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This invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 

This invention relates to a new and useful im 
provement in anti-aircraft projectiles, more par 
ticularly it is directed to a device of this char 
acter which provides a whirling net,_designed to 
entangle aircraft. 
One of the objects of the invention is to pro 

vide an anti-aircraft projectile adapted to burst 
into a whirling net near an- aircraft for entan 
gling the aircraft and which when it bursts and 
a fragment of the projectile has hit the aircraft 
other fragments will be directed to the aircraft 
by the action of wires or cables connecting the 
shrapnel fragments with each other. 
Other objects of the invention are to provide an 

anti-aircraft projectile with wires or cables con 
necting certain fragments of the projectile and 
designed to damage the aircraft as a result of the 
combined momentum of the wires or cables and 
the speed of the aircraft when contact with each 
other is made, which will allow adequate observa 
tion of the effect of the shot after the burst of the 
projectile has taken place near the aircraft, and 
to design the projectile in such a manner that the 
projectile may be ?red from a conventional ?ring 
piece without the necessity of providing special 
equipment thereon. 
With the above and other objects and advan 

tages in view the invention consists of certain 
features of construction and operation of 'parts 
which will hereinafter appear and in which: 

Fig. 1 is a diagram showing a practical applica 
tion of one form of the invention; 

Fig. 2 is a similar diagram as shown in Fig. l, 
and showing the practical application of a modi 
?ed form of the invention; 

Fig. 3 is a longitudinal sectional view, partly in 
elevation of a projectile embodying the invention; 
Fig.4 is a cross-sectional view of the projectile 

taken on the line 4-4 of Fig. 3, and 
Fig. 5 is a cross-sectional view thereof taken 

on the line 5-5 of Fig. 3. 
In carrying out the invention the improved 

anti-aircraft projectile indicated generally by A 
is adapted to be ?red from any suitable ?ring 

I piece such as the gun B, illustrated in Figs. 1 and 
2. The projectile A comprises a hollow shell or 
casing l which is closed at its lower end by an in 
tegral base portion 2 and at its upper end by a 
head 3'having a time fuse 4 mounted thereon, as 
illustrated in Fig. 3. v 
The casing l is provided with an externally con 
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ventional rotating band 5 and is internally pro 
vided with an upwardly and outwardly inclined 
tapered surface 6 and with a rounded lower end 
portion 1 in which a base charge 8 of any suitable 
explosive material is provided. The base charge 
8 ‘is separated by a diaphragm 9 from a shrapnel 
chamber l0 containing a plurality of elongated 
shrapnel fragments II. In the present case the 
chamber I0 is illustrated as containing four 
shrapnel fragments, each having an open ended 
recess l2 formed in the lower portion thereof for 
the reception of any suitable illuminating means 
such as a chemical material l3 of white phos 
phorus. The recesses l2 of the shrapnel frag 
ments H are provided with projections l4 to aid 
in holding the chemical illuminating material 
within the recesses. 
The shrapnel fragments H are adapted to en 

gage the tapered surface 6 on the interior of the 
casing I, whereby they are caused to lie in an 
outwardly slanting position from the base por 
tion 2 within the shrapnel chamber In. The outer 
lower peripheral edges of the shrapnel fragments 
II engage the upper surface of the diaphragm 9 
and the lower inner peripheral edges thereof 
snugly engage each other and also engage with 
the lower end of a ?ash tube 55, as illustrated 
more particularly in Fig. 5. The lower end of the 
?ash tube l5 extends through a central opening 
I6 which is formed in the diaphragm 9, and leads 
into the explosive chamber 1 containing the base 
charge 8. By this arrangement of the shrapnel 
fragments ll within the casing l, the shrapnel 
fragments may spread upon the bursting of the 
projectile and balance at the base of the projec 
tile is provided. In order to hold the shrapnel 
fragments I l in a ?xed and spaced balanced posi 
tion within the shrapnel chamber l0 prior to 
pouring a matrix M as in conventional shrapnel 
projectiles, a spacing member in the form of a 
template I‘! is ?tted in the upper end of the 
shrapnel chamber ll] of the casing. ' 
The template l1, shown in Figs. 3 and 4, is 

made of any suitable light ?brous material and 
is provided with a central opening l8 through 
which the upper end of the ?ash tube l5 projects 
and also with a plurality of spaced tabs or ears 
l9 formed integral with the template I‘! and 
having ?uid openings 20 provided therein through 
which the matrix M may be poured into the 
shrapnel chamber ill for ?lling up the interstices 
between and around the shrapnel fragments ll. 
Between the tabs or ears l9 are U-shaped cut-out 
portions 2| which ?t around the upper ends of the 
shrapnel fragments l l whereby the shrapnel frag 



2 
ments I I are held in a ?xed spaced and outwardly 
slanting position within the fragment chamber I6 
prior to pouring the matrix M and interference 
of the template II with the shrapnel fragments 
upon the bursting of the projectile is prevented. 
The casing I is provided with an upper end 

portion 22 which is internally increased in diam 
eter from the upper end of the inclined surface 
6 of the casing whereby a shoulder 23 is provided 
for the reception of a shoulder 24 formed on the 
lower end of the head 3. A reduced internally 
rounded diametered portion 25 is provided on the 
lower end of the head 3, said portion 23 engaging 
around the upper end of the tapered inner sur 
face 6 of the casing. The head 3 is also reduced 
in diameter at 26 for engaging the inner surface 
of the end portion 22 of the casing. By reducing 
the head 3 in diameter at 26, a shoulder 21 is 
provided which contacts against the upper end 
portion 22 of the casing. The outer surface of 
the end portion 22 of the casing is partially 
curved to conform to the curvature of head I ad 
jacent thereto. A recess 28 is machined around 
the reduced diametered portion 26 of the head, 
said recess 28 being ?lled with a soft metal 23 such 
as copper for providing a gas tight seal between 
the jointure of the casing I and the head 3 to 
thereby prevent a premature blast of the projec 
tile. The end portion 22 of the casing contacts 
against the head 3 which also aids in providing 
a gas tight seal between the head 3 and casing I. 
To prevent the casing I from twisting relatively 
to the head 3 during the passage of the projec 
tile through the barrel of the gun B, pins 30 are 
provided between the head 3 and easing I. 
The head 3 of the projectile is provided with a 

cylindrical hollow portion 3| which terminates 
in enlarged threaded openings 32 and 33 at its 
upper and lower ends respectively. The lower 
end of the cylinder 3| which leads into the 
threaded opening 33 is rounded for a purpose 
which will hereinafter appear. The upper 
threaded opening 32 of the head is provided for 
the reception of the lower threaded end of the 
time fuse 4 and the lower threaded opening 33 
of the head is provided for threaded engagement 
with a base 34 having a tubular extension 35 
integral therewith, which extends vertically up 
ward from the base to within the time fuse 4. 
The base 34 is also provided with a depending 
portion 36 at its bottom which is adapted to 
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seat on the upper ends of the shrapnel fragments ‘ 
II. The opening 31 in the tubular extension 35 
on the base 34 extends throughout the entire 
length thereof and through the base to the de 
pending portion 36 where it is increased in diam 
eter at 38 for the reception of the upper end of 
the ?ash tube I5 leading into the base charge 8 
at the bottom of the projectile, whereby a pas 
sageway is formed throughout the projectile 
from the explosive charge 8 to the time fuse 4. 
The tubular extension 35 on the base 34 in ad 

dition to acting as a part of the ?ash tube I5 also 
provides a spindle for a reel 39 carrying a plu 
rality of ?exible members 40 in the form of wires 
or cables, the inner ends H of which may be per 
manently secured to the reel 33, as illustrated in 
Fig. l or may be detachably connected thereto, 
as illustrated in Fig. 3, depending upon the effect 
desired when the projectile is ?red from the gun 
B. The ?exible wires 43 extend into the shrap 
nel chamber I0 through a plurality of apertures 
42 provided in the base 34 of the tubular ex 
tension or spindle 35. The apertures 42 provide 
passageways for the wires and are bored in the 
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base at a suitable angle so that the wires are 
only required to bend a minimum amount in 
passing therethrough. One of each of the ends 
of the wires 43 which extend into the shrapnel 
chamber III is ?rmly imbedded in the upper end 
of one of each of the shrapnel fragments II at 
an angle as shown, to eliminate the danger of 
the fragments shearing the wires upon the burst 
ing of the projectile. The depending portion 36 
provided on the base 34 of the extension which 
contacts with the upper end of the shrapnel frag 
ments, also aids in eliminating the danger of 
the shrapnel fragments shearing oi! the wires 
upon the bursting. of the projectile. 
To provide for the shock of the propelling ex 

plosion and sudden twisting motion of the pro 
jectile when fired from the gun B, the wires 43 
are made of a heavier gauge where they are at 
tached to the shrapnel fragments II continuing 
so for the ?rst three or four turns around the 
reel 39. The wires 40 should be wrapped around 
the reel 39 in such a manner that they will tend 
to tighten against the rotation of the projectile 
and therefore the reel should be ?tted to the 
tubular extension 33 in such a way that there 
will always be tension on the wires. In order 
to accomplish this any suitable means such as 
soft solder applied at 43 to the ?rst turns of the 
wires on the reel may be employed. 
To assemble the various parts of the projec 

tile, the base charge 3 is placed in the bottom 
of the casing I‘, the diaphragm 3 is then ?tted 
in the casing on top of the base charge, and 
the lower end of the ?ash tube II is inserted in 
the diaphragm. The shrapnel fragments II are 
then placed in the shrapnel chamber III with the 
wires 4'0 attached. The template I‘! is then 
placed over the upper ends of the shrapnel frag 
ments to ?x a balanced position of the shrapnel 
fragments within the shrapnel chamber III, fol 
lowing which the matrix M is poured through the 
?uid openings 23 in the template into the shrap~ 
nel chamber I0 to ?ll up the interstices between 
and around the shrapnel fragments II as in con 
ventional shrapnel projectiles. The upper end of 
the ?ash tube I5 is then inserted in the depend 
ing portion 36 at 33 at the lower end of the 
opening 31 in the base 34. The base 34 of the 
tubular extension 36 is then screwed into the 
enlarged opening 33 in the bottom of the head 
3, with the upper end of the extension 35 pro 
jecting into the time fuse 4 and the wires 40 
passed through the apertures 42 formed in the 
base 34. The head 3 of the projectile is then 
pressed into place on the casing I. Next the 
wires or cables 40 are wound around the reel 33 
maintaining a uniform tension. The reel 33 is 
then slipped over the tubular extension 35 and 
wound down tight, whereupon a suitable amount 
of solder 43 may be applied to the ?rst turns of 
the wires to insure the stability of the reel until 
the wires are unreeled a?ter the burst of the 
projectile. The time fuse 4 is then screwed into 
place on the head 3 of the projectile. 
In operation the improved anti-aircraft pro 

jectile acts in the same manner as conventional 
projectiles until after it bursts, in other words 
the projectile A is carried by the force of the 
propelling charge in the gun B, as illustrated in - 
Figs. 1 and 2, to a predetermined point in the 
air, which point is ?xed by the time fuse 4 of 
the projectile. .At this point the base charge 3 
explodes forcing the diaphragm 9 toward the 
front end of the casing I which pushes every 
thing in front of it and the head 3 of the pro 
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jectile separates cleanly from the. casing I as 
provided. As soon as the shrapnel_fragments II 
are clear of the casing I, they are immediately 
affected by the centrifugal force resulting from 
the ri?ing of the gun B and tend to ?y out 
wardly from the head 3 pulling the wires 40 with 
them. The reel 39 allows the wires 40 to unreel 
vuntil they are completely unwound therefrom. 
At the same time as the explosion of the projec 
tile the white phosphorus l3 in the recesses I! 
of the shrapnel fragments II is ignited by the 
percussion produced by the explosion of the base 
charge 8 against the diaphragm 9. The phos 
phorus l3 after it is ignited continues to burn 
until after the fragments l l have spread to their 
limit, whereby adequate observation of the ef 
fect of the shot is attained. 

If the wires 40 are permanently attached to 
the reel 39 the speed of the fragments will form 
a whirling conical net, as illustrated in Fig, 1, 
which will continue to fly through the air. If 
any part of the net is contacted by the aircraft 
C or other object the tendency of the wires 40 
is to pull all the fragments II in concentration 
on the aircraft. The spread of the net depends 
only upon the room that may be allowed in the 
projectile for wires, and the relative weights of 
the head 3 of the projectile and the shrapnel 
fragments II. The net will be effective on its 
return journey to the earth, as well as on its 
?ight from the gun which will allow for more 
latitude to anti-aircraft batteries in ?ring upon 
aircraft. ' 

In a projectile where the wires or cables 40 
are not permanently attached to the reel 39 a 
different effect is accomplished, as illustrated in 
Fig. 2. In this case each shrapnel fragment H 
becomes a spiraling projectile after its complete 
release from the projectile with a long trailer 
of wire, which in itself would cause su?icient 
damage to the aircraft C to put it out of ‘com 
mission. 

It will thus be seen that there is provided a 
highly novel and useful improvement in anti 
aircraft projectiles, which is well adapted for 
all the purposes indicated. Even though there 
has been herein shown certain features of con 
struction and operation of parts, it is neverthe 
less to be understood that various changes may 
be made therein without departing from the 
spirit or scope of the invention. 
Having described my invention, what I claim 

as new and wish to secure by Letters Patent is: 
1. In a projectile of the type described com 

prising a casing including a closure member and 
containing an explosive charge, a plurality of 
shrapnel fragments carried by the casing, above 
the explosive charge, a template mounted within 
said casing, said shrapnel fragments projecting 
through and supported by said template in a 
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?xed spaced balanced position within said cas- > 
ing, a spindle including a base containing aper 
tures and a time fuse adapted to ignite the ex 
plosive charge at a ?xed time carried by the clo 
sure member, a reel mounted on said spindle, a 
plurality of lines carried by and connected to said 
reel and with said shrapnel fragments through 
the apertures in the base of said spindle and 
means including an opening in said spindle and 
base providing a passageway from said explosive 
charge to said time fuse whereby the projectile 
may be caused to burst at a predetermined dis 
tance in ?ight to free the reel, shrapnel frag 

70 

ments and the lines connected thereto from the 75 

3 
projectile for engagement with an airplane or 
other object. 

2. In a projectile of the type described com 
prising a casing including a closure member, an 
explosive charge and a plurality of shrapnel frag 
ments carried by the casing above the explosive 
charge, an illuminating material carried by each 
of the shrapnel fragments and adapted to be ig 
nited by an explosion of the explosive charge, a 
template, said shrapnel fragments projecting 
through and supported by said template in a 
?xed spaced balanced position within said casing, 
a spindle including a base containing apertures 
and a time fuse adapted to ignite the explosive 
charge at a ?xed time carried by the closure 
member, a reel mounted on the spindle, a plu 
rality of wires wrapped on and connected to the 

‘ reel and to the shrapnel fragments through the 
apertures in the base of said spindle, and means 
including an opening in said spindle and base 
providing a passageway from said explosive 
charge to said time fuse whereby the explosive 
charge may be caused to explode by the time fuse 
to burst the projectile at a. predetermined dis 
tance of the projectile in ?ight and free the 
reel, shrapnel fragments and the wires connect 
ing the shrapnel fragments to the reel from the 
projectile for engagement with an airplane or 
other object and the e?fect of the projectile may 
‘be observed by the illuminating material ignited 
by the explosion of the explosive charge. 

3. In a projectile of the type described com 
prising a casing including a closure member and 
containing an explosive charge, a diaphragm 
above the explosive charge and a plurality of 
shrapnel fragments resting on said diaphragm, 
a recess in each of said shrapnel fragments, an 
illuminating material in each of said recesses 
adapted to be ignited by an explosion of the ex 
plosive charge, a template, said shrapnel frag 
ments projecting through and supported by said 
template in a ?xed spaced balanced position 
within said casing, a time fuse adapted to ignite 
said explosive charge at a ?xed time and a reel 
carried by the closure member of said casing, 
a plurality of wires wrapped on and connected to 
said reel, and to said shrapnel fragments and 
a passageway leading from said explosive charge 
to said time fuse, whereby the explosive charge 
may be caused to explode by the time fuse to 
burst the projectile at a predetermined distance 
of the projectile in ?ight and free the reel, shrap 
nel fragments and the wires connecting the 
shrapnel fragments to the reel from the projec 
tile for engagement with an airplane or other ob 
ject and the effect of the projectile may be ob 
served by the ignited illuminating material car 
ried in the recesses of the shrapnel fragments. 

4. In a projectile of the type described com 
prising a casing including a closure member, an 
explosive charge carried by said casing, a plu 
rality of shrapnel fragments above the explosive 
charge, a recess formed in each of said shrapnel 
fragments, an illuminating material in said recess 
and adapted to be ignited by an explosion of said 
explosive charge, a template, said shrapnel frag 
ments projecting through and supported by said 
template in a ?xed spaced balanced position with 
in said casing, a spindle including a base con 
taining apertures and a time fuse adapted to ig 
nite said explosive charge at a ?xed time mounted ' 
on said closure member, said spindle extending 
from its base to within the time fuse, a reel 
mounted on said spindle, a plurality of wires 
wrapped around and connected to said reel and 
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with the shrapnel fragments through the aper 

' tures in said base and means including an open 
ing through said spindle and base providing a 
passageway from said explosive charge to said 
time fuse, whereby the explosive charge may be 
caused to explode by the time fuse to burst the 
projectile at a predetermined distance of the pro 
jectile in ?ight igniting the illuminating mate 
rial in the recesses of the shrapnel fragments 

and freeing the shrapnel fragments from the 
projectile which» separate and spread out until 
held by the lines a predetermined distance from 
the reel for engaging an airplane or other object 
and the e?'ect of the projectile may be observed 
by the ignited illuminating material carried in 
the recesses of the shrapnel fragments. 

HORACE W, DAWSON . 


