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nating impulse upon striking the tough
armour surface of the target. The detona-
tor(s) fire the main body of explosive
which, because of its shape. produces a
narrow, high temperature plasma jet_The
temperature is so high (about 20.000°
Celsius) and the pressures developed are
so great that even the toughest of alloy
armour steels are penetrated.(The mat-
erial forming the jet reaches a density
several times that of steel, and the armour
becomes plastic and yields whilst the jet
torch assists by melting and burning the
armour metal

It will be seen that most of the above is
entirely under the control of the anti-tank

Since a top attack is often del
a near vertically falling missile. 2
ing armour effects will be mini
warhead will attack on the line
resistance. Thus. a smaller anc
warhead may be used to pierce
top armour vertically. The mis:
becomes small enough to be ¢
in clusters or groups. These
showered down from suitable
canisters which can be delivere«
craft or missile

Thus an advancing armoure:
may be attacked by hundreds «
shaped-charge bomblets drop;
rectly onto the tops of the ar

Equipment
- under test

Direction
of drop

@ Spike

X || Lead
block

weapon designer. He can control the
speed of the missile, the composition.
mass. density and also speed of detona-
tion of the warhead. and finally he can
control the time of pre-detonation by
changing the length of the stand-off
probe.

The designer can modify any of these
parameters to produce plasma jets which
will defeat the thickest armour. and it is
not unknown for the heaviest warhead
jets to be capable of piercing one side of
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If nuclear weapons really are negotiated out of Europe, what

will NATO do to offset the Soviets’ 2-to-1 edge in conventional
firepower? The answer may lie in the one technological trump card
America still holds: Sophisticated microelectronics in *‘smart”
weapons that find their own targets—with deadly accuracy

A new

‘smart’ weapons |

B Viewed from the ground, it looks
more curious than threatening: A paint
can dangling from a tiny parachure,
slowly flittering 10 earth. But suddenly,
with a crack and a brilliant white flash,
the “paint can’ spits our a molten meral

slug that crashes at 5,000 miles per hour

directly through the engine of the Soviet

tank below.

In the distance, a flock of tiny para-
chutes drops onto the countryside. Their
lethal cargo: A portable mine field that
will stay in place until acous-
tic sensors detect passing Sovi-
er armor. Then they, too,
come alive with a barrage of
hypervelocity slugs.

Behind the Soviet lines,
model-airplane-like . drones
buzz overhead, relaying high-

massing Soviet divisions to the
NATO command center hun-
dreds of miles away.

And along the seven railroad lines
thar the Sovier high command has or-

era of

viding armies with unprecedented mo-
bility. Medieval knights feared the kill-
ing potential of the crossbow so much
that at the Lateran Council of 1139 it
was outlawed as “un-Christian.” The
invention of gunpowder, the cannon,
the breech-loading rifle—each in turn
revolutionized warfare. In 1862, Rich-
ard Gatling’s machine gun introduced a
grim new reality to the battlefield. Dur-
ing World War I, the mobility, firepow-
er and armor of the tank began changing
the strategy of static and hor-
ribly bloody trench warfare.

Yet none of history’s revo-
lutionary new weapons and
technologies changed one ba-
sic fact about war: Ii has al-
ways taken hundreds or thou-
sands of rocks, arrows,
bullets, artillery shells or
bombs to wipe out a single
target. In the end, it has usu-
ally been numbers, skill and
courage, not technology, that have pre-
vailed on the bartlefield

Dne shot, one kill:

U 8. AIR FONCE SYSTEMS COMMAND
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THE KREMLIN'S CATCH-UF PLAN

Invest now, build later

Lagging behind in critical comput-
er and sensor technologies, the So-

viels aren't trying to match U.S. |
smart weaponry gadget for gadget.
At least not right away. Instead,
they are gambling that the Gorba-
chev economic reforms eventually
will so strengthen Moscow’s tech-
nological base that it can compete
both commercially and militarly
with the United States. Moreover,
some Soviet military theoreticians
have been quicker than many of
their Western counterparts to grasp
the potential of smart weapons.

on-
st-
vas

sis
art
net
“ol.
the
Ar-
the
uff-

1€s.

Conventionally armed Soviet
S$S-21s threaten NATO airfields

Writing in a Soviet military jour-
nal, Marshal Nikolai Ogarkov has
observed that ‘‘automated search-
and-destroy complexes, long-range
high-accuracy terminally guided
combat systems, unmanned flying
machines and qualitatively new
electronic-control systems make it
possible to sharply increase the de-
structive potential of conventional

Historically, Soviet weapons are
made “soldierproof,” suitable to

| the skills of soliders who receive
little technical training. The aim is

helicopter designer Mikhail Mil to
his engineers: “Make it simple,
make it rugged, make it reliable,
make it work.” Argues Christopher
Donnelly, a British Soviet expert:
“In some respects, by use of good
engineering techniques and clever
design, the Russians produce better
weapons systems than we do with
high technology.”

The Soviets are also good at
coming up with simple fixes to off-
set the enemy’s high-tech weapons.
For example, Soviet “reactive” ar-
mor seeks to unde the direct-hit
capability of smart antitank muni-
tions. When hit by a warhead, an
explosive layer sandwiched inside
the armor goes off, deflecting the
blast to save the tank.

Already the Soviets lead the
U.S. in some kinds of laser re-
search, and a Pentagon analysis
says they have caught up in six
technology areas, including aero-
dynamics, explosives -and optics.
They are at work on radar-evading
Stealth aircraft, and one smart he-
licopter antitank missile, the AT-6
Spiral, is said to have antijamming
devices and heat sensors that give
it a 90 percent kill probability.

“They already have quantity,
and now are looking for better
quality” that includes computer-
chip technology on MiG-29 and
MiG-31 fighters and computerized

weapons, bringing them closer to

artillery fire-control centers, says

) TSRS N

summed up by reported orders of -
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Misnomers

* “On impact, the shaped charge within the round
ignites and begins to play a stream of plasma on
the target. Each shaped charge configuration
has an optimum distance from the target where
the cutting power of the plasma cone is greatest.
This detonation distance is established by the
length of the warhead tip. The plasma cone
burns through the armor and sprays molten
particles into the tank at speeds of 30,000 fps.”
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More Misnomers

+ “A shaped charge detonates on impact,
liquefying metal, which melts the tanks armor.”

* “The jet is a high temperature plasma (about
20,000 C)’

* “The jet reaches a density several times that of
steel, and the armor becomes plastic and yields
whilst the jet torch assists by melting and
burning the armor metal”
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~ 40 YRS.
LITTLE
ACTIVITY

— 1745

— 1792

— 1864-1867

— 1883
— 1886

\

1928

1888

1911

f—— 1913

— 1914

— 1925
— 1926

TIME LINE 1745-1928

WATSON, U.K., EXPLODED
BLACK POWDER WITH AN
ELECTRIC SPARK

- VON BAADER

A. NOBEL, FIRST
DETONATOR-ADVENT
OF HIGH EXPLOSIVE

VON FOERSTER
BLOEM
MUNROE

M. NEUMANN, WASAG

U.K., TORPEDO

E. NEUMANN

SUCHAREWSKI, USSR
WATSON, U.S.
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THOMANEK= L1941 u.k.-
EVANS, PACK, WW I
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— |—1945 ]
— s KOREAN WAR
SCHARDIN —
~—1949 — CIT
KOLSKY EICHELBERGER,
EVANS PUGH, ET AL.
PUGH
THOMANEK
ET AL.
—=1955
1960

TIME LINE 1932-1960

WARFIGHTER FOCUSED.


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary
use period has ended.
om p I ete Thank you for using

PDF Complete.

% C

Click Here to upgreé

Unlimited Pages an

—~ 1960
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FRANCE, U.S.S.R.
(GOVERNMENT AND
INDUSTRY) CONTINUAL
RESEARCH

Former Soviet
Union and
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IN ABOUT 100 YEARS, THE US PARTICIPATION
IN SHAPED CHARGE TECHNOLOGY WENT FROM
THE DISCOVERY BY MONROE; 40 YEARS OF
LITTLE ACTIVITY UNTIL THE INTRODUCTION TO
WEAPONS TECHNOLOGY BY MOHAUPT ABOUT
1940; AND CONTINUOUS RESEARCH TO DATE.
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The petard or shaped charge of those times, relates
M. F. Massey of the Office, Chief of Ordnance,
Washington, D.C., in his “history” of hollow charges,
consisted of a cast or wrought iron case of various
shapes. This case was filled with powder moistened
with good wine, and pressed or pounded into the
case as firmly as possible, care being taken not to
crack a grain of the powder, “as flowers were
expensive even then and funerals consume time far
better spent in other pursuits.” The case was then
closed with a wooden plug and paper “well beaten in”
and painted with hot tar. A quick match or a fuse
Ignited the charge through a hole in the top.
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Years came and went and in 1825, one James
Cutbush, Professor of pyrotechnology at West
Point, recommended a further improvement in
the petard by substituting brandy for wine. That
recipe is still in use by makers of consolidated
charges and cased telescoped ammunition,
except that they use aguaeous solutions of
iIndustrial grade alcohol, not brandy. The
petard is by no means dead, as US patent
2,412,967, filed in 1943 attests.
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(a) (b) (c)

Figure 4, The Lined Cavity Effect
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Projectiles with Hollow Charges
(Note liner (g) in Fig. 3)
(WASAG patent, 1911)
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"The most advanced state in the history of shaped-charge was undoubtedly
achieved in France, In the gun-powder (actory siualed in Le Bouchet during
the period 1891-1893, a certain caplain named LEPIDI worked on a project
named “obus chambr¢”, which was nothing other than a HEAT(shaped-charge)
shell with a cylindrical lincr. During this period, LEPIDI performed a static
study of the influence of the liner thickness, of the standofT distance and of the
liner material and he was able (o statically perforate 140 mm of armor with a
155 min snell. The final construction of a nearlv modern anfitank shell fajled
at that time, only due (o Lroubles with the initiation system. Because of the use
of an inadequate time-fuse device, a gun cxploded and therefore the experiments
were stopped and the results sunk in forpetfulness”
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Hollow Charges with Increased Explosive Head
(M. Sukharevskii, 1926)
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Linear (Unlined) Shaped Charges
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Blasting Cap and Postulated Transformation of Lined

Bottom following Detonation
(R. W. Wood, 1937)
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DEVELOPMENT OF HOLLOW CHARGES’ (1942)
[From (54)]

Historical Survey:

1883 Work by Foerster (hollow charge effect, use in
projectiles)

1910 WASAG hollow charge for blasting charges of all
types patented. Sheet metal liner used without

knowledge of effect

1914 Neumann, "Investigation Into 'Hollow Charges'Without
Liner" (also acute angle cone hollow charge)

1926 Hollow charge investigations at inspection of arms
and equipment
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1 1935/36 Development of armor-piercing projectile by WA A
with hollow charge (patent Capt. Wimmer)

Late 1935 Demonstration of anti-tank rifle by Thomanek in
presence of Hilter and WA A . No results.

June 1937 Determination of favorable effect of standoff
detonation with hemispherical liner (WA F)

Nov/Dec 1938 Proposed introduction of shells with hollow charge

and aluminum liner (no increase in effect) by
WA Pruf 1
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Jun 1938- Work by Thomanek (employed by Luftwaffe -

May 1939 Gatow); evacuated hollow charge (no improve-
ment); recognition of liner effect by Prof.
Schardin; disagreement between Thomanek and
Schardin,

15 Feb 1939 Final report by WA Pruf 5§ on hollow charge
tests:; realization of increased effect (indepen-

dent of Gatow) through solid liner

June 1939 Introduction of 7.5¢m projectile with hollow
charge and aluminum liner.
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Dec 1939~ Test results presented by Thomanek to
Jan 1940 Research Institute Gatow (WA Pruf 1)
May 1940 Use of hollow charge detonations without

reinforced liner on Liege fortifications, after
development by WA Pruf §

May 1940 Explosive Experiment Company given green
light by WA Pruf 5 for development
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Most Significant Results:

Casing device for hollow charges (patent applied
for 10 August 1940).

Acute angle cone and liner with wall thickness

for armor-piercing projectiles (patent applied for

9 September 1940),

Diaphraghm-like liner for hollow charge, 6 November
1940.

Hollow charge for rifle anti-tank land mine, 29 May
1941,

7 Sep 1940 Detonation tests by WA F (without Thomanek) with
satisfactory results with acute angle cone hollow
charge (solid sheet metal liner) and standoff detona-
tion (cast charge).
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20-30 Sep
1940

Late 1940

March 1941

9 May 1941

First demonstration of anti-tank rifle grenade
(WASAG). Hollow charge with thin liner.

Completion of construction of hollow charge 15
(hollow charge with heavy liner) in Gatow.

Testing of hollow charge 15 on Maginot Line forts.

Delivery of 450 rifle grenades by WASAG_ for use
on Crete.

WARFIGHTER FOCUSED.


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

i ; Your complimentary
— use period has ended.
t CO m p | ete Thank you for using

e PDF Complete.
Click Here to up:

Steel liners (0.5 to 1 mm thick) were found to be superior
to gray-iron casting (June 1940). Hollow charges with conical liners
(up to 1.5 mm and with angles between 20 - 45 degrees) and
proper standoff (25 - 30 mm) would effect perforation of 15 mm
armor plate. The charges used were cast. An increase of the
diameter of the blast hole was made possible by the use of a
bell-shaped hollow charge which would also permit fewer irregula=-
rities than with the acute cone. The diameter was 1 cm (of the
charge).
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The idea of firing a hollow charge shell from the shoulder
was first conceived in 1937 lie, a rifle grenade).

NOTES: WA A is an abbreviation for Waffenamt (Army Weapons

Office) which had a department designated WA Pruf for the proof
testing of weapons. WA Pruf is an abbreviation for Warfenamt
Prurwesen (Offices of Weapons Proof and Development). WA F means
Waffen Forschung (weapons research) and worked with shaped
charges under the direction of Dr. Schumann. The Technische
Akademie der Luftwaffe or TAL (Technical Academy of the Air
Force) was headquartered at Berlin - Gatow and headed by

Dr. Schardin. It was roughly a World War Il counterpart of BRL.

For additional organizational details see Simon (57).
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Rifle Grenade (German Patent 975,806)
(F. R. Thomanek, 1941, assigned to WASAG) -
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1943 Garman paper "Preliminary information report about the enhanced
perdormance of holkweharge bodies by directad indtiation (lenses)®
von Prot, Or. Ench Schumann u. Dr. Gerd Hinrichs
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Sprenglocher der Hohisprengkorper
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A two meter diameter
shaped charge

B 7\  THE WORLD RECORD SHAPED
Cay” CHARGE WARHEAD

Diameter: 2 M Penetration:
Total Weight: 3,500Kqg Concrete - 18.5M (measured)
Explosive Weight: 1,720Kg Steel Armor - 7.5M (calculated)
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