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RELATION OF THE CONE FRACTURE TO FLINT-LIKE MATERIAL . 

. -J- ~d h7/t~ 7~.,,,,.?'1-~ µ:, 

(':;)J ~~~-tf/ ~,.,,. 
"'Y~ l cone of force '" ""ytlttng shaped more or less like a mathe- f¥¼J -"/! 

( ' 
ma.tical cone., .fa: cone is a solid figure described by the revolution of @~b 
a right-angled triangle about one of the sides containing the right angle, 

that side remaining fixed. If the fixed side be equal to the side con-

taining the right angle, the cone is called a right-angled cone. If it 

b e less than the other side , it is an obtuse angle cone; and/ if greate,5 

it is an acute angled cone. The axis of the cone is the fixed straight 

line about which the triang le revolves. The base of a cone is the circle 

d e scri0ed by that side containing the right angle which revolves. Simi

lar cones are thos,3 which have their ~ and the diame ters o f their 

tion or the part receiving the force to induc e fracture. 0 
(\ 
• 





\ that inherent p rope rty 1 materials which allow s them t recov er their 

origj,nal form or volume af r anJ external pressu e or force has b e en 

./ 
._!asticity is the ut ost extent / or limit to w hich elastic 

, comp_-~ L without fracturing . . V itre ous 

/ 
/ 

:J!1!1 isotropic m a terials used i iithic industries are almos t perfectly 

elastic . Degre es of elasticity · / r e d e '¾ ndent on the homog ene ity of the 

quartzite; and natural flint is · n thermally 

treated flint 1.ich has b e en m a de vitreou s by artificial m e ans. 'W hen 

~?IL ~ l J/ k~ ~ ' 
vft reo~ ' m a terial is work ed, cone's/.,w hf -~ r shear 0 ~ b e forme d 

. , ...,-

d e eper intll the .. m a ss t>l~ r; ;::.,o/e..n approx ima tely the same mount of force 

lied t_o ~ granular m a terial. ~ r ~ a,, · u la r mate r i?, l a p -
/ . 

to di s-sipate the c'?n e-forming for c e more 7~adily than d:oc s the . 

glassy m aleri~ , ~!~;~£;~~~:~;;::, 
The term cone of force is used in this tex t to d e note the visible 2. 

. ~ ,; if;;, c; '¥° ~Jk-.i;; : ') ((l.4,; f,, ', •Pzfl s 'c:Ci s kl r • J 

✓ p cfYt75ftlie cone without im p lying .the t ype of applied force. M a ny texts 

/' 
refer to the cone of force as th1/~ ulb of p e rcussio·:1. 11

, the reby denoting 

I 
that the con e part, or flake, 1..J.ias d e tach: by the p ercussion technique. 

/ 
There are othe r technique{i flak e detachme t, and cone s m a y b e 

I 

form e d b y pressure a d indirect percussion . 

such as flak es or Le scars bearing characteristics 
I' " 

one has e vidence, 
r· 
I ;I J I ' ..:. ~t "1 t,, -0 ,(,,.,IVV ,,,.Ai .. 

i., 

d e termine 

the employm e nJ/ of certain technique, then it is better to use the term 

// 



3 

"bulb or cone of force" . When the technique has b e en d e termine d , it 

s h ou.ld then b e ~ t c ~~rect term- -either "bulb of 
,.,,; 1/ , . /} ../ 

11 "''.,f,~1.«✓-0 
percussion or1pressure i. 

Con e truncation o c curs at the ape x or proxima l end oy the cone of 

force and is called the platform part of the flake or blade. The top of the 

core is the platform a nd when a flake or blade ( cone part) is remov ed a 

~ 
portion of the P,latform (cone truncation) is also removed. The size of 

the cone truncatio1:;:-- i s -.Ehe area contacted b y/ the percussor or compre ssor. 
/ 

The character of the cone tru ncation (~ form) is the mo s t diagnos tic 

// 
p a rt of a blade or flak e. The cone/ trunc ation m a y b e flat or a t an ang le 

/// 

d e pending on the typ e of core ,,0r the applied technique . The truncation s, 
✓ 

or platform p a rts, are often modified b y a \,2!:_riety of m e thods corres-

··,.,, 
pon ding to techniques, stages of work, and the u l'tz,_mate intention of the 

/ ' 
' ' 

tool m a ker. Some truncations are simply the natural. cortex of the stone, I - , 
'· 

others a plane 1f ract ure surface, or the result from rern'6val of two or 

m o re flakes~ o isolate the platform or truncation . Single ~ u ibar scars 

are used to s e at the flaking tool, and other truncations are strengthene d 

by abrading and some time s by polishing. 

The yield of the p e rcussion tool and the portion of the p latform 

. II 
part contacted by the fabricator win m ake a large cone truncation and 

, I 
often eliminate ~ lassie con~/ ~car, leav ing a diffused bulbar part 

--"¼. I 
on the flak e and flak e sc~: .-/2he use of a hard semi-pointed or sharp ly 

./ 
con vex hamme r will- rea've a well d e fine d cone scar. Some technique s 
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cause the cone truncation to crush or collapse which leaves no visible 

bulb of force. The limit of elasticity must be exceeded to induce frac-

ture in isotropic minerals. Sometime s when the worker is detaching 

,/ 

a thick blade from the core, the blade ~ .ill break when the rebound or 
/ 

. ,/ 
recoil exceeds the elastic limit oJ the material. Rebound can be sup

,/ 
/' 

pressed by reduced velocity,,- ·,....longer interval of contact or by dampening. 
,/ 

R e bound fracture surfaces are an exception to the cone principle and 

cannot be compared to the cone of force. 

Whe n lithic m a terial is subjected to stress, the force waves 

radiate in e ver, - expanding waves and circles from the· point of contact, 
// 

comp ress1-n-{ the m a terial and causing a cone ty / be formed. When the 

~ ~/ 
applied force exceeds the elastic limit oJ ,,the material, fracture results. 

/'/ 
' / 

Fracture starts at tht apex or verJ;,ex of the cone and terminates at that 
' ',, /'/ 

basal m a rgin. Therefo;~~ !:}(e direction of applied force is different 
,.,,,/' ........... ..... 

_,,-•' 

from the fracture ang}e' of the cone. One must bear in mind that a flake / 
\ p/ 

scar which is derived from the fracture angle of the cone results from 

force which is applied at other than a right angle or pe rpendicular to the 

central axis of the cone and is tangential to t he direction of fracture . 

) 
A c omm on inverted funnel can be us e'd to illustrate the cone prin-

The stem f the funnel representi he direction in which force is 
/ 

ciple. 

applied. The sides of t-he funnel rep ,~ sent the fracture angle of the cone, 
""--

'"" and the apex of the cone (platform is the part of the funnel where the n e ck 
', 

'"-
or stem joins the flared part o the funne l. The funnel can be ov erlaid on 

the flake or cone scar and t he stem of the funnel will indicate the direction 
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a t which force was applied . The flare of the funnel sides may not be quite 

the S~lpe as the angle of the cone, but the stem can indicate the approxi-

~' 
mate dir~ ction of force. One can make an isosceles triangle from card-

board or a pi ce of plastic and affix the apex of the triangle to a small 

dowel to be used s an indicator to determine the di:r:,ection of force. The 

gauge will resembl~ n inverted "Y". The angles of the isosceles triangle rs 

sides should correspon to those of the cone of force. This small tool is a 

useful device for showing the direction of applied force to remove a flake 

or blade from an artifact or cor~ T,he gauge helps in discriminating be-

,, 
tween nature facts and artifac~s. Th~ gauge helps to determine the angle 

' " ~ / ~ 
ffi which force was applied/ and when the angle or angles represented by 

/' "· /' 

/ ' flake or blade scars a ,re known, one may then r ' construct the action that 
,/ 

was involved in ~ ~ arming of tb,e core or impleme t .. There are excep-

/ 
tions to the r_)!!le of using the fracture angle of the cone to determine the 

/ - . 

direction/ 6 £ force; e.g. ( 1) splitting or shearing of the cone by opposing 

' ~ bi-polar forces ~ 'due to inertia, and (2) cone collapse due 

compressive force , 

~~ 
Should a row of flake scars removed in sequence be present along k 

. ~1 

a margin indicating consistent directions of force appl".ed with the same , . t 
intensity, the probability is that 'it was a pror.lu-cl of man's endeavor, rather 

., l ~-d✓ - ~ ~ 
p~; 

I , 
,tt7\lvrl / ~c..( ,4+a-r ,..e-. 3/ 

th.at a result of natural action., ~ r 1">w ...Qf flake scars -~ all bear the 
I ~:-~/ 1 . 

same amount of erosion. (IV"E'°;osio~i-fferential will indicate that the flakes 

were removed at different times. ' D i fferences rn-e~n will be more 

characteristic of nature th~n of m a n's remodification of an artifact. f The ,,... 

✓-

~""'-," ·., .. --
a ng les of force causing sequential .flak'e-Elet chm.ent from alternate directions 
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along a margin would be unlikely in a natural action . Violent distur-- - /, 

bances from 1:1atur._al causes in vit7 &o<s materials can produce single 
~.. ✓-
~ ... ~"""·~-. ...,,.. 

objects resembling artifact s,;,, but the\r"-will not occur in numbe rs that 
,/' ... ~, 

show preconception of design and intent. I 

Th~ type ?f applied force determines the formation or spacing of 

the compression rings around the circumferen(:e of the cone. The com-

pression rings undulate in different degrees of intensity! comparable to 

water or sound waves. For example, blows of high veloc ity d e livered 

with a hard hammers one cause the wave interv al to be closely spaced, 

while a slow blow with a soft percussor .will cause the wave interval to 

be widely spaced. Soft hammer wave intervals approach those produced 

by pressure. The waves seem to be quite regular pulsations that start 
-~ 

at the apex of the cone and continue to the termination of the cone frac-

ture. 
~ ~ 

Prehistoric stone tools of flint-like or isotropic materials are 

generally m a de by applying sufficient fore €), to lithic material to exceed 

,/ 
its elasti limit, thereby inducing frac;::tu re and detaching a portion of the 

I 
stone. tached piece is a £19-'k e but is also a cone part . Some flakes 

are half cone s, ot 1'€._rs are qua: ter cones or parts of cones. Full cones re-' / ~ -.. ....___ . / i ~ pz-w µr4.f-f'i:..U f <.:,.;·;."""~-

s ult ~rom ~orce direct_ed ~ <f! o/:1" th~ m ~ rgin at 90
1

~ on a rig~t angle margin 
,,.IJ:A:-t,l't. t.,. ~ / ~Ir,. ,f<"":,/U<At.'1' t ,,.~ ~ r/.. ~" a.,.~; (M .. ~. •'f'-,,,'i" t:l'u..,~ A 'W';t·r1:1,;,, 
and quarter cones are,A orme d b y the force being directed vertical to the 

/ 
/ corner of a rectangular block (fig. ) . . The d e tached m a terial can assume 

a variety of forms: . all will have a complete or p-o.rtion of the cone of force . ..______ 

These parts remove d from n e ar the margins are called flak es. Son1e flakes 
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is placed on the tabular m a terial to b e pe rforated a n d the p iece of hard 

wood is secured by the hand at one end and the opposite e nd is pulled 

back. When it is released it strikes the sma ll pebble and the impa ct 

p e rfo r ates the m _aterial by removing a cone. Shattering is comm on un-

til the correct veloc ity is achieved. 

Anothe r full cone experime nt involves selecting a pie c e of lithic 

m a terial with a natural flat surface, or by making a flat surface to re-

ceive the impact, a n d t hen imbe d the stone in wet sand. The plane sur

/ 

face is placed u pwa rd and then struck verti cally with a hard pe rcussor. 

The size and veloc ity of the percussor1L st correspond with the size 

and ine rtia of the objective piece . This m e thod will perforate the piece 

by removing a full cone, but until on e b e come s proficient at the technique, 

h e will have more failures than successes . 

Since cones and cone pa rts are the result of force applied to iso-

tropic materials, they m a y be the r e sult of either natural or huma n force 

applied by pressure or, more commonly, by percussion. N atural forces 

result from a wide variety of causes and m a y, under the right conditions, 

form cone s and cone s c ars on stone which will be similar to thos e made 

b y m a n. How e v ~ r, n a tural scars on lithic m a terial are gene ~ally random 

and do not reflect the preconception, planned order, r ythms and muscu-

lar motor habits ne cessary for man to produce his tool s. Close exami-

nation and analysis of the scar character and the fracture angle of the 

cone of force will indicate the direction of applied force and may reveal 

. f M- e.;n tN"'"' ~ 
that they are a natural random imitation rathe r thant calculated human 
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endeavors. Flakes intentionally detached by ma have sharp edges and 
I 

gene rally leave sharp edges on the objective 
vr --f ).~~ 

ece prior to performing 

chores.~ ool s m a y exhi it dulled edges but generally 

·nctive wear pattern.) Natura fractures produce flakes and 

cores with abr ded edges due to indis riminate pressure and percussion. 
✓ _ __, 

functional 

have a di 

Natural cone s of force are ommon in lithic deposits where move-

m e nt occurs. Natura:\ moveme nt of rocks, whether by changes of ele-

vation or water action or any force or forces which cause contact by 

pressure cones of force on the fractured stone. 

However, in this bulb of force will be more noticeable 

in vitreous stone with iso ropic properties than in granular rocks. One 

pebble striking another e of force on both pebbles if the 

force exceeds the ela tic limit of the m a terial. The cone will penetrate 

the material equival , nt t ,o the amount of force, the inertia and the velocity. 

Reduced force may not form a cone on the stone while great force m ay 

cleave the object · t the fracture angle of the cone If the m a terial is 

resting on an un ielding support and the force is dir cted opposite the 

support, it is p ssible for the cone of force to be shea ~ -Vitreous stone 

which is rolle and tumbled for some distance will soon- ~ ~ overed with 

which penetrate at different depths because of the var-

This is a good gauge for selecting suitable 

material for making tools. Vitreous rocks having this cratered surface 

are generally superior material for stone tool manufacture. Non-vitreous 
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