TemieEtmsa s iEARTATEYE

el A " M F
e e e s kel - T T pp—

STEAM
TURBINE

GENERATOR., SWITCHBOARD MOTQKR

e R e,

e

REFRIGERATING

MACHINERY
THE POWER. '
QUTPUT OF THE
FOUR MOTORS OF THE - g e GRS 7 Rt e o= .. |
NORMANDIE IS EQUAL ' ' g € ol B bl o g @ Wt e £ 7 ;
TO THAT OF THE |54 ; o MG, ' i ' i A5 R PROPULSION

MOTORS

ELECTRIC-POWER STATIONS
IN THE ABOVE STATES

AUXILIARY UNITS:
BOOSTERS, OiL
PURIFIERS  PUMPS,
AIR INJECTORS,
BTG~

ONE OF THE MOTORS IN THE _VYORMANDIE EXERTS MORE
POWER THAN SEVEN LARGE LOCOMOTIVES

..... ¥ # : l
e == ok = . LT i b e i g A i T e w
These drawings make clear how the power is generated and applied in an electric ship, Drawing by
such as the huge Normandie which is soon to make her maiden voyage across the ocean B. G. SEIELSTAD
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Revolutionary Method

of Propulsion Used in
Gigantic Vormandic May
Herald Sweeping Change

in Transatlantic T'ravel

By
Kenneth M. Swezey

HEN the 75000-ton French

liner Normandie starts  next

spring on her first voyage west-

ward, electrical power equiva-
lent to the combined steam powers of the
Leviathan, the Majestic, and the e de
France, will whirl her giant propellers.
Electrical machinery will haul her ropes,
raise her anchors, guide her helm. A thou-
sand eclectric servants will watch over
every item of comfort and safety of her
3,500 passengers and crew.

Not only will the Normandic be the
most completely electrificd ship in the
world, but she will be the first electrically-
driven ship to pit her might against the
directly steam-driven ship in the race for
transatlantic supremacy.

From the earlicst davs of the steam-
ship, until about 1907, this race was waged
with the help of the constantly developing
reciprocating engine, Edged on by the de-
mand for larger and faster vessels, the
gimple steam engine of a few hundred
horsepower grew  into  a  double-and
triple-expansion engine of thousands of
horsepower, until the maximum wis
reached in the 40,000-horsepower engines
that drove the Kaiser Wilkelm [f.

Then came the famous Mawritariia with
steam turbines, aggregating nearly 70,000
horsepower, coupled directly to her pro-
peller shafts. Dashing across the ocean at
better than twenty-seven knots, her ex-
ample revolutionized shipbuilding,
and turbines became thenceforth
the rule for the big zhips.

The 110,000-horsepower  tur-
bines of the record-breaking Bre-
wien and Edrofa, and the 120,000-
horsepower turbines of the Rex,
all of which are connected to the
propellers through massive reduc-
tion gears, represent the most ad-
vanced and most powerful propel-
ling machinery entered in the race
as it stands today.
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With no motive bui to provide greater
comfort, maneuverability, and speed, the
S30,000,000 Normandie is the first liner
of the North Atlantic to challenge this
long tradition. Instead of spinning her
propellers directly, or through gearing, her
four mammoth turbines will drive great
electric generalors,

The electricity from these, in turn, will
drive four huge motors coupled to her
propeller shafts, With from 160,000 to
200,000 electrical horsepower at the in-
stant command of her engineers, this larg-
est ship ever built is expected to make the
crossing between Havre and New York
faster than any other merchant ship that
ever sailed the seas,

Engineers of the Alsthom Company,
Beliort, France, in collaboration with the
American General Electric Company, have
Iwen laboring for several years over the
desipn and construction of what will bhe
ene of the largest and maost nearly unique
clectrical systems ever buwlt for operation
on either land or sea.

0 DRIVE this monster ship, four
motors had to be built, each more
than twice as powerful as any molor weed
for any purpose on land, and more than
seven times as powerful as the most pow-
criul steam locomotive that was ever built.

One of the Normandie's
four generators, Com-
bined. they are capable
aof furnishing more pow-
or than all the stationa
in five of our states. They
will supply carrent to the
lJargest motars ever built

The Naormandie,
the world's big-
gesr  ship and
the firat trang-
atlantic wedssl
to be fully olegs
trified. She will
e puit i SErve
ice mexf Rpring

To supply these giant motors with cue-
rent required a still greater feat of engi-
neering, Running at highest speed, they
necessitated a generating plant capable
of producing more electricity than the
combined generating capacity of the 154

r stations in the entire states of
North Dakota, Mississippi, Wyoming,
Wevada, and Delaware, Fowr huge turbo-
generators, with a maximum capacity of
42,750 kilowatts each, were finally con-
structed to meet this demand.

HEX came the problems of lighting,

heating, cooling, ventilatung, cooking,
running, elevators, operating winches and
capstans, of providing current for hun-
dreds of miscellaneous electrical devices
needed for the safety and comfort of a
great  superliner, No modern hotel on
land, no community, could boast such ex-
tensive electrification as had been planned
for this ship, Merely to supply these aux-
iliaries, six additional turbo-generators,
fotalling 18,000 clectirical horsepower, had
to be included in the plans,

When the Neormandie 15 ready for her
first crossing, she will represent not only
the triumph of the electric ship but also
the most complex and complete utilization
of clectricity for human service in ex-
istence todav, ¢ Conlimued on page 108)
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To see ab first hand some of the wonders
of this Ttest trend in merchant shipbuilding,
the writer recently made a tour of inspec-
tion of the turbo-electric Queen of Bernoda,
the most modern ancd uxorions elecire liner
in present service.

Under the pguidance of engineers amd clec-
tricians, I saw propellers being put throush
ther moliong, gyro-compasscs spinning,
water-ticht doors clanging shut in response
Lo distant signals, cargo being hodsied, Food
steaming in giant ovens, the grest rucder
responding 1o invisible impulses from  the
bridge. The maze of steam piping of the
steamship of a few vears ago was conspic-
wously abeent, Wherever there was light or
heat, or work being oone, or delicate devices
opcrating for the ship's safety, electriciiy,
conducted theoush copper wire2, was in com-
menl and doing all the work,

T happened thal my wisit was on the
morning of sailing, when deck officers and
eREineers were preparing to give the motors
a turn-owver, to make cerinin that the pro-
pelling machinery was in perfect order.

Before an immaculately  groomed main
switchboard, deep in the engine room, the
chicl electrician amd the stafl chief engineer,
with several white-overalled assistants, stood
waiting at attention. Suddenly, over the soft
purring of idling turbines, came the clang-
ing of the bridege telegraph: port ouwtboard
prope e r=—al o =— e 1

Immedintely an  assistant  had  answered
the sipnal, an electrician was 5|1,;|'|.'.":|1.;|£ l_u[ni_r'l;:
ene of the two lrge nickled wheels which,
through an intricate automatic relay svstem,
control the entire operation of the turbines
and propelling motors, In o matter of zeveral
secomds, turbines had been speeded, the port
outboard motor slowly turned over, and a
signnl retwrned to the bridee 1ol the opera-
tion had been complebed.

In rapid succeszsion, the telegraph clanged
orders for each of the four progellers,
Bmomthly and eapidly, the orders were car-
riedd out. By oa slight throw of 2 smaller
wheel, the propellers could be put into re-
verse, So simple was the manipulation of the
machimery of this electric alip, that complete
control of her 10000 horsepower could, in
an emergency, be accomplished by a single
man operating the contraols,

I was soom to fimd oud, however, that the
marvellous clectrical service of the ship did
not end with the driving equipment, Elee-
tricity was functioning evervwhere,

In the engine rooms, clectric oil pumps,
ballast pumps, bilge pumps, water pumps,
stand  ready for instant duty, Water-tight
deors in the bulkheads are opencd and shut
by electricity, Huge clectric blowers keep
theae rooms constantly at o comfortable
temperaiure.  Hyvdro-electric  steering  wear
smooihly mancuver the rudder. While all
the ship® refuze is digested and expelled
under the water by an electric  aewerage
svEtem that insures sanitary comditions.

Tl'.'l-l E throughout the ship iz told by elec-
tricity, food b5 cooked, cabins heated and
cooled, perishables refrigerated, clothing and
lingns laundered. Electric cranes, capsians,
and winches haul lines and anchors and Lift
luggage. Lifeboats are raised on electrically-
operated davits, An  autematic  fire alarm
system Mashez instant warning of excess heat
in any part of the ship, and eleciric fire-
fighting equipment iz immediately available
to guell a posgible blaze.

Besidles the usual radio telezraph and tel-
cphone apparatus and radio compass, the
clecirical equipment of this new ship is
inally completed with a gyroscopic compass,
clisctric bridee telegraph, elecirie fathomater,
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electric log, and the very latest electric eve of
Mucneil which i= capable of detecting objects
throuch miles of fog,

Strangely enough, the electric ship, which
iz now being brought to :uch a high state of
perfection by Furopean  shipbuilders, was
pioneercd by American engineers anmd first
proved practical by ihe United States Navy
and Ceast Guard. Nikola Tesla, inventor of
the motors which make clecirie drive possi-
ble, was one of s brst strong advocates,
William LeRoy Emmet and Ezkil Berg, en-
gineers of the General Electric Company,
went far to make the electric ship o reality,

HE first arpument of these men was
spevd reduction between tuchine and pro-
prelber, For highest efficiency, turbines had to
b desioned for speeds ranging from about
1000 to 3000 revolutions per minute. Pro-
pellers, on the other hamd, wasted power
extravagantly when whirling at more than,
=y, 00 revolutions, By coupling the ship's
turbines to  electric gencrators, amnd then
conducting this power through copper wires
to motors connected to the propeller shafis,
any speed ratio  desired  ecould be  sasily
attained, and both propellers and turbines
could be operated at maximum efficiency.
But this was not the only talking poing of
the pionecrs. Mechanical gearing had aleeady
been  developed which could perform  this
service with less weight and at less initial
cost, Electric drive, they insisted, possessed
a number of other advantages which could
ot be matched by any other fvpe of ghip-
propelling equipment in existence. One wis
rapid reversing of the propellers, at the mere
throw of a switch. With ordinary turbine

First Telephone Used to
Help Escaping Slaves

America's oldest felephone, pic-
tured here, was used before the
Civil War by abolitionists who
helped negroes escape. [f consist-
ed of a wire attached between
drumliike boxes confaining dia-
phragms. A ringing bell announc-
ed that a messagde was fo be senf.

drive, reversing was a complicated feat requir-
ing a transfer of deam from the alead {ur-
binezs to special astern turbines,

Another advaniage was the possibility of
cruising ot slow speeds, when desirable, with
merely a hali o a guarter of the turbo-gen-
erating  plant in operation, reserving the
cotire plant for extreme hursis of specd.
A factor of economy in ordinary rung, this
advantage mizght prove vital im case of a tur-
bime breakdown at sea. Instead of «drapgging
a derd propelles theowgh the water, the dis-
abled turbine could be completely shut down
and all the propeller motors operated from
the remaining {urhines,

Despite  the theoretical advantages, this
ivpe of propulsion was persistently turned
down by both merchamt and nawval ship-
builders wntil 19135, in which vear the U, 5.
naval collier Jupiler was equipped with a
&,600-horzepower plant as an  experiment.
The Jupiter proved so economical and trou-
ble-free in her driale that fve wvears later
clectric  drive was chosen for the great
dreadnaught New Mesice, amd subsequently
for CVETY firzl line |rﬁ!li|_ﬂ:|]u|:l af e United
States that has been constructed since.

Y 1227, with the commissioning of the

giant aircrafl carriers Soraloga and Lex-
firgton, the United States Navy could boast
clectricallv-driven ships faster and more pow-
erful than any other large ships in the
world.

Adding to the remarkable experience of
the Navy that clectric ships were unusually
rugged, casily handled, and eould be Built 1o
stupendows powers, the Coast Guarnd intro-
duced an innovation which was to revolu-
tionize the whole trend in design.

Although Captain . B, Newman, then
chiel of enzinecering, was certain that for
the strenuous and hazardous duties of Coast
Geinrd cutters, electric deive was superior to
all others, he was conldent thal properly de-
signed synclironous motors could spin the pro
pellers more efficiently than the induction
motors used by the Navy, Synchronowus mo-
tors were lighier and cheaper for a given
horsepower, His decision to have synchro-
nous drive installsd inthe little cutiers T,
Haida, Mojave, and Medee, which were put
into service in 1921, et an example which has
been followed by the present fleet of clectric
merchant ships.

The first important vessel of thiz feet was
the palatial, 20000-ton Caolifornie, of the
Panama Pacific line, put into service in Jan-
uary, 1925 Hy the beginning of the next
Yeir, twao si5LeEF .*i]:li;:lﬁ.r thi I"J'r_l.:'im-u amd he
FPennsylvania, were operatinge on the zame
run anid also electrically powered.

Inspired by the success of these ships,
Great Britain built the Vieeroy of Fndia,
which introduced electric service to the long
run between England, India, and Australia.
In the succeeding five vears came the Maorrp
Castle and the Oriende, the President Cool.
fidge amd President Hoowver, the Strathravar
aned Strathaird, and Gnally the new Meagrch
of Bermeda and Queen of Heemuda, At the
prezent writing, the electric ship total has
climbed to more than 1,200,000 horsepower,

The electrification of 1he Normondre comes
as 4 chmax (o a meteoric development.
Electric drive was chosen for most of the
present ships becavse of some peculiarily of
their runs, such as the mecessity for lang
periods of slow speed cruising, or tortusus
channcls through which extreme mancuver-
ing qualitics are csseniinl. The fact thal the
fargeat ship in the world haz chosen this
menns of propulsion merely  for achieving
greater speed, comiort, and reliability across
the Atlantic may signify the beginning of a
major revolution in shipbuilding,

This document, and more, is available for download at Martin's Marine Engineering Page - www.die$8ldiékhesi . SCIENCE MONTHLY



