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Science and Invention

VERY great deal has been said |
and written about the United |
States battleship New Mexico. |
Popular interest, mo doubt, |
pas centred around this great super-
ireadnought because it is the first |
pettleship of any nation to be propelled !
by electricity. |
Electric drive has been so succesaful
d it military advantages have be-
wme 80 gencrally recognized that the
NXavy Department has decided to equip |
oll of its new capital ships with elee-
{rie propulsion apparatus l
With a view to presenting to the
sn intimate popular description
of this battleship, the General Electric
Company, Which manufactured and in- |
stalled its electrical propulsion equip- |
pent, recently asked and received the
ission of the Navy Department to |
yisit the New Mexico at dry dock in lha:
Brookiyn Navy Yard, to mingle with |
the officers and men and to take pict-;
sres of the ship, both inside and out.
The results of this visit are here set
forth. The vicws are believed to be
the only pictures of the interior of a
pttleship  ever procured — certainly
sises the beginning of the European
|
|

.
Some Interesting Statistics

Before taking the reader through the
dip certain popular and statistical
data coneerning her will be of interest.

The battleship New Mexico was built
st the Brooklyn Navy Yard and |
isunched in the summer of 1917.

ghe is 624 feet over all

She weipghs (displaces) 32,000 tons.

She draws thirty feet of water.

$he is ninety-seven feet four anid
spe-hall inches broad, messuring at the
wmterline

At full speed she can make slightly
is excess of twenty-one knots an hour.

She generates 28,000 Lorsepower for

propuision. |
Her crew numbers nearly 1,200 men.
She burns oil instead of coal as fuel
aad has & total fuel capacity of 3,400 |
tens, or 6,800,000 pounds, or about
1,000,000 galtlons. |
The best of engineering skill was
lavished on her manufscture and many
we!l known firms contributed to her
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vy a rted to the
ehip ¥ n armed orderly, we report tu
the oficer of the deck, resplendent in
brickt s form and white giloves, on
the guarter veck and sre led down a8
to one of the upper decks
proceeding aft, atong which we come to
the log room, which is the office of

Lie:terant Commander P. L. Carroll,
thie! engineer,

Inspecting the Ship
As we express a desite to see
this

Con:nender Carroll turns

one of the Junior englneeri
and we start by reporting to
gting bridge part way u
mast ond examine into
spparatus for transmitiing s
the engine room for the contrel of thi

vess«| and to hal? a dozen other parts
of ip, ench of which has & par-
tiet lur and important v ien to per-
forn The 1 n partial
view of this the signal
inst s

Kext we &
ol
nAY
We find.

. i nar. kin P

i term s reetly behind th
Tud The rudder Is =0 lurge and
ponderous that only in the most un-

usgn] eireumstances can it be moved
by band. Mere wa meet the firat appli-
eation of electricity. A complicated

—

'Big turbo-generator unit which furnishes electric current

short hoturs of leisure afforded an offi-
eer on active duty.

A long line of ranges extends along
one side. This kitchen is run by steam
and ofl rather than electricity. The
ranges burn oil instead of cosl for
fuel. The erew eats in the kitchen, sit-
ting at long tables which, when not in
use, are strung up against the roof.
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The March of Electricity
By Brewster S. Beach
CARCELY fifteen years ago electricity had never boen seriously
considered as an agency in the propulsion of marine vessels, |
though the adoption of eleetrical ewrrent in the operation of :

paratively slow to reach the acean.

{ ng.
The possibility of electvical py

indeed, us zoon s et

streetears, automobiles, ratlrond engines, ete., was an accepted fact.

The forward march of electrical progress, since the United States
has not in recent yrars considered itaelf a seafaring nation, was com-

as a motive force in driving locomotives and other vehicles of land
transportation had reahed an advanced stage of development, but the
steamboat seemed to have “escaped.” due probably to the difficulties
surrounding the adoption of satisfactory and efficient electrical means
of propulsion. This condition, hawever, was not degtined to last very

onulsion of ships wasz talked about,

fupiment reached an advanced gtage,
tyht, engineers were ready o adopt
sion between the turbine end pro-
they been {n this respect that to-day the
vivd by Secretary Dawniels, has been won

it mevcantile marine field.

q itE iy | o i i
turbine When the turbine deve
comb i fgh sj d I light i
ciectricity @ mead | olvanism
pellers. o succeseful lo
United S'a vy,
over to the principle of clectri dri
new capital ships with electrical mac
making trides in the cargo-carry

Various applications of electricity

'
heaun to be wsed, bt the artun!

tedd the development of the steam

and has deeided to equip all of its
inery, while the theory s already

Steering Gear Machinery

b

The courteotis officer

mnles uz explains the workis

machine and rells

ctrd'ton
mnnids, can be
' r : nd., Eun
is alxo connected to mn
and by the simple turn

well. It takes eight men to move the
rudder by hand. Two other cleetrical

Thue elcetric 'y egain comes i Eny forefront of geientiie achisve-
ment.  The clectrically propelled ship has wndouliedly come—and
nistans r L ts are ity

motors cor
eTInE BOKT e
& Navig Forward wlong

hip We come to
foumin number—dach operating
mense propeller. Uhese slaf

frum the motors which

w =hiy

ciently to make a pgood exposure
Following forward along the inboard

meets olr gaie KIVe

ling Motaor

| This penerator is operated by

hip, we come to what the engines
fars e, 1 n A
board containing le

niensuring electrical eurrents.

It is the mauin e

wd the heart of the vessel
most vital spot on bosrd,
b

5 comy v olees

eived, mendured

nt 18 rec

passed on to the motors which we

The New Mexico afloat and in drydock in the Breoklyn Navy Yard

» and produces the ¢

tho-genvrator
power. In  te
spot within the
power plant,
The turbine is an essentiul part of
plant. [t will serve to llustrate

. I.. ¥ '

I be muda 155 a1 to | = 0 lutions LB Tl

e proped
¢ Ky i1 | a Dt
! 1 nhead v r and fail to drive itk
nation of eontrol may be muade up ahvad

This the turb erator seclion. Elee acts az o connecting link
Thera o two turk rs 0 hetwis hi gpead ¢ irbine nnd

neof 8 Cu tut the low =p otor which «
connected  to W ger yr, | propellers, Mochanical gears, which, n

the'the turbine driven vessel, have becn

Main control apparatus and
switchboard

c =

ueed to reduce the turbing speed down
!t-» a suitable propeller speed, ure en-
[tirely eliminated and the necessary re-
duetion sccomplished by simple elee-
tricgl means,

The wperuting units of vital impor-
tance are each inclosed in separzte
iwht compartments. In additien,

water

the mackinery is grouped very close to
the centre of the ship, as far as pos-
| sible away from the sides.

To follow the power route to its
| source we must go still further forward

and at this point come to amidships in
the vessel. Nine huge steam boilers,
e1na L'llf[.ﬂlfll'l'l"nt. stoOre
up the steam under a pressure of 250
uare inch and deliver

pounds to the

t to the turh

it wuich the two turbo-

The curr
ponetators produce s used entirely in
the actial propulsion of the vessel, the
s . A A ey

whish have hesn
is, the Now
| electrical

witich to operate scores of

Apparaius
motors cperate

seunee, eloctrie

14-inch guns, blowers

he vantilation of the
¢ fans, phones, air,
henters, pumps, refrigerating machin-
ery, wireless apparatis, kitehen appll-

Py equipment und scorcs
pg of the ligh

nery hdn

clostriz lights going should the
ihting et fatl, 1t has been
satimntod that there aboard the
by y no less than 390 electrie

The Officers’ Quarters

Wending our way toward the day
I we are at once attracted to the
rs' quarters and stop for 4
cment to pay 4 visit to the private
t LsEl 8 « ] NE i
‘ Cu A. L. Willard, a stocs
iilt, broad shouldercd naval offi {
nding pot y
b vy forward of | ain Wil
prd’s quarters i3 the o r 14 n
¢ next t, n pleture of whi
reader may €2 6. The w

room serves A8 & ocombination di
ha!l and recreation rvom. There are

it books and & phonograph
which to while sway the sl too

All the baking is done electrically—
electric motors operate the dough mixe

lers and dough kneaders, while tha

loaves are baked in electrieally heated
'ovens.

| The New Mexico has twelve 14-inch
guns and many of smaller ealibre, in
cluding a battery of anti-aireraft guns,
The larger ealibre guns, three in each
of the four turrets, ave operated by
electricity. The turrets are revolved
'and the guns elovated by electrie
| motors. Ammunition hoists run elece
|1r'.cu:'.:,' and there are electric gum
!Inx.!r-n, while even the big guns are
fired by eleetrical means, but tha
lsmailer ealibre guns are. generally
Enr\'ratc-i by hand

]
{The Conning Tower

In examining into the control of
these great batteries of destruetion we
come to one of the most interesting
gpots on the ship—the conning tower.

Navy regulations designed to withhold
I-rr.portlnt matters of mulitary design
forbid us from obtaining a picture of
the conning tower. But it is permia-
pible to deseribe it briefly. The con=
ning tower 4 a shaft extending pers
pendicularly through the ship from tep
to bottom, with ladders running up and
jown the sides and convenient methods
of transmitting instructions by means

of indicators and telephones,

During an action the vessel's coms
manding officer usually stations him=
self in this “tower" which s also
known s one of the several fire con.
trol stations, and transmits instruce
tiona eoncerning the proper operation
of the guns.

Up in the mast we encountered one
f the big “eyes” of the ship—an elec-
rical sye, which can see for miles in
inky darkness. The eurrent for the
operation of the General Eleetric
ht comes from one of the
.generators horetofore described,
Mexieo is equipped with eight

in

¢h searchli
ghin touk place on
terin

Our wvisit o the

“field day,"” which is the nau

P

» cienniug day the vertiacys=
ar of the sman. This sccounts for
she scaffolds, The erew had “wurned
tn” to “clean ship” snd were serubbing
off the vessel's sides when we appeared

an
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i1 propulsion of marine vese
#ols is opening up an entirely new era
of scientifie advancement and the day

® when the seven scas

will come shi
will be dotted with electric ships Just
at surely as the sutomobile of the land

ally displaced the horse-

of the past J0 far as
gorce 1, tary
ds0id the L1 the

v suid
! think t 3 country hks cause Lo he
ud of this achievement (n engineer-
ng, alone becnuse of the pro-
ineed =uccess this particular in-

o ‘referring to the New Mexico),
¢ the nssurance it gives

superiority of our capitsl

nips Lo those oL foreign countries.

i E I t 41 irity  of
lecte i nlled to the propul.
si0m the United

\Ti . . . s are Row
f & nttont to the fantian
L r r ' ir E y

¢ , GF €& o, and
i .;i Vess L

A L afild £ g« 3
. \ | ' thak
tha time 18 not far disthnt when theve

les can and will be auccessfully

to ships of many different

Castor Oil for Aircraft Engines

WRITER in “The Scientific
American” dwells on the
use of castor oil as a lu-|
bricant for the engines of |

sircraft of all sorts, showing it to
be a most important commodity
from a military standpoint. He
Bays:

“Early in the year, the War De-
rartment and the Department of Agri-
culture joined forces in an energetic
campsign to induce the farmers of
certain sections of the United States
to undertake the cultivation of quite
100,000 acres of castor bean plants,
and, u3 & consequence of this patriotic
upped! to our tillers of the soil, 108,
000 scres were actually sown. The
urge to this mction was the need of
" something like 5,000,000 gallons of
eastor oil for the nation’s fighting
fying machines.

“Extensive experiments carried on
by the Allies and lIater undertaken
by the Bureau of Aircraft Production
of the War Department proved con-
tiunively that castor oil was the lubri-
ant par excellence for fast-running
Wotors for amerial mervicee. Up to @
point various hlends of mineral and |
Tagatable oils did well emongh, but
kh of these was found capable of

answering the supreme tests of sus-
tained fight under a wide rang of
temperature snd varied atmospheric
eonditions. Nature, somehow, had en-
dowed the castor oil with character-
{stics that were singularly and strik-
ingly united, as if the wants of me.
chenieal fight had been curiously an-
ticipated.”

Alluding to some af the other uses
to which castor oil is adapted, the
writer gues on to say:

“The other ticlds of employment are
much more extensive thun most of us
realize. For instance, castor oil figures

he manufacture of

to a lurge extent in t
gubstitute or artificial leather, which
takes the place of natural lenther in
the upholstering.

wCastor oil is an easential compo-
nent in some artificial rubbers, and
there &re various kinds of celluloid
which depend upon this product of the

castor bean.

wCastor oil furnishes a very satisfue-
tory coloring for butter; and from
castor oil is produced the so-called
Turkey-red oil) which is un important
the dyeing of textiles nnd in
of the fabries. One of
iz in the making of

factor in
the treatment
s Jargest uscs
transparent soaps.

peculiarly suited 1o the polishing of

and puintings, and 18 extensively em- |
ployed in the preparation of vellum, !
tracing cloth, ete. Caprylic acid plays
a part in the production of ethers
which are used by perfumers and eon-

fectioners. Castor oil is used in the
naling of certain wate rproaf prepara-
18, and a liquid disinfectant is ob

ained from the ‘seconds’ or lower
grude oil.  The oil is sn admirable

presepvative for  various kinds  of

leathers, extensively used in the
acther industry and is particularly
eerviceable in mdding to the eervice
lifo of lesther belting employed in
heavy work. Our flypapers would not

be so effective if it were not for eastor |
oil, and the oil enters into the get-up

of a great many adhevise agents.

“In the sugar mills of the West In-
dies, upon the railroads of India and|

other parts of the Fur East and in|
| British shipping circles castor oil has

long been used as a mechanical lubri-
ennt; aflont, however, it is generally
wiended. In India the oil nas been found
to be M cconomical and superior
Muminant —giving a markedly brillian®
flame. Indeed, the peoples of India
huve found ways to utilize the oil and
the refuse pomace which may sugges'

| other services here in the future. Th

uCastor oil yields sebacic acid, which | nomace contsins from 6 to 7 per cen

is superior to stearic acid in the man-

ufscture of candies, and from it also is

obtained caprylic acid, which lends

itself to the composition of varnishes
|

|of nitrogen and a measurable amoun*

of potash, and it is authoritatively zaid
that the castor-seed cake possesses 2.81

lur cent of phosphates. It ls therefore

¢ the stuff makes

easy to understan

ges is obtained from
wiator ofl and 18 widely
Finally, it has been

able to produce thiz gas

used for lighting

xtracted for other purposes. Not-

highecl { hes B N | withstanding the pretty general belie
-cluss furniture, carringe bodies | :

o Todizla i bl 0 that the esstor bean plunt will not be

touched by cattle, it iz stated as a fact
by competent authorities that the
leaves, not the stalks, are widely fed to
cows in India, and an added yield of
milk is attributed to this In
Assam the ige of the castor bean
s cultivated largely for the purpose ol
fending silkworms, und an excellent
paper pulp ean be made from the
plant.”
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I A German Wooden Shoe

HIS is one of the famous—or, as the Germans would say,

z, to the use of which a ls

' 1
roe port

rae |

the Cierman people have been reduced through the block-

ade. The present specimen is manufactured by one of the
Jargest shoe firms in Frankfort-on-Main. The sole is of two pieces
of wood, hinged with scrap leather, so as to allow toe action, The
strap passing across the front of the foot is of woven paper fibre.
The heel counter is of the same material, while the ankle strap is
made of scrap leather.

E HEAR much the
of tue kind of education
which best fits the youth
for his post-collegiate
days. In “The Engineering and
Mining Journal” an abstract from
the bulletin of the Snciety for the
Promction of Engineering Educa-

tion, by Professor George F. Swain,

of Harvard University, deals briefly

with the varicus wuays the young
man may prepare for his life's work
He declares:

“In the words of that fine old Eng-
lish schoolmaster, Richard Mulcaster,
who wrote more than 300 years ago,
which eannot be improved even to-day:
“The end of education and training ls
to help nature to her perfection in the
completed davelopment of all the vari.

aus powers! Ite aim is to give the

tudent power to meet ibe pro lems
ch bring Lduestion
L] trictiy ut Peail, ng the
15 " [ dent should
he taught first what is necessary, sece

nd, what is useful; third, what is or-

o

namental. All of these are utilitarian,

objecta to be mimed at are mainly two—

discipline of mind, and interest; knowl-

ailire peondary; but discipline should

1 wigiia -
o neguired (o subjects which wisl ining

i1 follow un-

less the student is interested and sves
the value, use and application of what
he studies. He cannot appreciate what

tudies, or become really and profit-

{in it, in & concrete way,

anle he can relate it to hls experi-
iy out

hed produci--that )y 5pY. & |

tted to tak: a respansibic |

nee. It cnr r m to begin at

the bottom of the ladder

the foundation upon
Experience is necessary belo
advance, but if he has a well trained
mind and the proper attitude he should
gain and assimilate experience rapidly
and progress much faster than other-

wise.
“We live in a world of other men
To rauge our way we need, besides a

! mind, many other qualities,

Lisciplin

such a8 knuwledge of men, tact, per-

wergy, enthu-

asm, power tu coneentrate, abuity to
| work hard snd effectively, and, above
all, character. Education should sim

[prieuublo.
l “Education may, on the one hand, be

The Best Engineering Training

libern!l or profess I, or it piay be
vocational T he r o alm to fit
young men specifically for a definlie

cupation, such ns o u il trade, of
for stenograpt ar hookkenping. Pro-

fessional education haos essentially the
ame object, except that & profession
ia broader in scoepe and requires o
| hroader foundation of

edurat.on may be eon-

ly with training the bedy
T eves € TLaci 1) than with
ainirg the mind.  Vocational educa-
on: Wik e consulered here, bug it

reraarked that it posacsses in
h ee ane of most ime
portagt elements, namely, interest
The pupil becomes at once interested
n the k; it is related to his exe
perience; he sees the uee and meaning
of it all the t Ita rvaults are,
therefore, likely to be satisfactory,
even more so than the results of more
formal education, and its importanee is
stemdily incrensing with the recognition
of the fact that ane of our main prob-
lems is to put the boy in the right

ce und Bt him for & specifie job,
“haginecring eduention is in & gense
geational, but, as the field of engie

s wide, and rests upon a aube

| body of principles of sclonce, it
mu he brosd and must deal rather
with those general principles than with
| any speeific job, Yet the line between

|or useful in the largest sense. The o cultivate such qualities as far a3 |ths two is not sharp, snd many gradus

ates of voeational schools make the
best f engineers ultimately®,

\



