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BALLISTIC TEST OF RE-

FORG�D ARMOR PLATE 

FOR THE RUSSIA. 

The continued progress 
made in the manufacture of 
armor in this country by the 
Cal'llegie Steel Company, 
Limited, is well illustrated by 
the engraving's we present 
this week of the results of the 
ballistic test of the last Rus
sian trial plate for the Rlls
sian armorf'd crui�er Rnssia, 
tested at the naval proving 
ground at Indian Hearl, 
May 13, 1896. 

The tough, hard armor 
manufactured by the Carne
gie COlllflany under the pat
ent of W. S. Corey represents 
the latest development in the 
manufacture of Amel'ican 
armor plate_ The combina
tion of the qualities of tough
ness and hardness is obtained 
as the result of special chemi
cal composition, work, super
carbonization, reforginl-{, and 
water hardening. The final 
operation is the actual 
face hardening (frequently 
called tempering), and it con
sists in the sudden applica
tion of a suitable cold liquid. 

The plate ill question was 
16 feet long, 8 feet wide, and 
tapered from 8 to 4 inches in 
thickness; and was of nickel 
steel, face hardened and re
forged. It was attached by 
bolts in the usual manner to 
a wood backing and was at
tacked in rapid succession by 
five 6 inch and three 4 inch 
Holtzer armor-piercing shell 
fired at high velocities, the 4 
inch projectile� being fired 
only against the thinnest sec
tion of the plate. 

The requirements of the 
test were that four 6 inch 
projectiles fired at striking 
velocities of 1,856 foot seconds, 
and four 4 inch shell at strik
mg velocities of 1,9!6 foot sec
onds, should not get entirely 
thrl)ugh the plate and back
ing nor crack the plate suffi
ciently for any portion of it 
to leave the backing. 

Owing to the very great ir
regularity of t h e  Dupont 
brown powder employed, the 
velocity of the third shot was 
so much below that required 
that an additiona I 6 inch pro
jectile was fired at the point 
marked No. 5, very near to 
impacts Nos. 1 aud 2. But as 
the plate stood l1p so wen 
under its repeated batter'i ng, 
the fourth 4 inch shot was 
waived. 

The project i1e;; were fi red in 
such quick succession that 
the stresses caused thereby 
must have seriomly taxed the 
plate. This method of test 
would certain ly discover any 
lack of uniform ity in the 
plate, while its ability to keep 
out and completely pulverize 
a 6 inch Holtzer sh,,11 when 
fired at a striking velocity of 
2,149 foot seconds ;; h o w e  d 
what splendid ballistic resist
ance it possessed. 

The proximity of the points 
of impact to the edges and 
corners of the plate and to 
e a c h other; the number, 
rapidity of attack and high 
velocities of the projectiles; 
subjected the plate to such 
an unusual test that General 
Mertwago, the president of 
the Russian inspection com
mission in the United States, 
recommended that the r e 
maining armor under manu
facture by the Carnegie Com
p a n  y be accepted without 
further test, which recom-
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FRONT FACE OF PLATE AFTER TEST. 

'- � -
X8 

��� 
Jt!!l 

J(\A.s.\.S\:i�.t�\\"16"'� 
�, 

- - If! '-I\.(\l. ��� �9 

1 
.If's 

.Jf'i 

" �\. 
• A"� 

J{'� 

"- �-

. - �-' 

REAR FACE OF PLATE AFTER REMOVAL FROM BACKING. 

BALLISTIC TEST OF NICKEL-STEEL, REFORGED ARMOR PLATE FOR THE 
RUSSIAN GOVERNMENT. 

© 1896 SCIENTIFIC AMERICAN, INC. 

mendation the R u s s i a n  
go,'ern ment unhesitating Iy 
granted. 

In fact there seems to be no 
doubt that the plate would 
have kept out any projectile 
of a caliber equal to the thick
ness of the plate at the point 
of impact if fired at service 
velocities. This certainly is 
an excellent protection for 
any ship. Both Ru�sia and 
the Carnegie Company are 
to be congratulated, 

The following table gives 
the details of the test: 
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Broke No 

1 6 1887 2484 5 �? er'ks. 
2 6 1826 2311 5 ::. 3 6 18�6 2480 5 .. 

4 6 1846 2362 6 .. " 

5 6 1866 2413 6 .. .. 

6 4 1991 907 2 " " 

7 4 1958 877 2 " .. 

8 4 1959 878 2 " .. 

9' 6 2149 3221 7 .. .. 

* This round fired at the request of the 

Carnegie Company, the group of armor 

having been accepted after the eighth 

shot. 
4 •••• 

Water Presl!lure at Two 

HUlld"ed Feet. 
A crushed mass of iron now 

lying in a scrap yard at Pitts
burg demonstrates the tre
mendous pressure of water at 
a great depth. It was con
�tructed for a diving bell, and 
was intended for me in Lake 
Michigan. As originally con
structed it was a cube about 
six feet square, t a p e r i n g  
slightly at both ends. The 
material wag phospor bronze, 
fi ve-eighths of an inch thick. 
Each plate was east with a 
flange, and they were bolted 
together, the bolts b e i n  g 
placed as closely together as 
was consistent with strength. 
The Ride plates were further 
strengthened by ribs an iuch 
thiek and two inches wide, 
and the entire structure was 
strongly braced. The win
dows, intended to be llsed as 
outlooks by the divers inside, 
were three inches square, for
tified with iron bars and set 
with glass plates Ollfl inch 
thir·k. The entil'e weight of 
the bell was 23,0"0 pouuds. 
When completed it was sent 
to Milwaukee and towed out 
into the lake about twelve 
miles, where there was over 
two hundred feet of water, 
and was sent down for a test. 
The manufacturer of the bell 
wa� so confident of its strength 
that he wanted t.o go down 
in it on the test trip. It was 
well he did not. When it 
reached a depth of ahout two 
hundred feet, strong timbers 
which had been attached to 
it came to the surface in a 
spli utered condition. Sus
pecting an accident, the bell 
was hauled up and found to 
be crushed into a shapeless 
mass. The inch thick plate 
glass bull's eyeg were pulver
ized and the entire body of 
the bell forced inward until 
none of its original outlines 
remained. On a basis of two 
hundred feet depth, the pres
sure that crushed this seem
ingly invulnerable structure 
was 86'8 pounds per square 
inch, or 353,924 pounds to 
each side of six feet square. 
The total pressure, therefore, 
on the cube was 2,723,548 
pounds, or 1,361'7 tons.-In
dianapolis Journal. 
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