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Fire Shafts and Musket Arrows 
from the fifteenth to twentieth centuries 

by Arthur G. Credland 

Introduction 
Attempts to attach combustibles to an arrow 

shaft may be almost as old as the bow itself. 
One can well imagine early man wrapp ing 
grease-soaked plant fibres or strips of cloth 
around an arrow either in order to attack his 
enemies by burning their thatched huts or 
perhaps as an aid to hunting by setting vege
tat ion on fire so as to dr ive wi ld animals into 
his clutches . The abi lity to set fire to a distant 
object is clearl y a va luable one and after the 
invention of Greek fire and gunpowder in the 
Midd le Ages the possibility of producing a more 
effective and reliable fire arrow greatly 
increased. 

The numerous mil itary manua ls circulated 
in the sixteenth and seventeenth centuri es take 
for granted the value of combustibles attached 
to a vari ety of missiles and offensive weapons 
including the fire pike or lance as well as arrows 
launched from bows, crossbows and muskets. 
Plain arrows were also shot from muskets 
sing ly, and in bundles from artillery pieces. 
Both musket arrows and fire shafts seem to 
have been particularl y recommended for service 
at sea. 

Fire Arrows and Musket Arrows 
The latter part of the sixteenth century was 

a period of intense debate as to the usefulness 
of the bow on the battlefie ld . Except for the 
county militias it had been all but put aside in 
favour of the arquebus and musket but the 
most ardent advocates of the bow wou ld have 
wished to d isca rd powder and shot in favour of 
En gland's once all-conquering arm . Others took 
a more balanced view and considered that it 
was a weapon which could be usefully 
employed alongside its rivals . Sir Thomas 
Wilford, Colonel of the Kent regiment and High 
Marshall of Normandy during the French 
campaign of 1589 gave as one of the bow's 
uses "to shoot arrows w ith w ildfire, to burn a 
gate or drawbridge, to fire thatch or shingled 
houses". l 

An anonymous pamphlet was pub l ished in 
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1628 with the express intention of promot ing 
the use of fire arrows on the fie ld of battle. 
Entitl ed A New Invention of Shooting Fire
Shafts in Long-Bowes it advised the use of 
bowmen mingled w ith bodies of musketeers 
so as to both protect them and maintain the 
offensive whilst each rank moved in turn to the 
rear to re load their guns 2 A constant barrage 
cou ld be kept up, especia l ly im portan t when 
being pressed by the enemy cava lry , by 
shooting over the musketeers' heads and at the 
same time they were protected by the 
musketeers. Similarly the archers might be 
placed amongst the pikemen to help break up a 
cava lry attack and disable the opposing 
musketeers: 

"Bow-men placed behi nd a parapet, a stand 
of pikes, or mannuple of musquettiers, may 
showre down such incessant drops of fire, 
like Sodom's raine, upon an enemie, as well 
not on ly among the pikes, and rout the 
horse, but altogether disable the 
musquettier ."3 

The composition of the fireshaft is given as 
follows : 

"How to make and Shoote Fire-shafts out of 
the Longe-bowe. 
Let the Fire-shafts have one end feathered 
and shaped after the manner of an ordinary 
arrow, and the other end fitted w ith a pipe 
of latten ,4 ten inches long or more at 
discretion, a bearded 5 head of iron fast 
glued into it, w ith a socket of wood, and a 
touch-hole made close by it, with some little 
reserve to stop the arrow from piercing so 
deepe into a mans cloathes, the flanques of a 
horse, or other marke of easie passage, as to 
choake the fire. The shaft may be made fast 
wi thin the pipe (if men so please) w ith hard 
waxe; which melting as the pipe groweth 
hote w ill make it very difficult to draw the 
arrow from where it lights. 
Arrowes to make a blaze by night, as also 
those that are to shoote into the sailes of a 
ship or an enemies tent, must have the 
touch-hole w ithin an inch of the shaft, and 



the holder c fall under gravity and drop into the 
arrow groove. The lever b is united by pegs w ith 
the wooden arm a as well as with the arrow 
holder c and pivots around them at the same 
t ime pulling the holder backwards and for
wards on the wooden arm. The string is pushed 
out of its resting place d by the action of the 
lever. 

Notes 
1.Le Tcheou-li trans by E. Biot in 1851. 
2. This sounds like the opposite of what one wou ld 

expect but presumably the light weapons were 
hand-held crossbows suitable for sk irmishing and 
self-defence whereas the heaviest weapons would 
be employed as a sort of field artillery, mounted 
on carts or other wheeled platforms. 

3.ie. the forward curve exhibited by the composite 
bow when the string is taken off and tensiof1 
rem oved . One imagines that the light crossbows 
wou ld include both weapons with the more slender 
types of composite bow and simple bows of 
bamboo or other timber. 

4. The th read probably trailing behind from the rear 
of the shaft and serving the same funct ion as 
feathers. 

5.ie. a chested arrow. 
6.ie. with a cy lindrical ste le. 
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7. This is in fact the tr igger. 
8. The other 'tooth' c' is part of the ear-shaped piece 

c . The two teeth are the equivalent of the 'fingers' 
of the revolving nut in a European crossbow. 

9. Here the author is in a complete muddle. The 
upper lever is in one piece with the left-hand tooth 
and is the setting lever or 'regulator'. The lever 
extending downwards is the trigger. The wr iter 
probably means the casing wh ich encloses the 
components of the lock when he refers to the 
'barrel'. Only the bronze lock of the crossbow is 
illustrated in the figures above, the grip , the stock 
and the bow are not shown. 

10. The small hole f at the lower end of th~ trigger is 
probably for attaching a trip w ire so that the 
weapon can be used as a trap. Crossbows were used 
for example, to guard the entrances of royal 
tombs against would-be robbers; 9 is merely the 
leading edge of the trigger shaped for comfortable 
handling. 

11.Aiming would have been easy and the 'regulator' 
sometimes bears horizontal calibrations which 
enable it to be used like a gunsight to gauge var ious 
degrees of elevation. 

12 . This lock is no doubt the same as the others 
illustrated above only the artist has shown it in 
strict profile so that only one 'tooth' is visible. 

13. The trigger lever is missing. 
14. The pegs are the cotter pins holding the parts 

withi n the bronze casti ng. Fig.6 if it is accurate 
may show a type with a much reduced 'regulator'. 



the reserve a I ittle above the touch-hole, to 
stay the arrow whi lst the marke takes fire. 
The pipe must be filled w ith this mixture 
bruised very small and hard ram'd in; Gun
powder and salt-peeter a like proportion, 
and brimstone half so much, with some 
smal l quantity of camphir (if men please) 
to make it operate more strongly where the 
marke is wet. If the mixture burne too 
quicke, add brimstone; if too slowe, add 
powder. 
To stop the touch-hole, that the mixture 
runne not forthe, and to take fire when you 
meane to shoot seeth (i.e. boil) cotten
candlewicke in vinegar and gunpowder 
bruised very small ; and when it is thoroughly 
soaked and well dryed, take a smal l quantity 
(rolled a little in the former mixture) and 
stop the touch-hole therewith. 
The Fire-shaft being made, and filled in this 
manner, take the Bowe with a match well 
lighted into your left hand, after the manner 
of Musquettiers, then hold the Arrow ready 
nocked in the Bowe, after the manner of 
Archers. Lastl y give fire, returne your 
match, and del iver the arrow. "6 

Also recommended by the same author is 
the combination of bow and pike 7 originally 
advocated by William NeadeB The latter 
demonstrated his invention to King Charles I 
in St James Park in 1624 and ten years later 
was granted royal letters patent. This gave 
Neade and his son, sole rights for the next 
fourteen years, both for the manufacture of the 
combined bow and pike and the teaching of its 
development, though the inventor was soon 
complaining that despite the expenditure of 
funds amounting to £600 that "by the evil 
example of the City of London the service is 
now wholly neglected" . The reference is of 
course to the city trained bands but despite this 
pessimism there is some evidence of the exist
ence of companies of soldiers armed w ith bow 
and pike some years later. An incident at the 
beginning of the Civil War in 1642 outside the 
city of Hertford is recorded as follows: 

"". at the entry of the town stood the whole 
Traine band in a full body placed in a 
warlike equipage. The Court of Guards 
where he was demanded the word, which 
was Prevention: having given it them, he 
was by them conducted to the second 
watch, being a company of Pikes with Bowes 
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and A rrowes; they conducted him to the 
Captain, who demanded by what authority 
he had brought his forces to the town."9 

The frequency with which a particular weapon 
or tactical manoeuvre appears in the numerous 
manuals and pamphlets of the period cannot be 
taken as a real indicat ion of their military va lue 
or the degree to which they found acceptance 
in active service. The text of these works is 
often a strange mixture of ideas borrowed from 
the Greek and Latin authors, practical 
suggestions derived from the writer's own 
experience and more or less outlandish specu
lations. Some of the advice is quite distinctly 
eccentric; our anonymous author suggests that 
the archer should endeavour to improve his aim 
by shooting at the tied bull usually baited w ith 
dogs! 10 

Thomas Smith's The Complete Soldier, also 
published in 1628, recommends both fire 
arrows and fire pikes: the reference to rack or 
gaffel, in the paragraph here quoted, clearly 
i nd icates the use of a crossbow, as ill ustrated on 
the same page. (Plate 1a) 

"To burn the sailes of ships a prettie dis
tance off , or to fire thatched houses, corne
stacks, or any combustib le matter apt to 
burn, when as you cannot come to the same, 
it is good to make certain strong bowes, to 
bend either with a rack or gaffel, or other
wise, and to shoot out of the same strong 
arrowes armed with wild fire, and headed as 
the draught I showeth (Plate 1 b): the 
composition is to be made as is taught to 
arme Pikes with fire-work, which arrowes 
may do great good for divers services. " 11 
There are scarce references in the late 

sixteenth and early seventeenth century to 
slurbowes, for shooting fire arrows and "brasse 
balles of artificial I fire".12 The origin of the 
name is mysterious and there is no clear indi
cation of the precise nature of the weapon . 
It was apparently spanned with a bender which 
implies a bow fixed to a stock, in fact a kind 
of crossbow and though often cons idered to be 
a crossbow fitted with a barrel like of a gun the 
evidence does not support this.13 It would be 
extremely dangerous to insert a grenade with 
lighted fuse into an enclosed tube since, with 
the very unreliable fuses of those days, it wou ld 
be liable to explode prematurely before the 
bowstring was released . Equaliy the fuse might 
be snuffed out by being placed in a confined 



36 F;rM¥lrku. 
the [aid lbrres may bee feene, you may leame in the re· 
uentceath Chapter of the Art of Nauigation, written 
by M.rl;" Cllrfil, who !heweth the lame in [uch a plaine 
and ealie manner, that any vnlearned man hauing .1 

lharpe wit may vnderfund the fame. 
To burne the failcs of !hips a prettie di{lance off, or 

to fire thatchcd houfes, corne-lbcks, or any combulli· 
ble matter ~Pt to burn, when as you cannot come to the 
f:lIl1C, it is good to make certaine lhong bowes, to bend 
either with a rack or gaffc:l, or othen"ifc, and to /hoot 
our of the fame thong arrOlVes armed with wild· fire, & 
headed as the draught I,/hcweth : the c(lmpolition is to 
be made as is taught toarmePikcs with fire-work,which 
arrowcs molY do great good for diuers [eruices. 

1 a, b. Thomas Smith, The Complete Soldier, 1628. 
(Re~oduced by kind permission of the British Library) 

space with a restricted circulation of air. The 
illustration in Smith though schematic shows 
merely a conventional steel crossbow and we 
may perhaps conclude that the slurbow of 
earlier writers was simply an ordinary military 
crossbow modified to some degree for shooting 
fireworks. 

A crossbow illustrated by Dubay may well 
be such a slurbow. 14 The conventional string 
is replaced with three interlinked metal rods 
looped on to the nocks of the steel bow. From 
the forward end of the stock extends a narrow 
metal trough ideal for supporting the inevitably 
point-heavy fire arrow whilst the metal 'string' 
would be immune to burning in case of 
accident. It is spanned with a lever; two hooks 
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Fir;-ft'Ir~tJ. 37 
To borne bridges, woodden g3t~, &c. or to doe di· 

uers other militarie feruices, if you can come to an· 
noint the fame with fame [och liquid compofirion :tsl 
h3ue {hewed for tbe coating of firc-work~s, mdt ing in 
the fame a good qlUniitie ofbruircd brimllone,and llic
king in the fame arrowes of wild-fire made in propor· 
tion as the draught K,!hewerh, the which may be made 
of the felfclike receit5, as is taught to arme J'ikcs wit h 
nre-\Vorkes,\vhich wiII vndonbtC'dly f~t the fame:l fire, 
for the receitis (0 forcible that it will burnc: in the wa
ter. 

To charge trunkrs to /hoot little bals of wild- fire:, 
either to olfnd or defend, you mull charge the fame 
with tWo inches of good powdcr,and then with a hal of 
wild· fire a lirtle lower than the concaue of thetrunke:, 
bored throagh cro{fewi(e, and primed full offine pow. 

at the end of a rigid forked extension to the 
long handle rest on the fulcrum (placed well 
behind the release nut) and the paired hooks of 
a hinged portion pivoted at the top of the fork 
engage the string. Smith goes on to describe 
firearrows shot from muskets and longbows 
both for sea service and for creating general 
confusion on the battlefield: 

"I t is good eyther for service on sea to 
burne the sailes of shipps, or on the land 
for disordering men in battellray being 
neere, or for divers other military services, 
to have certaine short muskets of an inch 
or very near an inch bore, out of which 
you may shoot eyther chained bullets, 
or half a score of pistoll bullets, or halfe a 



Sf FiN-1+'grJul. 
It is goad "yther for feruice on (ea to burne the failes 

of {h1flP'i,or on tile bad for di[ordering men in baudl
rJY being nene,or for diucrs otht[ militarie !eruiccs,to 
italic cereainc {horr mush tS of an inch or very ncere an 
inch borl',')ut of which you may {hOOt ey;hercluincd 
bulkts ,or half,' a [core piftoll bulletS, or haHe a dozen 
harqutbllz bulkis at om: {hot; oryou mJY Ol(lOtOUt uf 
the jame fi ,e-arrow,s made with fhong Olatrs fechrred 
with hot ne ,or with common feJthers,gkwcd & bound 
on with threed : whm you are to {hooc a fire-at row out 
of any ofcherc peec(;s, you roufi not giunhe prece her 
full loading of powder,but rather ~ parrs thereof, and 
then put in a clo[.: w;ld after the: powder, and put in the 
:mow clofc to the [aid wadde, firing the lame at the: o~ 
the4' cnd without the mouth of the pccce, as you kc the 

c!Iaught 

dozen harquebus bull ets at one shot; 
or you may shoot out of the same fire
arrows made with strong shafts fethered 
w ith horne,15 or w ith common feathers,16 
glewed and bound on w ith thread: when 
you shoot a fire-arrow out of any of these 
pieces, you must not give the peece her full 
loadi ng of powder, but rather 2/3 parts 
thereof, and then put in a close wad after 
the powder, and put in the arrow close to 
the said wadde, firing the same at the other 
end without the mouth of the peece, 
as you see the draught: (Plate 2a) which 
bei ng well fi red, you may discharge the 
same at your pleasure. The string made fast 
to the end of the fire-worke, is t o keep the 
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Firt· ft'IrKtI. 55 
draught: which bdng wdl fired, you may di(ch~rge 
the lame:lt yuur plcJlure. The firing made fact co the 
cnd of the fire· work!! ) is to kcepe the arrow fireight 
in his p:dClge. being Ihot eyther with or againct the 
winJe. 

For the like feruice a(orenamcd ) it is good to hauc 
ccnainc fhong bowes to Oloor fieric I1Jafts. [oDlething 
Hron8erand longer than ordinal'ic !hafts: for making 
the firc-workcfat'l: to them ,the which being fired and 
difcharged OUt of the bow by a skilful! Archer. hauing 
a (hong arme) will doe excellent good [cruicc for diuer& 
occali llns, as by the dr:lUght hereunder you may 
fee. 

I 
2a , b. Thomas Smith, The Complete Soldier, 1628. 

(Reproduced by kind permission of the British Library) 

arrow straight in his passage, being shot 
eyther with or against the wind. 
For the like service aforenamed, it is good 
to have certaine strong bowes to shoot 
fierie shafts, something stronger and longer 
than ord i nary shafts: for mak i ng the fi re
worke fast to them, the which being fired 
and discharged out of the bow by a skilfull 
A rcher, hav ing a strong arme, wi ll doe 
excellent good service for divers occasions, 
as by the draught hereunder you may 
see."17 (Plate 2b) 

The i ngred ient of the fi re-work is the same as 
that appl ied to the firepike which was employed 
to defend or attack a ship or a breach in a forti
fication: 18 



"Powder bruised 8 parts; 
Peter 19 in Roch ,2 0 one part; 
Peter in meele, one part; 
Sulphur in meele, two parts; 
Rozin roch, three parts; 
Turpentine, one part; 
Linseed oyle, one part; 
Verdegrease,21 % part; 
Bole armoniacke2 2 1/3; 
Bay,2 3 1/3 part; 
Colophonia,24 1/6 part; 
: and if you think good, you may put 
thereto of Arsnick 1/8 part: then coate the 
same over w ith this liquid mixture molten 
in a pan or coating pot (to wit) Pitch, 
foure parts; linseed oyle, one part; 
Turpentine, 'I2part; Sulphur, one part; 
Tarre, 1/3 part; Tallow, one part. And 
assoone as this is cold, bore two holes in 
each of the same an inch deepe, with a 
sharpe iron or bodkin, filling the same w ith 
fine bruised powder, putting in everie hole 
a little sticke of two or three inches length, 
which are to be taken out when you would 
fire the same. This composition will burn 
furiously. If you please YOLi may make 
fast to the same receit on your pike certain 
I ight pipes of yron or brasse of six or 
seven inches length, being pistol or caliver 
bore, as the draught B showeth placing the 
touch-hole thereof close to the canvas, 
boring the said canvas thorow, and priming 
the same with fine powder, and upon the 
same paste a I ittle paper and then coate the 
same as above is said."25 Canvas material 

encloses the mixture and is tied in a bundle 
with marlin cord. 26 

A portion of a fire-arrow, the foreshaft 
bearing its bundle of 'fire-work', is preserved in 
the collection of antiquities at Alnwick Castle 
in Northumberland. It was one of a number 

recovered from an old timbered house near the 
High Bridge, Lincoln, and though no associated 
items by which it can be dated are recorded 27 
a close similarity to the illustrations given by 
Smith does suggest that this rare surviving piece 
is of seventeenth century origin and most 
probably a relic of the Civl War. (Plate 3) The 
iron foreshaft is 10% in. long overall prepared 
from a bar with maximum width of 7/16 in. 
and approximately 5/32 in . thick. The narrow 
head measures 2.1/8 in. from the point to an 
imaginary line passing through the tips of the 
twin barbs and has a maximum width of one 
inch. At the distal end the metal is flattened 
and developed into a socket some 1% in. long 
for the insertion of the wooden shaft of the 
arrow, now missing. Immediately behind the 
barbed head is a mass of combustible material 
wrapped in thin canvas, measuring 5% in. long 
and with a maximum diameter of 2% in ., bound 
by two ply cord matching the two stranded 
marlin referred to by Smith. There are twenty 
two turns of cord caught up in three longti
tudinal 'braids' spaced at roughly equal 
intervals. At the forward end of the bundle a 
wooden peg is inserted through the canvas and 
this was presumably removed to allow access 
of air to aid combustion or was replaced by a 
fuse when the arrow was ready to be used. 
(vide supra, Smith) The outside of the canvas 
and the cord has been thinly smeared with a 
dark slightly resinous substance. During recent 
conservation of the arrow the combustible 
filling has been revealed as dark grey in colour; 
though now compacted it readily crumbles into 
a fine powder. The bulky nature of the fire 
arrow illustrated by Smith is clearly borne out 
by this item and is in distinct contrast to the 
light and elegant fi re-shafts of I ndo-Persian 
origin. (Plate 4) Made from cane and averaging 
28 in. several examples in the Simon Archery 

3. Head of fire arrow at Alnwick Castle, Northumberland. 
(Reproduced by kind permission of His Grace the Duke 

of Northumberland) 
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collect ion at Manchester can probably be dated 
to the eighteenth or early nineteenth century . 
Two of them have 'corkscrew' t ips around 
which strands of tow or rag could be wou nd 
and the others have a hollow iron head, 
spherical (1.1 /8 diam) or pear shaped (max 
diam. 1.5/8 in.) which could be filled wi th 
flammable material. Pant tells us that "in the 
early medieval period some arrows were headed 
w ith hollow brass ba lls perforated with three or 
four holes wh ich were filled with inflammable 
compos ition".28 

There are a number of fireshafts preserved 
in Swiss museum co llections which are gener
ally ascribed to the fifteenth century. In several 
instances they are complete with wooden shafts 
and flights whi ch indicate they are incend iary 
crossbow bolts (brandbolzen) .29 The examp les 
in Berne are each approximately 18 inches 
overall including the metal foreshaft of about 
six inches in length . Average weight is less than 
three ounces. A ll seem to have the same small 
barbed head and rectangular section to the fore
shaft seen in the A lnw ick specimen. 3D The 
combust ible material is similar ly wrapped 
around with cloth and fastened with cord. The 
socket is rather broad so as to accommodate 
the relatively thick shaft of the crossbow bolt. 
Two further examples, in Geneva, (foreshafts 
on ly) have similar dimensions , slightly less than 
seven inches long, w ith sockets of about half an 
inch in diameter31 (Plates 5, 6) These are large 
enough to accommodate the shaft of the cross
bow bolt but the shafts of longbow arrows, 
certai nl y as used by the mi l itary in England in 
the sixteenth century, were of a similar thick
ness. I n both examples the incendiary bundle is 
wrapped in a thin cloth or gauze and bound 
with twine. A slip of wood is inserted at the 
proximal end and this wou ld have been 
removed when the shaft was ready to be I it and 
shot from the bow or crossbow. A fifteenth 
century date is certain ly possible for all of these 
projectiles since we f ind close parallels in manu
scripts of the per iod . The German Firework 
Book, preserved in the Tower Armouries and 
dated ca. 1440, includes many illustrations of 
crossbowmen shooting fireshafts. (Plate 7) The 
maior difference between these and the surviving 
specimens is that the incend iary material 
occupies al most the entire space between the 
arrowhead and the fletchings. We can probably 
put this down to artisti c licence since the 
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resulting bolt wou ld have sat very uneasil y on 
the top of the crossbow tiller. 

Thomas Smith's namesake Capt. John 
Smith, most famous nowadays for his 
connection with Pocahontas the Red Indian 
princess, was the author of a number of 
historical works as well as an important manual 
of seamanship entitled A Sea Grammar, pub
lished in 1627 . In it he refers to both fire 
arrows and fire pikes: ev idently even the latter 
were occasionally used at sea: "Fireworkes are 
divers, and of many compos itions, as Arrowes 

4. Indo-Persian fire arrows . 
(Reproduced by kind permission of the Simon Archery 

Foundation, Manchester) 



trimmed with wild fire, to sticke in the sa il es 
or ship's side, shot burning. Pikes of Wild fire , 
to strike burn ing into a ships side to fire her."32 
He was acquainted with Robert Norton and 
supplied a laudatory verse printed at the 
beginning of The Gunner, 1628. Earlier Norton 
had written a dedicatory verse for Smith's 
General! Historie of Virginia, New England and 
the Summer Isles, 1624, a chronologica l history 
of the English settlements in north America and 
Bermuda.33 

Fi re-pikes or lances were certainly put to 
practical use and are reported in use at more 
than one siege during the Civil War, for examp le 
at Cirencester in 1642 :-
"He thus gotten to the house, with a fire-pike 
in his hand, both troubled their shooting from 
the windowes, and by and by set fire to the 
house, and some stacks and ricks by it ."34 
Warburton's Memoirs of Prince Rupert includes 
another description of this device in the hands 
of the attacking Royalist forces at Bristo l in 
1643 . "Ours, thereupon, helping over one 
another, fell presently to fling down the work 
w ith their hands, halberts and partisans, as they 
could, to let in their fellows. ~n the meant ime, 
Li eutenant-Colonel Littleton, riding along the 
inside of the li ke with a fire-pike , quite cleared 
the place of the defendants."35 A little later, 
"Captain Clerk, Ancient (i.e. ensign) 
Hodgkinson, and some others, running upon 
them with fire-pikes, neither men nor horses 
were able to endure it. These fire-pikes did the 
feat. "36 

From 1600-5 John Smith was in the 
service of the Hol y Roman Emperor and in the 
wars with the Turks he seems to have been 
acknowledged as something of an expert on 
' fi re-works'. These incl uded earthenware pots 
filled with gunpowder and covered with pitch 
in which a quantity of part iall y quartered 

musket bullets were stuck, as we ll as a form of 
firelance:-
"advised of a pretty stratagem by the English 
Smith , wh ich presently he thus accompl ished; 
for havi ng accommodated two or three hundred 
trunks37 with wi ld-fire, upon the heads of 
lances, and charg ing the enemy in the night, 
gave fire to the trunks, which blazed forth such 
f lames and sparkles, that it so amazed, not 
on ly their horses, but their foot also; that by 
the means of this flaming encounter, their own 
horses turned tails with such fury, as by their 
violence overthrew Jeremy and his army, 
without any loss to speak of to Meldritch. "38 

The Compleat Gunner , publi shed in 1672, 
is a compi lation from various sixteenth and 
ear ly seventeenth century authors and contains 
a comprehens ive account of the fire lance and 
its preparation closely following Thomas 
Smith's description:- 39 

"To Arm Pikes to defend a Ship or any 
other place. 
To arm pikes to defend a ship, or breach, 
or to enter the same, or to st ick in the sides 
of a ship, or other place, take stri ng canvas, 
and cut it in length about a foot, or 14 
inches, and six inches high in the center, 
and let the ends be both cut taper-wise, 
then fasten the canvas at both ends w ith 
strong twine, and fill it with this receipt. 
Powder bruised 7 parts, Peter in Roch 
1 part, Peter in meal 1 part, Sulphur in 
meal, two parts, Rozen Roch three parts, 
Turpentine 1 part, Verdigrease Y, part, 
Bole-armonick 2/3 part, Bay Salt 1/3 part, 
Colophonia 1/6 part, Arsnick 1/8 part, 
mix them very we ll together, and try them 
in the top of a Brass Candlestick, when the 
fire doth burn furiously with a blew and 
green ish co lou r , then fill the Canvas, and 
roul it over, being first armed w ith strong 

5. Head of fire arrow, Geneva, K.370 . 
(Reproduced by kind permission of the Musee de l 'Art 

et d'Histoire, Geneva) 
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6. Fire arrow, Geneva, K .371. The shaft and incendiary 
head do not originally belong together. 

(Reproduced by kind permission of the Musee de l'Art 
et d'Histoire) 

twine all over, with this liquid mixture 
molten in a pan, Pitch four parts, Linseed 
Oyl 1 part, Turpentine 1/3 part, Sulphur 
1 part, Tarr 1/3 part, Tallow one part; 
and as soon as th is is cold, bore two holes 
in each of the same next the I ron an inch 
deep, with a sharp Iron Bodkin, filling the 
same with fine bruised powder, and putting 
in every hole a little stick40 of two inches 
long, which are to be taken out when you 
would fire the same : this composition will 
burn furiously. 
And remember you cut off the staff some 
three inches from the work, and put 
thereon a brass socket of five or six inches 
long, and then cut the end of your staff to 
fill the socket, for when you fire your 
mark, you may stick it in the side of the 
ship, and pull the staff out again, so will 
not the work be so easily avoided, as when 
the staff was on, and hangs at length, 
because the very weight of the staff, and 
length thereof will be a means to weigh 
down the work, or that the enemie may 
come, and thereby pull it out, or beat it 
off quickly; let the composition and work 
contain in weight about 7 pounds, then 
will it do execution, and work a better 
effect, then if it were of less weight, by 
much, by reason the composition else 
would be wasted, before it comes to effect 
its Execution." 
The Chapter is completed with a paragraph 

recommending fire arrows shot from crossbows, 
following Smith virtually word for word:

"To burn the sayle of ships a pretty 
distance, or to fire thatch'd houses, Corn
stacks, or any other combustible matter 
apt to burn, when you cannot come to the 
same; it is good to have certain strong 
cross-bows to bend with racks or Gaffels, 
and so shoot arrows armed at the heads 
with Wild-fire, made of the composition as 
above, and about three inches in length, 
and one inch and a half in Diameter, 
tapred as afore in all points: or you may 
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have long bows, but then let your Arrows 
be also longer, which for divers services 
may do great good." 

Fuller 's Worthies includes the following 
paragraph in his description of the Royal Navy: 
"If they be w indward of a ship, they have 
arrows made to shoot out of a bow with fire
works at the end, which, if striking into the 
enemy's sails will stick there, and fire them and 
the ship."41 
The author served as a chaplain with the royal
ist forces and the work though publ ished post
humously in 1642 was compiled and written 
during the troubled times of the Civil War and 
interregnum. 

Whilst various ways of setting ships on fire 
were being considered, methods of preventing 
this were not neglected. In 1625 William Beale 
was granted a fourteen year patent for just such 
an invention: 

"". William Beale of London Goldsmith hath 
by his owne Studie and I ndustry with greate 
chardge and long Practise, brought to Perfection 
a newe Invention by him lately found out, 
howe by the use of and applyinge of certen 
compounded Stuffes and Waters, called or 
known by the Name of Cement or Dressing for 
Shippes as well the Bulkes, Hulles and Bod ies of 
Sh ippes, and other vessels, as their Masts, 
Decks, Tackles, Sayles and other Furnitures, 
may be preserved in fight at Sea from Burninge 
or Consuminge by Wild-fyer or Gunpowder, 
and also have by the like Meanes such Shippes 
and vessels, as are bound for long voyages, 
may without Sheathing or other like Charge, 
be preserved from Hurt by the Seaworme or 
Barneacle " ."42 
Bea le was to receive 40 shillings per annum 
from the crown for the duration of the patent 
and was permitted to dig for "the necessary 
'Myneralls and native Materialls' throughout 
England and Wales" on commons and wastes 
or by agreement with the landowner as appro
priate. At the siege of Lyme, Dorset, in 1644 
John R ushworth records that "from the first 
fort they shot Granadoes and Fire-arrows into 
the Town".43 

A number of other incidents during the 
Civil War also indicate the use of arrows as 
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7 . Page from German Firework Book, ca . 1440, Tower 
Armouries, London . 

(Reproduced by kind permission of the Department 
of the Environment . Crown copyright reserved.) 
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offensive missiles though whether shot from a 
bow or a musket is uncertain. James Wintone 
claimed a pension for "being wounded in ye 
righte hande by an arrowe", in a skirmish at 
Hathersage in 164744 At the siege of Devizes 
by forces under the command of Fairfax and 
Cromwell the following incident took place: 
"I having the guard by the riverside, and stand
ing by Sir Jacob Astley, a bearded arrow stuck 
into the ground between h is legs. He plucked it 
out with both hands, and said 'You rogues you 
missed your aim'."45 

I n September 1643 during yet another 
siege, that of Gloucester, a note with fa lse 
information designed to undermine the morale 
of the garrison was shot into the town: 

"I n the afternoon a paper was shot upon 
an arrow into the towne, the contents 
whereof was this; these are to let you 
understand your God Wailer hath forsaken 
you, and hath retired himselfe to the 
Tower of London, Essex is beaten I ike a 
dog, yielded to the King's mercie in time, 
otherwise, if we enter perforce, no quarter 
for such obstinate traiterly rogues. From a 
well wisher." 

The Roundhead garrison replied in like manner: 
"Wailers no God of ours, base rogues ye lie, 
Our God survives from all eternity: 
Though Essex beaten be as you doe say, 
Rome's yoke we are resolved nere to obey; 
But for our cabages which ye have eaten, 
Be sure ere long ye shall be soundley beaten . 
Quarter we ask you none if we fall downe, 
King Charles will lose true subjects with 

the towne. 
So saith your best friend, if you make 

timely use of him 
Nicholas Cudgel you well."46 

Again the weapon used to propel the arrow is 
not stated but we may recall a much earlier 
occasion when a crossbow was suggested as a 
means to shoot a message into Calais under 
siege by the French in 1557.47 

The occasional opportunistic use of the 
bow or crossbow is quite understandable under 
siege conditions when every conceivable 
weapon would be pressed into service. The 
defenders especially cut off from suppl ies 
might be expected to resort to primitive or 
obsolete devices. Of the armies in the field 
during the Civil Wars only the Scottish high
landers who came south to support the pari ia-
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mentary cause carried the bow as a regular part 
of their arms : 
"Some carry only a sword and targe, others 
muskets, and the greate parte, bow and arrow, 
with a quiver to hold about six shafts, made of 
the mane of a goat or colt with hair hanging on, 
and fastened by some belt or such-like so it 
appears almost a tail to them ."48 
There is however no eyewitness account that 
they used their bows on English soil though the 
Scots employed them to great effect during the 
covenanting campaigns north of the border. 
Before Charles I al ienation of the Scots he had 
himself been aware of the usefulness of their 
sk i II with the bow and in 1627 ordered a levy 
of two hundred highland archers. They were 
sent under the command of Capt Alexander 
McNaughton to aid Buckingham in his 
expedition to relieve La Rochelle then under 
siege by the forces of Cardinal R ichel ieu 49 

The highlander retained the bow as part of 
his armoury until the latter half of the seven
teenth century .50 In contrast the last time 
English archers made a significant contribution 
on the battlefield was at Pinkie Cleugh well 
over a hundred years previously . 51 The national 
weapon, victor of Crecy and Agincourt, was 
largely discarded durin.g the reign of Elizabeth 
though the events of the Armada and threat of 
invasion re-awakened an interest in the weapon . 
Amongst the musters and train-band soldiers 
of the provinces some, even at the beginning 
of the reign of James I were suppl ied with 
"a cote and bowe and a shiffe of arowes and a 
quiver".52 

The arrow shot from a musket seems to have 
made its appearance more or less simultaneously 
with the adoption of the musket as the standard 
missile weapon in place of the bow. In this way, 
although the bow itself was discarded the 
arrow still remained as a potential substitute 
for the projectile, a lead ball, normally shot 
from the barrel of a gun. Musket arrows were 
included in the inventory of equipment aboard 
the vessels of the royal navy at the time of the 
Armada . I n a postscript Sir Francis Drake 
writes "Forgett not 500 musketts and at least 
one thousand arrows for them". 53 They were 
also amongst the supplies listed by the 
Chamberlain of Norwich during preparations 
for the possible Spanish invasion, "item to 
Willm. Fforde Ffletcher, for a dozen arrowes 
fethered and heds for musketts, and a case for 



them XVd".54 Though the usual musket arrow 
seems to have been provided with both fletch
ings and a head Sir Francis Bacon describes a 
variety with only a sharpened wooden point 
called a spright:-
"And it is certain that we had in use at one
time for sea-fights short arrows, which they 
called sprights, without any other heads, save 
wood sharpened which were discharged out of 
muskets and would pierce through the side of 
the ships where a bullet would not pierce."55 

Sir Richard Hawkins carried musket arrows 
during his voyage in 1593 and gives us a lengthy 
description of their efficiency: 

"Michael Angell demanded for what purpose 
served the I ittle short arrowes wh ich we had 
in our shippe, and these in so greate 
quantitie. I satisfied them they were for new 
muskets. They are not as yet in use among 
the Spaniards, yet of singular effect and 
execution, as our enemies confessed: for the 
upper worke of their shippes being musket 
proofe , in all places they passed through 
both sides with facilitie and wrought extra
ordinary disasters: which caused admiration, 
to see themselves wounded with small shott, 
when they thought themselves secure; and 
by no means could find where they entred 
nor come to the sight of any of the shott . 
Hereof they proved to profit themselves 
after, but for that they wanted the tampkins, 
which are first to be driven home before the 
arrow be put in; and as they understood not 
the secret, they rejected them as uncertaine, 
and therefore not to be used: but of all the 
shot used now a-dayes, for the annoying of 
an enem ie in fight by sea, few are of greater 
moment for many respects, which I hold not 
convenient to treat of in publique."56 

The tampion, (tampkin) of wood or leather 
is essential because the arrow does not com
pletely fUI the bore. Without it, most of the 
energy of the expanding gases would be dissi
pated through the space between the shaft and 
sides of the barrel. The fletchings would give a 
degree of stability but, being shot from a 
smooth-bore weapon would not import any 
spin. Again the presence of the tampion helps 
to reduce the chance of the fletchings being 
seriously burned. 

Both Bacon and Hawkins emphasise the 
small size of the musket arrow and since long
bow arrows were twenty-eight inches or more 
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in length, the musket arrow must have been 
two feet or less. An account of the assault on 
the fort at Brill hill (Bucks.) in 1643 in which 
these missiles were used describes them as 
"some arrowes about halfe a yarde in length, 
and some three inches in the head which the 
rebels shot out of their muskets to make sure 
work of it". The following month the Royalist 
newsheet, Mercuricus Au/icus, has a further 
reference to musket arrows:-

"not withstanding they had sent Propositions 
to His Majesty as if they did intend and 
desire a Peace did more than prepare them
selves for battell by making Arrowes to be 
shot out of Muskets, Carbines and Pistols, 
and a new kind of great ordnance to be more 
easily carried, and discharged more frequently 
than any hitherto invented." 5 7 

The headless variety were presumably inserted 
right into the barrel of the gun, without any 
part of the shaft or head protruding. Those 
arrows with barbed heads and furnished with 
incendiary material must have been somewhat 
longer than 18 or 21 inches or the butt of the 
arrow would not have rested in direct contact 
with the powder charge and wadding. Altern
atively they may have been shot from muskets 
with barrels cut down from the normal length 
of four feet or more. 

Robert Thoroton in his Antiquities of 
Nottinghamshire published in 1677 refers to 
Gervase Wylde of Nettleworth, a hamlet of 
Mansfield, who was for sometime a merchant in 
Andalusia. At the time of the Spanish invasion 
threat he was back in England and made 
captain of a ship against the Armada of 1588, 
"where he made use of Arrows with long steel 
heads shot out of muskets, some of which he 
left at Nettleworth, where he lived to a great 
age, 93" . John Throsby in a reissue of this work 
in 1797, entitled A History of Nottinghamshire, 
records that the Rev. Mr Wylde, rector of St. 
Nicholas in Nottingham, had in his possession 
three of these musket arrows. They were 
eighteen inches long with oak shafts and forked 
heads as indicated in a reproduction of a sketch 
made by the antiquary in 1795. (Plate 8) Three 
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8. Gervase Wyldes musket arrow used at the time of 
the Armada, 1588; re-drawn after Throsby . 



fletchings are indicated and a nock, a semi
circular concavity rather than a deep slot, 
probably of horn. The forked head means that 
they could only have been shot from a musket 
with a greatly reduced barrel. 

A Roya'l Commission report of 1599 giving 
a list of all munitions in the royal stores and 
aboard the warships in the fleet includes' a 
large quantity of musket arrows, "Muskette 
arrows with 56 to be new fethered, 892 shefe, 
13 arrows and a case for demi-culvering '.58 
Evidently bundles of arrows in a container, 
comparable to case shot, could be fired from an 
artillery piece. A demi-culverin had a 4%inch 
bore and usually shot a 91 b iron ball. 

Robert Norton in 1628 describes the use of 
the arquebus a croc for shooting arrows: 

"Now for the Harquebuse a crocke, being in 
these days seldom used but at sea, where 
especially, with an arrow, it is a very galling, 
and serviceable peece, and may safely be 
discharged 300 times in one day, or 25 times 
in a houre: his leaden shot weigheth but 
3 ounces, and it is charged with two ounces 
of powder, and by reason of the length 
thereof, might be also accompted of this 
kind (i.e. of the culverin class) but that it is 
a hand-gun ne and so appertaineth not 
properly to this discourse."59 

The arquebus a croc had a metal lug on the 
underside of the barrel which hooked over a 
parapet or the bulwarks of a ship so as to 
absorb the recoi I. I t was a hand gun in the 
sense that it was not mounted on a carriage and 
was light enough to be man-handled by a single 
operator. 

Fire arrows and arrows projected from a gun 
were not a unique preoccupation of the English 
and we have notice of a Dutchman named 
Adolf Sleevoocht who invented a type of 
incendiary arrow to set fire to the sails of 
enemy ships. Propelled from a blunderbuss, 
five of these missiles, as Admiral de Ruyter 
himself reported, set fire to two British men-of
war in 1653. Secret orders were given to every 
Dutch vessel carrying these weapons, to throw 
them overboard if capture seemed likely.6o 

A wagonful of 'musquet arrowes' was part of 
the baggage the surrendered Pari iamentarian 
force near Lostwithiel was allowed to take with 
them in 1644 during the campaigning in 
Cornwall,61 but the idea evidently lapsed into 
obscurity following the Restoration for in 
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1693 one Samuel Pitman petitioned the crown 
regarding his invention of "some sort of arrows 
or darts to be shot out of guns with gunpowder, 
and prays for letters patent for the sole use of 
the same". 62 On the 2nd September the affi
davit of William Digges referred to several 
"notable experiments" of the invention and the 
Attorney General was in favour of a patent 
being granted. 63 Despite this no patent was 
in fact registered but Pitman obtained prefer
ment and 'was commissioned captain in Col. 
Thomas Farrington's regiment of foot.64 In 
1696 he was made governor of Hurst Castle, 
Southampton. 

Sometime in the reign of Queen Anne the 
idea of fire shot and fire arrows was again 
revived and John Legg petitioned pari iament to 
support his new invention:-

"Proposals for serving the Royal Navy with 
Fire-shot and Fire-arrows : To the Honour
able the Commons of England Assembled in 
Parliament. The Humble Proposals of John 
Legg, Engineer, relating to his new invention 
of fire-shot and fire-arrows, which being shot 
out of a piece of ordinance (sic), paterrero, 
or musket, initially sets the enemies ships 
sides, sails, and rigging, etc. in a flame. 
I t was in the reign of Queen El izabeth that 
fire-ships were first invented, and had a 
prosperous effect on the Spanish Armada, 
which stratagem is so well known, that our 
enemies have found out ways to keep them 
off, and avoid their being burned by them. 
Now these fire-shot, and fire-arrows, in their 
place, will do as great, if not greater, mischief 
to the enemies ships, sails and rigging, when 
at sea, and where we cannot make use of 
fire-ships; and with but a small charge to 
the nation. 
And by the invention, every ship in the Navy 
may be able to defend themselves, and take 
or destroy the enemies ships that shall 
engage them, although more in number, by 
putting them in a consternation, seeing their 
ships sides, sails and rigging in a flame. 
If this honourable House shall think fit to 
encourage so useful and necessary an 
invention as fire-shot and fire-arrows. It is 
humbly proposed that Her Majesty be 
addressed, that Her Royal Navy may be 
supplyed and furnished with the same, by 
the inventor, who will make and deliver in, 



what quantity shall be required, before the 
fleet can put to sea. 
Be pleased to note upon the Fire-Arrows, 
that the pin at C gives way and the shaft 
flyes through the sail, and leave the head B 
flaming in the sail. The flash at the muzle 
of the gune gives it fire. 
Note also, that the fire-shot consists of two 
parts, the solid part B flyes through the ships 
side, and the Cap A remains burning in the 
hole." (Plate9) 65 

Falconer's Universal Dictionary of the 
Marine pub I ished in 1780 describes the fire 
arrows currently in use which were shot from a 
musketoon, (a shot-barrelled shoulder gun of 
large bore) or from a small swivel cannon:-

"Fire arrow (dard El feu) is a small iron dart 
furnished with springs and bars, together 
with a match, impregnated w ith powder and 
sulphur, which is wou nd about its shaft. It is 
intended to fire the sails of the enemy and 
for this purpose is discharged from a 
musquetoon or swivel gun. The match being 
kindled by the explosion, communicates the 
flame to the sail against which it is directed 

where the arrow is fastened by means of it's 
bars and spri ngs. "66 

John Norton, sometime captain in the 94th 
regiment, was a considerable authority on 
ballistics and made a number of inventions in 
the military field. These included an oblong, 
iron-pointed, rifle ball "stated to act with an 
increased momentum equal to double the 
calibre of the rifle, to exceed in effect the 
leaden bullet, and to facilitate the rapidity of 
loading",67 and rifle percussion shells designed 
to explode on impact "thereby obviating the 
necessity of a fuse" .68 The latter were con
sidered suitable for Mr Perkins steam gun, as 
well as airguns, and rifled firearms of all kinds. 
In addition a percussion arrow to be shot from 
a rifled steam gun :-
" Those parts of the arrow where feathers are 
usually placed, fit into the grooves of the rifle, 
whereby the arrow is made to revolve during its 
flight, its range to be nearly doubled, and the 
accuracy of fl ight greatly superior to what it 
would be if discharged from a gun not rifled."69 
Examples of all of these, or models of them, 
were displayed at the Adelaide Gallery, in the 
1830s, along w ith the Newton's hand grenade 
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9. John Legg's fire-shot and fire arrow. (Reproduced by kind permission of the British Library) 
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for home defence. He was a keen archer and in 
1831 became Vice-President of the Royal 
Toxophilite Society on whose shooting ground 
he demonstrated such diverse weapons as a 
pellet bow, a bow made from whalebone and a 
boomerang .7o 

The Lowther Arcade was established in 1832 
by Jacob Perkins as a place for the demon
stration, chiefly by means of scale models, of all 
the latest novelties of science and invention,71 
The most popular attraction was Perkins own 
steam gun which, connected to a high pressure 
steam generator, could project a stream of up 
to 420 musket balls per minute. At a pressure 
of about 700lbs psi the lead balls were com
pletely flattened against an iron plate fixed one 
hundred feet away . If the pressure was raised to 
840lbs psi the musket balls disintegrated on 
impact. 72 

Whilst in all the preceding examples the 
musket arrow is an instrument of destruction 
th is was not always the case and John 
Murray perfected a method of throwing a 
line in order to save lives from a shipwreck.73 
Murray's shipwreck arrow was also displayed 
at the Lowther Arcade and is described as 
follows:-
"I ntended to be discharged from the shore, 
or from a boat, to which a rope may be 
fastened, so as to effect communication with 
the shore. An apparatus, for illuminating the 
arrow for night service is attached."74 

A pamphlet published in 1831 is a com
prehensive record of his experiments which 
had begun in the Isle of Man in 1817,75 
In its developed form the arrow, of hickory, 
ash, or lancewood, was a harpoon-like 
projectile eighteen inches long and three
quarters of an inch in diameter. Shod at the 
butt end with copper to prevent the shaft 
being scorched by the propellant charge a 
leading line was tied to a ring which slid 
along a narrow bar the full length of the 
shaft. Behind the barbed head a cylinder 
packed with a mixture of potassium chlorate 
and 'sugar candy' was ignited by means of a 
phial of sulphuric acid to provide illumination 
for rescues at night. The overall weight of 
the missile including flare and whip cord line, 
was 21b 10z and this could be shot from a 
common blunderbuss with a 16 in. barrel 
and 1.1/10 in . calibre a distance of nearly 
one hundred yards using two drachms of 
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powder. The shipwreck arrow could also be 
shot from a three pound swivel gun. Demon
strated "at a number of ports on the east 
coast" Murray's apparatus was offered for 
sale by John Blanch, gun-maker of 26, 
Silver Street, Hull.76 Offered "To Shipowners, 
Captains and Philanthropists" the advertise
ment in the Hull Advertiser for the 13th 
February, 1835, relates that "The apparatus 
consists of a short gun, with a set of iron 
arrows, to one of which is to be attached a 
line to be thrown from the ship to the shore. 
... The prices for the best finish, including 
gun with patent breach, percussion lock and 
set of four arrows £5.50. Second finish 
with patent breech and percussion lock and 
arrows £4.10s. Third class £4.0S."77 

Murray's invention seems not to have 
attracted a great deal of support and Blanch 
himself emigrated to Hobart, Tasmania in 
1836,78 Captain Manby's mortar was the 
standard life-saving equipment kept on the 
east coast stations at this period,79 This 
device was soon to receive strong competition 
from a I ife-saving rocket devised by 
Alexander Gordon Carte, ordnance store 
keeper at the Hull Citadel. 80 Made available 
for sale in 1836 this modified Congreve 
rocket was by 1851 establ ished from Spurn 
to Sunderland and Whitburn in Co. 
Durham .81 

We can end with another idea (there is 
no evidence that it found practical employ
ment) from the fertile brain of John Norton 
which places our subject firmly in the 
modern era. In 1854 Norton registered a 
patent for "Signalling on Railways by means 
of Cross Bow and Explosive Projectiles". 82 
To quote from the specification: 

"This invention relates more especially to 
a system or contrivance whereby the 
guard of a railway train is enabled to 
signal to or communicate with the engine 
driver in case of accident or for other 
reasons. The guard or other official who 
is to make the signals, is supplied with a 
cross-bow or other similar impulsive 
apparatus, as well as with a number of 
explosive missiles or projectiles of a 
peculiar kind . These projectiles or shot 
are composed of stiff paper tubes, or of 
sheet iron, or other matter, the paper or 
case material in each case being sufficiently 



rigid to withstand the shock of the cross
bow firi'ng. This tubular case is filled with 
Hall's gunpowder or other explosive 
agent, such, for example, as is used in 
Captain Norton's fog signal, that is 
chlorate of potash and sulphuret of 
antimony. This forms what may be 
termed a charged arrow, and its head, or 
the part next the bow string, has one or 
two heads of Bell's lucifers or other 
frictional explosive matter attached. With 
this arrangement, when the shot or arrow 
is discharged, the friction generated 
during its passage along the bow shaft or 
stock ignites a fuse composition communi
cating with the exploding charge. In this 
way the guard can shoot his signal in the 
direction of the engine driver, the 
explosion being made to occur at any 
determined distance in front of the 
driver, so as to command his attention in 
the most peremptory manner by a mimic 
display of lightning and thunder. A few 
grains of coarse emery powder are attached 
by means of glue to the front of the cross 
bow stock to cause the certain ignition of 
the fuse composition." 

The specification also offers a number of 
variants both in the nature of the missile 
and the means of propulsion. Instead of an 
exploding arrow one with a whistling head, 
("of the kind used by the Malays"?) and 
both types may be shot from a rifle or 
musket. Alternatively they might be shot 
from the elastic gun patented by R.E. 
Hodges in 1849.83 Examples of the latter 
which partakes of the nature both of cross
bow and catapult are preserved in the 
Tower Armouries and in the Vokes 
collection at Havant in Hampshire. 

The possible use of fire arrows even in 
modern warfare were realised by the men of 
the U.S. Special Forces serving in Vietnam. 
Here the bow and crossbow made a re
appearance for clandestine missions and 
arrows with therm ite heads were targeted 
against native huts and enemy munition 
dumps84 During the second world war the 
bow occasionally made its appearance and 
the value of fire arrows for irregular actions 
was apparent to some individuals at least. 
After the B.E.F. retreat to Dunkirk the 
imminent threat of invasion from across the 
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Channel led to the setting up of a network 
of resistance groups in Britain intended as a 
guerilla force to fight the Germans if they 
had succeeded in occupying Britain. Captain 
Peter Fleming (brother of lan Fleming the 
author of the James Bond stories) was in 
charge of the Kent section the first to be 
establ ished:-
"Fleming had packed the big barn ". from 
end to end and from floor to roof with 
explosives, ammunition and weapons -
including half a dozen longbows for which 
he had indented through Auxiliary Units 
(cover name for the resistance organisation) 
supply channels. He hoped to teach his men 
to use the bows to hurl incendiary charges 
into German petrol dumps and to pick off 
sentries quietly. Fleming himself could kll 
a deer at a hundred yards with a bow and 
arrow, but his plan to train Resistance 
people to use such weapons never got very 
far."85 
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