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TECHNICAL MANPOWER oler  a period of several ?ears following the end of the 

A 
war ? 

N EDITORIAL appeared in a June issue of the The men of military age mho have had scientific train- 
"Saturda? Evening Port." pointing to a technologi- iIlg bye ̂  heen &^ in && d u t  ^ disinterested 
cal ~roblern  of a seriou. nature. This problem has in jo ini l l  armed fmw 

to do with the effective creation of a shortage of tech- be recognized the situation who have made 
nologists less than 30 years of age. Those who read these every possible attempt to hold the young technically 
pages are undoubted!) cognizant of the scarcity of young trained men in the field of engineering and science in 
engineers and scientists who should have been bringing ^der {hat that field might contril,ute its greatest effec. 
into the field of technolog) the new life which is charac- tive and concerted action in technological development 
teristic of youth. for the war effort. Let us hope that these older men have 

In many cases. some of these younger men have been been able to retain a certain group of the younger men. 
retained directly in the field of engineering or science and that the situation may not be as bad as it may appear 
for which they were trained by technological institutions. to some. It is  certainly a problem worth thinking about. 
There is a large number, however, who have been re- Now that the war has come to an end. young engineers 
quired through selective service to enter the armed forces. scientists will be needed for work on peacetime ac- 
One may argue that the armed forces as ^ell as research tivities. Before many of these men can he utilized most 
and industrial organizations require the talent ~harac -  effectively, they will require a certain amount of refresh- 
teristic of men having engineering and scientific training. ing in their respective fields. N~~~ can tell precisely 
There would probably be somewhat less criticism of this &at he demands for trained technical men will be, but 
policy of forcing a rather large number of individuals (lie demand he high since very little 
~ i t h  this training into the armed forces if those individ- cessful recruiting has heen done by industry in the past 
uals were given jobs commensurate with their training or three or four years, 
in which their training could be fully utilized. 

This country. being a democracy- may-and possibly UNION PROBLEMS 
rightfully so-take the attitude that professional stand- 
ing should not place an individual in a special class In the past, engineer* and scientists h a ~ e  not been par- 
which - ~ o u l d  be immune from regulations applied to all ticularly concerned or involved in labor union activities, 
citizens of the country. AH sliould he treated on an equal except through their general interest as citizens of the 
basis. countrj. Recently there have been efforts by some engi- 

the case of this -war- we may ask has this heen a neering groups to organize into what might be termed 
rational approach to the solution of problems associated unions or professional organizations for the principal 
~ i t h  a Nar ~ h i c h  dependb so much upon technological purpose of creating bargaining agencies. To many, it 
developments. During the past four years, we have de- appears that the creation of such organizations has 
pleted the younger group of engineers and scientists. We been made necessary for their own protection, by certain 
find ourselves now. and shall find ourselves in the future. actions taken by existing labor unions. 

to have created a blank spot in our technological develop- One cannot help but note the attitude of some sections 
merit. We may never replace the time lost. We will pro'b- of the labor unions which comes very close to that of 
abl j  never know how much we may have slowed up despotism. A union is supposed to be organized for the 
scientific and engineering progress. One often hears that benefit of its members and to be controlled by the mem- 
a war tends to accelerate technical developments. This is bership and to act in accordance with the wishes of that 
undoubtedly true. but will we have men wlio have been membership. 
trained to can") on developments and to extend them (Continued on 'Page 14) 
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s Conference 
By J. E. WALLACE STERLING 

T HE United Nations (kmference on Interna~ional Or- Vthile these arrangement? were being made in Sail 
ganjzation opened in Sari Francisco on Wednesda). Francisco. the organization of the Conference has being 
April 25, 1945. It  was an historic moment. For the planned in Washington. For this. the State Department 

second time in a generation world statesmen had come had behind it the experience of the inler-war ~ e r i o d  
together to organize a s  hell as they an interns- during which many great international conference!- were 
tional bod) which should operate to preserve peace and held; more recently. there were the conferences at Bret- 
promote prosperity. As thej met. Europe was still shak- ton Woods. Dumbarton Oaks, and Mexico City. And for  
ing from the bonrbs and shells of history's greatest war. the San Francisco (Ionferencc an agenda was alredd) at  
The Allies had just beeun their last p e a t  offensive hand in the Dumbarton Oaks Proposals. 
against what was left of Hitler's arrogant Reich. In the 
Pacific the Allied blockade had been drawn so tight CONFERENCE ORGANIZATION 
around Japan that she was being slowly strangled into Some knowledge of the organization of the San Fran- 
military defeat. B-29's were demolishing her war fac- cisco Conference is helpful to an underi-tanding of how 
tories; submarines, aircraft. and mines continued to take it operated. What niipht be called the sovereign bod) of 
'leavy of her dimiflishirlg i - h i ~ ~ i ' l g ;  and American ("onference was the sessioIl wllere delegates 
troops on Okinawa were wresting from some of her of al l  states were represented and met on a basis of 
finest troops the all-important advance base from which legal equalit). Manifestly this bod) with up to 50 
irnasion of the Japanese home islands could he staged. de] egat ions represented was too large for  the efic.ent 

Thei-P stupendous events on the world's battlefronts. conducting of business. Therefore, it broken up into 
representing as they did the near culmination of five and commissions and rolnmittees. There were four commis- 
one-half )ears of war, lent a particular urgency and sions. Commission 1 had to do with Principles and Pur- 
seriousness to the task to which the Sail Francisco Con- poses of the organization to be created. Commission 2 
fereiice addressed itself. Yet a t  the same time there was with matters concerning the General Assembly. Conimis- 
a touch of the unreal about the labors of men who sion 3 with provisions concerning the Securit) Council- 
strove early and late by the manipulation of words and and Commission 4. with matters concerning the new 
phrases to injure the end of aggressi\e war. In essence World Court. Each of these commissions was in turn 
the men at  San Francisco were m i n e  to make good an divided into technical committees of which there were 
opportunity which had 'been won for them and the world 12 in all. 
by victorioui- Allied force;-, millions of whom had died. In addition to these technical committees there were 
That was the setting. San Francisco did what it could others. There was a steering committee composed of the 
to make the beginning auspicious, for it braced the heads of all delegations. This was- really the clearing- 
representatbe5 mith clear- crisp and sunnl weather. house of the Conference where items of procedure and 

is a matter of record that the decision to hold the thorny substantive matters were first threshed out. But 

cnited ~~~i~~~ conference in sari ~~~~~i~~~ was made even it was a large committee, so a smaller one, an  

at the Yalta Conference early last February. I t  followed Executive Committee of 14. was set up to give direction 

that because the United States thus became the host and energ) to the proceedings. On this executive com- 
mittee the Big Five Powers were represented and nine country, the State Department should have to make of the smaller nations were selected with an eye to 

arrangements for the housj11g and staffing of this his- rel)r est> * lbat ion: three from Latill America- 
torical meeting. But pressure of work flowing from the he ^ ^& ̂  Australia  respective^) 
Yalta decisions and the Conference in Mexico Cit) (horn ~~~h ~~~~i~~ and the ~ ~ , ~ ~ h ~ ~ ~ ~  pacific), and 
delajed the detailed planning for the meeting in San 

J~~~~ ^he ~ i d d l ~  E ~ ~ ~ ) .  
Francisco. I t  was' in fact. late in March before much There was. too. a Credentials Committee whose task it 
action was taken. Then State Department officials rnoved ws to make sure that delegates were proper.y 
to Sari Francisco to make the necessary arrangements- credited and that the delegates who ultimately signed the 
In the Veterans R a r  Memorial Building and the Opera charter for their respective governments were full j  em- 
House in San Francisco's Civic Center they found at- powered to do so. ~~d conference has to have its 
tractive and commodious facilities for the housing of the coordination committee in order that the work of all the 
Conference proper. Committee meetings were held in technical committees ma) be fitted together into a 
the former. plenary sessions in the latter building. In  the and flawless 
Veterans Building accommodations were also arranged An account of the Conference organization would he 
for press and radio- post office- express and banking incomplete if it did not include about the 
facilities. and a cigarette and candj counter which pro- International Secretariate, There was. of course, a Secre- 
vided a well-patronized oasis in a desert of shortages. tary General of the Conference -whose office did the 

These same State Department officials were likewise chores for  the Steering and Executive Committees. But 
concerned to insure adequate hotel accommodations for the International Secretariate was exactl) what its name 
the Conference delegates and their staffs. Some 50 hotels implies. Its personnel was from n i a q  nations. 
were made use of. and of these a dozen were the main Its responsibilities were to no particular country but 
centers. From these latter regular and free traneporta- to the  Conference as a whole. It prepared the agenda 
tion service to the Civic Center was provided by Nav) for each meeting of every committee and commission. 
buses. Delegate* and advisors were also transported It kept the records of all these meetings and in the end 
hither and yon b j  special Arm) cars and a few limou- prepared the final text of the Charter. The load of work 
sines provided by interested San Franciscans. carried by its staff was tremendous. The decision of the 
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;onfeience to hate  h e  official Idnguages-English. the genera1 exodus was comprised of the *art of which 
French. Spanish. Ru*iaii and (Chinese-meant that rec- Winchell and. 1 may add, Hedda Hopper and Gracie 
ords had to be kept in all these tongue-. The task of Allen w ere representative. 
doing so and at the same time keeping abreast of Con- 
ference progress entailed work 24 hours a day, seven CHARTER DRAFTING 
i a j s  a week. Some idea of the 'paperwork that all this As already indicated the agenda for the San Francisco 
involved ma) he gathered from the fact that in the nine Conference \\as the Dunlbarton oaki, Proposals. F~~ 
weeks of the Conference the Documents Section of the six months these Proposals had heen the subject of public 
International Secretariate used 30 million sheets or 100  discussion and examination. All the countries repre- 
tons of paper- 411 averag' day's work consumed about sented at San Francisco liad had ample opportunity to 
a half-million sheets: the ~ e c o r d  day;-" consumption was dud,  tllem and prepare amendments. The text of the 
one million. six hundred thousand. Proposals can be set down in about eight pages. The 

amendments submitted a t  San Francisco filled about 
PERSONALITIES seven hundred pages. The initial task of the Conference 

~ l l  of this seem a little drab. the committees, therefore. was to sift these recommendation 

readers of this magazine should not be disinterested in for duplication and then to sort out those retained in 
machinerj elen though it doeb concern a Conference. such a that each "ld its ^Y jntO the appro- 
~h~ color was of course dramatic episodes priate technical con~mittee. When this had been done. the 

of the plenarl sessions, but most particularly by the technical committees serving the four commi~sions as 
conference personalities. ln the early daJs of the con- set forth above set to work to draft the Charter. All 
ference. the delegates attracted most attention from thebe committee were The public 
an a v j d ~ j  curious public were the saudi  ~ ~ ~ b i ~ ~ ~ ,  learned of what transpired therein through press con- 

~~~~i~~ ~~~~i~~~~ ~ ~ l ~ ~ ( , ~ -  and ~~~~i~~ secretary ferences and through the time-honored practice of but- 
~~i~~ ~l~~~ the sand:  hi^^ tliere an air of tonholina- committee members. some of whom saw fit to 
romance an(j adlpr.mrp On one occasion as some of exchange "confidences"' with f r i end l~  rTorter5. 
them strolled through the crowded lobbj of their hotel. 
a susceptible w oman exclaimed : "'What strange and THE VETO ISSUE 

handsome creatures." whereupon one of these creatures There is not space here to discuss in detail the pro- 
replied with a broad wink and iii good English. "Really. visions of the Charter which was finally signed on 
Madam. jou should see us on horseback." About Mr. June 26. I may point out, however. a few of the 
Molotov there was an a i r  of mystery. Mam of those most difficult problems that engaged Conference attention. 
who came to gape did so as if to ascertain whether he The biggest of these concerned the veto power claimed 
was man or beast. Wierever he went he  was proceeded, by the Big Five. The attack on the veto was led by Dr. 
burrounded indeed. b\ a thine %edge of protectors re- Evatt. Speaking for the smaller powers, he  was f i l l i ng  
miniscent of football a t  the turn of the century and to concede that the Big Five should have a veto over any 
accompanied his interpreter. About Mr. Eden there enforcement action considered necessaq to prevent or  
was an air of old world charm. He achieved sartorial check aggressive war. He was not willing to concede, 
distinction without efl'ort and made friends and influenced however; that the Big Five Powers should enjoy the right 
people by a read) smile and an alert mind. There was to veto the discussion of a dispute considered likely to 
no one in the United States delegation that could corn- result in war. or  the right to veto a thorough investigation 
pete in romance. mystery. and glamour with these men of such a dispute. In the end the smaller nations won 
from foreign lands. but in terms of ability and effective- their point with regard to freedom of discussion but 
ness Senator Vandenburg and Commander Stassen were they were obliged to accept the right of any of the Big 
in the front rank. Five. who was not party to the dispute in  question; to 

Perhaps some mention should be made of Dr. Herbert veto the investigation of said dispute. The Great Powers 
Evatt. Australian Minister of External Affairs. Stockily felt that when a dispute had reached the stage where 
built, his large head resting almost directly on broad investigation was considered necessarj. it had already 
shoulders. his clothes looking verj much as if he slept reached a stage where enforcement action had to be 
in them. which he mat well have done. his hair closely seriouslj contemplated. I t  was on this basis that the 
cropped and rebellious to comb and brush. his ready problem of veto was tentatively solved. The smaller 
speech in the Australian version of a Cockney accent- powers, even though they disliked the veto power. re- 
all these characteristics seemed to endear him to the cognized that they had to accept it if there was to be 
public. 4nd very soon it was recognized that his energy- a Charter at  all. 
boldness and ability were to make him one of the strong Smaller powers made another gain along this same 
men of the Conference and the outstanding champion of line. The Security Council of the new World Organiza- 
the smaller nations. tion is to be made up of representatives of the Big Five 

There Mere distinpii3hed personalities too among the nations plus representatives of nine of the smaller na- 
representathe;-! of radio and press: Walter Lippman. tions. Membership of the former is to be permanent; that 
poised. confident. and w el1 connected ; Raymond Swing. of the latter non-permanent. The smaller nations suc- 
intense- well informed. and displacing even at  breakfast ceeded in having written into the Charter the provision 
more of an appetite for 1 1 ~ s  than for  food; and Walter that the non-permaiient members of the Council shall he 
Winchell. brash. breez). and sizing up San Francisco and elected by the General Assembly with "due regard being 
its Conference through his accustomed keyhole. During especially paid, in the first instance, to the contribution 
the first 10 dajs of the Conference, when it passed of Members of the United Nations to the maintenance of 
through its exhibitionist, stage. there were almost two international peace and security and to the other purposes 
thousand representathet. of press and radio on the of the Organization, and also to equitable geographical 
scene. But when the Conference in its second week got distribution." This means that countries, sometimes 
down to hard work not more than five hundred remained, called the Middle Powers. like Australia, Belgium. 
bong thore who left were many distinguished colum- Canada, and the Netherlands who already have demon- 
nists and commentatois like Lippman and Swing, but strated a considerable war potential. *hall ha le  a greater 
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biders the application of force against a n  aggressor, the 
nation whose troops are to be called into action shall 
have a voice in tlie deliberations of the Council whether 
or not it had at the moment representation thereon. This 
is in effect the principle of no military taxation without 
representation. 

TRUSTEESHIP 

The problem of truhteeship loomed large in San 
Francisco. Treatment of nori-self-governing peoples had 
not been mentioned in  the Dumbarton Oaks Proposals. 
It had been given preliminarj consideration, however. by 
officials of several governments before the San Francisco 
Conference opened. Three categories of territory were 
brought under consideration: (1) Territories mandated 
a t  the end of the last war. ( 2 )  Territories to be detached 
from enemy powers at the conclusion of this war. 
(3)  Dependent territories within existing empires. There 
is general agreement that the government which finds 
itself in  charge of any of these territories has a prime 
responsibility to respect the culture of the peoples con- 
cerned, to protect them against abuses, and to lend them 
every assistance and encouragement in  achieving eventual 
self-government. But it remains a matter for subsequent 
agreement as to which territories in the foregoing cate- 
gories will be brought under the trusteeship system and 
upon what terns. This needs some further explanation. 

Dependent territories a t  present within existing em- 
pires will not he placed under the trusteeship system 
except by voluntary acts of tlie imperial power. This 
would apply, for  instance, to Kenya and French Indo- 
China, which would not be  brought under the trusteeship 
system except by decision of the British and French gov- 
ernments respectively. As for territories within categories 
1 and 2, presumably they will be placed under the 
trusteeship system in the very near future. that is to say 
as soon as the international organization becomes an 
established fact. It remains to be decided, however, what 
power will be  assigned the task of administering these 
areas on behalf of the Trusteeship Council, an agency 
of the new International Organization. Some of these 
territories, such as Okinawa. or parts of them, will be 
designated as  strategic areas. All functions of the United 
Nations relating to strategic areas are to be exercised bv  
the Security Council and not by the General Assembly 
as in the case of non-strategic areas. This is  important 
for it means that the Big Five will be in a position to 
determine what areas are to he strategic and how those 
strategic areas are to be developed. In this way, the 
trusteeship system, with its prime purpose of aiding the 
development of native peoples, becomes a t  the same time 
a part of the whole Security system. 

REGIONALISM 

The Conference also labored long and hard on the 
issue of regionalism. The Dumbarton Oaks Proposals 
had recommended that existing regional organizations. 
like the Pan-American Union, should be  made use of 
within the general framework of an international body. 
The question was to determine what place such regional 
groups were to occupy. Quite early in the Conference 
the American delegation stated strongly its belief that 
the world organization should be paramount, that under 

wagged by a regional tail. It was finally agreed that the 
settlement of local disputes through regional arrange- 
ments or agencies should be encouraged, but that en- 
forcement action should be not taken by regional agen- 
cies without the authorization of the Security Council. 
Nothing in the Charter impairs, however, the inherent 
right of any state or group of states to defend itself 
until such time as the Security Council has taken 
measures necessary to insure security. 

There is another aspect of this on which I might com- 
ment briefly. France and Russia have a 20--year alliance. 
Its purpose is to provide for combined force against 
possible future German aggression. These two countries 
were anxious to have their alliance become operative, 
should the occasion arise. without the necessity of 
gaining authorization from the Security Council. They 
feared that the delay -which such authorization might 
entail would proTe fatal. Accordingly the Charter pro- 
vides that any regional arrangements directed specifi- 
cally against enemy states of this war may become 
operative without prior authorization from the Security 
Council. 

One of the great improvements of the new Charter 
over the League Covenant has to do hith economic and 
social matters. As Field Marshal Smuts repeatedly 
emphasized in San Francisco the men who made the 
peace at the end of the last war were concerned mainly 
with political matters. The experience of the intervening 
years has served to underline the importance of remov- 
ing social and econonlic inequalities and abuses, for it is 
in these that the roots of war are nourished. To the end, 
then, that a more determined effort should be made to 
remove the causes of war. an Economic and Social 
Council is to be established under the auspices of the 
General Assembl~. Its assignment is comprehensive and, 
being couched in broad terms. a little vague. But under 
the inspiration and direction of determined and forward- 
looking men the studies it initiates on economic and 
social matters and the recommendations it makes on the 
basis of these studies may yet prove to be among the 
most effective advances made by mankind in its long 
crusade against war. 

APPRAISAL 

The statesmen of from 44 to 50 nations spent nine 
weeks drafting the Charter. I have spent but a few pages 
touching. but lighth, on a few of the more interesting 
and stubborn problen~s with which thej were confronted. 
There is much in the Charter worthy of further study. 
As it stands it is an imperfect document. Much of its 
strength comes from the realization that it is imperfect. 
Indeed, the tenor of every speech made at the closing 
sessions of the Conference, whether on behalf of a great 
or a small power, admitted these imperfections. Every 
speech then made also expressed recognition of the fact 
that it was the best Charter that could he drawn a t  this 
period of world history. Every speech expressed also a 
determination to apply stead) effort to eliminate the 
imperfections and improve the Charter through the 
passing years. 

The responsibility for making the Charter work rests 
heavily on the Big Five Nations. As theirs is the power, 
so theirs is the responsibility. If they fall out among 
themselves, the predictable result is another world war. 
If they stick together in applying the principles of the 
Charter the world is truly on the threshold of a new 
era of peace and prosperity, Among these great powers 

(Continued on Page 16) 
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By WALTON A. WICKETT, R. A. TEDRICK, 
AND STANLEY MOY* 

THE AIR AGE 

A CCORDING to current literature, we are now in the 
Air Age. Certainly there are few people today 
whose perbonal lives are not in some way affected, 

directly o r  indirectly. by air transportation. Further- 
more, one need but read the newspaper headlines and 
thumb through the aviation magazines to  become aware 
that our dependence on this form of travel is steadily 
increasing. 

Significant. too- are manifold new developments and 
technical improvements. Thirty-five-hundred-horsepower 
engines, commercial airplanes that will weigh 300,000 
pounds or more and fly in excess of 300 miles per hour 
at an elevation of 305000 feet, luxury airliners capable 
of carrying 200 or more passenger;; in super-charged 
cabins wider than a Pullman (three seats on each side 
of the aisle instead of two), with berths and staterooms, 
a s  desired, a t  a cost of four cents or less per passenger 
m i l e ~ a l l  of these the manufacturers are now not only 
designing but have started producing in some cases, and 
all are typical of the equipment U. S. airlines will utilize 
with the advent of peace. Every detail from now-secret 
radio-navigation aids to windows made of two hi&- 
nesses of polaroid glass that will never fog and can be 
adjusted to admit just the right amount of light will 
be provided. Plans for cargo carriers are just as 
elaborate. 

Concurrently, to serve their own interests as  well as to 
keep in step with the activitieb of manufacturers, operat- 
ing organizations have been equally busy. Already the 
C i ~ i l  Aeronautics Board has before it several hundred 
applications to increase the domestic route mileage of 
United States airlines from a present approximate total 
of 60.000 miles to more than 500,000 miles. The ma- 
joritj of these applications, intended to provide air 
transportation service to every citj in the nation with a 
population of 25,000 or more, have been submitted by 
existing airlines and established surface carriers, such 
as  the Grqhound Corporatioif. which applied to flj some 
50.000 miles of helicopter feeder routes. supplementing 
- 

I b i s  article appears joint13 in FNGIUERING AND SClÂ£.\C 
MONTHLY aiid STANFORD ALLMKI REVIEW by requiti of the 
authors. 
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its bus service and tying in with t~he major airlines. 
However, other interests, including the private citizen, 
also h a w  made applications. 

THE COMMERCIAL AIRLINE 

At the present time, successful commercial air carrier 
operation is a very complex activity. So that the reader 
may gain some idea of this complexity, let us consider 
a few of the problems facing an individual or group of 
individuals desiring to establish and operate an airline 
as a practical business venture. For the sake of brevity, 
we shall assume that our would-be airline operator 
already has obtained the necessary capital, qualified 
personnel, certificated air-borne equipment, and adequate 
ground equipment and facilities. Also that he has been 
granted a route certificate and, if his case is a good one, 
a mail contract b j  the Civil Aeronautics Board. Now 
the operator must make the airline, figuratively and 
realistically speaking, fly. To accomplish this, he must 
resolve such general problems as administration, ac- 
counting, purchasing, public and industrial relations, al l  
more o r  less characteristic of a m  business. plus four 
special considerations : 

1. Operation of tfhe aircraft. 
2. Maintenance of the aircraft. 
3. Communications and meteorology . 
4. Traffic and passenger service. 

Since the authors are primarily concerned with air- 
craft maintenance, it is their intention, with no thought 
of detracting from the importance of other phases of 
airline operation, to confine this discussion to the subject 
of keeping large airplanes in first-rate flying condition. 
At this point, then, in order full j  to appreciate the em- 
phasis placed on thorough and efficient aircraft upkeep, 
or maintenance- the reader must realize that utilization, 
and that is average fiying hours per airplane per day. 
determines available ton-miles; and passenger-miles, 
which are the commodities an airline has to sell. 

AIRCRAFT MAINTENANCE IN GENERAL 

"Turning Them 4round" refers specificallj to major 
eerbice and overhaul of airline aircraft at the main base. 
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Years ago most airline maintenance methods were far 
different from those of today and from those contem- 
plated for postwar operation. Likewise* a utilization of 
six to eight hours per day was once considered normal 
and 10 hours per day exceptional; hut now 10 hours per 
day is normal and we hear that 15 to 18 hours per day 
can he expected in the future. Obviously, then, main- 
tenance and overhaul procedures have been and will 
continue to he revolutionized. 

For example, consider the case of a major trans- 
oceanic airline in the late 1930's when the public was 
not yet " d d "  on flying and a 2,400-mile overnight tri 
to Honolulu was regarded as a pioneering venture. Wi t!; 
but a few airplanes (all flying boats) in scheduled op- 
eration, it was not practical to establish mass prodnction- 
line types of shop layout, work scheduling, and produc- 
tion control. In addition, the airplanes, engines, and 
propellers, as well as numerous instruments, accessories, 
and "gadgets," were the first of their type ever used in 
commercial- airline operation. Therefore, until the new 
equipment had been proved in service and all the "hu s" 
eliminated, practically full time was devoted to detai f ed 
inspection and service of almost every part of the air- 
planeÃ‘th system used being analogous to that of a 
professional auto-racing driver who is mechanic for his 
own .racing machine. 

Today both inspection and service of the aircraft are 
no less thorough; they are, in fact, more comprehensive. 
However, methods and procedures have been streamlined. 
Specialized testing machines have been developed, port- 
able hoists have been obtained, so that now when a 
propeller, engine,' or other heavy part must be removed, 
the hoist is brought to the airplane instead of the air- 
plane to the hoist-&e industrial analogue of pushing 
the piano stool to the piano instead of vice versa. Many 
parts that once were returned to the manufacturers for 
servicing, repair, and overhaul now receive complete 
overhauls at the base. 

Besides, there are three other important developments: 
The first springs from the fact that nowadays when an 
airplane becotaes useless, the reason is just as frequently 
depreciation as ohsolescense. Perhaps the outstanding 
illustration of this point is the Douglas DC-3. For over 
10 years the DC-3 has been the outstanding commercial 
air transport in all parts of the world. Indeed, it was 

AT LEFT: 

UPPER: Coming ashore or being launched, Boeing 314 
on marine railway in the up position. At this point, the 
airplane may be towed onto the apron and thence into 
the hangar or may be lowered into the water via inclined 
tracks (upper ortion of which are visible) and cast afloat. 
Note wheete / cradle supporting the plane as described 

, in the text. 

CENTER: Honolulu Clipper gets the work; With worfc- 
stand3 in place, the service proceeds. Pro Hers have 
been removed for checking and await reins+@ r Iwtion. Nete 
stile-like arrangemerit for atasess to efther workand over 
top of plane, tracks for overhead,bist, and weight con- 
trol station in lower foreground. Also, portion of a sec- 
ond airplane's tail assembly visible in right background. 

LOWER: Engines and propellers rate meticulous atten- 
tion. View from too werhtand platform &ws mechanics 
at work on No. 1 eu9a.e and propeller. In the foreground 
a portion of the hydr@ulically operated propeller blade 

pitch-changing mechanism may be seen. 
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- .  
1 I I .  ' 4 i.r\i' niiii. ~ l i r - ' i J \  rin. 0 1 ,  on t l n  ticular alum:num alloy tubes used to fabricate these spars 
I 1 I I iiiic'kl\ in.ullr,i iitnl i ln- :tirulaiic' are subiecr l o  strcss-corrosion crackina under certain 
I I . . I l .  . i h - r .  ...I# ,1 c ~ ~ . \ i . - i i i t - n t  k i * i k .  cond'~ 'ok:  and the ill~istrated X-ray inspiction procedure 
I 1 I I .  I I .  I I .  --ili't\. is  used ro examine critical areas in scarch of nossiole 

rom acrossthe Pacific, and ~e shall follow it from it 
" 

hose effects on the aluminum skin are devastating ove 
andina. throuarh the shoos. un until the time it is r a Ion= period of time, is washed off with fresh wate u. 

ed for its next scheduled ti; hen the airplane goes'into the hangar. Continuing the 
s the airplane lands in San ark on tlie hull, cleaners scrape off any scum that via 

VR accumulated. In this connection, it may be  
note" that but a few days after December 

eastbound Clipper arrived, sho'wingnot on 
scars-shrapnel gashes and bullet holes s 

ed as it escaped from Wake Island-hut also car 
n , already have b g the first direct proof of what had happened 

arl Harbor. Its bottom was stained with oil, a con 
on which prevailed for months on other airplanes 
ell until the harbor was at last cleaned up. 
To facilitate work on the airplane- three-story wo 

s are utilized. These are simply dc luxe portab 
oldings of dimensions suitable for workingon a 

plane whose wing span is some 150 feet. The lowe 
orkstand platforms arc s l i~ l i t ly  above floor level 
e equipped with cleaning fluid tanks and outlets, j 
on boxes for connection to hangar electrical and 
essed air  outlets, and desks for llie filling out of wor 
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ature of the transnortatio 



luman race th( 
nan's inqenuit- 

1 ade hv h ~ m  was run- in the streets of London without 
dated ~enydar ran ,  1804, February 22 

ress notice. A modification of thi: 
ccessfully in 1804 to haul trucks on 

the Wylam and early Stephenson locomotive 
Several accounts of Trevithick's romantic 

available. The Life of Richard Treuithick, with an 

graphy. A still more recent short arcount will be  found 
in Great Engineers by C. "Vatschoss (London, 1939, pp 



Turning Them Around chambers and on wobbling mounts that simulate all 
(Continued from Page I I )  types of flight conditions-there is always a test flight 

to make certain that items wliich functioned separately 
problems to cope with that he can no longer concern satisfactorily will perform ju5t as correctly on the air- 
himself with the details of servicing individual airplanes. p lm % ^ ̂ ^ its engines = 
Similarly. the shop superintendent, charged with the run ul) thoroughly by qualified mechanics; 
responsibility of supervising more than 20 different shops inspectors commence a simeJ of the $hip which 
and crews ubich may number as much as 1.000 men. labts fie duration of fligllt. the flight crew 
finds his time occupied to a large degree by personnei cm .hoard a check of the entire 
matters whose ramifications can be and sometimes are- airplane before the actual flight test begins, when all is 
quite complex. He. too. therefore, must restrict his ir, readiness, engines are started, the ship is taxied to 
activities to those dealing with the over-all picture. the take-off area. and a carefully controlled and ob- 

Hence, the creation of a work-scheduling and planning served take.off is made. The flight test is under way. 
organization. It is the planning supervisor, assisted by During the test flight. each functioning system of the 
his staff, who schedules the man} aircraft maintenance aircraft is carefully checked for proper ~f 
projects requested by various individuals or groups al,y irregularities are noted, they are recorded and must 
within the airline organization. plans all jobs within jIe corrected before scheduled flight is resumed. 
the shops, coordinates with the department in addition to routine checks, there may also be special 
the procurement of supplies. keeps detailed records on eiigineering tests or imestigations to be made. F~~ 
engine. instrument. and accessory times, sees that job example, engine tests ma, be run, not onb for tlie 
orders are issued when cost accumulation on a particular pose of testing the particular airplane involved, but to 
undertaking is desired. and develops work analyses lead- obtain data that may be useful to the entire aircraft 
ing to job simplification and standardization. Finally. it industry, or an instrument calibration of some nature 
is the planning group that releases the aircraft to the ma1 he required. Normally. it is here that the perform- operations department for scheduled operation. ance engineer steps into the limelight, gathering his 

THE END IN SIGHT 
data for subsequent reduction and application toward 
more efficient o r  safer flight operation of the aircraft. 

This release is accomplished in two steps. There is On some occasions, where a number of diverse testa and 
first the test flight. Although new installations on the checks are  being made sirnultarieously, the inside of the 
aircraft may have a previous shop test-propellers and plane resembles the main intersection of a metropolitan 
engines on a run-up stand, instruments inside pressfin* communit), such is the bustle of engineers, flight per- 
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When peace comes and operations return to normal? more 
and more industries will be on the lookout for  ways to b- 
prove their working conditions and increase output. Air 
conditioning will be used extensively to better control new 
products and processes in the postwar era. 

The tight STEELOX joints do  not permit infiltration of dust 
o r  vapor. For this reason STEELOX-paneled partitions? used 
with STEELOX floors and ceilings? are ideal for air conditioning 
instaIIations.Humidity~pressure~ temperature-and evennoise 
-are more easily regulated and maintained a t  the desired 
point in  a structure built of STEELOX panels. Sections are 
strong? light in  weight? and can be erected easily and quickly. 

Now is the time to get the complete story on STEELOX for 
postwar air conditioning applications. Just address the Build- 
ing Scctions Dept., The American Rolling Mill Company, 
2681 Curtis Street? Middjetown, Ohio. 

Page I4 

makes its circuif about San Francisco Bay, men crawl 
into the nacelles five feet in back of the- propeller to 
make sure that everjthing there is in tip-top running 
shape. Should it be necessary to communicate with the 
piIot? the radio operator, or the flight engineer, pus~h of a 
hutton will connect them via the interphone system wit11 
any of these men. 

The test flight ends-it may be the middle of the night. 
Back on the ground. Inspection tells Plai~riing what 
loose cuds rnust be tied together and this information is 
passed on to those who will accomplish the necesbarj 
work involved with maximum speed. If calibration test3 
have been required? the performance engineer finishes 
the reduction and plotting of data obtained during the 
test flight and his conc~usions are posted within the air- 
plane for the use of the denarting flight crew. Planning. 
estimating accurately how much time will be required 
to accomplish these finishing touches, has already called 
Operations7 announcing just when the plane will be 
ready. Tlhe traffic department has notified the passengers 
and the loading crew is standing by* 

BACK ON SCHEDULE AGAIN 

At the tinie agreed upon7 the airplane is released to 
Operations; and except for the beaching crew that does 
the casting off and the line crew mechanics and inspector 
who again warm up the engines7 h e  maintenance de- 
partment has already turned its attention to another 
airplane. The passengers9 going aboard, the thundering 
taxi run, the ultimate take-off-features which still thrill 
the bystander-are now accepted as routine. That is  the 
difference which numerous departures a day have made. 
If one were to desire additional evidence, he  should note 
the passengers going aboard. Before the war began, it 
was orchids, dress clothes, cameras, flashlight bulbs, plus 
innumerahle friends and relations. Now it is a group of 
military personnel? commissioned and enlisted, some of 
them in shirtsleeves, their luggage merely a khaki bag 
under their arm, their departure unheralded and unat- 
tended. 

To summarize? it may be stated that for Pan American 
A i m a ~ s '  Pacific-Alaska Division, fhe net results and 
benefits derived from improved products and stream- 
lined maintenance methods over a 10-year period have 
included a 250 per cent increase in utilization and a 30 
per cent decrease in elapsed service times required. Such 
an illcrease in utilization is tantamount to almost tripling 
the size of the fleet on the basis of seat-miles and ton- 
miles made available. Finally, since the actual number 
of units operated has increased even more than this, it 
is evident that operatioz~s have been stepped up tre- 
niendo11sI y. 

In this light, then, "T~~rnirig Them Around:' while 
atill retaining its ad~enturous bide? is today a mature 
business. 

Month in Focus 
(Continued from Puge 31 

F<ecentIyz and proljablj in the paat as  well-at least 
more o b ~ i o ~ ~ s l  j IIOR -se~ era1 rases hate been observed 
in which the niemherahip of a union organi~ation hale 
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These are our 
most important 

trains 

Red Crosses and Medical Corps insignia mark the 

most important trains on Southern Pacific today.. . the 

hospital trains. 

These are the trains of mercy that carry the 

most important passengers any train ever had-sick 

and wounded service men, overseas veterans home for 

hospitalization; skilled doctors, and hard-working 

nurses and medical corpsmen. 

Handling these trains is an especially great 

responsibility-because Southern Pacific is called upon 

to move many of the Pacific war casualties who are 

returned here. (We serve Pacific Coast ports from San - 

Diego to Portland.) 

The hospital trains come first. They are the most 

important trains on S. P. or any other railroad.. . and 

The friendly Southern Pacific 
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WALTER TOYELL i s  associated with 
the Standard Oil Company in Alberta, 
Canada. In October of last year, Mr. and 
Mrs. To\ell announced the birth of d 

daughter, Marianne. 
GORDON K. WOODS is chief marine 

engineer for Kaiser Company, Inc.. a t  Rich- 
rnond, Calif. 

1943 
LOLIS J. REGAN, JR., is with the 

Texas Co. and alternates between work 
in the Northwest in the summer and the 
Lob Angeles area in die winter. He is  the 
pinlid father of three children and dares 
amone in his class to match his record. 

RICHARD H. JAHNS has been with 
the pegmatite section of the U.S.G.S. for 
the past two years or more, working first 
in New Mexico and more recently in 
North Carolina where he is in charge of 
exploration for mica. 

ROBERT GREENWOOD is a geologist 
with the British Colonial Geological Ser- 
Mce, working in Nigeria. In a letter, Bob 
describes the plateau as comparable to 
Western Texas. H e  is hoping, after his 18 
months assignment, to be able to return to 
the States and acquire a Ph.D. 

1944 
STEPHEN W. DANA accepted a posi- 

tion with Standard Oil Company of Cali- 
fornia as a combination geologibt-geophy- 
sicist in February of this year. Mr. Dana's 
liome is in Everett, Wash. 

ENSIGNS BOB FREEMAN, P H I L  
ADAMS, EARL FISCHER AND CARL 
COULSON attended communications school 
at Harvard. Freeman, Adanis and Fischer 
were transferred to San Diego prior to 
duty overseas. 

AHMED CEBECI, after receiving his 
Master's degree from the Institute in June, 
1944, has returned to Turkey where he is 
working for his government. 

MARTIN J. STEWART, after complet- 
ing midshipman school at Columbia Uni- 
~e r s i t y  and specialized work a t  Miami, i s  
now overseas in the Pacific area, serving 
as an ensign on a destroyer escort. Martin 
states that the heat of the Mojave Desert 
is nothing compared to some places he  
has been. 

FERNANDO NIERI expects to return to 
his home in Lima, Peru. sometime during 
this summer. taking home his bride, for- 
merely Anita Sieveri, whom he married on 
March 11. 

THOMAS E. HUDSON has been ghm 
a medical discharge from the Na5y. Tom 
was in midshipman school at  Coluxnbia 
Unhersity where he received hi, rommis- 
sion as ensign. On departure for overseas 
diity. lie became ill and was sent to the 
b. S. Nc^dl Hospital at  Oakland, Calif., 
for three and one-half nionths. Tom plans 
to come back to ihr  Institute to study for 
his Master's degree. 

RICHARD H. LOCKETT is a test rn- 
gineer for General Electric Co., Schenec- 
tady, N. I. 

Ex. '44 
J4MES I?. DRAKE left the Institute in 

May, 1943, to enter the Army Air Forces, 
and is now a first lieutenant, ~tationed on 
Tinian in the Marianas. Jim is a sqnddion 
flight engineer and has completed 17 niis- 
jions 01er Japan. 
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Characteristics 
Tensile Strength- 
70,000-76,000 psi - 
Elongation in 2"- 

15% to 20% - 
Reduction in area- 

21.70% - 
Proportional Elastic 

Limit with Berry 
Strain Gauge- 

25,150 psi 

From the foundries of Olds Alloys Co. 
this non-magnetic, non-carbonizing, read- 
ily welded, chrome - nickel - molybdenum 
brpnze is available for gears, bearings and 
parts which must not fail under extreme 
conditions. OLDSMOLOY possesses great 
shock-strength and corrosion-resisting 
qualities. It machines easily and retains a 
high polish. If your alloy problem has not 
been solved, investigate OLDSMOLOY. 

W r i t e  f o r  B u l l e t i n  
g i v i n g  complete 

ipeeifications. 

8686 Rheem Ave., Southgnte, Calif. 
M m  Suburb of 10s Angeles ..-- 

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

Books & Stat ionery O f f i c e  Equipment  
4 6 9  E. C o l o r a d o  St. 1271 E. C o l o r a d o  St. 

INSURANCE BROKERS I 
1 EMETT & CHANDLER 1 
I LOS ANGELES 

W. P. STORY BLDG. TRinity 8881 I 
ATKINSON LABORATORY 
LOS ANGELES CALIFORNIA 

Photographic Photographic 
Research Chemicals 

Ralph B. Atkinson, '30 

1 BUSINESS OPPORTUNITY-ENGINEERING 1 
Will  sell to proven mechanical engineer with at least 5 years expe- 
rience part interest in well-established West Coast Machinery Manu- 
facfuring business. Has many years unbroken profit history with 
brighter postwar prospects. Box Y-100, Engineering and Science 
Monthly, 1201 East California Street, Pasadena 4, California. 

Pictured above is Kerwooa Specialty's External Power 
Plug Assembly #117 The #117, with its two-fisted 
partner, the #I21 External Power Receptacle are io- 
day starting the nation's mighty aircraft under every 
condition. This husky pair can boast of qualities born 
only of a thorough knowledge of the job to be  done, 
and of electrical "know-how". Skill of engineering 
design has prepared these units to provide a high 
capacity connection which carries a 1000 ampere 
rating Kerwood Specialty's engineering-design staff 
can help you! Write for further information to: 

K E R W O O E D  S P E C K A J L T Y ,  LTD- 



Think in jerrnsof ' . Â  1 

STRAIN ~ 
STEEL 

Design in steel - 
for beauty economy 

permanence 
There need be no sacrifice in beauty when you 
design with Stran-Sted. For Stran-Steel is a 
material of unlimited adaptability -easy to work 
with, both on the drawing board and on the site. 

Featuring nailable studs and joists, which permit 
the use of ordinary hammer-and-nail methods for 
attaching collateral materials, Stran-Steel framing 
provides outstanding economy through reduced 
maintenance-freedom from plaster cracks and 
sagging floors; adds permanence, strength and fire- 
safety to your beauty of design. 

Shape your building plans for homes, multiple 
housing projects, commercial and industrial struc- 
tures around this uniform precision material. 
Investigate its lasting advantages, proved in over 
a hundred thousand wartime "'Quomet" buildings. 


