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The third issue of Khermadion presents various types
of sling projectiles, both modern and historical.
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5Stones
Stonesareprobablytheoldestandmosticonicsling
projectiles.Smoothpebblesandcobblesoccurnatu-
rallyatriverbanksandbeachesandaregenerallyfa-
voredoverraggedrocks,becauseunevenandsharp
edgesincreaseairdragandcauseunpredictabletra-
jectories.Correspondingly,thebiblicalfigureDavid
istoldtohavechosenfivesmoothstonesfromabrook
beforeslayingGoliathwithhissling.[7,1.Sam.17:40]

Historically,inplaceswheresmoothpebbleswere
notavailableinsufficentquantities,rawstoneswere
alsohewnintoabiconicalshape.[5]Stonescanbe
slungtoconsiderabledistancesandposeagreatthreat
ifnotusedwithcare.

7

6Glandes
Historically,leadprojectileswereusedexclusivelyfor
war,bothinancientandmedievaltimes.[2]TheirRo-
mannameglandes,wichmeansacornandrefersto
theprojectiles’shape,isstilloftenused.Theyusu-
allyhaveabiconical,acorn-oralmond-likeshape,
butsphericalglandeswerefoundaswell.[12]Dueto
theirhighdensity,theyallowforthehighestpossi-
bledistancesofseveralhundredsofmeters.[1]Corre-
spondingly,theyareverydangerousprojectiles,and
shouldonlybeusedbyproficientslingersinacon-
trolledenvironment.

Inancienttimes,leadglandeswereusuallycastus-
ingtwo-partmoldsmadeofclay[6][12]Theyconsistof
amainchannelwhichbranchesoutintosecondary
channelsleadingtoovalcavities.[12]Figure3shows
thecross-sectionofsuchamold.Often,theglandes
werehammeredandtheiredgessharpenedaftercast-
ingtoincreasetheireffect.[12]

Incontrasttothat,inmedievaltimesglandeswere
notcast,buthammereddirectlyfrombitsoflead.[2]
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1 Introduction
Slings are capable of throwing a wide variety of pro-
jectiles. Historically, projectiles made of stone, clay,
and evenmetal werewidely spread. These traditional
sling projectileswere all used forwarfare, among other
things, and should therefore be used with great care.

Nowadays, balls from various sports such as tennis,
golf or lacrosse enjoy great popularity as well. They
are readily available, somewhat less dangerous, and
have standardized weights.

The weight of sling projectiles usually ranges from
20 g to 400 g[8] and the higher their density is, the
further they can fly.[1] Their shape is round, often
spherical or biconical, and the latter proved to be par-
ticularly suitable for slinging.
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4Clayprojectiles
Projectilesformedoutofclayarecheapandeasyto
produce,andaretheleastdangerousofthethreetra-
ditionalslingprojectiles.Historically,bothair-dried
andfiredclayprojectileswereused.[12]Air-driedclay
hasalowerdensitythanstonesandlead,reducing
theattainablerangeandpower.Onlywhenfiredthe
characteristicsofclayapproachthoseofstone.

Claycanbepressedintoshapeusingtwo-partmolds,
aswasdoneinantiquity,[12]butalsoshapedbyhand
orrolledbetweenflatorcurvedboards.Theresulting
projectilesareusuallyspherical,biconicalorovoid.[12]

Forrollingaclayprojectileusingaflatboard,take
aballofclayandputitonaflatsurface.Takeaflat
board,gentlypressitontheclayandcircletheboard
horizontally.Thiswillcreateadoubleconewhich
canthenbeformedintoabiconicalshapebyhand.

Youcanalsousetwocurvedboards,which,whenput
ontopofeachotherwiththeirconcavesidesfacing
inwards,formalongchannelwiththedesiredcross-
section.Putaballofclayinbetweenthemandgently
presstheboardstogether.Thenstarttoslidethem
backandforthtorolltheclayintoshape.
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(a)

Figure3:Amoldforcastingleadprojectiles.
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Biconical projectiles are rotationally symmetric and
their cross-section corresponds to the intersection of
two partially overlapping circles. Figure 1 shows this
shape and its construction from two circles. Biconi-
cal projectiles were known at least since the 7th mil-
lennium BC[5] and can be shot point-first, while their
elongated shape allows them to rest in the pouchmore
securely.

(a) (b)

Figure 1: The intersection of two overlapping circles
(a) yields a biconical shape (b).
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(a)(b)

Figure2:Aballoonbefore(a)andafter(b)cuttingoff
itsthroat.
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7Inscriptions
Leadenglandesoftenborevariousinscriptionswhich
roughlyfallintothefollowingcategories:[10][9][11]

•Thenameofaperson,suchasthecomman-
derofthemilitaryunitthatmadeorusedthe
glandes

•Thenameofacityorpeople
•Thenameofadeity
•Asarcasticphrasedirectedattheenemy
•Evocationsdirectedatthebulletanditsdesired
effect

•Smallsymbolsandemblems

Thesewritingswerecarvedintothemoldsback-to-
front.

Clayprojectilesweresometimesinscibedaswell.Here,
thewritingswereimpressedintothewetclay.[4][11]

Table2givesanoverviewofsomeinscriptionsfound
onancientleadprojectiles.Aselectionofsymbols
andtheirmeaningsislistedintable3.
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2 Sports balls
Tennis balls, featuring a consistent shape andweight,
are popular training projectiles. Due to their low den-
sity and their felted surface they slow down quickly
during flight, which in turn makes them relatively
safe. To slightly improve the aerodynamics of a ten-
nis ball, you can pull a balloon over it. Many other
sports balls are suitable for slinging, as well. Table 1
shows a selection of suitable balls.

Sport Mass [g] Diameter [cm]

Squash 24 4.0
Golf 45 4.2
Tennis 55 6.5
Lacrosse 143 6.3
Baseball 145 7.0
Cricket 160 7.2

Table 1: Properties of various sports balls.[3]
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Symbol Meaning

Thunderbolt Probably to let the projectile strike
forth like a thunderbolt, reference
to Zeus.

Lance Probably refers to flying, stinging.
Anchor
Trident

Probably refers to naval battles,
reference to Poseidon.

Phallus Used as an obscene insult.
Scorpion
Snake
Wasp

Probably refers to stinging, biting.
The wasp might also be a reference
to the buzzing sound of a projectile
during flight.

Table 3: Some symbols found on ancient glan-
des.[10][11][12]
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3Rustyballs
Rustyballsareballoons,filledwithfinesandorwet
clay.Theyhaveahigherdensitythantennisballsand
asmoothsurface,allowingthemtoreachgreaterdis-
tances.Theyareespeciallyusefulfortrainingasdur-
ingmanufacture,theirweightcanbesetfreely.Also,
theydonotbouncebackfromtheirtargetasmuch.
Theydo,however,hitconsiderablyharderthanten-
nisballs,andhavetobeusedwithmorecare.

TomakeaRustyball,takeatleasttenballoonsand
cutofftheirthroats,asshowninfigure2.Fillone
balloonwithalumpofwetclayormoistsand,for
example.Don’tcutthethroatofthefirstballoontoo
short,sothatyoucancloseitwithaknotafterfill-
ingit.Whenchoosingtheweightofthefilling,don’t
forgettotaketheweightofalltheballoonsintoac-
count.Puttheremainingballoonsoneafteranother
overthefirstone,sothattheholesoftheballoonsare
alternatelyonopposingsides.Don’tusetoofewbal-
loons,otherwisetheRustyballmayalreadydeform
intheslingpriortothethrowandreleasepoorly.
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InscriptionMeaning

∆EΞAITake![10][9][4]

ΓABECatch![4][11]

ΠAΠAIOuch![10]

NIKAVanquish![10]

AIMABlood[10][11]

TPΩΓAΛIONSugar-plum[9]

EYΣKANOYBelodgedwell!(in-
sidetheenemy’s
body)

[9][11]

POYΓEYΣAIHaveatasteofsumac![4]

ACCIPETakethis![9]

FERIPOMPHitthepompeians![12]

FUGISTIVIS
PERISTIS

Die,fugitives![12]

LANTONI
CALVI
PERISTI

Die,LuciusAntonius,
youbaldhead!

[9]

PETCVLVM
OCTAVIA

HitthearseofOcta-
vian!

[9]

EMTIBE
MALUM
MALO

Takethistoyourmis-
ery,wretch!

[12]

Table2:SomeinscriptionsfoundonGreekandRo-
manglandes.
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