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THE TABULAR VIEW

AERO AUTICAL design has becom one of the
ft most refined and exacting of the engineering
sciences. As Lewis Mumford phrased it in "Technics
and Civilization," "the gro s over izing of ... di-
mensions, with an excessive factor of safety based upon
a judicious allowance for ignorance, is intolerable in the
finer design of airplanes; and the calculation of the air-
plane engineer mu t in the end react back upon the
design of bridges, cranes, steel building : in fact, such a
reaction is already in evidence." Clark B. Millikan, in
his address before the indu trial physicists ( ee page 61)
in ew York in October, emphasized how aeronautics,
as it ets this pace in design, is enriched by and dependent
upon the fundamental science of phy ics, and Edgar
S. Gorrell, '17, speaking before the Transportation
Conference at M.I.T. la t June (The Review, July,
1936, page 401) showed inferentially how economics
- an e sential factor in all the engineering arts-
takes its place along with aspect ratios, lift coefficients,
and boundary layer in governing the development of
designs on the drafting board of aeronautical engineers.
([ t the risk of supererogation we pre ent these
references as annotations to Me srs. Hunsaker and
Mead's article, " round the Corner in Aviation,"
which opens on page 65. In thi preview of pos ible
transport planes of the future may be ob erved the
complex interplay of all the factors that enter into
aeronautical design and the fascinating procedures
that engineers follow in creating the superb equipment
that flies our airway y tems. ([ The author draw upon
a rich and varied experience in aeronautic. It ha
been aid that what goe on in the laboratory of GEORGE
J. MEAD,'16, i aviation two or three years hence. He
is vice-president and chief engineer of the United ir-
craft orporation and i in charge of engineering and
research for affiliated division such as Chance Vought,
Pratt and Whitney, Hamilton tandard Propeller,

~nd ikorsky....:.--JERoMEC. HUN AKER,'1~, designed the
NC-4, the-first aircraft successfully to cross the Atlantic,
obtained the first doctor's degree in the field of aero-
nautic at the Institute, and built here the fir t wind
tunnel in this country. Before coming to the In titute
to be head of its Department of Mechanical Engineering
and in charge of its course in aeronautics, Dr. Hunsaker
was vice-president of the Goodyear Zeppelin Corpora-
tion and prior to that had been an officer in the avy
and had conducted research with Bell Telephone Lab-
oratorie . He holds an honorary fellowship in the Insti-
tute of the Aeronautical Sciences and is the editor of
the journal of that. ociety.

HI TORIAN of cience, organic chemist, him elf an
example of a liberal education, Professor TE EY

L. DAVIS,'13, seeks a better understanding of the rela-
tionship between science and the liberal art . Hi article
is timely because of the extensive study that is being
given at the Institute to the coordination of humanities
with profe ional subjects.cr. MARGARETPAIGEHAZEN,
Reference A si tant, M.I.T. Library, who prepared the
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Pulls heaviest loads at
25% to 50% lower tension

without slip
FTER year of research Good ar engineer

pre nt a r olutionary dev lopment in flat
tran mi ion helting-a quar -edge fabric belt with
a permanent minimum ratio of tension,or ~~R,"of 5.
Hence it name-the Goodyear 5-R.

hat that mean in term of belt efficiency non-
ngineer wif l find e plained in the adjoining

diagram. Bri 8y, it handle any gi en load at 25% to
50% lower ten ion without slip and far Ie stretch!

Highest coefficient of friction
The ecret of the 5-R' amazing lack-ten ion opera-
tion i a newGoodyear-perfected non-ro inous rubber
compound impregnated through the fabric which

gi e it a coefficient of friction-
a pulley grip - unexcelled in
any other type of belt!A the

urface wear , new friction i
e 'po ed with all the grip of
a new belt - a surface that
, ill not chatter or ball-up.

Month of er ice in man

BELTS
MOLDED GOODS

HOSE
PACKING

THE GREATEST NAME

~

The U RU of a belt is the ratio between tensions on the tight

or U pulling U side and slack orII returning" side necessary to

maintain the effective tension required to operate the drive-

and depends upon the coefficient of friction between belt and

pulley. For example, an ordinary belt with an"R II of 2 must

be operated at200 Ibs. tight side tension and100 Ibs. slack

side, or a total of300 Ibs., to deliver 100 Ibs. effective tension.

The new Goodyear 5-R Belt is so named because its higher

coefficient of friction gives it a minimum" R II of 5. To main-

tain an effective tension of100 lbs., it requires a tight side

tension of only 125 Ibs. and 25 Ibs. slack side, or150 Ibs.

total- reducing bearing pressure and insuring longer belt-life.

indu tries have conclusively demonstrated 5-R's
ability to reduce power transrnis ion costs. Armored
with a permanent, high coefficient of friction 5-R
attacks cost on two front .1.Lower tensions in the
belt itself, re ulting in longer belt life and greater
ability to hold fa teners.2. Reduced bearing pres-
sure,resulting in longer bearing life, less lubrication
problems, Ie s frictional 10 sese It is now avail-
able in roll lot in all popular sizes and widths. The
G.T.M.-Goodyear Technical Man-will be gladto
give you full data on this unique new belt. To bring
him to your plant, write Goodyear, Akron, Ohio, or
Los Angele " California - or the nearest Goodyear
Mechanical Rubber Goods Distributor.

IN RUBBER
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GR N RY
Grain elevators, as many
have remarked, are yet
among the sights oj Chi-
cago - which presents
so many striking sights
to arrest or repel the
eye. The colossal scale
oj these enormous store-
houses does not alone ac-
count Jor their effect;
there is an esthetic qual-
ity in their simple.func-
tional geometry, a dy-
namic quality in their
repetition of basic
forms. Into them -- iJ
yOl£ do not know -
"grain is elevated Jrom
ships or cars, sorted into
grades, and reloaded [or
shipment, all oj the
work being done by

machinery"
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The Trend ofAffaors
New A nes the tics

ANE THE IA probably[call : to mind ~more oft n
ft thetaking of ether or of gas (nitrous oxide) than

it suggests other known mean for producing
in en ibility to pain in surgical ca e . Knowledge of the
profound physiological effect of nitrous oxide date
back to 1799 and the times of ir Humphry Davy.
Before the middle of the 19th Century ether ( ulphuric
ether) had been u ed a a general anesthetic. At the
Ma achu etts General Hospital in Boston, October 16
i cel brated a Ether Day. On this day in 1846, Dr.
J. .Warren made a public demon tration of the use of
ether in an operation. The very succe of the e two
ane thetic over a long period of time has0 dramatized
their u e that newer types of compounds may escape
general recognition.

The pa t d cade ha een an increasing u e of pecial
agent over the older and ordinary compounds. In one
important American clinic the special agent have
gained from 16% in 1925 to 52% in 1935, while the or-
dinaryagent have declined in u e from 84% to 47%.
Practically all of the new agent have been ynthe ized
by the organic chemists and their investigation are
continually yielding till other compound which have
promi e.

t the pre ent time there are r cognized new claim-
ant for inclu ion in each of the several general types
of ane thetic . To the group of inhalation ane thetic
the hydrocarbon, cyclopropane, ha been added re-
cently. Improved methods for ynthesizing cyclopro-
pane have removed thi compound from the category of
mu eum curio itie and made it available not only for
the phy ician but for the ci ntific inve tigator in-
tere ted in far different problem uch as ymmetry in
the tructure of molecule . Deep cyclopropane ane -

thesia i produc d r adily and i a c mpani d by v ry
qui t, depre ed re piration whi h i ad vantag ou to
the urgeon operating on the thorax or diaphragm. In
spite of the value of thi compound and of other similar
vaporous organic compound, there xi ts, alway,
fir hazard in their u e. Thi fact, alone, greatly limits
th ir practicability where th modern electric calpel
and other electrical device are employed, and, at the
arne time, stimulate the earch for equally effective

but le dang rou compounds.
The clas of intravenously injected anesthetics

pos e certain advantag in the very method of th ir
admini tration. Every new sugge tion in thi field is
looked upon a having promi e. While new repre enta-
tives of this clas have not howIi great advance, the
discovery of some very short-acting compounds gives
hope that a profitable path may have been broken.
The e new compounds are derivative of the barbitu-
rate. Well-known xamples of barbiturat are the
hypnotics: barbital (veronal) and luminal. By producing
certain definite changes in the molecule of known
barbiturates the new hort-acting compound were
produced. ~ile their adoption by clinician i not in-
dicated at present, the field will attract further re-
searche .

bout 10 years ago Avertin (tribromoethyl alcohol)
wa thought to be the reward of the que t for a uitable
compound for rectal admini tration. Its early use was
attended by few difficultie , but latI' developments
have put it in the cla of ane thetic which are rarely
be t u ed alone. Its mo t important u e lies in the pro-
duction of a ba al ane the ia, permitting urgery under a
upplementary ane thetic of another type. There can be

no doubt that oth r compound will be ought to fill the
need in thi group.

ocaine and novocaine are widely known a local

(59 )
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TURE'S MI STRELS
Fledgling tree wallows in glum array pose fora theatrical portrait. Mis ing: two end men

H. B. Kane, '£4

anesthetic; th latter compound ha proved to b most
SliCC ful. In pit of thi fact, n w r pre entatives of
this clas are beinz tri d out. Recently a compound
nam d metycaine wa found to be very good for local
work. Incorporat d in ointment, it ha been used
su ce fully in tr ating urfac wound. Metycaine
po e th furth r advanta e of having certain an-
ti pti properti - a fact which mak it e pecially
attractive to clinician.

Phy ici t on Parade

FIVE ~ R ago th I' were five principal soci tie
f I' phy i it. 0 t ven rable of the ,The meri-

can Phy ical ociety numb r d phy i i t of all kind
with perhaps a t ndency toward mph a i on pur
rath r than appli d cience. parate oci ti over-
lapping in m mb r hip laid parate empha i on the
applied phy ic of acou tic , optic , or rh ology (de-
formation and flow of matter). fifth ociety included
tho e who e prime intere t in phy ics was educational.

M anwhile ci nee wa getting complex in every
direction. With ach year the phy ici t of the various
group tended to grow farther from each other: The
Decibelian were becoming u piciou of theJuclearite ;
neith r under tood the oth rV ry w 11;both were for-
getting that they wer all, under the kin, phy ici t -
while th public looking at all thi with some confu ion

. wa u piciou of phy ic altogeth r. t thi juncture
one gr at phy ici t had an idea. With the help of fund
which curiou ly nouzh he obtained from th Chemical
Foundation, h wa able to tart a new organization
with th avowed purpo e of reintegrating phy ics in
Am rica. Thi new organization wa and i called the
American In tit ute of Phy ic .It ha for a young 0-

ciety, achieved I' markably it aim of unifying and
correlating the work of the five membI' ocietie which
b came th Founder ocieti .

Thi October at the Penn ylvania Hotel in New York
the American In titute of Physic held it, fifth anniver-
ary meeting. The theme of the meeting wa one never
ung before by physics in merica. The burden of the

lay was empha is on the coordination of the various
branche of phy ic , while the contrapuntal motif was
the encouragement of theirj oint application to indus-
trial re earch. n poken may have been the wi h to
demon trate to the intellig nt public that the high
prie ts of phy ic are not all metaphysicist ; that nu-
clear and 0 mic reearch mu t and will have impact on
th ordinary private citizen in hi ordinary private life.
The prie t of chemi try had long known the merit of
beating that particular ceremonial drum, and there
e med ome dangI' that the prie t of physics might, if

they did not look out, lose orne of their congregation.
Hence for the fir t time in many moons an American

cientific society held a general meeting in which ap-
plied cienti t - in thi case indu trial physicist -
wer really the headliner , though, of course, plenty of
tudent in the fields of pure re earch were there. Many

of them gave paper, too, but in the e case there was a
con ciou effort to relate what they were doing to some-
thing that the man in the treet could understand.

In the pur uit of all these purpo e formally or tacitly
et forth, the meeting wa admirably ucce ful. The

attendance wa of the fir t order, both qualitatively
and quantitatively. ucces ive ymposia on the training
of phy ici ts for industry, on the applications of phy ics
to ev n large industri - glass, metals, oil, building,
communication, electrical power, aviation - on optics
and acou tic in modern cience, and, finally, on the
olid tate were able to compete on rea onable ground

with the simultaneou presence in the metropolis of both
major candidate for the nited tate presidency. The
paper for the mo t part recognized the role they were
uppo ed to play: Almo t none pr nted new material;

they were not uppo ed to, a the ympo ia were more in
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FOR AT RALI T' LB M
Abo e. Indian pipes, common in ew England's late summer
wood, and behind them anobbligato of moss.Below. This tree
frog, one of the Hylas, like the chameleon can change colorat

will, varying from white to black or from brownto gre n

the nature of a r i w than a revelation. one th le s
from a large amount ofresumematerial, much of which
The Review has di cu ed before, certain colorful item
mizht profitably detain the reader for a moment.

Both indu triali t and educator were agr d, for
example, that phy icist ,to ucceed in indu try, hould
be something more than physicist . They should pos ess
the be t possible broad basis of culture; hould b able
to u e English so well as to pre ent their idea to xecu-
tive not only clearly but per ua ively. The uspicion
that the cienti t who talk well i perhap no cienti t
should be dissipat d.It wa pointed out that while
large re arch laboratorie could profitably employ one
or two nuclear phy ici t , they need many more physi-
cist of the more pedestrian type -less pectacular
worker in thing like electronic and optics. ugge tive
a a rea on why phy ic did not enjoy its proper regard
by indu try wa one of three given by Dean Dodge of
Oklahoma' Graduate School: Chemi try with its origin
in alchemy has almo t from th beginning ought
tangible goal while physic with it origin in philo ophy
ha tended to create a chism whereby the theoretical
physici t or thinker looked down upon the experimental
phy ici t; yet the latter wa the man that indu try
could readily understand. Even Archimede, aid Dean
Dodge, for all the practical problem which et him
upon hi study of floating bodi , et the pattern for the
scient-So nob. ccording to Plutarch he repudiated' as

61

ordid and ignoble th whole trade of ngineering
he placed hi whole aff ction and ambition in tho e
purer peculation wher th re can b no refer nee to
the vulgar needs of lif ." From thi ort of glory Dean
Dodge urg d a en ibl retr at, and in the balance
truck by the American In titut of Phy ic h found
ound s ns .

Of wide t popular inter t in th gen ral ymposium
were paper by John Ely Burchard, '28, on building, by
Dr. lark B. illikan on aviation, and by Dr. Jacob
Pi tel' Den Hartog of Harvard on vibration in indu try.
Burchard enumerated th magnificent things appli d
phy ic had done for the quipment of buildings and
found implied in pre nt work an almo t c rtain logical
requirem nt that building of the futur b windowles ;
he deprecated the little work that phy ic had done for
modern tructures, although pointing out the r c nt
achievement in oil m chanic and i mological r -
earch, including the work of Ruge, 88, at Technol gy;

he found rea on for the lack of much appli d phy ic in
the art of building structure in the ab enc ofw ll-to-do
corporation who e major inter t would dictat u h
re earch program ; and, finally heple ad d for th
brains of on gr at man - on man of th ability of
ev ral of the nuclear phy ici t - which appli d to

research in housing might perform a mighty rvi .
Most dramatic of the ev ral rev lation by r. ill i-

kan had to do with the wrinkling of m tal airplan
wing . Millikan fir t point d out that th tr ed kin
c n truction of the mod rn m tal airplan winz re-
ulted in a highly indet rminate tru ture 0 that

m thod of tre analy i mu t hay r cour to th
highly math mati al theory of ela ticity. or over, th

H. B. Kane, '24
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u e f the thin kin with the very lender structural
m mber of wings ha l' ulted in t ndencie toward
local buckling. uch heavy penaltie are impo ed in air-
plan d ign by th mere addition of mat rial to cov I'
factor of ignorance that the buckling tendencie have
had to be inv tizat d. are ult it ha been found that
all buckling n d not b pI' vented' that, contrary to
the iew of clas ical de ign, bucklinz i not practically
ynonymou with failure; that k pt within r a on thin
h et may b p rmitted - in th language of WagnI'

- to '0'0 into th wav tate' under load withoutulti-
mat damage. H r mark d that a pa enO'eron a low-
wing transport plan might w 11 ee wave appearing
and di appearing n the upper wing urfac a th plane
fli in ven moderat ly bumpy air, and he d precated a
bing ground! any trepidation that thi might caus
in th mind of th pa nz r.

Dr. Den Hartog, an out tandinz authority in th
f ld of vibration, particularly in machinery, and an
inz niou g ntl man in th art of correcting vibration
dang r gav many example of uch correction. Per-
hap the mo tint r ting of tho e d cribed wa th
damp 1', now about a y ar old d vi ed for keeping
within r a onable bound vibration in ngin op rat-
inz 0 er a wid p ed rang . Thi con i t of a piece of
metal weighing veral pound and attached100 ely to
th haft by one or mol' teel pin with a po ible field
of motion along th haft of about one-quart r inch.

hen th ngine run ,th 100 pi c vibrate back and
forth rapidly, Giving hock to th haft; the apparatu
i 0 cle rly d ign d that the e hocks are automati-
cally in oppo ition to the hock coming from the
cylind r. 10 of g n ral inter t wa th r cent work
in th pr vention of no ing (tran r e way aero the
tra k) of high- p ed I ctric locomotiv . tudy of th
probl m wa carri d on with Lionel el tric locomotive
a model. Th ph nomenon i now under tood and
change have b n mad to ur th diffi ulty in full-
iz d 10 emotive .
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Chus, R. McCormick Lumber Companll

DESPITE THE PSI G OF THE COVERED BRIDGE
... wood is still being used for highway bridges, as described
in the adjacent article. On this and the opposite page are three
striking examples of which the one shown above and to the left,
the Vermont Street Viaduct in Portland, Ore., of composite
concrete and wood construction cost hardly half as much as

would reinforced concrete

rthur C. Hardy, '18, presiding over the optics sym-
po ium, remarked somewhat humorously that there
might not be any true ci nee of electricity today had
optics not been a branch of physics, for the great ad-
vancesin electricity which had theretofore been a pith-
ball science came when the search for high-efficiency
light ource began seriously. This led neatly to Dr.

aul Du hman' de cription of recent workin high-
efficiency light ource which has been described in The
Review (December,1935, page 90).

High lights from here and there: Den Hartog's
graphic description of how disaster nearly overtook the
Graf Zeppelin because of haft vibration; the statement
by German gue t star Erwin Meyer (BerlinI nstitut [uer

chwingungsforschung) that vibration p riods of a
building tend, as you go up the building, to reduce
them elves to one single frequency, and his further
contribution to oundproofing with a wall made up of
many plate separated by air pace, with sound-
ab orbing mat rial only at the edge and ends of the
paces; Greger en and hi dyes for the vascular system

through the use of which and principle of optic he is
able to make many valuable observations of the blood;
Langmuir' compact and clear explanation of his thin-
film re earch, of his hydrocarbon chains with their
"hydrophilic heads in the water," and of the signifi-
cance of this ort of work in helping u to know more of
the behavior of the cell wall in living tis ue; Bridgman's
account of high-pre ure research and the many changes
of tate he find under these pre sure with the conclu-
ion that we are unable to make any ound gues as to

the constitution of matter in the deep earth beneath us.
The top moment of the meeting, however, came at

the annual dinner. That dinner, over which Professor
John T. Tate of the Univer ity of Minnesota pre ided,
turned out to bate timonial to the scientist whose
thought and enthu ia m had brought about the In-
titute of Phy ic - without exception the cientists

and th ir gu st 1'0 e to acclaim him. That scientist
wa Dr. Karl Taylor ompton.'

Wooden Bridges Stage a Comeback

THE RE' IEW has everal time commented on the
rapid advance made on the We t oa t in the

structural u of timber. Through the courte y of R. E.
u hman, 06, of Portland, Or ., who supplie the fol-


