 310 cm. (calculated from a number
of loose drums) while the axial spacing is c. 160 cm.

52 A few examples will suffice:

hmngflft ht'i&ht triglrph metape
s::-; E: fris. width width
Parthenon......... 135 134.7 84.4 130.35
(average)
StmIoN® ) el 83.6 82.9 51.0 75.0
Rhamnous*)....... 58.5 57.5 37.0 57-5
Hephaesteum®). .. .. 82.4 82.8 519 77.2
Asclepius at Epidau-
YO 61.0 68.5 44.0 69.3
Athena Alea at Tegea 568 1088 710 108.1
Telesterion of Eleusis 5 g’ 43671t

(1G 11* 1666)

*) See W.H.Plommer, Three Attic Temples, BSA XLV 1950, p. 67T,
*#) See Defrasse & Lechat, ErtpAure, restauration et description des prin-

cipaux monuments du sanctuaire d’Asclépios, Paris 1885, elevation opp.
p. 54,

In our calculations above p. 88ff. we have rated the
triglyph width at %/; of the unit (or */y of the metope
width). As appears from the table, it was often a trifie
less (Parthenon, Rhamnous, Asclepius Epid., Athena
Alea). The tables p. 89, however, are based on the unit
alone (metope + triglyph) no matter what was the exact
width of the triglvphs.



Fig. 63. The Cyrenaic Treasury at Delphi restored by
Bousquet (reprod. from Le Trésor de Cyréne 1952, pl. XXXI)

have selected, there would be left between the
angle of the ground plan and the angle triglyph
a horizontal distance of about eight dactyls. It
would be necessary to dispose, somehow, of the
surplus in the octastyle diagram as well, for the
tapering of the columns would be equivalent to
the inclination of the walls. To solve this prob-
lem, the architect might choose among three
different ways 1) contraction of the outermost
intercolumniations 2) prolongation of the me-
topes and (or) the triglyphs next to the angles
3) addition of a “semimetope” of c. 4 dactyls at
the angles. If he had chosen the first possibility,
the front width of the arsenal must have been
54 Y%, but not 55 ft. Presumably, therefore, he
preferred one of the latter methods which ‘al-
lowed him to retain the normal column spacing
in the outermost intercolumniations.
Considering the prevailing theoretical ideas
of his age it was but natural that he should d_:::
so0. Symmetry was the motto of that time (as 18
obvious also in the design of the arsenal, see
below) and perfect symmetry could not be
reached if the outermost intercolumniations
were contracted. In the traditional Doric style
angle contraction was nevitable: it could be
softened by moderate prolongation of the aflgliﬂ
metopes or triglyphs, but not completely f.‘:ll_ml-
nated unless the rhythm of the {rieze was visibly

disturbed. This was the reason why Pytheus,
the great contemporary of Philo, preferred the
Ionic style (Mausoleum, Temple of Athena at
Priene) and why he was among those ancient
architects who according to Vitruvius argued
that Doric temples should not be erected 2. But
Philo, on the other hand, was not an extremaist
like Pytheus: at least he employed the Doric
style, both in the arsenal and in the porch of the
Telesterion at Eleusis, and it is possible, there-
fore, that he was the originator of the special
solution of the Doric angle treatment recom-
mended by Vitruvius i.e. the use of a “semime-
tope”. By this method contraction could be
avoided completely. Vitruvius says that he is
quoting what he learnt from his teachers and
quite often he refers to these teachers (PRAE-
CEPTORES) but always without mentioning their
names. Possibly however they included the
authors of the architectural treatises listed in
the preface of book VII, among others both
Philo and Pytheus.

Other unusual arrangements were in actual
fact attempted in order to maintain the axial
congruity of angle columns and angle triglyphs
— note e.g. the peculiar narrow antae rein-
forced by lateral half-columns of the Cyrenaic
Treasury at Delphi (fig. 63; according to
Bousquet, FOUILLES DE DELPHESs 11, Le Trésor de

8 Vitr. IV 3: “Several ancient architects argued that
Doric temples should not be erected (any more), because
their proportions are faulty and distorted. This was the
opinion of Arcesius (?), and of Pytheus, and especially
of Hermogenes. For the latter, when he had designed a
temple of marble in the Doric style, he changed his mind
and made instead of this an lonic temple for Dionysos.
Not because the Doric order is not beautiful and digni-
fied, but for the reason that the distribution of triglyphs
and lacunars is difficult. For the triglyphs must be placed
exactly above the axes of the columns, and the metopes
between the triglyphs must be as long as they are high.
The triglyphs above the angle columns, however, shall
be placed close to the angle but not above the center of
the angle columns. The metopes, therefore, which are
nearest to the angle are not quadratic but half a triglyph
width longer. But those who want to make uniform
metopes must contract the outermost intercolumniations
by half a triglyph width. Yet, these solutions whether
attained by contracting the intercolumniations or by
widening the metopes are faulty. For that reason the
ancient architects rejected the Doric style in temples®™.

Vitruvius® criticism of the mixed orders quoted above
p. g1 may originate in an issue by Pytheus, who was no
doubt sharply opposed to such compromises.
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Fig. 64. Theoretical design of the Arsenal, front, section and
side elevation (K.]J.).

Cyrene, 1952, p. 6gff., it was erected from c.
360 to c. 330 B. C.). But as far as archaeological
experience goes, Vitruvius’ angle treatment was
never used before his own time. The Arsenal
may, of course, have served as an isolated trial
example. However, since the Doric porch of the
Telesterion was designed with conventional
angle contraction, it is equally possible that the
“semimetope” method was a purely theoretical
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invention never practiced by Philo. After all,
in the arsenal the few dactyls involved could
easily be disposed of by an almost invisible
protraction of angle triglyphs and metopes.

The main proportions — height and width -
of the arsenal were approximately like those of
an hexastyle Doric temple so that the interior
would be equally spacious, whether the design
was based on an hexastyle Doric front or on an
octastyle Ionic. Yet, if Ionic columns were used,
the frieze would be considerably lower, and the
angle anomaly could be reduced to a minimum;
for these were thinner and could be spaced at
smaller intervals than Doric columns.

This circumstance was probably of primary
importance to the architect. But it must be
remembered also that the architects of the IVth
century had a taste of their own. Slender pro-
portions and delicate details were preferred. The
Doric column, for instance, was often made
much higher 1n proportion to its diameter
than was usual in the Vth century, in order to
achieve a closer resemblance of the eclegant
Ionic column. Consequently the intercolumnia-
tions became narrower in proportion to their
height; and this striving for vertical accentu-
ation involved the use of triglyphs compara-
tively smaller than the monumental ones of the
archaic and the first classical phases of Doric
architecture. Sometimes, also, the very liking
for such neat, diminutive triglyphs would induce
architects to use g instead of 2 triglyphs per
intercolumniation, as in the case of the small
Doric building from Labranda already men-
tioned (fig. 62) the proportions of which were
otherwise purely conventional (or we may
assume, that the architect endeavoured in this
case to make the Doric entablature as light and
airy as the friezeless Ionic entablature of the
adjacent South propylaea).

£ B i
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Fig. 65. Hypothetical arrangement of the stylobate stones
under the piers (K. ]J.).



€

n

0

P

= \%>'
N
o R

\ H“H.h_
1 \\‘\\

23

>

Fig. 66. The interior of the Arsenal as restored by the author (K.]J.).

Considering, thus, the manifest approach
between the two traditional orders that took
place in this period, the front of the arsenal may
be regarded as a formulation of the octastyle
Doric front as typical of the IVth century, as
was the Parthenon of the Vth century B.C.

Finally, let us sum up the total issue of our
calculations concerning the triglyph frieze of

the arsenal (see figs. 58 A-B, 59 A-D):

1° The total length of the building was 400,
but not 405 ft., (as already concluded from the
wording of point 1I of the inscription; see p. 77).

2° No standardized triglyph system can be
devised exactly congruent with the outline of
the ground plan. It is to be assumed, tht?refctre,
that optical refinements such as the inclination
of the outer faces of the walls were actually
planned by the architect though they are not
referred to in the inscription, apart from the
tapering of the piers. The specifications of the

inscription were presumably based mainly on a
right-angled “theoretical” design (fig. 64). And
the clause, that the length of the angle blocks
of the orthostate and of the walls shall depend
on the measurements of the triglyph frieze
(points V-VI) therefore can only refer to a
purely axial congruence between frieze and
ground plan.

3° The axial spacing of the piers was 11
ft.54. It should be noted at all events that
stylobate blocks of the dimensions given in
point IX could be combined so as to measure
exactly this spacing (fig. 65). However, for
reasons already stated above p. 77, the
stylobate was probably not continuous. Fig. 66
gives an idea of the interior of the arsenal. It
will be observed that the outermost piers, the
central pillars and the stone ceiling of the

s¢ Dorpfeld, Wanscher and Marstrand calculated 113",
c. 11%/s, and 117, respectively.
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doorways are flush with each other, forming
together a clear terminal face towards the ends
of the middle aisle. The stone ceiling therefore
1s of architectural importance. But since a
window was placed above it, it is obvious that
it should serve some practical purpose as well.
Marstrand imagines (p. 120) that this was the
place from where the admiral of the navy
supervised the transport of tackle to the ships
when a new campaign was being prepared.
More likely, perhaps, it was some sort of an
office for guards and secretaries who kept an
eye on visitors and registered the amount of
tackle that was taken into or out of the arsenal.

4° Trglyph-+metope measured 33/ ft, the
width of triglyphs and metopes being c. 11
and c. 21 ft., respectively. By analogy with
the proportions of other Greek buildings the
height of the entablature (architrave--frieze)
of the octastyle diagram (which probably
formed the basic design of the fronts) must have
been c. 3/; of the axial column spacing i.e. c.
4% {t.%°, and this is just the height remaining
above the central window, when the latter is
placed one wall course above the cornice of
the doorways, as already suggested p. 8o. The
exact height of the frieze cannot be concluded;
it may have been slightly higher than the
architrave.

5° There was a triglyph over the central
window of the fronts while each window of the
flanks was placed under a metope?®. The
lateral windows of the fronts were most probably
centered on the axis of the lateral aisles, i.e. the

% In the following buildings this ratio was:

* RS | r p
Parthenon: 3——5—§ (axial spacing: 429.6)
3°2 : :
Hephaesteum: ? (axial spacing: 258.3)
; TR, ; S dx
Sunion: e (axial spacing: 252.2)
J
3.06 . .
Rhamnous: (axial spacing: 190.4)
5
; 2.606 : d
Asclepius Epid.: (axial spacing: 227)
5
2-851 : .
Athena Alea at Tegea: = (axial spacing: 361.3)

cf. note 52.

5 Wanscher assumed that there were 108 instead of 107
triglyphs in the flanks, each pier corresponding with a
metope and each window with a triglyph (op. cit. p. 132).
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axis of the third triglyph counting from the
angle.

These conclusions however hypothetical they
may be, together with some of those reached by
analyzing the ambiguous specifications of the
inscription, make it possible for us to attempt
a thorough analysis of the proportions of the
arsenal such as given in the following section of
this chapter.

HOW THE ARSENAL
WAS PLANNED

According to the Naval accounts, the entire
Attic navy numbered in the years:

aRulEh- Loy 283 triremes
FRRIGD Sl 349 triremes
RRO[20 «iisna 392 triremes -+ 18 quadriremes
guifas s, 360 triremes + (?) quadriremes
o524 i 360 triremes + 43 quadriremes

-+ 7 quinqueremes %7,

Obviously Philo’s arsenal was built for the
triremes. For in 330/29 when the building must
have been very nearly finished the great ma-
jority of the ships were still triremes.

From the accounts of this year it appears also
that the ships were stationed in three different
harbours: Munychia, Zea and Kantharos. In
total 372 shipsheds are listed, namely:

82 in Munychia
196 in Zea
94 in Kantharos (IG II® 1627 ¢ 401)

Actually there were 392 + 18 = 410 ships, i.e.
38 ships more than sheds, but it is stated in the
accounts that this total included the ships still
in the wharves which would not need sheds till
they were finished (among these were 8 of the
18 quadriremes).

These specifications agree with Strabo’s
statement (1X, ¢ 395) that the Athenians (at the
top of their power) commanded a fleet of no
less than 400 ships. But there is no evidence
that all the tackle of this enormous fleet was

87 1IG II® 1611 a 35 1613 f302; 1627 b 266, 275;
1628 d 481, 495; 1629 d 783, 808, 811.



stored exclusively in the new stope arsenal. Th
. The

accounts of 330/29 mention alsg “wooden arse-
nals for the tackle of 278 triremes” (IG2? 162

¢ 396), and since the ships were distributed ifl
three harbours it would not be Practical to
concentrate all the tackle in one place. True
the stone arsenal was built near the agora whic}i
must have been situated in the lr:::nrland just
off the western harbour (Kantharos); but it
will be seen from the map, Judeich, Topo-

GRAPHIE VON ATHEN (1931) Pl. III that this
area was cut off from the casternmost harbour

(Munychia) by a steep promontory. The most
direct route from this harbour to Zea therefore
involved a great detour. -

Consequently, Marstrand’s theory (p. g4)%8
that the stone arsenal was intended to supersede
the wooden arsenals completely can hardly be
true. More probably it was designed with a
special view to the increase of the trireme fleet
that took place during the years when it was
planned and erected, and placed at Zea because
it was decided that the new ships should be
stationed in this harbour.

Pliny says that the arsenal could contain the
tackle of 400 ships:

LAUDATUS ‘BST &, o0 8 PHILON ATHENIS ARMA-
MENTARIO CD NAVIUM (VII 125).

But as a matter of fact there were only 196
shipsheds in Zea in g330/29. And simple calcu-
lations will prove that this harbour could never
provide space enough to hold 400 sheds. Re-
mains of shipsheds found at Zea show that they
were c¢. 6.5 m. wide each, while the coast lifn:
of the harbour was only c. 1100 m. In Cir-
cumference and could be utilized only where
the slope of the coast permitted. So, even if: all
the sheds were double (containing two ships,
one behind the other) and every bit of coast
was exploited, there would not be space for

O i w2 340 sheds. The top

65
capacity of this place therefore was hardly much

more than

% In the account referred to in n. 37 are listed also:
KAEIOPA AIIO TOQON EKETO@I-IKI_INI TON
ETAINON. It may be true as Marstrand maintains that
these locks were left over from demolished wooden
arsenals. But one cannot conclude, thcrcfore., that all
wooden arsenals had been demolished at the time when

the inscription was cut.

more than the 196 sheds that were actually
built, and it would not be reasonable to di-
mension the arsenal for the tackle of more than
this number of ships.

Marstrand assumes that each intercolumnia-
tion of the arsenal gave room for the tackle of 6
ships: each of the 134 chests was designed to
contain the sails and white curtains of 3 ships
(one sail and two curtains for each ship) so that
the arsenal was intended for 402 ships altogether.
But since the dimensions of the chests could
hardly exceed 3x3x6 ft. (if they were much
larger, it would be difficult to move among
them, to get out easily the tackle and to open
their lids) it would no doubt be impossible to
place g sails and 6 white curtains in one chest.
According to Marstrand’s calculations (p. 147)
sails and curtains must have measured about
320 and 124 square cubits, respectively. Each
chest, with a bottom area of c. 3 X6 ft. = 8 sq.
cubits, should contain therefore 3x320 -+
0 X 124 = 1704 sq. cubits of cloth which must
be bent into 1704:8 = 213 folds. In this way
there was only c. 4.7 mm. available for each
layer, and c. 10 mm. for each fold. An almost
mathematical precision in folding would be
required. Layer upon layer had to be pressed
down carefully and finally tramped together
into a massive block of cloth to make sure that
the lids would close!

It 1s not unlikely that each chest was designed
to hold the tackle of 2 ships (268 ships in total).
But the distribution would be clearer and more
practical if each ship had a chest of its own and
the rest of its tackle was placed on the shelves
immediately above the chest. In this way the
transverse shelves (extending from pier to wall)
would belong to the chests at the base of the
piers, while the longitudinal shelves would
correspond with the chests placed along the
outer walls.

I am inclined to believe therefore that the
arsenal was built for no more than 134 ships.
It was probably intended mainly for a planned
augmentation of the fleet; but it is obvious that
a building of this size and artistic perfection
was not meant merely as a simple store-house.
As the arsenal par excellence it was ranked
among the most prominent public buildings of
Athens, on a par with the temples on the
Acropolis, the Bouleuterium, the Prytaneum,
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the Stadium, the Theatre of Dionysos, the
Stoa Basileios, the Stoa Poecile. And 1t was
probably as amply dimensioned as these so that
it would not only meet any imaginable wants
for the moment and for the nearest future, but
would be for ever what people would call 7he
Arsenal of Athens. We may imagine that this
building should contain the tackle of ships to be
used for current services, the rest of the fleet
being held in readiness for cases of more ex-
tensive warfare.

Actually, between 353/52 and 330/29 the
total increase of triremes was only 392 — 349 =
43 ships. But it was probably anticipated to be
considerably larger than that, and it may have
been taken into account from the beginning
that it would be convenient to dispose of so
much space in the new arsenal that some tackle
could be transferred from the oldest and most
worn-out of the wooden arsenals.

As a consequence of this interpretation it
follows that the plan of the arsenal was laid out
in the generous way characteristic of architects
who have undertaken to create a truly magni-
ficent building and need not bother about
money. Philo was not a cool-headed engineer
who would plan according to strict calculations:
so and so many ships, so and so much space for
the tackle etc. First he decided boldly that the
length of the building should be 400 ft., that the
central aisle should be 20 ft. wide, and that the
axial spacing of the piers should be exactly half.
the axial spacing of the central aisle. In this
simple way he fixed the main features of the
plan and found that an arsenal of these dimen-
sions would be spacious enough to contain the
tackle of 134 ships. The idea of building so many
new ships was, of course, startling! Doubtlessly,
it would satisfy the most daring ambitions of the
Attic politicians of that time. But if this opti-
mistic program could not be realized to full
extent, it would be easy to fill the empty chests
and shelves with tackle from the wooden
arsenals which could be pulled down or used
for other purposes when they were not needed
for the tackle any longer.

Next he planned the triglyph system. This
was dimensioned in order to correspond with
the main axes of the plan, and it was decided
that there should be the same number of
triglyphs in the fronts as in an octastyle

g8

peripteral front. The whole width of the
arsenal accordingly became 55 ft., and the
width of the lateral aisles 12 1 ft. As the thick-
ness of piers and walls was fixed, theoretically,
at 21 ft., all the proportions of the plan were
divisible by this unit, or module.

Further, in the elevations, the central aisle
was made 30 ft. high, and the height of the
walls inclusive of the triglyph frieze 27 ft. ‘The
latter measurement was not clearly related to
the width of the arsenal 55 ft. but resulted from
a peripteral diagram of the following dimension:

column height = 221 ft. = g axial spacings
of 7% ft. = g lower diameters of 215 ft.

height of entablature: 4, ft. = 3 of the axial
5
column spacing.

column + entablature: 27 ft.

(1t should be noted, on the other hand, that if
the tniglyph width was 11 ft., as seems likely,
the total length of the frieze in the fronts was
theoretically 54 ft. = 2 X 27 ft.).

The remaining principal features he worked
out in the following simple terms:

The doorways occupied the whole width of
the central aisle, and their height 131, ft. was
half the height of the walls inclusive of the
triglyph frieze 27 ft. Consequently the soffit of
the stone ceilings above the doorways was placed
exactly halfway between the floor and the
principal cornice. Central pillars, 2 ft. wide,
were erected in the middle of the door openings
which were divided in this way into two door-
ways. Eachdoorway thereby became g ft. widei.e.

9 2 , .

or — of the height. The height of the
13% 3 :
doorways incl. of the lintels and cornices was 18

ft. ive. E{II‘E of the height of the walls. The

L S
width of the doors, incl. of their enframement

was 24 ft. i.e. 24 or 4 of the height. The sof-

18 3
fit of the main beams of the lateral galleries

was placed level with the soffit of the stone
ceilings, and the roof was constructed with a
slope of exactly 3:10 (cf. Marstrand p- 89).
| If one tries to analyze an architectural design,
it may often be very difficult to find out which
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Fig. 6. The-front-of the-Arsenal-restored (K, | )

were the deepest motives of the architect. But
in the present case there can be no doubt. What
Philo aimed at, above all, was symmetry.
Therefore, by examining the proportions of his
design as we have already done to some extent,
we can explain quite directly and satisfactorily
how the arsenal was planned. In the list below
are pointed out systematically the most con-
spicuous examples of simple ratios to be found
in the arsenal which, I believe, will not leave
the slightest doubt as to the intentions of the

architect:

I:]

height of the door openings 13 % ft.: height of
the walls above the doorways 27 — 13% =
1314 ft.

length of geison above the doorways 24 + 2 X
1Y, = 27 ft.: height of walls 27 ft.

I:2

axial spacing of the piers 11% ft.: axial s
of the central aisle 22% ft. .
height of doorways incl. of cornice 18 ft.: height
of the walls above cornice 27 — 18 = 9_&-
hﬁight of walls 27 fit.. 2 length of tnlePh

frieze in the fronts 54 ft.(?).

pacing

L]
E————

2:3

width of central aisle 20 ft. : height of central
aisle go ft.

width of door openings g ft. : height of door
openings 13 Y, ft.

width of windows 2 ft. : height of windows g ft.
triglyph width 1% ft.(?) : triglyph height
o 14 ft. (?)

axial spacing of the lateral aisles 15 ft. : axial
spacing of central aisle 225 ft.

height of doorways incl. of cornice 18 ft. :
length of cornice 27 ft.

1:3
axial column spacing 7Y, ft. :
22 1, ft. (peripteral diagram)

column height

3:3

height of piers 30 ft. : internal width 50 ft.

34
height of doorways incl. of cornice 18 ft. :

width of doorways incl. of enframement 24 ft.
axial pier spacing 11 % : axial spacing of lateral
aisle 15 ft.

3 : 8 - .
axial pier spacing 11 % ft. : height of piers 30 ft.
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5:8
width of lateral aisles 12 15 ft. :
aisle 20 ft.

width of central

g3:I0
slope of the roof.

Observe also that the XOHKIZKOI of the
roof and of the midway galleries are 10" X 15"
(interstice: 20”) and 87X 12", respectively, 1n
section (ratio 2 : 3; 3 : 4), while the main

beams of the midway galleries measure 1 x 2 ft.

4
(ratio 4 : 5) and the wall ashlars 1 14, X 2 14 X 4ft.

(ratio g : 5 : 8). The ‘IMANTEZX of the roof are
15 ft. wide spaced ¥ ft. apart.

Particularly striking are the uniform pro-
portions of the central aisle, the door openings,
the windows, and of the triglyphs (if the latter
be correctly reconstructed).

The amazing simplicity of both plan and
elevations appears immediately from the dia-
grams shown in fig. 58 G-I1. As already noted,
the main features of the plan can be fitted into
a network of 2 ¥, ft. squares, and it will be seen
also that the axial system of walls, piers and
triglyphs may be illustrated exhaustively in a
network of 33/ ft. squares (fig. 58 C-D).

Choisy was the first who tried seriously to
analyze the proportions of the arsenal (p. g11f.).
But his results were poor. He noted just a few
simple ratios (e.g. 2:3 of the windows and of
the central aisle) and believed that the other
proportions were only approximately simple.
He pointed out, for instance, that the height of
the walls 27 ft. was nearly half, and the width
of the door openings g ft. nearly 1/, of the front
width 55 ft. etc. The composition of the fronts
was explained, further, by dubious geometrical
constructions (p. 37).

Marstrand rightly criticized this vague inter-
pretation and showed that the simplicity of the
design was far more pronounced than assumed
by Choisy (p. 179ff.). The issue of his researches,
as a matter of principle, agrees with mine. But
Marstrand took account also of architectural
features that cannot be reconstructed because
they are not described in the inscription (such
as cornice, sima and acroteria) and failed to
understand the composition of the ground plan,
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his calculations concerning the triglyph frieze
and the spacing of the internal piers being based
on wrong premises. Moreover some of the pro-
portions he pointed out were of doubtful im-
portance, referring to subordinate features such
as e.g. the windows and the top of the orthostate
COUrSeE.

The net-works, whether or not they were ac-
tually employed by the architect, serve to illus-
trate the simplicity of the proportions: they
show that all the main dimensions are divisible
by a common unit (module), 25 ft. in plan and
1 1, ft. in the elevations. All proportions, there-
fore, can be expressed in “whole number ratios”
such as 2:3, 3:5 etc.

It remains to point out, which of these ratios
were most important in the eye of the architect.
There can be no doubt that the ratio 2: 3 formed
by the interstitial width of the central aisle 20 ft.
and a pier height of 3o ft. was a desired effect;
and obviously this ratio was intentionally re-
peated in the openings of windows and door-
ways. It can hardly be due, then, to mere chance
that the interstitial widths of central and lateral
aisles are as 8 to 5. But it should be noted at the
same time that the interaxial proportions of the
plan are equally simple: width of central aisle:
width of lateral aisle as g to 2; width of central
aisle: axial pier spacing as 2 to 1; and width of
lateral aisles: axial pier spacing as 4 to 3. We
may conclude therefore that Philo’s design was
a result of both interaxial and interstitial
planning.

The proportions of the elevation, as already
demonstrated, can be explained conclusively in
the terms of an octastyle diagram, apart from
the doorways, which were designed with a view
to the height of the walls 27 ft.

Evidently, then, the most conspicuous divi-
sions of the arsenal were fixed by application of
the simplest ratios imaginable: 1:1, 1:2, 1:3
(axial column spacing: column height in the
octastyle diagram), 2:3, and 3:5 (height of
cntablature: axial column spacing in the octa-
style diagram).

* The aesthetic effect of the buildin g, as restored
in cn.nf{:_:nnity with the foregoing analysis of the
Inscription, may be judged from figs. 67-68 (as
I‘E':garcls the height of the door-ways, fig. 68
filﬂfrs from the drawing previously reproduced
Il "KUML” 1954, p. 78, fig. 1). The most con-
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Fig. 68. Perspectival view of the Arsenal restored (K.].).

spicuous feature is the enormous length. But in
contrast to this seascape-like dimension there
is a marked vertical tendency in the proportions
of the fronts. Above the heavy double doors
rises a high “fore-head” (METQIION as the
Greek would say) perfectly clear and unbroken,
apart from the little window in the middle of it,
and crowned by a triglyph frieze of very moder-
ate dimensions. Poised on a superstructure of
such lightness the roof almost appears to be
“hanging in the open air” (cf. Martial’s epigram
p. 10). However, this effect 1s cﬂunterbalanc_ﬂd
by the weight of the gable, the raking cornice
of which is much steeper than was usual in the
architecture of the 4th century B.G.; am:i not
merely the doorways, but also the low-sitting

“loop-holes” of the ground floor seem to add to
the bodily gravity of the building.

Though the appearance of the arsenal was
distinctly military, some of its features will be
recognized in the Andron of Mausolus at La-
branda (fig. 61) erected a few years before the
Arsenal project was conceived. But as regards
the interior, the Arsenal was probably unique
at its time. The fascinating perspectival view
through the middle aisle (see the drawing
Marstrand pl. IV), as serene and dignified as
the long nave of a Gothic cathedral, may well
have been the basic architectural idea of Philo’s
project, and, in actual fact, what people in Anti-
quity found so impressive and awe-inspiring to
merit perennial fame.
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