
POISONING OF TNT WORKERS MAY BE MUCH REDUCED BY CARE
Risks of Shell Loading Much Reduced

by Cheap' Safeguards, and Few
Cases , Result '

radical tmpitvmenta
UpERB In health conitrva

plants where hli at
loaded with TNT, nnd Incidentally In'

conserving TNT Itself, between 7,000
na 17,000 tMfn of TNT polaonlntr, re-

sulting In between 138 and 4T6 death,
will probably occur In such plants In
America during the production of the
71,000,000 rounds of shall already

by tlio United. States Govern-tnen- t.

Tho estimate I based on experience
In American munition plants. About
5 per cent, of the casts may be ex-

ported to happen within the. nrat two
cUjtb of the worker' exposure, and 7B
per cent, to appear after from four to
eitht weeks, while SO par cant, should
develop after three, five or even after
reventeen months of apparent .im-
munity.

Deaths may be expected to occur
anywhere from four weeks to eighteen
month after the victim 1h first att-

acked by the poisoning; and when he
mi- - imve quit the Work and wandered
far from the plant and, peruana to
part of the country where the doctor,;
would not expect or reeognis' Ms all,
ment. -

These are not alarmist figure, what-ere- r
they may appear. They ar

worked out from dale, obtained during
twenty months dally residential

at a plant, that did about
cue-tent- h of the TNT shell loading
done In the United State for the
All'- -.

it should be understood that 1ft tha
munition zone labor Is transient nnd It

Uray shlftlnt. Attneet of the.Waot
It it not unusual to avarafe from two
twtfitrly dltferentcrJtettt
la W couts-o- t a. ysmr. ,y "

.. . ... Villi V-'- vr

'eliould also Uo .flndW6oA.'.ttft;
tn i, i' poisoning nsK, oy reairBnamo
and cheap precaution and proper
Ja,edleal aupervtilon. might be reduced
by SO or, 0 pet cent, or even more.

r.ait Oitober, when munition mak-
ers arid health and other Federal offi-

cials discussed the subject In Wash'
lotion nt the American Public Health
Aociatlon's convention, the munition
matters Intimated that there Is com
paratively little TNT poisoning, and-tb- a

alonblhr af molten TNT on .the'
oiltsldes of shell oases, from which;!.;
must be removed in a, later handling),
is unavoidable. " ,v.v,.r

A supplementary conference 'of
health officials and munition makers
was held In New York In December toj
craw iip a nygiene roae-io- r me muni-
tion plants on behalf of the council of
National Defence. At this time TNT
poisoning was vigorously debated at
length. The munition" maker, voted
down a elauso proposed tor the pro-
tection of workers known to have had
the poisoning. They also defeated tho
proposal to provide the worker leaving
the plant Willi a memornndum "to
tt'uiilei htm and ii doctor In case of
his becoming ill later on.

ineir nrgunicius scrmr,i 10 e mai

daring attempt to
AMERICA'S In months what

great nations have been
able to do(onfy after year of system-atl- n

preparation for he
an excessive strain upon Its

engineers. In Washington the.,cry Is
fir engineers, and more of themi
Without their expert sen-Ic- e all would

e ddny, confusion and waste,. Infllct-i-- g

a poignant wound upon America'
faith In Ita own resourcefulness. In
th hands of men "over here," chiefly
tnplaltis nnd lieutenants of Industry
in peace times, is the answer to' the.
qiKstlon not only how much we can
help the hard pressed Allies in their
death grapple with efficient autocracy
but how quickly that helpcu .hi
slven.

When the vision, of what America--

ought to do was conceived by Presl-d- at

wileon expressing tit mind of
the people and whsn Congress apo
proprlated tlio billions necessary to
crry It out. that.was only the be- -'

ginning ol this modern labor or
Hercules. Only the engineers could
give rtallty td flie Vlllpjt, by spendlcg
the money in such a 'manner ns to
transmute the penple'a 'atreom of gold
into the thing they sought.

Here at home thousands of these
nun nre tolling dax and night to mako
the victory of the army and mvy pos-

sible. Some of their wojk la spectacul-
ar, h of It IsTmerely prosaic,
ff-- r the engineer Is jirtctlcal nbovo all
M.lng ,in3 must express his tmagtna-lio- n,

however vivid, through the
processes of mathematics nnd

'f monotonous throb of machinery.
JI i.i beginning where the nation
might have begun year ago had Its
bolicy been based on an ultimate aim

f war, as Germany' was, and If the
nation had so begun the engineers'
tnk y would not have bordered

clonelv n the Impossible. I'or him
i not to ponder on th'eso things

b'lt to concentrato on the immeaiate
tilt In hand.

t'raz in Shies. '
j

To make the army's victory possible
r"r engineers are adapting the -- II, --

f""J nidfrs of railroads In this country
' a task which theao road were
'ever Intended to perform the func-- 1

'n of a tremendous itrateglc system
lor the st tain of the sudden participa-

tion of Amerira in the greatest war.
Tl'ey n)o are feverishly trying to

to the desperato cry of the Kn
tt nations for hlp. Upon them

"is tho main burden or the con?truc-- 1

u an Incredibly, short time or
'irtiiri uhlpbulldlng yards' and the
' 'j'lilnu to completion of tlio greatest
K (;dinine of merchant marine devel-
opment ever conceived by any people.

Vnierlcan engineers nre constructing
f - Mi first time a real army of the

tiie dream of Tennyson. In a
ort time, if plan are worked out

r,l i te nation unanimously believes
1 'v will be America's host of air-ni'-- n

win bo larger than, our Itegulnr
.Mtnv v. on lha April day" when
J't"llent Wilson delivered hie fateful
"'isngo to tWsresas.Backf the

lo.noij or more airmen will require at
ieut tht co machines, and America'

warnings of danger would maka thtlr
workers unduly apprehensive and that
lawyers of a certain kind WeUl try
to base damage suits on the memo
randum. What they wanted dona was
the education of all the doctora of the
country lh tha diagnosis and trttlmtnt
or tnt voleontng, a thing whloh, W

possible, would take several yaars.
Tha smaller risk figure predicted

above, T,oM aw with 111 deatha, la
ttaaad on the general record of the
Plant studied during twenty mentha
of iroducUon, the larger figure on the
raowrd of tha plant during ita first
seven ar-- a half month. And dur-n-g

that earlier period thle plant utdmany protective devices, eon of
which are not vet In use in other
planta. it has been considered reli-tlve- ty

a model plant i It la situated
hear the heart of the munition cone.

TXT ValooBfatT Xn Prekiem.
TNT potaenlng la a comparatively

new problem, for brevity and clear
ness In stating It, all the high ex-
plosive compound", containing any
trinitrotoluol win be designated by tha
familiar symbol. They ar not used
to tend the ahell to lta mark, but as
Its bursting .charge, whloh makes it
explode When It lands. Trinitrotoluol
la obtained by the chemical combine
tlon of nltrle aotd with toluene, whloh
la a eoaLUr of the making
of gaa and dye.

But pure trinitrotoluol, a poison aa
well aa an etploatve, It not the
only bursting charge now used in
aborts. In England TO.060,060 shells
are reported to have been loaded
with amatol, a compound that Is
oaly one-Bft- h trinitrotoluol. Am
monal, alumatol and other mixtures
are also u9, euh of which contains
About oae-ten- tb trinitrotoluol.
;.Ttue.;lt la' apparent that while tire
danger of. TNT potaonlng waa first per-salv-

In England and while up to the
end-o- f "Ulfrent of 100,000 worker in
'alt the MMglieh plants. II deatha and
111 Jaundice caaea from TNT poison-m- g

were discovered, during a large
part of that time the English workers
were handling only about one-fift- h a
much trinitrotoluol aa they would have
done If pure trinitrotoluol had been
used the practice In thle country.

Also amatol la a moist, duatleas
.paste of the consistency of loo cream,
whereas trinitrotoluol, before melting,
(a a yellow powder of crystals almost
as 'fine as dust. Consequently, with
Amatol the risk of contaminating the

!r breathed by workers is much lest.
However, In England they have de-

cided that most rate of TNT potaon-
lng

i

are caused not so much by Inhal-
ing the dust or fumes as by absorp-
tion directly through the ekln or the
mucous membrane exposed to them
Therefore they have instituted several
precautions which they assert have
materially reduced the number of in-

itial cases of the poisoning, per ex-
ample, worker are served with hot
milk of cocoa fee. Possibly a similar
result could be. Obtained by having alt
workers rins out tnelr mouths with

I warm water several times a day, to get
rid of pgleuntmpregnntd saliva.

engineering talent has already begun
to supply the tremendous output of
airplanes.

Another phase of tho work of en-
gineers is the production of motor
vehicles for military use In unexampled
numbers, for this Is a war of the gaso-
lene home. An Idea of one aspect of
thle can bn gained front the faot that
In (he war of all Wars, which Is pre-
eminently one of artillery, the guns
are rarely drawn by horses, but are
moved almost entirely by motors.

that they are completing great
cantonments to house the 1. 500.000
men whom America he already called
to arms and the 100.000 more toon to
respond, as well aa possible million.

The engineers are preparing, in part
by reshaping existing facilities to
adapt them to the Immediate purposes
of war. a 1100,000,000 system of army
and navy termlnilp on the Atlantlo
coast In which to store and from
which to h!p the Immense volume of
supplies of all kinds needed for the
constantly Increasing American unit
massed behind the ITrench line of
defence.

F.MBdlaar MaBlMea Plants.
In record time the engineers are ex-

panding America's munition plants
and constructing new establishments
for the production of war supplies, s
well as reconstructing thoso previously
called Into existence by lh needs of
the Alllos.i They are rcadaptlng the
coal, ttlnTnof industry to the groatly
enlarged hoed. of war. Including the
expanded demands of the Allies' re-

quirement. 'The rrn. copper, tdnc,
lead-an- other mineral deposits of the
country r being drawn upon by
engineer for the maximum output so
that the unprecedented quantity of
these materials required lh the Manu-
facture of the munitions supply which
a modern army needs may be pro-

vided.
Bteel, the backbone not only of

peace Industries but of war Industries
as well, Is being manufactured on ft
colossal scale day and night.

The system of forts and mines
which protect the American coaat is
beln amollfled to meet not only the
normal requirements of a great war
but the special necessities of the pres-
ent conflict, In which for the first time
our coasta are menaced by the possi-
bilities of at forty. Thl work
Is being done chfcfly by the engineers
of the at my and navy, hut a great
deal of assistance Is provided by pro
fessional and mechanical talent drawn
from civil life.

Hack of all thle work Has the
nf the tnilroads of America,

for without transportation the whole
rcheme of war preperntlone would ob
viously collapse, unity has at last been
established under the supervision ov
Secretary McAdoo aa Director-Gener- al

of fullroads. With great dovernmtnt
appropriation to draw on, the recon-
struction already begun will be
hsstened. New car must be built In
great numbers and turned out aa rap-

idly a possible from planta working
with three ehifte each day, Locomo-
tives completed and ready tot heavy
strain must be rushed out of the shops.
Itoadbeds must' be strengthened and

'
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copper bands cn loatlU
of women's work

English woraera ar also made to
change all clothing before-an- d afier
work aTa hotire outside the plant nnd
may bring neither food nor toiuuvn
past this house, nnd after two w:ckit
work whero there I exposure they
are shifted for two weeks to some de-
partment where there Is none.

TNT ts not an immediate poison. Of
Itself It does not directly cause death.
What tt tines Is to impair or destroy
the functions of certain organs, the
liver among them, and from this dam
aga. In fatal cases .death In, time en- -
lutsl , , ' . '

But If the risk of poisoning in itself. I

did not impress, the elimination of
economic wasto involved In the reduv-- 1

tlon of that risk should certainly com
hand attention.

In a loading plant with a .laliy nut- -
put of from 10,000 to 11,000 nniml? of
I Inch calibre .shells, practically the
samo aa the I'Yonch .75 that Is to be
moV extensively made for thu United
States, thero would be In tho poison
ous processes of loading with straight

n daily waste of from
400 to 000 oounns of the materia! at

aat, more 68U tho
son... the the

and
ters.

The was
which sold
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Welding

trinitrotoluol

TNT would
small

other

point
TNT much'

fully

heed.
TNT

almost
yields

cftacs

likely membrnnous llhlncs
vapor, fumes, dubt. dirtied llghtetft

spat-- . severe
That Would amount front headache, nausea

twelve powdered mouth.
trinltortoluol. formerly

about pound. thr plant
With 71,000.060 shells rontrnri Another graver form, most

the United States Cinvornmrnt Insidious
the totat anwmta, which

would ought easily doctor
S.liO.UOQ pound making his dally round the plant,

used plant But form considered likeliest
studied, probably more than twice have fatal results, unlets takn

much tho olhdr time, TKT
Into-th- e always fatal yellow

would take rophy liver. the oon-nil-a

stop nnd the jnundlce
would leHeiilnK polsonlntf absorption,

the same for the the

NEW YORK-- UNIVERSITY
ke4 repair the

traffic. Terminal facl'itles
must developed' and utilized
mexlmumio handle tho remarkable
bulk exports without tylns
thousand screly needed

ships, one would have be-

lieved' the banning the pres.
war that duration and teu)t

would depend largely the mer-
chant the United Ht.ites.

By H. WAKEFIELD.
open secret ihut there i

IT now large army Chlntvo
laborers France.
was a great and daring experi

ment bring 100,000 Chinamen thou-
sands miles across tho world and
graft them onto the extremely complex
organisation which already
waa organisation men who
leading lives consistent and Inevi
table overtime, working continually

tho highest pressure. And
theso men was thrown the

making success
Chinese labor. They hud Rqucea
some precious out their
crowded hour which cope with

new
'one sens? thl experiment was

uuccrss. who
had experience thn Chinese coolie
had .any doubt tliit would work,
tirelessly, Ingeniously with
natural versatility, provided that,
this the point, could made
happy and that could

made feet certain that his family
would provided for. Unit his food
and hOU'lng came his expecta-

tions and that was sufficiently
amused his leisure hours.

must always remembered
Chinaman has the thinnest

fkulls tho quickest brains, that
a Judgo

that his mental processes pro-

foundly logical that a lightning
humor his being.

Inee they been Prance
Chinese labor companies have worked
magnificently, and this must
trlbuted very largely tho care taken

them.
how has been

Chinese Kept Contented,
On arrival France coolies

sent the Chlneee labor base
depot, which under the control

two officers, Poth wnom nave
lifelong knowledge China the
Chinese. goes without saying that
they Chinese schol-
ars. Here the coolies through
the starting work.
They medically examined, fitted
out with their they have their
linger prints taken, officers al-

lotted them, then they
formed Into companies nnd sent
their destinations.

At the bat live certain technical of-

ficers specially chosen for their knowl-
edge the Chinese race and tha Chi
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shells not the least dangerous
in munitions.

waste occurs those
where workers are most expoeed. The
nnnual saving easily I

4,000,000, a very, part
wmcii would pay arrnngenicms

end the, wasto and the risk.

Medical rroteettoM Important.
During; twenty month tier rvnt.

the medical Vases 'it the until
loading plant studied, w.erc,TNT' poi-

soning, and this take account
o'llicr rasp- -i not Vecbnlcd beratus
Insufficient data still, p
sthle cases whirW dveii)jia;rtci the
workers hod iron far awy. 'The

that medical protection for
workers Is more. Important

than has been inspected. mean
preventive measures taken by n, earn- -

observing resident phynrlnni
Curative treatment after tho accident
Imr liaupomsl docs not moet the

itoleunlng shows itself four
nays. The mildest 'and simplest n
skin eruption, whloh always

readily treatment. Ther com
monest Is stomach and Intestinal
rnngement. catarrhal Irritation

frctcd in per cent, of

and from to 1,411 bj-- the'
In t lit Attack jij'mp-aera- p

particles unrecovered toms of this form are frbnlnl
to and n latter iastf

three to barrels of 1,1 tho stomach
was

11 a studied.
the ,! and the'

for by And on the most danccr-prlo- r

to Christmas of 1017 oils, is an tendencies
loss this rate tit least to be detected by a

with the exceptional of
conserving Methods the I the

and It Is in
as nt most leading I Jaundice, wbjkh develops
plants. ' .1 acute nt- -

If the "!ovc7nm"nt Ode- - of tn Itoth
quote pfecnutlbn to ih' vm.itc are probably due
It bo tho cumulative,
tisk tt tlmo. nmt Susceptibility varlee ae do con
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TRAINING CIVIL ENGINEERS

CHINESE LABOR ARMY

Had that fact keen resided by the '

.lll they most certainly would havo
be'.ii fsr less confident of the results
than they w;ere when they took up
arms against (Jermany. Since ruru-ar- y

1. 1917, when the ruthless st

wr.r began, and even before that, th
facts havo been apparent. Not only
tho Allle' victory In tho field but
the malrtennnce of their civilian popu-
lations without the Impairment of lifo

neso tongue. A large percentage of'
these wen- - formerly They,
Hlvo the coolies little lectures n the
habits and customs of France, Instil ,

Into them the rudiments of military (

discipline no salute equals in 1npres- - (
siveness that of n Chinese policeman 1

aim it'll wirm anything mum is ciuvu
Utnl to mako smooth their life In the
new nnd strange sphere.

These officers have also the duty of
making periodical visits to the differ,--
pnt rnmris nnd aMtllntr inv Httlt dim.
cultlcs by their knowledge nnd tact.
There has been marvellously little
...n,,.,i.. ..n ... ,, ,.,. , ,,,, ..,i
such a there has been could always
be ottrlbuteil to misunderstanding,
never to 111 will. As can readily be overage

. pound ,mM ,.nKfy
of

',"'""realised. It has been Impossible to meet
fully the demand for Chinese spenklng
officers, nnd It has been found that thl
system or itinerant arbitrators ami ml- -
vlsers best meets the difficulty.

oriental lew of Craft.
it Is neceKsaiy to put considerable

remrittlrttiH on the movement of the.. . . . . .
cooi.es in sucu p.aces aa uaaa ports.
consequently tney are fined small
amounts if they break bounds. This
they quite understand, but since, look- -
Ing nt the mutter from their Oriental
standpoint, they firmly believe that nil
such fines go a. a matter of legitimate
squeexo into their C. O.'a pocket, they
cannot quite see why. once they have
contributed to hls. ncome. .h should

""m '" """J illlll I

Just one little instance where a Ipehnl
cat officer can do much to reconcile
two perfectly sound but slightly diver-
gent views of discipline,

At the baso also la the hospital, un-
der the of a doctor with a most
catholic knowledgo of Chinese disease.
Ho I: obviously both fnthcr and mother
to the ailing coolie, All lite staff aro
Chinese scholars! As an Instance of
hlb regard for his patients ho has pre-
sented canaries to all the wards, for
the Chinese arc passionately 'fond of
tho song nf birds,

, Tho officer in charge of tho finger
print department Is one of the great-- .
est experts In the world. his mtiKln
art he can Identify any coolie In two
minutes, so that substitution, of which
delicate science the Chinese are past
masters, can be Infallibly detected. .

At the base also are the exoens
who censor tho beautifully painted

i 11
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stitutions, and personal
and hyglr'ilc hnblts of th Individual
workers. Thorc nro certain consti-
tutions recoenlsablo by ;i doctor In
advance which should never )o

in tho TNT department, and
this Is particularly true of thn alco-
holic. A stomach or a liver weakened
by chronic alcoholism proves particu-
larly vulnerable to TNT, for these
are Its favorlto points of attack. Ha-

bitual mouth breathers aWo should bo
excluded.

At the plant studied at out ! xr
cent, of the various nnd changing
workers dwelt In moro than twelve
towns scattered from to twelve
miles frum tho plant. At tin end f
twenty months only about 7 per oent.
ol workerx it tin luul hud ioixonlnx at-
tack remained In the company's
pley.

During the twenty mouths the plant

and energy by starvation depends on
the rapidity with which America can

jhaitHi to completion ita unique ship-- i
building prosrummo. When It Is real-- I
tied that the tonnage ,of American
shipping beforo the war had fallen

lta only M00.O0O tons, Including; 3,000,- -
000 on the grrnt lakes, while Oreat
Hrltaln'R i 1:2,000.000 tons, on idea
may be galntd of the proportions of
our deficiency.

FOR WAR

""'neatness the
lp

I strictest theorist camp

cluirge

Hy

A Chinese labor company roneleU ,

of five officers, nineteen other white
ranks and 473 coplles. of whom thirty - '

two nro. .gangers. Companies aro
merged, Iri- groups of three or, morn

a senior UrltUli ofll- -
cer. 4, -

i
it 111 pa .rr .11 ml els.

I.

nrP li" T e n' .'. 'T
Z,U

.

.. i , !! arrange

chaos. Hut hero the Ilrit- -
l5h passion for order and mho and
w.tr XntmAtl,t .,, , re,ul ,,

.i ...... ..,.
Chinese rum- -

soul of the
discipline.

'The officers of some of the ramus
, offer tirltcs for tho het kont hut an.t
, thP coo'.ies enter thoroughly Into the
spirit of the Ingenious nnd untiring
welfare campaign of which they aie

,
,h" objects,

' I'v,,r' has its wash- -
.

compounu own
. ..... .. . '
' i n it mil. wnn rim nm, .mil u'lfdi. ,ij ";,,:" ". ..r.n
'ln,nit',''

W'.
. '.. " ' """'J:"RJ.mnaslum, .

""" "'" "i .e stage, always
1n" ""inviting and comfortable as,

' CT ,n!,s Vf.rm"' C'1nl(,"
I f"" ')l, w! 1 JV,'tMn !, '"7

"i f' , u .i T 0 ."'V
R"m' mr"? ",'p,

' 'nn. ,

a
, Tholllfll llrltlKll r.nlillt.1- - l ln.Uu.rtrn

of these canteens, hn usually has a
Chlneee assistant. The writer visited
one such, which had Just taken on a

pronounred
Incantations.-

talned throughout a mnjestlo self -

possession.
Chlneso kitchens ate fascinating

temples, plenty. Alluring aromna
arise the boilers where the
try, records essential -
tlculars careers. When
lit e and stew is simmering, and on the
long tables-ar- rows those
glistening nnd highly sustaining

letters from coolies, and tho steamed which a perspiring und
writer paid coolies Incredibly deft- fingered- expert

being fitted, preparatory rate well over a thou-goin- g

up to'thelr work, and were ' per diem,
waiting',to place. Chinese cook are masters of

.. - . IB..-- , v... . i. ... - . . . . - - . .t. ......- 1. " - ..Jv i ,! . -- ...., , - . , . i..

'had four different doctors, rut the'
worMof t liesi doctor Was principally

the patients ns1 they reported
tliomaolvm or. waro sent to the doctor's
oltke. At ,nu. time there pre-
liminary examination of condition
of workers assigned to the TNT de-

partment. There was no dally
weekly or other round by the
doctor for , observation of the appear
anco workers. Much .of the

70 per of them had bluish
which Is an anemia eymptom.

When uh oondfitons existed at a
plant where unusual were made
to conserve efficiency and to protect
the workers from the fumes and
them wholesome .workroom' and
where they were' 'paid - (noreeelngly
w:t for an eight hour day, It must be
obvious the poisoning would
be worse plants.

naturally It ma be asked, If
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, such conditions with respect to TNT
exist In munitions Industry of
United Htotof. have teen
permitted to continue? Tho answer
Is that the munition makers them- -'

selves have not yet appreciated tho
fartw thst are revealed to them i

here. Is a comparatively new
commodity for extotislve production i

In America ami Its effects and Its pro-
duction ne nn Industrial problem have

been studied and classified. i

What effect work weariness may
havo In Increasing susceptibility to
TNT was not determined at the, plant
studied. during the twenty

' months Incidence of
pulnoiUnc fanes showed develop-

ments varying through the week In
tho rntlo nf'J cases Mondays, l.
Tuesdays, it Wednesdays, 16 Thurs-
day", Urldnys. 12 Saturdays and 6

I Sunday. The email number Sun- -

Already the engineers have worked
'; something akin to magic In construct-- ,

lug new shipyards where formerly
were wide stretched of un-

developed land In expanding
vlously existing yards. At the great
plant nt Hoc Island, where tho build-
ing 120 pi lelns undertaken.

nt l'ort Nenark, where 150 are to
be turned out nt a rate never before
conceived necessary, land been '

art come 'the officers messes
employ them. the somewhat
placid Ingredients of rations

creations worthy of the
chef n transatlantic
As bargainers nre supreme
the despair of French market women.
They have nu eyo for.., . . . . . , t - r . i . ..- - , J

i.iumiuu.tKt'M uc,ti-- i ui ;i i aim- - i

demoralising.

.vl of the Chinese l.,,.
,, , , accustomed

frtve themselves Mo rejoicing,.',,,.which, however, Is alloyed
the fart that It is ulso settling day
for nil debts contracted during the
previous year. No was done by
the In France on that day.
This meant n considerable amount ,

IN FRANCE MOST HAPPY

companlekaindor
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Wl,ru
was cheeirul.y chnulnerexl.

F.ve.ry effort was that coolies
might their holiday.

In one the writer visited they
constructed a vast dragon, sus-

tained nnd propelled by twenty wor
shippers and illuminated by many
lanterns. The rents In his were

reisitred. and doubtleas he
. . roumi the

compounds tn the atralna of the
stringed fiddle, tho banjo, cymbals.
drums many klndr of music,

Queer Music Ilnjuyrd,

Chinese gramophone records have
been obtained from America. The
writer listened to one such tone
which suggests mingled straliiH of
a margarine wamble, wnr dance, do- -

, m(at,0 ftiu.rt.ntlou and ulr raid;' but

ti.vj n ,,, u, j
. good will thev receive.
' Any man of British who
' Inclined to feel pessimistic about tho
capacity of,,hlH race would derive a
miraculous seeing what n

Jgenlua for improvisation, what n
i happy cnpaclty for understanding and
, satisfying bodies nnd mlnd.i of
, of n profoundly to
their own his countrymen had brought
to solution of prollom coolie
labor In' France. For that problem
hat been splendidly solved and the

of this 'experiment is
assured.

inn im as , COO,.H
assistant. Ho been thero a At nnother the group coin-fe- w

days, but he got full marks In n ' mitmier r''nK to arrange thatsevero viva examination con-- 1 nl cootc, hould becomo acquainted
ducted by his C. O. on tho names and Wn Hj the exciting thrills connected
prices of his In trade. Yet wiln fishing from the end of tho local
"tinned salmon "three fifty" nnd j,rr.
so on were tho KngllMi word" he There is no space here to deal with
knew. Ho ns tho work of the coolie. Mufllco It to
If thv were Ho main- - ei,. 11,.., .n u ,t,
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daya was probably due to the fact that
fewer worker were at the plant on
that day than on any. other. -

Thern may be aom light on. these
figures from another, angle In the fact
that every other Friday waa pay day
and saloons were many and conven-
ient.

The records alto teem to ahow that
hot or perhaps humk) weather greatly
increased the risk.

One helpful oonolutlon arrived at
wag the, relative risk In the several
department. Bmptoyee at such a
plant divide roughly into three claases.
The first, about 40 per. cent; of the
personnel, are office force, machinists,
ether akllled n4 unskilled workmen,
guards, yardmen, Vo. who have no
production department work 'and rare-
ly run personal Mek. '

The second claaf, about 10 per cent .
are those occasionally exposed. They

IHLIMIt'SiOj 'fi

Zato"

shells.
on; engaged in plant production, bul
not In any of the TNT departments
they come now and then in contact
with some TNT fumes dust, and
they furnish leas than 10 per cent, of
lie; poisoning cases.

The third claai. regularly exposed,
are tho workers in the TNT depart-
ments, about 10 per cent, as n rule.
They come constantly In contact with
TNT or its duet or fumes and furnish
more than SO per cent, of the cases.

This classincatlon partly nnnwnn
the munition makers who object to
medical examinations and frequent In-

spections on the ground that It would
hn hamllcannlns'. delavlnir and expen
sive, to hay to examine nil tho tens
of thousands of workers In the muni-
tion plants.

The regularly exposed workers may
b subdivided Into four group

to their tasks.

filled In and graded, hhlpways con-- 1

structcd, machinery plants, lighting, i

heating and water sytenu Installed
and housing facilities provided for j

armies of workmen 20,000 men at
Hog Island alone.

The l'nelflc coast has set itself reso-- 1

lately to build an armada of wooden
ships from tree which stood In the
forest when tho war broke out In
plants employing thousands of men
newly sprung up on marshes and mud
flate. Kxpert engineers long ago fin-

ished the task of restoring tho eelzod
dermaii and Austrian chips, which It
had been confidently believed in Mer-

lin could not be done within at least
two year.1!.

Secretary linker's testimony before
the Senate committee of inquiry as
to the haste In preparing the new
army cantonment gave n idea of the
great demands mado upon the engl
neerlng forces. A tfroup of milltnry

. , ... . , - - . iuuivn in uuiHrnni iiwi ui uiu iitiiiibij

men in the first contingent and rn- -
M. of expansion .uMlcient to house

times that number was con
struct.ed In a comparatively few
weeks. Streets were graded and laid

1out nn.l all the neccpslt'es of n sol-

dier's llfo were provided,
In t lie arsenals and munition plants

the engineers are busy not only on
output but also on quantitative out
put. and also on new devices end

provide for the manufacture of such
devices developed by clvillins.

How Is the Government to meet the
great need of engineers with which
It Is suddenly confronted'' A general
appeal for patriotic service Is not suf-
ficient, for unskilled man power will
not supply the lack. Appeals to lvll-Ia- n

engineers to volunteer, which have
already been made with the most urg-
ent emphasis, will not cover the case,
even though tho responso might be
unanimous, for the truth is that

i America is undermanned with engi-
neers In proportion to the extont of Its
Population nnd the variety and total
mHs of its material riches. In Us
extremity tho Government must call
for help upon tho educational iuatltu-lion- s

of the country, for tlio only prac-
tical way to make up for lost time nnd
opportunity Ib by training new mon to
supply the technical needs of warfare.

A recent development at Now Yotk
University shows how this proceos
works. Two agents of the War De
partment called nt the university to
Inspect Its facilities for tho technical
training of men to bo taken from tho
new draft, the questlontmlre of which
Includes Inquiries as to mechanical
knowledge and experience. Tho
agents were Informed that the univer
sity was "hi to train SCO men, includ-
ing Mil) In draughting, f0 in radio signal-
ling for airplanes, SO In concrete work,
'.'0 in gas I'lislne tepatr work, 20 wood
specialists, 20 In machiny repairs, 20
electricians, on equal number of bat-
tery repair workmen. 10 In black-smithin- g

and a Urge number In
acetylene welding.

It Is understood that 200,000 of the
new draft quote will receive technical
education before being put Into ser-
vice. Thai yjjveriltjr has iacllUie

v"rft ror "tlu,r People, but the..n recasting machinery equipments to

nil,,

otltrnnced.

or

it
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The first are those who melt tha
powdered TNT and then atlr It and
pour It Into the shell cases. This proc-
ess necessarily liberates considerable
TNT vapor and much fumes, and In
the opening nnd emptying of the orig-
inal boxes there Is a relatively small
escape of TNT dust Into the atmo-epher- e.

About 40 per cent of the TNT
worker are In thle melting and pour
Ing department, and In tha plant stud-
ied this department under Improved
conditions showed a yearly risk of
04 poisoning canes in every 100 Job.

The eecond group, about 10 per cent,
are those who cool the bursting charge
of TNT that haa been poured Into the
shell, removo the pettlcoated funnel
from tho orifice of the shell, strip tho
protective paper wrapping off it and
shear or saw-of- f with bronse saws the
excess chunk of TNT that protrudes
from the orifice. This group endure
a little vapor, much fumes and more
dust and contact than the first group,
and In tho plant studied, under ..Im-
proved conditions, showed a yearly risk
of IS cases In every 100 Jobs.

In the third group are those em-

ployed at or near machine drills ueed
In boring out of, the TNT hardened In
each ahell a central cavity for the
eventual reception of the detonating
fuse. The boring creates much very
fine dust, some fumes, but no vapor,
unless some of the very line dust ln(
the air Is converted In humid weather.
This group Include about 20 per cent,
of the TNT workers, and they showed
a yearly risk rate also of 23 cases per
100 Jobs. Hut this risk rata would
perhaps be too low for conditions else-
where. It appeared during a year'
operations with an unusually well se-

lected class of workere.
In the fourth group are those who

scrap adhering particles of TNT from
the thread In the shell orifice and
spray the cavity In the TNT with
shellac. This process liberates a great
amount of shellao vapored fume and
a medium amount of dust, and ob-

viously the tiny particle are con-

siderably hsndled. About 30 per cent,
of the TNT process workers are In
this department ; their yearly risk rate
under improved methods proved to be)

17 cases of poisoning for every 100 Jobs.
The TNT risk rate for all the other

production departments outside tha
TNT process work was 3 cases fcr
every 100 Job.

A a, result of the study at this plant
tho conclusion was reached that con-lltlo- ns

should be nmended at every
plant so that the risk rates not only
should not be exceeded but should so
far as possible be reduced. All the
rates at this plant before the Improve-
ments were mado were much higher;
'n the melting and pouring depart-
ment, 04, as ngalnnt C4; in the cooling
department, HI. as against 33; boring,
181. as against 8.1; charge shellack-
ing, 125, lis against 17; nnu-TN- T de-

partments. 8, ns iigalnt 3.

Tho Improvements were better sani-
tary conditions, vacuum devices to
carry off dust and fume, reduction to
eight hour shlfta. Increase In pay with
reduction in actual number of worker
employed in n given time, larger plant
output nt a reduced coat rate, and so
on.

Climatic, conditions snem to have a
hearing on TNT poisoning risk. How
much they affect tho process and the
resistance of tho worker exposed to
unusual weather conditions while on
his way to nnd from work remains to
tie determined by close analysis of
data from plants In different localities.

for Housing nnd feeding 1,000 on tho
campus by matting use of facilities
heretofore Available for Its usual
umtner school.
The School of Applied Srlonce at

the university received lutor from tho
War Department Inquiries a to pro-
posed courses for training, as a begin-
ning, 100 man ns airplane nnd gas en-
gine mechanics, wood and metal
workers. ICstlinates wero requested on
the basis of one training period of two
months, lwglunlng April 1. and three
periods of two months each extending
from April 1 to October 1.

The fichool authorities replied
promptly In a spirit of thorough co-

operation with the War Department's
undertakings. The Department has
accepted the outline of the course ond
other details nnd tho first of the
drafted men to bo Inatructed Jinvo ar-

rived at the unHerslty. Theso studios
are under the direction of Prof. Collin
! miss nf the depattment of mechan-
ical engineering. The university Is

conducting courses which di-

rectly prepaid men fur some of the
technical services needed In war.

Other Courses I'ntlrr Way- -

Military mapping and surveying is
under l'rof. Douglas Trowbridge, as-

sistant professor of civil engineering,
in addition, Prof. Trowbridge Is con-

ducting a practical course .n military
engineering, luclud'ng war bridge work
and pontoon construction. It 1 pro-
posed as a. practical demonstration
that the xturtentH shall bul'.il :i bridge,
on the campus, where the topographi-
cal condition are favorable.

Another Intensive r nurse of war
study nt the unlverlty Is In the theory
of radio comniuulcation from airplanes
under Dr. Hnwn (5. Tyler. The men
who urn taking this course arc ex-

pected to givo particularly valuable
service to the army forces.

Whllo the university is thus bending
Its facilities nnd energies to nid thn
Government In making up for- - defi-

ciencies In technical preparations for
war, Its alumni have entered the ser-
vice of the country in large numbers.
The average proportion or graduates
uf the School of Applied Science from
1S9." to tho present time who nro now
In tho Federal servleo Is 40 per cent..
and of the leaching force of the school
21 per cent. Is torvlng tho Govern-
ment directly In uniform.

Of the class of 117, 42 per cent, aro
In the national eervice, class of 1916,
17 per' rent.: 191.V 42 per cent.; li'14.
44 per cent.! 191.1, 3C per cent., nnd
1912, 411 per cont.

With such a spirit of patriotic coop
eration as these flgurm Gtnphnslze It
Is easy to bellevo that tho country
can count upon Us educated technical
men to rally In tho emergency with
all their Intelligence and training, as
well in with their ardor, America In
tho past has led tho world In the de-
velopment and use of mechanical
sclenco and Invention us applied to
warfare, but It must now overcome the
handicap imposed by year of Indiffer-
ence lo theso things in the mvrrp uf
an unexampled peace tide of material
prosperity. The manner In which It
haa begun tho task which faces It I

a just encouragement to every pa
trlot. J

t


