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Air Hygienmc Foundation of Amsrica, Inn,,

4400 Fifth Avenuc,
Pittsburgh, Pa.
. April 27, 1938.

NOTE _TO MZ4BERE:

Encloscd is a copy of Mellon Institute's annual report
which has jus?v been published and which contains a special scction on the
work of Air Hygieno Foundation {see puge 239). Parts of this scction nmay
intercst various erzccutives in youwr organization. May wo ask, therefore,
that you pleasc dbring the material to the attention of your associates?
Also enclosed is a reprint of an important article on alumirum vs, silica
dust. Extra copies of both reprinis are available if desircd.

H. B. Hdecller
Managing Director

PLAINTIFF'S
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Reprinted from News Edition, INDUSTRIAL AND ENGINEERING CIHIEMISTRY, Vol. 17, Poge 233, April 10, 1939
Research at Mellon Institute during 1938-1939°

SPECIALLY prominent amongz the
E institute's reeent undertakings has
been the inception of rescarches
along s broader front for greater service
to science, industry, and ‘bumanity, In-
vestigntions have been begun in several
hitherto littte studied ficlds of engincering
materials and mechanical equipment for
manufacturing, construction, and trans-
portation. Another feature of the year
1938-30 has Leen the expansion of sork in
public health, industrial hygience and eco-
pomics, pharmaccutical ehemistry, electro-
chemistry, textiles, plastics, and building
technolozy. Special facilitics and ap-
paratus have been furnished for these new
nvestigations.

Tho institute is the hub of the scientific
organizations in the Pittsburgh district,
most of which meet regularly in its audi-
torium. National conventions hetd dur-
ing the yesr in the institutc’s home in-
cluded thoss 5f the Awmenvaa Association

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

Foundation, the Society of Rhcology.

Geaeral Infocmation on the Insti-
tute’s Rescarches

The 86 industial fellowships-~30 mul-
tiple and 56 individeal fellowships—in
ogerstion during the institute’s fiscal year
March 1, 1933, to March 1, 1939, are
listed at the ¢nd of this report. These
programs of research have required the
services of 161 fellows and 96 fellowship
assistants during all or part of the year.
Thirty-nine fellowships have been in
operation 5 ycars or more, and of this
number 20 have been active 10 years, 11
have concluded 15 years or more of re-
search, and § fellowships are 20 years of

e or older. The instigh t $1,104,-
403 in conducting pure : k
research in 1938-39.

New FELLOWSRIPS ©
teen fellowships begam.

ftion _during

the year: Acid Recovery, ft, Electroe

very,

depasition, Ethanot, Felt, Filter, Gypsum,
Yodine, Metcr, Pearl, Printing, Rubber,
Silk, Special Dyes, Special Plastics, ‘Tube,
and Watch Technology. Four other feliow-
ships have been sccepted and will start
wotk soon. Briel accounts will be pre-
sented here of the research progress to
date of those new fellowships whose estab-
lishment has been announced previously.
In addition, information will be included
regarding the electrodeposition, iodine,
and peari fcllowships, On the fellowship
on special dycs, at the end of the year,
G. B, Feild replaced W. E. Holland as the
incumbent; the Intter then joined the
donor’s organization in a technical ca-
pacity.

* PrEVENTION OF StrEAM POLLUTION BY
Waste Piecxue  Liquors. The fellow-
ship on acid recovery of the American
Jron and Steel Institoze (W. W. Iladge,
i hent) was i {ed Inat su T 1oty
to solve the prohlem of preventing steeam
pollution by waste pickluliquors. Conceeted
efforts are being soade te itmprove cxisting
meothods and to evulve new unes so that
oventually a techaicully and ivally
satisfactory process will bo developed for
the treatment of apent pickle liquors, tn obs
tain from waste liquors chemieal by peaduets
and to discover uxnes for them, and to praduce
from tho acid wasto liquors an etlluent which
will e neutzal in reaction aud aatis
to puhlic health and industrinl anthoritivs,

* Abatenet of the Twenty-Sieth Annual Repnrt
of the Wirretue, . [t Werdlemn, (o the trusteca of
the institution. .

The work of the fellowship has included
a survey of manufacturing operations and
wcthody in use for the treatment and dis-
prosal of speat pickle liquors in impotrtant
steeloproducing  districts of the country.
Preliminary studies have been miade of 335
proposed, patented, or partiaily industrially
devcluped processes for the trentment of
waste pickle liquors, and detailed investiga-
tions are being conducted on a few of the
most promising procedures. Already, in
three of these procevses, decided improve-
ments have been eficcted, and in two other
pt incers and chemists are working
on sugzested changes of likely benefit, A
scries of experiments i3 well under way on
possible uses for a material recoverable from
speat pickle liquor, and plans are being made
to carry on an iavestigation on the utiliza-
tion of pickie liquor and its chemical by-
products. The quantity of waste pickle
liquors produced by the iron and steel piants
of th: TUnitad States has uveen varicusly
estimated at from 500,000,000 to $00,000,000
gallons per year. FHence the development
of suitable processes for the treatment of this
immense quantity of industrizl 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 as possible this source of stream
potlution. .

Reszarent o Ertctrodrrostriox. On
the fellowship of the Standard Steel Spring
Co., R. H. Lester has a broad program of
investigation on clectroplating of metals to
produce corrosion resistance, In particular
he will study the new electroplating process of
the donor and will investigate its application
in various fields. This process ¢an give &
plating of a pore-frce type that has been
found to be corrosion-resistant, espeeially
inoil wells.  The deposit can be made malle-
able and to withstand abrasive as well as
corrosive attack. Steel plated by the novel
process has tikely warkets in the manufactuse
of pipe, tanks, barrels, special coatainers, and
apparatus.

IsPROVEMENT OF Ats FILTERS. Last fall
the American Air Filter Co., Inc., set up 2
fellowship for the investigation of materisls
of value for the construction of filters for
air-conditioning systems. F. F. Rupert. the
incumbent, is giviog special sttention to
the chemical treatment and coating of steel
wool and other filter materizls to provide
the greatest degree of durability and effi-
ciency.

Basic Rrsearen ox Grrscyt Propters.
The fellowship held by H. E. Simpson is
investigating for the U, $. Gypsum Co.
the fundamental chemistry of plaster tech-
nolozy as related to the properties of the
various products manufzctured hasically
from gypsumn and calcined gypsum. The
ohjective is the developinent of new processes
and techaiques which will have wide applica-
tion in the field of buildina materials,

Tootxe Ressrancn Resumep. During the
period January 1, 1928, to January 1, 1933,
the Iodine Rdueational Burcan, Inc., suse
tained o sorics of fellowships in the institute
whew purpose was to extend tho uses for
iodine,  In the course of this investigational
work G, M. Warny, the senior fellow, first
studicd the effeativeness of iudine in the con-
trol of sraut on eats and, in couperation with
veterinatiana, the place of iudine i veterinary
e, Hle next earrivd out a4 ceanpree
hewsive rescarch on the beliavior of iodine
solntions at liguitd-volid  interfaces, from
which cnnte new knowledie sespeeting the
wetting power of indine from varions anti-
oy salutivna nid also & new indine anti-
swptia, e then collsbonded in an extra-
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mural pharmaceutical study of jodine solu-
tions for antisepsis, devised apparatus for
use jn the deteraunation of iodine in very
low concentrations, and partwcipaled in a
thorough investigation of the valug of iocdine
for livestock in e¢entral Pennsyvivanx. ¢ous
ducted at the Peansvlvania State College.

Early in 1939 the I[odine Lducational
Burcau again became a fellowskip donor,
having decided to support scopeful investiza-
tion on uses of iodive in industry, animai
husbandry, and pharmaey, and ¥, F. Johnson
bas initiated this project.

Stvptzs 1N Merer Tecmvorogy. The
Pittsburgh Eguitable Meter Co.’s fellowship
on meter technology, with R. L. Wakemaa
asthe incurabent, is investigatiog the applica-
tions of synthetic tesins and plastics as
constructional wmaterials for gas acd liguid
meters.

Modern expansion in’ the use of industsial
rases, the development ~f naw nreducts,
such as propane and butane. and increased
attention to roaterisls balance and utiliza-
tion of meters in establishing thiz balance
have confronted the producer and consuwer
of tbess gases with circumstances which
often make it desirable to replaze leather
diaphragms of meters with materials nore
suitable to the respective conditicns. This
pneed has been recogmized for several years
by the American Gas Association, as wit-
nessed by the existence of &n association com-
mitteo to study meter diaphragms andd the
aetive participation of L. M. Van der Pyl,
of the Pittsburgh Equitable Meter Co., on
this commiitce. The meter (ellowship,
with bis eollaboration, is pursuing o compre-
hensive investigation of the properties of
synthetic materials which may be usaful
for this purpose.

Within the past two or three decades, the
necessity for meters in the production and
marketing of various liquid commodities
has increased in proporiion to the expansion
of the chemical, petroleum, brewingz, and
other industrics, and the demaad for metery
to bandle bot water and other hot liquids in
industrial establishments has also grown
enormously, This widened use of liquid
meters and the inerease in exacting re-
Quirements placed upon them make desir-
able a scarch for new materials of ¢onsiruc
tion. The current vigorous developiuent of
the chemistry and technology of synthetic
resins, coupled with the versatility of their
properties gnd applications, suggests maay
new uses for them in the design of fluid meters
of all types. With such applications ia view,
the moter fellowship is undertaking an in-
vestigation of the behavior of plastics under
adveszse conditions which may in the future

_bocome standard ractering conditions.  \s

tho dimensional tolerances in muters are
neeessarily lower than thoze in most other
articles in which plasties have herctofore
been utilized, specizl methods have been
developed for measuring heat resistance.
doformation under load, and dimensmnal
change in varicus liquid media, and an ut-
tempt is being made to correlate these nnd
allied propertics with the chemical ratyre
and thesmal history of aynthetic piustics.

New Kvyowtencw oN Prarts.  The
members of Peard Asseciates, Inc., repre-
senting  tho leading retail and whilewsbs
denlers in natural oriental pearly in the
Uniteed Neates, ostablished & fellow ship, with

M. Alexander ns the incumiant, to
gatlor completo seientific data on all pearls
eriginating in margnritiferons moilises

Alicrroscopic  atwedies of  thin wctioned
peatla by tho fellow have revealn! that et
all penrls aro compesed of the erchorl B
varioty of euleiune carbonate {nenunte ),
Nuvernb lurpe aatorsl salt water jpeaels on
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sectioning have been fonid to be furmied ia
pars uf the twuch coimmoner hexagenal form
of ealeium earbwnate (caleite).  Discovery
of the presence of caleite in nataral salt
water peacls proved important when sube
serquent exporiments were enmlucted on the
use of aptical aned x.rzy eauipment as «
wmeans of distinguishing cultured from patural
pearls.  The Japaunese cultured pearl has
been shown o pareess 3 large eore, which,
in pepreseatative spegimens, averages from
75 to 90 por cont of the total linear dismeter.
This finding is at vanianer with imphieations
in published statements generally aceepted
by the buying public as valid. Another
pbasa of the fvllowship rescarch has invelved
tesiing equis ¢t in usc to distinguish cul-
tuted from natural peaels, to find methods
whereby this equipruent could be improved,
A case in point is x-ray procedure, caployved
for many years for pearl differentiation,
which has been modified 10 yield infermation
on pearl substance quickiy and accurately.
The chemical, physical, and optical tests
performed on pearls and the data obtained
will form the basis for a comprehensive
report. The work completed so (ar has
demonstrated the supcriority of the natural

INDUSTRIAL AND ENGINEFRING CHEMISTRY

January 1, 1939, The acope of this prograin
wad such 2y to include for investigation the
seveeal types of material obtainable from
milk—npamely, cavein, lactalbumin,  and
tactose, and the comthisations thereo! oc-
eufring in skim milk and whey. The several
prajects wees eattied 1O varying stages of
develupment,

A new application of the adhesive proper-
ties of mitk proteina i3 xeer in the de-
velopment of a line of materials for foundry
us¢. Three products, protected by patents.
maekeled in dry lorm under the trade name
“Thor” by the Borden cuscin division, have
beent made available: a core hinder, a core
paste, and a silica wash, the latter for em-
ployment in steel foundries. Adaptability
of milk proteins to these uses has re-
sulted through the discovery of means of
solubdilizing and rendering  effvctive the
atherwise insaluble proteins, High adhesive
strength, resistance to ruoisture, and unique
burning Qualitics of thcse materials have

bled the {0 Intion of produsts pos-
sessing featurcs of special importange in
foundey molda and cores. The research in-
¢luded some nesr measuremcnts of proper-
tics of foundry binders, pastes, and washes.

pearl in esthetic quality and kb I
structure over alt pearts wade by antifice,

ReseancH 3x Wartes Lesnisamion, The
Elgin National Watch Co. founded a fellow
ship for the study of chemical aspects of
technical problems in the watch industry,
with G. E, Barker as the fellow., The
first objective is the development of improved
watch lubricants. The lubricant being
soughd must be nonvolatile, nonspreading,
noncorsosive, and chensically stable: it
must possess the proper Viscosity, pour-
point, and solidification temperature, and
muse lubricate satisfactorily, Special meth-
ods have been developed by the fellow for
measyring these propesties.  Among such
accomplishments have been the desiza and
coastruction of an instrument for evaluating
the “piliness” of warch lubricants. Par-
ticular attention has been devoted to a cor-
relation of the desiced properties with
chemical composition. These studies have
ted to am intensive investigation of many
syathetic arganic chemiesls, which have been
learned to possess certaim:| r qualities
over the older, Ly 8 imal

Simplified methods were devised for evaluat-
ing these products which bear oa their
employment in practice

i, K. Salzberg, the holder of the feliow-
ship throughout its life, was promoied
to the doror's technical staff in Bainbridge,
N. Y., on January 1, to participate actively
in tho further develop and ial
introduection of “Thor'" products.

Fraxep Corree. In 1934 the food con-
tainer fellowship of the Contincotat Can Co.
anaouaced tae preduction of faked coffee. ob-
tained by rolling freshly roasted and ground
coffee [sce News Ep., 12, 141 (1934)].
Flaked coffee oficred to the consumer a betrer
balanced cup of ¢oflce and a greater economy
in the use of coffee, becauvse the flaking
operation, by thoroughly crushing the cells,
tenders their contents more readily acces-
sible for extraction. This economny, in
tact, amounts to a 30 per cent in¢rease in
the nuwmber of ¢ups of c¢offee per pound.
Flaked coffce has been svaifable for three
years in packages, but its usa has been limited
to the brands so packed. The Iatest de-

1

fish, and mineral oits, 4
have been obtained with
products in actusl watch

CoupLEreD Frrrowsute REesrarcm
Progravs.  The following fellowshi
conctuded their investigations during the
year: Dairv Technology, Drying, Flavor-
jng, Food Container, Glazing, Household
Ttilities, Pharmaceuticals, and Stone,
There folloss a description of the general
activities of and the development of
“Thor” products for foundry use by the

Baising resulty
-0f thess new

fellowshi? on dairy technology. Then
there will be given the present status of

flaked coffce, 8 creation of the food con-
tainer fellowship. The principal research
sccomplishients of the fellowships on
pharmaceuticals and stons have been
published.

New Prooecrs rrost SKiM-Mitk Sotins,
Industrial uscs for milk ingredients offer a
solutisn to the targe problem of protitable
dispsal of dairy wastes and by-product
Though theze is very littlo outright +
in the provessing of milk, thero is a ianw
amount of material which finds its way into
feed markets as an expedient for quick dis-
posal.  Treatioent of such tmilk products to
yield industrially wseful articles has lren
one vhjective of the daiey industry fur s
pumlxr of yeurs.  Cuwin gluca and plustices
ate alrcady well established in comuwres,
Additienal outlets fue wilk bhy-products were
the ohjectives of tho fellowships sustained
Uy the Borden Co. frum October 1, 131, to

¥ t is o Baking mill for the
retail food market, whereby any coffee,
according to the customer's selection, may
be 'flaked to order. This flaker will also
be useful in the hotel or restaurant Kitchen,
Coffee so processed has the same brewing
characteristies a3 packaged flaked coffec,
and it is believed this new development will
greatly extend both the popularity and
availability of coffes flakes.

Bibliographic Statistics

During the calendar year 1033, 17 bul-
letins, 27 research reports, and 43 other
?e.pers came (rom the institute. Twenty-
our United States patents and 38 foreign
patentson feltowship inventions procceded
toissue. The total publications for the 28
years ended Decomber 31, 1938, have been
20 books, 174 bulletins, S03 rescarch re-
rts, and 1223 miscellancous articles; 714
‘mited States patents were granted dur-
ing the same pertod.

Anvouncealife Progress in Continuwed
Lirdustrial Feollowship Rescarclies

Uses ror Axturacite.  Completely
automatic heat is readily obtuined with
Penpsylvania  anthraeite, without  the
nece~ty of any attention fur weeks at a
time,  This result is scrured by waing a
stoker s hich withdraws anthvarite from
the bis, hurns it under ther tatic con~

VOL. 17, NO. 7

tries, Ine. (1T J, Rose, senine {eltow) has
mnde engineering Lies and preparcd des
signs for madera antliracite bins that sct
new standands of convenirnee, ehuntiness,
and appearance.  Compicted  bulletins
rive working drawings, comstouction de-
taids, and estinntes for gravity ash-re-
moval methods.

In many eases, anthracite ashes may be
used to advintage by the houscholder, for
it hag been found that they bmrprove the
texture and tilth of clay soil. The ashes
also reduce soil cracking aund eroaon aud
help plants to withatand drouglity con-
ditions. Ashes are thought of swiply as
2 soil-amendmens agent and not as a
fertilizer. Rescarch on uses for anthracite
ashes and colliery refuse {or the mis
ture of building materials has coutinued
with interesting rezults, particutarly in the
field of heat-insulating miaterinds.

Data were collected on the inherent
chemical and physical properties of anthra-
eite and on its combustion characteristics.
A study of the potential smoke-producing
tendencies of coals of various ranks was
completed.

“CatcoxtTe” 1v Dairt CrLeaning. In
eonsequence of laboratory and large-scale
sork conducted by the multiple fellowship
of Calgon, Ine, (B, H. vy wenior fel-
Jow), the use of “Caizonite” was found to
be advantageous in the cleaning of dairy
pasteurizers, heat exchangers, and storage
tanks, as well ag in the washing of cansund
bottles. The large-scale investization of
can and bottle washing was supplemented
by & bactericlogic study whith yiclded
turther confirmation of the sanitaticnal
value of flm-prevention in cleaning proc-
eLses.

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

Caains aNp_Euectric WELDING Roos.
In 1935 the MeKay Co. established a
fettowship for investigating probleins of
tire and industrial chain mzmuf:lcturt:. with
D. T. Helm as the incumbent. Later the
study of flux-coated shielded-arc welding
electrodss, another wire product, was
added to the progrem of tﬁe fellowship,
whick ~as expanded to a_multiple basis
with the appointmnent of J. E. Marris as
junior fellow, Durirg 1933 2 nunber of
successful welding clectrode coating com-
positions have been evolved by this re-
search group working in cooperation with
the donor’s laborutorics. These products
have been carried through the full eycle
of development and are now in procduction.
It is planned that researches will be pursued
broadly slong the lines now under way,
including studies of the processes of manu-
facture and durability of chain products,
origination of shielded-are welding elce-
trodes for special purposes, and investiza-
tion of general problems in the domain of
welding technology.

Coyxoptry Stanoarps. The muliiple
fcllowshif of Xouwimann Dreparimient
Stores, Inc., which is concerned with
Eroblqms of retail merchandising, has

cen in suceessful operation eight years,
During the past ycur the fellowship staff,
headed by Jules Labarthe, Jr.. has had a
program consisting of the following five
general branches: pre-evalustion of nicr-
chandise offered to store buyers, cstal.
lishment of specifications and inforsn.tive
labels for own-brand and other staple
merchandise items, evaluation of custouer
complaints about merchandize scrviceas
bibty or uscfulness, rendering technical
service to the store maintenance dipust-
ment, and education of salespeopic and

trol, and drops< the ash by gravity inta wa
axh-atorage it beneath the heater. Tho
multiple fellowship of Anthracite Indus-

o rs.

The pre-evaluntion of merchamlise has
been comducted ag far as possible ae-
curding 1o Lecognized standard test metl

0Lu74d
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. Refractories work in the institute's furnace room

ods. Two or more compctitive items were
invariably compared and the superior
merchandise recomniended for purchase.
Eighty-two specification-standard  staple
itemns were added to the list begun two
years ago, &nd 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 judged to be justifiable

coraplaints, st common causes of
failure a° - . defeetive merchan-
dix- w dyes afifected by
at .3, poor color fast-
nt . - crocking, and inade-

.2 inJower priced mer-
z -wows promulgated to the
sal Tuctive material on mer-
chundiz. | .ty and care, bothin the form
of written information and by oceasional
inforreal talks.  The senior fellow ad-
dressed nearly 40 women’s elubs and other
consumer organizations of the Pitesburgh
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 ino '
dise serviceability, deterp
of oceasional failure to gil
and providing useful dieef
;udgc quality in goods an
or them. In this day, when the so-cajled
conumer movenment is of such importance
to retailers and manufacturers and labeling
legislation i3 s0 general, the uobiased tech-
nical advice of this fellowship is of ever
increasing value to the donor and the
publie.

Corrox  Fotxparioxy  FeLrLowsHip.
‘This multiple fellowship~—supported by a
philanthropic group of business men or-

nized as the Cotton Research Foua-

tion—devoted 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 cxamination of potentisl new
uses. The provision of this activity by
voluntary contributions from a large num-
ber of participants in this comsuendable
movement is worthy of special note.
RBroadly spraking, the aim is to make both
fundamental investigations and practieat
studics of any subjects that carry the
possibility of itnproving the cotton econatny
of this country. In order to prozress ts
rapidly £¢ possible, the initial fellowship

rsonnel—consisting of 13 M. Musser,

R, . Nickerson, and . 8. Oleott—)us

been expnaded by the addition of five
aszistants,

A review of the literature on the proper-
ties of hull brun and of previous sugies-
tions for its ulilization has been com-
pleted amd  submitted for  publieation.

&

NEWS EDITION

Morcover, & compte-
bhensive chemical
analysisof this material
and a spectrograplie
examination of is ash
have been carricd oug
and will scon appear
in print. The fellow.
ship has developed a
sweeping  compound
bused on cottonsced
hull bran that is be-
licved to be more ef-
ficient thun existing
conunercizl types; con-
siderable interest has
been shown in this
product, and it i3 ex-
pected that a number
of companies will un-.
dertake its manufuc-
ture in the near future,
Problems concerncd
with the isolation and
properties of cotton-
s proteins have re-
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Rasie work nn the propertios of cottan lint
roliting to certain speciadizmd tndustrial
applientions is v progress, Methods of
proces-ing aml puriticabon of hull haters
arce beinyg in<perted.

I'he Cotton Rescarch Founedution, con-
tinning its poliey of providing finaneial :d
to insttutons proposings interesting re-
search prajects for fotton utilization, bas
established, throweh the ageney of Mellon
Fustitute, three fellowships or scholarsups
in southern universities in addition to
that for which arranzements were maede ut
the Cuiversity of North Cacoiinn Jast
year,  This fatter problem is an investiga-
tion by G. C. Holroyd, under the leader-
ship of F. K. Cameron, of methods of
pulping the entire eotton plant to provide
an advantagzeous source of cellulose. At
the University of Texas, in a prozram bLe-
ing supported joititly by that institution
and the Cotton Research Foundation, 13
B. Atlen is studying the products of cata-
Iytic hydrogzenation of cotton with a view
to developing uses for linters and ori-
grades of lint. W. E. Richards, at the

W

c -

DS ke

TN

e LY

Unit experimental plant of the Multiple Indusirial Fellowship on Organic
Synthesis

ceived much investiga-
tion. Not only have
methods been devised
for carrving out tiwe
preparation of cotton-
sced globulin on a
pilot-plant scale, but
also a number of
studies are in progress
on possible industrial
applications.  Another
praject is an investiu.
tion on the pozxilality
of obtaining an effec.
tive activated carbon
by the thermal decom.
pasition of cottonsetd
hull bran,  The nutei-
tivnad  propertics  of
cottonsced meal of
variots types are be-
ing thoroughty studied
by mecans of growth
expreriments with wits,

G ——

A resecarch laboratory of the Multiple Industrial
sllowship on Hoat Insulation
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Texas Technological Colleyse, is determin.
ing end exanning the constituents of
catton Imers. A fellowship, of whick It
A. Suthetand is the incuruhent, on the
utilization of cotton-eccd hall bran a5 &
sonree of lignin xnd fuifurad, has veeently
been put in operation at the University of
Tenncasee.  Mealizing that economic as-
pects are of vital sigmficence in the de-
velopment of new . & novel departare
i8 secu in the fellowzlp on celfulose eco-
nomics at the University of Pittsburgh.
G. D. Bicler, whose undergraduate and
preliniinary grasuate teainng hus been
in the field of chemistry, in addition to
pursuing a curricnlum of studies as a candi-
date for u higher dearee in the department
of cconutnics, will correlate the results of
the investigative activities with analyses
of the ccononiic situation in cotton tech-
nology.

NeEw Foons. The major accomplish-
ment of the multiiﬂc fellowship on food
varieties of H. J. Heinz Co. (L. R. Hard-
ing, senior fellow) has been the complete
technological development of a line of
special foods for the feeding of children
beyond the strained foods age. ‘These new
products are the resuit of a demand from
physicians and rothers for foods for young
children that sre of ~<_. _r texture and
require chewing, aford good nutritive bal-
ance with speciat emphasis on the content
of vitamins and minerals, are of easy di-
gestibility and free {rom spices and other
unsuitub{e ingredients, and have interest-
ing variety and appealing palatability.
These foods are al:a particularly suitable
for convalescents and other adults on
special diets wha need easily digcstible
foods of high nutritive value, Nine of
these feods have been put into production
in the donor's factories and three others
are ready for manufzcture, Most of these
produets are comnposed of a number of in-
gredieuts combined according 1o new and
unusual recipes planned especially for
food {actory adaptability. Many prob-
lems had to be rofved in preparing, cook-
ing, packaging, and sterilizing these foods
ia order to prescrve flavor, color, and food
value to the most favorabls degree. The
twelve varieties includg:pegatables, both
plain and creamed, peoducts, fruit,
and puddings, 1
adopted for this line
are Creamed Green Vi
Diced Verzetables, Creamed Tomato and
Rice, Creamed Diwced Potatoes, Latub and
Liver, Chicken Fatina Vezetable Por-
tidge, Chopped Spinach, Chopped Car-
rots, Chopped Mixed Vegctables, Pine.
apple Rice Pudding, Prune Pudding, and
Agr!e-?ig-nndoDalc Dessert.

'he nutritional studies of the fellowship
have been carticd forward, and vitamin
assays have been completed on most of
the junior fouds, 2s well as on several
strained foods. A new variety in the
strained foods fine—eamely, strained pears
and pineapple—has been developed and put
into production [ullowing the establish-
ment of jts nutritive value, .

Sarrace Hauoxess or Guass. The
term “hardness” admits of no explicit defi-
nition; it is indeed generadly wsed withe
out regard to defnition, Lringing thereby
confusion rather than clarity into many
statémients, Mardnes; may have as many
meanings when applicd o gluss as when
nrplicd to other aterinls,  Bnt, us vne
of the speeific advintuges of glasy is its
ability 20 trunsmit light, attempts have
been made by the multiple fellowshipy on
technical glassware of the Corning Ghiss
Co. (I 1t Metiregor, senior feitow} to
determine the alabty of dificrent com-
positions to resist surfure alterntion of o
type that wonld reduce direet ght trans-
missionr,  Methods and apparatis have
been develuped that cnable the appruisal

w0
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of surface hardness according to that point
of view, It lies Leen found that this sur-
fuce stability has not necessarily any rehis-
tion to the struetueal stability or mechani-
cal strength of the glass,  Attempts are
beinz made to cvaluate certain glasses
on the basis of the scrvices required of
them,

Hear Instratioy Reseanew.  The
multiple felfowship of the Philip Carcey Co.
{R. H. Hecilmua, senior fellow) has been
active in making thermal conductivity de-
terminations on low-tenmperature or build-
ing insulution, A study of the thermal and
physical characteristics of variots heat-
insulating ccments has also been con-
ducted. Considerable tire has becn ex-
pended by the fellowship in experimental
investigations leading towards standard®
methods for determining the thermal and
physieal characteristics of heat-insulating
materials. This work has been carried on
in collaboration with various coimittees
of the A. 8. °[. M,

Since the Morre Castle disaster on
September 9, 1934, when many lives were
lost, stringent ¢pecifications have heen de-
veloped for materials used in ship con-
struction to eliminate the hazard of fire at
sea, As a means of preventing the spread
of fire on shiphnard, it i3 ni..zoury to have
fireproof construction for bulkheads, cabin
enclosures, and storerooms, snd “Carey
Fircfoil” has been developed for this pur-
pose. This material, which can be pro-
duced commercialiv in large panets suitable
for fire-safe bulkhead construction, is
made of alternate fsyers of flag and cor-
rugated asbestos fetts having cight cor-
ruyations per inch of thickness. The lay~
ers of asbestos felt are joined with a newly
developed waterproof adhesive, resulting
in & board or panel that is hard, rigid,
lizht, and strong. The l-inch thick
Fircioil core wetghs approxinately 2
pounds per square foot. It has sufficient
strength after soaking in water for 72 hours
to withstand a pressure of approximately
75 pounds applied to 3 l-inch square die
onthesurface. Tirefoil ismanuizetured in
widths UR to 4S inches and can be furnished
in any thickness from 1/ inch up by /3
inch increments. The fellowship has os-
sisted in the acquisition of technical in-
formation on this new product, which has
alrendy found a number of uses other'than
in ship construction, including boiler and
furnace casings, oven walls, casings for air-
conditioning units, interior building units,
and insulating linings for stacks.

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

Lasonratory CoNSTRUCTIONAL  Ma-
TEaiats,  “Kemite” and “Kareite,” low-
shrinkage, acid-resistant ceramic bodies,
the pores of which are filled with carbon
in the form of coke, conceived and de-
veloped Ly S. M. Piiclps, of the institute’s
refractories fellowship, have kept in farge-
scale production thraugh the year,  These
!n‘oducts have been specified tor many new
aboratory installatious, and the reports
concerning the ware which has been i use
for longer periods have been uniformiy
favorable. ‘Lhe table tops, sinks, window
sills, and diain pipe employed in the in-
stitute’s building have continued to give
excellent  service.  During  the  fourth
year of the fellowship maintained by the
Ceramie Products Co., with B, 1 Mur-
baker as incutnbent, prospective new faw
matetials weee evaluated, studies Jooking
towarda the development of additivnal
propertivs were carnied out, wnd  new
Apkx eatwns were investigated,

Mrar Texpugiearron, | A fellowship
wag established Nuvember 10, 1935, by
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the Kroger Food Foundation of the Krogee
Crocery nud Baking Co, (M. 12, Couiter,
[cllow}, for the upplication of enerent
scientific developments to the solution of
naturally oceurning probleins ia the retail
merchandisieg of the meat supply of the
counltry.

“Three and a half years of research have
culminated in the development to com-
mercial status of a new process makinz an
improvenung in the palatability of beef
through increase in teaderness and juici-
ness. The process parallels that long
peacticed in the “banging” of heef for
periods of 4 to 6 weeks to produce steaks
awd roasts of high quality and price, By
acceleration of the reacticns occurring in
the beef there are avaided the large capital
tnvestment involved in ‘hanging” beef
and the lossez duc to trimming aad
shrinkage. In a period of days a tender
product of superior juiciness canr be pro-
duced in the price range of the general
market without applying any treatment
to the meat other than altering the
i;tmosphen‘c conditions under which it-is
hung.

Becef is made up of small muscle fibers
*/ws inch in diameter and '/y inch long
filled with liquid materials containing
vrotein, fatlike substanzes, aud amino
acids. These fibers are bound together
by a light connective tissue composed for
the most part of collager 2nd elastin,
‘The degree of toughness of becf is caused
in major part by the comparativa tough-
ness and weight of the connective tissue.
Softening or weakening of the conncetive
tissue results in appreciable increase in
tenderness. In well-conditioned animals
of proper age depositioa of fat occurs
withia the connective tissue, destroying
its contiauity and sweakening it, with the
result, that the “marbling” of the meat
grades is one of the morc retinble criteria
of excellence. During the “hanging”
operation a slow suftening of the coence-
tive tissue occurs because of the action of
enzymes raturally present. At chill stor-
age temperatures (33° to 35° F.) the reac-
tion proceeds very slowly. Incrense of
temperature accelorates tiis reaction wvith
the result that, while a period of weeks is
required for the desiced degree of comple-
tion at 33" F., uniform teaderness is at-
tained in 3 days at 33°F., in 2 daysat65°
F., and in a fow hours ot S3° F. ~ Reduc-
tion of shrinkage losses is sccomplished by
raising the relative humidity of the proc-
essing and storage coolers 1o a preferred
range of 83 to 50 per cent as compared with
tbe 70 to S3 per cent ususlly maintained.
It has been demonstrated that no deterio-
ration of meat will occur if protection
against the exterior attack of bacteria is

orded.

The combination of higher temperatures
and o rnore humid atmosphiere presents an
ideal sicuation for the growth of bacterra
and mold, and therefore means of over-
coming this growth are required. While
many agencics for maintaining surface
stendity  have beea long avai‘falxle, no
practicable means applicable to  this
problem had been found prior to the de-
velopment of the Westinghouse “Steri-
Luep.”  In the presence of high tempern-
ture and relutive hwnidity it is posaible
with this Janp to maintnin a practical
degree of surfuce sterility on all sides of
hxuging beel without damage 10 the car-
eaas or uateward action on workmen con-
stantly ciaploved in the cooler.  Ulcwea-
violet sources previously known were not
limited in radintion characteristics s
confine the radiati ul wave
lengths with ¢ ation of wive lengtis
damaging Lo organie tissue snd fat. In
connection with rudintion, a slow eiecula-
tion of cooler air is required und must be
of thu volutae to provido for atmospheric
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chanze without windhvr=ax of
the beef or undue loss by
shrinkage.

In a practical wey it has been
found preferable to naintzin a -
temperature of 60° F. in the proc.
essing cooler to enable the treat.
ment of the keaviost quarters in
o suitable period of time. At ap-
preciably tower temperatures the

rocessing period is unreasonahbly
ong and at hizher temperatures
en extremely accurate control of
the time period is required to
avoig cither ‘‘under-processing”
or processing to a degree greater
than that wkich is belisved de-
sirable for gencral consumption.
Relative humidity is maintained
in the previously indicated S5 to
80 per cent range with a gradual
replacement of cooler air by con-
ditioned 2ir taken from timout-
side. A specil refl tion
problem was eacounte 2the
design of such a cooler,
the maintenance of thes 1]
humidity level desired without
inducing a too high velocity of air
cireulation tirough the condi-
tioning appuratus.  Following
processing the boef is moved to
a chilling cooler maintained at
33°* ¥., where the interior tem-
peratures of the quarters are
reduced prior to removal to chitt
storage to avoid the tempera-

usun! steak ents employed for broiling and
{rying arc inereaxed in tenderness,  The
effect is cvident in rib and churk euts
commonly scrved a3 roasts.  In rounds,
the eye, tenderloin tip, and top rouad are
tendered, but results with the feequently
flexed bottom round muscles are not uni-
form. Vlavor is inapprecinbly  alteced,
The juiciness of the beel is preatly in-
creased.  “Graininess” is  lessened, the
presence of individual fibers being undes
teetable, differing i this respect from
originally tender beef that has been neither

rocessed nor liung.  The general ¢ftece is
judged as advancing the beef at ieast one
government grade in generat palatability.

The foregoinz conclusions have been
derived from ghysical and chemical ex-
aminations, submittal of samples to com-
petent authioritics in meat merchandising
and in culinary art, palatability tests, and
consumer nceeptance tests on the produe-
tion of an expcrimental unit plant over a
period of a year and a half.

Seiexcr 1x tHE Usk OF Narcrat Gas,
On the ope Natural Gas Co.'s fellowship
(J. B, Gurner, incumbent) many problems

ture fluctuations that would e
inevitably occur with the in-
troduction of & load of beef at the process-
ing temperature. In storage the meat is
handled according to present  packings
house practice with the exception of atmos-
pheric conditions. In the prezent case
storage isat 33° F. to provide n rigid picce
of beef for butchering. Under the condi-
tions of stora;e 1 higher storaze tempera-
ture may be ctaployed with savings on re-
frigeration costs but it i3 reflected in less
tigidity of the beof tor cutting, Ultrae
violet radistion is provided during proc-
essing, -chi and storaze, and refative
humidity is hieled 4t 33 to 90 per cent.  The
Iatter comlition is ditlicult to attain in the
early stazes of the chilling operntion but is
kept as 1 as pussible. The intensity
Teved of raddiation 1s held as Jow as possible,
employivg a larzer munber of lamps at
tow intensity in preference to a smaller
number opeeatme st bigh intensity,
Application of the new proce
made to the entira beef enl

G0id??

Upper left-hand, Basic re-
search in the development of
a ""Junior Food"’

Center, View in one of con-
ditioning units in the re-
search on meat tenderizing,
showing the '‘Stersilamps'
{upper right) and temperas
ture and humidity recordess
(center right). Left to right,
H. C. Rentschler(perfccter of
the “Sterilamp’’), C. D, Beal
(the fellowship adviser), and
M, D, Coulter are examining
“a quarter of '‘Tenderayed’
beef

Lower right-hand. A mo-

ment of record in a study of

the Industrial Fellowship on
Chemical Hygiene
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having to o with factors in the distri-
butivn and utihzatmn of naturat pas have
Leent stuslird. teakmze  conditions,
such s previsd 10 the streets, adevs,
schools, chnrehes, motionepicture  theas
ters, aml hospitnds in the greater Ditta.
buegh district, have been surveved,  The
application of corrective mcasres has
followed anl consequently the bazands of
£as teakuge have been grexddy lessened
Cases of carbon monoeside  poisonin
d by ecither improgwr adiustment ol
applinees or inadequate venting, huve
had attewtion. A summary of this in-
vestigation uppeared in Pittoburgh’s Health,
June, 1938,

Three problesis of econotnie importance
have merited the study it ias beew possible
to give them, and further research on a
larger scale has been scheduded,  Refer-
ence is had to inkibition of hydrate forma-
tion when nuturat gas is traparted under
high presstires and at relutively low tem-
peratures; removal of hydrogen sulfide
and organic suliur from naturat gas (tre-
mendous volumes of “sour” natural gas
are avaifable for treatment} by a new
method evolved by the fellowship which,
it 1s believed, wili be more cificient than
the procedures now in use; and liquefac-
tion of the hydrocarbons of natural gas and
their subscquent separation at low tem-
peratures.

A comprehensive general suevey of the
entire natural gas industry of the United
States has been prepared and is to be
publizhed.

Orcaxic Syxtnests KEErs 10 TRE
Fonre, The Carbide and Carbon Chemi-
cals Corp.’s multiple {cllowship (H. F.
Robertson, senior fellow) entered its
twenty-fiith year of continuous activity

s with a unit of the Vnion Curbide and
Carban Corp. as a donor. During this
period of timae the manulacture of syn-
thetie organic chemieals has grown to such
proportions that it is now one of the im-

rtunt industries of the country, owing
argely to the production of an ever in-
creasing number of naw ghemicals having
an expanding sph gscfulness. fn
1938-30 the {cllow followed this
trend by carrving E3he preparation

of new compa experimental
scale and by investigf¥sg possible appli-
cations of these compounds and those of

others already available. Work has been
kept up in the ficld of amines, and some
new derivatives of this class of com-
pounds were found that appear to be of
potential industrial importance us textile
softeners, wetting agents, and pickling and
corrosion inhibitors, Other novel prepa-
rations enable the formulation of cnmu-
sions under conditions that make the usual
emulsifyving agents unsuitable.  In addi-
tion, many application problems invelviug
the use of the now more generaily kuown
amines, such as the ethanolumiaes, othyl-
ene amines, and morplolines, were tu-
vestizated.

The preparation of new derivatives of
diketene sl its dinier, dehydriteetic acid,
has been oxtended.  Some ol the com-
pounds prepareid are of interest us plsti-
cizers and a2 pharmaveatieal and dycstnil
intermediates,  Lwing to the potential
usefulness ot diketene as ane intermedinte
in the svathesis of a farge number of new
materials, a paper, to be published soun,
he pany of the reactions of this
< crngxarind,

Waork was maintained on the prepora-
tion of wew solvents of the vthylene nmd
propylene plyeol serivs, as were esperis
ments on hew tses fur those derivatives
already  corsmercially awvailadsle,  Indas.
Irind gy fuls inve ted melwided
the use v onade 5 it voulants o
heatetransfer tmwedin, st aofteners, plast-
Cizers, or vomhtioming agents, nad as e
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hyedration awends of gases.  Vacions praob-
lems involving solvients, other than those
of the glyeol serics, were also studied,
This work embrared the refining of tbri-
cating eils by solvent methods, deprensing
experitneats, and tnany ather prablems,

The alkyl silicites have rontinued to be
of interest and severul of their wses, such
as jn the formulation of coatings resistant
to heat and alkulics, were investigated.
Research has also proceeded in the ficld of
1 rosin coatings with particutur empha-
sis being piaced on adapting the coinmer-
ciadly avaifable smsl resias to specific
appheations,  Bestdes the investization
carricdd out on contings, experinients were
conducted on other wses for these resins,
sueh as in hot melts.

New Drvices ror Petronzoy Re-
searcit.  In connection with a hroad
sty of the constitution of certain pe-
truleum  products, which the multiple
fellowship of the Gulf Research & De-
velopment Co. (W, &, Gruse, senior fei-
low) has beer carrying on over a period of
several. years, the need has arisen for
quick and accurate neasurements of the
pliysical constants of oil hydrocarbons,
when anly very small sa~nle3 of the ma-
terials are available. To moet this re-
quirement, the development of a series of
applicable methods hias been undertaken,
For viscosity determination, the design of
2 new type of cquiptnent was ncceszary.
The resulting instrument, although in-
tended primarily for samples less than
0.1 gram in amount, 15 quite safisfactory
for general viscometry. The principle
invelved is the determinatidn of the rate of
fall of & short segmient of liquid entirely
contained in a longer capillary tube. The
ammmtus is & small, sctf-contained, port-
able unit baving 2n absohute accuracy of
the order of 3 per cent, which compares
favorably with that of the better instru-
ments now current. The precision, how-
ever, is within 0,1 per cent, and a complete
determination by an unskilied operator
takes only 10 minutes. J. R. Bowman, of
the felfowship staff, pluns to deseribe the
instrument in & paper in the near {uture.

The determination of the apparent
miolecular weight of petroleura ois has
always given much trouble, the available
methods being either fairly slow and in-
aecurate or moderately precise while very
slow and clumsy. The devising of an
improved procedure was taken up by W,
E. Hansor and J. R. Bowman, and the
result of theie study is based in prineipte
on the Cottrell type boiler, employing a
Menzies-Wright ditferential thermormeter,
No adj:.tments are necessary and the
apparatus i3 rugged and simple. It is
satisfactory for many tyvpes of chemieal
compounds 2s well as oils, is quite rapid,
docs not require a purified solvent, wul
operates with an ercor of less than I per
cont.  As it is believed the appliance will
be quite useful in lzboratories of organic
chemistry, a description of it will be pub-
lished,

D. R, Stevens and assistants have com-
picted & busic study of the eliemistry of the
gasvling  sweetening  process, Ly  which
offensive and barmful sullur compotmds
are remuoved or converted into less objecs
tiwnable suvstances, and they expect to
report the results shortiy,

IMPROVEMENTS IN DIiusstya Macinx-
iy, Awmong  the several  fellowships
working on problems in textile teehnology
is that of the U, 8. Joffman Machinery
Corp. with F. R, Clark as fettow.  Mnin-
tuineck continnonaly since 1925, the work
commenced with a study of the clfects of
hent, mgistare, nnd pressuee on wool and
slk Dbk, Tha research was nesl exs
tendbed to ik ja the design of improved
prressing u\ul'lllnt-ri)‘ for use by tatlors, skey
clenners, ikl clothing  manalictorers,

Better averags gaality of workmanship
and greater prodastion pee operates with
fexs fitizue have bBeen attained i several
fields, notably in the refim-hinyg of =ik
dres<es after’ cleaning operations.  The
extension of the donor’s activities inta the
ficlds of dryv~eleaning and liundesng ma-
chinery constraction broadened the scope
of the Tellowship, and contiibutions te the
arts involved have been mada 1< ta filters
and stills foc purifying the fqueds used and
as to complete compact ume plants whizh
permit even the smaller establishments to
give hizh-grade service, A now, safer, and
purer type of petroleutn naphthia has been
widely “introduced to replace “Stoddazd
solvent”—a development for which a
former institute fellowship was largely re-
sponsible—where fire insurance rutes in-
volved in the use of the tatter were pro-
hibitive. This napbkiha, knewn as “140-F
solvent,” is a thoroughly refined, sharply
fractionated product with a “Tag” closed-
cup fash above 140° F. and an &, 8. T. M.
end point below 410° F.  Despite its high
boiling point, it is efiectively removed at
safe temperatures in specizl drying devices,

Prorgerive Coarings. The multiple
fcllowship of Stoner-Mudge, Ine. (G. H.
Youny, senior fellsw) bus ypuugressed in
investizations on the fundamental strug-
ture and propertics of orgunic resin films
on metals and other surfaces. Consider-
able attention has been focused on the
mechanisin of surface-catalyzed thermat
decompusition of halogen-containing ther-
mopiastics, and Kinetic studies oa such
breakdown have led to the development of
suitzble thermal stabilizers for incorpora-
tion in flms expected to withstand ele-
vated temperatures, The first of a series
of patents covering such stahilizad coating
compositions has been issued (U. 5. Patont
2,130,924). Researches in the field of
thermosetting polymers were primarily
directed at evolving suitable base-cont
primers for use under the famifiar vinyl
and acrylic copolymers. In counection
with these studies, a detailed investization

{ the mechanism aud reaction kinetics of
the phenol-aldehyde condensation has
been undertakea. Studies on the nature
of metal surinces, with particuler emphasis
on the modification of such surfaces by
chemical pretreatment prior to coating,
have been continved.  An investization of
the ¢ffect on organic coatings of residual
oil and metal soap contamination resulting
from improper cleaning oi tinplate was
suceessfully concfuded, and the necessity
for careful control of cleaning operativns
was ¢clearty demonstrated.  Forward steps
were made in studies of resin emulsion
application to wood, textide, and paper
surfaces.

REsearct oN RErFrscToRizs. Io jts
twenty-second vear the muitiple fellow-
ship of the American Refractories Institute
(8. M. Phelps, senior fellow) provided
technical service to the refractorics indus-
tey by conducting studies for individual
concerna and by cagrying oul researches of
broad nature for the benefit of the whole
industry.  Some of this work has had to
do with the develepment of new test
methods for wse in contralling the quslay
of Eruducts and for the study their
probable behavior in actual <ervice.  Co-
operation has been extended 1o many users
of refractaries in their problems and in the
writing of specifications,

An nvestigation of general interest has
sertained to siliea birick, partw elariy those
brick known in the trade as “mottlad,”
1 the routine manufaeture of sihes briek,
it veensionally happens thae seme of the
ax they come frome the Mty are dis-
colored i varving degries. This diss
eoloration ovenrs as amdl speots, ur iy
werease in osize o farge blotches which
may cover ovee hall the surlive of the
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brirk; it may vary from a lizht brown to
dark redidish bee Mannlactueers buve
stielied this behasior from tine 1o tune,
but o reliable remedy bas Leeir hronzdd
forth,  Althoush there are no recopds that
such brick are inferine to the more append-
ing creamecolored product, nevertheless
somie consumers have taken the attitude
that they woukl not give comparable
service.  Beeause of (his fact it wus de-
cided that the fellowshup should enmpare
the two types of brick i all their proper-
tiva. The information ohtained from this
research shows there is no signifieant differ-
ens+ Letween the colored and normal
brick, It has long been koown that
heuting a discolored brick in a neutral or
oxizlizing atmeszphere to a moderately high
tem:eatare will cauuze the discoloration to
dimluish or to disappear, which indicates
that it is caused Ly sorme material which is
oxidized by the aid of the heat treatment,
Petrographic examination has  demon-
strated that the dackened areas ate causcd
iron oxide in sotid solution in the cal~
ctum 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 responsibile for the
color. In view of this findiny, difierences
in phyeical propertics ol L. 10 types are
not to be expected, especialiy because the
total amount of iron ia any silica brick is
very small.

Novet Sittea 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 multiple fellowship sustained
by Norbert S. Garbizch and beaded by G.
J. Bair. Gurspar, the new ceramic raw
ranterial developed by the fellowship, con-
sists of an exceedingly finc-grained, homo-
gencous mixture of quartz and processed
glass, produced by means of mechauical
and chemical treatment which controls
both its chemical composition and physical

roperties. Garspar is being supplied
rmm a large plant designed and built
under fellowship direction.

In whiteware bodies, Garspar is used in
che of flint, fcldspar, tale, and auxiliary

uxes. It increases the wipkabili
plastic b:edér, adds whi
to the fired ware, has.
range, shows no owv
improves glaze fit, and
expansion of the body.

A new dustless batch-preparing process
has been developed by the fellowsaip for
compounding Garspar in glass and enamel
batches. Tie outstanding characteristics

. of the new batch are complete homoge-
neity, pood heat conductivity, quick melt-
ing and firing, abseuce of dust, and no
danger of segregation during handling,
An expetimental unit has been crected
and is being operated by the fellowship.

“Garbond” and “Gartex,” in various
grades, are some of the new products de-
velo by the feltowship 'during i938.
Garbond is being suceessfully used in
foundrics as an admix to molding rands
and as a mokl wash,  Gartex is a special
filler materinl, surface-processed to obtain
proper wetting by organie solvents,

Procress 1x Svers Wine axo Tenve
Trenvoroay. The  fellowship of the
Pittshurgch &teel Co. has Leen interested
primarily in problems ia the manuiactine
of steel wire, and since 1927 many e
velapunents in processing snitable for higl.
specification  mnterinls have  been ace
complished by 8. AL Brdeys  In 3037, .
35 Babieock was added to the personned of
the fellowship for the express purpose of
shadying steel wire Sor the manmiacture of
coated electimles, ‘This work has pro-
gressed rapicdly and inweh information on
the equilibria existing between the steel
Buse and the fhux conting placed thereon

moisture
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has been ohtained.  In the Jast two years
stainlexs wire ha< heen added te the hiae of
prenducts of the donar anid the priviciples of
enrbon wire technalo, e been .'l]lplif‘\l
to the nianefacture of staunless steel wire
with  bencficinl  results,  Recently  con-
siderable time has bren spent on probleins
of manufacturing scamless tubimg with the
aint of inereasing quality and deerensing
production costs,  Spevifieations, finishes,
cotrosion, and coating problems, as well
asdevclopment work on paperbacked build-
ing fabrics, are the subject of continuing
studies.

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

Traflic reflectors and other markers are
readily set in highway 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 can now be pre-
pared at less expense. This type of ma-
terial is alco under trial for the iointing of
glass blocks for skylishts. Washing ma-
chines in which the tub and 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
greatly changed by impregnation with
sulfur, Sandstone imbued with sulfur has
proved to have superior qualities as an
abrasive in a special application. For a
similer use abrasive aggregates hiave been
bonded with suwifur cement. Water ab-
sorption of both sandstone and stoneware
has been eliminated and the swelling of
wood greatly reduced by impregnation
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rately,  Meteorodugical  datn obtained
from the U. 8, Weather Bureant are enta-
pared with the records of soot{all, sus-
petcled contaminants, and sunshine,

The study of autap-y material is being
continuml at Singer Memorial Laboratory
in the effort to determine passible effects of
atr pollution as noted in Pittzburgh in
causiag or aggravating respiratory dis-
eases,  In connection with this work and
with the conperation of the Duirvmen's
Cooperative Sales Association, Mk & lce
Cre:un Sulesmen,  Drivers and  Daiey
Employees Local No. 205, 100,000 ques-
tionnaires on the effccts of smog were
distrihuted to homes in the city. The
Pitishurgh newspapers and radio stations
aided actively in bringing this question.
naive to the attention of the public—n
ance that was of great value in stimulating
returns. The answess bave been tabu-
lated and will be appraised by medical
speeiatists.
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Investigational Advances of Air
Hygicne Foundation of America

Historian J. T. Adams has observed
that “Today people are thinking to a very
great extent-—some of them entirely—of
what & co;{pomtion is doing for the general
sacial good.” The 230 corparations affiti-
ated with Air Hfgic:\s rounaation have
contributed to the weliare of their ap-
proximately 1,000,000 workmen, aad
therefore to “the general social good,”
through the work and accoraplishments of
this organization during 1938-39. Air
Hygicne Foundation is 2 nonprofit, science
organization with headquarters and a
multiple (cliowship 2t Mellon Institute.
It represents a collective cfiort by cm-

loyers in behalf of employee health. The
oundation, in addition to its pure, funda-
mental rescarch in industrial health, pro-
vides member companivs with practical,

with suliur. Tough, pliable pack
matcrials have been produced by lamina-
tion of paper products with plasticized
sulfur,

Unnax Air Porrrrion-—A New In-
VESTIGATION IN PiTT38GRGH. During
1038 the fellowship 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 federal
government grant and it is expected this
project will be continued through 1933,

A sootfall survey is being made on 8
more eluborate seale than the studies of
1012-13, 1923-24, and 1929-30. Instead
of 12 to 20 stazions, there are 100 stations
for the collection of precipitated solids and
30 field men who make direct observationz
of smoking chimneys. Data are tabulated
according to the type of plant—heavy
industrial, light industrial, commcreial,
and domestic. There are approsimately
3000 stacks in the ¢laszes regulated by the
city’s antismoke ordinance. There are
153,000 dweli:nz units, 119,000 of which
burn coal for fricl, and none of them is sub-
jeet to sincke regulation,  Indications are
that the dwellice units_are the greatest
source of air pailition in Pittsburgh during
the winter monthsz, At several puints the
air is being samipled for the purpose of
measuring suspended solids.  Established
methexts are used fur comparison with re-
ult< fram mwstrements develuma] by the
group of sweindists as<ociated with the
projeet,  The new instraments are de-
sigginnd o give continnous records of sus-
pended sobils,  The results may be re-
condwd in terms of density as with the
automatie filter, by olstruction of
nhcated by photoclectrie erlls, aor
e conunted undder o microscape,
ctenseape was bttt for the stly of
sunshune,  Visible hght, near ultewviotet,
wol fae ultravivlet ate recorded sepas

plant applications to prevent industrial
iltness and to foster industrial hygiene.

During the year the foundation’s pre-
ventive ehgineering committee, headed by
Philip Drinker, of the ITarvard School of
Public Health, prepared and issued ecight
bulletins detailing chemical and engineer-
ing measures for safeguarding occupational
health. These publications, covering a
wide range of current, evervday phnt
problems, are as follows: “Determinztion
of Benzol Vapor in the Atmosphere,”
“Use and Care of Respirators,” “Deter-
mination of Chlorinated Hydrocarbonr
Vapors,” “Design of Exhaust Hoeds,”
“Diesign of Duet Work for Exhaust Svs-
tems,” “Determinution of Il.ead in the
Air,”" “Identification of Industrial Dusts,”
and “Routine Sampling for Control of
Atmospherie Impurities.”

Each month the foundation issues a
digest of latest pertinent literature on in-
dustrial  hygiene, thercby keeping its
member companies constantly posted on
progress. Approximately 1000 separate
articles were abstracted during the vear,
An exhaustive legal stedy covering “Cowe
pensation  Legislation——A  Critical Re-
view” was completed and relensed early
in the year, as were the full proceedings of
the 1937 meccting. Two information
circulars were produced. A number of
special articles, describitg activities of the
fownclation, were published in medical,
engincering, and muamgamental o is.

Meanwhite, under research grants from
the foundagion, seientitic investivations
‘:mgrcsscd at Mellon Institate, 1larvard

"niversity, the University of Pennsyle
vania, and The Karanae Laboratory.

Various well-indivated, short-tinue sturd-
ies are conducted at the institukte under the
supervision of 1, B, Meller, ~enioe fellow,
Plant surveys and special investigatians
are being made alimost coulinuatls for
member compatices through the founda.
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tion's hlaratory in the iostitute.  Also
throush its headquarters here the founila-
tion servea an a central apent for the col-
lection, correintion, ond dissemmation of
diata on industriat health subjects. is
peeful function helps curtail costly dupli-
cation snel s orderdy advancing our
fronticrs of hnowledzze,

Two graduate followships were estab-
fished by the Tonndation at Harvasd Uni-
versity to invesligate enginecring pmi_)-
tems. These cho\\'e!:i?s will train ten in
industrial hygiene and hetp build wp a
skitled persannel to meet the increasing
demand for specialists from indostry und
government.  Une fellow will study (unda-
mentals of hoed design for control of gasis
and vapors where Jow velocities are s»cr-
missible.  ‘The other fellowship wil) relate
to the identification and distribution of
dusts in tisste. 3 .

Tho preventive enginecring committee
advises that

‘The question of “"what is the best appara-
tus and method for dust determination?” is
atill about where it was a year ago. The
Lurcau of Mines has shown that the im-
pinger is incfticient for collecting lead.fumes

.in mir and suggests the use of an electrical

precipitutor.  The Bureau of Mines has
dessnibed a midget imzirzer which is run
at & few liters of air per minute, instead of
1 cu. ft. (25.3 liters). This equipment, very
tight £nd entirely hand operable, may gradu-
ally replace the large impinger. eypecially for
work in mines. The various grab samplers
wre helpful, particularly for routine control.

8. R, Warren, Jr., of the University of
Peonsylvania, has reported on research in
roentgenoge: being supported by the
foundation . which seeks to improve x-ray
technicques for industsial purposes, as in
targe-scale medical examinations of graups

The data sugeaat that analysis of the ek
being worked dues not necesaarity constitute
a meawrye of the silica hazaed in a particular
indugtry.  When mare evideaee haa  been
analyzed it may be found practical to use
the propornon of silica in the atmosphere
u8 the basis of state coles, It is hoped that
the madifying influences of ather dusts may
also Le estallished upnn a practical basis,

The priaciphes involved in thesu studies
probably explain the variations in the rate of
development of silicosia in diffceent indus.
trivs,  Uhiimately they may make it possible
to weutealize the effects of sitica upon the
body. At present their influcnce is not
«ulficiently understood to he used in this
tnannes. In the writer's npinion the major
ovhbjective in the eampaign against silicosia
ix still the elimination of silica dust from the
working atmosphere.

T. C. Waters, of Baltimore, ¢hairman,
Maryland Oczcupational Diseases Com-
nission and member of the foundation’s
fegnl comrmittee, has commented on pros-
ent legal trends as follows:

Twenty.one states have laws compensating
disabilitics arising from occupational dis-
eases. The laws aleeady enacted have given
Tise to various controversial questions affect-
ing the relationship of ecroployers and em-
ployees. Their prezant auu cuwure adminis.
tration will create further problems.

Tha subject of time lost by industrial
workers because of disabling illncss, and the
cconomic need for the prevention of such
illness, with its attendant fnzaciel loss to
employees, are of vital importance. As
disabilitics caused by those discases which
we eall “'occupational™ are far less numerous

than thoso caused by the other common itls”

of life, it is & matter of concern to indus-
trialists today that occupationz! disease laws
should nat be administered as generat health
i Iawrs, to provids compensation for

of workinen. Ile and his associates e
perimented in taking parallel x-ray gnc-
tures on peper znd filra, and showed their
results to 35 of the country’s leading
roentgenologists. These pictures re-
vealed all singes of chests {rom normal to
advanced forms of ling lesions. The ex-

time lost by eruployees owing to common ills.
The 1939 seesiens of the lezislatures wili en-
act new Jaws relating to this subject or amend
inws now cfective. Carefu! consideration
shou!d be given to this legislative prozram.
These laws are the result of definite cconomic
need to afford to e¢mployees adequate com-
jon for injuriea they have sustained

rts were asked if the paper pictures were
Egequate jor diagnosis Aheir

were analyzed ia o
groundwork ior stan
genograpan J):O
cording to Warren,

It is apparent from thr data 30 obtained
that paper roentgenograms may be used for
survey work if the teehnique is at least equal
o that used in the tests and il means are

during the course of their employment. At
the time of enactment cmployers were con-
cerned nbout the additional cost to which
they would b2 subjected, but to date it
does not appear that tho laws now efective
have placed an unjust burden upon indus.

try, It is too early to predict whether or

not the administzation of the laws presently
d will he tul; dut if they fail
to aplish the purposes for which they

availeble for foltowing up P cas0s
by the uze of i roend on
x-tay flm. ‘I'hia lusion is qualified by

are designed, they should iail becauso of their
i t defects and inecqualitics, and not

the fact, noted by most of the men who
cxamigzd the Slms, thet x-ray Glm has a
wider range of donsity than x.ray paper.
In conclusion, the results of this survey sre
interpreted in terms of the practical pro-
cedure nectysary in industeial survey work.

1. U. Gardner, director, The Saranuc
(N. Y.) Labozatoey, has diselosed his find-
ings in a study of ‘‘mixed” clusts and “pro-
tector” dusts which he is eondunting under
« fonndation grant. His experiinental
datx support the thesin that various
minerals newoeiated with silica tend to ine
hibit itz action upon the body. While
many subistances may act as inhibitess,
not all nre eqrally effective.  When the
proportion of silica reaches 5 per cent or
were of the mixture, prolongid contact
with the tiz<ues may ultimately canse
fibrosia,  Jauly observations of metulhic
aluminuin and the hydroxidex of alumi-
ot and ot dmticate that ench of these
substinces may be more potent in protee-
tive effects than numerows other minerals
exnmined in the tests. e adided:

hecauso of the attempt by employers to
avoid the imposition upon them of costs for
compensating injusics resulting from opera.
tions to which their employees have heen
subjected.

Further employee health improvement
was the theme of the third annual fall
meeting of the foundation held st Mellon
Institute Novembor 17, 1938, which
was nttended by more than 200 irdus-
trial executives representing companics
throughout the country. Mesides prog-
ress reports on re<earch projects, authori-
ties discussed the socisl aud cconomic in-
plications of the foundation’s netivitics,

W. E. llotehkiss, of Carncyic Institute
of Teehmology, former prezident of Armoue
Institute, pointed out that, according to
competent estismates, 200,000,000 working
daya are lost anmiadly because of illness,
meaning Jusses of hundreds of miliions of
dullars to emplovers und theie ctuployees.
“I'he only question abant the future of a
problen  hke  this,” he continwed, “is
whether it i3 going to be handled sanely
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aad cansteuctively, and in & conrserutive
way bised an scicoce, of whother it ia pgoinyg
to be handled emotionally and restrictedly
and unintelligently,”

V. P, Alerrn, executive seerctary, Na-
tional Industrial Sund Association, ex-
pluined explicitly the interest of industry:

A steudy job, decent hours with rocd pay,
is no longer the sole critezion. To that must
be added industeial health. It is often
characteristic of goverament that, when it
swings with tho pendulum, it swings too
far and thus ageravates rather than cures.
Cnuwise occuputional disease laws have heent
wreitten, but who can deny that there is an
irresistible trend toward the enzctment of
such laws in every State® Those laws are
responsive to the apprehension of employees
about health hazards in industry., Induse
try will do well if it recognizes that fact and
meets it intelligently. .

This question of industrial health is not
the single problem of & single industry.
Neither iy iy an emotional nor sentimental
problem. It is a practical problem for
industry as & whole to solve. Statutes of
themaelves will not provide industrial
health. Asin the ease of induatrial aceidents,
industry has always showa a capacity, once
it recognizes and confronts a problem realis-
ticaily, to make steady r~* ==« tonard its
solution. Air Hygiene Foundation presents
a useful vehicle through which industry can
pool its forees in eliminating or controlling
hiazards to health in industry.

. Other addresses were made at the meet-
ing by E. P. Pendergrass, of the University
of Peansylvania, member of the founda.
tion’s medical committee, by R. R. Sayvers,
U. 8. Public Health Service, also a meiber
of the medical committee, and by T. F.
Hateh, New York State Division of Indus-
trial Hygiene, o member of the preverntive
enEincering committee,

With the growth of industrial hygiene
units in the various states (29 have been
cstablished to date) and the work of
federal Tigencies in this field, the founda-
tion has been able to ccoperate to 3 con-
siderable extent in these goveramental
activities, Publications and dnta arc ex-
changed and a murualty helpiut spirit of
collaboration has developed to an en-
couraging degree. The yezr has also been
marked by heavy requests from the public
for information relating to industrial
health subjects. The foundation makes
eve?' reasonable effort to fulfill such needs
for facts. There is an increasing public
insistence that the talents of industrial
management be directed to 2 greater de-
gree toward public weliare, as well as
toward private enterprise. And there sre
more and more indications that manage-
ment is heeding the demand for broadened
socio-economic leadership. A concrete
illustration is the existence of Air Hygione
Foundation which, beyond its contribu-
tions to wark-z-day health, reflects (avar-
ably upon the progressive policies of those
2350 comnpanies and associations supporting
this work, which benelts not only the
employer, but also the employee and the
community,

Results in the Department of
Rescarch in Pure Chemistry

Cursoruznary or Iyzoxoxra. In-
vestigations of chemotherapy in pncu-
monid, under way in this department (L.
. Creteber, head) for more tgu:\n 1@ veaes,
have beea actively pursued during the
i»eriml covered by this report, O, L.
sutler, Alice Renfrew, Mury EHostler, and
Muary Clapp have participated in the
publieation of papers on the chemionl ses
searches invalved, and K. R. Mease has
been in ehnrge of pilot-seale praduction
and  engineating  developinents.  The
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stady of derivatives of apocuprein® hans
been considerably extends d by the prepa-
sation of a nunber of new ulkyl and
hydroxyulkyl ethers.  Certaxin modificd
sulfanilsmide derivatives which contain
quincline or cischana substituenis have
been prepared and studies of other modi-
ficntions of the cuclons rolecule are in
progress.  atents have been applicd for
and some granted, both in this country
and abroad, covering the mare valuable
substances developad and the methods for
theic preparation.  The patents are being
acruired i order that proper control may
be \-.:ad over specifieations and distzibution
to the best interests of the gereral public
and not for prolit. The department has
suffered the loss during the past year of
C. L. Butler and Mary Hostler, who ac-
copted positions elsewhere.  New mem-
bers of the chemical staff will be an-
notunced later. .

To date the biologicsl and clinical stud-
jes of the cinchonas uuder the institute's
auspites have bren recessarily linvited to
the pneumonia prablem. It is planned to
extend their application to other infectious
discases as opportunity ofiers. Though
several iatercsting and active compounds
have been discovered none has appeared to
be «3 generally suitable as hydroxyethyl-
ap: wreine (No. 71), a compound which
has ~ ~n mentioned in previous reports
and . _cicntific publications, both chemi-
eal 27 & medicn) A sum..ary covering
three years of clinieal experience has just
been published by the medical coilabo-
rators, W. W. G. Maclachlan, J. M. John-
ston, M. M. Bracken, and G. E. Crurno.
The conelusions reached in this paper are
as follaws:

(1} The mortality fizure in pneumo-

coceic pneumonia in‘adults during the past
year Bas been greaty reduced in those
cases which reccived hydroxyethylapo-
cupreine,
(2) In comparing the mortality fGgures
of the chemically treated cases, which were
of course smatler in number, with the
serum-treated cases in Pittsburgh, for the
same types of pneumonia during the same
periad_of time, aknost identical results
were observed. (The drug, however, can
be used effectively in all types of pneu.
monia.)

(3) Hydroxyethylap
no evidence of disturbil

Acrangements bavey:
clinical investigation off
citics other than Pitze

Experimental work thWIPNS completed,
here and cl:ewhere, has shown that, in
identical dosvs withia the efective ranges,
bydroxyethvlapocupreine  will  protect
against pneumococcal septiceiala in mice
better than sulfanilamide and fully as
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well as sulfapyridian,  The<e comparative
stawdirs are being continued.

Nuerririon Axn Destan Canses, The
pure research fellowslip sustained by The
Bulill Foundation, on the relation of nutri-
tion to various phases of denlal caries (G.
J. Cox, assisted by W, 11 Wulker, Sama
Dixon, and Margaret Matuschnk), has
made certain advances in techniques and
has disciosed some new relationships of
food to tuoth deeay in its work of 1933-39.

As tooth decay is hizhly vrriable in its
frequency, nonc but a statistical approach
to the solution of the problem of preven-
tion of dental caries can be satisfactory.
Obtaining the data necessary for conclu-
sions from any cxperiment in this field
demands thie use of a jarge number of ani-
mals—in this case aibino rats—and the
toit of examining the teeth becomes very
time-consuming. During the past year 8
methed of preparing serial ground sections
of all tbe molurs of 30 or more rats sitnul-
tancously has been developed. This
method not only permits rapid grinding
but also enables the easy accomplishment
of the examination of the teeth and the re-
cording of the Hadings—tasks that are
much more difficult with the usual serial
sections. FPrevious findings of the fellow-
ship have been based soTel_v on cavities
observed it teeth swithout sectioning; gow
it is practical to make a complete study of
the teeth of both past and iuture experi-
ments.

Rescarch on the beneficent effects of
fluorides in the foroiation of teeth resistant
to caries has not been entircly conclusive.
Mcanwhile there is evideace being accumu-
lated elsewhere to show that children with
mottled enamcl, 8s caused by Buoride in
drinking water, have increased resistance
to dental caries. Aunalyses by others have
demonstrated more fluorine in enamet of
sound teceth than in that from carious
tecth in the same mouths. Two of three
series of experiments by the {ellowship
have divuiged that a minimum content of
fluorine in the diet of rats during the for-
mation of the molars leads to diminished
resistunce to dentul caries. A third ox-
periment  wss  ingonclusive. But the
agreement of the two successful tests with
the two lines of evidence cited above, as
developed by others, indicates that ex-
perimental proof of this function of
fluorine ¢an be supplied by the rat tech-
nique of the fedowship.

n 2n attempt to determine what factors
in meat confer caries resistance to rat
teeth, & scries of diets varying in protein
content has been fed to rats. No differ-
ence in caries susceptibility was npoted
from diets ranging by 5 per cent steps
from 10 to 33 per cent protein. A similar
study of varied caleium to phosphorus
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ratio showed that in the rat the mnother
during pregnaney and lectation cnn pro-
vide cateinin and phosphorus for good
teeth over & wide rangie of ratio of ium
to phospharus.  On the low ratios, how.
ever, wothers and  young  displayed
detrimental eficets of the diets so fur as
body wright was concerned,

Some peelininary  expenitaents  heve
invheated that suppression of saliva bads
to promation of decry, These results are
in agzreement with observations of others
on the relation of supply of saliva and
human dental carics.

Rescarches at the YWestern Peunnsyl-
vania Hospital

Under support of the.institute, o3 rec-
pmmended by C. B. Schildecker, chemo-
therapeutic studies with aromatic suifur
compounds have been conducted by R. R.
Mellon and his stali of eight, using princi-
paily pneuraocoeci and streptococct as in-
fecting agents and rets and mice 43 hosts.
Extended comparisons of effective dosage
and protective values have been made
with large numbers of pnimals and numer-
ous compounds. Investigation of the
mode of action of swianilamide indicates
that the compound likely permits the
over-production of metabolic products by
the infecting pneumococcus or strenio-
coceus, which results in an altesation of
the growth rate or grovth character of the
latter. Thesc results will be tha busis for
further study. Over and above journsi
publications, 1938 saw the issue of
“Sutfznilamide Therapy in Bacterial In-
fections,” a beok that surveys the litera-
ture reporting the cé:lpcrimcnt-zl ard clini-
cal studies conducted in this country ead
abroad.

Fundamental rescarch in bacteris! varis-
tion, using stroptococci and tubercle
bacilli, bas provided additional experi-
mental evidence that transforrsations do
oceur within the present accepted classi-
fications. These findings are being cp-
plied both diagnostically and therapeuti-
cally as opportunity offers. Host [uctors,
such as fatigue and shock, have been
studied ixr cosrelstion with susceptibility
to infections, s well as various forms of
{herapy which influence & subject’s ability
to resist injection.

Always supplementing usefully any
investigative activity is the contrivance of
ana.'atus which will contribute to tue
elucidation of the problem. The chief
product in 3933 was a microzinemato-
graphic apparatus which providez sufi-
ciently high reagnifications to recocd single
bacterial cells. ~This device was put iato
use late in the year and early test films
denote that it will facilitate the study of
bacterial growth and variation.

Industrial Fellowships in Operatiou at Mellon Institute during the Fiscal Year, March 1, 1938, to
March 1, 1939
Friiowsnmir Naue FELLOYWSUIZ Naug Friiowsutr Naxe
{1z Fornoation FriLows axp {wtry FoTNDATION Fruiows axp {wira FacxoaTiox Frirows aNo
Yean; ASSIITANTS Year) ASI3TANTS H Yran) ABaaTaNTs
Abrasives (1930 A. P. Thompson Bone Products (1935) 5: . Baezety 1. G. Marini, Jr., ss-

At¢id Recovery (1935) W, W, Hodge
A. E. Cran,
from Jan, 27

I B. Meller, senior fel-

ow

1. F. MeMshon

W, I{. Huck, from June 1
F. F. Rupert, o Oct. §

1L, B, Melter

sssistant,

Air Mygiene (1833}

Air Pullution Control
(ty2n)

Awine (1937)
Anthracite Industrics
35

R, V. Rice
11 3. Rase, senior fellow
n. uhnson

ant, hoem July
3. 3. Bhields, saaistant,
fromn Sept, 16

. R. West, saistant
. H. A. Kohmaa
B. H. Cilinore, seuior fel-

low
G. O, Hall
C. 1. Jones, s
. E. llenry
W, J. Retwingtun .
. W, Sweitzer, senioe
feltow, to Apneil 1
A E. Ceaig, nssistant, ta
Oct. 15

Bread (1930)
Calgonizing (1633)

Caon (1935) iior fellow

Carbon Dlack (1927)

Ceramie Chemicals W. J. Baldwin
(1933)

Chain {1036} D, ¥ l'lrtm. wenior feltuw’
A 3

W, AL ‘;:libul. Jr., sas
alstang, from Sept. 15

sistant, [com Jaa. 16
I, F. Smy
Jung Seato
Touive Leslie,
R. T. Scherer, sssatsat,

from Seps, 19
Mare Barrin
D. ¥, Altimice, assistant,

featn June 1
Dani-l Snyder, assistsat,

!roln Mar. 21 to May

Chentical Hygiene
{1937)

Cheainiuta (1936)

3. E. Troutmau, assiste
ant, to Maz, 21

C. F. Bailey, eenior {cllow

A, W, Potre

Jules Labarthio, Je., sen-
jor {elinw

A F, Test

M. 8. Morgaa

Cipntet Teehnolozy
(1932)

Cuamodity Standards
[SEAT0}

0.08




o

INDUSTRIAL AND ENGINEERING CHEMISTRY

YOL. 17, NO.

Frironn ano
Anstscanes

Frerowasmr Navie
{wiene l'ousoanion
Yrans

Frurows axe
ANNISTANTA

Fruwawsurr Naur
0.

Cark (1930)

Cotteon_Foundazion
(4930)

Cotton Yarns {1923)

Cottonsced Produets
(1930)

Dairy Technology

DLaygl, assiste

Weissert, nstistant,
from Feb. 15
DM
R. F. Nivkersyn .
1. 8. Oleott T
C. B, Green, assistent,

{rom . 15 .
C. . Thornton, sssist-
aat, from Jan, §
. (uus. assistant, to
\lay
C. F. GolditLwait
H. L. Hegddler, assistant

R. G. Goldihwyit, ma- 3

sistant, {rom June 8 to
Sept. 4
AW, Harvey

H. K. Salzy

(1931)
Diclectrics (1037}
Drafe (193%)

Diyisg (1923}
Flestrodeposition

(1939)
Enamels {1923)
Ethaaol (193S)

Felt (1939)

Filter (1935)
Flavoriug {1935)
Food Container(1935)

Food Yarieties (1921)

Garment (1929)

Glazing (1933)

Gypsum (1938}

Heating (1928)

Tousehold Uritiries
(1938)

Insecticides (1917)

R. N, Wenzel
K. J. Miiler

. n. Felton
Betty Bowser, auNant.
from July 5 to Nov, 4

R. H. Lester

D. G. Bennett

H. W Coles
W. E. Tournay, assist-
ant, from Oct, 3

R. R. Fulten

F. F. Rupert

F. F. Johnson

O, 0. Miller. senior fellow
J. M. Boyd, to Jan. 1
E.lR. Hardiar, senior fel-

Helen Wigmzan
L. L. Lachst, from Feb.

AmRY s —————

Paper (1928)

Pasteurization (1936)

; Peart (1038)
Petroleum Refining
(1911

W, C. Jell, asaistant
Tred Peelor, assistant,
llr:m Juiue 20 to Aug.

D, renior fellow
dson

y tz, sssistant,
B, P. Brenkes
O, F. Hedenburg

Insulaticn andRooAng R, l! Xn!rmn. senior
{1916)

lodine (1939)

Laboratary Consttu@
tional Materials
(1935)

Lead (1036)

Meat Merchandising
{1033)

Meter (1033)
Minernl Provlucts
(1936}

Natutal Gaa (19135}
New Plastics (31043)

Niteoween Compunnds
(L)

Optical Class {1231)

Oupanie Synthesis
Y

R. \\. Otumllcr
P. F. Johnson
E. E. Marbaker

F,J. Wit Ii.m
M. D, Cou
e 3. ~cho¢il4. assisiant
. F. McCarthy, umt-
“ant, from Nov, &
R. L. Wakeman
Q. J. Bair, senior fetlow
RN, Palie

1

“from Feb. .
. 4 S'uraf. ayvistant,
feom Feb. 1
. R, Lrevorroew, assiste
ant, from Feb, 1

J. . Gaenee

J. K. Sinons

P, Ji Wilson, Je., senivr

EAI \\ cllt

1 3 L Jours

L 1. Nlein, asvistant.
from Jaly J tu Aug. 31

H, F. Nubertson, acnier
felliw

M 1 Fate

h. assistant,

® Listel alphabetieally accotding to hnme.

(19
Plate Giass {1936)

Iressing Machinery
(5925)

rinting (1238)
roletm} Metals

|
E
|
|

I utreln e Coungitizs
Ny

AL B Buese, Sr,
H, D Cugnn

I, G Steark

.G Goerbiian, Jr.
Jclen Wax
C. P, MeClell:ind

A, 1., Wileon, frem Jan. t
J.J\L Russ, Jr., from

D C. Lewis, from Jan. {
“ Patton, from

1
C. 0. Strotber, from
Jun. 1

E. C. Martin, assistant
T. X Maker, axustaut

. 1. Spessard, assistant
Richard Shificr, assiat-

L300
R. T. Hull, assistant
Frank Snyder, asaistant
9, ANIJ‘SHE
ok I-u:.cnseo. Ag3istARS
W, B. Brown, »:
D. M. Clarke, assistant,
from Dee. 1
B, G. Wilkes, to Az, 1
Walter Kuran, asaiatant,
to Dee. 20
R, C. Bolts, assistant, to
Nov. 3
P. B. Davidson
J. D. Alley, to May 6

w. D CII“\’

3. P

3
R. A, Scegeman
A, E, Alexander
W. A. Grusa, senior fel-

D. R. Stevens
W. P, Ridenour
John Metschi

- Nickels
.. Wolle, assistant
cuune 15, assisgant

3. 8. Me: ey, Assistant

'S. K, Kapfl, assistaat,

from Jupe 1

R.C. Pn;uer. assistant,
lrom Sept, 16
C. W. S:atler, assistant,
to Aug. 15

H. W, Coles, senior fellow

Aacy Dodds

F, ™. Adams, senior {el-
Tow

Lee Devol
J. D. Jeskins
H. O, Fanr
\tuuoa Maclean
. Crizt, pssistant
C. a\. Biskop, assistant
V. G. Andrews, ausistant
H Letner, assistant
K. \\ Guenther, assist-

P. \\ French, assistant
Alulndet Legsin, assiste

R. J. Cowles, assistant,
!rom Oct. 10
. B. Smp:an. to Dec.

K. B. MeAlpige, to May

P. H. Dewey, to \l:v 16
C. B, D«ker. to May 16
W. H. ’d cAn, to \!l\' 16
H. }{. ouglas, to May

k. \!. Adams, to April t

W. R. .\lol!':u. aspstant,
3 to June 6

L. Ey| f:" assistant, to
J B. (obb. assistant, to

“May )

Tu:tell l lemap, aavist-
ant, to Apeail L

F. R, Clark

M. W, Weisa
3. ‘I!. Youug, senivr felo

P. W, Jenking
A .

Duiubauhl, assist-

(.. ) Oalmu Amsistant

S.w. Mr('une. Rdatant,
frany Febs. L

Lecuy Thompeon, sasiste
snt, from Feb, |

G, 1L Youne, sevioe Jel-

Protein (§337)

Raclin (1036)

Rayon (1933

Refractories (1917)

Rubber (1938

Safety Fuse (1930)
Sbaving (1932)
Silicate {1917)

Silk (1939

Slag (1921)
Soybean (1933)
Special Dyes (1938)

Speciaf Plastics (1938)

Steel (1027)

Stone (1934)
Sulfur (1931)

Surgical Supplies
193Gy

Tar Acids (1033)

Tar Proparties (1937)

. Techuieal Classware

(1931

Yestite Yinbhing
(1934

Thread (1935)

Tube (1938)

Watel Technology
(1)

Yenat (1080)

Panline Hopler,

hirde, assist-

W. S, Clans, senior fellow
W. L Tbhompson

3. W. Rayuolds, senior
fellow

WML l\n(:

G, A Webd

E. E. Hee., a3vistant,
from May 16

W, McClune, assist-
nt, fromn June

. ¥, Fox, ashsum from
Apr. 21 to Dee. !

co, astistant,
to Dec. 1
assistant,

Darton Barncs, sssistant,
teom Juns 27 o Dec. 1

Marctin Cerntely, Jr.. 23
sistant, from July 1 to
Dee. !

RT. %bcur, assistant
to May 1.

\\l B. Butuett. seniot fel~

R. 0 Denyes
W, B, Milier
. Alter, Je,, wssist-
ln{ fram Nov. 7
W, 3t, assisiant. to

i .

S.l\!. Plelps, senior fel-

E. B. Read

E. C. Petrie

R. YW, Linmes -

J. P, Muloacy, assiatsut

R. C. Briant

G. H. Eadie, astistant,
from Feb. 2

D. ¥, Pearsall

E. J. Casselnian

L. G, Hewitt

R. F. Stuewer

Tracy Barsuolomew

N. J. Beaber

W, E. Hallang

F. C. Alexander, assiat.
ant, from Sept, 20

W. L. Kasz

S, A B-ale\ u-nz:,rie}low

D. E. Liab

R, C. Dnam

P. V. MeKinney, senior
tellow

M. G. Mayberry

Winten Brown

L. C. Rowe, assistant, to
June 6

W. L. Nelwon
P, Hazlext, sasistane,
“from Feb. 20

J. Cibuls, assistang,

from Sept. 25 o Feb.

W, E. Tournay, assistant,
to Oct,

E. B, Kes

R. "E Caldcr wood, assiste

W. L. Willixina, #ssist-
ant, from June 14 to
Sept. 10

. L. l\ellcf. assistant,
:l,wm Junc 13 to Sept.

R. R, \!cCre-or. senior

oW, Jerduu. assistant,
from July 1S

J, E. Teoultman, assist-
ant, from Mar. &1 to
Sept. 1

R, B, Ackley

T.IA. Wilson, senivr fel-
L, ‘ll. Meclean
DF Menaed

G, E. Barker
3. J. Bnicht, senior fels

ow
15, B, Foutn
lI W, Wdker,

Puarvennan U, N, AL
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