
equipment= JVitil the i~~>taIl;ttio~i -ind m i i ~ ~ t u l m c e  of man) 
mile, of pipeline, +,ttr\ q 3 a d  mapping Q ork 'ire e>ser-iti:iI. 
It is a130 nec<*s~tr> to secure right>-of v:t) and permit3 to 
lay lines in bt~eeta and ut11e1 publiL pitipert). These ~ n e n  are 
getting a tzibte of a11 t11is mork r:itller than being confined 
to ally one piirticujar duty* 

SimilarJj en~plo>t~d ~ I I  thc design engineering dt~partment 
is Robert T. Bard, '35. H e  is primarill engaged in making 
Irl'ip>  id >tudj ~ i g  the ldJout 01 pipeli~ie >!ate1113 in relgitior~ 
to the topography of the cottntr) 'they traverse. 

Clj'i~ Jrb Ii. W i l ~ o  S ,  ' 15, i> t hici >teain rngi~ieei H e  super- 
inrend5 TI]? ~ q ~ r r ~ i r i i ~ n  11f die boi1~1 plant * is steam is used con- 
tinuou311 tt) oj~rrdte liugt, g.~:, t.,on~pj cb>or>, duri11g the 
u imcr >e:ison >team must be k e p ~  i~ d11aI)lc ~t d l  r11ne3 ~ I ) I  

t i w  in ttlr genei<itor> to I L I I J U ~ ~ ~ ~  t u x  g*i> in ~.ase of shortage 
c ~ r  d:~n~age ti) t11c huge t r z~n~miss~or~  line3 brir~ging gas f ~ o m  
the oil iield3. 

Engaged in tile ie3earcl1 laboratory is Rudolpli G. 1101- 
man3 '34, 1% he1 e hc* ib 1% orking on nume1 otts tct-hnical prob- 
1e1ns. Ptoper pressure>, specific g~aki ty  and 3pecific heat are 
i~nportarlt items to  be calibrated exactly in deter~-i~lning the 
characteristic-s of 11atura1 gab in its behatrior in trar1snlis3ion 
and di>tr ibutlo~~ *!steins, 

I n  other departments are still other Tech men. I n  the land 
and tax department are Charles F. Hurnphrej, '26, w~ho is 
i r ; i~ lchi~r  e~ ) .g i j~e r~ ,  and Howard R. Preston, '23, office engi- 
neer. T h e  work of these men relates to recording and valu- 
atio11 of Cornpan) propertj for franchi~e, rate making ar~d 
taxation requireme~lts. 

111 the general agents office, Austin Strong, '30, and 
George Pickett, '-33, are office engineers. They are engaged in 
job cla3sificatio11 and cobt and time accou~lting of t11e man11 
standardized procedures of employees in many different de- 
partments where buch studies may develop better ways to do 
the job. 

Twenty-ae~en Cal-Tech men in one organization bespeak 
the recognition bj the Gas Company of the value of a tech- 
nical training in college. Not on11 technicians, but other 
emplokees are better qualified to handle their jobs when their 
backgrou~~d ha> taught thm to think and act logically. 
C)pportunity with 21 gas utility is wide for engineers, a3 evi- 
denced by the positions attained by t b  men mentioned above, 
and Southern Lh1ifor11ia Gas compan) mill undoubtedly 
list men greater numbers of CaI-'Tech graduates as time 

BJ means of a graphic analjsis, Professor Fogg dexnon- 
strated t11e tre~nendot~s g ~ o i t  ti1 in Federal exper~dit~lres sinw 
the W(jr1d W a r .  Prior to the war, Federal e~pendirures 
amounted to between $750,000,000 a r~d  $8~~O,OOfi,OOO j)er 
a r~nt t~n ,  financed l a  gelJ by ctt>toim, and Iiquiir taxes. 

'1.Jit~ ~ I ~ I I ~ C I I ~ I ~ ) L I ~  o t ~ t l a ~ s  r~ew>bit~itt:d by the I V x  jumped 
r: \ p c ~ ~ J i t u ~  e3 LC) e ~ p p ~ t i w ~ ~ c ~ i e l J  1 . 3  t~illiui~ dolla~a i r ~  1 9 1  8 s ~ f i i l  
1') i ) i l l io~~ ill 191 9, e>>it<~ting the Ixii 1 ov i11g oi 25 t ~ i l l i o ~ ~  
ddIci~:b. '4s ~1 rtaauIt of the \ v ~ i ,  ycderal e:kpe~iditures during 
tile ' rm en titas :i>hurned ti 31em higf~ Irx t.1 of l ~ e f ~ w e n  3; 2 :in(l 
4 Idlion dollars a )ear. 

'rile rmergenc) bpendirlg urldertaker~ by the Roosevelt 
ad~ninihtration ;is a means to combat the depression resulted 
in the borrow ing of huge sums of money and a con5equent 
rise in Federal expenditure to a new high level of 7 to 9 
billior~ dollars a year. 

Professor Fogg pointed out that this program wo~tld result 
in a permanent lexel of Federal expenditures of a t  least 7 
billions dollars per ;innurn l ~ e l o ~ v  which expenses prob:ibly 
could not be reduced. T h e  only method of balancing the 
budget would be to raise the income of the Federal govern- 
ment to a Ievel commensurate with outlays. H e  further 
stated that an unbalanced budget cannot continue indefinitely 
without drastic price inflation. However, barring another 
war, Professor Fogg stated that, in his opinion, means wc~uld 
eventually be found to raise the Federal income. 

Aeronautics Seminar 
Reported by Harry H .  Canterbury, '06 

Papers presented as follows: 

1. Louis G. Dunn-on the design of rocket motors with 
respect to investigating their thermal efficiency. Object- 
obtaining scientific data at great heights, possibly 200,000 
feet. 

2. Frank J. Malina-on monocoque construction and anal- 
ysis of stresses of the >kin and strengthening members. 

goes on. 3. W. L. Howland-monocoque construction analysis. In  

- T -  

STUDY FOSSILS 

small structures, factor3 are me11 known hut large planes 
now being f~uil t  require extensive research analysis. 

4. Lt. Beardsley, 7J.S.N.-Studies on impact with rela- 
sJsteInatic st,ldj at  the InbtitUte of fossil fish of tile tion to failure of landing gear. Repetitive impact testing 

Pacific coas t  be made po5sible by a grant of funds machine now being designed. This  is a vertical drop type 

recer~tly made b j  the Geographical Society of America. T h e  ~-~~achine- 

work \%ill be supervi>ed bj  rh. Chester Stock, professor of 5. Robert S. Schairer-profile and drag measurements. 
pd~eO~l tO~i )~ ) ,  a11d will use fos~ils alreadj collectrd and a u  ait- h11ter11 slide3 to illustrate the apparatus and curves obtained. 
ing stud), in additio11 to >ecurii~g fttrther xnaterid. ( cor~t i~ i t~ed  011 page 11) 
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(Lontinued from page 8) 

Problem;) of turbulence of the boundarJ I ~ c r ,  inticitite1j 
connected 11 it11 problems of di ag. 

6. J r ~ i n g  I-. Ashkenas-the problem of remozal of the 
boundaq la le r  from upper surface of wing, b j  suction, to 
increase lift coefficient. 

7. Peter V. Serrell-a new design for mounting model> 
in vi ind tunncl s'tudj, t o  give direct leading3 on all the 
forces. 

Remark;) hi D r  Arthui L. Kith-thdt tlie primar) re- 
quiremcnt of design is the lightest ueiglit for the required 
strength. Disii. usiiion 9 %  ,I& cimdui- ted hj  Di. Kleiri. 

Cwil ar 
Reported b~ / f  ;iliain /I7. 1 u f t / r / ( t / ~ ,  '27 

In  the C h i 1  Engineering Seminar three papers were pre- 
sented on recent research and dri,elopments in that  field. 
Professor Franklin Thomas discussed the chemistry of water 
softening, the re ld t i~  e hardness of Soutliein California water 
supplies to other supplies in the United States, and then 
briefly described the plans of the Metropolitan W a t e r  Dis- 
trict (o f  which Professor Thomas  is Pasadena representative 
and vice chairman of the Board)  for softening Colorado 
Riher water. 

Professor Fled I. Converse next described and illustrated 
with slides, loading tests which were made on a full scale 
model of a Lamella roof. These tests were under the super- 
vision of Professor Converse and D r .  von Karman and 
were made by Ed Seaver, '21 and Ben Benioff, '22 and five 
other Tech  men. 

T h e  last talk was bl  D r .  Robert Knapp who presented and 
described two very interesting motion pictures; one on the 
wave action of high ~ e l o c i t )  fluid flows in flumes; and the 
other reporting model tests on density current studies of 
suspended material in stratified flow. 

- T- 

Physics Seminar 
Reported by Fred J .  Ezuing, '27 

T h e  physic5 seminar was led b\ Profesor E. C. Watson.  

Professor I. S. Bowen discussed his new "image slicer." 
Hitherto in stellar spectroscope only 2 t o  10% of the light 
focused bl  a telescope has been available for spectra because 
the diameter of the star image greatly exceeds the permis- 
sable width of the spectroscope slit. Professor Bowen reflects 
the circular image along a path, parallel to  the slit face and 
converging over the slit, and then reflects successive strips 
of the image into the slit b\ means of a number of very 
small mirrors. By means of his device a five-fold increase in 
speed can be obtained. 

Professor A. Goetz discussed his recent work on biologi- 
cal effects a t  low temperatures. B! very rapid cooling, least 
cells m;q be brought to liquid air temperature without killing 

them. BJ s tudying the niurtttlitj rate foi various speeds of 
cooling, A constant indietitile of vit;ilitl can be obtained. 

Professor John Strong discussed hi- nevt radiation p y ~ u  
meter. B j  multiple ieflection fiorn quartz  eqstaltt a i w n u w  
band m-aj be isolated, having a u ; n e  length in the f a r  infra- 
red, for which black bodies as "incandescent" a t  atmos- 
pheric or subatmospheric temperature>. 

Professor W. V. Houston discussed various methods f o r  
electromagnet i~~dl)  and t ~ i e ~ t r o s t i t t i c ~ l l ~  focussing electrun 
beams. T h e i r  application to microscopy was illustrated by 
showing scieral pictures taken with an r lectrn~~-~nicroscopt .  

Professor W. R. Sinjthe discussed his recent " iork on 
~ i i o t ~ p r s  w liiili a r i  1 ed to idciii if! 4 new isotope . is  tlic soorci 
of pot ' I ~ ~ U I T I  r d i o . i c f i  i t>. 

I n  introducing In's subject of psychology as applied to 
studies of intelligence, aptitude and personality, Professor 
Robert '1'. Ross described the means whereb) \slid tests and 
groupings of i n d i ~ i d u a L  are devised and evolved. H e  pointed 
out the merits and possibilities of such work and reported 
indicative and significant current progress. I n  the field of 
personality studies, one of the most difficult of psychological 
investigations, it  is believed that  meritorius accomplishrner~ts 
can be made in human engineering. 

D r .  Ross, '27, follovted his undergraduate studies of plysics 
and mathematics with work at  Pomona College, U.S.C. 
and Yale University in education, pslchology and medicine, 
and is now a popular professor of psychology in Stanford 
Universi ty-combined with lectures at the Institute, special 
research a t  Pasadena Community Theatre ,  and clinical 
studies. 

- T- 

Other Seminars 
Among the most interesting of the seminar sessions, the  

following are grouped in brief solely because, somehow, o u r  
reportorial aspirations failed to  materialize. These are : 

Mechanical Engineering Seminar. Discussion of work in 
the hydraulic machinery laboratory and the development and  
tests of models for Grand  Coulee pumps, by Prof. Daugherty. 
A discussion of the effects of speed of loading upon strength 
of materials, by Prof. Donald S. Clark. 

Humanities Seminar, introduced by Prof. Clinton K. 
Jud l .  A discussion of contemporary American literature w a s  
provided be Prof. M a c M i n n  and mimeographed lists of 
recommended reading were distributed. M r .  A. B. Young, 
lecturer and chairman of the State Relief Administration, 
spoke on relief and welfare. 

T h e  Sunday morning program was  opened by Theodore 
G. Scares, professor of Ethics, who conducted a highly in- 
teresting chapel session. 

"Recent Developments in Television," by Prof. Stuart  
Mackecwn,  involved a discussion of commercial and tech- 
nical aspects of new television developments. 
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