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Air Hygicne Foundation of Amorieca, Inn

4400 Fifth Avenuc,
Pittsburgh, Pa.
. April 27, 193%.

YOTE TO LZBIRS:

Encloscd is a copy of Mellon Institute’s conual report
which has just been published and which contains a speeial scction on the
work of Air Hygieno Foundation {sec puge 239). Partz of this scction may
intercst various erxecutives in your organization. May we ask, therefore,
that you pleasc bring the material to the attention of your assoclates?
Also enclosed is a reprint of an important article on alumirum vs. siliea
dust. Extra copies of both reprinis are aveoilable if desircd.

H. B. Meller
Managing Director

PLAINTIFF'S
EXHIBIT

I LHF 4

P

t



o

Teprinted from News Edition, INDUSTRIAL AND ENGINEENING Cl[E.\IIS’[‘ﬂY, Vol. 17, Poge 233, April 10, 1929
Research at Mellon Institute during 1938-1939°

institute’s reeeat undertakinzs has

been the inception of researches
along & broader frant for gireater service
to science, industey, and lumanity, In-
vestigntiona have been begun in several
hitherto littte studied ficlds of ennmincering
materials and mechanical equipment for
manufacturing, construction, and transe
portation. Anather feature of the year
1933-30 has Leen the expansion of work in
public health, industrial hygiene and eco-
nonaies, pharmaccutical chemistry, electro-
clhemistry, textiles, plastics, and building
technolozy. Special facilitics and ap-
paratus have been: [urnished for these new
vestigations.

Tlie institute is the hub of the scientific
organizations in the Pittsburgh district,
most of which meet regularly in its audi-
torium, Nastional conventions hetd dur-
ing the yesr in the institute’s home in-
cluded thorz of the Awencaa Association

Esracuu.r prominent  amonz  the

of Anatomis- “necial Libraries Associa-
tion, Insula® Zommittee of the Na-
tional Resc Couneil, Air Hygiene

Foundation, the Society of Rheology.

General Infoernstion on the Insti-
tute’s Rescarches

The 88 industial fellowships-~30 mul-
fiple and 56 individual fellowships—in
o?emtion during the institute’s fiscal year
March 1, 1933, to March 1, 1939, are
listed at the end of this report. These
prozrams of research have required the
gervices of 161 fellows and 06 (cllowship
assistants duringz all or part of the year.
Thirty-nine fellowships have been in
operation § vears or more, and of this
npumber 20 have been active 10 years, 11
bave concluded 15 years or more of re-
search, and 8 fellowahips are 20 years of

e or older. The instigh pent S1,104,-
4035 in conducting pure i
research in 1535-39.

New FELLOWSEIPE 0
teen fellowships began

ition during

the year: Acid Reeovety,ft, Electro-

deposition, Ethanol, Felt, Filter, Gypsum,
Iodine, Meter, Pear]l, Printing, Rubber,
Bilk, Special Dyes, Special Plastics, Tube,
and Watch Technology. Four other fellow-
ghips have been mccepted and will start
work soon. Brief accounts will be pre-
sented here of the research progress to
date of those new fellonships whose estab-
lishment has been announced previously.
In addition, information witl be included
regarding  the electrodeposition, iedine,
and pearl fcllowships, On the fellowship
on specinl dycs, at the end of the year,
G. B, Feild replaced W. E, Holiand as the
ineumbent; the Intter then joined the
donor’s organization in a technical ca-
pacity.

© PrEvexTION OF StrEaMt PorLUrTiON MY
Waste Prckue Lrguors.  The fellow-
ship on acid recovery of the American
Jron and Steel Institire (W. W. Iladge,
jacumbent) was founded last summer to try
to solve the probtem of preventing stream
poliution by waste pickle liquors.  Cuacerted
¢fforts are being snade to improve existing
metheds and to evolva rew unes a0 thut
eventually o techniendly and cconomically
rntisfactary pracess will be developed for
tho treatment of apent pickle liquoers, tn ob-
tain from woste Kguors cheinical by pendusts
and to discover usey for them, and to praduce
frotn tha neit wasto liquiors an ctllnent which
will o neutral in reaction and aatisfactory
to publie health and industrinl anthoritivs.

+ Abatenet of the Uwenty-Ritth Annunl tepnrt
of tha direetur, B [t Wendlon, Lo the tzusiecs of
the inslitulion. .

The work of the fellowship has inchuded
a survey of manulacturing operations and
methods in use for the treatment and dis-
posal of spent pickle liquors in important
steele-preducing  districts of the country.
Preliminary studies have been tuade of 35
proposed, patented, or partially industrially
developed processes for the treatment of
waste pickle liquors, and detailed investiga-
tiong ar¢ being ¢onducted on a few of the
most promising procedures.  Already, in
three of these processes, decided improve-
wents have been effected, and in two other
processes encincers and chemists azre working
on suzgested changes of likely benefit. A
series of experiments i3 well under way on
possible uses for & material recoverable frem
spent pickle liquor, and plans are being made
to carry on &n investigation on the utiliza-
tion of pickia liquor and its chemical by-
products. The quantity of waste pickle
liguors produced by the iron and steel piants
of the TUnitad Siates hus uveen varicusly
estimated at from 500.000,000 te 500,000,000
gallons per yeer. EHence the development
of suitable processes for the troztment of this
immense quantity of industrizl waste and
the discovery of uses for the recoverable by-
products pre indeed important. The iron
and steel industry is dJetermined to clean
up as soon as possible this source of stream
patiution. )

Ressarent ox Evrtctrodrposttron. On
the followship of the Siandard Steel Spring
Co., R. H. Lester has a broad program of
investigation on electroplating of metals to
prodice corrosion resistance. In particular
he will study the new electroplating process of
the donor and will investigate its appliention
in wvarious fields. This proecss can give a
plating of a pore-frce type that has been
found to be corrosion-resistant, especially
in oil wells. The deposit can be made walle-
able and to withstand nbrasive as well as
corrosive attack. Steel plated by the novel
process has likely markets in the manufacture
of pipe, tanks, barrels, special containers, and
apparatus.

IMPROVEMENT OF A1r FitTERs. TLast fall
the American Air Filter Co., Ine., set up &
fellowship for the investigation of materials
of value for the construction of filtera for
wir-¢onditioning aystems. F. F. Rupert, the
incumbent, is giviog special attenticn to
the chemical treatment and coating of steel
wool and other filter materizls to provide
the greatest degree of durability and effi-
tieney.

Basic Reszaren ox Grespy Proprers.
The fellowship held by H. E. Simpson is
investizating for the U, §. Gypsum Co.
the fundamental chemistzy of plaster tech-
nolozy as related to the properties of the
various produets manufactured hasieally
from gypsuin and calcined aypsum. The
ohjective is the developnnent of new processes
and techaiques which will have wide applica-
tinn in the field of buildinz materials.

Tooixk Respranen Restaepn, During the
perind January 1, 1928, to January 1, 19334,
the Iedine Fdueational Burcan, Tne., sus~
1ained o seriea of fellowships in the institule
whaw purpose was to extend tho uses for
indine,  In the course of this investizativaal
work G. M. Karays, the senior fellaw, first
studied the effeativeness of iudine in the con-
trol of srut on eats and, in couperotion with
inariana, the place of dodine in veterinaey
Fle next enerivad uit & ceanpres
ve research on the belavior of iodine
solutions at Jiguid-solidd  interlners, from
whiclt cnmme new knowlodee fespecting the
wetting power of indine from various anti-
sepdie aolutiona nmd alae & new inding anti-
1o then collolasnded i an extrn-
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mursl pharmaceutical study of joding solu-
tions for antizepsis, devised apparatuy for
use in the determination of iodine in very
lew concentrations. and pariicipated in a
thorough investigation ef the value of jodine
for livestoek in eentral Pennsyivanix, ¢on-
ducted at the Peansvlvania State College.

Early in 1930 the Igdine Iducationai
Bureau sgaib betatme a fellowship done:,
having decided to support scopeflul invesuga-
tion on uses ol jodive in industry, animal
husbandry, and pharmacy, and F. ¥. Johnson
haa initiated this project.

Stuptes 1% Meter Teeevorogy. The
Pittsburgh Eguitable Meter Co.'s feliowship
on meter technology, with R. L. Wakemua
asthe incumabent, is investigatiog the applica-
tions of synthetic resins and plasucy as
constructional materials for gas acd liguid
metera.

Alodern expansion in’ the use of industsial
cases, the development ~f »aw nreducts,
such as propane and butanc, and increased
attention to roaterials balance and utiliza.
tion of mcters in establishing thiz balance
have conlronted the producer 2nd consumer
of tbesa gases with circumstances whicd
often make it desizable to replaze leather
diaphragms of meters with materials more
auitable to the respective conditions. This
need has been recoymized for several years
by the American Gas Assaciation, as wit-
nessed by the existence ¢f £0 association com-
mitter to study meter diaphragms and the
Betive participation of L. M. Van der Pyl
of the Pittsburgh Equitable Meter Co., on
this commirtce. The moter (ellowship,
with his eollaboration, is pursuing o cempre-
hensive investigation of the propertics of
synthetic malerials whichk may be uszful
for this purpcse.

Withio the past two ot three decades. the
necessity for meters in the production and
marketing of verious liquid commedities
has increased in proportion to the expansion
of tha chemical, petroleum, brewing, and
other induastrics, and the demaad for meters
to handle hot water and other hot liquids in
industrial establishments has also grown
enormously. This widened use of liquid
meters and the increase in exacting re-
Quirements piaced upon them maks desir-
able & scacch for new raaterials of consiruc.
tion. The current vigorous developtient of
the chemistry and technology ¢f synthetie
resins, coupled with the versatility of their
properties and applications, suggests many
new uses for them in the design ol fuid maters
of all types. With such epplications ia view,
the maoter fellowship is undertaking an in-
vestigation of the behavior of plastics under
rdvesse conditions which may in the luture
becoma standard metering conditions. s
the dimensional tolerantes in muters are
neecssarily lower than thoze in most other
articles in which plastica have heretofore
beon utilited. speeizl methods bave leen
developed for measuring heat resistance.
deformation under load, and dimensmnal
change in vaticus liquid media, and an ut-
temipt is being made to correlate the-e nnil
allied propertics with the chemicai natyre
and thegmal history of synathetic piusties.

New HKxowtescw oN Pranms. The
members of Pearl .Asspciates, Ine., repre-
senting the leadfing retnil and  wheleashs
denlers i paturul oriental pesrly in the
Uniled States, estnblished o fellon ship, with
Ao Mo Alexander ns the ingumia 0
eatler complete seientific dam on all pearls
originaling inoa tiferons moaibises

Alirroscopic  atswedien of  fhinwctwoned
pearks by tho fellow have revealnd that ot
nll pentlx aro cumprsed of the erehorlan
variety of eubeiute eachbomnate {n
Suvernlb kg aatoral saldt water v
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sectioninz have been fonid to be formed ia
part of the much commoner hexagenal form
of ealtium cartwonate (alCNE), Diseovery
of the presence of cal¢ite in natusal sale
water peacls proved smportant when sube
seruent experunents were C'm-l}u:u'd on the
uswe of oplical ane x.r2¥ equipment as a
wmeans of distinzuishing cultured from patural
peatls, The Japanese cultured pearl has
been shown 10 possess a large core, which,
in represeatative specitacns, averages from
75 to 90 par cent of the total linear diameter.
This finding is at variance with implicatinas
in publizhrd statements senerally aceepted
by the buyinz public as valid. Asnother
pbasa of the fellowship rescarch has involved
tesring equipntent i use to distinguish cul-
tuted from nataral peards, to find methods
whereby this equipmuent could be improved.
A ¢ase in point is X-ray prucedure, employed
for many years for pcarl differentiation,
which bas been modified 10 yield infermation
on pearl substance quickiy and accurately.
The chemical, physical, and optical tests
performed on peatls and the data obtained
will form the basis for & cowmprehensive
report. The work completed so far has
demonstrated the superiority of the natural
pearl in esthetic quality and bomogencous
structure over all pearls made by artifice.
Resgancs 38 Watee Lusnisimion. The
Elgin National Watch Co. founded a fellow
ship for the study of chemical aspects of
technical problems ia the watch industry,
with G. E, Barker as the fellow. The
first objeetiveis the developwent of irnproved
watch lubricsnts. The lubricant being
sought must be nonvolatile, nonspreading,
osive, and chensically stable: it
must possess the proper viscosity. pouts
poiot, and solidification temperature, and
must lubricate satisfactorily. Special meth-
ods have been developed by the fellow for
measuring these propestivs. Among euch
accomplishments have been the desizn and
construction of an instrutoent for evaluating
the “oiliness™ of watch lubricants. Par-
ticutar atiention has been devoted to a cor-
relation of the desiced properties with
bemical ition. Taese dies have
led to an intensive investigation of many
syathetic organic chemicals, which have been
learned to postess certain: iy r qualities
over the older, cormmonly ¥
fish, and mineral oila,
have been obtained with
products in actual watch

Coxrreren  Fritowsuie Researca
Prosravs.  The following fellowshi
eoncluded their investigations during the
year: Dairv Technology, Drying, Flavor-
ing, Food Container, Glazing, Household
Utilitics, Pharmaceuticals, and Stone,
There {olows a deseription of the general
activities of and the development of
“Thor"” products for foundry use by the
!ellon-shiY on dairy technology. Then
there will be given the present status of
flaked colice, s creation of the food con-
tainer {ellowship. The principat research
accomplishinents of tho fellowships on
pharmaceuticals and stone bave been
published.

New Produers rros SKiy-Mitk Sotios.
Industrial uses for milk ingredients offer a
soluytion to the large problem of protitable
disjcsal of dairy wastey and by.products.
Though there is very little outrighe « .
in the processing of milk, thero is a2 lursw
amount of material which finds its way into
feed markets as an expedient for quick dis-
pusal.  Treaticent of such ik produris to
yield industrialiy uwseful articles has Ineu
one uhjcctive of the daiey industey (ue w
sumlxr of yeaes.  Cusein gluea and plusties
are already well established in commeres.
Additionat vatiets fue ik hy-produets were
the ebjectives of the fellowslhipr sustained
Ly the Llorden Co. frum October 1, . to

INDUSTRIAL AND ENGINEFRING CITEMISTRY

January 1, 1939, The seope of this progeatn
wag such s to include for investigation the
several types of material obtainable from
milk—pamely, cacein, laatalbumning,  and
lactase, and the combinations theren! oc-
curring in skim milk and whey. The several
projects wero carcicd ta vasying stages of
develupment,

A now application of the adhesive proper-
ties of milk proteins is seen in the de-
velopment of a line of materials for foundry
use., Three products, pretectend by patents.
markeled in dry {ormm under the teade name
“Thor” by the Borden cascin division, have
been made availabla: a core binder, a core
paste, and a silica wash, the latter for em-
ployment in steel loundries.  Adaptability
ol itk protcins to these uses has re-
sulted through the discovery of means of
solubilizing and rendering c¢ffective the
otherwise insoluble proteina, High adhesive
strength, resistance to ruoisture, and unique
burning qualitics of these materials have
enabled the formulation of produsts pos-
sessing features of apecial importance in
foundey molda and cores. The reseazch in-
¢luded some aesy measurements of proper-
tics of fouadry binders, pastes, and washes.
Simplified methods were devised for evaluat-
ing these products which bear on their
employment in pragiice

. K. Salzberg, the holder of the fellow-
ship thzoughout its Yfe, was promoted
to the doror’s techaical staff in Bainbridge,
N. Y., on January 1, to participate actively
in tho further devet and 1
introduetion of “Thor' products.

Fraxen Corrze. In 1934 the food con-
tainer {cllowship of the Contincntal Can Co.
announced the production of Raked coftee, ob-
tained by rolling freshly roasted and ground
coffee [sce News Ebn., 12, 141 (1930)).
Flaked coffec oflcred to the consumer a better
balanced cup of ¢offec and a greater economy
in the use ol coifee, because the flaking
operation, by thoroughly crushing the cells,
tenders theif contents more readily acees-
sible for extraction. This cconony, in
fact, amounts to a 50 per cent increase in
the aumber of cups of coffce per pound.
Flaked coffce has been available for three
yearsin packages, but its usa has been limited
to the brands so packed, The latest de-
velopment is a cowuter Soking mill for the
retail food market, whereby any coffee,
according to the i 's selecti
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tries, Ine. (I1. J. Rose, seninr felfow) has
made cagineerine stales and preparedt de.
signs for madera antliraeite bins t
new standards of conveairnce, ¢l
and appearance.  Complcted b
pive working drawings, construction de-
tails, and estinnies for gravity ashe-res
moval methads.

In many eascs, anthracite ashes may be
used to advantaze by the houschaolder, foe
it has been found that they improve the
texture and tilth of clay soil. “The ashes
also reduce soit eracking and croson aud
help plants to withatand drouglity con-
ditions,  Ashes are thought of «imply as
2 soil-amendnicns agent and not as a
fertilizer. Research on uses for anthracite
ashes and colliery refuse for the manufac-
ture of building materials has coutinued
with interesting results, particutarly in the
field of heat-tnsulating materints.

Data were collected on the inkerent
chemical and physical propertics of anthra-
cite and on jts combustion characteristics.
A study of the potential smoke-producing
tendencies of ¢oals of varicus ranks was
completed.

“Carcoxtre” 1¥ Darny Creanine. In
consequence of laboratory and large-seale
work conducted by the muitiple fellowship
of Calgon, Ine. {F. }. Gl <enior fel-
low), the use of “Calzonite” was found to
be advantageous in the cleaning of dairy
pasteurizers, heat exchangers, and storage
tanks, as well as in the washing of cans and
botties. The large-sczle investization of
can and bottle washing was supplemented
by a bacteriologic study which yielded
turther confirmation of the sanitaticnal
value of flm-prevention in cleaning proc-
esses.

Now in progress are researches on the
constitution of sodiur metaphosphate and
on the role of sodium metaphosphate in
plant nutrition.

Caalxs axp ELectric WELDING Roos.
In 1935 the McIliay Co. estallished a
{ollowship for investigatinz problems of
tire and industrial chain manuf acture, with
D. F. Helm as the incumbent.  Lacer the
study of flux-coated shielded-arc welding
electrodss, another wire product, was
added to the program of the fellowship,
which was expanded to a_multiple basis
with the appointinent of J. E. Harris as
junior fellow. During 1933 2 nunber of

ness

» MERY
be ‘flaked to order. This flaker will also
be useful in the hotel or restaursnt kitchen.
Coffee eo processed has the same brewing
characteristics as packaged flaked coffee.

ful welding clectrode coating com-
positions have been evolved by this re-
search group working in cooperation with
the donor’s laboratorics. These products
have been carried through the full cyele

and it is believed this new devel nt will
greatly extend both the popularity and
availability of coffce flakes.

Bibliographic Statistics

During the calendar year 1033, 17 bul-
letins, 27 research repocts, and 43 other
?e.pers canie (rom the institute, Twenty-
our United States patents and 3$ foreign
patents on fetlowship inventions procceded
to issue. ‘The total publications for the 28
years ended Decomber 31, 1938, have been
20 books, 174 bullctins, 803 roscarch re-
rts, and 1225 miscellancous articles; 714
/nited States patents were granted dur-
ing the same pertod.

Aunounceable Prageess in Continued
Livduseeial Yellowship Rescarelies

Uses ror AxTuracite,  Completely
automatic heat is readily obtained with
Pennsylvanin  anthraeite, without  the
necessity of any attention fur weeks nt g
time,  Thic result is seruced by weing o
stoker which withdraws anthvarite Trom
the biss, burns it under thermostatic con-
o, anct drop< the ash by gravity into an
axh-storage it beneath the heater. “tho
multiple fellowship of Anthracite Indus.

of develop t and are now in production.
It is planned that researches will be pursued
broadly along the lines now undir way,
including stuﬁies of the processes of manu-
facture and durability of chain pro:lucts,
origination of shielded-are welding clce-
trodes for special purposes, and investiga-
tion of general problems in the domain of
welding technology.

Coyyopiry STaNparps. The multiple
fellowshif of Xauimann Depariment
Stores, Inc., which is concerned with
Eroblcms of retail merchandising, has

cen in successful operation eizht ycars,
During thejpast yeat the fellowship staff,
headed by Jules Labarthe, Jr.. has had a
program consisting of the following five
sencral branches:  pre-evaluation of nier-
chandize offered to store buyers, estab.
lishment of specifications and informative
labels for own-brand and other staple
merchandise items, evaluation of custouer
eomphiints about merchandize serviceas
¥ or uscfulness, rendering technical
servive 10 the store maintenanee depurt-
ment, and education of salespeopie and
consumers.

The pre-evaluation of merchatlice has
bren conducted a3 far as possible ae-
curding to tecognized stundard test metle
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. Refractories work in the institute's furnace room

ods. Two or more competitive items were
invariably compared ané the superior
merchandise recommended for purchase.
Eighty~two specification-standard staple
iteas were added to the list Begun two
years ago, sad the {ellows prepared the
copy to appear on the informative label
for each of these articles. Eight hundred
and forty adjustment cases were studied,
of which 213 were judmed to be justifiable
complainis. 37 st common cuuses of
faiture o - defeetive merchan-
dis - o dyes affected by
at .4, poor color fast-
. " s erocking, and inade-
.2 inJower priced mer-
~ows promulgated to the
sal: ruetive material on mer-

- .ztvand care, both it the form
en information and by cccasional
infortaal talks. The senior fellow ad-
dresyed nearly 40 women's clubs sind other
consamer organizations of the Pittsburgh
district,

Four of the five phases of the program
have become of direct benefit to the con-
sumer. The basis of e evaluational
procedure deals with ino ug merchan-
dise servicenbility, detes g the cause

of occasional failure to service,
and providing uscful din % on how to
;mine quality in goods and*how to care
oF them, In this day, when the so-called

cousumer movenent is of such importance
to retailers and manufacturers and labeling
legislation is so general, the unbiased tech-
nical advice of this fellowship is of ever
increasing value to the denor and the
publie.

Cortox Forxpariow  FeELLOwsHIP.
‘This multiple fellowship~—supported by a
philanthropic group of business men or-

nized n3 the Cotton Research Foun-
ﬁ(iuﬂ—devolcd its first year to & com-
prehensive survey of the literature on
cotton and cotton products and to a
laboratory research program for the pre-
liminary examination of poteatizl new
uses. The provision of this activity by
voluntary contributions from a large nuts-
ber of participants in this commendable
movement is worthy of special note,
Rroadly spraking, the aim is to make both
fundumental investieations and practieal
studica of zny subjects that ecarry the
possiliility of itnproving the cotton econamy
of this country.  In order to prozress as
rapidly £% possible, the initial fellowship

rsonnel —consisting of 13 M. Musser,

t. I, Nickerson, and H. 8. Ulrott—lus

been expandad by the addition of five
asistanty,

A review of the literature on the propet-
ties of hudl brun and of previous sugues-
tions for its utilization has been come
pleted aml submitted for publieation.

NEWS EDITION

Morgover, & compre.
hensive chemical
analysis of this material
amd 2 spectrograplie
examination of its ash
have been earricd out
and will soon appear
in print. The fellow.
ship bas developed a
sweeping  compound
bised on ectionseed
hull bran that is be-
lieved to be more ef-
ficient than  existing
comumercial types; con-
siderable interest bas
been shown in thiz
produet, and it is ex-
pected that a number
of companies will un.
dertake its manulac-
ture in the near future,
Problems concerncd
with the isolation and
properties of cotion-
s proteins have re-
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Rasie work nn the propertics of cottan lint
relating to eertain specialized ol
apphientions 5 e progress. Methods of
srroces-ing aml puritication of hull haters
are being insperted.

The Cotton iescareh Founeation, con-
tinuing its poliey of providing linaneiad wad
to insntRtions propos<ing interesting re-
search projects for cotton utilization, has
e~tablished, throwsh the aveney of Melion
Institnte, theee fellowships or scholurdups
in southern universities in additina to
that for which arranzements were mude at
the Uuiversity of North Curoiinn Iast
yeur, This latter problem is an investaga-
tion by G. C. EHnlroyd, under the leader-
ship of . K. Cameron, of incthods of
pulping the entire cotton plant to provide
an advantageous sesrce of cellulus At
the University of Texas, in o prog
ing supported jointly by that in
and the Cotton Rescarch Foundation, 13
B. Allen js studying the producrs of cata.
lytic hydrogenation of eotton with a view
to developing uses for linters and off-
grades of lint. W. E. Richards, at the

Unit experimental plant of the Multiple Industrial Fellowship on Organic

Synthesis

eeived much investiga-
tion. Not only have
methods been dovised
for ecarrving out the
preparatien of cotton-
sced globulin onr a
prlot-plant  seale, but
alse o number of
studies are in progress
on possible industrial
applications.  Another
project is an investisi.
tion gn the pozstlality
of obtaiving nn effec-
tive activated carbon
by the thermaud decom-
pasition of vottonsved
Il bran.  The nutri-
tivnal  propertics  of
cottonsced meal of
varumls typed nre ta-
ing 1horoughly stindiel
by means of growth
experiments with rats,

g
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A research laboratory of the Multiple Industrial
sllowship on Hoat Insulation
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Texus Techaolngical College, is deterraine
ing ond examming the constituents of
catton Imees. A fellowsbip, of whick I8
A, Suthedand is the ingumbent, on the
witization of eotton-ecd hall bran as a
sonrce of lignin xnd luifurad, has recently
beet put i aperction at the Uuiversity of
Tenneassee.  Mealizing that economic as-
pects nre of vital sigwificance in the de-
velopment of new uses, & novel departare
i8 seen in the fellowzlnp on cellulose eco-
nomics at the University of Pitssburgh.
G. D. Bielier, whose undergraduate and
prelinzinary gruduate traimng has been
in the feld of chetnistry, in addition to
pursuing a currienlum of studies as & candi-
dxte for & higher degree in the department
of coonutnics, will correlate the results of
the investigative activities with analyses
of the ccononiic situation in cotton tech-
nolopy. .
New Foons. The major accomplish-
roent of the mull.i{l!e fellowship on food
varieties of . J. Heinz Co. (¥. R. Hard.
ing, sepior fellow) has been the complete
technological development of & line of
specizl foods for the feeding of children
beyond tue strained foods age. ‘These new
products are the result of a demand from
Physicisns and rothers for foods {or young
children that are of ~z_. ¢ texture and
require chewing, aford geod nutritive bal
ance with speciat emphasis on the content
of vitamins amd Tinerals, are of easy di-
gestibility and free from spices and other
unsuitable ingredicnts, and have interest-
ing variety and appealing palatability.
These {oods are al:o particulacly suitable
for convalescents and other adults on
special diets wha need easily digestible
foods of high nutritive vaiue. Nine of
these foods have been put inte praduction
in the donor's factosies and three others
are ready for manufacture. Most of these
produets are composed of a nuinber of in-
teuts combined Jing to new and
I recipes pl i especially for
food factory adaptability. Many prob.
lems had to be solved in preparing, cook-
ing, packaging, and sterilizing these foods
in order to preserve flavor, color, and food
value to the most favorable degree. The
twelve varieties include:segutables, both

&

plain and creamed, uets, fruit,
and puddings. SpecH § the names
adopted for this line or_Foods"”

are Creamed Green Vi
Diced Vegetables, Creamed Tomnto and
Rice, Creamed Diced Potatoes, Latub and
Liver, Chicken Farina Vegeltable Por-
ridge, Chopped Spinach, Chopped Car-
rots, Chapped Mixed Vegctables, Pines
apple Rice Pudding, Prune Pudding, and
Apple-Fig-and-Dute Dessert.

'Fiw nutritional studies of the fefluwship
have been ¢arried forward, and vitamin
assays have been completed on most of
the junior fouds, as well as on several
strained foods. A new variety in the
stroined foods line—namely, strained pears
and pineapple—has been developed and put
into proJuction ivllowing the establish-
ment of its nulritive value, .

Sarrace Hanoxess or Guass.  The
torm “hardness” adiits of no explitit defi-
nition; it is indeed generally used withe
Sut tegard to definition, Lrimging thereby
confusion rather than chirity into many
statéments,  Lasdnoes s ny have 83 many
wmneanings when applicd (o ghisx 88 when
l}\pﬁcd to other tuterizls,  But, us one
of the speeific advintages of glasy is its
ability to trunanit Light, atiempts have
been made by the multiple fellowship on
technieal glasaware of the Cocning Glhias
Co. (. 1. MetGregor, senior Teitow) to
determive the alnliey of dufcient cot-
positions to resist surfe alterution of o
type that wonld reduce daeeet light teaus
mission, Methods and appiaeatas have
Leen developed that enable the appruisal
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of surface harduess aecording to that poing
of view., [t lits been found that this sue.
fuce stehiliey b nob necessarily suy vebise
tion to the structral stability or mechani-
cal strengeh of the glass.  Attemipts are
beinz made te cvaluate certain plasses
an the basts af the scrvices requucd of
them,

Hear Isstratiox Resgarew.  The
mutitiple fetfowship of the Philip Carcy Co.
{R. H. Hcilnua, senior {cllow) hax been
getive in making thermal conductivity de-
terminations on Jow-temperature o huikd-
ing insulution. A study of the thermal and
physical characteristics of various heat-
insulating coments has also Leen con-
ducted. Consirderable tirae has been ex-
pended by the (ellowship in experimentaf
investigations leading towards standard’
methods for determining the thermal and
physical characteristies of heat-insulating
materials. This work has been carried on
in collaboration with various coicmittees
of the A. 8. T, M.

Since the Morre Castle disaster on
September 9, 1934, when many lives were
lost, stringent specifications have heen de-
veloped for materials used in ship con-
struction to eliminate the hazard of firc at
sea. As a means of preventing the spread
of fire on shiphnard, it i3 sary¥ to have
fireproof construction for bulkheads, cabin
enclosures, and storercoms, and “Carey
Fireioil” has been developed for this pur~
pose. This material, which can be pro-
duced commercialiy in large panets suitable
for fire-safe bulkhead construction, is
made of alternate tavers of flat and tor-
rugated asbestos fetts having cizht cor-
tugstions per ineh of thickness. The !a?w
ers of asbestos felt are joined with 2 newly
devetoped waterproof adbesive, resulting
in & board or panel that is hard, rigid,
tizht, and strong.  The I-inch thick
Fircioil core wetwhs spproximately 2
pounds per square foot. 1t has suficient
strength after soaking in water {or 72 hours
to withstand & pressure of approvimately
75 pounds applied to a b-inch square die
onthesurface.  Tivefoilis manuizciured in
widths up to 43 inches and can he furnished
in any thickness from t/y inch vp by 1/,
ineh increments. The fellowship has as-
sisted in the acquisition of technical in-
formation on this new product, which has
already found a number of uses other'than
in ship construction, including boiler and
furnace casings, oven walls, casings for air-
conditiening units, interior building units,
and insufating {irnings for stacks.

The fellowship has also aided in secur-
ing additional techaical information on the
Carey all-asbestos insulating air duet, de-
scribed last year, which is having a steadily
in¢reasing acceptance jn the air-condi.
tioning field.

Lasoratory CoxstrRUcTioNat  Ma-

TeRIALS,  “Kemito” and "“Karcite,” low-
shrinkage, acid-resistant ceramic bodies,
the pores of which are filled with carbon
in the form of coke, conceived and de-
veloped by S. M. Piclps, of the institute’s
vefractories followship, have kept in large.
seale production through the year. These
wwoduets have been specified 1ot many new
aboratory installativus, and the reports
concerning the ware which has been in use
for longer periods have been uniformly
favorable. ‘Thie table tops, sinks, window
sills, and diain pipe employed in the in-
stitute’s building have continued to give
excellent  service.  During  Uie  fourth
year of the fellswship maintained by the
Ceramie Products Co,, with E, I, Mares
bHaker 43 incutubient, prospective wew faw
materinls were evaluated, studies looking
towarda the development of additional
peopertics wope cartnied out, and new
M‘K‘ weatiet® were investigated.

Mrar Texpugioaviox, (A fellowship
wad established Nuvewber 10, 1933, by
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the Wroper Fond Foundation of the Kragee
Croecry nnd Baking Co, (M. 1), Coulter,
fellowd, for the upplieation of enerent
scienudie developmerts to the solution of
naturally cccurnng probluns in the zetail
merchandising of the meat supply of the
country.

Three and » half years of research have
culminated in the devaloptient to com-
mercial status of a new process makinyg an
improvenumt in the palutability of beef
through increase in teaderness and juici-
ness.  Tle ptacess parddlels thet long
practiced in the “banging” of beef for
periods of 4 to 6 weeks ta praduce stenks
avd roasts of high quality and price, By
acceleration of the reactions occucring in
the beef there are svaided the large capital
tnvestment involved in ‘*hauging” beef
and the losses due to trimming and
shrinkaze. In a period of days & tender
product of superior juiciness ¢an be pro-
duced in the price range of the general
market without applying any trestment
to the meat other than saliering the
latmosp'.xen'c conditions under which it«is
hung,

Beef is made up of small muscle fibers
1/ws inch in diameter and '/y inch long
filed with TBquid materials containing
protein, fatlike substazces, aud amino
acids, These fibets are bound together
by a light connective tissue composed for
the most part of collager and elastin,
‘The degree of toughness of becf is caused
in major part by the comparative tough-
ness and weight of the cornective tissue.
Softening or weakening of the conncetive
tissue results in appreciable increase in
iendorness.  In well-conditioned animals
of proper age depositioa of fal occurs
within the connective tizsue, destroying
its contiauity and weakening it, with the
resuly, thot the “marbling” of the meat
grades is one of the more seliable criteria
of excellence. During the “hanging”
operation a slow softeniug of the connec-
tive tissue occurs because of the sction of
enzymes paturally preseat. At chill stor-
age temperatures (33° ta 38° F.) the reac-
tion proceeds very slowly., Incrense of
terperature accelerates tius reaction with
the result that, ahile 8 peried of weeks is
required for the desiced degrae of cample-
tion at 33° F., umiform teuderness is at-
tained in 3 days at 33°F., in 2 daysat 63°
F., and in a fow hours ot §3° F. = Reduc-
tion of shrinkage losses is accornplished by
raising the relative humidity of the proc-
essing and storage coolers to a prefecrsd
range of 83 to 90 per cent as compared with
the 70 10 83 per cent usually maintained.
It has been demonstrated that no deterio-
ration of meat will oceur if protection
against the exterior attack of bacteria is

orded.

The combination of higher temperatures
and a more humid atmospliere presents ot
ideal situatios for the growth of bacteria
and mold, and thercfore mmenns of over-
coming this growth are required. While
many agencics for maintaining surface
stenfity have been long available, no
practicable  means  appiicable to  this
problem kad been found prior to the de-
velopment of the Westinghouse “Steri-
famp' Yo the presence of high temperns
ture and relative hwmidity it is possible
with this Juep 10 maintiin o practical
degree of surlace sterility on all sides of
hunging beel without diwmage 1o the car-
ciss or untoward action ot workmen con-
stantly ciaploved in the cooler. Ulwa-
violet sources previously knowa were not
Himited in radingion chatacteristics so as to -
confine the radiation Lo bactencielal wave
fengths with elimination of wave lengtis
damaging to organie tissue snd fat. In
connretion with mdintion, w slow wvireuta-
tion of caoler vir is required and must be
of the voluae to provide fur atmuspherie
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change without windhvr=r=r of
the beel or undue loss by
shrinkage.

In a practical wey it has been
found preferable to maintain a
temperature of 60° F. in the proc.
e2sing cooler to enable the trent.
ment of the heaviost quarters in
asuitable period of titne,  Atap-
preeiabiy lower tnmperatares the

rocessing perind is unreasouahly
ong and ot higher temperatures
en extremely accurate control of
the time period is required to
avoid cither ‘"under-processing”
or processing to a degree greater
than that which is belisved de-
sirable for gencral consumption.
Relative hwmidity is maintained
in the previously indicated $3 10
80 cent range with o gradual
replacement of cooler air by con-
ditioncd nir taken from 4
side. A special ref
problent was ¢ncounta
design of such a cyoler,
the maintenance of the? e
humidity level desired withaut
inducing a too high velocity of air
cireulation through the condi-
{ioning apparatus,  Following
processing the beel is moved to
a chilling cooler muaintained at
33* ¥., where the interior tem-
peratures of the quarters are
reduced prior to recyaval to chilt
storage to aveid the tempera-

i

usual steak cnls employed for broiling and
frying are inereaxed in tendernesa, The
effeel is cvident in rib and ehurk ents
commenly served as roasts. o counds,
the ¢ye, tenderloin tip, and top rouad are
tendered, but results with the fevquantly
flexed boftom rouad muscles are not uni-
form, Fluver is inappreeinbly alteced.
The juiciness of the beel is pgreatly in-
creastd.  "Graininess” is  lessened, the
preseace of individual fibers being unde-
teetable, differing in this respect [rom
originally tender beef that has been neither
processed nor bLung. The general effece s
judped as advancing the beef at jeast one
government prade in general palatubitity.

The foregoing conclusions have been
derived from physical and chemical ex-
aminations, sngmiu:\l of samples to com-
petent authorities in meat merchandising
and in cubinary art, palatabality tosts, and
consunter neeeptance tests on the produe-
tion of an experimental unit plant over a
period of a year and a half.

Serence 1x s Use oF Narerat Gas,
On the Hope Natural Gas Co.'s fellowship
(J. B. Gurner, incumbent) many problems

ture fluctuations that wouki
inevitably occour with the in-
treduction of & load of beef at the process-
ing temperature. In storage the meat is
handled according to prosent packings
house practice with the exception of atmos-
pheric conditinne,  In the prezent case
storuge is=t 35" F. to provide n rigid pices
of beef for butchering.  Under the condi-
tions of storaze n hig\ler storaze tempera-
tire puay be craployed with saviugs on re-
[rigeration costs but it is reffected in luss
rigidity of the beu! 1or cutling. Ultras
vinlet radintion is provided during prace
esainige, ~chillines, :\ntf storaze, and relative
humidity ix hield st 33 to 40 per cent.  The
Iatter comnlition is Jiflieult to attain in the
early stazes of the chilling opemtion hut is
Lept ax hizh as pessible. The intensity
Teved of radiation as held as low as possible,
employityg a langer number of lamps at
low intensity in preference to s smaller
number epetatang b Ligh intensity,

Application of the new provess hng boen
made to the entire beof carcass. The

Qa7

Uppor left-hand, Basic re.
search in the development of
a ""Junior Food"'

Center, View in one of con-
ditioning units in the re-
gearch on meat tenderizing,
showing the '‘Sterilamps'
{upper right) and tempera.
ture and humidity recarders
g-_enter right). Left to right,
. C. Rentsehler (perfocter of
the “Sterilarmp’’), G. D, Beal
Slhe fellowship adviser), and
. D. Coulter are examining
“a quarter of ''‘Tendarayed’
beef

Lower right-hand. & mio-

ment of record in a study of

the Industrial Fellowship on
Chemical Hygiene
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having to de with fartors in the distsi.
butiva anst utihzatme of naturat y
Leer studimd,  Gas bakae  conditiuns,
such os prevad in the streets, adtevs,
schuols, chnrvches, nwtionepictyre  theas
ters, aml hospitnds in the greater Pittes
bureyh rict, have been surveyed, The
appheation of corrective mcasares has
followed and consequently the hazards of
£a3 Jeaknge have bron gveatdy lessened.
Cases of carbon  monoxide  poisoning,
caused by pither improjwr adjustment of
applinees or inadequate venting, have
had atteution. A summory of this in-
vestigation uppeared in Pittsburph’s Heolth,
June, 193%,

Three problems of economie importance
have merited the study it s beeu possible
to give them, amd further research on a
larger scale bus been schedaled, Refer-
ence is had to inkibition of hydrate forma-
tion when nuturat gas i tranzpurted wider
high presstizes and at telutively low tom-
peratures; removal of hydrogen sulfide
and organie suliur from naturat gas (tre-
mendous volues of “sour” natural gas
are nvailable for treatment) by a new
method evolved by the fellowship which,
it 15 believed, will pe more cfficient than
the pracedures now in use; and liquefac-
tion of the hydrocarpons of natural gas and
their subsequent separation at low tem-
peratures.

A comprebensive general suevey of the
entire natucal gas industry of the United
States has been prepared and is to be
publizhicd. R

Orcaxic Syxrneets Krpers To THE
Fore, The Carbide and Carbon Chemi-
¢als Corp.’s multiple fellowship (H. F.
Robertson, senior fellow) entered its
twenty-filth year of continuous activiey

- with & unit of the U'nion Curbide and
Carbon Corp. as a donor. During this
period of tima the manulucture of syn-
thetic organic chemieals has grown to such
proportions that it is now one of the im-

rtane industzios of the country, owing
argely to the production of an ever in-
creasing of new ghemicals having
an expanding sphey ;.@sefulvess, In
1938-30 the tellow {allowed this
trend by carrving g preparation
of new compo experimental
scale and by investiffiIBg possible appli-
cations of these comgounda and those of
others already available. Work has been
kept up in the fiddd of amiaes, and sowme
new derivatives of this class of com-
pounds were found that appear to be of
potential industrial inportance as textile
softeners, wetting agents, aud pickling and
corrosion inhibitors. Other novel propas
rations enable the formulstion of cnmud-
sions undvr vonditions that make the usual
emulsifving agents unsuitable.  In addi-
tion, many application probicms involving
the use of the now more generally kiown
amines, such as the ethanofumines, ethyl-
ene amines, and morpliolines, were -
vestiguted,

The peeparation of new derivatives of
diketene amlb it dimer, dehydracetie aeid,
bas been extended.  Soutne ol the coms
poutids preparet are of interest us phestis
cizers and a2 pharmaveutient und dycstnfl
intenpediates,  Cwing to the potential
usefitliess of diketene as an intepmedpte
in the svnthesis of a large aumber of new
materials, a papen, ta be preblished soon,
will deseribe anany of the reactions of this
nterestisig comgweund,

Wark was maintiained on the prepars-
tion uf aew solvents of (he cthyleoe amt
propylene ghyeol series, as were evperis
ments on new uses for those derivatives
already vot vially available.  Yndns.
trind g9 s investigated  melwtad
Hae use wf thesr matenads as voubnts or
heat-transfee tading, anfteners, plasti-
Chrets, o vomhlinning agents, aad as de-

i
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hydration agents of gaves,  Variows prabe
tems involving solvints, other than those
of the glyeol serics, were also stuckied,
This work embraced the cefining of tnbrie
cating ol by solvent methods, depgrensing
experitaents, and nany ather prablens,

The alkyl sidicztes feave eontinue! to he
of interest and several of their uses, such
as jn the formudation af eagtings resistant
ta heat and alkalies, were investizated.
Rescareh fias also procecded in the ficld of
vinyv! re=in eoatings with particutur empha-
sis being placed on adapting the comnmer-

i i 1t resins to specific
Ay Bestdes the investigation
carricst oUt on coatings, experimients were
concucted on other uses for these resins,
sueh as in hot melts.

New Devices ror Prrrosron Re-
sEaren. In connection with 8 broad
study of the constitution of certain pe-
tredoues products, which the multiple
fellowship of the Gulf Rescarch & De-
velopmens Co. (V. A, Gruse, sentor fel-
low) has beer: carrying on over s period of
severat. years, the need has arisen for
quick and accurate mcasurements of the
phiysical constants of oil hydrocarbons,
when anly very smai sa=ats3 of the ma-
terials are available. To mcecet this re-
quirement, the development of a series of
applicable methods has been undertaken,
For viscosity determination, the desigh of
2 new type of equipinent was neeesiary.
The resulting instrument, although in-
tended primarily for samples less than
0.1 gram in amount, is quite salisfactory
for general viscometry. The principle
invotved i tha deteranination of the rate of
fall of 2 short segment of liquid entirely
contained in a longer capillary tube, The
aEImmt_ns is 8 small, seli-contained, port-
able unit baving an absolute accuracy of
the order of 3 per cent, which compares
favorably with that of the betfer instru-
ments now current. The precision, how-
ever, i3 within 0.1 per cent, and a conplete
determination by an unskilied operator
takes only 10 minutes. J. R. Bowmon, of
the feffowship staff, plans to deseribe the
instrument in a paper in the near {uture.

The determipatinn of the apparent
niolecular weight of petroleura oils has
always given much trouble, the gvailable
methods being either frirfy slow and in-
accurate or mocerately precise while very
slow and clumsy. The devising of an
improved procedure was takea up by W,
E. Harson and J. R. Bowman, and the
result of their study is based in principle
on the Cottrell type boiler, employing a
Menzies-Wright ditferential thermometer,
No wadist:tments are necessary and the
appuratts is rugged angd simple. It is
satisfactory for many types of chemieal
compounds 2s well as oils, is quite rapid,
docs not require a purified solvent, wct
operates with an ercor of less than | per
ceat.  As i is believed the appliance will
be quite useful in laboratories of organic
chemistry, a duseription of it will be pub-
lished,

D. R. Stevens nal assistants have com-
pleted & Lasie study of the ehiewnistry of the
gasoline  sweetening  process, Ly  which
offensive and harmiul sullur compouds
are remuved or converted into fess objocs
tiwnable substances, and they expeer to
report the results shortly,

INPROYEMENTS IN 1'resstnGg Maciix-
iy, Awmong  the several  fellowships
werking on probiems in textile technology
is that of the U, 8. Jfoffman Machinery
Corpr, with 1. B, Clark as feMos. Main-
tained continnously since 12N, the work
vonuneaced witln i study of the offeets of
heat, weistaee, aod peessure on wool amd
sl Gabnes,  The res bWy HeAl evs
tended to aid in the desion of improved
prressing muelinery for use by tators, ey
cleaners, skl clothing  mannfacturers

Retter averaye guality of workmanship
and greater produv(\'un Pt operatus aith
fatigne have bHeen attained 1y several
notably in the refin-hing of ik
s<es after cleaning operations. The
eitension of the daaec’s activities inta the
fiddds of dry-eleaning and ltundestuz ma-
chinery construction broadened the scope
of the fellowship, aod contiibutions to the
arts involved have been nade o< ta filters
and stills for punfying the homds used awd
ag to complete compact umt piaats which
permsit even the Saaller eatablihments to
give high-grade seevice, A new, safer, and
purer type of petroleutn napheha kis been
widely introduced to replace “Fioddard
solvent”~a development for which a
former institute fetlowship was largely ra-
sponsible—whiere fire insurance rutes in-
volved in the use of the latter were pro-
hibitive. This naphths, knewn as “UD-F
solvent,” is a thoroughly refined, sharply
fractionnted product with a "Tag” ¢loseda
cup flash above 140° F. and an A, 8. T. M.
end point betow 410° F.  Despite its high
boiling point, it is effectively removed at
safe temperatures in special drying devices,

Proreerive Coarines. The multiple
fellowship of Stoner-Mudge, Inc. (G. I,
Young, seniot fellow) aus quugressed in
investizations on the fundamental strug-
ture and propertics of orgunic resin films
on metals and other surfaces, Consider-
able attention has been foc
mechanisin of surface-tat
decompusition of halogen-containing ther-
moplastics, and kineti¢ studies oa such
down have led to the duvelopment of
suitzble thermal stabilizers for incorpora-
tion in films expected to withstand ele-
vated temperatuses. The first of a series
of patents covering such stabilized coating
cotnpositions has bean issued (U, S. Patent

2,130,924). Researches in the field of
thermosetting polymers were primarily
directed at evolving suitable base-coat

primers for use under the familiar vinyl
and acrylic copolymers. In counection
with these studies, a detailed investization
of the mechanism and reaction kinetics of
the phenolvaldehyde ¢ondensation has
been undertakea.  Studies on the nature
of metal surfaces, with particular erophasis
on ihe modification of such surfaces by
chemical pretreatment prior to coating,
have been continued,  An investigation of
the effect on organic coatings of rasiduat
oil and metal seap contamination resulting
from improper cleaning of tinplate was
successfully concluded, and the necessity
for careful control of cleaning operatisns
was efearly demonstrated.  Forward steps
wer¢ made in studies of resin emwulsion
applieation to wood, textde, and paper
surfaces,

ReEseanrcit o RerRactorizs. I its
twenty-second vear the muitiple fellow-
ship of the American Refracturies [nstitute
{S. M. Phelps, senior fellow) provided
technical service to the refractorics indus-
try by conducting studies for individual
concerna and by carrying oul researches of
broad anatute for the Lenefit of the whole
industry. Some of this work has hud o
do with the developiment of now test
methods for use in controtling the qualty
of t\'uflucts and for the stady af their
probable Lehavior in actual <wivice.  Co-
operation has Leen uxtended (o many usors
ot refractaties in thesir problems and in the
writing of specitications,

An nvestiation of seneral interest hus
F(‘rt:\'mcd ta sthea heiek, partcelaniy thore
brick known in the trade as “mottlad,”
In the routine manufacture of sidics briek,
it vecasiopally happaens that seme of the
brick nx they come from the }
coloced i varvimg de
-_tulu ion ovcurs s amadl spots, or iy
fereasy i size to bege Blatches nbich
may cover over hall the surfiwe of the
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brick; it may vary frone a light hrawn to
dack redidish hrova,  Manntartoeers bave
stihicll this behavior from tine o tine,
b, 1o seliable sotacdy bas Geen hroasie
forth,  Althoush there are no recosds that
surh brick are inferinr to the more appeads
ing coeamecoborerl product, nevertholess
some consumer< have taken the attitude
that they would not pive comparable
servive.  Because of this fact it was de-
cided that the fellowshy should compare
the two types of brick s all Lecie proper-
tivs. The information ohtained fromn this
research shows there is no signifieant differ-
cnts Detween the colored nnd narmal
brick. It has lonz been known that
henting a discolored brick in a ncutrul or
oxisizing atmozphere to a nusdetately bivh
tem::«ratare will exuse the discoloration to
din s or to disappear, which indicates
tlat it is caused by sorae material which is
oxidized by the aid of the heat treatment,
Petrographic  cxamination has  dewon~
strated that the darkencd areas are causcd
by iron oxide in sotid solution in the cal
clum silicate glass which forms the bond
of the brick. This iron is present in both
the normal and mottled brick, and the
state of oxidation is tesponsitde for the
color. In view of this finding, diffcrences
in phycical properties o7 1 3 types are
not 0 be expected, especiadly hecouse the
total amount of iron in any silica brick is
very small.

Noveu Sintea Provoers. A study of
the properties of “Garspar” in ceramic
bodics, enamels, and glasses has consti-
tuted one of the main projects of the min-
eral products miltiple fellowship sustained
by Norbert S. Garbisch and headed by G.
J. Bair. Gurspar, the new ceramic raw
material developad by the fellowship, con-
sists of an exceedingly finc-grained, homa-
geneots mixture of quartz and processed
glass, produced by means of mechauical
and chemieal treatment which contiels
both its chemical composition and physical

roperties. Garspar is being supplied
roru & large plant designed and built
under fellowship direction.

1n whiteware bodies, Garspar is used in

Hlace of flint, fcldspar, tale, and auxiliary
uxes. It increases the wipkability of the
plastic body, sdds whi and strength
to the ﬁredy ware, has. vitrification

range, shows no owv
improves glaze fit, and
expansion of the body.
A new dustless batch-preparing process
has been developed by the tellowship {or
compounding Garspar in glass and enamel
batches. Tiic outstanding characteristics
. of the new bateh are complete homoge-
neity, good heat conductivity, quick melt-
ing ond Hring, absence of dust, and no
danger of segregation during handling,
An expetimental unit has been erected
and is being opecated by the fellonship.
“Garbond” and “Gartex,” in various
grades, are some of the new products de-
veloj by the fellowship ‘during 1933,
Garbond is being successfully wsed in
foundries as an admix to molding sands
and as & mokl wash, Gartex is o speciat
filler materind, surface.processed to obtain
proper wetting by organie solvents.
ProGress 1y Steey Wine axn Tenive
Trenvoroay. The  fellowship  of  the
Pittshargh S1e6) Co. has been interested
primarily in problems in the manufactaee
of steel wire, and since 1927 many e
veluputetits in grrocessing suitalile for higle
syecilication  tuterinls have  been aee
complished by 8. A, Braley,  In 3037, 1,
15 Pabeock was added to the personnel of
the fellowship for the express purpnse of
studying steel wive for the manufxcture of
coated clectrtes, “This work bhas proe
gressed rapicdly and el infosmation on
tho equilibria existing between the steel
bane and the flux couting placed thereon

" e
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has been obtained,  In the Ja<i bwo years
stiinles< wire hux been adided to the hing of
products af the donor and the principles of
earbon sre techaologs ove been applied
to the mantfacture of stainless steel wire
with beneficial  re<ults,  Heeently  con~
siclerabin time bas bren spent on probleins
of manufacturine scamless tubimg with the
aim of inereasing quality and deerensing
praduction costs,  Specifications, finishes,
comrosion, and coating problems, as well
as developmrnt work on paperbacked build-
ing fabrics, are the subject of tontinuing
studies.

New Uses ror Scrror. The investi-
gation of plasticized suliur has been con-
ducted for the Texas Guif Sulphur Co.
with emphasis on the evaluation of both
plasticized and ordinary types of sulfur
cements,  P. V. McKinney and associntes
on this fellowship have cooperated with
the A. 8, T, M. in outlining a program for
the standardization of such tests.

Traftic reflectors 2nd other markers are
readily set in higliway surfaces by the use
of sulfur-jointing compounds, The sulfur
composition whizh was used as a_filler in
the construction of brick roads is in its
fourth year of service; it ran now be pre-
pared at less expense. This type of ma-
terial is al<o under trial far the fointing of
glass blocks for skytights. Washing ma-
chines in which the tub aad rim section are
joined with a sulfur cement are now in the
tenth month of consumer test.  The prop-
erties of many porous materials are
grently chamged by impregnation with
sulfur. Sandstore imbued with sulfur has
proved to have superior qualities as an
abrasive in a special application. For o
similer use abrasive aggregates have been
bonded with suwitur cement. Water ab-
sorption of both sandstone and stoneware
has been climinated and the swelling of
wood greatly reduced by impregmnation
with sulfur. Tough, pliable packaging
materials have bcen produced by lamina-
tion of papcr products with plasticized
sulfur.

Unrnax Air Porrtriox——A NEW IN-
VESTIGATION 1N PitTizurcH., During
1938 the {ellowship on gir poliution control
cooperated with the Department of Public
Health of the City of Pittsburgh in a study
of municipal air contamination, The
program was carried on under a lederal
government grant and it is expected this
project wilt be continued through 1933,

A sootfall survey is being made on &
more cluborate scale than the studies of
1912-13, 1923-24, and 1929-30, Instead
of 12 to 20 stazions, there are 100 stations
for the coffection of precipitated sofids and
30 field men who make direet observations
of smoking chimmeys. Data are tabulated
according to the type of plant—heavy
industria], light industrial, commercial,
and domestic, There are zpproximately
3000 stacks in the claszes regulated by the
city's antismoke ordinance. There are
151,000 dweli:nz units, 119,000 of which
burn coal for fict, and none of them iz sub-
jeet to sineke regulation,  Indications are
that the dwetl units are the groatest
i tion in Pittsburgh during
At seversl puints the
wupled for the purpose of
measurinz suspended solids,  Establiched
methads are used fur compurison witk 1e-
fult< from tuztrements developed by the
group of specindistz associatéd with the
project,  The new instruments are ile-
s o give continnous records of sits~
pended soticls,  The reanlts may be re-
eonded i teems of density as with the
Owens automatic filter, by olrstruction of
ligh imhieated by photoclectrie enlls, or
i s tades counted wtder o wicrescagse,
A speetenseape was bitile for the sty of
sunshune,  Visible bght, near ulteawviolet,
aud far ultnvielet ate Tecorded sepo-
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rately,  Msoteorolugical  data obtained
from the U, 8, Weuather Burean are eota-
parecd with the records of sootfall, sus-
pended contaminants, and sunshine.

The study of autopsy muterial is being
continuced at Singer Memorial Laboratory
in the effoet to delermine possible effects of
air pollution as noted tn Pittsburgh in
causing o aggravuting respiratory dise
cases.  In connection with this wark and
with the coaperation of the Duirymen’s
Cooperative Sales Associstion, Mtk & lee
Crean Salesmen,  Drivers and  Dairy
Employees Local No. 203, 100,000 ques-
tionnaires on the efcets of smog were
distributed to homes in the city. The
Pittshurgh newspapers and radio stations
aided actively in bringing this que
naive to the attention oi the public—as
ance that was of great value in stimulating
retuens.  The answess have been tabu-
Iated and will be appraised by edical
speciatists.

Investigational Advances of Air
Hygicne Foundation of America

Historian J. T. Adams has observed
that “Today people ar¢ thinking to o very
great extent-——some of them entirely—of
what a corporation is doing for the general
social good.” The 230 corporations affiti.
ated with Air Hi'gicue tounuaton have
contributed to the weliare of their ap-
proximately 1,000,000 workmen, and
therefore to “the general social good,”
through the work and accoraplishments of
this organization duving 193S-39. Al
Hygiene Foundation is a nonprofit, science
organization with headriuarters and a
multiple felfowship 2t Mellon Institute.
It represeats a collective cfiort by em-

loyers in behall of employee health. The
oundation, in 2ddition to its pure, funda-
mental rescarch in industrial health, pro-
vides member companivs with practical,
piant apslicatioas to prevent industrial
iliness and to foster industrinl hygiene.

During the ycar the foundation’s pre-
ventive efigineering committee, headed by
Philip Drinker, of the Harvard School of
Public Health, prepared and issued eight
bulleting detailing ¢hemical and engineer-
ing measures for safeguarding oceupational
health. These publications, covering a
wide range of current, everyday plang
prohlems, are as follows: “Determinttion
of Benzol Vapor in the Atmoszphere,”
“Use and Care of Respirators,” “Deter-
mination of Chlorinated Hydrocarbonr
Vapors,” “Design of Exhaust Hoods,”
“Dagign of Duet Work for Fixhaust Sys-
tems,” “Determination of Iead in the
Air,” “Identification of Industrial Dusts,”
and “Routine Sampling for Control of
Atmeospheric Impurities,”

Each month the foundation issues a
digest of latest pertinent literaturc on in-
dustrial hygiene, thercby keepicg its
member companies constantly posted on
progress. Approximately 1000 separate
artigles werc abstracted during the year.
An exhaustive legal study covering “Com-
pensation  Legislation-——A  Critical Re-
view” was completed and relensed early
in the year, as were the full proceedings of
the 1937 meeting. Two infornuition
circufars weee produced. A mwnber of
speeial artieles, describing activities of the
foumlation, were published in medical,
engineering, and mumizenental fouinads.

Meanwhile, under res
the foundagtion, srientific investi
tmgrcsscd at Mellon Institate, 11

nversity, the University of YPeunsyi.
vani, and The Sarange Laboratory.

Variows wellindivated, xhort-tine stad-
fes are conducted at the institute under the
supeevisive of 1L B Meller, senioe fellow,
Plant surveys and special investizatiansg
are being made wlinost continuatly for
meber companies throwgh the founds.

0579




240 INDUSTRIAL AND ENGINEERING CHEMISTRY

tion's abaratory n the institute. Al
throush its Leadquarters here the founda.
tion servea as & contrad agent for the ol
Jeetion, corrrintion, ol dissemmation of
dita on industeinl heulth subjects. This
uzeful function hedps curtail coatly dupli-
cation snit ks o orderdy askvancing our
frontiers of hnowiedice,

Two graduate fellowships were ¢stal.
fished by the foundation at Hlarvard Uni
vepsity to invesligate mail:vcri‘ng prob-
lemas. ‘These felfowships will train tien in
indnatrid hygiene and help buill wp o
skifled persannel to meet the increasing
dewmand for specialists from industry und
government,  OUne fullow will study {oads
mentals of hood design for eontrol of kas
and vapors where low velocities ace Ycr.
missible.  The other {ellowship will relase
to the identification and distribution of
dusts in tisste. . .

The preventive enginecring committee
adyises that

The question of “'what is the best appara.
tus and method for duat deterwmination?” js
ati!l about where it was a year ago. The
urcau of Mines has shown that the im.
pinger is inefticient for collecting lead. fumes

.in wir and sugcests the use of an electrical

precipitutor.  The Bureau of Mines has
deseribed & wnidget imoirzer whick is rua
At » fow liters of air per minute, insicad of
1 cu. ft. (25.3 liters). This equipment, very
tight 2nd entirely hand gpeorable, may gradu-
ally replace the large impinger, cspecislly for
work in mines. The various grab samplers
are helpful, particularly for routine control.

8. R. Warren, Jr., of the University of
Peansylvania, has reported on research in
roentgenography being supported by the
foundation h seeks to Improve X-ray
techniques for Industrial purposes, 28 in
tsrge-scale medical examinations of groups
of workinen. Ile and hiz associates ex-
perimented in taking parailel v pic-
tuces on peper zind flm, aud showed their
results to 33 of the country’s leading
roentgenologists. These piclures re-
vealed all sieges of chests from normal to
advanced forms of king lesions. The ex-
perts were asked if the paper pictures Were
adequate for diagnosis ggud: their answer
were analyzed it ord
groundwork ior stand
gerographie pro
cording to Warren,

=

It is apparent from thar data 0 obtained
that paper zoentgenograms may be used for
survey vork if the teehnique is ot least eqQua)
to that used in the tests and il means are
availeble for foltowing up suspicious ¢azes
by the ute of S10reostORic ICANAERNORIATIS yn
x-tay film. ‘This conclusion is qualified by
the fact, noted hy most of the men whe
examined the Sims, that x-tay Glm has 5
wider ronge of density than x-ray paper.
In ¢onclusion, the results of this survey are
interproted iR itrms of tbe practical pro.
cedure uccessary in industrial survey work,

1. U. Gardaer, director, The Saranue
(N. Y.) Labozatory, has diselosed his find-
ings in a study of “mixed” «lusts and “pro-
tector” du.ts which he is eondurting under
« fonndation grant. His experiinenta]
daty support the thesin that variops
tmincrals us<ociated with silica tewd to in.
hibit its action wpon the hody. While
many substances may act s inhibitorns,
not all are equally offective. When the
preportion of silica reaches 50 per cent or
wmore of the mixture, prolongid contact
with the (is<urs mmay ultimately eatne
fibroxia,  Faurly observations of metallie
aluminum and the hydroxides of alumi.
onm and jroiv imticate that cach of these
sublialinces may be morg potent in prot
tive effects than nueergns other wineralsy
exnuined in the testa, e adided:

The data suggrest that analysis of the rock
being worked ducs not necvsaarity constitute
a moasure of the sdiea hazurd in a particufar
industry.  When mare evideacre haa  beea
aualyzed it may be found practical to wuse
the propurnion of silics in the atmosphers
as the basis of state codes, It is haped that
the mulifying influences of ather dusts may
also be estaldished upnn a prgetieal basis,

The priveiphes involved in theso studies
probably explain the variations in the rate of
development of silicosis in different indus.
trivs.  Uhiimately thuy may make it possible
to weutralize the effects of silica upon the
body. At present their influenca is not
sufficiently understood to be used in thiy
tnanner. Iu the writer's npinion the major
vbjective in the eampaisn against silicosiy
is s1ilt the climination of silica dust from the
working atmosphere.

T. C. Waters, of Baltimore, chairman,
Maryland Qccupational Diseases Com-
mission and member of the foundation’s
legal committee, has commented on pres-
ent legal trends as follows:

Twenty-one states have laws compensating
disabilities arising from occupationsl dis-
eases. The laws already cnacted have given
rise 10 various controversia! questions affects
ing the relationship of tioployers and em.
ployeces. Their presoni aud (uyure adminis.
tration will create further problems.

Tho sohjeet of time lost by industrial
workers because of disabling illncss, and tha
cconomdic need for the prevention of suck
illnesy, with s attendant finzncial toss to
employees, are of vital impertance. As
disabilitics ¢aused by thosa discases which
we call “'occupational” are far lers numerous

than thoso caused by the other commen itls’

of life, it is & wmatter of concern to indus.
1riatists today that occupational disease taws
should nat be administered as generat health
insurance laiwrs, to provids compensation for
tirne lost Ly eroployees owing 16 common ills,
The 1930 seesions of the lezislatures will en~
act new Jaws relating to this subject or amend
laws now cffective. Coreful consideration
should be given to this legislative propram,
These laws are the result of definite economic
necyd 1o afford to cmploytes adequate com~
pensation for jnjuries they bave sustained
during the course of their ercployment. At
the sime of enactment cmployers were eon«
cerned nbout the additional cost to which
they would be subjected, but to date it
does not appear that the laws now effective
have placed an unjust burden upon indus.
try, It is too early to predict whetder oe
not the administration of the laws presently’
ted will be ful; but if they fail
to accomplizsh the purpntes for which they
are designed, they should fail begauso of their
inherent defects and inequalitics, and not
hecause of the attempt by employers to
avoid the itpesition upon them of costs for
compensating injurties resulting from opera.
tions to which their employeey have bheen
subjested.

Further employee health improvement
was the theme of the third annual fall
meeting of the foundation held at Mellon
Institute Novembeor 17, 1938, which
was nttended by more than 200 indus-
trial exccutives representing companics
throughont the country. Jesides prog-
ross reports on re<earch projects, authori-
ties diseussed the sociul aud economie it~
plications of the foundation’s activities,

W, E. Motebki-s, of Carncgic Institute
of Technology, former president of Armoue
Institute, poiuted out that, according to
competent estisates, 20,000,000 working
1re lost anmanlly because of illness,
ping Jueses of hundreds of miliions of
dollars to elaployvers nnd their employees.
“I'he only question abont the future of a
probifery ke this,” he continuud,
whether it i3 going to be handled sancly
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and ronsiructively, and ia A consecutive
way bused on scicnce, of whether it ia going
to b handled emotionsily and restrictedly
and wnintetlipgentiy”

Y. . Alewrn, executive secretary, Na«
tional Tadustrial Sund Association, ex-
phuined explivitly the interest of industry:

A steady job, decent hours with goed pay,
is 0o langer the sole critezion. To that must
be added industeial Lealth. It 5y often
ehatacteristic of government that, when it
awings with el penduturm, it swings too
far and thus ageravates rather than cures.
Cruwvise occupational disease laws have heen
weitten, but who £an deny that there s on
irresistible trend toward the enzctmeat of
such laws it every State? Those laws are
teapansive to the app of emaployees
about health hazards in industry. I[ndus-
tey will do well if it recognizes that faect and
meots it intetligontly, .

This question of industrial health is not
tho single problem of s sinzle industry.
Neithee iy @t 20 emotioral nor santimental
problem. It is a practical probler for
industry as a whole to solve. Statutes of
therpselves will pot provide industrial
health. Asin the case of induatrial aceidents,
industry has always shown a capacity, once
it recognizes and confronts & problem realis~
ticaily, to make steady r~=: -=* toward its
sotution. Air Hyglene Foundation presents
a useful vehiele through which tndustry can
pool its forees in eliminating or controlling
liazards to health in industry.

. Other addresses were made at the meet-
ing by E. P. Pendergrass, of the University
of Peansylvania, member of the {ounda.
tion’s medical committee, by R. R. Savers,
U. 8. Public Health Service, also a member
of the medical cotmittee, and by T.
Hateh, New York State Division of Indus.
trial Hygiene, a member of the prevestive
engincering committee.

With the growth of industrial hygiene
units in the various states (29 have been
established to date) and the work of
federal Tigencies in this field, the founda-
tion has sée&‘.n able to cooperate to 3 con-
siderable extent in these governniental
activities, Publications and data arc ex-
changed and a mutually helpful spirit of
collaboration has developed to an en-
couraging degree. The yezr has alzo been
marked by heavy requests from the publie
for information relating to industrial
health subjects. The foundation makes
eve?' reasonable effort to fulfill such needs
for facts, There is an increasing public
ingistecce thai the tafents of industrial
management be ditected to o greater de-
gree toward public weliare, as well as
toward private enterprise.  And there are
more and more indications that manage-
ment is heeding the demand for broadened
sotio-economic leadersbip. A concrete
illustration is the existence of Air Hygicne
Foundation which, beyond its contrnibu-
tions to work-a-day heaith, reflects favor-
ably upon the progressive policies of those
250 companies and associations suppoting
this work, which bencts not only the
employer, but also the emmployee and the
community.

Results in the Departinent of
Rescarch in Pure Chemistry

Curvoruerary or IseoxoyNta. In-
vestigations of chemotherapy in pncu-
monia, under way in this department (L.
. Cruteher, head) for more than 10 yeaes,
have beea actively pursued during the
Y:riml coveeed by this report, O, L.
sutler, Alice Kenfrew, Mury Hostler, and
Mary Clapp have participated in the
pubfication of papers on the chemical re-
searches invalved, and K. R Mense has
been in ehinrge of pilot-seale pradu
and  engincering  developnents,
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study of derivafives of apecunteind hng
bren consitdersbly extended by the prepa-
ration of a number of new iyl and
hydroxyulkyl ethers. Ceetain, modificd
saliunilormide derivatives wineh corttain
quincline or cinchona sabstituents have
been prepared aned stwelies of other modi-
ficationa of_the cuschontn rolecule are in
progress. Patents bave bren applied for
anr| snme granted, both in this country
arsd abtoad, covering the mare valuable
subaness developed and the methods for
their pryaration.  The patents are being
acquired in order that propier control mnay
be knd over specifientings and distributien
ta the best interests of the gereral publie
and net for profit.  The department has
sulfercd the To-s during the pust year of
C. L. Butler and Mary Hostler, who ac-
ceptedd positions elsewhere.  Nen mem-
bers of the chemical staff will be an-
nounced tofer. .

Ta date the biological amd elinical stud-
jes of the cinchonas uuder the institute's
augpices have been neceszarily limited to
the pneumonia problem, It is planned to
extend their application to other infectious
discases as opportunity ofiers. Though
several fatercsting and active compounds
have heen discovered none has 2ppeared to
be «3 generally suitable 25 hydroxyethyl-
aps wpreing (No. 71), a compound which
has S mentiontd in previous reports
and . _cicntific publications, both chemi~
eal £r 1 mediond, swih il Covering
three years of clinieal experience hag just
been published by the medical coilibe-
tators, W. W. G. Maclachlan, J. M. John-
ston, . M, Brucken, and G. E. Crurm.
The conclusions reached in this paper are
a3 foliaws:

(1} The mortality figure in pneurmo-
coceie prevmonia in adults during the past
year Bas been greatly reduced in those
easez which reecived hydeoxyethylapo-
cupreine,

(2) In comparing the mortality fgures
of the chiermicatly tranted cazes, which were
of coursc smaller in number, with the
seram-trented cases in Pittsburgh, for the
same types of pneumonia during the same
period of time, almost identical results
were observed.  (The drug, however, can
be used effectively in all types of prews
monia.)

(3) Hydroxyethylapoe
no evidence of disturb

Acrangements  havey g
elinieal Investigation ol
citics other than Pi

Experimental work $hiENF completed,
here God elzewhere, has shown that, in
identical doses within the effective ranges,
bydroxyethylapocupreine  will  protect
spninst pneuniococceal seplicelnia in mice
better than sullnnilamide and fully as
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well a5 sulfnpvridias.  Theee comparative
stawlien are being eontinued,

Nurnrion asn Dextan Canges, The
pure tesearch fellowship sestained by The
Balil Faundatian, on the relatwon of nutri-
tion to vatious phrses of denial earies (G,
J. Cox, aststedd by W, I Walker, Sara
Dixon, and Murgaret Matuschnk} las
made certain advances ia techaiques and
has discinsed some Rew relatwonships of
food to {uath deeay in its work of 1933-34,

As tooth deeay is hizhly variable fuits
froquency, none but 3 statistical approach
to the seiution of the problem of prevens
tion of dental caries can be satistactory.
Obtaining the datn pecessary ot conclu-~
sions from anpy experiment in this feld
demands the use of 2 large number of anis
mats—in this cage aibine rats—and the
toil of examining the teeth becomes very
timie-consuming. During the past yeara
methad of prepating serial ground sections
of all the molurs of 30 or more rats sirmul-
taneously has been developed. This
method not only permits rapid grinding
but also enables the easy accompiishment
of the excmination of the teeth ard the re-
cording of the Bodings—tasks that are
much more difficult with the usual serial
sections. Previous findings of the fellow-
ship have been based soTcl_v on cavities
observed it teeth without sectioning; aow
it {s prectical to make o complete study of
the teeth of both past and future experi.
ments.

Rescarch on the beneficent effects of
fluorides in the formation of teeth resistany
to earies has not beea entircly conciusive,
Meanwhile there is evidence beinz accumu-
lated elzmwhere to show that children with
mottled enamcl, as caused by Huoride in
drinking water, have increzsed resistance
to dental caries.  Analyaes by others have
demonstrated mose fluaorine in enamel of
sound teeth than in that from carious
teeth in the same mouths. Two of three
sories of experiments by the fellowship
have divuiged that 2 minimum content of
fluorine in the diet of rats dusing the for-
mation of ihe melars leads to diminished
rezistence to dental caries, A third ex-
periment was  inconclusive. But the
agreement of the two suecessful tests with
the two lines of evidence cited zbove, as
developed by others, indicates that ex-
perimental proof of this function of
fluorine can be supplied by the rat tech-
nique of the fetlowship.

n an attempt to determine what factors
in meat confer caries resistance to rat
teeth, & scries of diets varving in protein
content has been fed to rats. No differ-
ence in caries susceptibility was noted
from diels ranging by § per cent steps
fromt 10 0 35 per cent protein. A similar
study of varied cadeiurn to phesphorus

241

ratio showeed that in the rat the mothes
during | aney and lectation onn pro-
vide eadeinin and phosphorny far goosd
toeth over o wide range of ratis of culoum
to phosphorus.  On the low ratios, how.
ever, wothers and  voueg  displayed
delrimental eficets of the diets so fur as
body wright was concerned,

Some  preliminary  experitnents  have
inhcated that suppeession of saliva b oadyg
to promotivon of deery.  These resalts are
i aizreement with observations of others
on the relation of supply of saliva and
buman dental caries.

Rescarclies at the Western Pennsyl-
varia Huspital

Under support of the.institute, os rece
ommended by C. B. Schildecker, ¢hewo-
therapeutie studies with aromatie suifur
ecampounds have bren conducted by R. R.
Mellon and his stall of cight, wsing princi-
pally pneumococei aud streptococct as in-
fecting agents and rats and mice us hosts.
Extended comparisons of effective dosage
and protective values have been made
with large numbers of enimals and nunier.
ous compounds. Investigation of the
mode of action of swiaailzmide indicates
that the compound likely permits the
over-production of metabolic products by
the infecting preursogoceus or sirenio-
coceus, which results {n sa altesation of
the growth rate or growth character of the
latter. These results will be tha busis for
further study. OUver and above journsi
publications, 1938 saw the issue of
“Sutfanilamide Therapy in Baecterinl In-
fectiona,” & book that surveys the literas
ture reporting the experimentaf acd clini-
eal stidies conducted in this country ead
abroad,

Fundamental research in bacteris! varia-
tion, using stroptococct and  tubersle
baeilli, Las provided additional experi-
mental evidence that transforraations do
geour within the present accepted classi-
fieations,  These findings are being o
plied both dingnastically and thecapeuti-
cally as opportunity offers, Host Izctors,
sueh as fatigue and shock, have been
studied iw correlation with suscaptibility
to infections, as weil a5 various forms of
{herzpy which influence & subject’s ability
10 tesist infection,

Always supplementing  wefully any
investigative activity is the contrivance of
apparatus which will contribute 1o toe
elucidation of the problem. The chief
product in 1935 was a microcinemato-
graphic apparatus which provides sufi-
ciently high raagnifications to record single
bacterinl celis, ~ This device was put inle
use late in the year and early test films
denote that it will facilitate the study of
bacterial growth and variation,

Indusivial Fellowships in Gperatiou at Mellon Institute during the Fiscal Year, March 1, 1938, 1o

Marech 1, 1939*
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Abrasives {19307
Aeid Recovery (1935)

A, P. Thompaon
W, W, Hpdse
A, o sisistant,

Air Wygiene (1933} I B. Meller, senior {¢l-

oW
. F. MeMahon
AW, . Buek, leom June 1
F, F. Rupert, to Oct. §
Afr Tullution Control 1. B. Meller
{ty2)
Amine (1937)

Anthracite Industrics
(1935}

R, V. Rice

T 3. Ncse, eonior fellow
N, . Juhnyon

E. T, &» A

ant, fea wly 15
L3t Bhields, sasistant,
from Sept, 10

Bone Products (1935) E. I Barretn

F. R Waest, watitnant

Dread {1930) H. A. Kohman
Calgonising (1433} B.!H, Gilingre, scuior lel-
&1
G. O, Il

Can {19335) C. T Joney, senior fellow
S, Heney

Carban Llaek (19277 W. J, Itewminglon
. W, Swiitzcr, scniot
fellow, to Aued 1
S Crmg, nssistant, to
t. 15

Ceramie Chenicals W, J, Batdwin
(1933

Chain {103G) P.}I“ Tirlm. senior felbuw’

. Horas
W. A, dreibeed. Jr, wae
atant, freom Sept, 15

L. G, Marini, Jr, as-
. sistsat, {com Jaa. t§
Chemieal Hygiehe L F, Smyeh, Je.
£1937) Jung Seaton, asaistant
Louiys Leslie, wak
R. T. Echerer, zsaiatsat,
from Sepy, 1
Mearce Datrin
Do ¥, Altimicr, assistant,
Trotn Jyne 1
ani<! Snyder. assistant,
from Mar. 21 to May

Cheaindues (10363

J. K. Troutmaz, zasisis
ant, to Maz 21
Cignret Technolozy C. F, Dailey, renior {<llow
(93 A, Poteo
Jules Dahartho, Jr., sena
iur felinw
J F, Teat
M. 8, Murgaa

Ceummodity Standards
[¢1 513
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I'n.lnvn-ull‘ Naur

FrLtann aNp
Anatncanes

Frutowame Nave
{(wirn I'evxoatioy
Yraw

Freraws axe
A TANTA

Froieawaure Nawe
{wrrn FoUNoaties
EaHl

Fritnws axa
AadraranTs

{1935

Cette-n Foundaiion
h

(41037)

Cotton Yarns (1923)

CGottonseed Products
(1330)

Dairy Techoolozy
(1431)

Diclestrics (4037)
Drafu {1035)

Flestrodeposition
(1939

Ensmels {1923)
Ethanol (193%)

Felt (1039)

Filter (1935)
Flavoring (1038§)
Food Container(1933)

Food Varieties (1921)

Garment {1929)

Glazing (1935)
Gypsum (19335}
Henting (1929)

Tousehold Uirilities
{1936}

Inaecticides (1917)
Imutui;..n andRoofug

lodine [§939)

Labomatory Comtrur
tional Materialy
(1933)

Lead (1935)

Meat Merchandising
(1933)

Meter {103%)
Mineral Prolusts
(1236)

Natural Gua (

New Plastics

Niteoeen
FYURE

Optical Class {1931}

Cupanie Syuthesly
Hnigy

FoGOK
JLoCo
ant
F.C. \\-nsort navistant,

l'rclm Feb. 15

1D M. Muster

bLaush, tssist-

alis, Ataiatane,
feom Juue 6

H. C. Lnf.tl assiatant,
frow

G. b,

" -
er. assistant,
L

C. B. le-r:e nuuun:.
from Sepi,
C. . ’!‘hurszon. f33ist-

.\hy 16
C. F. Goldth

aistant, from .fune 8 te
Scpt, 4
AW, Harvey

H. K. Salzbeeg

I N. Wenzel
K. 3 Miller
n. un, Feiten

Bewity Lowser, nssistant,
Trem Juiy 3 te Nov, 4

. H. Lester

D. G. Bennett

H. W, Coles
W, E. Tournay. assist-
ant. lrom Oct,

F. R. Fulten
F. F. Ruperc
F. F, Johnson

Q. 0. Matles, setiur fellow
J. M. Doy, to Jan, 1

E. R Hatding, senior fei-

Helen Wigmzn
L. I Lachst, from Feb.

135
W, C. Hell. nasistant

Fred Peelor, assistant,
llr:m Juie 20 to Auz.

renior fellow
dson

B, P. Broakey

O, F. Hedenburg

R. H. Heilman, senior
fellow

R. W. Oremiller

F. F. Johosen
E. E, Marbaker

F, J. Williarmas
M. D, Coulter
G. 1, Ychoelly, assistant
. F. McCarthy, sssist-
ant, from Nov. L
R, L. Wakeman

a. J. iair. seniot fellow
. FPalmer
P. J. H.enk: asaiatant,
from Feb.

3. Q'n'r:l. aysigtaat,
troin Feb.

LAt lrnorruv. angizts
nm.. from Feb., 1
J. B Garuer

3. K. Bunona

o

P. J. Wilson, Je., senivr ©

cllaw

J 0L Weills

F, I. Jours

L 1. Klcin, sadistant,
from July J tu Aug. 31

H, F. Mubectaon, seninr
fellow

M. K. Fafe

* Listel alphabetieslly aecuribing to nneg,

ey —————

Paper {1928)

Pasteurization (1936)

i Pearl (2038)
Petroleum Refining
(19113

Pharmazceuticals
oo (e
Plate Giass {1936)

5}
Printing (1938)
Protected Metals

{191y

Proteetive Congitiza
039

A B Duese, Jr.
FLI2 Cugnn
tuark

vnd

. reen Jan. |

3o M. Russ, Jr., from
Jan.

D. C. Lewis, fram Jan. 1
. W, Pntlon, {rem

an. 1
€. 0. Strptber, from
Jan. t

E. C. Martin, ansistant
T. K, Maker, azustaue

C. 1. Spesdard, asaistant
Richard Shiller, asatats

B. G. Wilkes, to Apg. 1

Walter Kuraw, assiszant,
1o Dee. 20

R, C. Bolts, sasistant, to
Nov, 30

P. B. Davidson

J. D. Alley, to May 6
W. D. Clauy

. F Hqis

. A, Stezeman

A, E, Alexander

W, A. Grusa, senior fel-
low

D. R, Etevens

W. P, Ridennur

Joho Metschd
. R Bonrma

v
i H ia0n
3. E. Nickels
G, 1. Wolle, axgistant
1!, asaistant
ey, Assiarant
K. Kapfl, assistzae,
!rom Jupe 1
R. C. P.ln:uer. assatant,
from Sept. 16
C. W, Siatler, awsistane,
to Aug. 13
H. W, Coles, senior feliow
Amey Dodds

F, V‘. Adama, senior fel-
Ler De\ ol

\Innon Maclean
P. W. Crist, sssistant

H. R.
H. \\ Guenlhe '

P. \\ French, assiatant
Alu-uder Lex.m. assise.

R. J. Conlﬂ assiztant,
hum Get. 1
. B, Sjmpson. to Dee.

1\.12. MeAlpine, to May

P. H. Dewey, to May 16
C. B, Becker, to May 16
W. H. Lyean, to May 16
H. H. Douglas, to May

L M. Adams, to April 1
. K. .\lomn aggstant,
ln June G

J. L. Eyre, assistant, to
\Ia 16

kN (nbb. anistant, lo

Nt 16

Turt:!l llemxu. ansiste
ant, to Apnil 1

T R. Clark

M. W, Weisa
J ll. Young, senivr fcl-

¥, \\ Jenking
AW, Colliman
I) B, Hubbaelt
i I\. Dubauhl, aesist-

(.,} Oulmu Azsistant

- MeCuhe, Rasslant,
feans Febi L

Lrtuy Thimnpeon, aasist-
s, from Py

i

wang, seniue fel-

Protein (J437)

Naclin (1936)

Rayon {1933)

Refractories {1917)

Rubbes (1938}

Safety Fuse (1930)
Jbaving (1932)
Silicate (1917}

&k (1939

Slag (1921)
Soybean (1933
Epecial Dyes {1%38)

Speciat Plastics (1935)

Steel {1027)

Stone {1034)
Suliur (1931}

Surgical Suppliey
(19363

Tar Acida (1933)

Ter Proparties {1537}

Techuieal Glassware
{lu3l)

Textile Finishing
1y
Thread (1Y

Tubwa (1215}

Wateh Technulors
(1us
Yenat [IJ.I.'-}

w. K. ‘-rlmruie(

Cu. h..rdt. As3isk-
ant

WS, Clane. seniar fellow

W, L. Thumpson

3, W. Rayuolds, senior
fellow

E.E. Hee.. | Asvistant,
from May

Joow, \lcCIu::c. a3siste
Aht, from June 13
- ¥, For, asdiscant, from
Apr. 21 to Dec

DLALC nseistane,
from ) to Dec. ¥
G. H. nsgistant,
irom June 27 o Dree. L

Daeton Barnes, assistant,
tromn Juns 27 to Dec. L
Martin Cermely, Je., a3-
muhj" frowm July 1 1o

R.T. cherer, assiztant
to May

w. B. Uuraeu. sacior fel-
low

R. Q. Denves

W, B, Milfer

G, E. Aleer, Jr., assist-
ant, fram Nov. 7

W, B Seort, auu.-nl. to

S. M. Phelps, senior fel-
Tow

& :

R, W, Limes -

£, P, Muleacy, assistant

R. C. Briant

G. H. Eadie. assistant.
Irom Feb. 2

D, F. Pearsall

E. J. Casselnian

L. G, Hewitt

R. F. Stuewer

Tracy Bartuolomew

N.J. Benber

\\ E. Holland
. €. Aleaander, u.mt-
-nz. from Sept.

W. L. Kas:

S.:\ Braley, y-mr.rir}low
D. E. Babewe

R, C. Drian:

P. V. MeKinaey, senior
cllow

M, G. Mayberry

Winten Brown

L. C. Rou &, mpsistant, to
une 6

W. I. Nelwon

F. P, Hazleig. assistant,
from Feb. 20

H. J, Cibula. assistane,
trom Sept. 25 to Feb.

“. E. Tournay, assistant,
:t. 3

E. B.
RO, Cald\mead assiste
ant
w. Lo
ane, from
Sept. 10

W. F. Fair, Jr,

H. R, Beck, nssistant

4. L. Keller, assistant,
gcm Junc 13 to 3ept.

R. R. \[cGrr;:o.r, senior
{fellon

E. L. \\ arrick

£OW, Jnrdun. mssistant,
from July 1

I, E. ’I'roquu\u, ajgiat-

aut, from Maz, ¢ to
ot

H. B, Ackley

T. A, Wilson, seniys {el-

vt
E. 2. Melean
T B Menaed
G, E. Barker

Jo . Baesicht, venior fele
law

T Woller, masistant

l'nu!u.u Hopler, asgestant

Purxens ix U, 8, A,

0.J82



