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AN EXPERIMENTAL HAFTING OF A PEBBL E HAMMER WIT H HOUR_GLASS 
PERFORATION 

by Richard Hattatt 

The following experiment In hafting a pebble hammer 1n the 
writer ' s collection arose f r om wonde r ing how hou r - gl ass 
perforated tool s could be hafted firmly without the head 
wobbling . Cylindrical perforations, clearly present no pr oblem , as 
they are still In use , and the firmness of solid stone tools 1n 
perforated shafts Is obvious In th at the harde r they ar e swung 
the tighter the fit - unless, of cou r s e , used vigo r ou s ly en ough 
to fracture the handle, as numerous experime nts have s hown . 

There arose the question as to wha t suitabl e mate r !als we r e 
available for hafting In the Hesollthic and later pe r iods . Bone , 
antler or wood f or the handle? Wood was chosen a s the most 
likely , in view of its nature and availability , as well a s i ts 
known use at least In rleollthic contexts . Clearly the end of the 
s tick had to fit the constriction in the per fo r ation, but a 
thicker one must have been us ed with the end whittled to its 
Size , to leave a s hould e r which would be necessary to prevent 
the head from slipping down the sha f t . 

The matn question ariSing was by what method the he ad was 
not only pr evented f rom f lying of f t he handle , but he l d fi r mly 
within a blconical pe rfor ation . Three suggestions pr esented 
themselves . First , to bed the hea d against t he shoulder of the 
s haft and to ram down pieces of something hard at the top be tw een 
the stone and the wood . This was d i sca rded as being mechanical l y 
uns ound . Second , to use resin or pitch as was done in hafting 
small tools . This would necessitate a simple grooving around the 
top of the shaft and running pitch all round In the open end 
(Fig . l. 3) . The gap would be filled to a perfect fit, and when the 
materi al hardened nothing would be likely to get the head off • 
Thi s idea was also discarded, as it wa s not known if pitch was 
used on heavier tools, or ever found adhering to pebble hammer s 
or mace heads , and in any case a little shr i nkage of the wood , if 
i t s moistu r e content was reduced , would undoubtedly leave the 
head floppy. The r e remained the us e of wedges drive n into t he end 
of the sh aft a s Is s till done , al beit now with met al , and this 
seemed the on l y 10g1cal metho d - but sti l l ques t ions : 1n 
splitting the shaft , its sp r ead end would press onl y agai nst 
opposite sides of the upper conical part of the perfo ra tion . 
Would this pressure be sufficient to stop the head from wobbling 
sideways ? And what materials we r e then available? Bone, stone , 
wood, antler? The first thought was that wood was likely, but 
ha r d heartWOOd would be necessary , and probably not so easi l y 
acquired or wor~ed in those days. In any case , the end of t he 
shaft would have to be first split with a stone tool , probably 
flint . Ancient man was quick and adept at working fli nt , 
including microliths , and what would be mo r e na t u r al than usi ng 
flint wedges? Such were the r efore used in the experiment . 

Retu r ning to the woode n ha ndl e , t he r e was no saw n, wel l _ 
seasoned timber heartwood such a s is now r ea dily ava ilabl e . 
Indeed f or th is purpose it woul d be nea r useless as t he sprea d 
necessary In a wi dely conical per f orat i on would pr obab l y fra cture 
it. The requi r ement is for more f lexi bl e wood , a nd it s ee med most 
likely that a piece of tree br anc h would have bee n used . Eve n so , 
with th i s gree n wood a single wedge wou l d not be nd t he to p 
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outwa rd s enough to tighten ag a inst the wid e conical perforation, 
and therefo r e two wedges we r e used , spaced apart (Fig . 1.4), 
which comf ortably bent the thinner edges of the wood over and 
left the head ver y fir~ . Although it is known that other ~oodS, 
i·ncluding ash , were widely us ed for shafts , in this experi ment 
an oak t r ee handy in the garden was plundered of a branch of 
diameter allowing of sufficient thickness after de-barking ' and 
whit tl ing the end , to leave the necessary shoulder. But how to 
find the flint wedges? 
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Fig . 1. Diagrams relating to the hafting of a pebble hammer. 
1. The pebble hammer head . 2 . The whittled shaft . 
3. Sectional diagram of possible hafting with pitch . 
4 . The final hafting with flint wedges.Scale approx. 3 : 4 . 

The write r knows nothing of knapping , but collected a flint 
nodule from a Test valley chalk pit , and with an ordinary hammer 
bashed pieces frOm it , chOOSing which chips seemed most su itable 
from t he mess. A length of the br anch was taken, about 25 cm 
long , debarked , and the end whittled to fit the constriction in 
the pebble hammer ' s perforation (Fig . 1 . 2 ) . The wedges were driven 
in as illust r ated (Fig . 1.11) , producing a very firm hold on the 
pebbl e hamme r head , and t her e the matter re s ted. Bu t after about 
th ree weeks it was noticed that all was very loose and sloppy . 

The f re sh green wood had dried out indoors and suffered 
inevitable r adial shrinkage , leaving a hopeless gap of as much as 
1 - 2 mm at the narrowe s t part of the perforation . A second 
hafting was t herefor e made , with a piece of the same green 
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branch , which had la1n out of door~ for some week~. A similar 
length wa~ laken and de-barked, still very g r een , and In this 
state was placed indoors to dry and shrink before whittling the 
end . It was we ighed at two- day intervals and stopped 100s1ng 
weight In a fortnight . Being deemed to have shrunk all it was 
goI ng to, the end was whittled to fit and the head re-hafted 
with two flint wedges. A mechanical test was then carried out . 

The neces " ary strength o f blow. to drive a two_Inch nail into 
a seasoned piece of Scotch Pine across the gratn with six or 
seve n st r okes was adopted as s tandard , and the f ee l of its use In 
doing that established and periodically reohecked during the 
t est . The pebble hammer was then subjected to hitting a large 
block of elm rep ea tedly with ~ imilar blow~ , alternating each end 
o f the head every ten blows . A total of 5000 3uch bloW3 wa3 
strUCk , and the head remained perfectly firm throughout . Wha t did 
happen was that in the early stages the wedge3 jumped out . They 
were tapped back more firmly , but one of them jumped out again 
two or three t1 mes . It wss then reali 3ed that this wedg e was too 
Wide, preventing its bedding pr operly, and it was trimmed 
narrower . After that, both wedges stood firm for the remaining 
2950 blows . There 1s no dOubt that properly made flint wedge s of 
the correct width would give no trOUble by jumping out . After the 
5000 blows there was no loosening of the head , and as there 
appeared no prospect of beating the hammer to dest r uction the 
test was terminated. 

It appear s th. t a 3tone head with hour- glass perforation 
tak'es a haft fixed by wedges quite satisfactorily , 
notwithstanding that the 3plit end of the shaft takes only a 
round-ended rectangUlar form within the circular conical hole . 
Clearly the shoulder of the shaft fittin g well into the 
underside Of the hour_glass has considerable bearing on the 
stabili ty of the head. There is of course no reason to think that 
wedges of a lternat1ve mate rial s available to prehistoric man 
would not be equally effective . Flint certainly worked and the 
tool proved to be a very useful hammer by any standards. The head 
has si nce remained quite firm over the last few years . 

The Donald Baden-Powell Quaterna r y Research Centr e at Oxford 
examined the wed ges after the experiment , and r eported finding 
some good wood poli3h . While this experiment in no way proves 
that flint was u3ed for the purp03e , it does show that it wa s 
possible, and may give workers something to look out for in 
a 3sociation with pebble hammer o r mace head finds. POSSible 
wedges might be checked for appropriate use wear . 
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Masters or Flint by A.J. 
Dalton Ltd . , LavenhaJII , 
pape r back . 

Forest , 
Suffolk , 

x • 13q pp ., 66 illus •. Tere nce 
1983.Price fIve pounds - 95 

Clearly the work of a flint enthusiast, this attract ively 
pr oduced book is a popular account of the occu rrence and use o f 
flint in Ea3t Anglia. The author' s archaeology 15 a bit s haky 
mlcrolith s ar e defi ned as ' • . • tiny flakes used perhaps for 
scraping arrow shafts smooth ' (p . 99), and a tcuch r omantic 
Grime ' s GraVe3 is described as ' .•. 9 matriarchal womb of human 
craftsmanship ' (p.1l, but prehistoric flint use is only of minor 
concern in what is essentially a study of , and panegyric for, the 
gunflint industry of the Brandon area. In the absence of a modern 
definitive history of gunflint manufacture in England , this book 
3erves as an informati ve , ente rtaining , and highly re adable 
introdUction, 1n whiCh all members of the Society will find 
something of interest. For ela mple , the ca utionary ta le provided 
by the photographs of modern replica s of ' Stone Age weapon3 ' 
(pp. 109-11 1). Just how many of these axeheads , arrowhead s , etc . , 
were produced by the Bran don knapper s , and wh ere have all these 
objects gone? 

Alan Sav1l1e 
January 1986 


