


Southern Pacific is happy 10 announce that plans are under way far fhe @ 

w e  are happy to tell you that plans are under way 
for the first streamliners in Southern Pacific's postwar 
program-the ShastaDaylights. We promise you that we 
will spare no expense to make these the finest and most 
luxurious streamlined coach trains ever constructed. 

Leaving San Francisco-Oakland and Portland in 
the morning and arriving in the late evening, the 
diesel-powered Shasta Daylights will speed daily in 
each direction over Southern Pacific's famous Shasta 
Route-certainly one of the most magnificent scenic 
trips in all the world. 

Each seat on the ShastaDaylights will have its own in- 
dividual window, and these windows will be of unique 
design-much taller than the windows on any other 
train. Through these enormous windows you will see 
the Sacramento Valley, Lassen Peak, Mt. Shasta and 
the vast lake behind Shasta Dam, the Cascade Moun- 
tains, Odell Lake, the lovely Willamette Valley. 

We have given our ideas to the designers of the car 
building companies, who are now working out the 
details and technical specifications. As soon as bids 
are received, we will place orders for actual construc- 
tion of the Shasta Daylights for delivery, we expect, 
before the end of the year. 

A faster streamlined CASCADE 
Our plans include streamlining the Cascade, 
making it a de luxe overnight sleeping car 
train between San Francisco and Portland. 
Based on designs now being worked out, orders 
will be placed for triple unit articulated cars 
for the Cascade similar to the ones on our Lark 
between Los Angeles and San Francisco. (Each 
unit consists of a lounge car, a dining car and 
a kitchen car. I 

As fast as the manufacturers can deliver 
new streamlined sleeping cars they will be 
placed in service on the Cascade. This, we hope, 
will be early in 1947. The Cascade, as well as 
other trains, will be speeded up as soon as the 
present heavy traffic load eases, and before we 
receive the new equipment. 

* The friendly Southern Pacific 
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t o  industry o n  the  Pacific Coast. 
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servicing material handling systems 

is the specialty of this twenty-six 

year old organization. 

W e  are now doing all our 

own manufacturing of tramrails, 

monorails, gantries, conveyors. 

These large installations are 

combined with our complete 

line of hoists,top riding cranes 

Handling Systems 

and floor handling equipment 

t o  make  u p  a well planned,  

efficient system. This work is 

done according to  specifications 

established by Spencer & Morris' 

designers and the  customers'  

engineering depar tment .  

Wha teve r  your material  

handling requirements may be, it 

will pay you to discuss the matter 

wi th  your Spencer & Morris  

field man. 

^___A 

Tramrail 

Cranes 

SPENCER & MORRIS, Inc. S < ! Z ^ * M Z S w p  
MAIN OFFICE AND FACTORY: 5649 ALHAMBRA AVENUE, LOS ANGELES 32, CApitol 5103 

Conveyors 

Floor Handling 
Equipment 

580 MARKET STREET, SAN FRANCISCO 4, SUtter 1715 . . . . DEXTER HORTON BIDS., SEATTLE 4, Elliot 2793 
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T nth in Focus 
By DONALD S. CLARK 

PLACEMENT OF VETERANS 

T HE "Month in Focus' \+hicli appealed in the 411gtisi. 
1945. issue of Eriginwririg and Science discussed 
brief!) the matter of ter'linical eniploymeiit, particu- 

larl j  the placement of engineer-, returning Iron1 service 
and irani-ferriiig from wartime ^ark to peacetime work. 
It seem5 adMsable to revie\+ the situation as it stands 
at present. 

The general demand appears to be for younger men 
i h o  have had little or  no experience and who are willing 
to start in subordinate positions in the engineering field. 
This demand has created a serioua situation for a number 
of men returning from niilitaiy service. In man) rases. 
men were commissioned directl) after completing their 
formal engineering education. In some instances. these 
men have not pursued technical duties in the armed 
forces, but h a w  spent from two to four years a'wafirrom 
the technical field. Such men, noxv between the ages of 
twenty -four and twenty -six J ears. lack technical exper- 
ience. Main have taken on the responsibility of a family. 
Some hate  attained advanced rank in the armed services. 
with attendant salisfactory salary . What happens 'when 
a man in this situation applies to an industrial concern 
for an engineering position? In most cases, the com- 
pany recognizes that this individual is more mature now 
than when h e  left college. However, from the strictly 
engineering point of ~ i e w ,  he is onh  >lightly more desir- 
able than a green college graduate. He cannot he placed 
in a n  advanced position with the companj- nor can he 
be placed in a subordinate position at a salary corn- 
mensurate with that which he has been receiving. because 
such an arrangement would he  unjust to men who hate  
been with the company for some time. I t  ma) seem 
unjust to a man who has sacrificed from two to four 
years of his life for the benefit of the people who stajed 
at home and were advanced in their industrial positions. 
to lie placed hack at  the bottom just as though he were a 
green college graduate. Tn siic11 a situation. it is neces- 
gar) to try to see all phases of the matter. 

CHANGING POSITIONS 

Sometimes older men who iiave been in  s-erbir't~ do not 
widi to relurn to  their former eniplo!ei-., These men 
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rnaj cnerlook the fact that because of their extensive 
experience %it11 a particular company they have gained 
a certain understanding of that cornpan) that only time 
and experience can create ~ i t h  another company. More- 
over. these men have accumulated certain rights and 
privileges which most companies lean over backwards to 
grant their employees. These are the accrued benefits 
of service Â¥wit one companl. A man in these circum- 
itances who feels that he would like to work for another 
company with possible betterment. and who expects to 
secure a position yielding almost equivalent compensa- 
tion with greater opportunities for advancement, will not 
have an easy time of it. 

Industrial concerns are, in general, reticent about 
filling positions of responsibility and advanced status 
with new men. for it is necessary that they retain posi- 
tions for their former employees who entered the armed 
services. I t  is natural, too, that the company's own 
veterans should come first in its personnel policy- in so 
far  as re-hiring is concerned. for these individuals are  
familiar with the general policies of the company. Those 
t h o  are on leave from companies and who intend to 
return to their former employers will definitely recog 
nize this situation and the problems involved, 
R ith younger men, the situation is somewhat different. 

Some of the joung engineers worked for companies for 
one or. at most. two years after receiving their degrees 
from college. and prior to entering the armed services. 
In some cases, these men have found that the company 
I)) which they were formerly emploled is not the type of 
company. or does not present the particular opportuni- 
ties. v,hich they had hoped for. It is necessary; however. 
for these men to recognize that in changing from one 
companj to another they will probably have to take a 
cut and start in a position of less responsibilitj than 
tliei inaj liave had with their former employer. 

The majority of men returning from the armed forces 
are well aware of these problems, and they are not 
asking for special considerations- or for special positions. 
Primarily- they are looking for an opportunity to go 
ahead viith a concern that believes in engineering. How- 
r v e r  t h b e  men miist take stock and evaluate their 
qualifications: teialinical skills may have deterioratecl to  

(Continued ore Page 17) 
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HE great canyon cut b \  the Colorado River for a 
distance of over 200 miles across the Colorado 
Plateau is one of the great sights of the world. It i< 

a narrow. V-qliaped stream "ialle? with precipitous. 

FIG. 2-Looking westerly down the deepest 
part of the Inner Gorqe below the mouth of 

~oroaster Creek. 
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By JOHN H. MAXSON 

stepped, "ide walls. Mthough it is relatively deep in 
proportion to its breadth. being nearly a mile deep near 
the village of Grand Canyon and only thirteen miles 
wide, there are other valley in the world which arp 
relatively more steeply walled. although not so deep. 
There are other valleys that are jwt as deep. although 
hroader. 

What causes the Grand Canyon to have greater 
fascination for  the human eye than other valleys and 
canyons? It is the fact that its geologic structure. faith- 
fully revealed by processes of erosion. is on a large 
scale and produces interesting lineamer~tq both vertical 
and horizontal. The regularity of the great and con- 
tinuous cliffs with their subjacent benches is elaborated 
in plan into an apparent confusion of spired promon- 
tories and deep alcoves. To thew lineaments is given a 
vivid and contrasting coloration by the geologic constitu- 
tion of the rocks themselves. Since geologic circum- 
stances are  responsible for the peculiar attraction of 
Grand Canyon scenery. an analysis of the geologic and 
erosional history w i l l  contribute to the enjoyment of a 
^isit by arty scientifically minded person. 

The Canyon has attracted many visitors, scientist" 
and non-scientist'! alike. during the long period of time 
that has elapsed since its di-icotery by the Spaniard. 
Cardenas. in 1540. The first 200 years after discovery 
were ones of continued solitude so far as the historic 
records are concerned. During the later part of the 
eighteenth century the Canyon was visited by Spanish n priests. and during the early part of the nineteenth 
rentury it was occasionally seen b~ pioneer herdsmen, 
hunters. and trappers. Through all thew pears of 
occasional limits. the depths of the Grand ( anyon of the 
Colorado remained a rn\ stery . 
EXPLORATION OF THE GRAND CANYON 

In 1869. the geologi-it. Major John Wesley Powell. a 
one-armed Oivil War veteran. started down the river 
from Green River. Iftali. He began the journey with 
nine men and four boat<, and roricluded it three month'-! 
later a thousand miles down the stream after losing ttvo 

ENGINEERING AND SCIENCE MONTHLY 



and m a i n  have gone through just fo r  the sake of adven- 
ture. Most people. however, will doubtless continue to 
visit the points on the rim where the mighty features 
may be viewed with ensemble effect. During good tourist 
>ears over 300,000 people "visit Grand Canyon National 
Park. The Go~ernment. through the National Park 
Service. is attempting to provide visitors to all of our 
parks not only with recreation. but also to some degree 
with education. 4t the Grand Canjon this education is 
in large measure geologic. 

EXPLANATORY DESCRIPTION OF LAND FORMS 

The general explanation of land forms of the Grand 
Canyon is b j  no means complicated. Land forms are  
usually described genetically in terms of three factors: 
structure, process; and stage. Structure refers to the 
seolopic structure of the materials constituting a @en 
land form or region of land forms. I t  includes such 
things as- stratification or non-ytratification of the rocks, 
and their relative hardness. as we11 as the physical rela- 
lions of rock masses to each other brought about by 
folding or faulting. Structure, in its geomorpliic sense. 
is the major topic of discussion in this ar t ic le .  The other 
two factors will he  briefly disposed of. 

Process means the t^pe of erosion actively operating 
o the gibe11 land form or  in it3 vicinity. In the case of 
the Grand C a q o n  the onl\ perennial streams are the 
Colorado F i i~e r  itself and a feiv major tributaries. Else- 
where in the vallej the processes of erosion are those 
characteristic of an arid climate and they include weatb- 
exing. which is mainly mechanical. leading to fracturing 
and disintegration of massive rocks. and." to a lesser 
extent- chemical decomposition. Occasional rains assist 
in transportation of debris down temporarj stream 
rourses and pick u p  calcium carbonate from the soluble 
limestones. 4 s  might be expected in  a precipitous 
terrain. mass movement of roc% fra~rnenls  under the 
influence of graii t j  assists in the removal of the produrts 

Cover Illustration 
FIG. 3-Flutinq and potholing of granitized 
schist in the Colorado River channel in the 
lower part of the Grand Canyon. (Photo by 

E. T. Schenk, U. S. ational Park Service.) 
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FIG. 5-California Institute-Carnegie Institu- 
tion expedition of 1937 - passing through the 

Inner Gorge. 

of weathering. The third factor. stage. represent? the 
point reached in the cycle of erosion. It is the degree to 
~ h i c h  the original high-ljing area has been reduced to a 
land surface of low relief. In the vicinity of the Grand 
Canyon i t  is obvious that very little progress has been 
made. and that extensive, nearly flat highlands form the 
adjacent Colorado Plateau. The Grand Canyon. then. is; 
a youthful geomorphic feature. Just how youthful we 
cannot say in terms of \ears, but it is likely that the 
canyon has been cut during the Pleistocene Epoch--that 
is. during the course of the last million years. more o r  
l e ~ .  

STRUCTURE AND GEOLOGIC HISTORY 

The detailed shapes of the land forms are controlled 
h\ structure which we cdi~ suhdiiide into two categories. 
First. is the structure which controls cross profile. diid 
this mdj  be termed \erticdl coritiol. Tlie second type is 
ytructure which controls dirtributioii of feature in pldn. 
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FIG. 8-Deer Creek Falls. Downcutting in 
Colorado River channel is so rapid that, al- 
though narrow slot has been cut in Tapeats 
sandstone cliff, Deer Creek has not been able 
to reach an accordant junction with the 
master stream. I t  constitutes one of the ex- 
ceptions to Playfair's Law of Accordant 

Junctions. 

compressed, and a great mountain system was built. 
The sediments were subjected to heat and pressure. and 
were metamorphosed into schists and quartzites. Juices 
from a deep-lying granite batholith worked their way 
up along the planes of foliation of the rnetarnorphic 
rocks. Then followed a long period of erosion. The 
mountains were worn (ompleteh awl-. and an almost 
perfectly level surface was cut arms- the steeply clipping 
schists. From the cross Â¥Â¥section of tlii-; erosion surface 
expo~ed in the walls of the Grand Canyon it had prac- 
tically no relief whatever and therefore waq more ad- 
vanced than a peneplain. It wa4. in  fact. a true erosional 
plain. No true erosional plain of such large extent i<  
now known on the surface of the earth. 

This plain was submerged beneath the sea and a great 
thickness of sandstones and shale- a( riirrmlated. During 
the last phaees of the arcumiilatiori of this series there 
was volcanic activity: basaltic lava" were erupted on the 
surface and injected as sills in the earlier strata. There 
followed another period of crustal deformation and 

croqion, This tinic. inatead of being folded, the region 
was broken into hlotk-; a n d  faulted. Various blocks 
vieie tilted. Erosion led to beveling of thew strata. 
and they may therefore be termed the %edge Series. 
They are of 'Vigonldan 4ge and may have been deposited 
between 500.000.000 and 1.000.000.000 wars  ago. 

t h e  erosion surface which Ma< developed after the 
tiltingcof the Wedge Series <$a< one of verj low relief. 
Some fault block liills ri'-ing550 feet aliene the peiieral 
level remained. and it may therefore be termed a p?r~.'- 
plain. This peneplain was submerged beneath the sea. 
and a sandstone accumulated in  the Leabay between 
the archipelago-like fault block inland-;. Later, shale 
was deposited on top of the sandstone and this acctimu- 
lated to such thicknes- that the isliuni-; were buried. 
These and succeeding formations of the Paleozoic Era 
are almost flat-lying. having but a gentle <lop[, to the 
south. T11i-i s e r i e ~  rnay therefore be called the Horizontal 
Series. 

Of the three components. the Vertical Series and the 
Horizontal Series have had the greatest influence on the 
topography because they are generally present ihrough- 
out the Grand (;an\ on. n helea- the Wedge Svrie- occurs 
o n l ~  in isolated localities. 

LAND FORMS IN THE VERTICAL SERIES 

The Vertical Series are. in a broad sense, geomor- 
phically homogeneous-that is. the tariou-, rocks in the 
series have about equal re-istance to stream erosion. 
They are compact and hard. Since the river is cutting 
downward in its channel rapidly in proportion to the 
erosion of the side walls. the valley is very steep-walled. 
From its position this cha-irn has received the name 
Inner Gorge. It is sometirne-i called the Granite Gorge. 
but thiq is a misnomer, since onl? a few relatively short 
stretches are cut in more or Ie-" homogeneous granite. 
The Inner Gorge i-; the scene of the most ac the  stream 
erosion. The Colorado River can do an enormous 
amount of work duringfflood  tap. During flood the 
(]is( liargc ma\ total 125.000 ~ e t .  f t .  in a '-inole dale and 

FIG. 9-Detail of Tapeats sandstone cliff 
showing accumulation of rubble by fall of joint 
blocks. Under overhanging ledge i s  ruin of an 
Indian shelter. Remains of Indian shelters and 
food caches are found in some of the most 

inaccessible parts of the canyon. 
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passing a gaging station in a 
single day. This does not in-  
clude the bed load of the 
stream, which is carried along 
or near the bottom of the 
channel- although some esti- 
mates place this bed load as 
constituting 20 per cent of the 
total load. The endless barrage 
of hilt particles. borne by turbu- 
lent high telocity stream cur- 
rents, operates- as a sand blast. 
actively abrading the channel 
walls and boulders in the 
channel. Soft rocks like lime- 
stone are Mured in accord- 
ance with the turbulence pat- 
tern. If it were not for the 
extremeb effective reduction 

FIG. 1 1-Major structural 
lineaments in the Grand 

Canyon district. 
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VERTICAL CONTROL IN THE HORIZONTAL SERIES 

Scale 
'-2- 2- 3 -4 b l h  

Plateau Margin ."> 
---- Fault 

Red MI1 Limestone . - - - Bu ried Fault Inferred 
Tapeats Sandstone from Breccia or f lexure 

FIG. 12-Plan relationship of topographic 
features of the Bright Angel quadrangle to 

structural pattern. 

the sunlight. Except at midday. the shadows are long 
and continuous. In the vicinity of the deltas the great 
rapids make a constant roar that  reverberate^ through 
adjacent parts of the Inner Gorge. 

VERTICAL CONTROL IN THE WEDGE SERIES 

In some places a thin conglomerate (Hotauta) lies 
over the flat erosion surface cut on the Archean schists 
and granites. Elsewhere. this surface is overlain by a 
brown limestone (Bass) which forms a step-like series 
of low cliff". This limestone is overlain i n  turn by a 
thick shale deposit (Hakatai) which is relatively easily 
eroded to form a bench. although small cliffs are formed 
by the more resistant sandy members. Thi? shale is 
overlain by a very thick quartzite formation (Shiriurno) 
which forms high cliffs wherever found. The quartzite 
is overlain by a very thick series of sandstones (Dox 1 .  
some of which form cliffs others of which form benches. 
This lower part of thp Wedge Series (lrnkar) may he 
seen in the headwaters area of Bright 4ngel Creek on 
the north side of the Grand Canyon opposite the village. 
Overlying this group is the upper Wedge Series ( d i n a r  I .  
which contains limestones and shales and erodes into 
cliff-bench topography. This s e r i e ~  is found o n 4  in the 
upper end of the Grand Canyon and it can be seen to 
the northeast of Grandview. 

Diabase dikes. sills. and flows are found at  various 
places in the Wedge Series and generally form steep. tint 
not vertical, cliffs. During the erosion period which 
followed tilting of the Wedge Series. fault block 
ridges capped by resktant Shinumo quartzite formed 
monadnocks. 
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The land forms in the Horizontal Series can best be 
nnderqtood bv referring to Fig. 7 i n  connection with 
the follotMng discussion. The lowest and oldest forrna- 
tion of the Horizontal Series is a sandstone (Tapeats). 
wl-iich oierlies the old ero-iinn siirface cut across the 
irehean rnetamorphics and the %edge Seiiea. and 
everywhere forms a precipitou*- cliff. This cliff marks 
the outer boundary of the Inner Gorge and the lower 
boundary of the Outer Canyon. It weathers to a dark 
irown in color. Overlying the sand-'tone is a shale 
formation (Bright Angel) ~ i h i c h  is eteryivhere bench- 
forming. The broad bench which has been formed li\ 
erosion back of the Bright \rigel "hales i-i one of the 
characteristic features of the Outer (^arnon in the Bright 
4ngel district, and to i t  is given the name Tonto Plat- 
form. 4 x 1  old Indian trail follows for  man! miles along 
the Tonto Platform on tlie south MOP of the riser. 
Cherljina; the shale i s  a series of impure limestones 
C%li~av). f t h i d i  in their uppel portion form cliff*. in 

FIG. 13-West branch of Butte fault. During 
first epoch of movement left side i s  believed 
to have gone down. During last movement 
left side went up and flexed the overlying 

strata as shown in FIG. 15. 
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the middle po~t ion foirn steep blopua, 
and in the lower portion form cliffs. 
The Muav limestone and bright hge!  
shales have \\eatliered to a pale )ellow- 
is11 green. 

Overlying tlie Muav limestone in the 
eastein part of the Grand C a q o n  is 
the Recital1 liinestoiie which is everj- 
vi here cliff-forjni~ig- and which forms 
one of the most [ ~ r o ~ n i ~ ~ e n t ,  topogrd~~hic  
breaks in the Outer Cannon. The Red- 
\!all limestone is artually a compact 
g ~ d ) i ~ h - ~ + h i t e  liuieatorie whose outer 
surfdce has been stained reddish 1) )  
iron oxide wdslied down froin the over- 
lying red Supai Formation. This lattei 
formation consists of .alternating sand- 
stones and shalt, beds wl~ich form re- 
spectiv el) cliffs and benches. Tlie 
upper pait of the Supai consists of red 
shale (Hermit) which merliea a rather 
thick red sandstone. The Hermit shale 
is a bench-forming member and in the 
vtestern part of the Grand Camon ha2 
been eioded hack on the top of tlie 
heav J sandstone. forming a Lroad hen& 
know] as the Ekplanade. Overlying ihe 
Hermit shale is a thick. white. ~ i n d - l a i d  
sandstone (C.ucoiiino). which e\ er) - 
where forms a prominent cliff. This in 
turn ib overlain 111 a series of impure 
limestones and shales (Toroweap) . 
which forms a steep slope resulting 
from alternating cliffs and benches. 
Resting on the Toroweap and forming 
the plateau surface to the north and 
soutli of the Grand Canyon is the Kai- 
bab limestone. which forms prominent 
gra j  ish-white cliffs. 

The stepped topography of the outer 
part of the Grand Canjon, which is 30 

important to cross profile form2 is due 
to the fortuitous alternation of beds 
having videlj  different resistance to 
erosion. Also. b j  chance. there is an alteination of 
light-colored bed: and dark-colored beds. ~ i t h  the strik- 
ing red beds in intermediate position- ~ihicli  gites an 
effective color combination when seen from a distance. 

FIG. I4Ã‘Lookin south along Briqht Angel fault trace in 
Outer Canyon and on Coconino plateau. A post-Paleozoic 
normal fault o f  180 feet  displacement, it nearly overlies a post- 
Algonkian reverse fault of opposite directions of displacement. 
It illustrates V-shaped re-entrant in canyon walls where erosion 
has been facilitated by  rock brecciation along the fault. 

HORIZONTAL CONTROL 

Iii plan. as shown in Fig. 12. the remdrLable align- 
ment of tributary valleja ma\ he seen. These tributary 
valleja det tsnni~~ '  the principal amphitheaters in the 
Outer Canjon. One important system 11as a northedst- 
southwest trend parallel to the Bright Angel fault. This 
northeast-~outlwest trend is also ~~ossekbed by the folia- 
tion of tlie uiiderl j iiig nietaniorphic- i ock?. A iiortliwei't- 
southeast trending series of faults also determines a 
trihutar) s j  stem N ith its group of amphitheaters. This 
fault sybtem tends to be parallel to the major joint 
s) stern in the uiidcrlj ing rnctdrnorphic rocks. 

So, in plan. the Lasic control 5s inlieiited from wry 
ancient structures. % e ma) picture the underlying 
metamorphic basement as consisting of immense polj-  
hedroris ( in  3onIe Cases r o u g h  1 )  rhomboliedrons) 
measuring s e ~ e r a l  miles on a side. \a compdred ~ i i t l i  
the mile of horizontal strata l j ing over them. the) 
po55ess unlimited .drength. Tlierefore. s-tit-sso within 
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the crust hate been adjusted I)\ movement of the under- 
1 )  ing blocks. ac'rompanied 1)) faulting and flexing ol 
the weak ot erl) ing veneer. in cases of considerable 
movement. or just IJJ shattering of the overlying veneer 
ahove the old faults. in cases of small displacement. 

Crustal stresses developed in separated periods of 
geologic time in the Gland Ca~iyor~ district and operated 
in different directions on two occasions. During the 
first period of stress. with which we are concerned. the 
northeast trending series of fractures were developed as 
rever?e faults 1)) coniprei-$ion acting in a direction 
normal to them-name1 J . southeast-nortlm est. The 
north and no~tlinest striking faults were normal fault? 
resulting from tension or lark of ronipre~sion, The 
movement occurred at the end of Algonkian time. 
perhaps on breaks deleloped earlier at the end of 
Archean time. 

Sometime after the Paleozoic series forming the Outer 
(larij oii walls had been deposited. stresses were again 
applied to the uiiderlying blocks. but in the opposite 
directions. ]Now the nortli and northwest ptriking faults 
were subjected to compreasir)~~. and movement on them 
bsis reversed. forming thrust faulk. and rnonoclinal 
-'truetuies in  the (nerlying sediments. The Crernatio~i 
fault is an example of thi? gruup. &. 1.3 shows the * 
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underlying fault blocks. 

north-northwest striking Butte fault, and Fig. 15 shows The intricate system of amphitheaters i n  the Outer 
the monoclinal folding of the Paleozoic strata overlying Grand Canyon has been developed by headward erosion 
this fault. On the other hand, the northeast striking of streams a longshat ter  zones or fault zones in the 
faults were relieved of compression and normal faults Paleozoic veneer, and by accompanying cliff retreat. 
developed. In  the case of the fault traversing Bright influenced by joint zone-:. away from the stream channels. 
Angel Canyon, the plane of the late normal fault is In the case of many tributaries, the brecciated zones have 
close to. but not everywhere roiricident with. the earlier exercised predominant pattern control. In others. 
thrust fault. developed a t  right angles to the Colorado River where 

TABLE SUMMARIZING GEOMORPHIC CHARA CTERISTICS OF GRAND CANYON FORMATIONS 
- .- - - -- - -  

c Kaibab Limestone 
10 .- Toroweap Formation 
E 
0. 

Coconino Sandstone 
Supai Formation 

VTississippian Redwall Limestone 

Devonian Temple Butte Limestone 

c ID .- &. Vluav Limestone 
-Q Bright Angel Shale 
l3f 
0 

'rapeats Sanclstorie 

Chuar Series 
[ fnkar Series 

Dox Sand-itone 
Shinumo Quartzite 
Hakatai Shale 
Raw Limestone 

Phantom Pegmatite 
Zoroaqter Granite 
'Marcon Amphibolite.~ 
Vi-shnu Parascliist 

Lliff forming 
Cliff-bench 
Cliff forming 
Cliff-bench 

Cliff forming 
Bencli forming 
C liff forming 

Hard basement, 
inner gorge-forming 
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i t  j* oblique to major structures, jointhighas iiitfueiii . b , i  

the detailed pattern. The tributary wlltbJs of tlie O u t v ~  

(,aiijon on the north side of the r h e r  are longer than 
those on the south because tin; south-sloping Kaibdb 
Plateau collects rainfall and feeds streams and sprin-fo 
fiom the north. The streams on the south have relative!) 
small collecting basins because the drainage divide i? 
it11 or  near khe edge of the south-sloping Coconino 
Pldteau. As first pointed out 1))  Professor D a ~ i a -  the 
rlifl? of tributary vallejs meet headward in  acute-angled 
re-entrants because the channel in the c'liffecl re-entrant 
is the site of most effective stream erosion and trans- 
portation. 

On the spuis between the i i ihutar ie~ there is \ e ~ y  
little rainfall. bo that ?treairis are developed at raie 
intervals. Reduction oi these spur? proceeds through 
the sapping of the vaiious cliff-foiming memberb. The 
breaking and dropping of joint blocks proceeds in aucb 
a vÃˆa as to foirn a lounded re-entrant. The larger the 
amount of water ~l ia t  Howa over the cliffs. and tlie 
iiarrower the Lone of streainlct dialmfis, the greater 
is the curvature of this ~e-elitrani. Fig.  16 illustrates 
this point. the chque at the right hating greater curvd- 
tuie and more stredin development than the cirque on 
the left. The more rapid enlargerneiii 
of the cirque on the right might 
ultin~atelj reb111t in its c11tting through 
the spur end and forming a butte. 
Where there is no concentration of 
streamlet;? the cirque enlarges concen- 
trically. as il1ubtrated 11) the left ex- 
ample in Fig. 16. An advanced stage 
in the development of cirques is 
shottii in the Tower of Set in the lower 
right portion of Fig. 7. A cirque of 
large radius of curvature faces in the 
direction of the river. Oilier cirques 
expanding away from the trib~itary 
valleys meet in sharp cusps a t  the 
outer end of long narrow toiigues of 
Redwall limestone. To the right of 
the Supai pinnacle- forming the Tower 
of Set, is a saddle caused by the reduc- 
tion of the cliff-bench foiming mem- 
hers above Redwall cirques on the two 
sides of the ridge which are approach- 
ing each other in their retreat. 

FIG. 16-Vertical view o f  cliff- 
bench topography near Indian 
Gardens. Heavy shadows are 
caused by Redwall limestone cliff 
which is controlling factor, virtually 
a temporary base-level, in the re- 
cession o f  cliffs in the overlying 
Supai sandstones. Note their 
parallelism with the Redwall cliff. 
Where there is no continuous 
drainage from above, sapping 
operates with equal effectiveness 
about the periphery o f  a re- 
entrant, and it is expanded in 
sub-circular outline t o  form a 

cirque or amphitheater. 
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In sutim~aij .  a* illustrdted in  f ig .  12. the geneid1 
jtlaii of the Grand (.dinon in the Blight 4iigfi quad- 
rarigle is one of long tiihutaiy wlleys on ilie north and 
short tributarj \alleys on the ?outh. The cliifs of these 
Ã allel s meet headw ard in acute-angled re-entrants. Some 
of the tributary \alleys are  developed approximately at 
riglit angles to the Colorado master course; others are 
developed along the northeast trending and northweat 
trending shatter /ones and fault zones. k l ie ie  thta 
>\sterns intersect. amphitheaters oil a Jarge scale are 
developed. such as the Hindu and Ottoman amphitheater- 
on the north and the (;rematioii and Grape) iiie ampl~itlie- 
atera on the routh. The detailed plan of the intel- 
trihutdr? spur?. controlled by concentrically expanding 
cirque? of cliff retreat. rt~seinblea dough from whicli 
cookiei; ha le  been puiiched. Depeiident upon the intei- 
sertion 0 1  dpl)roarhing intersection of circles of cliff 
retieat are the various stepped buttt'h and step-spired 
temples of tlie Outer Cam on. 

The geologic stor) of the Grand Canyon is told 1)) the 
landscape :o plainl) that an) visitor ran understand it. 
Its separate chapters and paragraphs are coherent and 
succinct. It is colorful and fascinating. I t  is rich, not 
only as a source of scientific facts, but also in features 
elucidating them. The Grand Canjon ia certainlj one of 
the great heritage? of the American people. 



our wins out of eight starts. Goach (,arl Shy's 
basketball squad finished third in the Conference W I r r H  

Lharnpion.ihip race. red la rid^ topped the Oonference 
with six victories: Occidental was in second spot with 
five win". The Conference race was close. as rriore than 
half of the contests were won h j  only a fexv points. 
None of Te(11"s league defeats was hy rriore than fivo 
point<. 

Highlight of the (.altech season was the $3-11 11011- 

league victory over the Pepperdine Wave's, the qIronge~t 
college team in the west. The Waves. runner-up in ihp  
1935 Intercollegiate basket ha1 l tournament a t  Kansas 
( ity, were behind 20-12 at the half, hut quickly assumed 
the lead at the start of the second period. Basket< hy 
Paul Nurre and Tom Martin. forwards, and L y  Paul 
Saltman. center. tied the wore in the c-1osin";riinnte. 
with guard Jerry Schneider sinking the  inni inn; haskfl 
from mid-court as the gun sounded. 

As predicted early in the season, Coach Shy's hig 
problem was the development of a scoring punch, a 
handicap which persisted throughout the season. The 
team developed slowly, and did riot reach its peak until 
the closing weeks of the season. Dick Jackson. forward, 
a V-5 trainee. topped the scorers with an average of 
9.75 points per game, and center Paul Saltman, the only 
civilian member of the squad. averaged 7 point". Captain 
Stuart Bates, playing his third year on the team. won 
high recogriition for his excellent defensive work a t  
giiard. 

1 C. I.T. NEWS 

THE SEASON'S SCORES 
Caltech 30 Whittier 29 
Caltech 37 Occidental % 
U.S.C. '33 Caltech 25 
' Redlands 51 Caltech 17 

March Field 19  Caltech 3 5 
U.C.L.A. . 33 Caltech 9 
' Whittier 43 Caltech '58 
' Redlands %3 Caltech 9 
Pepperdine 41 Caltech 32 
March Fie1 d 6 1  Calterh 17 

' Caltech 46 Pomona 31 
Occidental 41 Caltech 3 8 
Caltech 13 Pepperdine 11 

' Caltech 50 Pomona I 1  
San Diego Naval 
Training Centel 10 Caltech 38 

the return from seriice of marl> former qtudent'-. iriu(11 
n n v  material will no donht tie uncovered. 

Boh Merrirk. '12. who coached thc Water Polo team 
last fall to <-U('}i a siiccessfnl seacon. will roach the 

Normal  schedule^ have been arranged for Caltech 
team's in track. baseball. tennis, and swimming. With 
only forty Navy trainees remaining in school. the teams 
for the first time in three year's will depend largely on 
civilian student support. 

411 squads will he quite inexperienced, as there are 
only Cue Spring sport lettermen in school and only a 
few others who have competed on Tech teams. However, 
with a large Freshman rlaqs entering thiq vmester. and 

svtin~rriirigteam this spring. and John Lamb. former 
tenriii. coach at Stanford Irr&ersity. has been appointed 

ATHLETICS It~rini's ( onch. 
By H. Z. MUSSELMAN -- 

Director of Physical Education SCHEDULES 
TRACK 

\Tardl 22--Interhouse Meet 
30--Sari Diego Invitational 

Ipril 0-College Rela;-' at Occidental 
I.^-Pornorla-Redlands-Whitticr at ( altecli 
20--Caltech at O c  ridental 
27 -Peppercline at Laltech 

May 1-Lalte( h at U.( .LA. 
1 1 -( .oriference Meet at F'omona 
18Ã‘Fresn Relay 4 

25- Coliseum R e l a y  at Voliceurn 
Sl-Pasadena Game' at Rose Row1 

June 7- S.P.A.A.U. Championship at Corripton 

BASEBALL 
March 30 -Loyola at Caltech 
\mil 6-Caltech at Redlands 

1 '$--Whittier at Caltech 
20 -Caltech a t  Lovola 
27-Pepperdine at Caltech 

May 4- Caltech at Wtiittier 
1 1 -Galtech at Occidental 
18- Calterh at Pepperdine 

' 25-Redland< at (alter11 
June 1-Occidental at Caltec-h 

TENNIS 
March ,'W-Caltech at U.C.L.4. 
14 p i  il 6Ã‘Pepperdiri at Caltech 

10-- Cal tech a t  Potnona 
' 1 ̂ -Occidental at Caltecli 

16- U.S.C. at Caltech 
20-Cal tech at Redlari(1s 
27-Caltech at Pepperdirle 

May 1-Pomona at Caltech 
1-Redlandq at Calterli 

> *  8-Caltech at U.S.C. 
11-Caltech at Occidental 
17- Conference Tournament at Caltech 
lRÃ‘('onferenc Tourr~ament at ( altec'b 

SWIMMING 
March 29-Compton JL a t  Caltcch 
'Vpril 5 Caltech at Occidental 

11-Caltech at Comptori JC 
16Ã‘Pomon a t  Calterli 
19  -Galtech i t  [ LC.L.4. 
20-Occidental at Caltech 

May 1--Caltech at Pomoria 
' lÃ‘-("or~fercnc Meet at Occ~irleritiil 

fi- LT.C,.L.4. at Laltech 

NEW FACULTY MEMBERS 

c 4LIFORNIA Institute of Technology announces the 
addition of two noted geologi-'ts to its teaching staff 

I the division of geological sciences. Dr. J. Wyatt 
Durham. authority on oil depo~its. will join the Caltech 
faculty as an 'Wociate Professor of Invertebrate Pale- 
ontology next August. Dr. Richard H. Jahns. metallurg- 
ist for the United State" Government during the war. 
comes to the Tn'-'titnte in March as an Awistant Profesqor 
of Geology. 

ENGINEERING AND SCIENCE MONTHLY 



A native of Okaiiogan. Washington. Dr. Durliam re- 
ceived his B.S. from the University of Washington in 
1933. his M.S. and Ph.11. from the Universitj of Oali- 
fornia in "36 and H .  Formerly a geologist for  the 
Standard Oil C o m p a n ~  of California, he is currently 
employed h j  the Tropical Oil C;ompaq in Venezuela. 

A Caltech graduate of 19,35. Dr. Jaluia was noted here 
both as an honor student and an athlete. He took hi5 
master's degree a t  hortliuestern Llihersity in  '37. then 
returned to C.altech for his Ph.D. in '43. Associated with 
tlie United States Geological Survey in studies of 
strategic minerals during the war. he  h e l o p e d  an 
important source of domestic tantalum ore. and aided 
in development uf an unus-ual deposit of beryllium in 
&en Mexico. 

MAJOR M. M. BOWER '27 

M AJOR M. M. BOWER has resumed ucuk with Bell 
Telephone Laboratories in New h k  Citj after 

serving three and one-half )ears viith the Signal Corpr. 
For the first two months he \\as Officer-in-Charge of 
Military and Civilian Personnel. General Development 
Branch of the O.C.S.O. He was next assigned as Officer- 
in-Charge of the carrier telephone and telegraph and 
the wire and cable sub-sections of ihe Ground Signal 
Equipment Branch. During tins time lie 'went to Africa 
with 6.000 tons of this material and assisted in the 
introduction of carrier telephone and telegraph cable and 
rapid pole line. 

In November. 193A he transferred to the Signal t'.orp' 
Engineering Laboratory. Bradley Beach. hew Jcrsej . 
and was Control Officer of the Eatontown Signal Lahora- 
tory lor  one month. 

Major Bower organized the Syhtems Engiiieering 
Branch at the Evans Signal Laboratory. endeavoring to 
compile inforn~ation on commmiications systems en- 
gineering to coordinate developments within the Signal 
Corps. From May until his release. he was chief of the 
Radio Direction Finding Branch of the Evans Signal 
1,ahoratory. 

POSTHUMOUS AWARD 
HE SILVER S T ~ R  has been awarded p o s t h u m o i ~ ~ l ~  to 
Captain Herbert V-. Ingersoll '26. Corps of Engineers. 

with the following citation: 

SILI EK S T ~ R  
" F o r  gallantry in action near Alaiigdii R i ~ e r ,  Luzon, 

Philippine Maiid, on 8 April 1942. During the early phases- 
of the wdf, Capldin Ingt'rsoll ass-mned coinniand of the 
803rd Engineer Battalion diid, by his coolness under fire, 
decishe action, and sound judgnient. maintained the confi 
dence dad high morale of his inexperienced troops during 
a critical period of operatiorlb. ^hen flanking units with- 
drew under ( w e r  of ddrhneife leading the battalion in a 
front b a s  sector with unprotected flanks and rear and with 
no communication--, Captain Ingersoll placed himself in  an 
exposed position at the head of his men d u d .  w i t h  utter 
disregard of pels-oiial danger from enenij patrol*. led an 
olderl! withdianal without lo&+. By his inspiring couiage 
and intiepid leadei\hip in inoting his unit to safety in 
darkiie.-i and under art i l leq file o5ei unfamiliar terrain, 
Captain Ingerfcoli lendeied it~idluahle aid to oui fortes. at a 
critical time a n d  pioied himself ~ 0 1 t h )  of the highes-t tradi- 
tions of the United States 'Vlnl)..' 

CONSOLIDATED VULTEE FELLOWSHIPS 

( ('.ORDING lo a it~ccrit announcement received 11) 
DI. d a r k  B. Millikaii. one rievt si~holarship and five 

new fellowships hate  been established 1 ) )  Corisolidated 
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Vultee 4 i m a f t  Cotnpaiq ( ( .omair,) for studvritfr at (.ali- 
fornia Institute of Technology. 

The scholarship provides for a grant oi $500 d )ear 
and is open to higlily ~ecommended iituderits in Engineer- 
ing ( ch i l .  electrical. mechanics! or aeronautical) "who 
have completed their junior year. while the fellovishipfr 
carrj  itith them grants of $750 a year and are open io 
graduate students in engineering. metallurgy, chemistry. 
physics o r  mathematics. The scholarship is for a one 
)ear period; the fellowships cover the time required for 
the .student to obtain the degree approved 1)) the Insti- 
cute and Cornair. 

The scholar, at the time of acceptance of the xliolai-  
ship. agrees ( the agreement is het-neen the student and 
Comair)  to work at Comair  for a total period of thirty- 
two weeks. The work may he done during the summer 
vacation in his senior )ear and the remainder after 
graduation. The  fellow agrees to work for Cornair for 
a total period of thirty -&exen weeks during summer vaca- 
tion and after receiving his degree. At the conclusion of 
scholastic w ork and the training period; the student Â¥ i ll 
be offered an employment contract at the discretion of 
Convair. Students are under no obligation to accept this 
ofi'er. 

The s-cholarships and fellowships are open to men 
who are in school and \\is11 to continue ivork in their 
chosen field. Such men are selected by the Institute and 
approved by Comair. Men who are Convair employee5 
are also eligible. but in appljiiig for admission to the 
Institute. these men go through the regular channels. 

For graduate students. a research problem will lie 
niutuallj agreed upon by the student7 Comair. and the 
Institute. After deduction of tuition, the remainder of 
the scholarship or felloi\ship funds ma) be distributed 
at the discretion of the California Institute of Tech- 
nology. Funds not spent in any one year may be held 
o ter  until the next year. 

DR. EDWIN F. GAY 

D R. EDWIN FRANCIS GAY. Associate in Economic 
History at the California Institute of Technology, 

and chairman of the Research Group at the Henrl E. 
Huntington Library and Art Gallery. died of pneumonia 
February 7. 1946. in Pasadena. He was seventj-eight 
jears old. 

Dr. Gay came to Pasadena in the autumn of 1936 from 
Harvard University : lie exercised his option at that time 
of retiring as Professor Emeritus in order to join the 
Research Group at tlie Huntington Library. The Librarj 
was so rich in source material on economic history that 
Dr. Gaj's work there was mutually profitable. At  the 
Institute. Dr. Gay gale  a graduate course in Economic 
History which was offered as a Humauities electiie. 

At H a n a r d  University Dr. Gay will be remembered 
professionally for a t  least t ~ o  reasons; the large group 
of students he trained and inspired in the field of eco- 
nomic history. and the leadership he gave the Harvard 
Graduate School of Business Administration beginning 
in 1908 when President Eliot appointed him its first 
Dean. In the first regard. it is probable that Dr. Gay 
placed a unique part in advancing teaching and research 
in economic historj : his students are carrying on in that 
field on a broad front as teachers and as members of 
research groups. In the second undertaking, a s  Dean 
of the Harvard Business School. he laid the groundwork 
for profeK-iondl training for husiiit~rs. World War T 
interrupted this work; Dr. Gay was called to washing to^^ 
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to assist with the administration of several parts of the 
war economy. In November. 191 9. he accepted an invita- 
tion to become president of the New York Evening Post. 
In  January. 1924. this paper was purchased by the Lurtiq 
Publishing Company and Dr. Gay returned to Harvard 
I University. 

Throughout his life, Dr. Gay laid particular ernpha'i-s 
on research. His only early research in the field of 
wonornic history. carried on principally in Great Britain 
and in Germany from 1890 to 1902. ftas the baqis for 
the particular distinction he enjoyed in England as an  
economist. He initiated the extensive prograrn of bwi -  
nesq research at the Harvard Riisiness School. He served 
as director of Research for the National Bureau of 
Economic Research from 19241 to 1933. and he waq 
active in sponsoring the valuable statistical work under- 
taken by the Bureau on national income. He was an 
advisor to the California Institute of Technology authori- 
ties in connection with the establishment of the Indus- 
trial Relations section. 4 few months before his death 
he gave counsel and encoiiragement lo his aqsociates at 
the Institute as to the conduct of industrial research. 

Dr. Gay was one of the leading figures in  the Council 
on Foreign Relations during its first years. In  1921 he 
was its first secretary-treasurer. and from 1921 to 1 9 t 5  
he served as a director. The purpose of the Council was 
to promote an understanding of international affairs. It 
sponsored study groups in foreign relationq in variouq 
cities. The quarterly publication of the Council. 
'Foreign Affairs", is the leading magazine in its field. 
Dr. Gay waq a member of its editorial adiiqory board 
until his death. 

Siirviving Dr. Gay are his -011. Edward R .  Gay. of 
New York. and his daughter, Mrs. Godfre* navies. of 
Pasadena, California. 

WILBUR C. THOMAS. TELEPHONE PLANNING 
ENGINEER, PASSES 

TRICKEN suddenly. Wilbur C. Thomas. Toll Plant 
extension engineer of the Southern California Tele- 

phone Companv, died at his home. 1270 Lorain Road. 
San Marino, California. on Felir~iary 27. 

Mr. Thomas waq horn in Georgetown. ( olorado. May 
8. 1897. where he spent his early years. 4 t  college age 
he won two Princ-eton University scholarships, hut hi" 
college career was interrupted by World War I. In 1918 
he was graduated from California Institute of Technology 
and subsequently employed t ~ y  Standard Oil Company 
as an overseas representative in China. 

From the beginning of his association with the Soutli- 
ern California Telephone ( onipany in 1921. Mr. Thoma"-! 
was instrumental in  applying coristaritiy improving de- 
velopments to the expanding phases of this industq i r ~  
the southern California area. In his recent po-;t. he was 
largely responqit~le for the toll program which ha< pro- 
M'ded facilities for the tremendously increaqed volume 
of long distance traffic developed d u r i n ~ t ~ e  war period 
and continuing into the postwar period. 

Mr. Thomas was an active member of Tan Beta Pi. 
4merican Institute of Electrical Engineers. San VTarhio 
American Legion. Los Angeles athletic Llub. and Tele- 
phone Pioneers of America. 

He leases his mother. Mrs. Quinnie Tliornaa Owen. of  
Venice, California. I'm wife. Mrs. Grace Thorna". and 
daughter. Miss Grace Lorraine. of San Marino. 
California. 

IRST major p o s t ~ a i  assembly of C.I.T. Alumni \\ill 
be the Ninth Annual Seminar. scheduled to convene 

Sunday. April 28. on the Institute Campus. 
Subjects for diqcus"-!ion will deal with up-to-the-minute 

development"-! in the fields of radar. electronicq. and jet 
propulsion, as well as topics of the day concerning inter- 
national affair", and current economic and industrial 
problems. 

4ccording to Ken Relknap. '27. and Nick- De4rc^. "25;. 
chairman and vice-chairman. respective1 y.  of the Seminar 
committee. the program will be an '"all-out" affair with 
the following tentative schedule of speakers. qubje(ts. 
and events: 

8:15 \.M. -Regi<trationÃ‘rl roop Hall. 
9:00 A.M. to 9:25 i . ~ .  -( hapel--Throop Hall. 
?:XI \.M. to 10:20 t.v. -Profewor Frederick Lindvall 

-201 Bridge Laboratory. Suh- 
ject: " \ New Type Electro- 
Mechanical B r a i n .  

9:SO 1.w. to 10:20 1.w.-Professor William Pickering- 
155 4rms Laboratory. Sub- 
ject: "Radar. It-i Postwar Po- 
sibilities". 

(Since Dr. Linchall's and Dr. Pickering'~ talks include 
laboratory demonstrations. the audience will divide into 
two groupc for the ahove events.) 
10:25 \.w. to 1 1  :I 5 \.M.-Profevor Wallace Sterling- 

Culbertson Hall. Subject (De- 
pendent on national and inter- 
national developments.'l 

I I :20 t . ~ .  to 12 :10 1 3 1  Doctors Linrliall and Picker- 
ing hill give repeat perform- 
ances for the alternate groups. 

12:20 r' M. to 1 :00 P.M.-Luncheon. cafeteria style. at 
student houses. 

2:05 P.M. to 2 5 5  P.M. -Professor Robert D. Gray- 
CulLertson Hall. Subject : "In- 
dustrial Relations". 

5:00 P.M. to MO P.\T - Jame"-! R. Page-Culhert~on 
Hall. Subject: "The Institute 
and the Alumni". 

The Seminar, a stag affair. will he open to all paid 
members of the Alumni Asqociation. and giie*. The 
registration fee. which include< the price of the luncheon. 
i l l  Le $2.50 per person. Since an overflow attendance 
is expected. reservations will be on a "first come. first 
served" basis. Mumni %ill receive announcements and 
reservation cards in early April. 

ALUMNI DINNER DANCE 
OFT lights, sweet music, and the renewal of old fel- 

lowhips  featured the Tenth Annual Caltech 'Vlunini 
dance held at the Oakmont Club in  Glendale on Fell- 
ruary 2. The sweet music Mas prouded by Rob Vohr 
and his orchestra, and by Elsie Rear. her organ a n d  
iircordian. The fellowship was contributed h y  420 Tech 
graduatf- and their u iveq and gue"-!t-!, aided arid ahettrd 
hy the able mir~istratior~ of the staff of the Oakrnont 
Club's bar and grill. 

Dinner at eight wadfollowed l i y  dancing x h i t h  con- 
tinned until exhaustion threatened the orchestra. The 
Mumni showed no  sign^ of weakening. So great. in 
fart. was the response to. and the enthuqiasrn for. this 
gayer aspect of 4lunirii activity that w i i r  Social Chair- 
man. Carl Friend. would like to have a n  expression of 
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opinion as to your desire for another function of the 
same kind. If 5011 want it. Carl has volunteered to 
shoulder the load and to arrange for another dance, 
tentatively suggested for October. Let us hear from you, 
and we will pass the word on to t a i l .  

NAVY BASE IN MINIATURE 
square foot model of a 60-square-rnile naxal A 14*000 h a s  to be built at an uridisclosed place in the 

Pacific will he used in studying effects of wales, cur- 
icnis and "olher 11) dro-d) namic phenomena or ocean 
Lehaiior". according to Dr. Robert 'r. I<napp of Cali- 
fornia Iiirtitutu of Teclinology 's Depaitmeni of Mechaii- 
ical Engiileeiing- who 'i,~,ill superii>e construction of the 
riiudel. 

To be locdted in 4 z u ~ a .  California. [lie model will he 
built at scale of I to 360 and ui l l  be based on exact 
topographic and hjdrograplii(: suriej* iiicll~ding (wrl- 
plete moles. breakwaters and lagoons. "4-liahxver the 
actual cost of this experiment"', said Dr. Knapp. "'it will 
be relative!) small. perhaps as low as one per cent of 
the possible millions saied in correcting mistakes before 
they happen. thereb\ a o i d i n g  s h i m  damage to costly 
harbor installations-." I11 charge of the prefect at the 
site in 4zusa will he Warren 0. Wagner. Ph.D. '45; also 
of the California Institute of Technology. 

Month in Focus 
(Continued born Page 3) 

such an extent that they demand refreshing; experience 
in the technical field ma; be con~p le te l~  lacking because 
of duties of a different kind pursued since graduation 
from college. 

SHIFT TO THE WEST 

A large number of men who lelt the Pacific Coast 
either many jears ago. or within the past five years. 
were effectively frozen in their positions in the eastern 
part of the country during the war. It  is surprising to 
see hox man) of these men are  no^ trying to secure 
employment on the Pacific Coast. Men \\]I(> ha te  

1920 
ROSC.OE R. ROC K 4FIELD lia- W n  

promoted troiii chief (hait'-rr~ to engineel 
in-charge of the cru<hing, cceni~iit and 
mining section at the 4llir-f lialnit-rc Maiiu- 
facturing Conipaiij. Milwaukee, WIM'OIMII. 

1925 

Dr. SAMLEL 1,. M \ C K  lid- ietuined 
to Portland. Oiegon. fiorn inilitar? icrvicc 
Viith the hrni:, Medical to rp .  in JNoitIi 
Africa, Friince. arid Gomaiq .  %here he 
i5 re-enteiing medical practice dt tin- Port- 
land Clinic. Ponla id .  Oregori. 

MICHAEL C'. BlU ISNER. foniieilj a 
colonel in the 4un: iini n o w  on iiiacthe 
status, Iu- rdmiieii to the S1itsll Oil (oni 
pany, Hous-tou. Teia-. J- d+l?bflt to tlie 
vice-prf-Kieiit who i, in cliarge of evploia- 
tion %ark caq of the Rocky Mountains. 

attained positions- of considerable responsibility are seek- 
ing employment in the "-industrially expanding west'". 
The expansion that is talked about does not come as 
quic:kly as some would have it; before it arrives a 
reasonable period of development will be required. If 
one considers the problems asociated with such a de- 
telopment from an engineering point of \iei\. it beconies 
olnious that such a tremendous task cannot take place 
in any t e n  short time. 

ELECTRONICS 

The armed forces haie  tiained large numbers of men 
in the held of electronics. radio. communications, etc.. 
and a majority of these indiiiduals are desirous of 
remaining in that field on returning to civilian life. The 
greater proportion of these men are seeking electronic 
e n ~ p l o ~ m e n t  on the Pacific Coast ttlieie deielopments in 
electronics are not of the greatest industrial importance 
at present, rather than in the east where these activities 
are firmly established. 

LOOKING AHEAD 

Moat industrial concerns tend to go a little easy on 
new technical hiring; the) are waiting to see how many 
of their technical employees return to them from the 
service. Under these conditions. employment of new- 
comers is not now unusuallj actiie. Nexertheless, the 
longer-term outlook is bright. This is particularly true 
for those who return to their old employers, or  who 
promptly recapture and improve their scientific skill by 
taking refresher- or graduate, work. 

During the past three years. the universities have 
graduated relativelj few technical men. and another four 
years will lapse before tlieie is any regular class of B.S. 
to Ph.D. men. The general opinion prevails that i t  will 
take from ten lo fifteen years to catch up to the normal 
availability and need of scientific men. Meantime, most 
companies are expanding their technical forces (espe- 
cially along research lines) as rapidly as their own men 
return, o r  as other real!) good prospects become avail- 
able. The long-term prospects are definitely conducive 
to optimism for those -nho are able and willing to 
qualify theniselxes full) for professional work. 

Mr. Brunuer'. familj. who ha? been Ihing 
in  southern Califoinia, is now returning to 
Texas. Michael Stuart, however, is  iemairi- 
ing at  the Southsfst  Military Acddem>, 
San Marina. While in senire.  Mr. Bruri- 
ncr was awardcd the Legion of Merit. 

1926 
( OLOJNEL JOSEPH iVm'SON, JR.. 

4TJS, chief coni-tiiiction dhision office of 
the" engineer, headquarters-, MidPac, re- 
turned to chilian life J'No\ernhei 1. After 
a month's vacation he r t ~ i i m e d  hi< post a s  
chi1 engineel for the Viaialua Agriculturdl 
Compaii), a po-ition he held for two years 
prior to the war. Befoic hi- discharge, h e  
was a ~ a i d e d  the Legon of Mpiit. 

J. E. VOKLKEH, foimeil? indjor in 
i lieinicdl war fa  e, ha6 been released from 
military se rcec  dud i. now employed by 
the R h e r ~ i d ?  Fenlent ('oii~jidiiy as ckiemical 
engineer. 

IVAN F YRhi4\ 1i.j. ju-t l Ã  t ~ i  appoirited 
biigadier general. He I\ moving from 
Asheville, Noith Caiolina to Langley Field, 
Virginia. The F a i m n s  h a w  one son. 

1927 
WM. 4. M I h K I E R  lids been transferred 

from tlie fornici Wt~stinghouse 4ir Condi- 
tioning and Refiigeration lieadqiiarters in 
Jersey Citj, New Jersit'?, to H>de Park, 
Boston. W estinghouse Electric C orp. ha, 
purehared the  B. F. Stui t f ~ a n t  Coinpan), 
with factory and lieadquaiters at Hjde 
Paik. Mr. Minklei hdi- becii niandger of 
application engineering ami continues in 
this capacity in the new lociitioii. 

L4YTON STAINTON is  now iliiiqoii 
geologist, Union Oil Company of Cali- 
fornia, Oregon and Wafrhingtoii division. 
~ i t h  headquarters at  Olyiiipia. Vta>hinptoii. 

TED C. COMBS. formerly lieutciiaiit 
colonel of the Ariri~ Senice  Force-. ha* 
accepted a position with Timber S t ruc tme~.  
Inc., San Franci-ico. California. 

FRANK A. &I( KELL it. in the eiiiplo> 
of the ~ o ~ e r i i n i e n t  uf India <f'u~i]dh and 
United Province*) foi TV. 4. He i+ undei 
contract for a y d i  to ' - ~ ~ e i i i s e  (oiii-true 

tion of f i ~ e  dam-, the -ize of Bouliier Dam. 
The construction i-> under tlie direction of 
the United States Board of Reclamation. 
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STEEL BUILDIN 
NOW AVAILABLE 

* 
IC IRON & STEEL CO. 

JE. 8181 Los Angeles, California H. G. Smits '31 

BLEITZ CAMERA COMPANY 
T h e  West's Largest Photo Supply House" 

A COMPLETE STORE FOR THE PROFESSIONAL AND AMATEUR 
5338 Hollywood Blvd Phone Hillside 8201 Hollywood 27, Calif 

Don Bleitz 

Rotary s ~ t ~ r b i l f  High 

Positive " Is  Well Built" Speed 

P U ~ O S  2008 E. Slauson Ave. Industrial 

I Los Angeles, I I, Calif. 
Blowers 

Superchargers 
FANS 1 

1 -  INSTJRANCE BROKERS I 
I EMETT & CHANDLER 

LOS ANGELES 
W. P. STORY BLDG. TRinity 8881 

ATKINSON LABORATORY 
LOS ANGELES CALIFORNIA 

Photographic Photographic 
Research Chemicals 

Ralph B. Atkinson, '30 

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

Books & Stationery Office Equipment 
469 E. Colorado St. 1271 E. Colorado Sf. 
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Chemical and Physical 
Testing Laboratories 

920 Santee Street Las Angeles 15, California 

Life Insurance Annuities 

New York Life Insurance Company 
Ryan 1-6191 Security Building 
Sycamore 2-7 14 I Pasadena, I ,  Calif. 

Thos. A. Edison Laboratories now present 
THE MERCURY ELECTRONIC 

VOICEWRITE 
"finest in dictating machines" 

The Ediphone Co. 943 South Broadway 
TRinity 8343 Las Angeles 15 

I PHONE PROSPECT 7271 1 

1958 SO. F IGUEROA * L O S  ANGELES 7 

D. 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 

I 16218 Venture Boulevard 
Slate 4-4905 Encino. Calif. ANqelus 0580 I 

COLLING PUBLISHING COMPANY 
"Consulting Publishers" 

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

Mutua l  8051 
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WILLIAM W. h1OORE presented a 
paper before the San  Francisco Section, 
American Society of Chi1 Engineers which 
was lield a t  the Engiiiet,r.a' Club in San 
Francisco on December IS. The  s-ubject of 
In'.$ paper was, "Experiences with Prede- 
termining Pile L,engths". 

MADISON T. D A M S  was I<-ceiith .id- 
\ain:(?d to the position of ~ s s i ~ l a n l  ~ r o d u c -  
lion nuiiiager of the Dicalittb JDhisiioii oi 
ihe Great Lakes Carbon C o ~ ~ o r a t i o n .  

LIKHTlCNAN'I' R. 1.. RUSSEL,L, L.S. 
N.Ii.. is on ~erni inal  le.ivc from sert i re  
ami expects to locati! in i-outhern Cali- 
fornia. Lieutenant fins-sell i-pent thirteen 
~ n o n t h s  on Attu as an Undcrwatt~r D e f ~ n a e  
Officer and ~ ~ M ~ C I I  months in hiishington, 
D. r.., working in the office of tin! Chief of 
ISa~a l  Operations. 

LOUIS GOSS has  recently been ap-  
pointed city enginct;r of Brawlcy, Cali- 
fornia. Prior to his appointment. Mr. l ;o.'-5 

Ha.- ail a s s u c i ~ t e  vngiiiecr in the United 
States- Engineers office in  Lo> Anpeles. In 
addition lo his t:iiginee~-ing ihitic? at 
13rartlev, Mr. Go-r is acting head of '111 
sc-nict? ~ i p j ~ ~ ~ r t i ~ ~ e n t i * .  including water. 
>?Her. and :tree1 dcpartinentr. 

1934 
NOIiM 4 s  S. JOHNSON re~urnei i  ironi 

Honolulu where In; ha; lieen s e n i n g  iis 

I'rojrct Engineer, Dis't~ict Public Works 
14th Natal  Dis-trict lo r  the past four and 
one-halt )F~I-:.  Norm i s  going into the 
contr~ct ingI)usine!-s  and tiill lixe in Full- 
erton. California. The Jolnirons l ia \e  two 
sons. age three year*, and  eight month- 
respectively, Loth horn in Hawaii. Nurm 
regretfull) ;-tat?*: "My ;-oiis will never 
become Prrsidents!" 

HOWARD E. GliLlCK i: l~.ick in  
chi l ian life and lias returned to his prc- 
war job as mechanical engineer with the 
public seriice department of the city of 
Cilendale, California. 

1,EONARD (GENE) E. ROOT. chiel 
acroi1}nainici$t at T)onglas- Aircraft, Mar 
cliooen 11) the Junior Chamber o f  Cuin- 
merct  as one of ten oiitstanding toung  
men in the L. S. A, 

ROBERT P. SHARP,  formerly a cap- 
tain in the Ann) a n d  now a chilian. has  
l i~u i i i t ' d  hi- lio?itioii on ~ h r  faculty ol the 
p '  n i \ t ' r ~ i l y  of Minnesota. 

1936 
FRANK VV. D A M S  W A S  recently ad- 

tancrd to the po.iition of .i+=istmt chiel 
t-ngi~ieer oi thi. \iiltee Di\i-ion ol (:onsoli- 
datcil-\ 111tec .it Downey, Caliloi-niti. 

1937 
I1AKfiV H .  -MIl.I.EK was ;till i n  -Nal!lez 

at ~ i i i - i ~ t ~ ~ ~ a i t i i i ~ e  nit11 tlic Mciticdl Di- 
t i ~ i o i i  nt the Lfrt i-qnadron of tile f)2nii 
Ti-t~op ( ,>fl ier  Group. Mrs. Mil l rr  a n d  
t l ~ r i - ) .  )r., 'ire in Spokane. Ii ~ d i i n g t i ~ n .  

1938 
4 M E S  BU'-il,E'i  is .- ill viitli tlx; L.5. 

C.5. He .iiiij M r s .  l{dl;l--y J I I ~  f'hiii-toiilier 
( age  ..even 111onti1:) ,iri> IiMiir; in 4r l i i i i~-  
ton. Vir<iiniii. 

LIEljTEA' 4.NT BI.AIi-SE A. DiXON. 
L.S.N.K.. x,irileil the lrittitute in January 
whiit: on t c~~nin i i l  lt-a\c. Lieutenant Dixoii 
n.1: !-tdtioiieil in the i'dcifir area on d rub  
tender. Hi-  was- ~nar r i ed  last July and i s  
now Iking in Hollywood. 

LIEUTENANT SAM H. KELLER \isit+-d 
the C J I I I ~ I I :  while o n  ttwninal l eme  in 
J ~ n u a r y .  Sam was in s e n i c e  tliretx and 
one-half \e-irsi, l u ~ i i ~ g  been -tationed tile 
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last nine months on I^eyte and  Saniar as- Staff Weather Officer, 13th Air Force. 
Islands with the 104th Scabeeii, where h e  His liorne i* in Monterev Park,  Ca1iforni.i. 

1939 
JOHN A. BATTLE announce5 the 

a r rha l  of a son, Jtilin A., Jr.. born Sen- 
tcinber 21 ~t ~ u a t e ~ i i ~ i ~ d  (:it). (:. A. J o h n  
i- e i n p l i ~ e d  by Pan Anit>riran Airways of 
that city. 
M4JOR MEL\I i \  1-EVET, who ha? 

been in  the Philippines. xirited the LJIII~JU; 
in January on ter~ninal  lea\e. Major  Leiet 
W J F  oversea: twenty-eight months s e n i n g  

J O H N  E. OSBOKIN, formerly a lieuten- 
J I I ~  in the Navy, is hark ir) chi l ian life, 
with Oshorn Conip.inj, grading and pay- 
ing contractor?. John is Iiting in P a w -  
i k i u  with Mia.  0sbor11 and their Ike  
inontfii-' old m i .  

EDWIN F. SUI.IJ\ A N ,  associiite eii- 
gineel, (2. S. Bureau of Reclamation, Sac- 
raniento. lids just been elected pn;fcideni 
of the Speakers- Club. Slicraniento Section, 
A.S.C..E. Ed has also bi,t:n re-t~1t:cteil 
rcrctdrj-trl 'di-urcr of the Sacra~i~ei i tu  
S e n  ion. 

lineman climb a pole? It looks pretty easy. It takes four years 

of training before an Edison man can be a lineman, first class. 

His instruction is mighty careful. His safety training goes on all 

the time-for his own protection and for the safety of the rest 

of the line gang. Edison linemen keep up ahead in ways of work- 

ing "hot" lines. 

Edison has kept up ahead for more than 50 years in the elec- 

trical business-each year adding to the betterment of its service. 

It is a stockholder-owned (93,000 of them) independent com- 

pany. It is managed and operated by Californians. 

There are 4,000 people on the Edison payroll. All of them, 

like the linemen, are trained for Edison business-which is to 

provide you with the world's best electrical service at a low price. 

SOUTHERN CALIFORNIA EDISON COMPANY LTD. 
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with the Holly Heating Company of South 
Pasadena, California. 

DR. VICTOR WOL'K, formerly with 
"Westinghoiise Electric Corporation. re- 
cently joined the Engineering Laboratories 
staff of North American Philips Company, 
Inr. at Dobbs Ferry, N. Y. 

HERBERT SARGENT, formerly in  the 
Chemistry Department of the Institute, has 
accepted a position with U. S. Rubber 
Company. Pa-air. New Jersey. 

LIEUTENANT NEWELL B 4LLREICH, 
U.S.N.R., i~ now on a civilian status and 
is making his home in Inglewood, Cali- 
fornia. Newell was commanding officer on 
an  L. S. M., ~erv ing  both in the Atlantic 
and Pacific areas. He returned to the 
States from Japan. 

1942 
G. R. MAKEPEACE has been working 

at  M e n a ~ r o  Manufacturing Company since 
graduation. Gerry is  married and has a 
con three years of age. Recently h e  par- 
chased additional property adjoining his 
Pasadena home for  the cultivation of 
orchids, which is  his hobby. 

LEIGHTON TRUE. formerly stationed 
for twenty months at  the Bureau of Ord- 
nance, Representatiles Office, Western 
Electric Company a Kearney, is on 
terminal leave until the end of March. 

LIEUTENANT PAUL ALLEN, TR.. 
U.S.N.R., Inspector of Naval Material, Los 
4ngeles District, since 1942, is  now on 
inacthe status. Paul  is living in South 
Pasadena with Mrs. M e n ,  their son, Paul 
31-4 and the new daughter who arrived the 
latter part of January. 

"As modern as tomorrowr'- Johns - Manville 

Corrugated and Flat Transite is the building 

material for beauty and permanence. It is 

quickly and easily installed. It can't burn, 

can't rust, can't rot. I t  requires no mainten- 

ance and i s  100% salvageable. Marine 

Engineering & Supply Co. can furnish specific 

information about this better building ma- 

terial and its application. Write for illustrated 

FREE 80-page Bulletin. 

SAM MADLEY lisited the Institute in  
January on his way to Washington, D. C., 
where he was to be stationed one month, 
prior to his terminal leave. Sam served 
two years a t  the Naval Supply Depot, 
Clearfield, Utah. 

L I E U T E N A W  (j.g.) WILIARD FUL- 
LER, JR.. viqited the Campus in Jan- 
nary. Willard has been '~tationed on Saipan 
and expected to go back to the Pacific 
area. When released from military servire, 
which will probably be in the spring. Wil- 
lard intends to engage in mining arthitipa. 

LIEUTENANT (j.g.) W L V I N  J. 
SKINNER CEC, who has been stationed 
on Manus Island in the South Pacific with 
a construction battalion, i s  now enjoying 
terminal leave. Melvin haÂ a son one year 
of age. 

CAROL M. VEROND4, formerly with 
the Nalal Research Laboratory, has ac- 
cepted a position with North American 
Philips Company, as  assistant engineer, 
Microwave Section. 

ROGER BRANDT is now employed as 
a design engineer for Barkley & Dexter. 
Boston, Massachusetts. 

SECOND LIEUTENANT KENNETH 
URBACH, formerly stationed at  the Hola- 
bird Signal Depot (Surplus Property Dis- 
posal), Baltimore, was discharged some 
time last fall. 

JACK ALFORD, now on inactive status 
from the Navy, has accepted a teaching 
appointment a t  the Institute, effective in 
March. Laet September a son, Christopher 
John, arrived at  the Alford home. 

1943 
DOCTOR JOHN OTVOS has accepted 

a position with Shell Development Co. a t  
Emeryville, California. 

LIEUTENANT (j.g.) KENNETH POW- 
LESLAND is  stationed at Norfolk Navy 
Yard, engaged in repair of ships. 

T/4 M. C. SMITH, U.S.A. was dis- 
charged from service in December. H e  
plans to resume study at  the Institute in  
March. 

T/4 WILLIAM SNYDER. U.S.A., is  now 
stationed a t  Holahird Signal Depot in  
Baltimore where he is  engaged in  radio 
propagation work. William is coming hack 
to qchool when discharged. 

CORPORAL WILLIAM J. RUSSELL is 
working for a radio propagation unit, Noise 
Station of Bureau of Standards, at  Sterl- 
ing. Virginia. William served overseas 
duty in Puerto Riro. H e  hopes to con- 
tinue schooling when discharged. 

1944 
WESLEY SAND'ELL is entering Har- 

l a rd  Bucine-q School in February. 

L I E U T E W N T  FRED B. ELY, U.S.N.R., 
having served nine months overseas in  the 
vicinity of two Jima. is now stationed a t  
Terminal Island aboard A.P.B. 50, U.S.S. 
Cameron. Fred expects his terminal leale 
coon, probably in  April. 

D W I D  GOLDING, formerly in the 
Chemistry Department of the In'titute, is 
now working at  D11 Pont in Washington, 
D. C. 

ENSIGN F. A. BEHRENS. JR., has as- 
Ã§!iime command of the 1J.S.S. YMS-407 in 
the western Pacific area. 

EX. '44 
FIRST LIEUTENANT J 4MES WIGGS, 

now on terminal leave, was a navigator in  
the 15th Air Forre in Italy for eight 
months. Jim was married in 1943 and is  
living in Venice, California. 
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Wherever 
CORROSION 
i s  a Factor 

PHYSICAL 
CHARACTERISTICS 

Tensile Strength-psl 
70,000 to 76,000 

Elongation in 2"-(,( 
15 to 20:; 

Reduction in area-% 
21:70 

Proportional Eliistic 
Limit, with Berry 
Strain Gauge-psi 

25,150 

THE strength and corrosion 

res is t ing qual i t ies o f  OLDSMOLOY-the 

unique white bronze-permit its use as ma- 

chine fittings and pump parts for the han- 

dling of saline solutions, dilute sulphuric 

acid and other chemicals. Experience proves 

that OLDSMOLOY parts last longer. 

ANNOUNCING 

HOFFMAN & HEARTT 
SUCCESSORS TO 

MACHINE TOOL AND WOODWORKING DIVISIONS 

OF 

SMITH-BOOTH-USHER CO. 
NO CHANGE IN LOCATION OR LINES OF MACHINERY 

201 1 SANTA FE AVE. 
LOS ANGELES 21 

'Every thing the same but the name" 

Approved Dealer of R F.C Tools 
TELEPHONE 

M I C H I G A N  9816 

1 GEORGE E. BARNHART 
Cold  Drawn Tubular Products 

Co ld  How Metal  Products 

Mai l  address 
425 E. Green Street Pasadena, California 

Union Iron & Steel Company 
Fabricators & Erectors 

of 

Structural Steel 
Steel Plate Fabrication 

GENERAL STEEL JOBBERS 

BARS - PLATES - SHAPES 

Phone ANgelus 8291 

1600 N. Indiana Street Los Angeles 33, Calif. 



Th is  beau t i fu l  dr ive- in  restaurant, j us t  south of Tacoma, Washington,  
Exterior type Douslas fii plywood i s  on H ighway  99, is a pleasing example o f  the smcoth, streamlined, m o d -  
made with completeiy waterproof syn- ern ef fects made possible with Exterior type Douglas f i r  plywood. No t i ce  
thetic resin binder, especially for pcr- the curved surtaces-easily achieved w i t h  th i s  modern "miracle wood." 
mancnt outdoor use. Sound 1-Side 
grade ot Exteriot type plywood i EXT- 
DFPA) is :aner3lly specified for outiidc 
iidinq-.ind every p.inei MUST carfy 

EXT.-D.F. P.A. 
TAADE MASK REG U 5 PAT 0" 

the "grade trade-mark" shown above. 
For information, write the Douglas Fir 
Plywood Association, Tacoma, Wash. 
For prices and delivery information, see 
your lumber dealer. 


