, .
. é’ ) ‘ Air Hygicne Foundation of Amorica,
iy 4400 Fifth Avenuc,
Pittsburgh, Pa.
. April 27, 193S.

NOTE TO MIIBERS:

Enclosed is a copy of Mellon Institute's ennual report
which has just becen published and which contains a special section on the
work of Air Hygienc Foundation (see puge 239). Parts of this scction may
interest various executives in your organization. May we ask, therefore,
that you pleasc bring the material to the attention of your associates?
Also enclosed is a reprint of an important article on aluminum vs. silica
¢ust., Extra copies of both reprints are available if desircd.

H. B. Hcller
Managing Director
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Research at Mellon Institute duringe 1938-1939°
)

SPECIALLY prominent among the
E institute's rceent undertakings has

been the inception of rescarches
along a broader front for greater service
to scienee, industry, and humanity, In-
vestigations huave been begun in several
hitherto little studied fields of engincering
materials and mechanical equipiment for
manufacturing, coustruction, and trans-
portation. Another feature of the year
193S8-39 has bren the expansion of work in
public health, industrial hygienc and eco-
nomies, pharimaccutical chemistry, electre-
chemistry, textiles, plastics, and building
technolozy. Special facilities and ap-
paratus have been furnished for these new
investigations.

The institute is the hub of the scientific
organizations in the Pittshurgh district,
most of which meet regularly in its audi-
torium. N=tional conventions held dur-
ing the year in the institute’s home in-
cluded thozz of the Aiuetican Association
of Anatomi: “necial Libraries Associa-
tion, Insula* Zommittee of the Na-
Council, Air Hygiene
the Society of Rheology.

Foundation, -

General Infuocmation on the Insti-
tute's Researches

The 86 industrial fellowships—30 mul-
tiple and 56 individual fellowships—in
operation during the institute’s fiscal year
March 1, 1933, to March 1, 1939, are
listed at the end of this report. These
programs of rescarch 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 years or more, and of this
pumber 20 have been active 10 years, 11
have concluded 15 years or more of re-
search, and § fellowships are 20 years of
age or older. The institute spent $1,104,-
405 in conducting pure and applied science
research in 1938-39.

New Ferrowsuirs or 1938-39. Seven-
teen fellowships began operation during
the year: Acid Recovery, Draft, Electro-
deposition, Ethanol, Felt, Filter, Gypsum,
Todine, Meter, Pearl, Printing, Rubber,
Silk, Special Dyes, Special Plastics, Tube,
and Watch Technology. Fourother fellow-
ships have been accepted and will start
work soon. Brief 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 pear] {cllowships, On the fellowship
on special dyes, at the end of the year,
G. B. Yeild replaced W, E. Holland as the
incumbent; the latter then joined the
donor’s organization in a technical ca-
pacity.

© PkevENTION OF STreEaM PounvrioN ny
Waste Iickun:  Liquors.  The fellow-
shin on acic recovery of the American
Iron and Steel Institcie (W. W. Hodie,
incumbent) was founded last summer to try
to solve the problem of preventing stream
pollution by waste pickle liquors.  Concerted
efforts are being made to improve cxisting
methods and to evolve new ones so that
eventonlly o technienlty and cconamically
antisfactory pracess witl bo developed for
the treatment of spent pickle Liquors, to ob-
tain from waste liquors chemieal by -produets
and to discover uses for them, nnd to produce
from the acid waste liquors an ellluent which
will Lo neutrnl in reaction and sadisfactory
to public health and industrinl authoritivs,

¢ Alatract of the ‘Fwenty-Sixth Annual Report

of thn direetor, 1. K. Wendlemn, tu the trustees of
the institution, .

1
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The work of the fellowship has included
a survey of manufacturing operations and
methods in use for the treatment and dis-
posal of spent pickle liquors in important
steel-producing  districts of the country.
Preliminary studies have been made of 35
proposed, patented, or partially industrially
daveloped processes for the treatment of
waste pickle liquors, and detailed investiga-
tions are being conducted on a few of the
most promising procedures. Already, in
three of these processea, decided improve-
ments have been effected, and in two other
processes engineers and chemists are working
on sugzested changes of likely benefit. A
series of experiments iz well under way on
possible uses for a material recoverable from
spent pickle liquor, and plans are being made
to carry on an investigation on the utiliza-
tion of pickle liquor and its chemical by-
products. The quuntity of waste pickle
liquors produced by the iron and steel plants
cf the United Stiates hus ueen varicusly
estimated at from 500,000,000 to §00,090,000
gallons per year. Hence the development
of suitable processes for the treatment of this
immense quantity of industrial 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
pollution.

ResuarcH oN EvecTrODEPOsITION. On
the fellowship of the Standard Steel Spring
Co., R. H. Lester has a broad prozram of
investigation on electroplating 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 can give a
plating of a pore-free type that has been
found to be corrosion-resistant, especially
in oil wells. The deposit can be made malle-
able and to withstand abrasive as well as
corrosive attack. Steel plated by the novel
process has likely markets in the manufacture
of pipe, tanks, barrels, special containers, and
apparatus.

InterovEMENT OF Atr Firers. Last fall
the American Air Filter Co., Inc., set up a
fellowship for the investigation of materials
of value for the construction of filters for
air-conditioning systems. F. F. Rupert, the
incumbent, is giving special attention to
the chemical treatment and coating of steel
wool and other filter materials to provide
the preatest degree of durability and effi-
ciencey.

Basic Researca ox Gypsuy PropurcTs.

The feilowship held by IH. E. Simpson-is -

investigating for the U. 8. Gypsum Co.
the fundamental chemistry of plaster tech-
nology as related to the propertics of the
various products manufactured basically
from gypsum and calcined gypsum. The
objective is the developinent of new processes
and techniques which will have wide applica-
tion in the field of building materials,

Jopink Reseanren Resunsen. During the
period January 1, 1925, to January 1, 1933,
the Ioldine Educational Bureau, Inc., sus-
tained a serics of fellowshipa in the institute
whose purpo-¢ was to extend the uses for
indine.  In the courze of this investigational
work G. M. Warny, the senior fellow, first
studied the effectiveness of jodwe in the con-
trot of smut on eats and, in couperation with
veterinaniang, the pluce ofiodine in veterinary
medicine, He next enrvied out a compre-
hensive research on the behavior of jodine
solutions  at  liquid-solid interfaces, from
which eamo new knowledge respeeting the
wetting power of iodine from various anti-
reptic solutions nnd nlso a vew indine anti-
septic. 1o then colluborated in an estrn-
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mural pharmaceutical study of iodine solu-
tions for antisepsis, devised apparatus for
use in the determination of iodine in very
low concentrations, and participated in a
thorough investigation of the value of jodine
for livestock in central Pennsylvunia, con-
ducted at the Pennsylvania State Colleze.

Early in 1930 the Iodine Ildueational
Bureau again became a fellowship donor,
having decided to support scopeful investiza-
tion on uses of iodite in industry, animal
husbandry, and pharmacy, and F. }'. Johnson
has initiated this project.

Stupres 1x Meter Tecuvorocy. The
Pittsburgh Equitable Meter Co.'s fellywship
on mecter technolozy, with R. L. Wakeman
asthe incumbent, is investigating the apphica-
tions of synthetic resins and plastics as
constructional materials for gas and liquid
meters.,

Modern expansion in the use of industrial
gases, the development ~f neaw nrcducts,
such as propane and butane, and increased
attention to materials balance and utiliza-
tion of meters in establisbing thiz balance
have confronted the producer and consumer
of these gases with circumstances which
often make it desirable to replace leather
diaphragms of meters with materials rore
suitable to the respective conditions. This
need has been recoznized for several years
by the American Gas Association, as wit-
nessed by the existence of an association com-
mittee to study meter diapkragms and the
active participation of L. M. Van der Pyl,
of the Pittsburgh Equitable Mecter Co., on
this committce. The meter {ellowship,
with his collaboration, is pursuing a compre-
hensive investigation of the propertics of
synthetic materials which may be useful
for this purpose.

Within the past two or three decades, the
necessity "for meters in the production and
marketing of wvarious liquid commodities
has increased in proportion to the expansion
of the chemical, petroleum, brewing, and
other industries, and the demand for meters
to handie hot water and other hot liquids in
industrial establishments has also grown
enormously. This widened use of hquid
meters and the increase in exacting re-
quirements placed upon them make desir-
able a search for new materials of consiruc-
tion. The current vigorous development of
the chemistry and technology of synthetic
resins, coupled with the versatility of their
properties and applications, sugugests many
new uses for them in the design of fluid meters
of all types. With such applications ia view,
the meter fellowship is undertaking an in-
vestigation of the behavior of plastics under
adverse conditions which may in the {uture
become standard metering conditions.  As
the dimensional tolerances in meters are
necessarily lower than those in most other
articles in which plastica have heretofore
been utilized, speciul methods have heen
developed for measuring heat resistance,
deformation under load, and dimensinnal

“change in varicus liquid media, ridd an at-

tempt is being made to correlate these and
allied propertics with the chemical nature
and thermal history of synthetic plusties.

New Kxowirepce ox Prants. The
members of Pearl Assuciates, Ine., repre-
senting  tho leading retail and wheleah:
dealers in natural oriental pearls in the
United States, established a fellowship, with
A, Eo Alexander as  the incumbent, to
gather complete seientifie data on all pearls
originating in marganitiferons mollises,

Microscopic  stuchies  of  thinscctioned
pearls by the felow have revealed that not
nll penrls nro comprsed af the vrthorbombic
varicty of ealeium carbonnte  (arogonmite)
Severnl farpge nntural salt water pearls on
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sectioning have been found to e formed in
part of the much commoner hexagonal form
of calcium curlwnate (calcite).  Discovery
of the presence of calcite in natural salt
water peatls proved important when sub-
gequent expeniments were conducted on the
use of optical and x-ray equipment as a
means of distinguishing cultured from natural
pearls. The Japanese cultured pearl hius
been shown to possess a large core, which,
in representative specimens, averages from
© 75 to 00 per cont of the total hmear diameter.
Thie finding is at variance with implications
in published statements generally aceepted
by the buyinz public as valid. Another
phaso of the fellowship rescarch has involved
tesring equipment in use to distinguish cul-
tured from natural pearls, to find methods
whereby this equipruent could be improved.
A case in point is x-ray prucedure, employed
for many years for pecarl differentiution,
which has been modified to yield information
on pearl substance quickly and accurately.
The chemical, physical, and optical tests
performed on pearls and the data obtained
will form the basis for a cowmprehensive
report. The work completed so far has
demonstrated the superiority of the natural
pearl in esthetic quality and homogencous
structure over all pearls made by artifice.

Researcrm 1Nx Warcr Zucnicatinx. 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 objectiveis the development of improved
watch Jubricants. The lubricant being
sought 1must be nonvolatile, nonspreading,
noncorrosive, and chemically stable; it
must -possess the proper viscosity, pour-
point, and solidification temperature, and
must lubricate satisfactorily. Special meth-
ods have been developed by the fellow for
measuring these propertics. Among such
accomplishiments have been the design and
construction of an instrument for evaluating
the “‘oiliness” of watch lubricants. Par-
ticular attention has been devoted to a cor-
relation of the desired properties with
chemical composition. These studies have
led to an intensive investigation of many
synthetic organic chermicals, which have been
learned to possess certain superior qualities
over the older, cornmonly employed animal,
fish, and mincral oil's. Promising results
have been obtained with some of these new
products in actual watch tests.

CoMPLETED TI'crLrowshir RESEARCH
Proorayvs. The following fellowships
concluded their investigations during the
year: Dairy Technology, Drying, Flavor-
ing, Food Container, Glazing, Household
Utilities, Pharmaceuticals, and Stone,
There {ollows a description of the general
activities of and the development of
“Thor" products for foundry use by the
fellowship on dairy technology. Then
there will be given the present status of
flaked coflee, a creation of the food con-
tainer fellowship. The principal research
accomplishments of the fellowships on
pharmaceuticals and stone have been
published.

" New Propucrs Froy Skiv-Mick Sovips.
Industrial uscs for milk ingredients offer a
solution to the larze problem of profitable
Jdigposal of dairy wastes and by-preducts.
Though there is very hitvie cutright wastaze
in the processing of milk, there is a lurpe
amount of material which finds its way into
feed markets as an eapedient for quick dis-
pusal.  Treatinent of such milk products to
yield industrially uscful articles has been
one objvctive of the dairy industry for
numixr of years, Cuasein glues and plasties
are alrcady wel eatablished in commerer.
Additional outiets for milk hy-products were
the objectives of tho fcllowship sustained
by the Borden Co. frum Qctober 1, 1041, to

INDUSTRIAL AND ENGINEERING CHEMISTRY

January 1, 1939, The acopo of this progratn
waa such s to include for investigation the
several types of material obtainable from
nilk—namely, casein, lactalbumin, and
lactose, and the combinations thereof oc-
curring in skim mitk and whey. The scveral
projeets were carried to varying stages of
development.

A new application of the adhesive proper-
ties of milk proteins is seen in the de-
velopment of a line of materials for foundry
use. Three products, protected by patents,
marketed in dry form under the trade name
*“Thor" by the Borden casecin division, have
heen made available: a core biuder, a core
paste, and a silica wash, the latter for em-
ployment in steel foundries. Adaptability
of milk proteins to these uscs has re-
sulted through the discovery of means of
solubilizing and rendering effective the
otherwise insoluble proteins. High adhesive
streangth, resistance to moisture, and unique
burning qualitiecs of these materials have
enabled the f{ormulation of products pos-
sessing featurcs of special importance in
foundry molds and cores. The research in-
cluded some new measurements of proper-
ties of foundry binders, pastes, and washes.
Simplified methods were devised for evaluat-
ing these products which bLear on their
employment in practice

H. K. Salzberg, the holder of the fellow-
ship throughout its life, was promoted
to the donor's technical staff in Bainbridge,
N. Y., on January 1, to participate actively
in the further development and commercial
introduction of *'Thor” products.

Fraxep Corree. In 1934 the food con-
tainer fellowship of the Continental Can Co.
anncunced the production of flaked coffee, ob-
tainced by rolling freshly roasted and ground
coffee [see News Ebp., 12, 141 (1934)].
Flaked coffee oficred to the consumer a better
balanced cup of coffee and a greater economy
in the use of cofiee, because the flaking
operation, by thoroughly crushing the cells,
renders their contents more readily acces-
sible for extraction. ‘This cconomy, in
fact, amounts to a 50 per cent increase in
the number of cups of coffee per pound.
Flaked coffee has been available for three
years in packages, but its use has been limited
to the brands so packed. The latest de-
velopment is o counter flaking 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 hatel or restaurant kitchen.
Coffee so processed has the same brewing
characteristics as packaged flaked cofTee,
and it is believed this new development will
greatly extend both the popularity and
availability of coffee flakes.

Bibliographic Statistics

During the calendar year 1938, 17 bul-
letins, 27 research reports, and 43 other
apers came from the institute. Twenty-
our United States patents and 38 foreign
patents on fellowship inventions proceeded
toissue. The total publications for the 28
years ended December 31, 1938, have been
20 books, 174 bulletins, 803 rescarch re-
orts, and 1225 miscellaneous articles; 714
nited States patents were granted dur-
ing the same period.
Avuounceable Prozeess in Continued
Industrial Fellowship Rescarches

Uses ror Anxturacive,  Completely
automatic heat is readily obtained with
Pennsvlvania  anthracite,  without  the
necessity of any attention for weeks at n
time. ‘Lhis result is secured by using a
stoker which withdraws anthraeite from
the bin, burns it under thermostutic con-
trof, andd draps the ash by gravity into an
ash-storage pit beneath the heater. ‘The
multiple fellowship of Anthrucite Indus-
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tries, Ine. (1. J. Rose, senior fellow) has
muade engincering studies and prepared de-
signs for modern anthracite bins that sct
new standards of convenienee, cleanliness,
and appearance.  Completed  bLulleting
give working drawings, construction de-
tails, and cstimates for gravity ash-re-
moval methods. ‘

In many cases, anthracite ashes may be
used to advantage by the houscliolder, for
it has been found that they improve the
texture and tilth of clay =soil. . T'he ashes
also reduce soil eracking and erosinn and
help plants to withstand droughty con-
ditions.

fertilizer. Rescarch on uses for anthracite
ashes and colliery refuse for the manufac-
ture of building materials has continucd
with interesting rezults, particularly in the
field of heat-insulating materials,

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

“CarcoNITE” 1§y Dainy Creaxing. In
consequence of laboratory and large-seale
work conducted by the multiple fellowship
of Calgon, Inc. (B. Y. Gili..., senior fel-
low), the use of “Calzonite” was found to
be advantageous in the clezning of dairy
pasteurizers, heat exchangers, and storage
tanks, as well asin the washing of cans und
bottles. The large-scale investication of
can and bottle washing was supplemented
by a bacteriologic study which yielded
turther confirmation of the sanitational
value of film-prevention in cleaning proc-
esses.

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

Craixs axp Eurcrric Wenvine Robs.
In 1036 the McKey Co. estallished a
fellowship for investigating problems of
tire and industrial chain manufacture, with
D. I'. Helm as the incumbent. Later the
study of flux-coated shielded-are welding
electrodes, another wire product, was
edded to the program of the fellowship,
which was expanded to a multiple basis
with the appointment of J. E. Ilarris as
junior fellow. During 1933 2 number of
successful welding electrode coating com-
positions have been evolved by this re-
search group working in cooperation with
the donor’s laboratories. These products
have been carried through the full evele
of development and are now in production.
It is planned that researches WilFbC pursued
broadly alon% the lines now under way,
including studies of the processes of manu-
facture and durability of chain products,
origination of shielded-are welding clee-
trodes for special purposes, and investiga-
tion of general problems in the domain of
welding technology.

Coxaxop1ry Stanparps. The multiple
fellowship  of Kaufmann Department
Stores, Inc., which i3 concernced with

roblems of retail merchandising, has

een in successful operation eight years.
During the past yeur the fellowship staff,
headed by Jules Labarthe, Jr., has had a
program consisting of the fellowing five
genera! branches:  vre-evaluation of mer-
chandise offered to store buyers, estab-
li<hment of specificntions and informative
labels for own-brand and other staple
merchandize items, evaluation of custouer
complaints about merchandize servicea-
bility or usefulness, rendering techuical
service to the store maintenance depart-
ment, and edueation of salespeople and
cansumers,

The pre-evaluation of merchandise has
been econducted s fur a3 possible ac-
curding to recognized standard test meth-
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. Refractories work in the institute’s furnace room

ods. Two or more competitive items were
invariably compared and the superior
merchandize recommended for purchase.
Eizhty-two specification-standard  staple
items were added to the list begun two
years ago, and the iellows 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

complaints. st common causes of
failure o° defective merchan-
dis- - ) on dyes affected by
st .-7..n3, poor color fast-
ue . ~acrocking, and inade-

.2 in lower priced mer-
aows promuleated to the
sal- . ructive material.on mer-
chundiz. . .uty and care, both in the form
of writtea information and by occasional
inforraal talks. The senior fellow ad-
dressed nearly 40 women’s clubs and other
cons-umer organizations of the Pittsburgh
distriet. :

Four of the five phazes 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 occasional failure to give good service,
and providing useful directions on how to
judge quality in goods and how to care
for them. In this day, when the so-called
consumer movement is of such importance
to retailers and manufacturers and labeling
legislation is so general, the unbiased {ech-
nical advice of this fellowship is of ever
increasing value to the donor and the
public,

Corrox  Fouxpation  Ferrowssrre.
This multiple fellowship—supported by a
philanthropic group of business men or-

anized as the Cotton Research Foun-

ation—devoted its first yvear to a com-
prehiensive survey of the literature on
cotton and cotton products and to a
laboratory research program for the pre-
liminarv examination of potential new
uses. ‘The provision of this activity by
voluntary contributions from a large num-
ber of participants in this commendable
movement is worthy of spccial note.
Broudiy speaking, the aim is to make both
fundamental investigations and practieal
studies of any subjects that curey the
possibility of improving the cotton economy
of this country. In order to progress as
rapidly £5 possible, the initial fellowship
wrxonnel—conasisting of 1. M. Musser,
LoF Niekerson, and LS. Oleott—hus
been expanded by the addition of five
assistants.

A review of the literature on the proper-
ties of hull brun and of previous sugpes-
tions for its utilization has been comn-
pleted and  submitted  for publication.

g}‘:l

NEWS EDITION

Moreover, a compre-
hensive chemical
analysisof this material
and a spectrographic
examination of its ash
have been carricd out
and will soon appear
in print. The fellow-
ship has developed a

sweeping  compound
based on cottonsced

hull bran that is be-
licved to Le more ef-
ficient thun existing
comunercial types; con-
siderable intcrest bas
been shown in this
product, and it is ex-
pected that a number
of companies will un-
dertake its manufac-
ture in the near future,
Problems concerned
with the isolation and
properties of cotton-
seed proteins have re-
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Basie work on the properties of cotton lint
relating to certain specialized indu<trial
applications is in progress,  Methods of
processing amd puritication of hull hinters
arc being inspeeted.

The Cotton Research Foundation, con-
tinuing its poliey of providing finuneial aid
to institutions proposing interesting re-
scarch projects fur cotton utilization, has
established, through the agency of Mellon
Institute, three fellowship= or scholurships
in southern universities in  addition to
that for which arrangements were made at
the University of North Carolina lust
year. This latter problem is an investiga-
tion by G. C. Holroyd, under the leader-
ship of F. K. Cameron, of wmethods of
pulping the entire cotton plant to provide
an advantageous source of cellulose. At
the University of Texas, in a program be-
ing supported jointly by that institution
and the Cotton Resecarch oundation, B.
B. Allen is studyving the products of eata-
Iytic hydrogenation of cotton with a view
to developing uses for linters and ofi-
grades of lint. W. E. Richards, at the
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Synthesis
ceived much investiga- ) b A o - e
tion., Not only have s s
methods been devised T T
for carrying out the i n e ESCArS ALY
preparation of cotton- ; -
secd globulin on a i

pilot-plant seale, but
also a number of
studies are in progress
on possible industrial
applications.  Another
praject is an investiza-
tion on the possthihty
of obtaining an effec-
tive activated earbon
by the thermal decom-
position of cottonseed
hull bran,  The nutri-
tivhal  propertics  of
cottonsced meal of
various types are he-
ing thoroughly studied
by means of growth
experiments with rats,
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Texas Technological College, is determin-
ing and cxamining the constituents of
catton burrs. A fellowship, of which R
A. Suthaland is the incumbent, on the
utilization of cotton-ced hull bran as a
source of lignin and furfural, has recently
been put in operation at the University of
Tenncssee.  Itealizing that cconomic as-
pects are of vital significunce in the de-
velopment of new uses, & novel departure
is seen in the fellowzlap on eelluloze eco-
nomics at the University of Pittsburgh.
G. D. Bicber, whose umdergraduate and
preliminary graduate training has been
in the field of chemistry, in addition to
pursuing a curricnlum of studies as a candi-
date for o higher degree in the department
of cconumics, will corrclate the results of
the investizative activitics with analyses
of the cconomic situation in cotton tech-
nology. )

New Foops. The major accomplish-
ment of the multiple fellowship on food
varieties of 1. J. Heinz Co. (Js. R. Hard-
ing, senior fellow) has been the complete
technological development of a line of
special foeds for the feeding of children
beyond the strained foods age. These new
products are the result of a demand from
physicians and mothers for foods for young
children that are of ~z.. ..r texture and
require chewing, afford good nutritive bal-
ance with special emphasis on the content
of vitamins and minerals, are of easy di-
gestibility and free from spices and other
unsuituble ingredicnts, and have interest-
ing variety and appecaling palatability.
These foods are also particularly suitable
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 and three others
are ready for manufacture. Most of these
products are composed of & number of in-
gredients combined according to new and
unusual recipes planned especially for
food factory adaptability. Many prob-
lems had to be solved in preparing, cook-
ing, packaging, and sterilizing these foods
in order to preserve flavor, color, and food
value to the most favoruble degree. The
twelve varieties include vegetables, both
plain and creanmed, meat products, fruit,
and puddings. Specifically, the names
adopted for this line of *Junior Foods”
are Creamed Green Vegetables, Creamed
Diced Vegetables, Creamed Tomato and
Rice, Creamed Diced Potatoes, Lamb and
Liver, Chicken Yarina Vegetable Por-
ridge, Chopped Spinach, Chopped Car-
rots, Chopped Mived Vegetables, Pine-
apple Rice Pudding, Prune Pudding, and
Apple-Fig-and-Date Dessert.

The nutritional studies of the fellowship
have been carried forward, and vitamin
assays have been completed on most of
the junior fouds, as well as on several
strained foods. A new variety in the
strained foodsline—namely, strained pears
and pineapple—hasheen developed and put
into production following the establish-
ment of its nutritive value.

Sonrace Hawoxrss oF Guass. The
term “hardness’ admits of no explicit defi-
nition; it is indeed generally used with-
out regard to definition, bringing thereby
confusion rather than clarity into many
statements.  Hurdunos: may hive as many
meanings when applied to glass as when
npplicd to other materials. But, as one
of the specific advantuges of glass is its
ability to transmit hglt, attempts have
been made by the mudtiple Tellowship on
technical glassware of the Corning Glass
Co. (k. It. MceGregor, senior fellow) to
determine the abihty of dilferent com-
positions to resist surface alterabion of a
type that would reduce direet hyght trans-
mission.  Methods and appaatus have
been develuped that enable the appraisal
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of surface hardness according to that point
of view, It has been found that this sur-
face stability has 1ot necessarily any rela-
tion to the structural stability or mechuni-
cal strenpth of the glass.  Attempts are
being made to evaluate certain glasses
on the basis of the services required of
thein,

Heat Ixsvratioy Researcu.  The
multiple {ellowship of the Philip Carey Co.
{(R. H. Hcilman; senior fellow) has been
rctive in making thermal conductivity de-
terminations on low-temperature or build-
ing insulation. A study of the thermal and
physical characteristics of variots heat-
insulating cements has also been con-
ducted. Considerable time bas been ex-
pended by the fellowship in experimental
investigations leading towards standard”
methods for determining the thermal and
physical characteristics of heat-insulating
materials. This work has been carried on
in collaboration with various committees
of the A. S. 1. M.

Since the JMorro Castle disaster on
September 9, 1934, when many lives were
lost, stringent ¢pecifications have been 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 an shipboard, it {5 i:z. zoary to have
fireproof construction for hulkheads, cabin
enclosures, and storerooms, and “Carey
Firefoil” has been developed for this pur-
pose. This material, which can be pro-
duced commercially in large panels suituble
for fire-safe bulkhead construction, is
made of alternate lavers of flat and cor-
rugated asbestos felts having eight cor-
ruzations per iuch of thickness. The lay-
ers of asbestos felt are joined with a newly
developed waterproof adhesive, resulting
in a board or panel that is hard, rigid,
lirht, and strong. The l-inch thick
Yircioil core weighs sapproximately 2
pounds per square foot. It has sufiicient
strength after soaking in water for 72 hours
to withstand a pressure of approximately
75 pounds applied to a l-inch square die
onthesurface. Firefoilismanufacted in
widthsup to 48 inches and can be furnished
in any thickness from 1/, inch up by /s
inch increments. The fellowship has as-
sisted in the acquisition of technical in-
formation on this new product, which has
already found o 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 technical information on the
Carey all-asbesios insulating air dueg, de-
scribed last vear, which is having a steadily
increasing acceptance in the air-condi-
tioning field.

Lasorarory CONSTRUCTIONAL  Ma-
TERrIALS., ‘‘Kemite” and “Kareite,” low-
shrinkage, acid-resistant ceramic badies,
the pores of which are filled with carbon
in the form of coke, conceived and de-
veloped by S. M. Phelps, of the institute’s
refructories fellowship, have kept in large-
scale production throuch the year.  These
woduets have been specified for many new
{:lbomtory installatious, and the reports
concerning the ware which hus been in use
for longer periods have been uniformly
favorable. “The table tops, sinks, winday
sills, and diain pipe employed in the in-
stitute’s building have continued to pgive
excellent  serviee.  During the  fourth
year of the fellowship maintained by the
Ceramic Products Co., with B B Mar-
bHaker us incurabent, prospective new rw
materials were evaluated, studies ooking
towards the development of additional
properties were carned  out, and  new
npéicutmns‘ were investigated,

Mrear Tezyvozavion, C A fellowship
wad established November 10, 1035, by
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the Kroger Food Foundation of the roger
Grocery and Baking Co. (M. D. Coulter,
fellow), for the application of current
scientific developments to the solution of
naturally occurring problems in the retail
merchandising of the meat supply of the
country.

Three and a half years of research have
culminated in the developraent to com-
mercial status of & new process making an
improvement in the palatability of beef
through increase in tenderness and juici-
ness. The process parallels that long
practiced in the “hanging” of beef for
periods of 4 to 6 wecks to produce steaks
and roasts of high quality and price. By
acceleration of the reactions occurring in
the beef there are avoided the large capital
investment involved in “hanging” beef
and the losses due to trimming and
shrinkage. In a period of days a tender
product of superior juiciness can be pro-
duced in the price range of the general
market without applying any treatment
to the meat other than allering the
atmospheric conditions under which it is
hung.

Beef i3 made up of small muscle fibers
'/« inch in diameter and 3/ inch long
filled with liquid materials containing
vrotein, fatlike subsfances, and amino
acids. These fibers arc bound together
by a lizht connective tissue compesed for
the most part of collagen and elastin.
The degree of toughness of beei is caused
in major part by the comparative tough-
ness and weight of the connective tissue.
Softening or weakening of the connective
tissue results in apprecisble increase in
tenderness, In well-conditioned animals
of proper age deposition of fat occurs
within the connective tissue, destroying
its continuity and weakening it, with the

-result that the “marbling” of the meat

grades is one of the more reliable eriteria
of exceliecnce. During the “hanging”
operation a slow softening of the connec-
tive tissue occurs because of the action of
enzymes naturally present. At chill stor-
age temperatures (33° to 38° F.) the reac-
tion procecds very slowly. Increase of
temnperature accelerates this reaction with
the result that, while a period of weeks is
required for the desired degrez of comple-
tion at 33° F., uniform tenderness is at-
tained in 5 days at 35°F., in 2 days at 65°
I, &nd in a few hours at §5° F,  Reduc-
tion of shrinkage losses is accomplished by
raising the relative humidity of the proc-
essing and storage coolers to a preferred
range of 85 to 90 per cent as compared with
the 70 to 83 per cent usually maintained.
It has been demonstrated that no deterio-
ration of meat will occur if protection
against the exterior attack of bacteriz is
afiorded.

The combination of higher temperatures
and a more humid atmosphere presents an
ideal situation for the growth of bacteria
and mold, and therefore means of over-
corning this growth are required. While
many agencies for maintaining surface
stenlity have been long available, no
practicable means applicable to  this
problem had been found prior to the de-
velopment of the Westinghouse ““Steri-
lamp.”  In the presence of high tempera-
ture and relative humnidity it is possible
with this lomp to maintain & practical
degree of surface sterility on all sides of
hunging beef without dumage to the ear-
Cilss OF untow ﬂl’d action on workmen col-
staully cmployved in the cooler.  Ultra-
vivlet sources previously known were not
himited io radintion characteristics so as to
confine the radution to bactericidal wave
lengths with elimination of wave lengths
dumaging to organice tissue and fat. In
conncetion with radintion, n slow cireula-
tion of cooler air is required and must be
of the volue to provido fur atmospheric
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change without wingbvr= -~ of
the beef or undue loss by
shrinkage.

In a practical way it has been
found preferable to maintain a -
ternperature of 60° I, in the proe-
essing cooler to enable the treat-
ment of the heavicst quarters in
asuitable period of time,  Atap-
preciably }owcr tmmperatures the

rocessing perind is unreasonably
ong and at hizher teaperatures
on extremely accurate control of
the time period is required to
avoid cither “under-processing”
or processing to u degree greater
than that which is believed de-
sirable for gencral consumption.
Relative huaidity is maintained
in the previously indicated S5 to
90 per cent range with a gradual
replacement of cooler air by con-
ditioned air token from the out-
side. A special  refrigeration
problem was cncountered in the
design of such a cvoler, involving
the maintenance of the relative
humidity level desired without
inducing a too high velocity of air
circulation through the condi-
tioning apparatu-.  Following
processing the beef is moved to
a chilling cooler maintained at
33° F., where the interior tem-
peratures of the quarters are
reduced prior to remoaval to chill
storage to aveid 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-
pheric condition:.  In the present case
storageisat 30° I, to provide a rigid picee
of beef for butchering.  Under the condi-
tions of storaze a higher storaze tempera-
ture may be cnploved with savings on re-
frigeration cosis but it is reflected in less
rigidity of the beof tor cutting,  Ultra-
violet radiation is provided during proc-
es-ing, chillingy, and stornee, and relative
humidity iz helll ot &5 to 00 per cent. The
latter condition is difiicult to attain in the
eatly stages of the chilling operation but is
kept o Lizh ns possible, "Phe intensity
level of radition s held ns low as possible,
employing o Lurger number of lamps at
low iutensity in preference to s smaller
nuinber operatinge at high intensity,
Applicidion of the new proeess has been
made to the entire beef ‘earcuss. The

usunl steak cuts employed for broiling and
{ryving arc increased in tendernesa. The
eflect is evident in rib and chuck cuts
commonly served as roasts.  In rounds,
the cye, tenderloin tip, and top round ure
tendered, but results with the frequently
flexed bottom round muscles are not uni-
form. Flaver is inappreciably altered.
The juiciness of the beefl is greatly in-
creased.  ““Graininess” is lessencd, the
presence of individual fibers being unde-
tectable, differing in this respect from
originally tender beel that has been neither

rocessed nor hung.  The general effeet is
judged as advancing the beef at leust one
government grade in general palatubility.

The forepoing conclusions have been
derived from physical and chemical ex-
aminations, sul)mitt:ll of samples to com-
petent autharities in meat merchandising
and in culinary art, palatability tests, and
consumer acceptance tests on the produe-
tion of an experimental unit plant over a
period of a year and 2 half.

Sciexck 1N tHE UsE oF NaTURAL Gas.
On the Hope Natural Gas Co.’s fellowship
(J. B. Garner, incumbent) many problems

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 ‘‘Sterilamps’’
(upper right) and tempera-
ture and humidity rccerders
(center right). Left to right,
H. C. Rentschler (perfecterof
the *'Sterilamp’'), G. D. Beal
(the fellowship adviser), and
M. D. Coulter are examining
“"a quarter of *‘Tenderayed”

beef
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Lower right-hand, A mo-

ment of record in a study of

the Industrial Fellowship on
Chemical Hygiene
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having ta do with factors in the distri-
bution and utihzation of natural gas have
been studied.  Gas leakape  conditions,
such as previnl in the streets, alleys,
schools, chiurches, motion-picture  thea-
ters, and ho-pitals in the greater Pitts-
burgl distriet, have been surveved, The
nppﬁi(-utinn of corrective measures has
followed and consequently the hazards of
pas leaknge have been greatly lessened.
Cases of carbon monoxide  poisoning,
caused by either improper adjustment of
appliznees or inadequate venting, have
had atteution. A summmy of this in-
vestigation appeared in Pitlsburgh's [ealth,
June, 1038

Three problems of economic importance
have merited the study it hias been possible
to give them, and further research on a
larger scale hus been scheduled, Refer-
ence is had to inhibition of hydrate forma-
tion when nuatura! gas is tranzpoted under
high pressures and at relatively low tem-
peraturcs; removal of hydrogen sulfide
and organic sultur from natural gas (tre-
mendous volumes of “sour” natural gas
are available for treatment) by a new
method evolved by the fellowship which,
it 1s believed, will pe more cfiicient than
the procedures now in use; and liquefac-
tion of the hydrocarbons of natural gas and
their subsequent separation at low tem-
peratures.

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

Orcavie SyxTtnesis NEEPS TO THE
Fore. The Carbide and Carbon Chemi-
cals Corp.s multiple fellowship (H. F.
Robertson, senior fellow) entered its
twenty-filth year of continuous activity

*with a unit of the Union Carbide and

Carbon Corp. as a donor. During this
period of time the manufacture of syn-
thetie organic chiemiceals has grown to such
proportions that it is now one of the imn-
ortant industries of the country, owing
argely to the production of an ever in-
creasing number of new chemicals having
an expanding sphere of usefulness, In
1938-39 the fellowship has followed this
trend by carryving onward the preparation
of new compounds on an experimental
scale and by investigating possible appli-
cations of these compounds and those of
others already available.  Work has been
kept up in the field of amiunes, and some
new derivatives of this class of com-
pounds were found that appear to be of
potential industrial importance as textile
softences, wetting agents, and pickling and
corrozion inhibitors. Other novel prepa-

rations enable the formulation of emul-

gions under conditions that make the usual
emul:ifying agentz unsuitable.  In addi-
tion, many application problems involving
the use of the now more generally known
amines, such as the ethanolumines, ethyl-
ene amines, and morpholines, were in-
vesticated.

The preparation of new derivatives of
diketene and its dimer, dehvdracetice acid,
has been extended. Some of the com-
pounds prepared ave of interest as plusti-
vizers and as pharmaccutical and dyestulf
intermedites. Cwing to the potential
usefulness of diketene as an intermediate
in the svnthesis of a kuge number of new
materials, a paper, to be published soon,
wil! desenthe tiany of the reactions of this
interestise compound,

Waork was maintained on the prepara-
tion of new ~olvents of the cthylene and
propylene plyeol seties, as were espert-
ments on wew uses for those derivatives
already commercimlly  avialable, Todns-
tial applications vestigated  incladed
the use of these matereds a3 conlints or
heat-tion-fer meding as softeners, phisti-
vizers, ur comdhtiomng apents, and as de-

hyvdration agents of pgases.  Various prob-
lems involving solyvants, other than those
of the glycol series, were also studied.
This work embraced the refining of labri-
cating oils by solvent methods, degreasing
experiments, and many other problems.,

The alkyt silicates have cantinued to be
of interest and several of their uses, such
as in the formulation of coatings resistant
to heat and alkalies, were investizated.
Research has alzo proceeded in the field of
vinyl resin coatings with particubur empha-
sis being placed on adapting the commer-
ciadly available vinyl resins ta speeific
applications.  Besides the investigntion
carricd out on coatings, experiments were
conchicted on other uses for these resins,
such as in hot melts.

New Devices ror PeTROLEUM RE-
sEArcH. In connection with a broad
study of the constitution of certain pe-
trolcum  products, which the multiple
fellowship of the Gull Rescarch & De-
velopment Co. (W. A. Gruse, senior fcl-
low) has beer. carrying on over a period of
several, years, the need has avisen for
quick and accurate measurements of the
physical constants of oil hydrocarbons,
when only very sma®l e«~nlez of the ma-
terials are available. To mcet this re-
quirement, the development of a series of
applicable methods has been undertaken.
For viscosity determination, the design of
a new type of equipment was necessary.
The resuiting instrument, although in-
tended primarily for samples less than
0.1 gram in amount, is quite satizfactory
for goneral viscometry. The principle
invelved is the determination of {he rate of
fall of a short segment of liquid entirely
contained in a longer capillary tuba. The
apparatus is a small, self-contained, port-
able unit having an absolute accuracy of
the order of 8 per cent, whicl compares
favorably with that of the betier instru-
ments now current. The precision, how-
ever, is within 0.1 per cent, and & complete
determination by an unskilled operator
takes only 10 minutes. J. R. Bowman, of
the fellowship staff, plaus to describe the
instrument in o paper in the near future.

The determination of the apparent
molecular weight of petrolewn oils has
always given much trouble, the available
methods being either fairly slow and in-
acecurate or moderately precise while very
slow and clumsy. The devizing of an
improved procedure was taken up by W.
E. Hanson and J. R, Bowman, and the
result of their study is based in principle
on the Cottrell tvpe boiler, employing a
Menzies-Wright ditferential thermometer.
No adii-tments are necessary and the
apparatus i3 rugged and simple. It is
satisfactory for many tyvpes of chemical
compounds as well as oils, is quite rapid,
does not require a purified solvent, wnd
operates with an error of less than 1 per
cent.  As it is believed the apphance will
be quite useful in [aboratorics of organie
chemistry, a description of it will be pub-
lished.

D. R, Stevens and assistants have com-
pleted a basic study of the chemistry of the
gasoline sweetening process, by which
offensive and harmful sulfur ennmipounds
are removed or converted into less objece-
tronable substanees, and they expett to
report the results shortly,

IMPROVEMENTS IN 'rEssiNG MacHin-
Ery. Among  the several  fellowships
working on problems in textile technology
is that of the UL S, Hoffinan Machinery
Corp, with I R Clark as {eflow.  Main-
tuined contimuously since 1925, the work
commenced with a study of the cffects of
heat, eoi-tue, nndl pressure on woul and
sitk Tabries, The research wias neat ea-

tended to aid o the destn of Bnproved
prossing mm'lnm-xf' for use by ilors, dry
clothing

clenners,  and manufacturers,
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Better average quality of workmanship
and greater production per operator with
less fatizue have been attained in several
ficlds, notably in the refinishing of «ilk
dresses after cleaning operations. The
extension of the donor’s activities into the
fields of dry-cleaning and Iwndenng wna-
chinery eonstruction broadened the scope
of the fellowship, and contributions to the
arts involved have been made as to filters
and stills for purifying the lquids used amd
as to complete compact unit plants which
permit even the smaller establishments to
give high-grade service. A new, safer, and
purer type of petroleum naphtha has been
widely introduced to replace “‘Staddard
solvent”—a development for which a
former institute fellowship was largely re-
sponsible—where fire insurance 1utes in-
volved in the use of the latter were pro-
hibitive. This naphtha, known as *“140-F
solvent,” is a thorouchly refined, sharply
fractionated product with a “Tag” closed-
cup flash above 140° F. and an A. S.T. M.
end point below 410° F. Despite its high
boiling point, it is effectively removed at
safe temperatures in special drving devices.

Proreetive Coarincs. The multiple
icllowship of Stoner-Mudge, Inc. (G, L.
Young, senior fellow) nus puugressed in
investizations on the fundamental struc-
ture and propertics of orguanic rezin films
on mectals and other surfaces. Consider-
able attention has been focused on the
mechanism of surface-catalyzed thermal
decomposition of halogen-containing ther-
moplastics, and kinetic studies on such
breakdown bave led to the development of
suitable thermal stabilizers for incorpora-
tion in films expected to withstand ele-
vated temperatures. The first of a series
of patents covering such stabilized coating
compositions has been izssued (U. S. Patent
2,130,624). Researches in the field of
thermosetting polymers were primarily
directed at cvolving suitable base-coat
primers for use under the familiar vinyl
and acrylic copolvmers. In counecction
with these studies, a detailed investigation
of the mechanism and reaction kinetics of
the phenol-aldehyde condensation has
been undertaken.  Studies on the nature
of mictal surfaces, with particular emphasis
on the modification of such surfaces by
chemical pretreatment prior to coating,
have been continued.  Au investigation of
the effect on organic coatings of residual
oil and metal soap contamination resulting
from improper cleaning of tinplate was
successtully concluded, and the necessity
for cureful control of cleaning operations
was clearly demonstrated.  Forward steps
were made in studies of resin emulsion
application to wood, textile, and paper
surfaces.

2ESEARCH oN REerracrories. In its
twenty-second vear the muitiple fellow-
ship of the American Refractories Institute
(5. M. Plelps, senior fellow) provided
teehinical service to the refractories indus-
try by conducting studies for individual
concerns and by carrying out researches of
braad nature for the benefit of the whole
industrv.  Some of this work lias had to
do with the development of new test
mecthods for use in controlling the quality
of produets and for the study of their
provable behovior jn actual survice. Co-
operation has been extended to many users
of refractories in their problems and in the
writing of specitications.

Ananvestigation of general interest has
wertained tosilica brick, particelnly thosze
tick known in the trade as “mottled”
In the rowtine manufacture of silica brick,
it ocensionally happens that some of the
brick as they come from the kiln are dis-
colored in varving degrees, This dis-
colotation oceurs as small ¥pots, or may
werease in size to large blotehes which
may cover over hall the surfnee of the
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brick; it may vary from a lisht brown to
dark reddish brown,  Manufacturers have
stuchied this behavior from thne to time,
but no relinble remedy has been brought
forth, Althousl there are no records that
surh brick are inferior to the moie appeal-
ing cream-colored product, nevertheless
gsome consumers have taken the attitude
that they would not give comparable
service.  Breause of this faet it was de-
cided that the followship should compuare
the two types of brick in all their proper-
tivs.  The information obtained from this
rescarch shows there is no significant differ-
enc» between the colored and normal
brick. It has lonz been known that
henting a discolared brick in a neutral or
oxidizing atmozphere to a moderately bigh
tem.:~rature will cause the discoloration to
din:fuish or to disappear, which indicates
that it is caused by some material which is
oxidized by the aid of the heat treatment,
Pctrographic  examination has  demon-
struted that the darkened areas are caused
by iron oxide in solid solution in the cal-
cium 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 responsible for the
color.. In view of this finding, differences
in physical preperties of Lic 200 types are
not to be expected, especialiy hecause the
total amount of iron in any silica brick is
very small.

Noveu Siuica Pronuers. A study of
the properties of “Garspar” in ceramic
bodies, enanmels, and glasses has consti-
tuted one of the main projects of the min-
eral products multiple fellowship sustained
by Norbert S. Garbizeh and headed by G.
J. Bair. Garspar, the new ceramic raw
material developed by the fellowship, con-
sists of an exceedinzly fine-grained, homo-
gencous mixture of quartz and processed
glass, produced by means of mechauical
and chemical freatment which contiols
both its chemieal composition and physieal
properties.  Garspar is being  supplied
from & large plant designed and built
under fellowship direction.

In whiteware badies, Garspar is used in
place of flint, feldspar, tale, and auxiliary
fluxes. It increases the workability of the
plastic body, adds whiteness and strength
to the fired ware, has a long vitrification
range, shows no overfiring at cone 13,
improves glaze fit, and decreases moisture
expansion of the body.

A new dustless bateh-preparing process
has been developed by the fellowship for
compounding Garspar in glass and cnamel
butc]hes. The outstanding characteristics

. of the new bateh are complete homoge-
neity, good heat conductivity, quick melt-
ing and firing,. abzence of dust, and no
danger of segrezation during handling.
An cexperimental unit has been crected
and is being operated by the fellowship.

“Garbond” and “Gartex,” in various
grades, are some of the new products de-
veloped by the fcllowship during 1938,
Garbond s being sucecess{ully used in
foundries as an admnix to molding sands
and as a moeld wash,  Gartex is a special
filler material, surface-processed to obtain
proper welting by organie solvents,

Procriss 1x Steen Wire axp TeniNg
Trenxorocy., LChe fellonship of  the
Tiddshureh Stecd Cul s Leen interested
primarily in problems in the mannfacture
of steel wire, and since 1927 many de-
velopments in proeessing suitable for high-
specification materids have  been ace-
complished by 80 AL Braleys In 1037, D,
F. Pabeoek was added to the personnel of
the {ullowship for the express purpose of
studying steel wire for the manufacture of
coated clectiodes. This work has pro-
gressed rapidly and muel information on
the equilibnia enisting between the steel
base and the lux conting plaeed thercon
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has been obtained.  In the last two years
stainless wire hus been added to the hne of
products of the donor and the principles of
earhbon wire technology have been applied
to the minnufacture of stainless steel wire
with  beneficial results. Recently  con-
siderable time has been ¢pent on probleins
of manufacturing scamless tubing with the
aim of inereasing quahty and deercasing
production costs,  Specifications, finishes,
corrosion, and coating problems, as well
asdevclopment workon paperbacked build-
ing fabrics, are the subject of continuing
studies.

New Usks ror SoLror.  The investi-
gation of plasticized suliur has been con-
ducted for the Tevas Gulf Sulphur Co.
with emphasis on the evaluation of both
plasticized and ordinary types of sulfur
cements. P, V. MceKinney and aszociates
on this fellowship have cooperated with
the A. 8. T. M. in outlining a program for
the standardization of such tests.

Traflic reflectors and other markers are
readily set in Lizhway surfaces by the use
of suliur-jointing compounds. The sulfur
composition which 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 atso under trial for tha dointing of
glass blocks for skyvlights. Washing ma-~
chines in which the tub and rim section are
joined with a suliur 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
similar use abrasive aggregates have been
bonded with sulfur cernent. Water ab-
sorption of both sandstone and stoneware
has been eliminated and the swelling of
wood greatly reduced by impregnation
with sulfur. Tough, pliable packaging
materials have been produced by lamina-
tion of paper products with plasticized
sulfur,

Ureax Amir Porivrion—A NEw In-
VESTIGATION IN  Prrrsacreu. During
1638 the fellowship on air pollution control
cooperated with the Department of Public
Health of the City of Pittshurgh 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 1939.

A sootfall survey is heing made on a
more cluborate scale than the studies of
1912~13, 1623-24, and 1920-30. Instead
of 12 to 20 stations, there are 100 stations
for the collection of precipitated solids and
50 field men who make direct ohservations
of smoking chimneys, Dataare tabulated
according to the tvpe of plant—heavy
industrial, lizht industrial, commercial,
and domestic. There are approximately
5000 stacks in the clazsez rezulated by the
city’s antismoke orvdinance. There are
154,000 dwellinzg units, 119,000 of which
burn coal far fucl, and none of them is sub-
ject to smoke reczulation,  Indieations arve
that the dwelline units are the greatest
source of air palhition in Pitt=burgh during
the winter months, At several puints the
air is being sampied for the purpose of
measuring swepended solids, Fstablished
methods are vied for compurizon with re-
sults from instrument s developed by the
group of speciadists associated with the
project.  The new instruments are de-
signed to give continuous records of sus-
pended solids. The results may be re-
corded in terms of density as with the
Owens automatic ilter, by obatruction of
lipht as indicated by photoelectiie eells, or
in padicles connted under o microseape.
A speetrseope was bl for the study of
sunshune, Visible light, near ulteaviolet,
and far ultraviolet e Trecorded sepa-
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rately.  Meteorological  data obtained
from the . 8, Weather Bureau are com-
pared with the records of sontfall, sus-
pended contaminants, and sunshine:

The study of autop<y material is being
continued at Singer Memarial Laboratory
in the effort to determine possible effects of
air pollution as noted in Pittzburgh in
eausing or aggravaling rezpiratory  dis-
cases,  In connection with t‘xis work and
with the cooperation of the Dairymen's
Cooperative Sales Association, Milk & lce
Cream  Salesmen, Drivers and  Dairy
Employees Local No. 2035, 100,000 ques-
tionnaires on the effcets of smog were
distributed to homes in the city. The
Pittsburgh newspapers and radio stations
aided actively in bringing this question-
nuire to the attention of the public—assist-
ance that was of great value in stimulating
returns. The answers have been tabu-
lated and will be appraised by medical
specialists.

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 a corporation is doing for the general
social good.” The 250 corporations affili-
ated with Air Hypgicne Founaation have
contributed to the welfare of their ap-
proximately 1,000,000 workmen, and
therefore to “the general social good,”
through the work and accomplishments of
this organization during 1938-39. Air
Hygiene Foundation is 2 nonprofit, science
organization with headquarters and a
multiple fellowship at Mellon Institute.
It represents a collective efiort by em-
ployers in behalf of employee health. The
foundation, in addition to its pure, funda-
mental rescarch in industrial health, pro-
vides member companies with practical,
plant applications to prevent industrial
illness and to foster industrial hygiene,

During the year the foundation’s pre-
ventive ehgineering committee, headed by
Philip Drinker, of the Iarvard School of
Public Health, prepared and issued cight
bulletins detailing chemical and engineer-
ing measures for safeguarding occupational
health. These publications, covering a
wide range of current, evervday plant
problems, are as follows: ""Determinztion
of Benzol Vapor in the Atmosphere,”
“Use and Care of Respirators,” “Deter-
mination of Chlorinated Hydrocarbon
Vapors,” “Design of Exhaust Hoods,”
“Desien of Duct Work jor Exhaust Sys-
tems,” “Determination of Lead in the
Air,” “Identification of Industrial Dusts,”
and “Routine Sampling for Control of
Atmozpheric Impurities.”

Each month the foundation issues a
digest of latest pertinent literature on in-
dustrial  hygiene, thereby keeping its
member companies constantly posted on
progress. Approximately 1000 separate
articles were abstracted during the vear.
An exhaustive legal study covering “‘Com-
penzation  Legislation—A  Critical  Re-
view" was completed and released early
in the year, as were the full proceedings of
the 1037 mceting. Two information
circulars were produced. A number of
speeial artieles, describing activities of the
foundation, were published in medical,

“engineeriug, and managevental journals.

Meuanwhile, under research grants fram
the foundation, secientific investigations
wogressed at Mellon Institute, Horvird
L’ni\'crsity, the University of Pennsyl-
vanty, and The Saranae Laboritory.

Various well-indweated, short-time stud-
ies are conducted at the institute under the
supervision of 1L, I3, Mcller, senior fellow.
Phint surveys and special investigations
are being made alnost econtinually for
member companies through the founda-.
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tion’s laborntory in the institute,  Also
through its headquarters here the founda-
tion serves as a central agent for the col-
Jection, correlation, and dissermmation of
data on indiustrial health subjects. T'his
useful function helps eurtail coatly dupli-
cation nnd aids in orderly advaneing our
fronticrs of knowledue.

Two graduate fellowships were estab-
lished by the Toundation at Harvard Uni-
versity to investyate enginecring prob-
lems. ™ These fellowships will train men in
industrial hygicne nmtl help buikl up a
skilled personned to mect the increasing
detnand for specinlists from industry and
government.  Onefellow will study funda-
mentals of hood design for control of gases
and vapors where low velocilies ure Il)cr-
migaible.  The other fellowship will relate
to the identifieation and distribution of
dusts in tigzae,

The preventive engineering committee
advises tha

The question of *'what is the best appara-
tus and method for dust determinztion?" is
still rlout where it was a year ago. The
Juresu of Mincs has shown that the im-
pioger is incilicient for collecting lead.fumes

.in uir and sugeests the use of an electrieal

precipituior.  The Durcau of Nines has
dezcribed & midget imwrmer which s run
at & {few liters of air per minute, instead of
1 cu. ft. (25.3 liters). This cquipruent, very
light and eantirely hand operable, ay gradu-
ally replace the large impinper, especiully for
work in mines. The various grab samplers
are helpful, perticularly for routine control.

S. R. Warren, Jr., of the University of
Pennsylvania, has reported an research in
roentgenography being supported by the
foundsation which secks to improve x-ray
techniques for industrial purposes, as in
large-scale meedical examinations of groups
of workmen. Ile and his associates ex-
perimented in takinz parallel x-ray pic-
tures on paper end film, end showed their
results to 35 of the country’s leading
roentgenolegist These pictures re-
vealed all staces of chests from normal to
advanced forms of lung lesions. "The ex-
perts were asked if the paper pictures were
adequate for diagnosis and their answers
were analyzed in order to preparve the
groundswverk for standardization of roent-
genographic procedure in industry., Ac-
cording to Warren,

h

It is apparent from the data so obtained
that paper roentgencgrams may Le used for
survey work if the technique is at least equal
to that used in the tests and if means are
gvailnble for following up suspicious cases
by the usge of stereoscopic roentgenograms pn
x-ray fwe.  This conclusion is qualified by
the fact, noted hy most of the men who
examin:d the Hims, that x-ray film has a
wider ranpe of density than x-ray paper.
In conclusion, the resulte of this survey are
interpreted in terms of the practical pro-
cedure necessary in industrial survey work.

L. U. Gardaer, director, The Saranac
(N.Y)) Laboratory, has diselesed his find-
ings in a study of “mixed” dusts and “pro-
tector” du-ts which he is condueting under
o foyndation grant. His  experimental
dats support the thesis that various
minerals wsaciated with silica tend to in-
dbit its ection wupon the bedy. While
many substances may act as inhibitors,
not all «re equally effective. When the
proporticn of silica reaches HY per cent or
more of the mixture, prelonsed contact
with the tissues may ultinately canse
Bbro<iz. Joaly observations of etallic
aluminuim wnd the hydroxides of alami-
nu and jroi indicate that cuaele of these
substancea may be more potent in protee-
tive effecls than numerons other minerals
examined in the tests, He ndded:
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The data sugrest that nnalysis of the rock
being worked dues not necessarily conatitute
a measure of the sibiea haziurd in a particular
industry.  When more evidenee has  been
aualyzed it may be found practical to use
the proportion of silica in the atmosphore
as the basis of state codes. It is hoped that
the modifying influences of other dusts may
also be established upon a practical basis,

The principles involved in these studies
probably explain the variations in the rate of
development of silicosia in different indus-
trics. Ultiniately they may make it possible
to neutralize the effects of silica upon the
bordy. At present their influence is not
sufficiently understood to be used in this
manner. In the writer's opinion the major
objective in the eampaign against silicosis
is still the elimination of silica dust from the
working atmosphere.

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

Twenty-one states have laws compensating
disabilitics arising from occupational dis-
eases. The laws already enacted have given
rise to various controversial questions affect-
ing the relationship of employers and em-
ployees. Their preceni aund future adminis-
tration will create further problems.

The subject of time lost by industrial
workers because of disabling illness, and the
economic need for the prevention of such
illness, with its attendant financizal loss to
employees, arc of vital importance. As
disabilitics caused by those diseases which
we call “occupntional” are far less numerous

than those caused by the other common ills”

of life, it is a matter of concern to indus-
trialists today that occupational disease laws
should not be administered as general health
insurence laws, to provide compeusation for
time lost by employees owing to conrmon ills.

The 1939 sessions of the legislatures will en-
act new laws relating to this subject or amend
laws now cffective. Careful consideration
shou!d be given to this legislative program.
These Inws are the result of definite economic
need to afford to employees adequate com-
pensation for injuries they have sustained
during the course of their employment. At
the time of enactment employers were con-
cerned about the additional cost to which
they would ba 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 laws presently
enacted will be successful; but if they fail
to accomplish the purposes for which they
are designed, they should ail beecause of their
inherent defects and inequalitics, and not
because of the attempt by employers to
avoid the imposition upon them of costs for
compensating injuries resulting from opera-
tions to which their employees have been
subjected.

Further employee health improvement
was the theme of the third annoual {all
meeting of the foundation held at Mellon
Institute November 17, 1933, which
was attended by more than 200 indus-
trial exccutives representing companics
througzhout the country. Besides prog-
ress reports on rescarch projects, authori-
tios disenssed the socind and economic im-
plications of the foundation’s activitics.

W. k. Hotehkicg, of Carncgie Institute
of Techinology, furmer president of Armour
Inztitute, pointcd out that, according to
cotupetent estimates, 200,000,000 working
davs are lost annnadly beeause of illness,
meaning losses of hundieds of miliions of
dollars to emplovers and thelr eruployees.
“Ihe only question ahout the future of o
problem  hke this,”” he continued, "is
whether it is going to be handled sanely
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and constructively, and in & consceutive
wny based on science, or whether it is going
to be handled emotionally and restrictedly
and unintelligently.”

Y. P. Ahcarn, exceutive seeretary, Na-
tional Industrinl Sand Association, ex-
plained explicitly the interest of industry:

A steady job, decent hours with good pay.
is no longer the sole eriterion. To that must
be added industrial health, It is often
characteristic of government that, when it
swings with the pendulum, it swings too
far and thus apgravates rather than cures.
Unwise occupational disease laws have been
written, but who can deny that there is an
irresistible trend toward the enuctment of
such laws in every State? Those laws are
responsive to the apprehension of employecs
about health hazards in industry. Indus-
try will do well if it recognizes that fact and
meets it intelligently. .

This question of industrial health is not
the single problem of a single industry.
Neither is it an emotional nor sentimental

problem. It is a practical problem for
industry as a whole to soive. Statutes of
themselves will not provide industrial

health. Asin the case of industrial accidents,
industry has always shown a capacity, once
it recognizes and confronts a problem realis-
tically, to make steady r=~:-=:¢ toward its
solution. Air Hygiene Foundation presents
a useflul vchicle through which industry can
pool its forces in eliminating or controlling
hazards to health in industry.

Other addresses were made at the meet-
ing by E. P. Pendergrass, of the University
of Pennsylvania, membear of the founda-
tion’s medical committee, by R, R. Sayers,
U. S. Public Health Service, also a member
of the medical committee, and by T. F.
Hatch, New York State Division of Indus-
trial Hygiene, a member of the preventive
engincering committee,

With the growth of industrial hygiene
units in the various states (29 have been
established to date) and the work of
federal agencies in this field, the founda-
tion has been able to ccoperate to a con-
siderable extent in these governmental
activities. Publications and data are ex-
changed and a mutually helpful spirit of
collaboration has developed to an 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 reasonable effort to fulfill such needs
for facts, There is an increasing public
insistence that the talents of industrial
management be directed to & greater de-
gree toward public weliare, as well as
toward private enterprise. And there are
more and more indications that manage-
ment is heeding the demand for broadened
socio-economic leadership. A concrete
illustration is the existence of Air My giene
Foundation which, beyond its contribu-
tions to work-a-day health, reflects favor-
ably upon the progressive policies of those
250 companies and associations supporting
this work, which benefits not only the
employer, but also the employee and the
community, .

Results in the Departiment of
Research in Pure Chemistry

Cumvoruruary or I'NposoNTa. In-
vestigations of chemotherapy in pneu-
monia, under way in this department (L.
11. Creteher, head) for mare than 10 years,
have been actively pursued during the
period covered by this report. C. L.
Butler, Alice Renfrew, Mury Hostler, and
Mary Clapp have participated in the
publieation of papers on the chemical re-
searches iuvolved, and E. R. Mcease has
been in charge of pilot-seale production
and  enginceting  developments. The
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study of derivatives of apocupreine has
been copsiderably extendsd by the prepu-
ration of a number of new alkyl and
hydroxyulkyl ethers.  Certain - maodified
sulianilamide derivatives which contain
quinoline or cinchona substituents have
heen prepured and studies of other modi-
fications of the emchona molecule are in
progress,  Patents have bren applied for
and some granted, both in this country
and abroad, covering the more valuable
subtanees developed and the methods for
their proparation.  The patents are being
acquired in order that proper control may
be ll::ld over specificutions and distribution
to the beat interests of the general public
and rot for profit. The department has
suffered the {o.es during the past year of
C. I.. Butler and Mary Hostler, who ne-
cepled positions elsewhere.  New mem-
bers of the chemical stafi will be an-
nounced later.

To date the biological and clinical stud-
ies of the cinchonas under the institute’s
auspices have been receszarily limited to
the pneumonia problem. It is planned to
extend their application to ather infectious
discases as opportunity ofiers.  Though
several interesting and active compounds
have been discovered none has appeared to
be «s penerally suitzble 2s hydroxyethyl-
ap>. ‘ureine (No. 71), a compound which
has * .an mentioned in previous reports
and | . cclentific publications, both chemi-
eal or Dmedien), A LLlLualy covering
three years of clinical experience hss just
been published by the medieal collabo-
rators, W. W. G. Maclachlan, J. M, John-
ston, M. M. Bracken, and G. E. Crum.
The conclusions reached in this paper are
as folinws: ‘

(1) The mortality fizure in pneumo-
coccic pneumonia in adults during the past
year has been greatly reduced in those
cascs which reccived hydroxyethylapo-
cupreine, .

(2) In comparing the mortality figures
of the chemically treated cases, which were
of course smaller in number, with the
serum-treated cases in Pittsburgh, for the
same types of pneumonia during the same
period of time, almost identical results
were gbserved.  (The drug, however, can
be used efiectively in all types of pneu-
monia.)

(3) Hydroxyethylapocupreine hasshown
no evidence of disturbing vision.

Arrangements have been made for
clinieal investigation of the material in
citics other than Pittsburgh,

Experimental work thus far completed,
here and clsewhere, has shown that, in
identical doses within the effective ranges,
hydroxyethvlapocupreine  will  protect
against preuniococeal septiceinia in mice
better than sulfanilamide and fully ss
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well as sulfapyridine,  These comparative
studies are bring continued.

Nurnition aso Desrtan Canms, The
pure research fellowship sustained by The
Buh! Foundation, on the relation of nutri-
tion to various phases of dentnl caries (¢,
J. Cox, assisted by W. E. Walker, Sara
Dixon, and Margaret Matuschnsk), has
made certain advances in techniques and
has disclosed some new relationships of
food to tooth deeay in its work of 1033-39.

As tooth decay is hizhly variable in its
frequency, none but a statistical approach
to the solution of the problem of preven-
tion of dental caries can be =atisfactory.
Obtaining the data necessary for conclu-
sions from any experiment in this ficld
demands the use of a large number of ani-
mals—in this cagse albino rats—and the
toil of examining the teeth becomes very
time-consuming, During the past year a
method of preparing serial ground sections
of all the molirs of 30 or suore rats simul-
taneously has been developed. This
method not ouly permits rapid grinding
but also enables the easy accomplishment
of the examination of the teeth and the re-
cording of the findings—tasks that are
much more difficult with the usual serial
sections, Previous findinzs of the fellow-
ship have been based solely on cavities
observed in teeth without sectioning; now
it is practical to make a complete study of
the teeth of both past and future experi-
ments.

Rescarch on the beneficent effects of
fivorides in the formation of teeth resistant
to caries has not been entirely conclusive.
Mcanwhile there is evidence being accumu-
lated elsewhere to show that children with
mottled enamel, as caused by fluoride in
drinking water, have increascd resistance
to dental caries.  Analyses by others have
demonstrated more fluorine in cnamel of
sound teeth than in that from ecarious
tecth in the same mouths. Two of three
series of experiments by the fellowship
have divulged that a minimum content of
fluorine in the dict of rats during the for-
mation of the molars leads to diminished
resistance to dentul caries. A third ex-
periment was inconclusive. But the
agreement of the two successiul tests with
the two lines of evidence cited sbove, as
developed by others, indicates that ex-
perimental proof of this function of
fluorine can he supplied by the rat tech-
nique of the feilowship.

In an attempt to determine what factors
in meat confer caries resistance to rat
teeth, a scries of diets varving in protein
content has been fed to rats, No differ-
ence in caries susceptibility was noted
from diets ranging by 5 per cent steps
from 10 to 55 per cent protein. A similar
study of varied calcium to phosphorus
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ratio showed that in the rat the mnother
during pregnancy wnd lactation can pro-
vide culeiutn and phosphorus for good
teeth over a wide range of ratio of calcium
to phosphorus, On the low ratios, how-
ever, mothers and  young  displayed
detrimental eficets of the dicts so fur as
body weight was concerned.

Some  preliminary  experiments  have
indicated that suppression of saliva leads
to promotion of deeny.  These results are
in apreement with ohservations of others
on the relation of supply of saliva and

. human dental caries,

Itescarches at the Western Pennsyl-
vania Hospital

Under support of the.institute, o3 rec-
ommended by C. B. Schildecker, chiemno-
therapeutic studics with aromatic sulfur
compounds have been conducted by R. R.
Mellon and his staii of eight, wsing princi-
pally pneumococei and streptococei as in-
fecting agents and rats and mice us hosts.
Extended comparisons of effective dnsage
and protective values have been made
with large numbers of enimals and nunier-
ous compounds, Investigation of the
mode of action of swifanilamide indicates
that the compound likely permits the
over-production of metabolic products by
the infecting pneumococcus or strepo-
coccus, which results in an alteration of
the growth rate or growth character of the
latter, These results will be tha basis for
further study. Over and above journal
publications, 1938 saw the issue of
“Sulfanilammide Therapy in Bacterial In-
fections,” a beok that surveys the litcra-
ture reporting the experimental and clini-
cal studies condueted in this country and
abroad,

Fundamental research in bacterisl varia-
tion, using streptococei and tubercle
bacilli, bas provided additionsl experi-
mental evidence that transiormations do
occur within the present accepted classi-
fications. These findings are being 2p-
plied both diagnostically end therapeuti-
cally as opportunity offers. Host fectors,
such as fatigue and shock, have been
studied i correlation with susceptibility
to infections, es well as various forms of
therapy which influence a subject’s ability
to resist infection.

Always supplementing usefully any
investizative activity is the contrivance of
apparatus which will contribute to the
elucidation of the problem. The chicf
product in 193S was a microcinemato-
graphic apparatus which provides sufi-
ciently high magnifications to record single
bacterial cells. This device was put into
use late in-the year and early test films
denote that it will facilitate the study of
bacterial growth and variation,

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

March 1, 1939%

FrrLrowsnlP Naur
(wity FourspatioN
YEan}

Feriows axp
ASSISTANTS

FrrLLowsulp Naxe
(w1t FucspaTioN

FELLOWwS AND
YEAR)

AsSISTANTS

Frirowsuip Name
{wirk ForxpatioxN
Yrar)

Frriows axp
AS31BTANTS

Abrasives (1030}
Acid Recovery (1938)

A. P, Thompson
W, W, l{odre
A. E. Cra,

from Jen. 27
H. B. Meller, senior fel-

low
J. F. MeMahon
W, 1. Buek, from June 1
F. F. Rupert, to Oct. 1

. B, Melier

sssistant,

Atr Hygpicue (1933)

Afr Tellution Control
(1v2%)
Aine (1937) R. V. Rice

Anthracite Industries . J. Rose, eenior fellow
1937) . O, Johnson
E. T, Seliy, Jr.
Mirinie Grit'ith, assistant
L. L. Friend, Jr., ssaist-
ant, from July I8
J. W, Shields, ssaistant,
from Sept. 10

Bone Products (1035) E. P. Barrott
J. R, West, nssistant
H. A. Kolinan

B. . Gilimore, senior fel-

low
G. 0. Hall

C. L. Joncs, senior fellow
R. E, Henry

W.J. Remington

C. W. dweatzer,
fellow, to Apnil 3

A. E. Crayg, nsaistant, to

Oct. 15

W, J. Baldwin

Dread (1030)
Calzonizing (1633)

Can (1938)

Carbon Dlaek (1927)
sCUIOF

Ceramie Chemienls
(1433}

Chain (1930) D. 1, Helm, senior fellow

J. k. Harns

W. A, Seibert, Jr., aas-
sistant, frum Sept. 16

L. G, Marini, Jr., aa-
sistant, from Jan, 16

H, F. Smyth, Jr.

Jane Seaton, asaistant

Louise Leshe, sovistant

R. 7. Scherer, msaintant,
from Sept. 19

Marc Darrin

Do F. Altiinier, assistant,
froma June 1

Wanl ;! Snyder, assistant,
'from Mur, 2t to May

Chemical Hygiene
(1937)

Chiromium (1936)

J. E. Troutmau, assist-
. ant, to Mar. 21
Cignret Technology C. F. Bniley, zeuior fellow
A

(1o8d) . W, Petre
Cumnodity Standards  Jules Labarthe, Jr., sen-
vy i

ior fellow
A F, Teai
M. 8. Murgan
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Frotonante Navr
(w1t FouspattoN
Yran)

Frriows anp
ARSISTANTS

Frurowsuir Nave
(wrri Sovsvattos
YEaw)

Frirows axo
ASSIaTANTS

Frivowsnee Navw
(wirn ForNoarioN
Yran)

Frirows axo
ANITATANTS

Coik (1937)

Colten Foundation
(1937)

Cotton Yarns (1925)

Cottonsced Products
{1930)

Dairy Technolozy
(1931)

Diclectrics (1037)
Drafi (1038}
Liying (1329

Electrodepasition
(1939)

Enamels (1925)

¥thanol (193S)

Felt {(1039)

Filter (183S)
Fiavoriug (1938)
Food Container{1834)

Food Varieties (1922

Garrment (1929)

Glazing (1933)
Gypsum (1038)
Heating (1929}

Houwho d Utilities
(193

lnsecticidcs (w7

Insulativn andRoofug
(1916)

lodine (393%)

Laboratory Censtrue-
tional Materials
(1035)

Lead (1030)

Meat Merchandising
(1935)

Meter (1035)

Minera) Yroducts
(1436)

Natawad Gas (1015

New Plastics (i033)

Nitroren Compounds
(133)

Optical Glnss {104Y)

Ouipanie Synchesin
[SIUEH]

* Listed alphabetieally weeatding to wawme,

E. G, King
", U Shatbaugh,

F. ( \\ |~~.r-rt nssistant,
from Feh. 15

DL ML Musser

R. F Nickerson

1. 8. Oleott

C. ll Green,
from Mnay 1§

T. . Foutuine, assistant,

Assist-

assistant,

from June 6
. C. Lur'tl
from Jul\ 23
G. b. l.'r-bcr. assistant,
from Sept.

3 lomc.

Trom Sept, 15
. D. Thornton, assist-

aat, from Jan. 5

. E. Goss, assistant, to
\la) 16

C. F. Goldthwait

H. L. Raidler, assistant

R. G, Goldihwat, as-
sistaut, from June 8 to
Sept. 4

A, W, Harvey

nssistant,

nssistant,

H. K. Salzberg

R. N. Wenzel
K. J. Miller
1. s rulton

Betty Bowser, assistant,
from July 5 tv Nov. 4

R, H. Lester

D. G. Benreit
H. W, Coles

V. E. Tournay, assist-
ant, from Oct, 3

R. R. Fulton
F. ¥. Rupert
F. F. Johnson
0. 0. Malier, seniur fellow
J. M. Boyd, to Jan. 1
E. R. Hardine, senior fel-
lcn\
Helen Wign.a
L. Lachat, from Feb.

15
W. C. Bell, assistant
Fred UPecelor, assistan?,
fll;:,om June 20 to Aug.

T, H. Swan, senior fellow
H. C. Donaldson

R. L. Wakeman
H. E. Simpsorn
J. L. Young

Arthur Veitz, assistant,
to Dec. 1

E. P. Bicakey

O. F. Hedenburg

R. H. Heilman,
fellow
R. W. Orumiller

¥. F. Johnson
E. E. Marbaker

senior

F. J. Williams

AL D, Coulter

G. J. Schoells, aswst:\nt

J. F. \lc(,m't'm\, Rssis
ant, from Nov,

R. L. Wakeman

G. J. Bair, senior fellow
R. N. Pulmcr

P. J. Biel\i 1. assistant,
from Feb,

. .‘\n‘\f
‘from Feb.

. R, lrmmm\r,

nn!. from Feb, 1

assistant,

assist-

e T T P N

Paper (1928)

Pasteurization (1936)

7; Pearl (1833)

Petroleum Refining
Qg11)

Pharmaceuticals
(1922)
Plate Glass (1936)

? Pressing Machinery
1028

Printing (1038)

J.B.Gr H
. “r\rncr i Protected Metals
J. K. Simons IS
P. X Wilson, Jr., senior §
feltow
3. 1. Wells
F. L. Jones
1), kdein,  assistant,
fram July & to Ay, 81
I I Robertson, senior
fellow
H, 1L Fife
1 Proteetive Contings

1 (10340)

8. K.

A. B, Boese, Ir,

H. D. Cognn

R. G. Runrk

H. G. Goudinan, Jr.
Ielen Wassell

C. P, MeCleliand

A. L. Wilson, frem Jan. 1
J.J.\l. Russ, Jr,, from

un,

D. C. Lewis, from Jan. 1

C. W, Puttun, from
Jan.

C. O,
Jan. 1

E. C. Martin, assistant

T. K. Muher, ssaistant

C. L. Spesaard, assistant

Richnrd Shifiter, assist-

ant
R. T. Hull, assistant
l'ranL Snyder, assistant
M. Stites, rssistant
D 1. l-ranc.sco nssistant
W. B, Brown, assstunt
D. M. Clarke, assistant,
from Dec. 1
E. G. Wilkes, to Aug. 1
Walter Kuras, assistant,
to Dec. 20

Strotler, from

R. C. Boltz, assistant, to 3

Nov. 30
P. B. Davidson
J. D. Alley, to May 6
“ D, Claus
3. ¥ H:ilz
R A Stezeman
A. E. Alexander

W, A. Gruse, senior fel-
low

D. R. Stevens

W. P, Ridenour

John Metschl

J. R. Bowman

C. J. Livingstone

YV oife, assistant
Gustave S, assistant
B. Mel:

Kapff,
from June }

R. C. Pauuicer, assistant,
from 8ept. 10

C. W. Statler, assistant,
to Aug. 15

H. W. Coles, senior fellow
\Iar\- Dodds

F. W. Adams, senior fel-
ou

Lee Devol

J. D. Jerkiuns

H. Q. Farr

Marion \hcle"n

P. W, Cri

assistant,

-\x‘dre“), ns;.:mnt

Letnar, assistant

H, W, Guenther, assist-
ant

P. W. French, essistant

Alexander Leggin, assist-
aut

R. J. Cowles, assistant,
irom QOct. 10

. E. Simpson, to Deec.

5
I\.“I; MeAlpige, to May

P. . Dewey, to May 15
C. B. Becker, to May 16
W, H. Lycan, to Mayv 16
H.]gl. Douglas, to May

L. M, Adams, to April b

W. K. Mothtt, assistant,
to June G

. L. Yyre, essistant, to
May 16

J. B. Cobb, assistant, to
May 16

Turrell Uleninu,
ant, to April |

E. K. Clark

Rosist-

MWL Weise

J. i,
tuw

P, W, Jenkin

AW, ColTionn

D5 Hubibell

G. K. Dumbanhd, assist-

Young, senior fel-

ant

G, F, Odom, nasistant

S, W, MceCune, nasiatant,
from Feb, }

Levoy Thompaon, pssist-
ant, frown Feb, 1

G. M. Youur, aemor fel-
fow

vley, assmistant

Protein (1937)

Raolin (1036G)

FET

o2 <

——T T

Rayon (1933)

lefractories (1917)

Rubber (1933)

Safety Fuse (1530)
Shaving (1032)
Silicate (1317)

1 ogilk (1029)

Slag (1621)
Soybean (1933)
Special Dyes (1938)

Special Plastics (1038)
Steel (1027)

T gy

Stone (1034)
Suliur {1931)

Surgical Supplies
(1436)

T e L s e

Tar Acids (1633)

=

Tar Properties (1937)

Technical Glassware
{1u31)

Teatile Vindling

(1931)
Thread (1035)

; ‘Tube (3038)

. Wateh Technology
(1Ud8)

Yeast (3045)

W. K, \chm‘uler

G W, en

G.w, Cerh irdt, Assist-
an!

W, 8. Claus, senior fellow

W, L. Thompsan

J. W, Rayuolds, senior
fcllow

W, M. Kutz

G. A. Webh

E. E. Fleck,
from May 16

J. W. McClune, assist-
ant, from June 13

F. F. Fox, assistant, from
Apr. 21 to Dec. 1

D. M. Clarke, nssistant,
from May 25 to fec. )

G. H. lLindie, assistant,
from June 27 to Dec. 1

Burton Barnes, assistant,
from Jura 27 to Dec. 1

Martin Cermely, Jr., as-
sistant, from July I to
Dec. 1

assistant,

R. T. Scherer, assistant
to \[ay 15

W. B. Buraett, senior fel-
ow

R. O, Denyes

W. B. Miller

G. E. Aleer, JIr.,
ant, from Nov. 7

\\' l Scou.assislant. to

ISP

S. l.\I. Phelps, sesior fel-

ow
E. B. Read
E. C. Petrie
R, W, Limes -
J. P. Maloney, as
R. C. Briant
G. H. Eadie, assistant,
from Feb, 2
D. F. Pearsall
E. J. Casseln:an
L C. Hewitt
. F. Stuewer
Trac; Bartholomew
\ J. Beaber
W, E. Haollund
F. C. Aleaander, sssist-
xnt {rom Sept, 2
. L. Ras:

S. _\. Braley, senicr fellow

D. E. Babcoek

R. C. Brian:

P. V. McXinney, senior
fellow

M. G. Mayberry

Winton Brown

L. C. Rowe, assistant, to
June 6

W, L. Nelson

F. P. Hazleit,
from Feb. 20

H. J. Cibula,
from
18

W. E. Tournny, assistant,
to Oct. 3

-E. B. Kester

R, H. Calderwood, assist-
ant

W. L. Williams, assist-
ant, from June 14 to
Sept. 10

W, F. Fair, Jr.

H. . Beck, assistant

J. L. Keller, sssistant,
grom June 13 to Sept.

psgist-

sistaut

mssistant,

nssistant,
Sept, 25 to Feb.

R. 2. McGregor, senior
fellow

E. L. Warrick

J. W. Jordun, assistant,
from July 18

J. E. Troutinan, assist-
ant, Lrom Mnar, 21 to
Sept.

E. 1L Ackley

T. A. Wilson, senjor fel-
Jow

L. R,
DK
G. L.

Melean
Menard
Barler

J. I
low

1. }. Fointe

1. W, Wilker, nssistant

Puuline Hopler, assistant

[irecizht, senior fel-
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