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Smith Patterson Company
DIAMOND MERCHANTS

Originators, Designers and Makers of
School, Class and Society

Emblems

MILITARY RINGS AND INSIGNIA

Recognized College Fratermity Jewelers

18
52 SUMMER STREET BOSTON, MASS.
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SPAULDING-MOSS CO.

Drawing Materials

Always a complete stock of
DRAFTING SUPPLIES

Tracing Cloth, Drawing Paper, Blue
Pring Paper, Tracing Paper, Scales,
Boards, Inks, Erasers, Pencils, ete.

DRAWING INSTRUMENTS

SPAULDING-MOSS C0.

44 FEDERAL ST, BOSTON
Phone Main 6000

STONE&WEBSTER

-

FINANCE public utility developments.
BUY AND SELL securities.

DESIGN steam power stations, hydro-

«  electric developments, transmission

lines, city and {interurban rallways,

gas plaots, Industrial planta and
buildings.

CONSTRUCT either from our own des
signs or from designa of other engl-
neers or architects,

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

MANAGE rallway, light, powes anf
gas companles.

NEW YORE BOSTON CHICAGO

Fay, Spofford & Thorndike

Consulting Engineers

BRIDGES AND OTHER STRUCTURES

OF STEEL AND MASONRY, FOUNDA.

TIONS, RIVER AND HARBOR WORKS.

Frederie' H. Fay Charles M. gpofford
Sturgis H. Trorndike

Herrick’s Theatre
TICKET AGENCY

Has The Best Tickets For Every
Show ia Town.

- Copley Sq. Tel. BB. 2328

SUBSTITUTE FOR SHELLAC

According to the Z. angew. Chem. it
has been found that naphthol resin can
be used as a substitute for shellac and
that the produets of condensation of
a and b-naphthol have a number of
characteristies 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-
ing from an aleoholic solution. the alco-
kol being distilled from the flltrate,

CHEMICAL WARFARE RESEARCH.

The Bureau of Mines started a re-
search laboratory in gas warfare about
a year and a half ago. On July first,
1918, that was taken over by the War
Department, but the orgamization as it
stands at present is practically the same
as that developed by the Bureau of
Mines. The outward signs of the
change are that Major General Sibert is
the official head instead of Mr. Man-
ning, and that JMr. G. A. Burrell is now
Colonel Burrell, On the other hand, Dr.
E. P. Kohler, wio had charge of all the
offense problems, holds the same posi-
tion in the new organization without

having put on a unifornt,

The term “war gas” is a flexible one.
The substance may be a liquid, a solid,
a vapor, or a true gas. However, it
must have some pretty striking char-
acteristics; it must be poisonous; or
produce tears (lachrymatory): or must
give rise Lo nausea, sneezing, or blisters:
have a foul smell, though otherwise
harmless; or be a smoke with obseur-
ing powers. Of course it may have any
or all of these properties combined. Un-
der any of these cireumstances we call
it a war gas, It must also have cer-
tain other characteristics, It must Dbe
pretty good in its class. Nowadays no
one would cousider as a toxic substauce
anything which did not kill dogs in
thirty minutes at a concentration of
1 mg. per litern It is that effcctive
concentraijon which is overlooked by
people who suggest new gases or meth-
ods of using old ones. In the case of
lachrymatory substances they should be
effective at comecntrations as low as
0.01 mg. per liter. The best are much
better than that.

Another determining factor in the use
of any gas is the availability of raw
materials, Where thousands of tons
may be needed, there is no use in con-
sidering a substance of whieh the avail-
able cuipué per year is a gram, a ton,
or a hundred tons.

A good method of manufactare should
be at hand. If the substance is good
enough, it will be made by any method,
however wasteful; but this is not true
in most cases. I could cite an instance
where a substance would Dbe used if a
good method of manufacture were avail-
able. The present method of making
this substance is so wasteful that its
good qualifications do not counterbal-
ance the disalvantages, and it is not
used either by our Allies or by our-
selves.

A substance must be stable, or fairly
stable, It must not polymerize rapidly,
hydrolyze too rapidly, be too inflam-
mable, or go to pieces on detonation.
Qur preblem is different from that of
the Allies because the Allies can use
their material within 2 or 3 months
after loading the shells, whereas in our
case shell loading Lere must take place
from 3 to 6 months before firing, and
consequently our limits as to stability
against polymerization must be more
rigid than those of the British and
French; and as a matter of fact the
French are using certain substances
which we shall not use, just because of
those conditions.

How do we start with any given sub-
stance. e may take a substance al-
ready used by the Germans or the Al-
lies, or we may get a suggestion from
outside, or the staff may think up some-
thing from a scarch of the literature,
from analogy, or from pure inspiration.
Then steps ave taken to see whether it
can be considered as a toxie substance.
Firzt, the Offense Research Section, un-
der Dr. Lauder Jones, makes the sub-
stance. If it is a solid, it is sent to
the Dispersoid Division, Dr. R. €. Tol-
man in charge, and they work out meth-
ods of disintegrating it,

When this is done, or if it is a liquid
or vapor, it is sent to the Toxicolegical
Section, Dr. A. 5. Loevenhart, and test-
ed to determine degree of toxieity, con-
centration producing lachrymation, or
any other of the delightful characteris-
ties. If their report is favorable, the sub-
stance is turned over to a number of
different sections.

The Offense Research  Laboratory
works to improve the laboratory meth-
od of making. After they have worked
this out on a laboratory seale, the sub-
stance is turned over to the Chemical
Production Section, Mr, W. 8. Rowland,
and they work it out on a larger scale,
from 50 pounds to a ton, depending en-
tirely on the nature of the substance.
It then goes outside of the Research
Division, either to Large Scale Produe-
tion (Colonel Dorsey) for further de-
velopment, or direct to Colonel Walker,
at Edgewood, for commerecial produe-
tion either there or to be assigned to
some manufacturer somewhere in the
country. While the Offense Research
Section is working out an improved lab-
oratory method, the substance is sent
to the Analytical Section, under the
charge of Mr. A. C, Fieldner. They de-

velop methods for determining its pur-
ity. They also analyze mixtures in air.
It is sometimes difficult to determine
substances at the dilution in use. They
also make tests to find out whether the
canisters will stop the substance.

It is also sent to the Pyrotechnic Sce-
tion under Mr. G. A. Richter to deter-
wine stability when fired in shells, that
is, whether it goes to pieces under the
detonating charge.

At the same time the Defense Re-
search Seetion, under Dr. A, B, Lamb. is
working to determine whether any
change in the ingredients put in the
eanister is neeessary. If the substance
is not absorbed. some new mixtwre or
compound must be developed which will
stop it. This Section also takes up the
question of methods of deteeting toxic
substances in the field, That might be
considered to be a problem for the An-
alytieal Section. but our whole fystem
is pretty flexible, and as a matter of
fact that work has been done by the
Defense Researeh  Seetion, of course
working in cooperaion with the Analy-
tieal Section. The Defense Re<earch
Seetion also develops ointments to pro-
teet against the effeet of the aetion of
the toxic or blistering gases of the skin

At the same time the substance will
be referred to the Mecharieal Rescarch
Seetion under AMr, Fogler. bewause a
change in the ingredienis may make it
necessary to change the type of ecanis-
ter, That bLeeomes important if deal-
ing with smokes instead of vapors. The
question of protective clothing may have
to be taken up.

The defensive results ave then trans-
mitted by Dr. W. K. Lewis, of the In-
stitute in eharge of all defense problem-
to the Gas Defeuse Division, which is
not a part of our Division, but is umdes
Coloney Dewey, and has charge of the

commercial production of all defenze !

materials.

While all this is being done, the sanie
substance is sent to the Pharmacologi-
¢al Research Section under Dr. E. K.
Marshall, and they study the question
of the effeet pradueed and the general
question of suseeptibility, Certain men
may be 100 times az susceptible as arc
other men. It is very desirable to make
preliminary tests, and to Jkcep out of
the factory men who are extremely sus-
ceptible, because they are sure to be
casualties,

The substance is also studied by the
Pathological Section under Dr. Winter-
nitz, and they go into painfu] details as
to the way in which the various organs
are attacked by war gases.

At the same time it is sent fo the
Therapeutic Scetion under Dr, Underhill,
of Yale, and they take up the desirable
but very difficult task of finding meth-
ods of treatment to revive men who
have been gassed more or less severely.

While all this is going on, all these
various sections are making reports
twice a month on all the substances that
they are working with, so that there is
an enormous amount of pseudo-literary
material piling up. All of this material
comes to the Editorial Section, of which
Lt. Col. Bancroft is in charge. They
condense it as much as possible, and get
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 some-
one wanted to look up about a ecertain
substance he would have a fearful task
ahead of him. Consequently, as fast as
possible we are writing monographs on
each particular gas, canister ingredient,
ete., which shall contain everything
that is known in the literature, every-
thing that we have been able to get from
the Allies or from capiured German re-
ports, and everything that has been done
in this country. We hand out the de-
sired monograph to the inquirer, and tell
him to read it. Of course he does not
do it, but the thing is indexed pretty
thoroughly, and lLe ecan look over thy
various sections which interest him more
particularly, and thereby post himself
on what is known in regard to that sub-
stance in a relatively short time. In
this way the information in our files is
made fairly accessible,

Now this whole system of handling
toxie substances is a very flexible one.
Whenever necessary we increase or de-
crease the number of sections. At one
time Dr. J. F, Norris was in charge of
all the chemical research. That grew
to be more than one man could possibly
handle. The Offense Research was left
under Dr. Norris, and the Defense Re-
scarch was given to Dr. Lamb, Sinee
other sections were interested in the of-
fensive work, it hecame necessary to tie
things together again, and Kohler was
put in charge of all the problems of Of-
fense.

We began with one Physiologieal Sec-
tion. Now there are Pharmacological,
Pathological, and Therapeutic Sections,
and the Pharmacological Section has re-
cently been subdivided inte testing and
research,

The Mechanical Work was split into
two sections. When conditions changed.
this work was put back into one section.
Any section can be changed or rear-
ranged in any way desirable to get re-
sults, and this has worked well in prac-
tice,
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WALKER MEMORIAL
Wain Dining Hall and Grill Roon

NOW OPEN TO ALL STUDENTS
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WALTON LUNCH CO.

Nearest Luncheon Room

At 78 MASSACHSETTS AVE.
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HIGH GRADE ;
CORDAGE and TWINE

Anthracite GOAL

For Domestic Uses.

Nur Cro-er-Pocalontas Bituminous Sup-
plied to the Institute.

| Feile Mark

Samson Cordage Works
BOSTON, MASS.

Burton - ¥urber Ceal Co.

Two Banking Officesnm Back Bay

Massachusetts Ave., Corner Boylston Si.
Copley Square, 579 Boylston St.

STATE STREET TRUST GOMPANY

Main Office, 33 State St.
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SIMPLEX WIRES AND CABLES

INSULAi’EB WITH RUBBER, PAPER OR CAMBRIC

SIMPLEX WIRE & CABLE €

Send for
THE SIMPLEX MANUAL MANUFACTURERS
20! DEVONSHIRE ST. BOSTON
CHICAGD SAN FRANCISCO
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NEW ENGLAND STRUGCTURAL- GO,

INDUSTRIAL ENGINEERS
and

SPECIALISTS IN STEEL CONSTRUCTION
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Complete Contracts for Power Plants, Factories.
and all Industrial Enterprises

Sales and Engineering Office:
110 STATE ST., BOSTON, MASS.

Works:
EVERETT, MASS,.

IRON STEEL METALS
Arthur C. Harvey Co.

374-394 Congress Street BOSTON, MASS.
TELEPBONE, MAIN T000

TOOL STERL SHERT IROX BOILER TUBES
PLATE STERL CONCRETE RODS METAL LATH
SOLBER COPYER ZINC

We Are Equipped te Cut to Leagth Anything Carried in Stack




