


2-inch doll saves lives. Central character of an Bug-eyed auto was the car used in development of G-E Sealed Beam 
ingenious apparatus to test street lighting is a headlights adopted by the automobile industry. Thesealed Beam head- 
tiny doll that  represents the average pedestrian lampsgivemoreandsaferlight.Testsshow that theaverage G-E Sealed 
as seen at a distance. The complicated device Beam lamp gives 99 per cent as much light near the end of its life 
measures visibility and glare. It was devised by as  i t  did when brand new. About 45 lamps of Sealed Beam type have 
General Electric engineers to help make streets been developed by General Electric for the Army and Navy. 
and highways safer for night driving. 
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O R G A N I Z A T I O N  
CAN DO THE COM- 
PLETE JOB FOR YOU! 
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dling: belt-screw-vibrating screens- 
and accessories. . CRANES and Tramrail systems . . f o r  unit handling. 

FLOOR HANDLINGequipment . . . 
Casters- trucks - trailers - skids - tote 
boxes- test stands-fabricated items. 
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The Month in Focus 
Control of the Atomic Bomb 

T HE MAN in the street, weary of war and longing 
for the good things of peace, and the scientist, 
increasingly alarmed by the frightful prospect of 

a still more destructive war, were agreed oh one fundd- 
mental fact. The atomic bomb must be controlled! 
But control meant many things. 

A recent Gallup poll indicated that to the public 
control meant keeping for our own use the secrets of the 
atomic bomb; but to most scientists control implied 
international cooperation, reached by the difficult means 
of first, national, then international commissions. The 
goal of international control of the atomic bomb is a 
must, for we shall be deceiving ourselves if we think 
that the possession of such weapons by ourselves or hy 
any small group of nations makes war less probable. 
On the contrary, i t  will promote international friction. 
jealousy and ill will, and an entirely false sense of 
security. We shall be deceiving ourselves if we think 
that it will be possible to keep these developments for 
our own exclusive use. The atomic bomb does not 
depend on any particular secret "invention" and no 
discovery was involved that is not generally known. 
The present bomb is one of several possible and more 
or less obvious solutions based on knowledge to which 
every civilized nation has contributed and has access. 
We have no monopoly on knowledge, and any nation 
that can afford the effort can do what we have done 
and will no doubt do so if we insist on withholding 
information. The fact that it has been done has demon- 
strated the soundness of the theories and principles 
involved and anyone who undertakes the development 
now can do so with complete confidence of success. 
Furthermore, it is now known which ones of the several 
possibilities have been most ~uccessful so that no time 
need be wasted in  working up blind alleys. It is not 
impossible that the job could be done in three years 
or even less if sufficient effort is put into it. To Say the 
least, our bargaining power will be weaker then thau 
it is now. 

INTERCHANGE OF SCIENTIFIC INFORMATION 

We shall he deceiving ourselves if we think that any 
group of men, whether military o r  government, can 
retain a monopoly on this or any other important part 
of science. The men in whose sweat the atomic bomb 
was made are free men. and their work was based on 
the work of other free men before them. They cannot 
be kept in isolation, working in secret to produce more 
destructive weapons. They are urgently needed for 
more important things, for it is not the atomic bomb that 
is the great asset to civilization,-but the men who made 
it and the science that made i t  possible, and science does 
not thrive in concentration- camps. Unquestionably, 
scientists have contributed much toward the winning of 
the war, but their greatest contributions were not made 
during the war, they were made during the twenty or 
more years of peace preceding the war, when we studied 
and learned the tricks that made the new devices possible 
and trained the men that produced them and used them 
so well. 

Now that the war is over, it is a matter of the greatest 
importance that we return to a normal healthy develop- 
ment in scientific research and training, for only in  
this way can we replenish our depleted stocks of new 
ideas and manpower. This can be done if we not only 
permit hut encourage free and untrammelled exchange 
of knowledge and ideas, not only within our own country 
or within a small group of countries but without rescr- 
vation between all nations. The values of such inter- 
change are so great that no nation can afford to refuse 
to cooperate, for refusal would brand such a nation as 
a menace to society, whether that nation be Russia ot  
the United States. Surely, international relations are 
complex and difficult, but they are not improved by 
itockpiling atomic bombs or any other kind of aggressive 
armament. Neither can they be improved as long as 
harriers such as now exist hetween ourselves and the 
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Russians are permitted to prevent free exchange of 
knowledge and opinion. We hake no reason to believe 
that Russia has anv warlike intentions. nor has Russia 
reason to think tliat we have. hut in this matter. believing 
is not enough: we must know and so must they. Mutual 
promises and assurances are no1 sufficient: all nations 
must be willing to subn~i t  to whatever control i? neces- 
sary to insure that no one nation or  small group of 
nations can secretly prepare for  agaression and thus 
menace other nations. This means that the barriers must 
be broken down at whatever rost. The alternative is war. 

A GROUP OPINION 

In an open letter to the President and the Congress 
of the United State? of America. members of the faculty 
of the California Institute of Technology and of the 
staffs of the Huntington Library and Mt. Wilson Obser- 
vatory seek to present their conclusions on atomic energy 

legislation in the hope that their views ma? be helpful 
to the President and to the legislators in arriving at a 
mean's o f  control for  the atom bomb. 

This action has been an outgrowth of a series of 
weekly seminars which started in earl? October at C. I. T. 
Participating in the seminars and stating their views on 
the problems of  the atomic age have been men who 
understand the full implications of  the problem in- 
volved. Among the leaders in  the discussions were: Dr. 
Robert A .  Millikan. Dr. Charlc~s C. Lanritsen. Dr. Paul 
S. Epstein. Dean Ernest C. Watson. and Dr. Linus 
Pauling. 

Their riose association with the work (Sorie i n  the 
atomic field and their sincerity in hoping for a solution 
to control the atomic homli through international 1x1- 

derstanding and agreement adds importance to the letter 
~vhich we are printing in this issue. It merit? profound 
con4 deration. 

An Open Letter to  the President and the Co 
of  the United States of America 

w E. the undersigned. address you in our capacity as 
private citizens concerned about the future of our 

countr? and of civilization itself if faced hv another war. 
We have studied and discussed the atomic-energy legis- 
lation now before Congress and have formulated such 
conclusions a s  we are able to reach for  whatever use 
you and the country at large may wish to make of them. 

Almost any sacrifice to bring about international 
responsibility is  justified. 

We believe that World War IT has demonstrated with 
fearful clarity the urgency of intelligent, informed. per- 
sistent and sacrificial effort by all nations to prevent t t r  
occurrence of a still greater catastrophe. 

We believe with Niels Bohr that "only intcrriatiorial 
control of every undertaking which might constitute :i 

danger to world security will in the future perrnit an \  
nation to strive for prosperity and cultural (lo\eloprnciit 
without constant fear of disaster" 

We believe that scientific facts cannot be kept v c i c i  
for long. and that oilier nations nil1 r l isro~er hovt 1 0  

make atomic bombs within a few years. Urilcw that 
short time is used to establish international control, nri 
armament race may ensue wif1-1 results even T H O T P  d i q -  
astrous than they have been in the past. 

We believe. therefore. that the United States "Jiould 
take the lead in negotiation'-! seeking to establish thiq 
international rontrol with its appropriate i t i ~ p e c ~ i o ; ~  
procedures. 

The first step is national control. h c d i - i f c  ([fl-tio~t f y  

necessary. 

We believe that national rontrol must prrcedr i n t e r -  
national control. Therefore. a national commission 
should be set u p  immediateh to cxt~11te t h i - ;  f * o t ~ t ~ o l .  

We believe that additional functions of this cornmi'-!- 
sion should be (1( to advise in the formulation of' 
policies and procedures for international control. a i : ( l  

( 2 '  to protect and foster scientific research on atomii- 
energy and its utilization for non-military purposes it1 

order that the achievement of nuclear fission may prove 
a boon to mankind instead of a menace to civilization. 

We believe that this commission must have broad 
powers. We say this in spite of the fact illat the very 
idea of control and secrecy would be intolerable to all 
of UP if such restrictions were not wcessary. We 
accepted controls during the war a^  essential to victory : 
H C  believe that we must now accept controls as equalb 
(-sential to peace. 

The composition o f  tftc Control Commission i s  o) 
utmost importance. 

We believe that the nature of the phenomena attenclinp 
the release of atomic energy and its exploitation makes i t  
mandatory that the Control Commission be rhosen From 
science as %ell as  from industry and governmcni. 
Moreover. only a commission on which science is ade- 
quately represented ran fairly .judge the degree lo  
which freedom of scientific research needs to be restricted 
in  the national interest. 

We believe, moreover- that the personnel of the corn- 
mission should represent in knowledge. integrity. and 
ability the best that is available without regard to 
political affiliation or  official position, and that they 
should approve international rontrol as an ultimate 
objective. 

We believe that. while the Johnson-Mav Rill in i t% 
present form may require substantial modification. thi- 
should not he allowed to prevent prompt and decisive 
action. 

We believe that >on. t ruh  representing tlie desire of 
the American people. are exerting omselv e'-; to t h e  
utrno'-it in the cause of a w\\ world order of international 
cooperation in which the menace and fear of w a r  uill 
be eliminated. To tliiq end [ve pledge our support. 

We believe that pu will  not fail us. You will not 
fail a world which i'-s looking to !ou tor  r'ourageons 
leadersliip. 
November 8. 1945 
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Essential Oils 
By A. J. HAAGEN-SMIT 

0 NE of tin; attractions of the subject of esseulial 
oils appears in its manifold aspects. its intercut 
to the chemiht. the plant j)hj siologist, the p h a r n i ~ -  

~ o l o g i s t ~  the historian, and: last but not least. tin.- p.-i)- 
rhologist. When the historian and the psy cliol o g i ~ t  circ 
discussing this suhjecti t h e y r n a ~  w ell argue about tlii: 
question ol  why LJ lysses. the Greek trav eler. u a;- detained 
by Giree. The a.nsvÃˆe is that she used an odoriferous 
])rinciple, which many present-day oil firms B inild likr 
to lay their hands on. A similar secret h a s  poase?st>d I )>  
Helen of Troy. to \+horn Venus revealed a secret JXT- 

fume. which was responsible fur  her fabulous beaut). 
While the secret of such magic perfi-imes uas  Jost. lah'r 
generations tried to make up  for this in quantity. and 
even wise men. such as Diogenes. could not escape 
pacing attention to the subject of perfumes. He is 
reported to have remarked that it was most \\astel'iil to  
pour the oil on the head. whence the sceni rose in t h e  
air and benefited only tlie birds, vvhereas 1)) using it 
upon the feet one bathed the whole Lo4 in tlie delightful 
odors. 

The  important place there s ~ ~ b s t c i ~ ~ ~ e a  ti~ok can he 
gauged from the opposition the) created. Solon. a n i u i ~  
the Greeks, and Julius Caesar. a n i o n g t l ~ e  Romans. for- 
bade the sale of perfumes. uhicli sometimes vt eie ~ l io t \  - 
ered over the guests from the ceiling of tiir building. 
During the reign of King George 131, in 177 1. tin- Britinli 
Parliament parsed the f u l l o ~ i n g  law : "Al l  uonioi of 
whatever age. rank. profession or degrret: \I l i a t i ~ ~  er. \ i 1,- 

ginis. maids or itido\\s. that shall from and after tins 
act impose upon, seduce and betray into matrinio~kj an) 
of Hk Majesty's subjects h j  the ~ s e  of .-cents. paj~~i.- .  
vosmetics, cashes, artificial teeth, false hair. tipd&l~ 
v\ ool ( a  kind of rouge),  iron stay;-. hoops. high-heeled 
shoes or  bolstered hips shall incur the penalty of tin- 
law now in force agaiiisl witchcraft and like iiiihdv- 
meanors and the marriage upon comictio~i s h d 1  atatul 
nul l  and void." 

It has been suggested that if fines aliould take the plani> 
of imprisonment, our problems of taxation would Lv  
solved." In a m  case. legislation in such matters is not 
cor~fined to the past. A similar unimagi~iative and un-  
emotiunal lav. agency is the Federal Food and D r u p  
4dministration. zvhich refuses t o  bdiev e in the scenih 
\+liic\i clear hefuddled minds. help in all iII.ii~~sses. and 
at the same time lead to thrilling adventures arid ro- 
manre. From the reaction3 of sue}} govtkr~iing 1)odies. 
we may co~iclude that the interest of tile people in theso 
oils has been great and tile urge must have been siron? 
to incrtlast: the number of perfumes. The iIisct,veq and 
conquest of countries and the \taping of wars uerc 
chief$ raui-ed 1)) the desire to increase the wraith of the 
conqueror, and doun the course of histor\ perfumes 
and sj~ices liavi-1 been of prime considtlrdtioii i n  11iis 
~'espert. 

. \ .  I15i i t i  \ t n i l l ,  lJ t i f i imis  un.1 , \p ins ,  1 . C. P.igi i'~ (. Â¥ , Hi.-iiiii (194IJJ. 
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Hi oiftilieien oie eintjigi oing 
von &tcronqmo 6tmifctiwyaf~fjitttig vii wwit> atqot?er &if<rl@~ fit ftart (ftawarg. 

un getruckt &urcb &en woblfleacbte Sobannem firueninger 3u Straaaburfl 
in &en acbte tag Sea megen ala man 3eIt van &er geburt flbnati 

funf3ebnbun&ert. Xob fig got. Bnno 1500. 

FIG. I .  Title page of a book on distillation, by 
Brunschwicj (printed in 1 500). 

111 the early periods the refiiis and oil5 ohidhied fioiii 
plants were burned 011 altara. and extensive recipes an: 
found hi Egyptian manuaeri))ts. The Israelite>. during 
their exile in Egjpt ,  became acquainted it11 the nse of 
these perfumes and isalves. and some of their recipes are 
recorded in the Old Testament. ivliere i t  is atated thilt 
the Lord ordered Moses: "Take unto tliee three principal 
sj)ices : pure mj rrh. SOU shekels. and s\\ e ~ t  ciunumo~i 
half so much and of sweet calamus. 250 s11ekeL. and of 
cassia. 500 shekels. and of olive oil a hin." 

While unly crude resiiia and oil? Menb n-t~d rliieUj in 
ointments and in certain combinations. a3 incense to be 
burned. progress in scientific research mafie it  pussibli~ 
t o separate the \ olatile and odoriferous principles from 
the plant material. This uds a great step forward. aiur-e 
it made it possible to preserve the smell and flavor of 

much larger tjurnher of 1)Ianta. I t  had l)een observed 
that boiling water carries M ith it tlie volatile material 
and that after condeiisatioii strong11 .~niel l i i~g oil drop- 
lets appear on the -urfai*e of the \+ater. These oil 
/Iroplets soon form a liquid. to uIiir11 is given the name 
of essential oils. hecdusr the] art: eabily volatile and are 
thus distinguislied from the fat[} oils. The kolatility and 
the derivation from plants art- tlie characteristic proper- 
ties of these oils. and it is for this reason customary 
to include volatile plant oil* obtained I n  other means 
than direct pteani dkt iJ~at io~i .  Hitter almond. mustard. 
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FIG. 2. "Rosenhut," distillation apparatus o f  1500. Reproduced from GIlde- 
meister and Hoffmann, Die Atherischen Ole, p. 224 (19 10). 

and wintei-a;reen oil obtained 1 1 )  enzymatic action. or 
lemon and orange oil obtained b y  simple pressing. can 
be distilled with steam and are therefore included among 
the essential oils. Also inr-luded are oil' obtained 1)s 
extraction. 

MANUFACTURE OF THE OILS 

The distillation of 'steam iq the nio-;t frequently applied 
separation method for iliese oils. The amount of rom- 
pounds which ive find i n  the essential oils boiling lw- 
twem I SO-S?W C.. their vapor pre-sine at 100Â (;.. tile 
l~oilirig point of baler. is considerable-for camphor 
20.4 mm.. for pinene. the chief conipon~nl of oil of 
turpentine. U 7  mm. In a mixture of oil and uater t h ~  
oil contribute<. therefore. r r~a ter ia l l~  towards reaching; 
the atmospheric pressure at ~i hich distil lation occurs and 
will boil a t  a temperature somewhat lower than 100Â° 
i.e.. W'. whereas without the Iielp of water the pirier~v 
v ould boil at  155-1 56^ C. T h r  rornponents o f  ilic 
~cq~r i t i a l  oil are. therefore in a steam distillation Ie~;q 
exposed to higher temperature?: less (ler-on'ipo-'ition takc1- 
place. and a better-smelling product is obtained. 

The csqential oils in plants are contained hi crlld, 
rnostlj nit11 ~einforced walls. It is rlecespary befoir 
distillation to open up  t h e v  oil c o n t a i n e r d y  gri11(1iri<: 
or cnttina; the seeds or other parts of the plant. In  it 
'-'implest form. this material is poured into a still: the 
outside is heater1 and the vapor condensrd. This pro- 
cedure M as described b y  Herodotuq and Plir~). b u ~  tin* 
niethod I"' still imed in tlie country b y  farmers. w h o s ~  
stills do not differ greatly from tliose shown in Fisf .  1. 
2 and 3. By the  more modern rnetIiofR the water vapor 
riccescary for ea rn ing  cner the oil is prorhiced iri a 
separate still or  apparatus and the steam iq h loun  
through the plant material. The production of this t>  p~ 
of oil I? limited in ihe lTriited State? to oil o f  turprntine. 
ppppermint. eucalyptii~. een'geron. \\ itch-hazel. worm- 
Â¥i ood. and Irrnon-graw. 
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i d e s  of tlie glass plate i s  applied a fatty la?er on uIiic11 
the Rowers are spread. On top of thi-; frame a new one 
is placed. filled in the same iva!. until large slack-; of 
thew frames are piled one upon another. The ewer11 i;il 
oils given off hv the flowers are taken up  In fat. and the 
same fattv layer can take up  the essence of many lasers 
of new flowers. 

The absorbent material. the fat o r  \aqoliiie. is  hen 
r e m o v ~ d  treatment wi th  alcoliol or  otlicr so11 ent'-'. 
and the r e - ; ~ ~ l t i r ~ ~ c o n c e n t r a t e d  flower extract i-; read! to 
he sold. 

CHEMISTRY OF THE OILS 

The oils arid extracts obtained in these nays cori-;ist of 

FIG. 3.  Distillation apparatus with condenser tubes. 
Reproduced from Gildemeister and Hoffmann, Die 

Atherischen Ole, p. 226 (1910). 
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a grredt vtiriet\ of substances. Some of tliesv ma\ C U D -  

stitUte an udorii'eions principle; others will he odorles- 
impurities. or ma) e\en detract from the kalur of the 
oil by their nrnell or, for example, their solubility prop- 
erties. In the search for  pure princi1)les and possible 
means of' preparing i hese s j  iitlieticall\ . voiisidet'ahlc 
efforts hake been made iii the analjsis of the oil. It  has 
been found that t he oil consists of compounds helongimg 
to man) groups of organic compounds, r-onsistingol' 
rarhon, h~drogeii .  and oxjgen and in some rai-ea con- 
taining in addition sulphur and nitrogen. 

I t  is possible to arrange these compounds in p'oup-, 
~ t h i d ~ ,  hecautee of their structure. sugges~ t-iinilarit) iji 
their foimotions. One g r o u p  of subs~ances consists of 
moleciileo of st raight-chain hy drocarbons, sucii as  Â¥w 
find hi Pinus w h i n u s .  which gives us an oil coiisisting 
of 70 per cent 11-hep taue, resernl~liiig normal gasoline. 
Oilier relireseiitati\es of this group arc found in the 

oils. Another group consists of eiii~~stitntio~i j)ro(]uct~ 
of benzene. diiefly 11-prop~l1)enzene derivati~es:  exam- 
ples of thebe substances are to he found in rugenol. 
from clove oil. 

A third group contains a number of compouiids wliicli 
show connections \+ith nitrogen metabolism, such as 
indole in orange tiovvers and ally! i soc~anates  in mustard 
oils. A fourth group that ~e nlay diatiuguish consist,'-; 
m o s t l ~  of hydroaromatir I i j  drocarhuns and tlieir 0x1 gel) 
(lerivati\es. These conipounds show a remaikable sirni- 
larity in their structure. since they can he dilided into 
a number of branched C5 chains. =is s h o v ~ i  in Fig. 4. 
This building principle links the components of essential 
oils called terperies ( G i o ) ,  sesquiterpenes ( t  >;) u it11 the 
diterpenea i Cz0) present in resins, vitamin A, and the 
chluropl~jl l  alcohol. phy iol. Triterpenes with 30 rarhon 
atoms are built along the same lines; vle find sapoliins 
present in the roots of some plants. Man) of the yellow 

or  orange 11)lant piginents J~b luug  to the tetraterj)ei)es 
ui th 4 0  carbon atoms. In natuml Helea. as, ^ell ds 

gua j  ule. the same principle unitea 1000-2000 of tliese 
( :3 units. 

FORMATION IN THE PLANT 

On the basis of the ~ t ruc tura l  peculiarities of tlie 
components, \\e can drab$ the conclusion that the com- 
plexitj of tlie oil co~nposition is caused 1)) the excretion 
or secretion of products formed in many n~etaholic 
processeb taking place in the plant. Microscopic exam- 
ination of the plant s l i w s  that only distinct cells o r  
spaces in the plant tissue are filled with oily droplet;-. 
~+I i i rh  are difficult to distinguish from fatty oils. I n  
m a i ~ j  cases these glands are epidermal cells or rnodi- 
iicatiuns of these. sncli as the excretion hairs. The 
secretion product is usually accumulated outside tlie cell 
between cuticula and the rest of the cell wall. A slight 
touch is suflicient to break this tlii~i outer rnexnl)mne and 
to canre the release of tlie oil wit11 its typical smell. 
The internal glands are spread throughout the plant and 
these intracellular glands have often g w v n  to form long 
canals, coated on tlie inside v\ith a layer of thin-ualled 
cell>. Tlie oil is deposited in these canals, but tlie exact 
place of their formation is not known. Also the circum- 
stances undt-r whicli the oils are secreted are fa r  from 
known. It is suspected that for many of the oil corn- 
poiients a relation exists I+ it11 photosynthetic actil ity, 
vv herebj carbon dioxide is reduced and synthesized to 
carbohydrate. A support is given to these ideas Ly 
studies on the effect of cli~natic and soil conditions 
ivherebj it has been shown that generally light favors 
formation of the oils and that the optimum coincides 
i\ith the most actixe growth period in plant life. 

It would seem as if many of the secreted compounds 
vvere hj-products in a nuinher of syntheses important 

(Continued on Page 16) 

(isoprene) 
Hemiterpenes 

(geraniol in rose oil) 10 
Terpenes 

(famesol in rose oil) 15 
Sesquiterpenes 

(phytol in chlorophyll) 20 
Diterpenes 

(squalene in shark oil) 30 
Triterpenes 

C-G=C-C-C-C=;C-C-C-C=C-C-C-C=GC+-C=C-C-C-C=C-C-C-C=C-C-C-C=C-C (lycopene in tomatoes) 40 
I 1 I I I '  i I 1 Tetraterpenes 
c c c G c c 

(caou'fcchouk in hevea n 
rubber) 

C Polyterpenes 
n 

FIG. 4. 
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Hydro-Kinetic Drives, Hydraulic Torque Converters 
and Hydraulic Couplings 

By NICHOLAS A. D'ARCY, JR. 

IDESPREAD interest in hydraulic drives was 
created in this country when hydraulic couplings 
were incorporated in several popular automo- 

biles. This was the outgrowth of the inventions of Dr. 
Ing. Hermann Foettinger in Hamburg, Germany. over 
30 years ago. Dr. Foettinger developed both the hy- 
draulic coupling and the hydraulic torque converter for 
use in Diesel-powered vessels having up to 20.000 horse- 
power available for driving the propeller. 

The use and development of hydraulic drives spread 
to Sweden. where the Ljurigstrorn works further devel- 
oped the hydraulic torque converter under Lysholm- 
Smith patents, and to England. where Vn1car1-Sinclair 
developed the hydraulic coupling. The Swedisli appli- 
cations were made largely to rail cars and the English 
applications to trucks and buses. 

It has been in the last four or  five years that wide- 
spread industrial development has occurred in these 
two hydro-kinetic drives. The American Blower Corpo- 
ration was sub-licensed by Vulcan-Sinclair to manufac- 
ture hydraulic couplings. the Twin Disc Clutch Company 
licensed under Lysholm-Smith patents to manufacture 
industrial hydraulic torque converters and hydraulic 
couplings. and Spicer Manufacturing Corporation to 
manufacture torque converters for automotive uses. 
These three American organizations are rapidly extend- 
ing the uses of hydro-kinetic drives. and new industries 
are rapidly availing themselves of  the advantages of this 
development. 

Positive-drive hydraulic units are also in widespread 
use in the United States. but this type of drive is a 
separate and important field which will only be touched 
upon at this time. 

ADVANTAGES OF HYDRAULIC DRIVES 

The original developments of Dr. Foettinger were 
connected with the development of the Diesel engine. 
Some simple device was needed to absorb the torsiorial 
vibrations and "un-equality" of operation of this engine. 
and the hydraulic torque converter and hydraulic cou- 
pling proved to be the devices needed. One of the most 
important advantages of all hydro-kinetic drives is the 
reduction of vibration and smoothing-out of the flow of 
power from internal combustion engines. In addition. 
they absorb shock loads. prevent stalling of the engines. 
and provide a smooth method of starting a load. These 
fundamental characteristics of the hydro-kinetic drives 
apply without regard to whether the unit is a hydraulic 
torque converter or  any of the several types of hydraulic 
coup1 i ng. 

Hydraulic torque converters have the further advan- 
tage of developing high output torque at  low output 
%peed? while maintaining high operating speed in the 
prime mover. The over-all efficiency of the torque con- 
verter reaches a maximum of approximately 83 per cent. 
which is low compared to certain electrical units. but i t  
allows the prime mover to develop full input horse- 
power by running at maximum speed. For this reason 
the output horsepower from a torque converter is often 
higher than with mechanical transmissions with the 
engines operating at reduced speeds. 

The hydraulic coupling. on the other hand. has a 
maximum efficiency of over 95 per cent. but the output 
torque of a coupling can never exceed the input torque. 
From these radical differences one can see that each type 
of hydro-kinetic drive has its own particular advantage. 
and care must be used in selecting the correct unit for 
any particular installation. 

AT LEFT: 

Ratio of output torque 
20 t o  input torque. 

OUTPUT RPM, PERCENT O F  INPUT RPM 
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Performance characteristics of hydraulic coupling used with an internal combustion engine. 

BASIC PRINCIPLES OF HYDRO-KINETIC DRIVES fluid for h e i r  drive. lioth units transmit horsepower in  

a pump or impeller on the driving 
end and a reaction memLcr on the 
drixen end. The rotation of tin' 
impeller imparts kinetic w ~ e r a  i o  

the fluid in the closed circuit and 
drives the fluid to the outer peri- 
p h e q  of the unit. The iurhinc 
member then al)aorl)s the kinetic 
energy of the fluid in its hladp- 
and the fluid- having lost i t ~ e l o c -  
it\ .  is returned to the rw~tra l  
portion of the unit. The impeller 
again picks u p  the fluid and the 
cycle is repeated. There is no 
mysterious characteristic imparted 
to tlie fluid at high velociiies. as 
has sometimes been described. The 
entire action is hadvd on fin]]- 
known J a ~ s  of Iqdraulicsi. 

There is no pwitiv e connection 
between tlie impeller and the 
turbine member, dud this feature 
al lous the fluid to J ~ ~ O I - f )  shock. 
absorb vibration. and provide 
smooth starting. llot li tonpe con- 
verter and coupling depend upon 
the kinetic energy imparted to the  

AT LEFT: Axial hydraulic forces balance each other in this twin 
coupling. AT RIGHT: A variable-speed coupling in which working 
fluid is removed, cooled, and returned t o  circuit. (Illustration courtesy 

Power Magazine.) 
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Construction of a typical hydraulic torque con- 
verter: P i s  impeller, T,, T., and TL, are runner vanes, 
and F and F, are the fixed vanes. (Illustration 

courtesy Power Magazine.) 

~ e l o p  torque in proportion to tlie square of the speed of 
the driven member arid the fifth power of the diameter. 

HYDRAULIC COUPLINGS 

The hydraulic coupling is the simpler of tlie I N )  
tijdro-kinetic drives. It consists essential!> of two iden- 
tical opposed vaned members, so that either half can 
he used as the driving or  driven member. I n  certain 
adaptations of the  hydraulic coupling. added feature- 
are incorporated to alter this arrangement slightly. but 
the basic principle remains. The two opposed memliers 
being identical. one would expect to find the character 
of power transmitted identical with the power driling 
the coupling, and  this is the case. except for  friction 
losses. In the traction or  sealed type of coupling. the 
simplest and most common hydraulic coupling. t h e  out- 
put speed is on1 J about t 1 1  rce per cent less than the input 
speed. and the output torque is always equal to the input 
torrrue. 

In addition to the simple traction or sealed (*oiipliiig. 
one may obtain scoop tube or  variable speed  coupling^. 
ring type coupling?. dumping couplings. and clutch 
type wuplings. These have all been developed to mecl 
certain requirements. but they arc basically the "arne a'- 
the traction coupling. Perhaps the most iritere~ting of 
these special couplings is the scoop tube coupling. whir-11 
a l l o t s  the operator to rontrol the volume of fluid i n  
the roiipling. This controls the amount of slip for ai 
giten output speed and torque requirement. In additii 
the scoop tube coupling allows the fluid to be constant 
removed from the circuit. cooled. and reintroduced i n  
the circuit., 

APPLICATIONS OF HYDRAULIC COUPLINGS 

The hydraulic coupling is essentially a constant- pee( 
cori~tant-torque h-vdraulic unit. and as such it shouli 
he  used on drives rer~~lir ing this t i p e  of power. It i 
also an efficient drive. and one need not be concernc'd 
w i t h  loss i n  pmver through this type of unit. The paÃ§ 
senger automobile is one of tlie outstanding successful 
applications of hydraulic units. since it  has a relatively 
constant-speed. constant-torque drive after the unit gains 
speed and is one in which economy of operation is a 
prime factor. 

One of the best inrhistrial applica~ioris for  hydraulic 
couplirigs is that between I he internal combustion engine 
and the propeller shaft on moderate-sized power boats-. 
The coupling absorbs engine vibrations and provides ;t 

very smooth drive. I n  new developments for  fishing 
boats hydraulic couplings are being incorporated into 
multiple-engine drives to compound the power of t u o  
engines into a single propeller shaft. This drive has the 
added advantages of balancing the power of the two 
engines and protecting the compounding drive equip- 
merit. It is interesting to note that the original develop- 
ment of hydraulic drives was made in connection with 
ship propeller drives incorporating up  to 20.000 horse- 
power, and now the drives are being developed for 
fishing boats having recpurcrrient~ of approximately 300 
horsepower. 

Couplings are also useful in connection with electric 
motors which muÃ§ he started under load. The fact that 

Engine speed variation, hydraulic coupling on engine: 22.4 strokes per minute; left, 105-1 15 pound pressure; 
center, 132 pound pressure; right, 200 pound pressure. 
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the coupling transmits torque in proportion to the squarr 
of the speed allows the electric motor to gain bpeed 
under light torque. With this type of driiv. standard 
push-button controls and standard electric motors can 
be successfully used tu start heavy loads. The load is 
cilso started much more smoothly than it itli special liigli- 
starting-torque electric motors. Electric motor drives of 
this nature are in operation on grease n~ixei'a, belt con- 
\thyors. ball mills, and mail) similar tyi)es of inacliiner) 
Itliere the unit must btart under full load. 

(hnsiatent reports uf reduced rnaiutenance of  efiuip- 
merit are received from operators using drives incor- 
porating Iiy draulic couplings. One of tlie iuost interest- 
ing came from a major contractor operating hcavj 
dirk-moving equipment. One set of earth .nxn crs 'wai 
capable of transporting 13 yards of material per load 
and another sot vvas capable of transporting on1) f1\i! 
~ a r d s .  Both were of a similar nature and both working 
un the same job. and both employed the mechani- 
cal transmifcsion in the dri\e. The 13-jard imit includecl 
a liydraulic: coupling and the five-yard uni t  hcid a C - O I I -  

ventiotial drive. In almost a gear's operatiuji. o11h t w o  
repair jobs were required for  tlie transini~friu~is in t ln~  
large units equipped with hydraulic couplings, ~ t h i l e  
there b a s  an average of one a "week on the srnailer zinit:, 
which were not protected by hydraulic couplings, despite 
the fact that the smaller units \+ere loaded much lighter. 

Hj  draulic couplings w it11 built-in friction clutclies are 
11oi\i being used in power shovels and on engines sup- 
pl j ing power to oil-well piimping units. Both uf t l ~ e ~ t ;  
operations are carried on ~ t i ~ l i  the engines working at 
relative constant speeds, hut tlie horsepovv er lequii-e- 
nients vary rapidlj .  The coupling reduces tlie peak load 
on the engine by smoothing out tlie power requirements. 
f i l e  recording tachometer arid vacuum gauge readings 
taken on an  experimental oil-well pumping installation 
show how the coupling smooths out the load on the 
engine vvhen pumping conditions remain as nearly con- 
stant as possible. Without the coupling the engine speed 
varied from approximately 600 r p m  to 900 rpm on ever) 
stroke of the unit. This variation U C I ~  reducetl to les? 
than half that obtained with the standard d h c  after the 

hydraulic coupling had been installed on the engine. A 
similar reduction of the intake manifold pressure w i a -  
tion w s  oKserved. The clutr'h t j pe  of coupling allows 
the operator to disconnect the engine from the driven 
n~emliers uheii neces'ar?. liut a l l o t s  him to remain in 
hydraulic drive at  all times i+hile operating. 

Tlit~ $coup tube. or variable speed. IIJ-draulic c:oupling 
baa the added advantage of controlling the speed of tlie 
output shaft b j  regulating the amount of fluid in the 
coup1iiig. I n  this tg pe of roupling an adjustable tube 
t stcnds jut0 the hy draiilic circuit and drains the fluid 
down t o  am desired level, thus allowing the coupling 
to slip. The amount of fluid and the degree of rilil) 
control the output speed of the coupling. It is apparent 
tliat tlie efieici~cj of the scoop tube coupling is inverse!) 
proportional to the slip. 

Scoop luht! couplings are used to advantage in driving 
Â¥Jiitel piimps in (hilling oil M t'llb. It is sometimes advan- 
~ y e o u s  to hold a constant prete.surt; on the drilling flnid. 
("\ti] vvhen there is n o  rirrulaiion of fluid. This is done 
wit11 the m ~ o p  tube coi~l ) l i~ ig  1 ) )  adjusting the tube to 
give the debired driving toniiie at the rated speed of t h ~  
prime mover. 4s the scoop control roupliug has pro- 
\isions for cooling the coupling fluid. this condition of 
full slip in the coupling can he maintained for an  
tbxtended period without overl)eat i~~g tlie coupling. 

Variable speed couplings are also used in the auto- 
rnalic control of superchargers on dirplanes. In this case 
the reduction in air  pressure. as the plane gains altitude, 
operates a diaphragm vvhich introduces fluid into the 
v~iipl ing.  Tile higher the plane goes, tlie more fluid i s  
introduced into the coupling and the more the coupling 
output speed increases. This increase in fluid and output 
speed is regulated so tliat the output speed of tlie 
coupling, and. in turn, the speed uf tlie supercharger, 
ti ill be correct for any given altitude. 

LIMITATIONS OF HYDRAULIC COUPLINGS 

Hjdraulic couplings are best fitted for  those drives 
i i i  which the prime mover is operating- at a uniform 
speed over lung periods of time and where the output 
speed and torque are fair l j  constant. Couplings are not 

Engine speed variation, friction clutch on engine: 120- 143 pound pressure; left, 22.2 strokes per minute; 
right, 19.4 strokes per minute.. 
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simple centrifugal pump. The torque converter is no1 
reversible, nor can the driven or turbine blade he used 
as driving members. 

The output and input members of a torque converter 
are very different in appearance, and the output and 
input speeds and torques are also very different. The 
output speed of the torque converter varies from full 
engine speed at zero torque to zero speed at five time- 
engine torque. Thus we can see that the converter runs 
at zero efficiency both at stalled output speed and when 
the output speed equals the speed of the prime mover. 
The hydraulic torque converter is a very successful 
hydraulic transmission between these two limits. One of 
the first reactions to the converter is the loss of from 
15 to $0 per cent of developed horsepower when work- 
ing in the recommended speed limits of the hydraulic 
unit. The converter efficiency does not tell the entire 
story in this case, as it is the work done in a day's time 
that counts, not the fuel consumption nor efficiency. 

One of the outstanding cases of torque converters 
working at  almost zero efficiency and getting a job done 
that could not he done in any other way came ltist after 
December 7, 1941. Pearl Harbor was lined with ships 
lying in the mud on their sides, and a means had to be 
found to right them. Six Wheels, Inc., in Los Angeles, 
built six heavy-duty winches including twin disc torque 
converters in the drive. These were shipped to Pearl 
Harbor and rigged up with the necessary blocks to pull 
the ships upright. For hours the converter shahs were 
almost stalled with the engines running at  full speed 
and developing full horsepower. Each time a fraction 
of an inch was gained on the hoist drum the converter 
held it and a continuous pull was maintained on each 
hoist drum all of the time. The ships were righted 2nd 
the torque converters, working much of the time at  zero 
efliciency, get much of the credit for  doing the job. No 
other known drive would keep the high torque on the 
drum drive hour after hour without rest. 

APPLICATIONS OF TORQUE CONVERTERS 

Hydraulic coupling installed on oil-well pumping to five times prime-mover torque at stalled output speed. 

engine reduces variations in engine speed and A drive of this type is very useful in any operation 

impact loads on sucker rods. uiring repeated changes in torque requirements, as it 
matically selects the proper 

t speed foi any load within its 
all natures are the most logica 

but study reveals 

ne of the early commercial a 
erters in large numbers was 
stry of Washington, Oregon, 

a. Internal combustion eng 
es on the hoists, 

of steam engine operation. Torque con- 
e installed on several hoists; they provided 
aracteristics which did some things it wae 

to do with steam and they allowed loggers 
ical internal combustion engines in plare 
ey engines. Each section of log to he 
ary in weight and the hydraulic torque 

ter automatically selected the maximum s 
ich any given log could he moved or hoiste 
der hoists the units driving through torque con 

on blades and turbine blades are ver able to hoist the logs at full throttle, hold 
upended at an even elevation while swinging them ov 
e truck bed with the enei~ nes at partial tlirott . , 
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lien lower them against the torque ron~er ter  a3 the 
engine throttle is closed a little more. In this entire 
Operation it is not necessary to touch a single clutch or 
brake lever from the time the log is hoisted until it 1s 
in position on the truck bed. All movements-hoisting. 
liolding, and lowering-are done by control through the 
engine throttle only. In addition i t  has been found that 
many more logs can be loaded each day with converter- 
equipped units. and wire line and chockers gsve ind- 
terially greater life. 

Another early commercial application of torque con. 
verters was that made to oil-field hoisting equipment, o r  
drawworks. The torque converter proved in the oil held., 
as in the logging industry, that it would do more work 
in a day than similar units not provided with this 
hydraulic drive. It also proved that over-all main- 
tenance on the rigs was greatly reduced through tin1 
protection of the hydraulic drive. The torque converter 
lias its best opportunity to show its advantage in pulling 
the drill pipe from the hole, as each stand of pipe 
pulled reduce" the weight of the remaining pipe to he 
hoisted. Time studies taken on rigs equipped wit11 
torque converters show that hoisting time is reduced as 
each stand of pipe ia removed, and this is not true on 
rigs powered with internal combustion engines not 
equipped with torque converters. 

The oil-field operalors are also using torque con- 
verters to provide smootli power to small independent 
totary table drives. These remove much of the impact 
loads and shock from the drill pipe and have proved 
their advantage in fields where they are suitable. Three 
interesting pump drives are now being developed in  the 
nil field, including torque converters in the drive. Thi5 
i-lrive has often been questioned for torque converter 
application because of the continuous operation with 
maximum horsepower requirements and the possibility 
of damage to the pump when the stalled converter dc- 
vclops five times normal torque. Two of the pump drives 
are very special and are ideally suited for torque con- 
verter drives. One is an oil-well cementing pump used 
where the initial requirements on each job are to provide 
high-volume, low-pressure fluid. When all cement has 
been placed, it is necessary to build up and hold very 
high pressure against the ceifient until it has set. The 
other drive is used on an oil-well clean-out pump where 
the operator desires very high starting pressures to b ~ e a k  
circulation in the well and then wants to increase the 
volume rapidly as the pressure required to circulate 
reduces. Torque converters provide the required power 
and output torque to perform these jobs with the gieatest 
assurance of successful operation. 

The late war was responsible for  two interesting 
applications of torque converters Many of the landing 
craft were equipped with torque converter drives i n  
their anchor winches. These landing craft drop their 
anchor several hundred feet before they rim up onto the 
beach. When they have unloaded, the throttle on thr 
anchor winch engine is opened and the drive throng11 
the converter puts a strain on the anchor line. This 

AT TOP: Hydraulic torque converters on oil-well 
drilling unit improve hoisting performance and re- 
duce maintenance cost. A T  BOTTOM: Duplex re- 
ciprocating pump driven through torque converter 
insures maximum pressure and volume under all 
conditions. (See also cover illustration caption, 
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strain is greatest a t  stalled speeds. !mt is substantial 111) 

to a speed equal lo the reverse speed of the craft.  The 
hydraulic torque converter insures maximum pull on i h ( t  
anchor line at all times and also sufficieni speed ou the 
spooling drum to make sure that all slack is taken u p  
as the boat is floated by the cornbination of the anchor 
line pull and action of the waves. 

Many of the army tractors used in transport ir i~morl-  
prate field pieces included torque converters in their 
drive. The latest of these units are powered bj t w o  
215-horsepower engines, earl1 equipped with its ou 11 

torque converter. It has been proved that the smooth 
flow of power to the tractor treads lias allowed the 
converter-equipped tractors to move equipment in area's 
where other units cannot travel. The army tractors a n b  
an  outgrowth of early developments of AlIis-Chalmers 
with converter-equipped industrial tractors, and Alli+ 
Chalmers is again in production of these units in limiteti 
numbers. 

City buses. heavy-duty short-haul trucks, and rail car-; 
show other interesting applications of torque converters 
t o  mobile equipment. Many of the newer buses in 
Los Angeles are now equipped with torque converter 
drives. They can be identified by tlieir rapid accelera- 
tion and even engine speed. No change in exhaust sound 
ran be detected as the buses pick up speed. since the] 
do not shift gears and the engines maintain maximum 
speed at  all times. The loss of efficiency at  liigi road 
speeds limits the use of torque converters, but this is 
not a problem on city buses in view of the number of  
stops and starts they make and the short distance.' the) 
travel at  high speeds. Rail cars present a different 
problem. They require high starting torque and smooth 
application of power to the wheels in starting tlie t ra ins  
but they also require full power and speed between stops. 
Special direct-drive converters are used for dri jes on 
buses and rail cars so the operator can shift from 
converter drive to direct drive when the high startin? 
torque is not required. 

Many other suitable applications will no doiiht he 
developed for torque roriverters. At the present time 
plans are being made for  off-the-highway trucks vvitli a 
gross load of 300.000 pounds, powered by t ~ o  200- 
horsepower engines driving through torque cornerter-;. 
Fi'hitia; boats are also using converters to provide a 
constant strain on the lines used in r e c ~ v ~ r i i i ~ t h e i r  
Iieavy nets. The Navy uses torque converters on sub- 
marine net hoists guarding one qouthcrn ( a l i  forriia 
harbor. 

LIMITATIONS OF TORQUE CONVERTERS 

Care must be used i n  selecting the ratio of : i l l  drive' 
in connection with torque converters in order that they 
m a j  do most of the work in the efficient range of the  
converter. The high torque developed in the output shaft 
also places added loads on all conventional gear train'- 
installed in many pieces of machinery. TIio loss of un 
average of 25 per cent of power through tlir comerter 
makes tins type of drive undesirable in those units 
operating at their maximum horsepower capaoit! arid 
relative uniform loads for long per io( l~  of time. 

SUMMARY OF HYDRO-KINETIC DRIVES 

Both hydraulic couplings arid hydraulif- tor(1iic ( 0 1 1 -  

verters require relative high input speeds in order 1 0  
operate to tlieir best advantage. Industrial internal t-on]-  
bustion engines operating at 1 100 rpm anrl greater rate< 
are Iery suitable for use with the prepcut hydraiilir 
drives. Both drives provide smooth starting of load*, 

prevent o ~ e r l o a d i n ~  and stalling the prime movn.  and 
absorb much of (lie torsional ^bratioil of ilie (>tipill( s. 

( ouplings are suitable on ronstarit-spe~d. f*oi~ ' tan t - to i~ tp i~  
drive? ?$here efficiency in  exce-it, of 05 per rent i-; desir(d. 
Torfjne conberters are adaptable t o  tliokcb operations J I I  
which the prime mover i v  i i l  be operated ;it varioii*-- 
speeds and load6;. and fthere tlie output qper~d and t o n p r  
varies u ith succcssi\ e operations. 

There are many applications in whir-h r-ouplinp and 
converters are riot quitahle. and many rnoie st~ii:ihlr 
appliratior1-i will he developed as more t,\peiience is 
gained will1 these dri \e .~.  Earh new ( l r ~  e l~~pmen t  will 
require careful stud? of the operatiow, to lie performed 
and careful engineering to sdect  proper speed and torqueh 
requirements. 

POSITIVE HYDRAULIC DRIVES 

In addition to the Ii)dro-kinetic units which have I J ~ P I I  
described. there are several fine posii i v  r 111 dranli( driv(h 
units in widespread use in iridn'-try. The*--? unit? :ire oftell 
built in to various machine tools and general 4 develop 
but a low horsepower. In this type of drive a hydraulic 
pump provide? a flow of fluid at the reqiiin (1 pte-'l-;~ie 
and volume for the drive. The fluid is can  icd throiigh 
suitable lines to the positive-dri~en ii>draulie motor. In 
most types of positive-drive units either the pump or t h e  
motor has a variable volume control to i c y i h t ~  the 
speed of the driven unit. One of the inanufartiiror~ o f  
positive hydraulic drives verj aptl! romps I c- h i s  i i n i t  

with an electric generator and an elcrtric motor. The 
hydraulic pump generates hydraulic- power uliic-li ran 
be transported reasonable distances and around ob-tr11c- 
tions to the hydraulic motor. just a'-s electricit! (-:in IN' 
carried oker wires. The pou er  de\ clopecl d c j x ~ d s  u p o n  
the volume and pressure of the jliiicl. jn .I a : el~ct r i"  
poner depends upon the c oltage and current. 

Positive II! clraulic drive? have t l i r e ~  onf~tandiri;: 
chararteri~tics. The hydraulic motor-; can I Ã ˆ  rcvei-i;ed 
very easih. a wide range of motor speed-; can l i e '  0 1 , -  
tairsed. and the hydraul i (~  pomsi can easily I Ã ˆ  trnii'-portcd 
reasonahle distances through suitable pipe<. Thr In-  
ciranlic fliii(l is in a closed cirrnit so that i t  is wed 
repeated1 y. 

'Hie positive hydraulic drive tinil* do not h a t ( >  thr 
abilit! to absorb shark load-; v~ hirh is "0 chai a( lei-iqic 
of the hydro-kinetic. drives. 
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for [)farit life ar~el as  if. heca~lse of the r ~ a t ~ i r c  of t t i ~  
oils. the plant reacted b j  cal l ing them off. as  i-s also the 
rase when intraderrnal oil injections are made in animal's. 

The question has repeatedly come up as  to what func- 
lion the oils could have in plants. and many guesses 
have been made. surh as the attraction of iri~erts for 
pollination. protection against snai Is or  other enemies. 
sealing of wounds. varnish against excessivv evaporation. 
etc. The experimental evidence for tliese opinions i~ not 
very strong: it reqs  (In a feu, individual experiment's 
which do not al1o1t generalization. 

The interesting field of tlir hiorhemiqiry of the oils. 
ivhir11 also includes our percept ion of tliese as  odor^ and 
flavors. is slill prartirally a rioted hook. Our chirf 
interest u p  to the present lias been to enrich oiir statis- 
tical knowledge. mostly in view of c-ornmercial a than-  
tages. A diversion of tliis ir~terr~st to the underlying 
biochemical principles will undonbtedl? Lo of benefit 
to all concerned. 
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C. 1.T. NEWS 

ADMINISTRATIVE REORGA 

THE retirement of Dr. R. A. Millikan was announced, 
together with other administrative changes, in the 

August issue of Engineering and Science. The Board of 
Trustees lias anounced net\ ap])ointmeiit 3 which l v  ill he 
of interest to the alumni. 

Professor E. C. Watson has been appointed Dean uf 
tlie Faculty , a position u 11icl1 has nut heretofore existi-d 
at  the Institute. Professor \V. V. Houston has been 
appointed chairman of the Division of Physics. Mi3tl1~- 
matics and Electrical Engineering. This position 1va.i 
formerly held 1 ) )  Professor J<. A. Millikan. 

Professor F. ('.. Linchall lias .been appointed chairman 
uf the Iliiision of (:hi1 and  Mechanical Engineering and 
Aeronautics. This position was formerly occupied 1))  
Dean Franklin Thomcis. \\\lo remains as head of the 
Civil EngineerinoDepartment and Dean of I J p p ~ r  
Clafasiiien. 

Professor J. E. Wallace Sterlitig, ivho is a inenihe~* 
of the nevt 1 j formed executive committee, lias been 
appointed Echtard S. Harhiess Professor of Histor) 
and Gov ernment. T11is professorship was forn~er l j  held 
1 ) )  Professor \\ illiam 13. Munro. d o  has retired, LC- 
roining a member of tlie Board of Truhtees and Tiqei-i-;- 
urer of the Institute. 

Harry J. Hauer, member of the Board of Trustees, lid.-? 
been appointed a member of tlie Observatory Council. 

The Board of Trustees has transferred the Departme111 
of Meteorologj to the Division of the Geological 
Sciences. 

These actions were made effective September 15, 1915. 
On ]November 10  it was announced that t h o  engineers 

M hose scientific ski 1 l aided material 1 y in "w inning the 
\tar on opposite sides of the N orld have returned to civil 
life hy joining the faculty at  (California Institute of 
Technology. 

Lieutenant-Colonel Arthur P. Banta, ~ h o  won high 
praise as an arm) sanitary engineer in the Pacific, re- 
joined the staff as  associate professor of sanitary en- 
gineering. after a four-year military leave of absence. 

Dr. George ?V. Housiier, advisor of generals on aerial 
gunnery and bombing tactics in Africa and Italy, joined 
the faculty for  the first time a s  assistant professor of 
applied mechanics. 

As chief" of the Armj's War  Planning Section, with 
headquarters at Honolulu, Colonel Banta had charge of 
design. construction. and initial operation of vvater sup- 
ply and sewerage systems in the Pacific theater. 

Author of numerous articles on selvage disposal sys- 
tems. Colonel Banta was graduated in 1926 from Stan- 
ford University with an A.B. degree. and from California 
Institute of rI'ecl~~-iologj in 1928 vv ith a Master of Science 
degree in civil engineering. He is married and lives at  
159 Sierra View Road. 

A. structural engineer here l)efore [lie 1 % ~  Dr. Hous- 
ner became chief analyst of the First Operations An- 
a l ~ s i s  Section. 15th Air Force, in 191.3. In that capacity 
he ad\ ised high-ranking officers on bombing weight; 
necessary for  certain operations. ki th reference to differ- 
ent terrain conditions, and on other problems. 

N O V E M B E R  1945 

Working under liis direction 1% as a r ~ ~ i i s u l  ting hod j 
of 20 plijsicists, mathematicians, and electronics en- 
gineers. Major-General N. F. Tiv ining, (. ommanding 
officer of the 15th Air Force, commended him l ~ i g h l j  for 
"employ ingimriumerahJ e innovations in operational pro- 
cedure and technique." 

Unmarried. lie likes "with his familj in Fliiitridge. He 
is a graduate of Universitj of Michigan. ifith a B.S. 
degree in 1931, and of California Institute of Tech- 
nology, p i t h  a Ph.D. received in 1941. An expert 
engineering seismology, he lias w ritten numerous artic 
011 earthquakes and their effect on structures. 

Il l  

1 es 

ATHLETICS 
By H. Z. M U S S E L M A N ,  

Director o f  Physical Education 

Jlouncing back after an earl) season slump, Caltech's 
football team won the last three games on the schedule 
to finish the beason wit11 a record of four I\ in; and two 
lukses. 

Coach Pete Bro?\n's lads turned in a neat game in 
trouncing U .  C. L. A. Junior Varsit), 6-0. Outplaying 
(lie heavier and favored Bruins, TecL drove for its touch- 
j o u n  in the fourth quarter \\it11 fullhack Dutch Sclii- 
rnw leading the sustained marc11 and Itucking over fi)r 
tlie touehdow~i. 

H ie  best p m e  of the season uak  lie iS2-20 triumph 
( n e r  Sail Diego State. IVitIi halfbacks Jerry Vfozniak 
and Llo jd  (ihamfierlain skirting tlie endb, ~11d fullbacks 
Dutch Schimenz and Mort P o ~ e l l  teariiig the line to 
shreds. the Beaver offense rolled up a total of 383 yards 
from scrimmage. The Terh line, consisting of Hubert 
d a r k  and Dun Hibbard ends. Bill Libbey and Dennis 
Long; tackles. Milt Strauss and Normau Lee guards, and 
Julin Gerpheide center, consistentij outplayed tlie heavj 
State line and opened up holes ~ h i c h  sprung the backs 
loose for  lung gains. In the second quarter Schimenz 
broke loose for a 55-lard rim. and later in tlie quarter 
scored after a -15-yard run.  In  the final period Mort 
Povvell raced 05 jards to produce the final Tech marker. 

Iii the final game; Tecli experienced little difficulty in 
adniinistering a 19-0 defeat to Occidental. subduing the 
Tigers for the second time of the season. \\ ith Schirnenz, 
I'ovtell: Wozniak, and Root again spearheading the at- 
tack, the Engineers registered 3 l 7  1 ards f rorn scrimmapr 
while holding the Bengals to 61 lards.  

The season's results : 

At the opening of the new semester: Coach Carl Sin 
~ v a s  greeted ui th a record turnout of basketball men, 
hut found onlj  three lettennei1---Jerry Scfineider center. 
Stuart Rates forward. and Dennis Ahern guard-return- 
ingff rom la.-L yed1"s team. H u ~ e b e r ,  much material 
should be uncovered from the 24.1 V-5 trainees and the 
75  civilian frosh ~ h o  are just entering the Institute this 
semester. 

With all the Southern Conferer~ce schools being rep- 
resented by teams for  h e  first time i-ince 19-13, "home 
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and home" games have been scheduled fi ith Ocrider~tal. 
Pomona. Whittier. and Redlands. 4dditional rontcst1-1 
will be schedulecl with IT. S. C.. U. ('.. L. I.. Pepppr(lirie. 
and various service units. '\!I home game< w i l l  i ipa in  
lie played at  the Pasadena ~\rniory. 

The schedule: 

Sat. Dec. 1 
Fri, Dec. 7 
Fri. Dec. 1 4  
Fri. Dec. 21 
Sat. Jan. 5 
Fri. Jan.  11 
Sat. Jan. 12 
Sat. Jan. 18 
Fri. Jan. 25 
Sat. Jan. 26 
Sat. Fell. 2 

The Institute has just announced the appointiiien~ o f  
Vason Anclersori to the physical education stafl. ^ i i ( l (  I - 
son was stationed at the Institute as a chief specialist i r ~  
the Navy V-12 unit from May. 1944. to June. 10 15. a i i d  
coached the 191 1 football team uliich produced such an 
eriv iable record. Prior to entering the s en  irp. 8 1  rider- 
son coached the high school teams at  Trinidad. ( oloi ado. 
Ratori. New Mexico. and Colorado Spring-. t oloiado.  
to several championship-;. Having recently receiv e d l i i ~  
discharge from the Naty. Anderson took u p  liis dutic'-; ' 1 1  
the Institute at the opening of the '-errio::trr on Octoln r 
29 and at present will supervise the p h y i f  i l l  ~~(111c:i1i:r1 
and intramural program and assist (Ioacli Sli v i n  (.o:ic 11- 
ing basketball. 

OCTOBER ALUM 
By W. H. SIMPSON 

T HE October meeting of tlie Unrnui Association ura - 
:i dinner meeting held at the [Tili~rrsih Cluh in Lo4 

Arigeles with 41 Knight. class of 1.922. as 1-1os1. In tin 
ahsence of Charley Varnev. the rnrelinaf ^a s  a l~ ly  prc- 
sidecl over hy Allen Laws '26. tic(>-president of th" 
'Xssociatiorl. There were 08 people for dinner. iricludiiiy 
thrw  member^ of the facull? arid ahout six ynests. wliicl~ 
made a fa i rh  good turnout. 

The speaker was H. W. Hitchcock. chief erigir~eer of 
the Southern California Telephone Co. Mr. Hitchcock 

had recently returned to the United States after spending 
a \ear  in the battle area^ of Europe in the capacity of  
a director of  communication-;. Ffis job was to supply 
corrimunication facilities for all the armed forces and 
hospitals. Thcse facilities i ncl uded telephone. telegraph 

for coded messages I .  and manually operated radio 
net works. 

Of t h e  riian> problems onroimtercd in  the tremendous 
job  of rnaintaiiiing corjirr~imicatior~s. tuo  seemed to stand 
out as the toughest. For one thing, tho field ^ires werc- 
necessarily s t rungalong the side of roads because thc 
fields had not Leer1 rlcared of land mines. Mr. Hitch- 
rock said the Germans had placed literally millions of 
mines i n  f e e  effective loration';. doing the (lamage they 
nere intended to do i n  a \er\ efficient manner. If it had 
been pos-'ible to s t r ing~wires  across country the work 
u oulcl have been made much easier. 

The second problem \!as an outcome of the first. 
Because of the fact that wires werc strurio; along roads. 
roinrriur~ications were continuallj iriterrupteci h j  war 
vehicles of various sorts. breaking the wires when they 
accidentallv left the road. In most cases where the 
distance between repeater stations was not too great. 
uhen a break ocenrred. a complete new line would be 
strung between stations rather than take tlie time to 
hunt for the interference. 4 s  a resnlt of tliis. the trees. 
hedgerows. poles. etc.. were festooned wi th  miles of 
wires o f  various sizes and purposes. rnaking it almost 
impossible to identify an? one line. 

Mr. Hitclieock paid high tribute to the men in  ilir 
armed forces w h o  through their ingenuity ^ere able to 
erect and maintain communication facilities under very 
trying conditions. 

DECEMBER ALUMNI MEETING 
On December 13. members of the Alumni Association 

will erijo? a dinner meeting at the University Club in 
LOP 4iigeles. MI-. R.  G. I<en?on. vice president of the 
Southern California Edison Company. will talk on 
Labor-Management Relations. Announcements will be in 
the mail a week or so prior to the date of this rneeting. 

The January meeting \+ill he held on the 17th of the 
month uitli dinner at the University (;tub. Mr. Verne 
Orr. Vice President. Chrysler Pacific Corp.. will he the 
speaker of the evening. 

The annual dance w i l l  he held i n  February. 

IN R. KENNEDY 
RECEIVES CITATION 

Major Edwin R.  Kennedy. 4 i r  Force. was awarded the Legion of Merit in July by thf 
( otrir~iar~ling General. Ignited Stat- Forre'-!. (h i r i a  Thcattr.  a t  the K ( l g v v > n o ( l  \I-wnul 
where he is pr~'-tvitIy '-tationed. The (itatinti rpadi-^ 21' fo l low:  

"Major Edwin R. Keritierh. 0 339 iW. 4ir Corps. is ii%ar(!ed thc TLegioti of Merit foi 

c ~ c e ~ t i o n a l f i  meritorious cori(iuct in the perfnrniar~ e of oiit'-t:iri(lirig -;en ice from 21 "M;P 
1 0 d 1  to 26 January 1945 as technician in charp-  of produrine ;I ga'-!nline '-nt,stitiit[> \or 

motor v l i i c l ~ ~  [w i n  (hiria. ~ d f q l l a t e  qllantitif- of  Jnotor lehicle ea'-olitic (oilld not bo 

Lrought over the ' H u m p  nwirip to lirriiif~d air tor~riaee  allotment^. and  %Taint k( firiedv M a -  

brought to ( hina to develop a local prodii( t for n'-e a'- :I substitute. \.f?er (ondue-tin'; 1 

large number of test's of variou'-; fuelc. hf "-elected alcohol as the l>e'-!t '-!ubstitute tlILiilillll(' 

in '-!iiffirient (pr1titie '- in  hina. \ltho~!g!i hiend'-! nf niore than ton per cent altoliol and  
nirietj per cent gasoline ne \ f i r  before had been need suer f --full> with ~t iuidard ,z~'-oIirw 
engi11f-s. he ~ i ~ ~ e e t l ~ i l  in nhtairiitig edirient operation uitfi l i l t  rid-; o f  ' -e~etit?-fivf~ per rent 
iilf-oh01 and twe~lt?-fi\t> per rent ?a'-olirit- with orl\ ~nin( . r  f i ~ ~ ~ i h c a t i o r i - :  of "o \^ r t in \ fn t  
\&iclp1-. The use of t h i ~  hli~rid rr^ul t f~d in a rrionthl~ s i n i ~ i z  of rn Â¥r than l.fUI0 ton'- of  air 
freight. which pfrinitted greater (liiantitic-Â nt other t i t a l  material to hi- hroiight to ( tiina 

and directly i r ~ r e a ~ e d  the scope of  combat operaticn'- in that theater. nhi th rpflec~s gre'it 
credit upon Maior kf?rl~~efl\ iirnl 111,in the \meri(ari militarv ~ e r ~ ^ r f - . "  
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PERSONALS 
Ex. 1923 

r lEUTEN11NT - COLONEL VERNOW 
J -1 J-:GER. 91st "Powder Rher" Dhision 
chaplain. arriled! 111 the States on S e p t ~ r n -  
her 11 with elerrients of his (Ihi'-ion. vet- 
f'rmi. of t h f  ftalian rarnpaipn. Gr)itig over- 
"?a'-! i n  'Vpril. 1944. ( hapla in  Jneger served 
with the Fir Tree Din'siori throughout the 
ftaliari carripaigri. He won the Bronze Star  
M^dsil for meritorious ~ e r v i c e  i n  support 
of  roriiha~ operations in May. 1915. In 
( i ~ i l i a n  life. Chaplain .lacper was pastor 
of the f i r s t  Baptist Church. Port Town- 
' -~nr l .  Wash. FIis family now lives i n  
F ' i i - ad~~~a .  Calif. 

1927 
THOM^S Id. COTTIER l i n i d ~  the po4- 

t ion  of chief teleiisinri ~ r i g i s i e ~ r  f o r  t l i ~  
1 ~ i ~ t l 1 ~ 0 1 1  Manufacturing Co. o f  New York. 
\. Y. 

F?T(,H A RD DODGE has rrnned to south- 
f r r ~  California with his family. 

1929 
LTEFTEN ANT-COMMANDER FR WK 

W. THOMPSON has  retiirne(l to thr- 
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States from duty in the Pacific area aboard 
the U.S.S. California, where he  took part 
in the invasions of Saipan, Tinian, Guam, 
Leyte Gulf, and Lingayen Gulf. Com- 
mander Thompson is now stationed at  
Kaiser Shipyards in Richmond, Calif. 

1932 
PAUL ARNERICH is a service engineer 

for Douglas Aircraft at  Santa Monica, 
Calif. 

1933 
ALVIN .J. SMITH is employed b j  the 

Pacific Enterprise Products Co. of Los 
Angeles as an electrical engineer. 

1936 
VERNE L. PEUGH visited at the Insti- 

tute last month. Verne is chief engineer 
for Winston Bros. Co., constructors and 
engineers of Minneapolis, Minn. 

SIDNEY SCHAFER works for Pan 
American Production Co., Houston, Tex., 
as chief geologist and geophysicist. 

1937 
V. C .  KELLEY is on the staff of the 

geology department at the University of 
New Mexico, in Albuquerque, and spends 
his field seasons with the metals section 
uf the L.S.G.S., largely in Colorado. 

VICTOR H. CHURCH is an instructor 
in the geology department a t  Utah State 
University, Logan, Ut. 

1938 
LIEUTENANT (j.g. 1 JOHN R. BAKER 

is stationed at  the Naval Air Technical 
Training Center in Memphis, Tenn. He 
was formerly at  the Aviation Supply Of- 
fice in Philadelphia for 20 months. 

HERBERT ELLIS, who has been with 
the Engineering and  Transition Office of 
the O.S.R.D. in Washington, D. C., vis- 
ited the Institute in September and ex- 
pects to move his family to southern Cali- 
fornia and resume residence in La Canada. 

MICHEL AMBROFF is doing coiisiilt- 
ing work as a technical design coordinator. 

DONALD D. DAVIDSON ami Mias 
Corinne Nelms were married on O c t o h f ~  
6 at Long Beach, Calif. 

1939 
WILLIAM M. NORTON is a member 

of tlie purchasing director's staff of the 
Consolidated Vultee Aircraft Corp., San 
Diego, Calif. 

CAPTAIN LLOYD ZUMW4LT is in 
residence at Oak Ridge, Tenn., and works 
for the Manhattan District, Lj. S. En- 
gineers. 

Ex. '39 
TECHNICAL SERGEANT JOHN BILL- 

HEIMER is employed by the U. S. En- 
gineers, Manhattan District, and also liven 
at  Oak Ridge, Term. 

1940 
ENSIGN CYDNOR BIDDISON, who 

received his commission last October, has 
recently been assigned as assistant naviga- 
tor on a newly coinmifcsioned refrigerator 
store ship of the Naly. 

LIEUTENANT RUSSELL DUOI~IT- 
TLE, U.S.N.R., is now serving his second 
tour of duty in the Pacific area. 

1941 
QUENTIN ELLIOTT was married to 

Miss Dolores Benedict of Denison. Tex., 
on July 19. Quentin is now with the dc- 
partment of chemical engineering at the 
Naval Ordnanr'e Test Station, Jnjokern, 
Calif. 

GEORGE 1I. BRAMHALL and Mias 
Elizabeth Irene Bird -were married in a 
formal wedding September 16 at Schenec- 
tady, N. Y. 

WILTON 4. STEWART dnnounccs the 
arrival of David Mich~e l  on Septt:~iiber 5. 

LLOYD A. LEWIS is a petroleum geolo- 
gist with the Shell Oi., dltermting he- 
tween Alberta and the Ventura Basin. 

LOUIS S. STIVERS, JR., is  an aeru- 
nautical engineer for the National Ad- 
usury Committee for Aeronautics ; it  1.a11g- 
ley Field, Va. 

FREDERICK W. THIELE is working 
as a research staff member at  the Insti- 
tute, under Dr. Carl Andera~ii. 

1942 
LIEUTEN ANT ( j.g.) TOM E1.l,1OrIT, 

after seriing 18 months in <itiation mainte- 
nance at  the N a ~ a l  Air Station -it Hono- 
lulu, -baited in southern California before 
reporting to his new station at  Seattle. 

1,IEUTENANT AL LANDAU is COJII-  

pan> commander with an ordnance ekacua- 
tion outfit in Germany. A1 is the only 
officer in his company and is extremeJj 
busy. Because of the nature of hi5 ~+ork  
and lack of "points," Al doesn't expect to 
get home before June or July  of next year. 

LIEUTENANT J. F. McCLAIN, wlio is 
stationed at the Naval Repair Base at  Sail 
Diego, \;sited the Institute in September. 

Lieutenant McClain is planning to return 
to the Institute a t  termination of service. 

LAWRENCE W. SMITH is working a s  
an engineer in design and construction 
of butane-propdnc pumps in South Pasa- 
dena, Calif. Lawrence is married and has 
a son, born in No\ernber of last year. 

ENSIGN JOSEPH FRANZINI xisi ted 
friends a t  the institute in September dur- 
ing Iiis leale, after which he was going 
out to sea again on transport duty. 

ALVIN H. PIATT has been discharged 
from the Navy and has nioied to  southern 
California from Washington, D. C., Â¥uher 
lie was an officer in the Naial Researcli 
LaLoratorj . 

1943 
LIEUTEN ANT (j.g. ) ROLAND S. 

SAIE ,  who has been with Mine Assembly 
Ordnance at Yorktown, Pa., is now as- 
signed to a unit to go olerseas with a 
light-duty garage for o\t:rhauling light- 
duty stock. 

arine Engineering & Supply Co. 
engineers recommend Corru- 

gated and Flat Transite for Industrial 
Buildings because; 

I t  is almost indestructible. 

I t  can't burn, can't rust, can't rot. 

I t  is quickly and easily installed, 
requires no maintenance and is 
100% salvageable. 

For complete details about the use of 
this modern construction material, 
write for FREE 80-page illustrated 
Bulletin. 
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F'.ETER DEHIJNGER iq working as  a 

2,393 veterans have already come back to 

work for the Southern Pacific 

are justly proud of the 20,013 Southern 

Pacific men and women who joined the armed w 
forces. Those who have been discharged, we gladly 

welcome back to the Southern Pacific. 

Our policy in re-employing veterans is very simple. 

The Southern Pacific Company wants its family to- 

gether again. 
While these men and women were away, their senior- 

ity advanced just as if they were here on the job. 

Their continuity of service has been maintained for 

pension purposes. And Southern Pacific has arranged 

with the Veterans Administration to participate in a 

program of training courses for our partially dis- 

abled veterans. 

We believe that most of our returning war veterans 

will want to come back with us. Already, of the 2.768 
former Southern Pacific people returned to civilian 

life, 2,393 have come back to work for their railroad. 
These people know that Southern Pacific's war work 

did not end with the surrender of Japan. Millions of 

men from overseas must still be returned to their 

homes. 
* * w e  

That so many of our veterans came back to Southern 

Pacific indicates a determination to finish the job and 
a faith in our Company's future that makes me, per- 

sonally, very proud of every one of them. 

A. T. MERCIER, President 

grnphyicis t  in the Loe 41igeles office of  
the Shell Oil Co. Hie second rhild, Peter, 
waq horn in  November, 19t4. 

EDWARD A. WHEELER announces 
t h r  a r r i ~ a l  of a (laughter. Beth, horn on 
v:iy 22. 

J E U T E N W r  ( 1.2.) RJU,PH WIL- 
LITS ' w r i t  V) months in the eoiithweet 
Piicifir area with Motor Torpedo Boat 
Squadron 11 a'" il radar oificfr. D i ~ i i g I ~ i ~  
lea!? last month, Lieutenant Willits \is- 
i tt-rl  frienrh a t  the Institute. Ttc w w  to 
report to a P.T. training renter a t  Mel- 
T ille. R. I. 

LIEUTEN ANT ( j.p.) MITCHELL D 4- 
ZEJ , while on a 30-day l e i l ~ ~ ,  visited i t  
the Irictitute lact month. Lieutf mint n a z ~ v  
waq a t  Eqpiritu Santo for 15 months in 
aviation ordnance. two  months in Pearl 
Harbor. and had a six wrcks trip to Guam. 
Ulithi and Eniwetok. At the end o f  his 
leave. lie WiIs going to  a rnino depot sta- 
tion a t  Yorktovvn. V;t. 

LIEUTJZNANT (i.g.) FARLE R. 4'F- 
KINS. JFZ. ,  and Mise Myrtle L. Brocknian 
of Long Beach, Calif., were married on 
the e ~ e n i n g  of September 8. Jack French 
'43 was best man. Thr Atkirises plan to 
!he  a t  Yorktown. Va.. wllere Earl? will 
be stationed at the mine depot. 

1944 
ENSIGN KENNETH ROSS TIE RE- 

MER. ILS.N.R., ie engaged i n  radio. radar, 
and "wn:ir work aboard the U.S.S. Biloxi. 

ENSIGN JOHN J .  C-YR [AND. after 
completinp hie destroyer training program 
a t  Norfolk. Va.. w:ig aseipned to the US..<. 
M:iyo, which left August 1 for the Pacific 
area. 

FR \ N K  C. SMTTII i~ an  a c t i o n  radio 
trchnician. qecon(l claw. now stationed a t  
S a n  Clerrieritt~ 1'-liiixl. Calif. Flank Piad 
preradin training in (Jiicago. raclin at t l i ~  
Lrfiersity of Hoii~trin. a n d  a radar  cnur-se 
a t  Corpu'-! (hr is t i .  Toy. Frank was ineft- 
in" tiis old f r i e n d  ixt  lie TriÃ§-titiit lact 
month. 

ENRIQUE SILG ADO. aft( r coiy~let i t ip  
t w o  year'-! of g t i ~ l i i i ~ t t ~  w o r k  i n  p e o ~ i l i y i ~ c  
under the  aii-;picm of the Institute of In- 
ternational E(liicatiort. returner1 hy  pli~ne 
to Iiic home in Lima in Septernhei. 1O't't. 

ENSIGN NEVILLE LOYG ic statit~w-d 
a t  Guam a< arljntaiit with t l i f  76t'i N.C.B. 
and I i n p ~ c  to see Tpr-h IIIPII  a' ihey [)ips 
through. 

LIEUTEN ANT FRED MORRIS. wlio 
hiis b e ~ n  ~per~ializirig i n  Iiizh-frr(pirnry 
and radar a t  Fort 'Momnciith, w a ~  l i m e  
I cniitlwrn (aliforniii o n  :i 20-day leatc- 
i t  sf'ptelnl'er. 

WILI-I \M W. OLENT<USfi h :I ~;r:tcl- 
nate s t iu l~ t i t  at the Irni t f>rsi tv  of ?fi:1 i- 
ga r .  fiipc'itili7ir~2: in chemicul and  nictal- 
l u r ~ k ' a l  I nciiief rinn. 

1945 
(;F,OIZ(;Tz FH'V wm ~riarried to  M;̂  

ATlrjoi i t  F r z n w ~  G(><>di-~~i~rl en  Septfwihcr 
1 a t  S i ~ n  F;iancic(o. Calif. T h f y  are  ni:ik- 
r their home in Ppqrid~na. ( alif. 

Ex. '45 
I,tEI-TEN \N'F GEW FIC;IIE1{, who 

ha'-! })P( i i  flying in a combat (hi~rrii r s ~ t p : ~ t I -  
rosi all ( Ã § c  Burma and China, expert" to  
return tci the St:it~ ci)(.n or: ]P : ' I ~  nni! 
po'-^ihly I w e i ~  e diectiarpip. Gene. w h o  
niadp his  "T" in cro'-i'-!-roiintry J'IJ 10 1-2, 
recpntiy fourid an  oppnrtiiiiitv to eiintinup 
i s  rlictaine ~ ~ ~ s i r i i n e  w h e n  in triirli; n i ~ t  
he qualified. with 11 other rnm. out  of a 
field of 90. for tlir final'-! arid pl :~-ed  fifth. 
(;en? haq t v i o  Dis~i r ipu i4ed  Philip Crosces. 
lour \'r Medal'-!, and three battle stars 
to  l i i ' "  credit. 
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Outstanding for food machinery because of its resist- 
ance to most food acids, OLDSMOLOY-the unique 
white bronze-will take and retain an extremely high 
polish* Its toughness resists the abrasive wear found 
in association with corrosion in food machinery parts. 
OLDSMOLOY offers many advantages as bearings, 
gears and miscellaneous parts in many kinds of food 
machinery subject to corrosive action. 

VROMAN'S 
Sy: 3-1 171 Ry: 1-6669 

Books & Stationery Of f ice Equipment 
469 E. Colorado St. 1271 E. Colorado St. 

Rotary Sutorbilt High 
Positive 'Is W e l l  Built" Speed 

Pumps 2008 E. Slauson Ave. Industrial 
Los Angeles, I I, Calif. 

Blowers 
Superchargers 

FANS 

INSURANCE BROKERS 1 
METT & 

LOS ANGELES 
W. P. STORY BLDG. TRiniiy 8881 I 

ATKINSON LABORATORY 
LOS ANGELES CALIFORNIA 

Photographic Photographic 
Research Chemicals 

1 Ralph B, Atkmson, '30 1 

J A C K  P R I T C H E T T  
Building Constructor 

Reinforced Concrete Homes 
200 N. Ol i ve  Street Rialto, California 

Phone ftialio 205M 

0 .  D W I G H T  T A Y L O R  
Consulting Physicist 

Special Engineering Calculations 
Numerical Integration-Subdivision Calculations 
234 E. Colorado Street, Pasadena 1, Calif. 

Sycamore 6-5673 

TECHNICAL DESIGN COORDINATOR CO. 
Complete Mechanical Electrical Hydraulic Automotive and 

Aircraft Engineering Service 

Consulting-Research-Design and Development 

1621 8 Venture Boulevard 
STafe 4-4905 Encina, Calif. ANgelus 0580 

COLLING PUBLISHING COMPANY 
"Consulting Publishers" 

Textbooks-Brochures-Pamphlets 
124 West 4th Street, Los Angeles 13. Calif. 

MU+ual 805 1 



In the bathroom and kitchen of a house 
Dri-Bilt with Douglas fir plywood, 

e d  different p d e s  of the "modem 
miracle wood" are used to 

great advantage. 

LYWOOD BACKING 
a firm, smooth surface 

r linoleum, asphalt tile, etc. 

laying linoleum, asphalt tile or other 
lar covering on floors o'r'dramboards, 
following procedure is recommended: 

over the PLYSCORD subfloor, lay panels of 
'/4" or Vs" PLYWALL grade Douglas fir 
plywood. The smooth, tight face of Ply- 
wall affords a highly satisfactory base for 

der linoleum on drain- 

(Sound 1 Side grade) s 
provide a smooth, firm warp 

PLYPANEL is the grade of Douglas 
wood which is available in both Sou 

d e  and Sound 2 Side appearance grades. 
he latter-Sound 2 Side- is recommend- 
d for cupboards and built-ins, or for any 
ther use where both sides of the panel 
il l be permanently exposed. In  using 

for flush doors, both sides of 
oors as well as the edges, should be 
ainted. For informatioh write Douglas Fi 
ywood Association. Tacoma 2. Washin 


