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4nth~~t ri~ALE P
For Domestic Uses. 

O)ur Cro-er-Pocahontas Bituminous Su;p- 
plied to the Instituta .rde arkc 

Samson Cordage Works 
< ~BdSTON, MASS. 

Bu1rton - nrber Coal Co.Ie

SPAUVL)BING-3IQSS CO.

Drawing Materials

Always a com~plete stock of

DRwAFtTING SUPPLIES

Tracing Clothl, Drnwvinq, Paper, B3lue
Prillt Paper, Tracing Paper, Scales,
B3oards, Inks, Erasers, Pencils, etc.

DRAWING IN~iSTRUMENTS

SPAULDING-11108S CO.
44 FEDERAL ST., BOSTON

Phone M\,ain 6000
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CHEMICAL WARFARE RESEARCH.

The Bureau of Mhines started a, re-
sealrch laboratory in gas warfare a-bout

a year and a. half ado. On July first,

1913S, that wvas takcen over by the war

Department, but the orgranization. as it

stands at present is practically the samne

a s that developed by the Bureau of

'\lines. The outwvardl signs, of the

chance are that -Nlajor General Sibert is

the official head instead of Mir. -Alan-

niiii¢, and that -Air. G. A. Burrell is nlow

Colonel iBurrell. On the other liand, Dr.

E. P. K~ohler. X ilo had chlar-,e of all the

Ioffense problemls, holds the same posi-I
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4++i.velop methods for determining its pur-
ity. Thley also analyze mixtures in air.
It is somletimes diffcult to determline
substallces at tlle dilution ill use. Thev
also malke tests to find out %whetller the
canisters wvill -,top the substance.

It is also Sellt to the Pyrote~chnic Sec-
tion under 'Mr. G. A. Richter to deter-
llinie stability whlen firedl in sblells, tllat
is, wvhetller it goes to pieces undler tlle
detonlatin-t clar-,e.

At thc salne time the Defense Re-
|sealel1 Sectioll, -andler D~r. .A. B. Lamlb. is
Iwlork~ina to dletcruline wvletller any-
cllance in tlle ingredienlts put ill tlle
eanister is necessary. If the substallte
is not asbsorbed. somne newv mixtul-e or
colupound must be dleveloped wvlicll aill

Istop it. Tllis Section also takzes up) tlle
question of metllods of deteetincr toxic
su~s-talnees- inl the fiekl. T11at nlij(lht be
cons-ideredl tO b~e a, p~roblleml for tlle An]-
alytical Section. bllt OUI' -\rlole s'ystoml
is pretty flex~ible,..ad as a nlatter of
fact tllat wrko hcla., beeii dlone by thle
Defense Researcl1 Section, of eour's(

vorlking iii cooper~aionl 'with thc AnidN--
tical seet- oni. Tllc Defense Re-zearchl
Section1 also dev-elopls ointmlenlts to pro-
|teet atraillst tlle effeet of thle action of
Itlle tox'ic or blisteriil-f (ra.-L'S (ft thl sksin.

At tlle sanme time tlhe sulbstallee wX-,ll
le referrled to tlle Mltclhanical Research1
Section ullder, Mr. F'-ler.e beeause a
chlaii-e ini tlle inffredliewls nla mlakie 'it
ne~cssalry to chlange th1e iyp1) ot Ican1is-
ter . Tliat, beeconiles, iniporltaiit if deal-
hin, Nvithl sinokes insteadl of vap~ors. Thec
questionl of lprotective clothling, ina- hlave
to be talken up.

Tlle defenlsive resullts ai-e thlen trans-
mitted byr Dr. 117. K. L~ewis, of tlle rn-
stitute in clbaro-e of all defense problemlls
to tllc Gas ]DefenlsQ Division. whlichl is
not a part OI' our ]);ivision. but is 11LlI
Coloney Dlewey, andl las clharfre of tlhe
commlercial prlodlletioll of afl defenlse
materials.|

Whlile all tllis is being (lone. tlle sainle 
sublstance is sent, to tie P'harmacolor-1
Cbal Rlesearchl Sectioll undler D;. E. 1K.
.Marshlall, alld theyv study thec question
of tlle effect produ~cedl alld the general
question of susceptibilitv. Ccrtain mien

may be 100 tnionls as. -suscep~tible as are
otller muen. It is i-er+v desirab~le to muake
prelimillary tests, anid to ]teep out of
tlle factory men wvho are extrenilelv sus-
ceptible, because thley arc sure to be
casualties.|

Thle sulbstance is also stuldied by tlle|
Pathlolog~ical SectioII under Dr. W\inter- 
llitZ, alld the\- go into painful details as 
to the wvay in wvlicll tlle various organs
are attackied bv war ^,ases.

At tlle sanme time it is sent to tlle
Therapeutie Section -under IDr. U~nderllill.
of Yale, and they takie ulp tlle desirable.
but very difficult ias-k of finding metlh-
ods of treatment to rev-ive men wsho
llaie been grassed more or less severely.

1171ile all this is gOinlg on. all tllese
*-arious sections are making reports
twvice a month on all the substances thlat
they are w orking wvitll, so that there is
an enormous amottnt )f pseuldo-literary
material piling up. AU1 of this material
comes to the Editorial Section, of which
Lt. Col. Bancroft is in char,,e. They
condense it as much as possilble, and -et
out semi-monthly reports, -which are
sent to a selected list of people in this
country and abroad. These reports deal
with many different topics, and if somle-
one wanted to looki up about a certain
substance lie would have a fearful taskt
ahead of him. Consequently. as fast as
possible w-e are wvrithing nonographls on
eacll particular cras, canister ing~redient,
etc., wvhich shall contain evcervthiiior
thlat is know-n in tlle literature, every-
tllin-> that wze hav~e been able to -et from
tlse Allies or from eaptured German re-
ports, and everything thlat has been donle
in this counltry. NIre hand out the de-
sired monographl to the inquirer, and tell
hlim. to read it. Of course be does not
do it, but. the tlling is indexed pretty
thlorou-Mvls. and lie can lool; oer tl1 t
v-ariolls sections wvhieh interest h im ore
particullarlyr, and thereby post himself
on what is k~now-n in reg-ard to that sllb-
stance in a, relativ ely short time. In
this weay the information in oulr files is
made fairyv accessible.

Nows this whole system of handling
toxic substances is a very flexible one.

I Whenever necessary -we increase or de-
crease the number of sections. At one
time Dr. J. F. Norris wlas in charge of
all the chemical research. That -rlew
to be more than one man could possibly
handle. The Offense Research wlas left
under Dr. Norris, and the Defense Re-

search wvas given -to DOr. Lamb. Since
Iother sections 'Were interested in the of-
fensivse work, it Ibecame necessary to tie
things to-ether agtain, and oholler +-as
put in charge of all the problems of Of -
fense.

We began with one Physiological See-
tion. Nowr there are Pharmacological,
Pathological, and Therapeutic Sections,
and the Pbarmacologrical Section has re-
cently been subdivided into testing and
research.

Thle Mechanical Wtork wvas split into
two sections. 117'hen conditions changed.
this work was put back into one section'
Any section can lbe changed or rear-
rancred in any way desirable to get re-
sults, and this has work-ed well in prac-
tice.
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Recognized College Fraternity Jewelers
tion in tle new- organizationl withlout
hlaving put on a llniforml.

Tlle termi '-Iyar ,as" is a flex;ible olle.
Tlle substallCC may be a liquifi. a solid.
a v-apor, or a true gas. H-owvever, it.
must leave some pretty striking char-

aeteristics; it mlust be pOiSOIIOUS; or
prodlucc tears (lachlrinlatory)-); or must
;,ive rise to llausea, sneezing, oic blistel s:

leave a. foul smtell. tblough o t Iie rs se
hlarallless; or bec a smlolke w~ith obscur-
in- Power~s. Of course it may- lave any15
or all of these properties comLllined. Un-

TS
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dler any of these circlumstances wve call I{
it a asar cals. It must also have cer-

tain other ellaracteristics. It mlust be
pretty grood in its class. Ntowaday)s no)
one0 'Would consider as a toxic subtstaucc
anythin- whlichl did not klli clogs in
th irty v-n-inultes at a conlcentrationl of
1 in a. per liter. It is that effective
concentration w\ liel is overlook~ed bv
people wholo suggest newt gases e} metll-
ods of -usil, old ones. In the case o f
la chrviliatory subestances theyr shoul ( be
effective at' conceeItrations as lowv as
0.01 iug. per liter. Tile bes t are inuelb
better than thiat.

Another determinim- factor ill the use

of anv gas is the avzilability o f rawN
materials. A0lbere thousands of tolls
mayt be needed, there is no uose ill CO]'-
sidering a substance of whicle the avail-
able output per year is a grrainl, a ton,
or a hundred tons.

A good mletllod of nlanufaeture shlouldl
be at handl. If the substance is good
enough, it lvill be made by any mlethlod.
ho^-ever -wasteful; but this is not true
in most cases. I could cite an instance
wh~ere a substallce would bie used if it
g~ood method of manufacture wvere av-ail-
able. Tlle present mletllod of making
this substance is so wasteful that its
good qualifications do not counterbal-
anee the disadlvanltages. and it is not
used either by our Allies or iby our-
selv es.

A su~bstance nIlust be stable, or frairly
sta~ble. It must not polymerize rapidly.
hydrolyze too rapidly, be too inflam-
ma~ble, or go to pieces on detonation.
Our problem is different from that of
the Allies Ibecause the Allies can use
their mlaterial within 2 or 3 months
after loadino, the shells, whereas in our
ca~se shell loading here must take place
from 3 to 6 months before firing, and
consequently our limits as to stability
against polymerization must be more
ri-fid than those of the British and
French; and as a matter of fact the
French are using certain substances
wvhiell wne shall not use, just because of
those conditions.

Howv do wae start with any given sub-
stance. A57e mlay takie a substance al-
ready used by the Germans or the Al-
lies. or woe may get a suggestion front
outside, or the staff may thlink up somle-
thlinr from a search of the literature,
f'loml anlalogi, or from pure inspiration.
Thell steps are taken to see wvhetller it
calll bec considered as a toxic substance.
lFirst, the Offense Research Section, un-
der D)r. Lauder Jones. makoes the sub-
stance. If it is a solid, it is sent to
the D)isperboid Division. D~r. R. C. Tol-
Inanl in chlalre, andl they York out methl-

odls o f dlis integr atillyr it.
NA-henl this is (lone, or if it is a liquid

0l- vapor, it is sent to the T'oxicological
Section, Dr. A. S. Loevenhlart, anal test-
ed to determine degree of toxicity, con-
centration producing, lacblrymationl, or|
all} other of the delightful eliaraeteris-
ties. If their report is favorable.' tile sub-
stance is turned over to a nllllber of
liflerent sections.

The Of rense Researchl Laboratol y
wvorkis to improve the laboratory meth-
od of making. After the) have vorkied
this out on a, laborator~y scale, the sllb- I

stance is turned over to the Chemical 
Production Section, ANfr. WV. S. Rowvlandl,I
and they wvork it out on a larger scale,
from 50 p~ounds to a toil, depending en-
tirely on the nature of the substance.
It t hell (Toes outside of the Research
Division, either to Larg~e Scale Prodluc-
tion (Colonel Dorsey) for further de-
velopment, or direct to Colonel Walker.
at Edg-ewsood. for commercial prodluec
tion either there or to be assigned to
-some manufacturer somewhere in the
country. While the Offense Research
Section is working out an improved libb-
oratory method, the substance is sent
to the Analytical Section, under the
charge of M~r. A. C. Fieldner. They de-
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FIN9ANC public utnity developments.

BUSY AND SELL securities.

DESIGN steam power stations, hydmn
electric developments, transmisson:
lines, city, and interurban railways,
gas plants, Industrial plants and
buildings.

CONSTRUCT either from our own de-
signs or from designs of other engi-
neers or architects.

REPORT on public utility properties,
proposed extensions or new projects.

MANAGE railway. light, powee r
gas companies.

Send for
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Sales and Engineering Office:

110 STATE, ST., BOSTON, M.

Works:

EVERETT, MASS.

SUrBSTITUJTE FOR SHELLAC

According, to the Z. angewr Chem. it

has been found that naphthol resin can
be used as a substitute for shellac and
that the products of condensation of
a and b-naplithlol hav e a number of
characteristics in common with shellac,
such as capacity for taking a polish
and suitability for use as an alcohol
varnish, and as an insulating material.
The substitutes are particularly use-
ful if the residues are cleaned by filter-
inlg from an alcoholic solution, the alco.
hol being distilled from the flltrate..
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Originators, Designers and Makers of

School, Class and Society

Emblems
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*tMain Dining Hall and Grill RoomNOW OPEN TO ALL STUDENTS*F

WALTON LUNCH CO.

Nearest Luncheon Room

At 78 MASSACHSETTS AVE.

Trwo Ban king Officees in the Back Bay
Mfassachlusetts Ave., Corner Boylstoll St.e

Copley Square, 579 Boylston S

STATE STREET TRUST COMPANY
M~ain Office, 33 State St.

SIMPLEX WIRES AND CA
INSULATED WITH RUBBER, PAPER OR CAME

SIMPLEX iRE 2
MANUFACTURI

201 DEVONSHIRE Si
CHICAGO SAN FfI

Fav, SpOffOrd & Thorudike,
Consulting Engineers

BRIDGES AND OTHER STRUJCTUJRES
OF STEEL ALND MASONRY, FOU)NDA,
TIONS, RIVER AN'D HARBOR WORKS.
Frederic' H. Fay Charles M. Spofford

Sturgis, H. Trorndike

. ................... 

Herrick' s Theatre
TICKEilT AGENCY

Has The Best Tickets For Every

Wow in Townm

Copley Sq. Tel. B:B. 23281

NEW ENGLAND STRUCTURAL-X.CO
INDUSTRIAL ENGINEERS

and

SPECIALISTS IN STEEL CONSTRUCTION

Complete Contracts for Power Plants, Factorier,
and all Industrial Enterprises

M ALIRO STEE

BOSTON, MASS,
00

374-394 Congres Street
TJMWoN, MAI W

TOOL 8TZZL
PLT S a

SHIM amds
CONCR RODS
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