
four 40-caliber, lO-inch rifles, whose ability to punish 
the enemy, even at the more distant ranges, is greater 
than that of the 12-inch guns mounted on the battle­
ship "Iowa"; for at 5,000 yards the 12-inch projectiles 
of the Iowa can theoretically penetrate, if they are 
capped, 9%, inches of Krupp armor, whereas the 10-
inch projectiles of the "Tennessee" can under similar 
conditions penetrate 11%, inches. Moreover, these 
guns are protected by 9 inches of inclined Krupp 
armor, which is superior to the 14 inches of vertical 
turret armor carried by the "Iowa." In a comparison 
of the secondary batteries, the "Tennessee" shows <J. 

superiority in total energy; since she carries sixteen 
50-caliber 6-inch guns, each with a muzzle energy of 
5,838 foot-tons and protected by 5 inches of Krupp 
armor, as against eight 8-inch guns of 7,500 foot-tons, 
and six 4-inch guns of about 1,000 foot-tons energy, 
having about the same protection. The total muzzle 
energy of a single discharge of all the guns of the 
"Tennessee" amounts to 202,224 foot-tons, whereas the 
total muzzle energy of a single discharge of all the 
"Iowa's" guns amounts to only 169,940 foot-tons. Fur­
thermore, the great superiority of speed possessed by 
the cruiser (22lh knots as against 17 kn,ots) and the 
higher velocity and flatter trajectory of her projectiles, 
would enable her to choose a fighting range and 
bearing with relation to the battleship, which would 
put the low velocity guns of the "Iowa" at a disad­
vantage and yet enable the "Tennessee" to deliver her 
fire with telling effect. 

Our armored cruiser fleet consists of twelve vessels, 
two of which, the "New York" and "Brooklyn," are 
now somewhat obsolete, although they are undergoing, 
we believe, a re-armament and ovel'hauling which will 
greatly increase their efficiency, at least in respect of 
the power of the battery. The other ten ships are di­
vided into two classes, in the earlier of which, known 
as the "California" class, are six ships, namely, the 
"California," "Colorado," "Maryland," "Pennsylvania," 
"South Dakota," and "West Virginia." These fine ves­
sels are 502 feet long, 69 feet 6lh inches in beam, and 
on a 24-foot I-inch draft they displace 13,680 tons. 
Each carries four 45-caliber, 8-inch guns in two tur­
rets, protected by 8 inches of Krupp steel, and fourteen 
6-inch guns protected by 5 inches of Krupp steel. They 
have ::t continuous water-line belt 6 inches in thickness, 
and their speed Is in every case from 22 to 22lh knots 
an hour. 

The "Tennessee" class are iarger vessels by about 
1,000 tons, the increased displacement being secured 
by carrying the beam out to 72 feet 10 inches and in­
creasing the draft to 25 feet. 'The water-line and side 
armor have been re-arranged and somewhat extended 
as compared with the "California" class, and the speed 
is about the same. The most marked improvement, 
of course, is in the main battery and its protection, 
the four 8-inch guns protected by 8 inches of armor 
giving place to four 10-inch guns behind 9 inches of 
armor, while two more 6-inch guns have been added to 
the secondary battery. 

The 10-inch guns are mounted in two electrically­
controlled, balanced, elliptical turrets, each with an are 
of fire of 270 deg. Four of the 6-inch guns are mount­
ed in independent casemates on the main deck; one 
at each corner of the central superstructure. The 
other twelve 6-inch guns are mounted on the gun deck 
in broadside, and each gun is isolated by splinter 
bulkheads of nickel-steel from 1 to 2 inches thick. 
The whole of the 6-inch battery is protected by five 
inches of armor. Four of the 6-inch guns can fire dead 
ahead and four dead astern. Of the twenty-two 3-inch 
guns, six are carried in sponsons on the gun deck (one 
of these will be noticed in our engraving forward of the 
foremost 6-inch gun) six are mounted in broadside on 
the gun deck, three on each beam in the center of the 
6-inch battery, while on the main deck immediately 
above these and mounted in broadside between the 6-
inch gun casemates, are ten 3-inch guns, five on each 
broadside. 

Each ship also carries four of the new 21-inch tur­
bine-driven Whitehead torpedoes, of the type which 
was fully described and illustrated in the SCIENTIFIC 

AMERICAN of January 6, 1906. 
The hull is protected by a water-line belt of 5 

inches of armor, which is worked in vertical strake3 
amidships, the strakes Extending 17 feet 3 inches in 
height from the protective deck to the gun deck. 
Throughout the machinery and magazine space this 
armor is 5 inches in thickness, while forward and 
abaft it diminishes to 3 inches. This 5-inch armor 
extends also in the wake of the casemated 6-inch 
gun entirely up to the main or upper deck. Two-inch 
nickel steel has been worked in the wake of the 3-

inch battery. The barbettes of the 10-inch guns, which 
are from. 4 to 7 inches in thickness, extend from the 
protective deck to 5 feet above

' 
the main deck. The 

turrets for these guns have a sloping front or port 
plate 9 inches in thickJ].ess, which may be taken as the 
equivalent of a 12 or 13 inch vertical plate. 

Steam is supplied by Babcock & Wilcox boilers to 
twin vertical triple-expansion engines of 23,000 con­
tract horse-power, The "Tennessee" WaS constructed 
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by William Cramp & Sons, who also built the armored 
cruisers "Colorado" and "Pennsylvania," above men· 
tioned, and also our first armored cruisers, the "New 
York'" and "Brooklyn." 

....... 

RECENTLY DISCOVERED RUINS IN RHODESIA. 

.BY RANDOLPH 1. GEARE. 

Spreading over an area between 18 deg. and 22 deg. 
south latitude and about 27 deg. to 33 deg. east longi­
tude some puzzling ruins have lately been discovered, 
concerning which very little has so far been published. 
More than one hundred and twenty separate localities 
show evidences of the same character of remains, while 
minor ruins of forts and what were probably guard­
houses are scattered for a considerable distance beyond 
the limits above indicated. Most of the ruins are in 
or near a region liberally supplied with granite, whose 
huge bowlders form parts of the walls,. which it would 
seem were erected for defensive purposes. Most of the 
blocks of granite measure from seven to eleven inches 
in length, txml from 2lh to 5 inches thick, roughly 
worked into a rectangular shape, while larger ones 
were often used in building the lower courses. The 
blocks were carefully laid in the walls, many faced 
on both sides, the interior being filled up with loose 
rubble. No cement or mortar was used, but the excel­
lent and solid character of the masonry is proved by 
the fact that some of the walls, 30 feet high and 16 
feet thick at the base, stand as firmly to-day as when 
they were built-probably as far back as 1,000 to 2,000 
years before the Christian era. 

The extent of some of the ruins, SUCll as Zimbabwe, 
Mundie, M'Popoti, Chum, Dhlo-Dhlo, and Khami, would 
indicate that they were important centers, the first 
being by far the greatest. The so-called "temple" at 
Zimbabwe (houses of stone) is perhaps the best ex­
ample of the architecture employed. It is an elliptical 
figure of three hundred feet by two hundred and thirty 
feet. Several ingenious theories have been propounded 
as to the Significance of the curves, of orientation, of 
the special object of the ornamental work in its walls, 
and as regards the standard of measurement used, but 
it is a question how far they can be relied upon. Thus, 
one explorer states that his measurements of the cele­
brated cone in the temple differ materially from others 
that have been made, and on which latter was founded 
the theory that the unit of measurement was the cubit 
of 1. 717 feet. 

lt is regarded as strange that none of the buildings 
is square or rectangular in form. The oldEr ruins are 
characterized by round ends to the walls and entrances, 
elaborately ornamented, while those of apparently reo 
cent date have square corners and straight walls. i;:;ev­
eral of the entrances were found to be covered in. At 
Zimbabwe passages or openings through the walls can 
be seen, the roof or top being supported by beams or 
slabs of stone. In the entrances of some of the ruins 
stout hardwood posts still remain, lying partly in re­
cesses which were left in the wall at the time of their 
construction, the blocks being laid carefully against 
the timbers. The theory has been advanced that the 
entrances to these ruins face the rising or the ,setting 
sun, which might indicate some form of sun-worship, 
but others affirm that these openings point to all parts 
of the compass, and were evidently placed where best 
suited to the special locality. 

In the older type of fllins the walls generally run 
in one face from the foundations to tne top, while in 
later ruins the walls r.re built in two, three, or even 
four tiers, stepped back, and forming terraces two to 
ten feet in width, and originally covered with a con· 
crete or cement pavement made of crushed burnt gran­
ite. 

The most characteristic feature of the buildings is 
the way in which they were ornamented. Spaces were 
left in the courses by introducing sloping tiles or thin 
slabs of stone of different colors, or by laying some 
courses of a different colored rock. Explorers report 
that they have discovered several distinct types of or­
namental work, which they have named and classified 
as (1) dentelle, (2) chevron, (3) herring-bone, or 
double line of sloping blocks, (4) sloping block, (5) 
check or chess-board pattern, and (6) courses of dif­
ferent colored rocks. The first of these styles of orna­
mentation-the least common of them all-is formed 
by placing blocks with an angle facing outward, as is 
often Seen in. modern brickwork. The second is a kind 
of inverted V (the apex uppermost). In the third the 
V lies sidewise, one following another. In some in­
stances the slabs or tiles of each "herring-bone", are 
of granite or i ronstone, or occasionally a section of 
granite tiles is followed by one of ironstone. In others 
the herring-bone figure extends for a long distance, 
while in others each pattern is separated by one or 
more full-sized blocks of granite. The "sloping block" 
is similarly varied. In the check or chess-board style 
the pattern is formed by leaving out alternate blocks, 
the dark cavity which remains forming a marked con­
trast with the gray face of the wall. 

At Zimbabwe is seen a special style of ornamental 
work, consisting of large beams or posts of granite and 

soap!ltone fixed into the top of the walls, �enerally in 
an inclined position. The objects found in these ruins 
embrace a large variety, including iron and brass can­
non, silver utensils, crockery, beads, glass, etc. These 
would indicate the presence of the Portuguese at some 
time. Articles of iron and copper are supposed to rep­
resent comparatively recent Kaffir occupation; while 
worked gold in plates, bangles, beads, tacks, ferrules, 
etc., are considered to be typical of the ancient build­
ers who, in search of the precious metal, penetrated 
into what was to them the uttermost part of the world. 
Such articles as the beads, gold work, roughly carved 
stone emblems, etc., are claimed by some to establish 
the antiquity of the ruins beyond doubt on account or 
the similarity between them and other like objects 
found in Egypt and Arabia, although it is of course 
possible that these articles may have been brought 
from Northern Africa by Arab traders or by migrating 
tribes in comparatively recent times. This is a prob­
lem which further investigation alone can solve. 

Mr. Randall McIver, who largely through the assist­
ance of the Rhodes trustees has made extensive ex­
plorations in this reglon, divides these ruin-sites into 
two groups, the first including the Rhodes estate, the 
Niekerk ruins, and Umtali; the second embracing 
Dhlo Dhlo, Nanateli, Khami, and the celebrated Zim· 
babwe. Dhlo Dhlo is easily accessible from Bulawayo, 
being only sixteen miles from the railway station of 
Insiza. Round the citadel there runs a girdle-walk, 
built of rough, unworked stones, carelessly piled on 
one another. Viewed as a whole, with the citadel on 
high ground in the middle, and this rough wall sur­
rounding it, Dhlo Dhlo strongly resembles the eastern 
fort at Inyanga, whose antiquities have been described 
as "hill forts," "slave pits," and "water furrows." 
Some explorers believe that these pit dwellings not 
unfrequently contained a subterranean passage, put 
others affirm that they were built up, and not exca­
vated. The builders commenced by raising a massive 
platform, whose exterior platform was composed of 
large, unhewn rocks, carefully selected and fitted, while 
the inside was filled with earth and rubble. On con­
tinuing the work down hill, the builders did not con­
tent themselves with maintaining the same height of 
platform all the way, but added extra courses in pro­
portion to the increase of the gradient, so as always 
to maintain a horizontal surface over the top. On the 
upper side of the incline the artificial structure might 
only be a meter high, but on the lower side it was 
often two or three meters high. So it was possible, 
by leaving a space within the platform itself ,on the 
lower side, to make a pit without excavating at all, 
and this the ancient builders appear to have continual­
ly done. Thus i'le floor of the circular or elliptical pit 
is always found on the actual level of the ground out­
side, though its sides may be as much as eight feet in 
height. 

The cement walls of Dhlo Dhlo r.re still partially 
intact, and the circular ones were foundations and 
floors of huts, but where the circumference of one 
circle abutted on another, a horseshoe or wedge shaped 
piece was often inserted to fill the space which other­
wise would have been left vacant. Excavations showed 
these hut-foundations to have been constructed as fol­
lows: On the bed-rock was first put a layer of large, 
rough stones mixed with earth, and a fiooring of cement 
some 40 centimeters thick was laid upon this. Then 
the cement walls of the round hut were erected upon 
this floor, and divisional walls of the same material 
were inserted to divide it into compartments. The 
walls of the huts bear the clear impress of wooden 
stakes, against which the cement had been plastered, 
and stakes were also used to hold together and 
strengthen the cement of the platform while it was 
drying. In all these platforms wooden stakes are 
found within the cement of the floor, generally running 
clear down to the foundation. There is therefore noth­
ing surprising in the presence of wooden posts stand­
ing up above the ground to support the sides of the 
stone walls at the main entrance. 

Some idea of the vast extent of these ruins may be 
had from the fact that the Niekerk ruins alone cover 
an area of not less than fifty square miles, and it is 
said that within their limits it is hardly possible to 
walk ten yards wthout stumbling over walls or build­
ings of rough, undressed stone. The general principle 
of these ruins is described as embracing nine or ten 
hills, each of which constitutes a separate unit, com­
plete with its own buildings and divided at the bottom 
from its neighbor by Q boundary wall. Such a boun­
dary is the first in a series of concentric lines which 
rise one behind the other, at first low and wide apart, 
then higher and closer together, until the crown of the 
hill is reached. On one of the lower hills there were 
counted fifty distinct concentric lines from the valley 
to the top. 

For what purpose could these walls have been built? 
Mlr_ McIver disposes of the idea that they were built 
for purposes of CUltivation or irrigation, and concludes 
that t):ley were intrenchment lines, which leads to the 
supposition that the inhabitants were subject to sudden 

attacks from hostile tribes, 
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In many of these fortified places objects of different 
kInds were found, including articles of copper, bronze, 
and iron; also stone implements, quartz, and crystal 
arrow-heads. In one excavation Mr. Mciver found the 
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from the fire and various small articles and imple­
ments, in large earthenware jars, which were found 
buried in groups of varying number, or sometimes in 
layers, one on the top of the other. 

decorated with geometrical patterns incised while the 
clay was wet. In the ash-heaps were numerous small 
objects, principally iron tools. The stone implements 
occurred under similar conditions and in the same 

Decorated Wall of the Khami Ruins. Upper Part of Main Entrance Passage of Khami Ruins, Showing 
Cement-l<'aced Wall. 

Dhlo Dhlo Ruins. A Decorated Wall. 

The Monoliths and the Little Towers on the Walls. Doorway Leading into the Zimbabwe Ruins. 

A Passage in the Zimbabwe Ruins. A Soapstone Column, Bearing a Carved 
Crocodile and Bird. 

Cone in the Elliptical Temple of Zimbabwe. 

GLIMPSES OF THE RECENTLY DISCOVERED RUINS IN RHODESIA. 

remains of ceremonial feasts, consisting chiefly of 
bones of antelope. They had been partially burned, and 
the great logs of the fire were discovered in several 
cases. There they had been placed, with the ashes 

The pottery vessels were all broken and their con­
tents had been poured out; but numerous large frag­
ments were found, which when pieced together, formed 
a unique collection of well-finished hand-made pottery, 

p laces as those of iron. Many of these offering-heaps 
were placed beside or behind little cairns of stones, 
which suggests some speculation as to the religious 
ceremonies involved. 
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