THE NEFF BYSTEM OF SURMARINE PROPUL-
BION.

A feature of the nawml program that is attrasting
muach sttention & the appropristion of §250,009 for
a submarine equipped with the “Nefl system of sub-
marine propulsion.”

It is generally known that sebmarine boais have
two different power units—the Intermal-combustion
or heavy-oll engines for surface crulsing and the
electric-storage battery and motor squipment for
submerged navigation. As the space In & submsarine
s necessarily very limied. sach of thess unita of
power encreach eno an the other, resulting In & ¢om-
promise in space and welght occupled by sach, much
to the detriment and loss of eMclency in both sys-
tema  In addition, the Morago balleriea have proven
very dangerous, inefMcient. and expensive: and the
wnanimous oplnlon of submarine bullders and ex-
perta s that wherever you cam do away with the
stornge-battery squipment. you add groatly to the
safoly, efMiclency. reliabllity. seonomy of eperstion,
and durability of submarines.

With such improvements in view the Nefl system
of submarine propulsion was evolved with the jdea of
developing a alagle or unit pewer and propelling
plant for use on all typsa of submarines for both sur-
faco and submerged navigailon.

This system s bused upon the cxperimental work
of ihe 1. A. Bubmarine Doat Co., of Loag Heach, Cal.,
which eompany constructed o Té-foot model for trial
purposss; and the complets system Ia the resul of
uniting & nember of improvements with the original
featurss of this experimental boat In an sadeaver to
prodece a successlul Aexible uall propelling plant
suitable for naval purposes

Upen completlon of (this boat In the smmmer of
1811 Becretary Daniels appointed a trial board te
conduct teats and report upon Its operation. practiesl
mdvantages, and adsptabllity for service requlre-
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meais. The character of suceesa attuined by this ex-
perimental beat is Indicated by the following para-
graphs from the trial beard’s report:

“Af & result of the runs made the board conslders
that the ventllation of the oil engines, while sab-
merged, both at rest and under way, wan sstisfacto-
rily demonsiraied. The venillation of the boat under
nll conditions wna found to bs excellent. The actlen
af the propellers as located on elther side sear tho
bow was shown to Impreve control of boal, and this
will no doubt leassn the tendency of the boat to dive
at higher speads. It was noted that during the run
very little manipulation of the diving rudder was
necexmry {0 malntaln control of the boal, and, fur-
ther, when the boat was trimmed by the head the
actlon of the propellors while golang ahead overcama
the trim and brought her up by the head to a mark-

“The board believes that the methed of propul-
nlon employed, Including the location of the propsls
lers, s capable of producing much higher apesda than
has been heretofore practicable with ether types af
mubmarines, sspocisily undor submerged conditions ™

“The distinctive featurea of this type of submarine
are the elimisation of the storage battery for propul-
slon, the locatlon of prepellers forward, and the im-
preved wvenillailon. Im the experimenial boat all
these fTeaturés wers satlafactorily demonstrated, but
otherwise the boat n In an sxperimenial staie and
not sulted at pressnt for naval purposes.™

The bullders of this vess] 4dld not dealgn It far
naval perposss, but slmply te demenstrate Lhe apecial
features of propuldon, as It contalned no provision
for the gquartering of a erow or thelr subaistence, no
torpedo tubea or other armameont. and no facilities
for axtended erulsing. Nevertheless, B was thoe firet
succoasfal attempt to provide the much desired unit
or slngle power plant for aubmarines, and with the
improvements that have boen made, coupled with the

aanlstance of eaperienced englneers and bullders, It b
mol unreasonable to expect practical success In Lhe
ultlmate devolopment of this idea,

In genernl, the operution of tho system conslsts In
carf¥ing large quantitles of compressed alr In high-
pressure alr Neakn, which alr = released through re-
duciag valves to the low-pressare service olr tanks
This alr In turn & superhented, and the stored en-
#rgy b used Lo drive the exhnusters. which pump the
products of combustion overtoard against the owt.
slde hend of waler. The alr is then Altered, muifled,
and distributed throughost the veasel and to the en-
Eines by special means, providing com pleie veniils-
tion for the crew and alr to support combustion in
the enginea. The preducta of sombustilon or sxhaust
gases are carried from the cylinders of the engine
threugh the exhaust manifolds to a system of com-
densing tubes outside of the hull where the ex-
panded gases are cooled and condensed. These prod-
Wots are then drawn Inboard by the mechanioal ex-
hiausters and are mext pumped overboard through
special devices for breaking up and absorbing the re-
maining bubbles of exhaust gases

Every unit that goes to make up the propelling
plant has beon suoccessful. and ne ebjecilons hawve
been made to the mechanics of the mystem. The air
comproasers are the sams as are ussd on board
battleships and destroyers: the air fasks are stand-
ard and the same a8 are now used In the ssrvics,
which |s also trus of the Bttings and auxiliary equip-
mént. The exhausters are practioal machines, and
wes s mads of any sgocemsmful englne suitable for sub-
marines. Practleally few changes are made In the
interfor of the boat: the hull and aparsting devices
are the mmé, and, as stated, It [» & Aexible plant for
uss on all types of submarinos

The advantageas claimed for this methed of pro-
pulsion are: b

1. The slimination of the dangerous, troublesomes,
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