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which has just beoen pudlished and which contains & special section on the
work of Air Hygieno Foundation (sec puge 239). Parts of this scction noy
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Research at Mellon Institute during 1938-1939°

mstitute’'s recent undertakings has

been the inception of rescarches
along o hroader front for greater seeviece
to scienre, industey, and humamty. In-
vestigations have been bezun in several
hitherto little studiad fickls of enzincenng
materials and mechanical equipment for
manufucturing, construction, and trans-
portation. Another feature of the year
1938-39 has bren the expansion of work n
public bealth, industnal hygiene and eco-
nomics, pharmaceuticat chemstry, electro-
chemistry, textiles, plastics, and building
technolozy. Special facilities snd ap-
paratus have becn furnished for theoe new
investigations.

Tho institute is the hub of the scientific
organizations in the Dittsburgh district,
most of which meet regularly in its sudi-
torium. Nztional conventions hetd dur
jng the yesr in the isstisutc’s home in-
cluded thasa of the Aweian Assotiation
of Anstomi.  ““ecial Libraries Associa-
tion, Insula* Committee of the Na-
tional Resc Cougcil, Air Hygiene
Foundation, the Seciesy of Rheology.

General Infurmation on the Instie
tute’s Researches

‘The 88 industrial fellowships—30 mul-
tiple and 56 individual fellowships—m
o?ernion during the institute's fiscal year
March 1, 1938, to March 1, 1939. are
listed at the end of this report. These
programs of tesearch have required the
services of 161 {ellows and 96 {cllowship
assistants during sll or part of the year.
Thirty-nine fellowships have been in
operation 5 ycars or more, and of this
pumber 20 have beea active 10 years, 11
bave concluded 15 years or more of re-
search, and 8 fellowships are 20 years of

e or oldcr. The institute spent 51,104,
405 in conducting pure and applied scicnce
research in 19638-39.

N:;ruf‘nu‘ﬁwsnn or 1538-30, (Sfrm-
teen fellowships begen operation during
the year: Acid Recovery, Draft, Electro-
depoaition, Ethanol, Felt, 'Fiher, Gypsum,
Todine, Meter, Pearl, Printine, Rubber,

ilk, Specinl Dyes, Special Plastics, Tube,

and Watch Technology. Four other feliow-
ships have been accepted and will start
work soon. Briefl accounts will be pre-
seated here of the research progress to
date of these new fellowships whose estab-
lishment has been announcert previously.
In addition, inf ion will be included
regarding the electrodeposition, iodine,
and peari fcllowships, On the feliowship
on special dyves, at the end of the year,
C. B. Foild replaced W, E. Holland as the
incumbent; the Intter then joined the
donor’s org: tion in a % ical ea~
pacity.
* PxpvesxTiox 07 Stxeasx PotitvrioN »T
Waste Picks liquors. The fullow-
ship on acid recovery of the American
1ron and Steel lasucsce (W, W. Hedge,
incumbent) was funaded last summer to try
to solve the problein of preventing stream
peoliution by waste pickiy liquors. Cuncerted
efforts are Iwing iado to improve cxisting
metheds And to eviivo new oncs so that
sventually s technicully and icatly
satiafactory proceyy will bo developed for
the treatment of spent pickle Naguore, (o abs
tain from waste liquors ehenneal by.perburts
and to discover uses for them, il (o produce
frenn tho acith waste liquars aa eillucnt wluch
will Io nentral in renction nand antistastory
to publie health sl induatrial authoritiea

Earncuu.\' prominent amonz the

® Alntenrt of the Twont v-8ieth Annual Nepart
of tha durecior, H. L Wanlien, Lu the truatecs of
1he snatitvtiun, .

The work of the feilowship has included
3 survey of manufacturitg operations and
methody 13 use for the treatment and drse
posat of spent pickle liquors in important
ateel-producing districts of the  country.
I"reliminary studies have teen made of 33
proposcd, patented, or partislly industrially
devein,ed processes for the trentment of
waste pickle hiquors, and detsiled investiga-
tions are bewng conducted on 8 few of the
most prom.sing procedures.  Already, in
three of these p decided imp!

mural pharmaceutical study of iodine soly-
tions fur antaepsis, devised apparatus for
use in the dewermination of ouine in very
lowy eoncentrations. and participated 18 o
thorough investigztion of the vaice of wdine
for livestock n central Peonsviva
ducted at the Peansylvania State C
Early in 1939 the lodine liiue
Bureaw apain beeame s fefiowstup «-
having decided to eupport scopeful inv
tion on uses of iodine in ndustry, saimal
»

Spie.

v, and phaereaey, and .}, Joknson

midnts have been eficcted, and in two other
pracosses encincers And chemists are working
on sujzxe«ated changes of likely benefit. A
series of experimenta is well under way on
possible uses for & material recoverable from
spent pichle iquor, and plans are being made
to catry on sn iavestigation on the utiliza-
tion of pickle liquor and its chemical by.
products. The quentity of sraste pickle
hruors produced by the iron and si1eel plants
of ths United Siates ilus vven varicusly
estimated at from 500,000,000 to §00.000,000
gallons per year. Hence the development
of suitable processes for the treatment of this
immense quantity of industricl waste and
the discovery of uses for the recoverable by-
products are indeed important. The iron
and steel industry is determined to clean
up as soon 8s possible thia source of stream
paliution.

Resparent ox ErecTraderostTioy, On
the fellowship of the Standard Stecl Spring
Co., R. H. Lester has a broad program of
investigation on electzoplating of metals to
produce corrosion resistance. In particular
he wil study the new electroplating process of
the donor sad will investigate its applieation
in various fieids. This process con give a
piating of o pore-free type that hay been
found to be corrosi istant pecially
in oil wells. The deposit can be made malle-
able and to withstand abrasive as well a3

rrosive attack.  Steel plated by the povel
process has likely warkets in tbe ture

bay initiated this project.

Stupres 1v Merex TEcaxorooy.
Pitesburzd Equitabie Meter Co.'s feil 5
on mcter technolozy, with R, L. Wakemmuan
as the incursbent, is investigatiog the sppiica.
tions of synibetic res.ns and plasuca 23
ennstructional materials for grs a0d biguid
meters.

Modern expansion in the use of indx
sases, the developmen: A mem nrg
such as propans and butaac, and sacresead
attention to ruaterials balance and ut
tion of mcters in establishing thix Lulance
bave confranted the producer and consuer
of these gases with circumstances whicd
often make it desirable to replsce leasker
disphragms of meters with aterials muore
suitable to the respactive coadst:cny. Thiy
peed has been recornized for several years
by the American Gas Aasociation, a3y wite
nessed by tbe existence of an association como-
mittee to study tmweter disphragms and the
active participation of L. M. Van der Pyt
of the Pittsburgh Lguitable Meier Co. on
this committce. The meter [eilow
with bis coliaboration. is pursuing o coxpre.
hensive investigation of the propert:cs of
synthetic waterials which may be usélul
for this purpose.

Within the past two or three dacades, the
necessily for meters in the produstion ard
marketing of vzrious liquid commodit:
bag increased in proportion to the expar

The
o kmen

of pipe, tanks, barrels, special coatainers, and
appsratus.

Diprovestext or Atr Fiorrrs. Last fall
the American Air Filter Co., Inc., set up a
fellowship for the investization of materials
of value for the construction of fitters for
sir-conditioning aystems. ¥. F. Rupert. the
incumbent, is giviog special sttention to
the chemical treztment and coating of steel
wool znd other filter rosterials to provide
the grestest degree of durability and effi-
ciency.

Baste Rescancnt ox Grestst Paoprers.
The fellowship held by H. E. Simpsen is
investigating for the U. & Gypsum Co.
the fundamentai chemistry of pinster tech-
noloxy as rejated to the propertics of the
various products manufactured hasically
from gypeum and ealcined gypsumy.  The
objoctive is the dovelopnent of new processes
and techniques whick wiil have wide applica-
tion in the ficld of buitding materialy.

Topise Reseanci Rustsep, Doring the
period January 1, 1925, te Juary §, 1033,
the ladine Educational Buteau, Inc., sus
tained a series of fellowships in the institute
whote purpase was to extend the uses for
iotine.  In the course of this investinutionat
wuotk G. M. Kurns, the scnior feflow, firse
atubied the effeetiveness of ikhine in the rone
trol of siant on oats and. in cooperation with
vetvemacuns, $he place of indine in voterinary
madiewne,  Jhe next earricd sut a camnproes
Iirnsive sesearch on the behnvior of ioline
solntions al Jiquid-<olil interinces, from
which eame new knowledee resperting o
wetting pawer of imlina from vatiouy anti-
sepnie aotutinne wnd mlso A uew imbue a
wptie. Mo then collsloented 3w extrn-
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of the ch petroleutn, brewinz, and
other industries, and the demaund for mezers
to handle hot water and other hot hiquids in
industrin! establishmonts has also grown
enormously. Tbis wideued usc of hqud
meters and the increase in exacting re-
Quirements placed upon them mako dear-
able & search for new materisls of consiruc-
tion. The current vigorous develupment of
the chemistry and hnolozy of synthetic
resing, coupled with the versatility air
properties and applicotions. Suggests many
new uses for them in the design of fluid meters
of all types.  With such spplications ia view,
the meter fellowship is undertaking an in-
vestigation of the behavior of plastics under
sdverze conditions which may in the future
b dard condingns, s
the dimensional tolerances in metess are
aceessarily lower than those in most other
articles in which plastics have heretofore
been utitized. speciul methods have been
developed for measuring heat resstance,
deformation under load, and duacnaunal
change in varicus liquid medio, and an ue-
tempt is being Made to corrolate the-v and
allied propertics with the chemical natgre
snd thermsl history of synthetic plusucs.

Nuw Kuowttscr ox DPrams.  The
pembers of Pearl Associates, Iue., rejre.
scating  the leading rotail and bt
dealerd in naturs] omental peatri o the
Uhited Ntates, establivhed 8 fellowstup, with
A. K. Alexander ns the incembant, 10
gather cotapiete xeientifie data on all pearss
weiginating in mnrgartilerons mnlbeses,

Micrmseopic  studics  of  tiin-senunail
penths by tho fellow have revealed th:
all gentla aro cotmpnsed of the vethol
varity «f enlvinne enrlumate {n .
Soveewl largw naturat salt nater pearic oo

——
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sectivtring have bren found to te formed in
pars uf tho much conmoner kexagonal lorn
of calciutn carlemate (ssieite).  Duscovery
of the pesence of caleite W natural saly
water Jentts proval important when sub-
senueit experenents were eonducied on the
usw of optical and N.ru) equpment as a
tmeans of distingrushing culinecd from natural
peatls. The Japauvese cutrured pearl tas
been shown to possess 3 large core, which,
in reprosentative SpOCURCRS, averacey from
75 to 0V per cont of the total lisear diameter,
This fimbing i3 81 varianee sith mpheatuns
in publialied statements generally accepted
by the buyiag public as vabd, Another
phaen of the feilowshup rescarch bas involved
tesing equipaent 1 uge to distiuguish cul
tured {rasn nacural pesrls, to find miethods
whereby this equipruent could be sruproved.
A ¢ase 1n point is xeray prucdure, cmployved
for many yecars for pearl differenuation,
which has been ified to yield anfy tion
on pearl substance quickly and accurately.
The chemical, physical, and optical tests
perfurmed on peards and the data obtained
will jorm the dasis for a comprchensive
report-  The work completed so far has
demonsitated the superiority of the natural
peati in estheric guality and bomagencous
atructure over sli pearls wade by artedice.

Reseanca 1y Wares Lt ~1tox, The
Elgin Natiopal Watch Co. founded a fellow
ship for the study of chernical aspects of
technical prodlems ia the watch industry,
with G. E. Barker as the fellow. The
first objective is the development of 1tproved
watch lubricants. The lubricant being
sought wmust be nomvolatiie, nonspreading.
noncorrosive, and chemicaliy astable: it
must possess the proper Viscosity, pour-
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January 1, 1932, The acopa of this program
wag anch a4 to incitdde for invesucation the
aeveeal typea of matenal oLtmunubie from
milk—namely, casein, Iaetadburnen,  and
lactoe, and the cowmhipations thereaf oe.
curning in skim inilk and whey, The several
pmjects wero carried to varying siages of
develupment,

A new application of the adhesive proper-
ties of milk proteins ia acen in the de
velopment of a hine of materals oz foundry
use. Three products, protected Ly patents.
marketed in dry form under the teade name
“Thor™ by the Borden casein division, have
been made avaslable: a eore hinder, a eore
paste, and a silica wash, the latter for em-
pioyment in stetd foundries.  Adaptadility
af nilk proteins to these uses has re-
sulted through the discovery of micans of
sulubilizing and rendering effective the
otherwise tasaluble proteins. High adhesive
strength, resistance to moisture, and unique
dburning qualitica of thess materials have

bled the formulati of prod pos-
sexsing featurcs of apecial importaace in
foundry moids and cores. The research in-
cluded some aew measurements of proper-
tics of foundry binders. pastes, and washes,
Simplificd methods were devised for cvaluat-
ing these products which bear on their
employroent in practice

H. K. Salzberg, the bolder of the fellow.
ship throughout its life, was promoted
to the donor's rechaical #1aft in Baiahridge,
N. Y., on January 1, to participate actively
in the fusther devel and ial
introduction of “'Thor” products.

Fuagep Corrre. In 1934 the food con-
tainer fellowahip of the Continental Can Co.
d tbe production of faked coTee, ud-

poiot, aad selidification ure, and
rautt lubricate aatis{actority. Specist methe
ods have been developed by the fullow for
measuring these propertivs. Among such
accomplhishiments have been the desige and
construction of & instrument for evaluating
the “'cilivess™ &f wateh lubricants.
ticular attention has been devoted to a cor-
relation of the desiced properties with
chemical composition. These studics have
led to an intepsive investigation of many
synthetic organie chemicals, which bave been
learned to posress certain superior qualities
over the older, commonly employed animal,
fish, and mineral oils. Promising results
have been obtained with some of these new
products in actusl watch tests.

Courirzep  Frirowsuir Reszaacr
Paogaass.  The following fellowships
eoncluded their investigations during tge
year: Dairy Technology, Drying, Flavor-
ing, Food Container, Giazing, Household
Ttuities, Pharmaceuticals, and Stone.

foliows a deseription of the general
sctivities of and the development of
“Thor" products for foundry use by the
fellowship on dairy 1echnology. Then
there will be given the present status of
fisked coflce, 8 creation of the food con-
tainer fellowship. The principal research

plish the fellawships on
pharmaceuticais and stone bhave been
publizbed

3 ¢

New Prooucrs rrose Skis-Misk Sotios.
ndustrisl usea for milk ingredients offer a
solution to the large preblem of profitabic
digenal of dairy wastes and by-products.
Though there is very little outright vastage
n the proeessing of milk. thero is a durew
amount of material which finds its way into
feed markets a3 xn expeient for guiek dise
pusal. Treatment of such mlk products o
yicld industeiatly usefut srticles has laen
one ovhjective of the dairy inthatey for o
numixe of years. Cawin glues and plasties
cady well established in comaneres,
al outlets foe suilk bysureduct< were
the objretives of tho fellowship sestained
Ly the Mueden Co. from October 1, 1030, to

Par-

tained by roliing freshly roasted and ground
coffee {sce Nszws Ep.. 12, 141 {1934)}.
Flakcd coffee ofiercd to the consumer a betzer
balaneed cup of coflec and a grester sconomy
in the uso of cofiee, because the fisking
operation, by thoroughly crushing the cells,
renders theit contents more readily acess-
sible for extraction. This cconowny. in
{act, amounts to & 50 per coent increase in
the number of cups of cofes per pound.
Flaked coffes has been available for three
yearsin packagcs, but itause has been limited
to the brands so packed. The latess do-
velopment is a counter faking m:ll for the
retail food market, whereby any cofice,

to the ‘s selection, may
be 8aked to order. This flaker will also
be useful in the hotel or restaurant kitchen.
Coffes s0 processed has the same brewing
h isticy &3 kaged flaked coffec.
and it is believed this new development will
greatly extend both the popularity and
avpilability of eofice fiakes.

Bibliographic Statistics

During the calendar year 1033, 17 bul-
letins, 27 rezearch reposts, and 43 other
apers came from the institute. Twenty-
our United States patents and 3$ foreign
patents on felfowship inventions procceded
toissue. The total publications for the 28
years ended Decomber 31, 1938, have been
20 books, 174 bullctins, $03 research re-
rts, and 1223 miiscclancous articles; 714
nited States patents were granted dur-
ing the samo period.

Anuounceable Prozress in Continned
Industrial 1'¢liowship {lescarelies

Uses ror ANTHRactTS.  Completely
autoruatic heat is readily obtained with
Pennsylvania  anthrusite,  wiathout  the
nece=ty of any attention for wecks at a
time. This resalt i securcl by nxing o
stoker which withdraws anthiacite from
the bins, burns it under thermostatic con.
trol, and drops the ash by grasity inta ua
nsh-storage pit beneath the heater. Tho
multiple fellowship of Anthracue Indus-
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triew, Ine. (I J. Rose, seninr feliow) las
udde enmneersds stindrew aned preparcd e
signs for madeen anthrneite bins thit et
new standands of canvenenee, cleaninn
and appearance.  Comnpicted  Luli
give working drawinps, canstruction .-
tais, and estiinates for geavity aslere-
maval methods.

In many eases, anthracite ashes may ba
used o advantruze by the houscheoldnr, far
it has been found tiat they nnprove the
texture and tilth of ¢lay soil, “I'he asies
also reduce soil craecking and eroann 2l
help plants to withstand drongity cone
ditions,  Ashes are thouzht of simplv
8 soil-graendmicnt agent and not as a
fertilizer.  Research on uses ior an
ashes and collicry r2fuse for the m
ture of buil'iing materials has contuund
with interesting results, particulasly in the
ficld of heat-inaulaung watenals,

Data were collected on the !
chemical and physical propertics of an:
cite nnd on its combustion character
A study of the patential smeke-producinz
tendencies of couis of various ranks was
completed.

"&Lcoxrrz" ¥ Dairy CLEaxiNG, In
consequence of Jaboratory and larze.senle
work conducted by the intiltiple felto
of Caigon, lac. (B. H. (3.l......, cenwor G,
low), the use of “Calzonte™ was founrd o
be advantageous in the clesning of ¢
pasteunizers, heat exchangers, and st
tanks, &5 weil as in the washing of ¢iins
bottles. The large-scale investigation of
ean and bottle washing was suppiemented
by & bacteriologic study which ;
turther confrmation of the sanita !
value of &lm-prevention in cleanizg proc-
esses.

Now in progress are researches on the
constitution of sodiun: inctaphosphate and
on the role of sodiura meaphosphate in
plant nutrition.

CralNs anp Eurctrig WELDING Rons.
In 1038 the McKayv Co. establizhed 3
fellowship for iavestigating probl
tire and ndustrial chain manuiacture, with
D. F. Helm as the incumbent.  Later the
study of flux-coated shielded-are weld:
electrodss, another wire product,
added to the prozram of tge fellowship,
which was expanded to a_multinic basis
with the appowntment of J. E. MHarns as
junjor fellow. Durirg 1933 a numier of
successful welding cleetrode coating com-
positions have been evolved by this re-
fearch group working in coogeration with
the donor's laborutories. These products
bave been carried through the full cyele
of development and are now in production.
Itis planned that researches will be pursued
broadly alons the Enes now under way,
including studies of the processes of manu-
facture and durability of chain proiucts,
origination of shiclded-arc welding elee-
trodes for special purposes, and investiza-
tion of general problems in the domain of
welding technology.

Conxoniyy Staxpanps. The multiple
Ic!lowsh&r of Konimanan Depaniment
Stores, Ine,, which is concerned with
Eroblcms of retuil merchandising, has

cen in successful operation eight years.
During the past yeur the {ellowship staff,
headed by Jules Labarthe, Jr., has had a
program consisting of the followinz five
general branches:  pre-evaluation of me:.
chandise effered to store buyers, t3tab.
lishment of speeifications and inform.ative
labels for own-brand and other staple
merchandise itens, evalualion of eustomer
complants about merchatdize servicea-
Lty or uselulness, rendering techaical
service to the store maintenance depurt-
ment, nad eduestion of saleapeople nud
CODNIURETS.

“Fhe pre-evaluation of merchandice hiae
heen cotmdurted as far as possible ae.
cording 1o 1ecognized stanmlard test meths

2]
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Refractories work in the institute’s furnace room

ods. Two or more competitive items were
invariably comipared and the superior
meschandize recommended for purchase.
Fighty-tvo specification-standard  staple
items were added 1o the kst begun two
years ago, ana the [cliows prepared the
copy to appear on the nforniative label
for each of these articles. Eight hundred
and forty adjustment cases were studied,
of whith 213 were judged to be just:fable

complainie. it common cuuses of
failure ~- defective merchan-
di: sn dyes afected by
at 5, poor color fast-
ot . *» erocking, and inade-

.-» inJower priced mer-
.JWs promulyated to the
sal- ruetive material on mer-
ehundis. | wtyand eare, both iu the form
of writtep information and by cccazional
informoal talks, The senior fellow ad-
dressed pearly 40 women's ¢lubs and other
eonsumer 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 every evaluational
procedure deals with increasing merchan-
dise serviceability, determining the cause
of oceasiona] failure to give good service,
and providing uscful directions on how to
judge quality in goods and how to care
or them. In this day, when the so-called
cousumer movement is of such importance
to retailers and manufacturers and labeling
egislation is 30 g I. the upbiased teche
pical advice of this fellowahip is of ever
lnc{,mmguc' value to the dogor and the
public,

Corroy  Forwoatioy  Frutowsste.
‘This multiple fellowship—supported by &
philanthropie group of business men or-

anized 23 the Cotton Research Foun-

tion—devoted its first vear to a com-
peehensive survey of the literature on
cotton and cotton products snd to 2

b v research prog for the pre-
lminary examination of potential new
uses. peovision of thig activity by
voluntary contributions from a large nem-
ber of participants in thit commendable
movement is worthy of spcewal note.
Broadly speaking, thic aim is to make both
fundamental investieations and practieat
studies of any subjects that earey the
possibility of improving the cotton cconomy
of this country, [n order to prozress as
rapidly £< possible, the initsad fellowship
fcrsouncl—foumlm: of . M. Museer,

t. 1. Nickerson, and 1L 8. Ulcott—has
been evpanded by the adduron of five
assistants,

A review of the fiteratuee on the proper-
ties of hull bean and of previous sumgess
tions for it utilization has leea conis
pleted and  submitted  for  publication

NEWS EDITION

Mureaver, 2 compre.
heasive chemical
analvsisof s matennl
and a spectrograplan
examination of its ash
have been carned out
aud will soon appear
in print. The fellow.
ship has developed a
sweeping  compound
bated on  cottonseed
hull bran that is be-
lieved to be more cfs
ficient than  existing
commercial types; cots
siderable interest hus
been thown in thix
product, and it is ex.
pected that 2 number
ol companies will un.
dertake its manufac.
ture in the near future,
Problems concerned
with the isolation and
properties of cotton-

proteins have re-

t

Poaweert

)
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Nasie work an the properties of cotten line

relating o eertain specdized aneins
teans is e progress, Methoo of

g and pussieation of huli hntes
are buane inspected.

The Cotton te~careh Foumdition, con-
finmng sts potiey of providing funanend ud
tu :Ditutions ru;m-‘iu-.: nmteresting 1o
search projects for cotton utiitzation, has
e-tablished, throush the ageney of
Inatituse, three fellow <hipe or ~¢he
in southern wniver~:ties in additian
that for wlieh artangements were anade o
the University of North Cicolinn
year. This latter problem s an iaves
tion by G. C. lHalroyd, under thre it .-
ship of F. K. Cameton, of methods ¢f
pulprag the entire cotton piant ta prov..i-
an advantageous source of collulo-c.  Aj

“the University of Texas, tn a prezran be.

ing supported jointly by that in.n
and the Cotton Re:earch Founddat:
B. Allen is studying the products of ¢
Iytic hydrozenation of cotton with a i.en
to developing uses for linters and ofl-
grades of Lat. W, E. Richards, at the

Unit experimental plant of the Multiple Industrial Fellowship on Organic
Synthesis

ceived much investiga-
tion. Not only have
methods been devised
for carrying out the
preparation of cotton-
sced globulin on 2
pilot-plant scale, but
also a number of
studits &rC in proeress
on possible industral
applications,  Ancther
project a3 an fnvestu.
tion on the posaibabity
of obtaming an effec.
tive actvated carbon
by the thermal decume
position of vottunseed
it bran. The autee
tiowad  progerties of
cottonaced ned of
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vanozs 1vpes are e

ing theretghly stadied
by means of growth
experiments with rut<

A research laboratory of the Multiplo Industrial
Fellowship on lHeat Insulation
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Texas Techanlugical Colleye, is determin.
tng ond cxamiming the constituents of
eqtton birrre. A fellowship, of whteh R
A. Suthetland s the incumbent, on the
utilization of cottou-ced hull Lran as a
source of liggun and fuefucal, has recently
been put in operation at the University of
Tenncwee.  lealizing that econonne ns-
pecta are of vita) agmbwance in the de-
vetopment of new ¢ n novel departuse
is ycen in the feitowstup on cclhilose eco-
nomiics at the Umversty of Pittsburgls.
G. D. Bicber, whose undergraduate and
preliminary graduate trstng has been
in the fcld of chenustry, i addition to
pursuinz a enraculym of studies as 8 candi-
dote for & higher deree s the department
of conumics, wilt correiate the resulls of
the investigative activities with analyses
of she cconomie situation in cotion tech-
oology. .
New Foons. The major accomplish-
roent of the multiple fellowship on food
varietics of H. J. Heinx Co. (L. R. Hard-
ing. senior feliow) has been the complete
technological development of a hne of
special {oeds for the feeding of children
beyond the strained fooris sge.  These new
praducts sre the result of a demand from
physicians and ruothers fur foods for young
children that are of ~:.. :r texture and
require chewing, 2a3ord good nutritive Lal-
ance with special emphasis on the content
of vitamins and mincrals, are of easy di-
gestibality and free from spices and other
unsuitable ingredicats, and have interest-
ing variety and appealing palatabilicy.
These foods are al:o particularly suitabie
for convalescents and other adults on
special diets who need easily digestible
foods of high nutritive value. Nine of
these foods have been put into production
in the donor’s factories aud_three others
are resdy for manufacture. Most of these

p ate dof e ber of in-
gredi L jirg to new and
ynusual recipes plunncd especiatly for

food factory adaptabiliey. Many prob-
lems had to be soived in preparing, cook-
ing, packrging, and steribizing these foods
in order Lo prescrve fiavor, color, and food
value to the most favorable degree. The
twelve varietics include vegetables, both
plain and creamed, meat produets, fruit,
and puddings. Speei ¥, the names
adopted for this line of *Junior Foods"
are Creamed Green Vegetables, Creamed
Diced Vegetables, Creamed Tomato and
Rice, Creamed Diced Potstoes, Lawub and
Liver, Chicken Farina Vezetable Por-
ridge, Chopped Spinach, Chopped Car-
rots, Chopped Mixed Vegetadles, Pine.
appfe Rice Pudding, Prune Pudding, and
A i:le-Fig-and-Dulc Dessert.

'he nutritional studies of the

Falloweh
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of sutface haridness according to that point
of view, Ft hus been found that this sur-
fuce stzbility s ot necessanty ity relas
tion to the stauctuead stability o7 mchanis
cal strength of the glaxs,  Attcrapts are
being made to evaluate certaun plasses
on the basis of the services required of
thern.

Hear Insvtamoy REscanci.  The
multiple feliowship of the Phitip Carey Co.
{1t. H. Hcilnnn, senior {ellow) has been
actve in making thermal conduetivity de-
ternunations on low-temperature or budd-
ing msulation. A study of the thermal and
phyeieal characteristics of various heat-
tnsulating cements has al:o been con-
ducted. Consicderable time has been ex-
pended by the fellowstup in experimental
investigations leading towards standard’
methods for determimnng the thernal and
physicat charactenstics of heat-insulating
materials.  This work has been carried on
in collaboration with various coizmittees
of the A. 8. T. M.

Since the Morro Castle disaster on
September 9, 1934, when many lives were
lost, stringent s pacifications have been de-
veloped for materials used in ship con-
struction to elinunate the hazard of Sre at
sea, As 8 means of preventing the spread
of fire an shiphnard, it i3 ne..cary to have
fireproof construction for bulkheads, cabin
enclosures, and storerooms, and "Carcy
Firefoil” has been developed for this pur-
pose. This iaterial, which ¢an be pro-
duced commercially in large panels suitable
for fre-sale bulkhead construction, is
made of alternate luyers of fiat and cor-
ruzated asbestos felts having eizht cor-
ruzstions per inch of thickness. The lay.
ers of asbestos felt are jowned with a newly
developed waterproof adhesive, resulting
in & board or panet that is hard, rigid,
lizht, and strong. The l-inch thick
Fiteioll tore weighs approximately 2
pounds per square foot. It has sufiicient
strength after soaking in water for 72 hours
to withstand 8 pressure of approximately
75 pounds apphied to 3 l-inch square die
onthesurface. Firefoilis manunizciured 1n
widths up to 48 inches and can he furnished
in any thickaess from 1/: inch up by 1/
inch increments. The fellowship has as-
sisted in the acquisition of technical in.
formation on this new product, which has
slready found a number of uses other than
in ship construction, including boiter and
furnace casings, oven walls, ¢asings for air-
eonditioning units, interior building units,
and insulating 3inings for stacks,

The fellowship has also aided in secur-
ing additional teehnical information on the
Carey all-asbestos insulatng aic duct, de-

seribed last year, which is having a steaditv

P

T
bave been carried forward, and vitanun
assays have been completed on most of .
the junior fowds, 2s well a3 on several
strained foods. A mew variety in the
atrained foods Jine—pamcly, strained pears
and pincappie—has been developed and put
joto production ifollowing the estabhsh-

ment of its nutritive value.
Sonrace Ilawoyess or Guass. The
term “hardness” admits of no explicit defie
aition; it is indeed generaily used with-
out repard to defimtion, bringing thereby
conlusion rather than clarity into muny
statements,  IHudues; may bave a3 mnnny
meanings when applied to glasy ns when
thlied to other materinks.  JBut, as one
of the speeilic advantiges of glasy a3 ity
ability 10 transmit byghg, atemgits have
been macde by the multiple fetiowsli
techinieal piassware of the Corni
Co. (R. 1. McGregor, senior fulluw) to
determine the abtility of dffuent eon-
poxitions to roesist surface ablteration of a
type that woulil reduee direet highe transe
mussion.  Methods and spporatus have
been developed that enable the appraisal

_ Ceramic Products Co., with E, k.

g acceptance in the airscondi-
tioning field.

LaBORATORY CONSTRUCTIONAL  Ma-
TERIALS, “Kemite" and “Kareite,” low-
shirinknge, acid-resistant ceramic bondies,
the potes of which are Glled with carbon
in the form of coke, conceived and de-
veloped by S. M. Piwelps, of the institute's
refrsctories fellowship, have hept in Jarges
scale production throuzh the vear.  These
woducts have been specified for many new
labomlory instaflations, and the reports
concerning the ware which has been i use
for longer periods huve been umiormly
favorable. “Fhe table tops, sinks, window
sills, and diain prpe emploved 1 the in-
atitute’s buildisg have continied 1o give
excellent service.  During  the  fourth
year of the fetnwship maintaine! by\iuw

RHS
baker us incumbent, Prospective new raw
materials were evaluated, studies looking
townrds the developtnent of additionat
peopertivs were carrisd out, and new
applications were ivestigated,

.kh:n- TrxoeaearoN, (A fellawskip
was catablished November 10, 1943, by
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the Kroger Foad Fountlation of the Krager
Cracery nnd Bakinz Co. (M, D. Coulter,
fellow), for the o atiun of current
saentbie developments to the solution of
naturally oecurnng probiving in the retal
merehnndising of tue meat supply of the
country.

Three and o half years of researeh have
culinated sn the developmicit to com-
mercal status of 8 new procass making an
impro i the paistabibity of beel
through wncrease an ten 8 uad juicie
ness.  The precess panilels thot iong
practiced in the “banging” of beel for
periods of 4 to 6 weekhs to preduce stenes
and ruasts of high quality and prce, By
acceleration of the reactions occurniny in
the beef there are avorded the larpe capital
tnvestment invoived in “hanging” beef
and the losses duc to tnimnung an
shrinkage. Io & period of days o tender
product of superior juiciness car be pro-
duced in the price range of the general
rmarket without applying aay troatment
to the meat otiier thaz allering the
?tmosphenc conditions under which it is
e,

Beef i3 made up of s=all muscle fibers
Yiw anels in diameter and !/, soeh long
filled with liquid m s contmiming
urotein, fathse substanz.:, il amune
acids. Thess fbers arc bound together
by a light connective tissue compese
the mest part of coliegen 2na elastin,
‘The degres of toughness of beut 15 caused
in major part by the comparative tough-
ness and weight of the connecuve tissue,
Softening or weaken: e conncctive
HISSUC Tesuits 1D 8| increase in
tenderness.  In well-cond:tioned animais
of proper sge deposition of fat oszuns
within the connective twesue, destroying
its continuty end weakening it, vath the
result that the “marblizng” of the meat
grades is one of the more rehable entens
of excclience. During the “hanging”
operation a slow softesiug of the connee-
tive tissue oceurs because of the action of
enzyes natgrally preseat. At ehill stor-
nge temperatures (33° to 35° F.) the resc-
tion proceads very slowly, Increase of
temperasure accelerates tlus reactios with
the result that, while a perioc of weeks is
required for the desized degre2 of comple-
uon at 33° F., uniform tenderness is at-
tained in 5 days at 33°F,, in 2daysat63°
F., and in a few hours ~t 85° F.  Reduc-
tion of shrinkage losses is sccomplished by
raising the refative bumudity of the proc-
esstng and storage ¢ooiers 1o & preferred
range of 85 to 90 per cent as conypared with
the 70 10 S3 per cent usually mainteined.
It has beea demonstrated that na deterio-
ratiou of meat will occur if protection
gpainst the exterior attack of bactena is

orded.

The combination of higher temperatures
and a more hulnid atmosphicre presents an
ideal sitvation for the growth of bacteria
and mo!d, and therefore means of over-
coming this growth are required. While
many agencies for maintaining surface
stenshity have beea long available, no
practicable micans  applicable to  this
problem had been found pries to the de-
velopment of the Westinghouse *“Ster:-
famp,"  In the presesce of high tetnperae
ture and relative humudiy it i3 possible
with this lamp 10 fatain & practcal
degree of surface sterihity on sll sides of
ing beed without damage to the car-
cass or nutoward action on workmen cone
stantly capluved in the cooler. Ultra-
previousiy Known were not
1in tadiation characteristics s as to
ne the raduition to bacterieulal wave
fengtha with ehnuastion of wave hemgtls
damaging to orgatae tissue ancd fat. In
conneetion wath radintion, s slow cieenla-
tim of couler mir 13 requined nnd must be
of tha velutue to provade for ulmospheric
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¢hanze without winghwr=ina of
the beel or undue loss by
shrinkage.

In a practical wey it has been
found preferable to maintain o -
temperature of 60° T, in the pree.
essing cooler to enable the treat-
ment of the Leaviest quarters i
asuitabls period of time.  Atap-
preciably Jower temperatures she

rocessing poried is unreasonaldy
ong and at hizher temperatures
an extremely accurate control of
the time period iz tequired to
avoid cither ‘‘under-processing”
or processing to & degree greater
than that whkich is belioved de-
sirable for gercral consumption.
Relative humisity is maintained
in the previously indicuted S5 to
90 per cont range with a gradual
replacement of cooler air by con-
ditioned air tzken from the out-
side. A speanl refrigeration
problem was encountered in the
design of such 2 cooler, involving
the maintenance of the relative
humidity level desired without
inducing a too high velocity of air
circulation through the condi-
tioning  appuratu-.  Following
procesting the beel is moved 0
s thilling cooler maintained at

* F., where the interior tem-
peratures of the quarters are

uced prior to rerisval to el
storaze to avoid the tempera-

ture fluctuations  that would
inevitably occur with the in-
troduction of a load of beef at the process-
ing temperature.  In storage the meat is
handled according to present packing-
house practice with the exception of atmos-
pherie eonditions,  In the prozent case
storage is 2t 35° F. to provide a rigid picee
of beef Tor butcherinz.  Uncler the coudi-
tians of storn;ze a hizher storaze tempera-
ture may be ceaployed with saviugs on re-
frigeration costs but it is reflected in less
rigidity of the beof tor cutting. Ultra-
vivolet radiation is provided during proc-
essing, chillin, and storare, and relitive
humidity is held ot 85 to 9 per cont. . The
Intter eonilition is dadienit 10 attnin in the
early ®tages of 1he chilling operntion but 1+
kept o< lazh as posable, “Ihe intensity
leved of rdiation s held a4 low as possible,
empluying a furzer number of lumps at
Jow intensity i preference to n sinaller
number opertme at bigl intensity,
Apprieation of the new proeess by been
made to the ontire beef carcass. The

02477

usunl steak cuta emplayed for broiti
frying ate increased an temderaese The
effeet is evident i nb and chyd eats
commonly served as ronsts. 1 o
the eye, tendeelun Gp, nod top ruund are
tenclered, but resulis wath the: frequently
flexed huttom round muscles are nat uni-
form. [luvar is wnapprecably  sliered.
The juiciness of the beef ia greatly
ereasexd.  “Grauuness” i kessened,
presence of individual fiters bemg undes
teetable, diffeaing in tlas respoct irn
originally teader beef that has been nesther

rocessed nar funz. The general
judged as advuncing the beef at i
government prade v general paiatih

The foreguinz conclusions t
derived froin physical and cheancal ex-
aminntions, submittal of sxainples to com-
petent nuthionties in neat merci
and in culinary art, palatabnlity 1
CONSUMIET ROCOpLANLE 1E515 LR Lt 1
tion of an experimental unit plany o
period of a year and a half.

SciencE 1IN THE Ust OF NaTonat Gas.
On the lope Natural Gas Co.’s fellowship
(J. B. Gurner, incumbent) many proSien.s

¢r a

Upper left-hand. Basic re-
search in the development of
a “*Junior Foed™

Center. View in one of con-
ditioning units in the re-
search on meat tenderizing,
showing thes ‘‘Ster
(upper right) and trmpera-
turs and humidity recerdess
(center right). Left to right,
H. C. Rentschler(periocterof
the ""Sterilamp’™), G. D. Beal
{the fellowship adviser}, and
. D. Coulter are examinin
“a guarter of 'Tenderayed™
beet

R

.o

Lower right-hand. A mo-

ment of record in a study of

the Industrial Fellowship on
Chemical Hygiane
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having to de with factors in the diste.
bution aml utilization of natueal s have
bern stinhed, Gas beakowee couchitine,
such os prevad o the streets, alleys,
schools, chneches, motion-pctuie thea-
ters, amf hespitals in the greatee Lates-
bk distaiet, have been surveyed. The
applicatinr «f corsectwe mgeasures haa
fulionwed aud con<equently the hazards of
gas teakags have been preatly lessened.
Cases of carbon  monoude  poisoning,
caused by either mproper adjustment of
appfinces or madequate vesting, dve
had attention. A summasy of this in-
ve-tigaton appested in Pittsburgh's Health,
June, 103

Three problerss of econotnic importance
have merited the study it fias been poz<ible
to give them, and fuither resenrch on a
targer scale hus been schcduled,  Hefere
ence is had to int-ilation of hydrate forma-
tion when naturzl gas is tranzpoiied under
high pressures and at relutively low tem-
peratures; removal of hydrogen sulfide
and organic sultur from natural gas {ere-
mendous volwnes of “sour” natural gns
are available for treatnynt) by 5 new
method evolved by the icliowslup which,
it 1s believed, pe mare cficient than
the proccdures now in use: and hiquefac-
tion of the hydrocarbons of natural gas and
their subsequent separation at Jow teme
peratures.

A romprehensive general survey of the
entire natural gas industry of the United
States has been prepared and i3 to be
publizhed.

Oraaxic SyxTnesis Krers 70 THE
Farc, The Carbide and Carbon Chemi-
eals Corp’s multiple fcllowship (H. F.
Robertson, senior f{ellow) entered its
twenty-fiith year of continunus aetivity
with a unit of the Union Curbide and
Carbon Corp. as & donor. During this
period of time the manulacture of syn-
thetir organic chemicals has grown to such
proportions that it is now one of the im-

rtunt industries of the countty, owing

tgely to the production of an ever ine
ing ber of new chiemicats having
an expanding sphers of uefulness. In
1935-30 the feiluvship has followed this
wrend by carrying onward ths preparation
of new’ compounds oo an experimentat
scale and by investigating possible appli-
cations of these compounds and those of
others already available. Work has been
kept up in the Scid of amines, and somie
new derivatives of this class of come
mounda were found that appear to be of
potential industrial importance as textile
softeners, wetting agents, and pickling and
corrosion inhibitors. Other novel propas
‘rations enable the formulstion of enmul-
rions under cenditions that make the usual
emulbsify agents unsuitable.  In addi-
tion, many application probleins involving
the use of the now more genenidly known
amines, such ax the ethanolamines, ethyl-
epe amines, and morphulines, were in-
vestizuted.

The peepatation of new derivatives of
diketene wnd its dimer, debiydracetic acid,
has Leen extended.  Some of the com-
pountds prepared are of interest a5 plasti-
cizers amd ¢ pharmacentien) and dyostal
i : Cuing o the pouatid
Ot (ilkef(‘lll' iU an Ill‘l‘"“l'dl.
‘nthesss of 4 large aunber of aew
als, 2 paper, to be pubhshed soun,
will deseribe piy of the reactions of tiss
Reteresqanss componml,

Waork was mntusesd on the prepara-
tion of new sodvents of the ethylene and
propylene glyen] 5 WETe CNyReTIe
ents on hew uses § e denvatives
fuezcehy atdabibes  Jandres
ons  vestigated dnelaget
crels ag veolenls o
. us osoftencrs, piaste
Crzers, uk comblianing agents, and o< des
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byidration azents af gaves,  Varinus prob.
Tems invelvng solv s, other than thaswe
af the plycel senes, were alko stwched.
This work rmbracesd the pefisung of b
cating oils by solvent methants, degreasing
experiacnts, and toany other problems.

The alky! siieates bave eantnued to be
ol imteeest and several of therr uses, snch
a< i the formulanan of enatings resistant
to heat and aliabies, were nvestizated.
Kesearch has ad<o proceeded ia the field of
vinv] resin ceatins with particular empha-
s15 bewng piared on adspting the commer-
cinlly avuiable vinvl resins to specific
apphentions.  Desdes the investization
carned out On CORLNZS, CXPCFIMENts were
conducted on other uses for these resins,
sunh as in hot melts,

Ngw Devices ror Perrorevy Re-
searcn. Is connection with A broad
stutiy of the constitution of ccrtain pe-
troleum products, which the multiple
feitovship of the Guif Research & Le-
velopment Co. (W, A, Gruse, senior fcl-
ton') has beer carrying on over & period of
several. years, the need has arnicen for
quick and accurate measurements of the
physical constants of oil hydrocarbons,
when nuly very smegl! sa—nlag of the ma-
terials are availabie. To meet this re-
quirement, the development of a series of
applicable methods has been undertaken,
For viseosity determination, the design of
a new type of equipment was necgsIary.,
The resuiting instrument, althouzh in-
tended primarily {or sampies less than
Q.1 gram in amount, s quite 2 ctory
for general viscometry. The priaciple
invalved is the determination of tie rate of
fall of & short segment of liquid entirely
contained in 4 longer capiltary tube. The
apparatus is a smatl, seif-contained, porz-
adble unit havinz an absolute accuracy of
the order of 3 per cent, which compares
favorably with that of the Letter instru-
ments now current.  The precision, how-
ever, is within 0.1 per ¢ent, and a compiete
determunation Ly an unskilled operater
takes only 10 minutes. J. R. Bowman, of
the fellowship stafT, plans to deseribe the
instrumens in A paper in the near {utere,

The determinstion of the apparent
molecular weight of petroleum oils has
always given much trouble, the available
raethods being either {airly slow and jn-
accurate or moderately precise while very
slose and clumsy. The devicing of an
improved proccdure was taken up by W,
E. Hanson and J. R. Bowman, and the
result of their study is based in principle
on the Cottrell type boiler, employing a
Menzies-Wright diferential thermomater,
No adj.-imeats are necessary and the
apparatus iz rugged and ximple. It is
satisfactory for many types of cliemieal
compounds as well as oils, is quite rapid,
docs not require a purified solvent, and
operates with an error of loss than 1 per
eent.  As it is believed the apphance will
be quite uscful in laboratories oi organic
chemistry, a dvscription of it will be pub-
tished.

D. K. Steveus and assistands have com-
pleted & basie study of thwe ehieamistry of the
gasvling  swertening  process, Ly which
offensive and harmiut sullue conpouls
are removed or vonverted mid des< oljres
tinably substavees, and they expect to
report the resulls alortly,

1uPROVEMENTS IN I'BESsING Masanis-
Euv.  Among e xeveral  followslups
warkitg on prohlems in testile technedosy
is that of the Vo S, Hofhaan Maclinery
Corp. with ¥ K. Clark as tetlow, M-
tined cunfsnouss sasce E928, e work
commenced with i study of Y et of
hint, i, il ressuee on wond mnd
ik Ebres CFhie pessateh wis neat ene
tendnd to and in Qe deagn of improvaed
presang msehmery Tor ose by Galors, dry
clennees,  and \-fuliuug wuantelactirers,

EBRING CUEMISTRY

VOL. 17, NO. 7

Retter averass quality of wotkmanslup
and preates !'rouin-'u-m er e £ owith
less inhisue bave bheen attned in seyerad
firlds, watably in the refancuny of =ix
dieses after cleamng operations, T
extensing of the donor’s activities intn the
fields of dryscleantz and Mund sz ane
chrery canstruction brondened the seape
of the Tellawsinp, and contiibutisn. o toe
arts invelved have been inade as to niters
and stilis for pupiyinz tie b sine 2 a
as$ to camplete compact H
permit even the smndler oan
gwve hnghegrade seevies, A
purer type of petroleusn
widely ntroduced to replize i
solvent”—a  developmeny for w
former institoie fellowship vas i
sponsible—where fire insuranse i
volved in the yer of the Intter were pro-
hibstive. This naphtha, kooewn as <30T
solvent,” is a thoroushly refined, sharply
{ractionatad prodtict with 3 “Taz” clozeid
eup flash above 140° F. aad an A 3. T. M.
end point betow 410° F. Despite 1te migh
boiluig pont, it is efectively remcved at
safe temperatures iu epecizl drving devices.

Prorrerive Coarives, The muitiple
{ellowship of Stoner-Mudge, Ine. (G. i1

dze.
enior felloo) nas p,u2reEsdd an
A

bli!

ture 2nd propertics of o 16 renn fums
on_metals and other suriaces. Coraders
able atteation haz been fotused on the
nmechanisin of swirce-catalyoed chermal
decomposition of halocen-containing ther-
moplssiies, ond Xinenie sty
breskdown have lod to the deve
suitzble thermal stabilzers for
tion in Gima expocted to wit!
vated temperatures, Ine first of 2 se
of patents covenng such siah Al
compositions has been tasved (UL S, Patent
2,130,924). Researches :n the field of

23

thermoseiting  poiyvmers were pnmarily
dirceted at evolving suitable base-cunt

primers for use under the familiar winyi
and acrylic copolymers. In counection
with these studics, 3 detai!
of the mechamsm and reaction X
the phenol-aldchyde condensation  has
been undertaken.  Studi
of mietal surfuces, with pa rempinsis
on the modification of such surfaces by
chemical pretreatment prior to coating,
have been continued.  An investigation of
the effect on organic coaungs of residual
oil and metal soap contamimation resulting
{rom improper cleaming of tinplaze was
suceessfully concluded, and the neccssity
for careful controt of eleaning operations
was elearly demonstrated.  Forward steps
were made in studies of Tesin emulsiun
application to wood, testife, and paper
sutiaces, :
ESEARCH ON REerFRacToRizs. In its
twenty-second vear the muitiple icdlow-
ship of the American Reiractenies Jnatitute
{8. M. Phelps, genior fellow) provided
technical service to the relractorics indus-
tey by conducting studies for indivadual
coticerns and by currying ot rezearches of
braad nature for the Lenelit of the whole
industry.  Some of this work has had to
do with the developineat of new test
methods [or use in controlling the qualuey
of Er-ulucn and for the stwdy o their
probable bebiavioe wa actal worvee.
wperation has boen oxtendad to nian
of refzactories in L problems a
writing of sgwcilications,
Anoanveatization of peneral interest las
lu‘ur\mc.l ta sfren ok, partnociaedy G
prick known in the trade as Uthottled
Ju the toutine manufariore of sithes bro'k,
i sjonally happens thet sole of the
ax they come [rone the are dis-
colop b g varving degrecs, Tins (i
eoluintion otenrs as sall spoly, of nay
erease it siee tu g batches wilack
may cover uver hall the sarlace of the
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briek: it mav vary from a Jiddit brown te
dark paldish Brown,  Muanufacturers
staelinsl this behavior from tise to tes,
but na reliabbe niocdy e been bronzhy
forth.  Althoust there are o fevonds that
surh brick are infenor ta the mare apjxeals
ing ereatn-colnrmd product, pevertheless
sume consumer~ have tahen the attiturde
that they weuld not give comparable
sorvice. Boesuse of this fact it was dre-
cided that the fellowslup shouil compare
the two types of brick an all thair yroper.
tivs. The information abtuned (rom this
sesearch shows there is na significant difTer-
enz* between the colored and narmal
brick. 1t bas lons been koown that
ing s diseslored brick in a ncutral or
ing atmosphere tu a moderately high
ature wit cnte the discoloratio
ish or to dirappear, whicl i
t is caused by some materal which is
oxi.izcd by the aid af the heut trentiment.
Petropraphic ¢xamination has  demon-
strute] that the darkened arcas are caused
by iton oxide in solid solution in the eal
civm silicate glass vhich forms the bond
of the brick, Thus iron is preseat in both
the normal and mottled brick, and the
state of oxidation is respons:hle for the
color. In view of this findinz, dificrences
in physical propartics af L. 12" types are
not to be expected, especialiy hecause the
total amount of iron sn any silica brick is
very small.

Novee Sitter Pronpers. A study of
the properties of "Garspar” in ceramic
bodics, enarmels, and glasses has consti-
tuted one of the main projects of the rein-
eral products multiple tellowship sustained
by Norbert 5. Garbisch and licaded by G.
J. Bair. Gurspar, the new ceramic raw
material developad by the fellowship, con-
sists of an excecdinzly fine-grained, homo-
geneous mixture of quartz and processed
glass, produced by micans of mechanieal
and chemical treatment which controls
botb its chemical composition and physical

roperties. Garzpar is being aupg]ied
rom a large plant designed and built
under fellowship duection.

In whitewnre badies, Garspar is used in
iace of flint, {eldspar, tale, and auxiliary
uxes. It inereases the workability of the

plastic body, adds whiteness and strength
to the fired ware, bas a jong vitrification
range, shows no overfiing at cone 13,
improves glaze fit, and decreases moisture
expansion of the body.

A new dustiess batch-preparing process
has been developed by the jellowship for
mmeoundin" Garspatin glass and enamel
bat The out ding characteristics

. of the new bateh are complete homoge-

neity, good heat conduetivity, quick meite
ing and firing, absence of dust, and no
danper of segregation during handling.
An cxperimental unit has been erected
and is being operated by the fellowship,
“Garbonsl™ and “Gartex,” in various
grades, are some of the new products de-
velof:d by the fellowship dunng 193S.
Garbond is being successfully used in
foundrics as an adinix to moiding sands
sl as a mald wash.  Gartex is a special
fiffer matenind, sutfaco-processed to obtain
proper wetting by organie solvents.,
Procress iy StExt Wine axp Tonixe
Trenxoracy. The fellowship of the
Pittsburgh Steel Co. has been inferested
priraarily in problems in the manufacture
of steel wire, and since 1927 many e
velopments in proressang snitable for high-
speeifiention  mmteniads have  been ae-
comphiabiesd by 8. A Biraleys  In 1937, D,
Fe Baleoek was adidwt (o the persenncl of
the fellowxhip for the express purpose of
study ing stevl wire fur the manufactuie of
conted eleetrdes, This work lias pwo-
pressed maphlle and m influrmation an
the equilibrin existing between Uw steel
Base auid Che flux coating phieed thereas
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hax heen oltained,  In the last twa years
stainfess ware ks been addest to the bne of
prrenlsiets of the donar aml the peneiples of
earbon swire teehnology have been applied
to the misnufaeture uf stamless steel wire
with  benefigial  resubts. Recently  con-
stderable time has beon spent an problems
of manufaeturing scandess tubiing with the
aim of inereusing qualty and derecasing
production costs. Npecifieations, finishes,
corrosion, and coatitie problems, as well
asdevelopment work on paperbacked build-
ing fabngs, are the subject of continuing
sturlics.

New Usts ron Strror. The investi-
gation of plasticized suliur has been con-
ducted for the Texas Gulf Sulphur Co.
with ecmphasis on the evaluation of both
plasticized and ordinary types of sulfur
cements. PV, MeKinney and associates
on this fellowship hzve cooperated with
the A. 8. T. M. in outlining & progrsm for
the standardization of sush tests.

Traflic reflectors 2nd other markers are
readity set in highway surfaces by the use
of sulfur-jomtinz compounds. The sulfur
composition whith was used as a fiffer in
the construction of brick roads is in its
fourth year of service; it ¢an now be pre-
pared st less expense. This type of ma-
terial i alco ynder trial far tha"iginting of
glass blocks for skyhahts. Washing ma-
chines in which the tub and rim section are
joined with a suliur ¢ement 2re now in the
tenth month of consumer test.  The prop-
ertics of many porous materials are
greatly changed by impregnation with
suliur. Sandstonc imbued sith suliner has
proved to have ruperior qualities as an
abrasive in a special application. For a
similsr use abracive aggregates have been
bonded with swiur ¢ement. TWater ab-
sorption of both sandstone and stonewsre
has been elinrinated and the swelling of
wood greatly reduced by impreguation
with suliur, Tough, pliable packaging
materials have been produced by lamina-
tion of paper products with plasticized
sulfur,

Uneax Am Porrrriox—i NeF Ixn-
YESTIGATION IN  Pyrrsacred.  During
1938 the feltonzhip en air pollution control
coaperated with the Department of Publie
Health of the City of Pittsburgh in 8 study
of municipal air contamination. The
program was carried on under a federal
government grant and it is expected this
project will be continued through 1939,

A sootfall survey is being made on a
more cluborate scale than the studies of
1912-13, 1$23-24, and 1929-30. Instend
of 12 to 20 stationi, there are 100 stations
for the colieetion of precipitated solids and
50 field men who make direct observations
of smoking chimneys. Data are tabulated
according to the type of plant—heavy
industrial, lizht industrial, commerciul,
and domestic, There are approximately
5000 stacks in the cla:tes repuinted by the
city's antismoke ordinanre, There are
134,000 dweliniz units, 118000 of whick
buen coai for fucl, and none of them is sub-
ject to sinoke reyulation.  Inchieations are
that the dwelling umts are the greatest
souree of air pativition in Potsburgh during
the winter months. At several points the
air is being sampled for the purpose of
measuring suspended sulids,  Fstabliched
mothads are weed fur comparsson with ro-
sultx from matements developesd by the
gronp of specindists ascociated with the
projeet. The new instraments are de-
sigrd ta give cantinaans eecareds of sus-
pended soiubs. ‘Fhe reilts may be re-
cardedd in terns of dlepaty as with the
Chwens antomatse filter, by ohtruction of
light as iodicited b pladockctae eolls, ar
it paticles eaunted wnder o micrseope,
A spevtrasgope was banlt for the sttkly of
sunstune. Visible hight, neae ultiavielet,
aud L ulteovolel ate Treeorded apa-
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rately,  Metroraligieal  data obtained
from the U, 8. Weather Burenn are enta-
pared with the rocords of sootfall, sui-
pended contanunants, and sunshine,

‘The stuchy of autopsy maternad 15 bemg
enntinucd at Snger Memornal Taboratary
in the cffort to deternune pas<ibie effects of
nir pollution as noted i Putshurgh an
eausng Or aggravaling FeIpiratory g
fases. ln cutinection with lf:;s wark and
with the coaperation of the Didevimen's
Couperative Sales Accocation, MK & len
Crein Sulesimen, Dovess and b
Employees Locat No. 203, 100,000 ¢
tionnaires on the cffccts of smog we
distributed to homes in the ety The
Pittshurgh nowspapers and radio stutians
aided actively in brinming this que
naire to the attention of tic public—a
ance that was of great value w stimuls
returns.  The answess dave been taba-
lated and will be appraised by medical
specialists,

Investigational Advances of Air
Uygicne Foundation of Americh

Historian J. T. Adams hss observed
that “Today peopls ure thinking to a very
great extent-—some of them entuely——of
what & co?omuon 15 doing for the g
social good.” The 270 eorporations
ated with Air Hi’gf‘.:la raunzauon have
contributed to the weliare of their ap-
proximately 1,000,000 workmen, and
therefore to “the gemeral somal geod,”
through the work ana accomplishments of
this organizatien during 1938-39. Air
Hygiene Foundation is 2 nenprofit, science
organization with headquarters and a
multiple fellowship ot Mellon Institute.
It represents a coilestive cfiort by em-
Ploycrs in behalf of employee health. The
oundation, in addition to its pure, fuads-
mental rescarch in industrial heaith, pro-
vides mcmber companies with practical,
plant applieations to prevent indistrial
iliness and to foster industnal hygiene,

During the ycar tue foundation’s pre-
ventive chgisearing commitiee, headead by
Philip Drinker, of the IJarvard School of
Public Health, prepared aad issued c:ghit
halietios detailing chemical and engmeer-
ing racasures for sajecuarding occupat:onat
heulth. These pubiications, covennz a
wide range of current, evervday
problems, are as {ollows: “Determirs
of Denzo! Vapor in the Atmosphere,”
“Use and Care of Hespirators,” ‘‘Deter-
mination of Chloricated Hvdrgcarbor
Vapors,” “Design of Exhaust Hoods,”
“Detizn of Duet Work for Fixhaust Svs-
tems,” “‘Determination of Lead in the
Air,” "Identification of Industrial Dosts,”
and “Routine Sampling for Control of
Atmospherie Impuritics.”

Each month the foundation issues a
digest of latest pertinent literature on in-
dustrial  hygiene, thercly keeping it
member companses constantly posted on
progress, Approximately 1000 separate
articles were abstracted during the vear.
An exhaustive legal stedy covering “Cotns
pensation  Legislation-=A  Cntical Re-
view” was completed amt relensed early
in the yoar, a8 were the foll procredings of
the 1937 meeting. Two informanien
circulars were produced. A number of
speeial artieles, describing activities of the
§ lation, wers publi-hod in
enginecrin

Aeanwhile, under research gr
the foundation, scientitic investi
wrogressed at Mellon Institate, 1.
l_‘ni\‘crsil_\', the University of Peuosyl-
vanin, atud The Ka Tabaratary.

Various welblsinndwextedd, shart-tme stwts
e are conthuctes st e inatitute under the
supervizion af 14 15 Meller, semior fellow,
Plant surveys and spevinl investix
are bemg made alinost contisudly
member comypunies theough the fonnda.
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tion’s Iabmrntary in the institute, Abo
throush sty headquarters here the foutda.
tion surves s nocentral ament for the col.
Jection, ¢oreciation, and dn»un-n;‘lu{n“(-l
duta on idustrml health subjects. This
useful function helps eurtail costly iluphe
eation ntil s an orderly nelvaneing our
frontices of hnowludze,

Two gradute fellowships were estab.
lisheid by the fonndutivn at Harvieed Unis
veraity 1o 1aveshgate enmseenng prob.
leons.” Theee feiiowships will teawn men in
industrial hygiene and help buikl wp 2
sklic]l persouncl to meet the incressing
detnand far specinhisls from iwtustry wnd
governinent,  Uncicilow villsiudy funda-
mentals of howd desizn for centrol of Kuss
and vapors where jow velocities ute pers
missible.  ‘Fhe other fellowship will relate
to the ientification and distribution of
dusts in tizaic, K .

‘Tho preventive engincering committee
advises that

The queslion of "“what is the best appara-
tus and method for dust deterwminatiun? 15
atill alout nhere it was a veat ago. The
Burcau of Mines has shown that the im-
pinger 35 ineliciont for collecting lead.fumes
.in air and supcests the use of an clectrical
precipitutor.  The Bureaw of Mines has
deeztibed a midged imuiceee whick is run
at o fow titers of 12 per runute, nstead of
1 cu. ft. {28.3 liters).  This eguipment, very
light and eatirely kand eperable, may gradu-
ally replace the Iarge impinger, eypecially for
work in mines. The vatious zrad samplers
sre helpiul, particularly for routine conteol.

8. R. Warren, Jr., of the University of
Peonsylvania, has reported on research in
roenigenography being supported by the
foundation ~hiich seeks to ymprove X-ray
techniques for industrin]l purposss, as in
large-scale nredical examinations of groups
of workinen, He and his nisociates ex-
perimented in taking paraliel x-ray pice
tuzes on paper eud film, 8l showed their
results to 35 of the country's leading
roentgenologista, These pictures re-
vealed all ssages of chests from normal to
advanced forms o lung lesions. The ex-
perts were soked if the paper pictures were
adeguate for diagrosis and their answers
were analyvzed in order to prepare the
groundwork lor standardization of roent-
genographic procedure in fndustry. Aec-
cording to Warren,

It is apparent from the data so obtained
that paj<r roentgenorramms may Le used for
survey vork if the techniqua is at least equal
to that used in the tests and if means are

INDUSTIAL AND ENGINEERING CUREMISTRY

The data sugenst that anatysis of the rack
being worked dors not nceessanly constitnte
a ez of the giliea hazaed in o particnlar
nndustry. When aore evidenee hag been
apalyecd 1t mav be found peactical to use
the prupurtion of silica in the atmosplase
13 the basis eof state codes. £ s haped that
the modifying inlluences of ather dusts may
aleo Lo cstubilished upon a peavtieal basy,

The pruceisdes mvolved an these studies
probahly explun the variations in the rate of
development of silicesis 1a ditferent induas.
teies. Uluniately they may make it possible
to ucutrulize the effects of #ilica upon the
body. At present their influence is not
sufficient!y understood to be used in this
manner.  In the writer's npinion the major
ubjective in the eampaicn againat silicosis
is still the chimination of silica dust from the
working atmosphere.

T. C. Waters, of Baltimore, chairman,
Maryland O:cupstional Diseases Com-

ission and ber of the foundation's
lezal cornrnittee, has commented on pres-
ent legal trends as jollons:

Trwenty-one states have laws compensating
dizabilitics arising fromy occupations! dise
eases. The laws already enacted have piven
rise to various controversial questiony affeet-
ing the relationship of croployers and em-
ployese. Their presonn auu sutcre adminis-
tration will ereate further problems.

The subject of tiipe lost by industrial
workers because of disabling illness, and the
cconomic need for the prevenrion of such
illness, with its atteadan: Goanaial loss to
employecs, aro of +ital importancs. As
disabilitics caused by thoss discases which
we call “oceupational” are far fezs numcrous
than thoso caused by the other common iils
of life, it is » matter of concern to indus-
trialisis today that occupational disease laws
should not be administered as generat health
inguzance iawws, to provids compensation for
time jost Ly croployees owing to 1ils.

The 1939 scesions of the lesisiazuges wall en-
fct new laws relating to this subject or amend
laws now cfective. Careful consideration
thould be given to this legislative prozeam.
These laws are the result of definite ceonomic
need to afiord to employees adequate com-
pensation for injuties they have sustained
during the course of their employment. At
the time of enzctment employers were con.
cerned about the additional cost to which
they would b: 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 whether or
not the administration of the iaws presently
enacted will be successful; but if they fail

available for following up casces  to lish the purpoess for which they
by the use of i¢ FOCRT ¢n ared d, they should iail beczuso of their
x-ray fum. ‘this 4 is qualified by inh defects and inequatitics, and not

the fact, noted by most of the men who
examinsd the fiims, that x-ray film has 5
wider range of donsity than x-ray poper.
In conciuyinn, the resulty of this survey are
interproted in terms of the practical pro-
ecdure nectrsary in industrial survey work.

-L. U. Gardner, direetor, The Saranac
(N, Y) Labosatory, has diselosed his find-
ings in a study of “mixed” dusts and “'pro-
teetor” dusts which he is condarting under
e ‘daundation geant.  His experiimental
data support the thesis that varous
minerals weweinted with siliea temd to in.
hibat itx nc upon the buody. While
many rubstances anay act o3 inhibitos,
nob all nre equsahiy effective. When the
prapartiog of sthea reaches i) per cent or
Juare of the nuxture, prodanged contact
with the tises may ultioatudy can-e
fibrasis.  Latly obscrvations of metalhe
aluminuin sed the hydraxeles of slumi-
sum and iron indieate {hnt cach of these
fulntrunees niay be moee jotent in prolees
tive effects than numerons sthee mimerals
exannred i the tests, e added:

hecauso of the attempt by employers to
avoid the imposition upon them of costs for

D ing injurics resulting from opera-
tions to which their cmployees have heen
aubjected.

Further employee heaith improvement
was the theme of the third annual fall
meeting of the foundation held as Mellon
Institute November 17, 1938, which
was attendedd by moare than 200 indus-
trial execulives representing companics
througzhout the country. liesides prog-
ress reports on re<earch projects, authori-
ties discus~ed the social and cconomie in-
plications of the foundatinn's activities.

W, E. Hotchkisx, of Caracgic Institute
fornter president of Armoue
Institute, poiuted vut that, ncenrding to
competent ¢stitnates, 200,000,000 \\'prkulx
duya are lost sunusliy hecause of ilhuess,
aning Josses of hundred ¢« of miliions of
clablars to enpdovers und their employees.
“I'he only question ahout the future of a
prablem hhe this,”  he contitnetl, i
whether it i3 gning to be handbed sanedy
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and constructively, and ia n consecutive
way bared on scicnee, of whetlor it e griny
to be hundled emnstionally aad restricted!y
and unintellicently.”

V. P, Ahcurn, exeeutive sceretary, Na-
tional Industrinl Sund Assomation, ex-
plained explwitly the interest of industry:

A steudy job, decent hours with zocd pav,
is no longer the sole criterion, To that must
b added industrial health. It s often
charactenatic uf goverament that, wheon at
swings with the peadnlum, it swings ton
far and thus ageravates rather than cures.
Luwsvige occupational disease laws have bheen
written, but who can deny thut there :s on
irreyistible trend toward the enzctment of
suel {aws in every Htate? Those ians are
responsive to the apprehension of emjployees
about hualth hazards in indus'ry.  Judus.
try will do well il it recognizes that faet and
meets it intelligently. .

‘This question of industrial health is not
the single problem of a sinzie indusiry.
Neither is it an emotiona! nor szar
problem. It is a practieal probi-
industry as & whole to solve. Statutes of
themselves  will not  provide in. inl
health. Asin the case of industrial acidents,
indusiry has always showa a capacity, once
it recognizes and confronts & probiem feciis-
tically, to make steady r=-: ‘e toward ns
sotution.  Air Hygiene Fouadation pressnts
a useiul vehicle through nhich indusiry can
pool its {orces in eliminating or edntroliag
liazards to health in industry.

Other addresses were made at the meet-
inz by E. P. Pendergrass, of the Univensity
of Peansylvania, member of the founda.
tion’s medical committee, by R R. Sz
U.S. Tublic Health Service, also a member
of the medical committee, snd by T. F.
Hatceh, New York S:ate Division of Indus.
trial Hygicne, a mgrnbcr of the preveztive
Ercineering committee,

With the growth of indwstrial hyciene
units in the various states {29 bave bsen
established to date) and the work of
federal agencies in this ficld, the founda-
tion has been able to ccoperate to 2 con-
siderable extent in these governmicntal
activities. Publications and <ata are ex-
changed and o tnutually helpful spint of
collaboration has developed to 2n en-
couraging degree. The year has also been
marked by heavy requests from the public
for information relating to industrial
health subjects. The foundation makes
every rcasonabie effort to fulfill such noeds
jor facts. There is au increasing public
insistence that the talents of industrial
management be dirceted to a greater de-
gree toward public weliare, as well as
toward private enterprise.  And there sre
more and more indications that manage-
ment1s heeding the demand for broadened
sociv-economic lcadership. A concrete
illusteation is the existence of Air lygicne
Foundation which, beyond its contribu-
tions to work-a-day health, reflects favor-
ably upon the progressive policies of those
230 cotnpanies and 3+50¢IALIONS SUPPUILIAS
this work, which benefits not only the
employer, but also the employee and the
community.

Reeults in the Department of
Rescarch in Pure Chernistey

Curxoritruary oF Pxeomosia.  In-
vestigations of chemothcrapy in pneu-
moma, under way in this department {L.
H. Crutcher, head) for mare than 10 years,
have been acuvely pursued durisg the
weriod coversd by this report. C. L
tutler, Alice KHonfrew, Mury Uostler, and
Mary Clapp have participated in the
publieation of papers on the ehemival ree
searches involved, and B, R Muase hay
bern an chinege of pilotsseate prinduction
and  engmevting  develapinents. The
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study of detivatives of apocupeeine hus
been cotmiderably extended by the peeju-
mtinn of a numbee of new alky! and
hydroxyulhel  ethers. Certan moddicd
sulfnlatade derivatives wlach contam
quincline or achona substitunis have
boen propared and studies of other modi-
fications of the anclang malecule are w
pragress.  1'atents have breo applid for
and some granted, both in tlis country
and ahroad, covering the more. valmble
suby-tancos developed and the methods for
their prejaration.  The puients are being
acquired 10 order that proper control inay
be ‘md over specifications and diztbution
to the bt iaterests of the gereral publc
and nnat for profit.  The department has
suffered the lo-s dumne the pust yeur of
C. L. Butler and Marx Hostler, who ac-
cepied pasitions clsewhere,  New mem-
bers of the chemical staff will be an-
nounced later. »

To date the biological and clinical stud-
iae of the cinchonas usder the institute’s
auspices have been nceessandy linuted to
the pneumonia proklem. It is planned to
extond their application to other infoetious
discasss as oppartunity ofiers. Though
several interesting and active compounds
have been discovered none has eppeared to
Le 5 generally switzble 23 hydroxyethyl-
ap, wreing (No. 71), 2 compound which
has  ~n mentionsd in previons reports
and . .cientiSe pubhcations, both chemi-
eal i . medien)l. A L covenng
three years of clinical experience hss just
been published by the medieal coilabo-
rators, W. W, G. Maclachlan, J. M. John-
ston, M. M. Brocken, and G. E. Crum.
The canclusions reached in this paper are
as foliaws:

(1) The mortality fizure in pneumo-
coccic preumonia in adults during the past
year has been greatly reduced in those
cases which recuived liydroxyethylapo-
eupreine.

{2) In comparing the stortality figures
of the ehemically treated cazes, which were
of course smaller in numnber, with the
scrum-treated cases in Pittgburgh, for the
same types of pneuraonia during the same
period of time, ahnost identical results
were observed.  {The drug, howeves, con
be used effectively in ol types of pneu-
monia.)

(3) Hydroxyethylapocupreine has shown
no evidence of disturbing vision.

Arrangements  have Lua made for
elinical investigation of the material in
cities other than Pittsburgh,

Espetimental work thus {ar completed,
here oad cl:ewhere, has shown that, in
identical doses withia the effective ranges,
bydrosyethrlapocupreine  will  protect
against preunivcoccal septicesaia in mice
better than sulfanlamide and fuliy as
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well as sulfupvridine,  These comparative
tudies are bemg-enntinued.

Noerrrios asn Dy xrat Cars, The

nere researel fellowship sestaned by The

bl Foundatian, on thic retation of nutri-
tion to varions phaxes of deutal caries (G,
3. Cox, nensted by W, I Walker, Sara
Dixvn, and Marzarct Matoschak), has
made ¢ertain advances in technnues and
‘has discluzed some new trelationships of
fnod to tooth decay it 1t work of 1035-3Y.

As tooth deeay is hizhly vanable muits
frequency, none but a statistical approach
to the soiution of the problem of prevens
tion of dental caties can be satislactory.
Obiaining the data necessary for conelu-
sions from any ecxperiment in this held
demands the use of a large numbear of 2uie
malo—io this cate albing rats—and the
toil of examinirg the tecth becomes very
tune-conzuming. During the past yvear a
methed of preparing serial ground sections
of all tke mol.ars of 50 or more rats simule
taneously has been developed. This
method not ouly permits rapid grinding
but also ensbles the casy accomplishment
of the exanunation of the teeth and the re-
cording of the findings~tasks that are
much more difficult with the usual serial
sections, Previous findings of the fellow~
thip huve been based solely on cavities
vbzerved in teeth without sactioniog; now
it i3 practicsi to make a complete study of
the teeth of both past and juture experi-
ments,

Research on the beneficent effects of
fluorides in the formation of teeth resistant
to caries has not bees entircly cooclusive.
Meanwhile there is evidence being aesumu-
lated elsewhe:e to show that chaldren with
mottled enamel, as caused by Huoride i
drinking water, have inctesscd resisiance
to dental caries.  Analyscs by others have
demonstrated more fluorine in eaamel of
eound teeth than in that from csrious
tecth io the sarae mouths, Two of three
serivs of experiments by the feltowship
have divulged that a minimum cor:tent of
fiuoring in the diet of rats during the for-
mat:on of the melars leads to diminished
resistunce to dentul caries. A third ex-
perimest  was  ioconclusive. But the
agreement of the two successiul tests with
the two lines of evidence cited above, 2s
developed by others, indicates that ex-

rimental proof of this function of

uotine can be supplied by the rat tech-
nique of the feilowship.

0 an attempt to determine what factors
in meat confer caries resistance to rat
teeth, o series of diets varying in protein
content has been fed to rats. No differ-
ence in caries susceptibility was noted
from diets runging by & per ccnt steps
from 10 to 33 per cent protein. A similar
study of varied calei to phosphorus
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ratin showed that in the rat the mother
during pregnaney wnel lagtation cun pro-
vide ¢sleimin and phosphorns far ot
teetls over a wide rangze of ratio of ¢ leium
to phosphorua,  Un the low ratios

ever, tuothers  aad  voung  displaye
detrim eficcts of the dicts 50 fur o3
body wight was concerited.,

Nome  preliminary  oxperimaents  have

inchested that suppression of saliva b
1o protaction of deeay.  These resalt
in azeeement with obseivations of othery
on the reintion of supply of saliva enu
human dental canes.

Ttescarches at the Western Pennsyle
viunia Huspital

Under support of the institute, s rec-
ammended by C. B. Schildecker, chomoe
therapeutic studies with sromstic s
compounds have iven conducted by 22,
Mellon and his stalf of L usIng prn
pally pneurnococei and streptococe: £s in-
fecting mgents and rnts and nuce as Lasts,
Extended comparisons of efective dosaze
and protective values have beea :
with targe numbers of crirzais and
ous compounds., In i
mode of action of s
that the compound Lixely perm
over-production of meizdolic produeta oy
the infecting pneuniococeus 0 strenio-
caccus, which fesults it 5a siterai:
the growth rate or gro !

latter. These resuits ™1l be the pasis for
further study. Over szd above journal
publications, 1338 so the issue of
“Sulfsniamide Trerzpy in Bastes
fections,” a beok tha vs the
{ure reporting the ex: 12! an

eal studies condueted ia this coultry eod
abrozd.

Fundamental research in bacterial varie-
tion, using steeptocecei aad  tub
bacilli, Las provided séd:nionsl oy,
mental ¢vidence that transiormari
oceur within the pres

do
ent aceepied classi-

fieations, These findings X

plied both dirgnost

cally as oppostupity cifers fu

such os fatigue and shock, bave beeza

studied i correlation with suscept
to infections, as weil a5 various fo
therapy which influcnce g subject’s abii
to resist iniection.

Always supplementiag  wsefully any
investigstive activity 13 the contrivance of
apporatus which will coatribute to the
clucidation of the problem. The chicf
product in 1935 wis 3 microsinematos
graphic apparatus wiich provides suT.
ciently high magnifications to record s
bacterial cells.  This device was put
use iate in the year and early test &lmy
denote that it will facilizate the study of
bacterial growth and variation.

Industrial Fellowships in Operation at Mellon Institute during the Fiscal Year, March 1, 1938, to

March 1, 19394

Fritowsntp Naxt
(rar8 Facsvatiox
tAR;

FPriiows anp
AaMITAN TR

FELLOWAULP NAME
(w13 FOCNDATION
Year}

FILiows axo
AssibTANTS

Friiowsutr Naxs
(wirza FocNoation

3 FrLiows «xo
Yram)

ASsisTANTS

Abratives (1830)
Aeid Recovery (1935)

A. P. Thempeon

W, \T. Hodew

A. E. Cesic, assistsat,
from Jan. 27

H. B. Meller, senior fof.

ow
3. F. MeSahon

W. It Hyek, irom Juna |
F. F. Rupert, 10 Oct.
11 B. Meller

R. V. Rice

Air Mygicne (1935)

Alr Pullution Coentrol
(2

Awine (1937)
Anthracite fndustrics
(ein

£
L. Fraenal, Jr1., muaists
ant, froa July 13
J.'l!. Sh‘uldnioumuot.

tom Bept-

Bone Products (3933)

Dread {1930)
Calgoaising (1933}

E. P ltacraty
3. R. West, sasistent

1L A, Kohmaen

B. M. Gilmore, senior fel-
W

G. 0. 1

Caa (1938} C. 1. Jones. senior fellow
enry

Carlun Nlaek (1927)

W. J. lte:ingtun )
. W. Sweitter, senior
feltow, to Apnik &
Crag, aysiant, to
(N

Ceramic Chemicals W, J, Beldwin
(133

I‘Cl\un ({70 D elm, senior fellow’

J. 1013
W. A, Seibert, Jr, sae
slatan, (rvm Sept. 3

Chrmical Hygiene
(t932)

R. T, Seheret, masatnar,
from Sept. 19

Mare Darnn

D. Altunice, assi:

torn June |

Dauisl Snydes, exss 3
!tgm Mar. 2t o Msy

Chtomiuin (1936)

J. E. Troutman, esyate
snt, (0 Mar. 21

C. F. hasley. renior fellow

AL W, Petra

Jules Taberthe, Je.. oen.
s {#how

A F, Tra

M, 5. Motgan

Cirntet Feehnolozy
[{PER}

Ceomumlity Standards
[¢L A2V

0:d8

[ B
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Frirona avp
Anaratasts

Fritoumtitr Nave
(wreie Yo X
Vaaw

Frriawe axs
Asatatanis

Frieawanty Naurn
(weene Feonosniow
Yraw

Frrtew s axo
Nastarant,

Carl (19377

Cottnn Foundasion
{1937)

Cetton Yarns (1925)

Cottonsced Producls
(1930)

Ky
bribautl, assis.

F. ( \\-u-pn nauatang,
from Feb.

D. M. .\!unrr

t. F. Nickecson

11, & Ulroty

C. B, Groea,
fromn May 1

1ne, atnatant,
v

13
<l

sinstant,

., s33stant,

22
btr. assistant,

I.nrve asaatant,
‘from sepr. 13

C. D. Thorrton, ssmat.
ant, from Jan. 3

A. Ciosy, arustant, to
May 16

C. F. Golditwait

H. k. Redisr, ssnigtant

R. G. Goldth»ut, as-
sistant, from June
Sept. 4

A. W, Harvey

H. K. Salzk

Dairy Techaulod
{1931

Dielectrics (1030)
Drafy (193%)
Diying (0929

Electrodeposition
1939
Enamely (1925

Ythaoe! (1935)

Felt (1932

Filzer (193%)
Flavoriug (1938)
Food Container{1030}

Food Varieties (1923)

Garment (1929}

Glasing (1935}
Gypsum (1938)
Hesting (1929)

Insecticides (1917)
Insulation sndRooSog
19082

Todioe {1939)

Laboratary Construes
tional Materials
1935)

Lead (1036)

Meat Metchandising
{193%)

Meter (1023)
Alaneral Proluets
(2v3gy

Natutal Gua (120
New Dnsties (3933)

Niteores (ainponads
(Luisd)

Cptacal Glase LENIT)

Syuthesiy

Qi
i

R. N. Wenzel
K. J. Miller

1. . Frlton
Betty Bowser, asyistant.
from July 3 1o Nov. o

R. H. Leater

D. G, Benneit

H. W, Coles
W, E. Tournsy.
ans, from Oct, 3

P. R. Fulton -
F. F. Rupert
F. F. Jobnson

Q. Q. Mulier. seaiur fellow
J. 31, Boyd. to Jan. 1
E. R. Hardiar. semor fei-

sa3ist-

Helen Wigeuzn
Lachat, from Feb.

15
. C. Bell. assistant
Fred Peelor, ssdistaot,
{t‘on Juue 20 1o Aus.

T. H. 8wap. penioe fellow
R. C. Donaldson
B L. Wakemaa
K E Simpsco
S. L. Young
\mx. ansistant,
u De
EP Brnkq

©. F. Hedenburg
RA' H. Hﬂlmnn. saior
R. \\‘ Onmmqr

P. F. Jobuson

E. E. Marbaker

F. ). Williaras

M. D. Coulter
G. J. Schoells nmunt

Q. J. e, senior fellow

R. N. Palmer
P J lhf‘ i, amistant,
fram

)

ER <\m|l. sanstant,
trom Frb.

T. 1. Trevorraw, assiste
ant, from Feb. 1

J. it Garner

J. K, 8

P. 3. Wilson, Jr., senior
elluw

3L Welty

F. 1. Junes

1L 12 Klein, asustant.
frow July & tu Aug. il

. {I Roberison, senier

fellow
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* Liviml alpbabetieally actoabinz to naag.

o bimm s wa e

v

Bto -

Paper (1928}

Pasteyrization {1938)

Pesrl (1938)
Petroleum Refining
(i

Pharmaceuticals
{1922)

' Plate Giass (1936)

Machinery

(1923
Peinting (1438)
Peatecicd Metals

(198

ive Continzs

AL e, Je.
¢

dan 1
. drom

.
\!. lhm, 4

D. C l.anu, from Jan, |
(7.J \L Fatton,  from

O.

. C. .\hm

Strotber, from

assistant

slant

. Spes
thnd ahz Gler, etanate

R. 1‘, lclull. arsistant

ar
W. B, Btown. v atant
D. M, Clarke, ssastant,
{rom Dee. 2
B. G. Wilkes, to Auz. 1
Walter Kueas, assiacant,
to Dec.
R. C. Boltz, sssistant, to
Nov, 30

P. B. Davidsor
3. D. Aliey, to \la) 6

w.D. Clmn
tF

R A Snnmm
A. E. Alexanger

W. A. Gruse, senior lel-
low

. Stevens
d

. 1, sssstant,

from June 1

R. C. Pauuier, assistant,
from Ecpt. 16

C. W, S:atler, assistant,
1o Aux. 13

H. W, Coles. senior fellow

Mary Dedds

F. ™. Adams, senior fel.
low

i
l.l \\ Gunther. [TUe

P. \L Freach. ausistant
Alezander Legsin, assist~

sot
R. 27 Cowle, sssistant,
Jror Oct, 1
H E. Smmon. to Dec.

K. B. MeAlpiue, to May

P. 1L Dewey, to May 16
C. B, Lecker, to Mav 16
W, I Lyean, to May 16

':H Douglas, to May

Y. M. Adams, to Apnit §

W. R. Mothir, assstant,
to June

3 ke }.\'u, assistant, to
May 16

. Cobb, assistant, to
)llr 16

Turretl Uleaan, awint.
ant, to April J

F. R, Clark

M, W, Weiss
3. I, Youug, senior fel.

ht

Oilom, masistant

s. Mo une, avustant,
feeny Fela, |

Tatuy Vhmngaon, sasiste
»nt, from b ]

G. I Yoan, seuiet (el

Y

Protein (1937)

Raclin (1936)

i Rayon (1930

Refzactories 11917

Rubber (1938}

Satety Fuve (1930)
Staving { 2
Filieate {1317)

Sk (2920)

Steg (J921)

o3 bean (1933)
Special Dyes (1235)

Special Plasties (1935}
Steel (1027)

Stone (1834}
Sutiur {1931)

Surpieal Supplies
{1936}

Tar Acidy (1933)

‘Tar Proparties (1930)

Techniest Glagsware
(43 3V}

Testite Finisbinz
(1u38)
Theend (1933

Tube (1035}
Wateh Technolocy

(19
Yenst (KL}

W, N, sehineuter

C.

Goow,
ant

razien

Gerhuardt, asaiste

W. S, Clane, srninr feliow

W, L. Tuvmpsan

3. W. Itavuolds, senior
fellow

WM Rute

G, A, Webh

F. E. l'lc-d.
from May )

Joow, ,\leCI-me. 2ea3t-
ant, feoin June 1

¥. 1' Fox, as<stanz, from

Apr, 2t 10 Dec

D. M. Clarie. syestant,
from May 25 20 fige.

G. H, E:\Jxe luu:;n&
from June 27 to Dec.

DBrrton flarnes. 33315t A....
20t June 27 to Dec. t

3laztin Cermely, Jro. s
;Duuu):. from J.U 1to

_synstant.

R, T, Sckerer, assutant
to .\hy 13

\\’ B. Buraew, sesior fel-

R. () Denyves

WA Maler
Al

JUP. Maloney, sssisiset
R. C. Br:ant
G. H. {.ad-c‘; Asaistant,

srom Feb.

D. F. Peassali

F. J. Cassslmian

L. C. Hewitt

R. F. Swewer

Tracy Bactuolomew

N.J. Besber

W._F. Malland

F. C. Alexsnder. aszist-
ant, from Sept, 20

W. L. Kas:

S. A, Braiey, senior fellow

R. C. Brsn:

P, V. MeKinney, senior
fellow

M. G. Maybesry

Winton Brows:

. C. Ro\!, nsisiant, to
Junc G

W, L. Nelwon

F. P. Haztest,
from Feb.

B. J. Cib aynstant,

{rsom Sept. 25 10 Feb.

sisiscant,

w. E.o'gauam.\)'. assistant,
E. B. Kes|
R. ll CAN;!\\M wasiste

\\. L. Williams, snsist.
sn¢, from Juoe 14 to
8ept. 10

W. F, Fair, Jr,

1 R. Beek, naaistant

J. L. Keller, asausisnt,
irom Junc 13 1o Sept.

R. R. M:Creror, somor
fellow

E. L. Warrick

J. W, Jordan, wssistant,
from July 18

J. E. Troutman, assiate

. fewn Mar,
Sept b

B Ackley

T. A Wilson, sraiut fel-
fw

E. . Mel.ean

DL Memand

G, To. Barker

J. 3. Enrnaht, aenior ol
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