
(Entered at the Pn�1 Office of New YOrk. N Y  .. lUI Second Class :\lntter. Copyri�ht. lEi�"J. by :\iunn I,.\: Co.l 

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHA�TCS, CHEMISTRY, AND MANUFACTUltE�. 
Vol. LXXXI.-No. �7.]· 

ESTABLI8HED 1845. NEW YORK, DECEMBER 30, 1899. [1113.00 A YEAR. 
WEEKLY. 

-8� 8. L.R.IFLE:-
-An EP, DECK Dr THt' A-rL,\ NT'" 

D •• placement, a,ooo tons. Speed (estl!l'ntro). 17'5 to 18 knnta. Maximum (loal (lapaclty,67U tons. (lompl"ment,2116. A1'1tIor, l�lnch nrotectlve deck amidships for QIle·thlrd. of J!l!I.I(til. 
�rPlamen" two 8-lnch B. L. rIJiee, aIx 6-IllCb rapld.lIre j(IIlls. one 3-lneh lIeld gnn, .Ix 6.pounder rapid.llre I[Uns, four l.pounder lIutomntic gUDS, two Colt macb1ne guns. D"te: Launched. lJ!84: recoIl8trocted, llUI, 
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THE RECONSTRUCTED CRUISER " ATLANTA." 
Not the 'east iruportant branch of the work accom

plished by the Bureau of Com:t��'ction and �epair is 
that of reconstructing, or what we llJight call reju ven
ating, the older cruisers of the navy. For obvious 
reasons this work is not so 
attractive or so much in the 
public eye as the construc· 
Lion of uew battleships and 
cruisers, although it is in its 
way quite as important. The 
reconstruction of our earlier 
ships, which is being steadily 
and very ably carried out, 
chiefly by Naval Constructor 
Bowles at the New York 
navy yar'd, s a v e s lIIany a 

good ship from being rele
gated to the reserve list, if 
not to that of the obsolete or 
condemned. The latest cruis
er to be thus overhauled and 
refi tted is the "Atlanta," of 
which we present illustrations 
on the first page of this issue. 

J citutific �1Utritau. 
the wooden decks, 
bulkheads. and fur
niture. We present 
two illustrations of 
the captain's room 
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The" Atlanta" was one of 
the three first vessels to be 
built for the new navy. As 
launched, she was a :;;Plui-pro
tected cruiser of 3-,000 tons 
displacement and 15'6 knots 
trial speed. Her protective 
deck of 1%-inch steel was only 
partial, and covered merely 
the engines and boiler space8, 
the ends of the vessel being 
11lJprotected. This is a me
thod of construction whose 

REAR VIEW OF DOOR, SHOWING ELECTRIC 
MOTOR CASE, WITH HAND·OPERATING 

CRANK SHIPPED 

FRONT VIEW OF WATERTIGHT DOOR, SHOWING 
RAISING AND LOWERING GEAR AND ELECTRIC 

w h i c h strikin�ly iIlultrate 
the changes that have been 
made. One of these repre
sents the cabin as originally 
fitted. It shows the wooden 
bulkheads and elaborate pan
eling, both outboard and on 
the ceilings and bulkheads. 
and the characteristic heavy 
furniture. All of this wood
work was mor'e ur less, and 
generally mar e than less. 
h i  g hI y inflamllJable. In 
the process of refitting, the 
wooden bulkheads were re
lIIoved and the panelinl!"s 
stripped from the ceiling and 
from the outboard turtle
.back. Their place was taken 
by corrugated metal for the 
bulkheads, a coating of cork 
paint for the ceiling, and a 
covering of asbestos on the 
outboard walls. The wooden 
furniture is replaced by fur
niture of metal, one piece 
of which, a neatly designed 
roller-top desk, is shown in 
the engraving. The asbestos 
sheathing possesses the re
quirements of a non-conduct
ing, incombusti ble, splinter
proof covering. The asbestos 
fire·felt is laid over wire cloth 
which is attached to a frame

work of light angle-bar, car
ried between the ship's 
frames or bulkhead stiffeners. 

faults are so obvious that it 
has been abandoned for a number of 
years, although we regret to see that it 
has been adopted once more lin our six 
new cruisers of the" Denver" class. The 
original armament of the .. Atlanta" 
consisted of two 8-incll guns carried on 
the main deck behind shields and six 6-
inch guns mounted in broadside on the 
main deck within the superstructure, 
There was also a battery of slllall rapid
fire gouns. 

The wOl'k of reconstru��lUl1' has been 
very complete. The Gld horizontal, COUl
pound engines �a"e been changed to 
triple·expa"!:;ion by the addition of a 
high pressure cylinder. At the same 
time the eight old, single-ended, Scotch 
boilers have been removed and replaced 
by two single-ended Scotch boilers and 
four Wilcox & Babcock water-tube boil· 
ers, the Scotch boilers carrying 180 pounds 
of steam and the Wilcox & Babcock 250 
pounds, Thill change hall not only great· 
ly increased the boiler capacity, but it 
has reduced the bulk of the installation 
sufficiently to allow the construction of 
an athwartship coal bunker, which will 
increase the total coal capacity of the 
vessel by 80 tons, or about 17 
per cell t. TlJese changes are 
expected to result in an in
crease of the vessel's speed 
from 15% to 17% 01' possibly 
18 knots speed. 

'rile ship's main battery, 
which was formerly o{ the 
short·caliber, slow· firing type, 
has been entirely renovated, 
All of the guns, including the 
two 8·inch bow and stern 
weapons, are of the rapid
fire type, the sights being 
1lI0unted upon a sleeve in 
which the gun recoils and 
the breech mechanism being 
brought fully up to date. 
Although the new 8-inch guns 
are not officially known in 
our navy as rapid-fire, they 
do actually possess the char
acteristics which mark the 
so-called rapid-fire guns of 
this size in foreign navies. 

CONTROLLING DEVICES. 

U. S. S. "ATLANTA"-CAPTAIN'S CABIN AFTER FIREPROOFING. 

The felt is flush with the sur
face pf the frames, or the edgps of the 
angle-bars. and asbestos m i II b o a  r d, 
three·eiglrths of an inch thick, is placed 
over the fire-felt to secure a slllooth, hard 
finish, and it is held in position by gal
vanized iron muldings. The mill board 
is coated with sizing to prevent absorp
tion, then painted with white enamel and 
striped with gold, the result being a 
pleasingpanpl effect. The asbestos sheath
ing has a Jight, cheerful appearance; it 
is warm in winter, cool in summer, and is 
free from the" sweating" which is such 
an insuperable objection to the use of 
the plain steel partition. The changes in 
the captain's cabin are typical of the 
work which has been done throughout 
the whole of the officers' quarters. One 
notable change which is conducive to 
convenience and cleanliness is the design
ing and putting in position of a folding 
metal berth, which in the daytime can 
be folded against the wall and screened 
by a curtain. For reasons which are 
only too well known to tho�e who sleep 
at sea, the substitution of an open and 
accessible metal berth for the old, fixed 
wooden bunk will be greatly appreciated. 

Other eVIdences of t he 
thoroughness with which Na
'Ial Com,tructor Bowles has 
carried out the work of fire

proofing is further seen in 
the new metal rifle racks for 
the marines, metal lockers for 
the gun division, the sub!lti
tut-ion of wire screens in 
place of wooden bulkheads 
for the executive office, metal 
ladders and numberless other' 
substitutions of metal for' 
wood. On the superstructure 
deck the old wooden chart 
house has made way for a 

new steel structure with cir
cular lights. All of these 
changes have been made 
under the immediate super
vision of Assistant Naval 
Constructor Watt, to whollJ 
we are indebted for COUl'te
sies in the preparation of the 
present article. 

'rhe lessons of the late war 
lia ··e been turned to good ac
count in the work of recon
struction, for the" Atlanta," 
on and above the main deck, 
is absolutely stripped of com· 
bustible llIaterial ; lwd if she 
is ever called upon to fight, 
there will be no fear of her 
being prematureJyput out of 
action by the burning up of U. S. S. "ATLANTA," SHOWING WOODWORK IN CAPTA.IN'S CA.BIN BEFORE REFITTING. 

The work above the main 
deck looking to the safety of 
the ship from fire finds its 
match below deck in an en· 
tirely new system of water
tight, electrically operated 
doors, which have., been de· 
signed by Naval Constructor 
Bowles and receive their first 
installation in a warship on 
board the "Atlanta." We 
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have had the opportunity of inspecting the operation of 
the door, and it impres�es us as being an admirable solu
tion of this difficult and most vital problem. Briefly 
stated, the absolutely essential elemeuts of a successful 
watertight door system are first that every door may 
be closed simultaneously and instantly from the bridge 
or some central station, and that some telltale an
nouncement shall show that the·y are closed; secondly, 
that it shall be possible to raise and lower each door 
independently. and from either side of the door, with
out conflicting- with the operation from the bridge; 
thirdly, that it shall be possible to close the door either 
against a rusil of water or through coal which may 
have accu 1ll11lated in the doorway. These features, 
with others of minor importance. are all fulfilled i n  
t h e  present instance. T h e  clear opening o f  the door 
can be of any desired size; for coal buuKers as shown 
in our engravings, it is generally about 4 feet 6 inches 
by 2 feet. The door is a steel plate rh'eted to a sliding 
frame. The guide-frame of bronze is bolted to the 
bulkhead, the guides being tapered lfJ of an inch to 
the foot. The sliding-frame is Illade with eleven 
wedges of the �all1e taper as the guid es, there being 
four on each side, two on top and olle on the bottom. 
The surfaces nearest the bulkhead of both the guide
frame and the sliding-frame are scraped snrfaces which 
form a water-tight joint by the wedge 
action which occurs during t he last 
half-inch of closing. The guide-frame 
is open at the lower edge to prevent 
clogging or jamming. 

I 'ieutifit �lUerita •• 
door is an excellent piece of work both in design 
and construction. Judging from its operation as 
now installed on the "Atlanta," it appears to admir-

STONE CRABS THAT RESEMBLE ROCKS. 

ably fulfill the requirements of a perfect wa:ter-tight 
door installation. \Ve understand that Mr. Bowles' sys-
1.1'111 will probably be exhibited at the Paris Exposition, 
where, by the way, the valuable Pollok prize is to be 

Such is the" Atlanta" as she will appear when leav
ing the (Javy yard for her trial trip .. The renovation 
and reconstruction have been so admirably planned 
and carried out, that except for the fact that she pos
sesses only a pal·tial armored deck, this vessel will now 
be well up to the standard of modern cruisers of her 
class. 

. ,. I. 

ARCHEOLOGICAL APPLICATION OF THE ROENTGEN 
RAYS. 

Shortly after the announcement of the discovery of 
the Roentgen rays, Prof. Stewart eulin, of the Free 
Museum of Science and Art of the University of P enn
sylvania, foresaw the possible future of the new rays in 
examining the internal construction of valuable muse
um specimens. After suitable apparatus had been in
stalled in the Pepper Clinical Laboratory by Dr. Charles 
Le�ter Leonard, an attempt was wade to test the prac
tical application of its value in arch81ological work. Dr. 
Leonard made a successful radiograph of a Peruvian 
mummy, and the photograph disciosed the fact that the 
clusely wrapped bundle colltained the skelE'ton of It child 
having a string of stones 01' shE'll ueads about its neck. 
Another radiograph was obtained of a rlesiccated 
human foot with a leather sandal. This !!,ave promise 
of t,he utility of such pictures in the examination Of 

such objects. Mr. Cushing expressed 
the opinion to Prof. Culin that a piece 
of turquoise was concealed beneath 
the heavy wrappiug of brown yarn 
that binds the finger loops of every 
fine prehistoric throwing stick from 
Mancos Canon, Col., in the University 
Museum. Mr. Cushillg was of the 
opinion that the turquoise was the 
heart of a fetish bird. It occurreu to 
Prof. Culin that the verification or 
this conjecture wight be secured, aud 
photographs of the wrappin!!,l:i with 
corresponding radiographs were made, 
with the result as shown in our en
gravings, which we are enabled to 
present through the courtesy of Prof. 
Culin. 

The door plate carries a bronze rack 
into which gears a pinion keyed to a 
horizontal shaft which is carried at 
the top of the guide-frame. Thi� 
pinion engages a smaller pinion on a 
second horizontal shaft, at either end 
of which is I,eyed a worm wheel, which 
in its turn engages a worm. The 
worm-shaft passes normally through 
the bulkhead and is driven by a one 
hOl'se power electric motor, which is 
carried in a watertight casing on the 
opposite side of the bulkhead. Crank 
shafts are provided, which slip over 
the hexagonal end of the worm-shaft 
on either side of the bulkhead. and 
may be nsed for hand operation of the 
doors. The motor is Cotlll'ound-wonnd 
and o[ the short shunt type, the short 
shunt coils being relatively weak and 
wound outside the series coils. The 
circuits are so arranged tilat for rais-

KELP FISH (Heterostichus rostTatu�), SHOWING ITS VERTICAL POSITION IN THE 
TANK, MIMICKING THE KELP IN SHAPE AND COLOR. 

It will be seen that four stone 
beads, presumably of turquoise, are 
revealed as Mr. Cushing had surmised. 
The extreme fragility of the wrapping 
was such as to render an examinat.ion 
by other means impossible without 
serious injury to a most valuable speci
men. In the current issu!' of the SCI-
ENTIFIC AMERICAN SUPPLEMENT ap
pears Prof. Culin's article, accompaing the door only, the �erie� coiis are 

in circuit, giving a q nick and easy starting; while for 
closing the door, whertl it may be necessary to cut 
through coal 01' other obstructiollS, the shunt and series 
coils are both in circuit. The cUl'l'ent is controlled by 
a three-poillt spring lever s witch on each side of the 
bulkhead. The switch is normally in its central posi
tion, in which the 
door closing circuit may 
be completed fro III the 
bridge or frolll any cen
tral station in the ship 
The door-opening cir
cuit can be cOlllpleted 
only at the door, and 
this is done by moving 
the lever to the right 
or left. operations which 
rai�e or lower the door. 

The operation of this 
system is as follows: In 
case of an emergency 
such as a collision, the 
officer on the bridge 
can immediately close 
every water-tig-ht door 
throughout the vessel, 

awarded for the best marine life-saving device submit
ted. Fuller details rega rding the system can be gath
ered from a paper read by Assistant Naval Constructor 
Watt at the recent meeting of the Society of Naval 
Architects and Marine Engineers, and published in the 
Proceedings. 

nied by additional side views of tIle specimen. 
., ... 

MIMICRY OF THE KELP FISH. 
BY CHARLES FREDERIC BOLDER, PARADENA" CAL. 

It is said of certain uatives of South Africa that. when 
they go into battle they carry bushes in their hands 

a small signal lamp at 
the bridge, or other select
ed station, lighting up dur
ing the movement of the 
door and going out as 
soon as the doOl' is  closed. 
If any of the crew should 
be shut in a water-tight 
compartment, or should it 
be necessary to pass from 
o n e  compartlllent t 0 
another aftp-r the doors 
have been closed frow the 
central station, all that is 
necessary is to turn the 
spriug lever at the par
ticular door, when it will 
open, the level' returning 
to the central position and 
closing the door automati
cally when the person has 
p a s s e d through. Me-

Finger Loops with Wrappings and Fetiches of Throwing Stick, from Cliff Dwelling, Mancos Canyon, Colorado. 

ami 1II0ve so slowly 
alollg' that it is almost 
illlpossible to distin
guish them from tilt' 
mass of verdure about 
them. When an Ame
rican warship is about 
to begin an engagement 
she is painted lead 
color, the object being 
to make her simulate 
the color of her iUllne
d i a t e  environlllent. 
Even the men behind 
exposed guns 011 the 
cruisers during the late 
war were ordered to 
paint their clothes the 
pl'evl-liling hue, �o that 
the�\J"rpshooters of the 
enemy would not pick 

Radiograph Shows Inclosed StoDe Beads OODcealed by Wrapping.
' 

chanically considered, the AN ARCHEOLOGICAL USE OF THE ROENTGEN BAYS FOB THE EXAMINATION OF A THROWING STICK. 
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thpm off. 
This is called miUJicry; 

the su bjects illlitating theiI' 
surl'Oundillgs as a protec
tive measure; and that 
llIan has obtained the sug
gestion from uature is evi
dent to any one who has 
wade e\'en a superficial 
study of t.he subjpct, a'l in 
every ltranch of animal lirE' 
sOUle f o r m  s a r e  [oulJd 
which protect themselves 
from enemies in the man
ner described, namely, by 
imitating more or less their 
surroundings. 

This singular mimicry is 
exhibited in a particularly 
interesting manner alllong 
tishps, and the accompany
ing illustration shows one 
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