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PLANNED INDUSThIAL EDUCATION AND EXPERIENCE FOR 
YOUNG ENGINEERS AT TEE SAN FRANCISCO NAVAL SHIPY.RD 

IN TRODUC TI ON 

The Naval Shipyards serving the United States Navy 

employ large numbers or engineers. In common with other 

industries, the current engineering manpower shortage has 

been alleviated in many ways. At the San Francisco Naval 

Shipyard, several approaches toward solution of this prob- 

lem have been tried, among them training programs seeking 

to develop new enineering personnel from the shop or 

draftsman level by shipyard fin3nced programs, and programs 

to develop the professional ability or the presently- 

employed engineers for more erficient and effective engi- 

neering. The author has been associated with the Profes- 

sional Developiient Program at the San Francisco Naval 

Shipyard for the past two years, and in the following 

report presents the engineering manpower problem of the 

shipyards, the various approaches to the problem, and 

outlines the training programs developed for the Electron- 

ics Branch of the Design Division during June-Septaber, 

1951, and the programs developed for te other Branches of 

the Design Division under his direction in June-Septamber, 

1952. Portions of the program already in operation are 

reviewed and their effectiveness analyzed. Future trends 

in the training and utilization of engineering manpower 

at the navel shipyards are noted. 
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ENGINEERING LiLANPOER PROBLEMS AT UNITED 
STATES NAVAL SHIPYARDS 

The Role of the Engineer at the Naval Shipyards 

The Iaval Shipyards have had a long history of 

applying engineering fundamentals and knowledge to the 

problems of designing, constructing, modernizing, and 

repairing naval vessels. Some of the Nqval Shipyards 

have served the United States Navy since the formation 

of this armed service. 

As the country has expanded, the number and variety 

of naval vessels has incresad, and the number and size 

of the Naval Shipyards has also increased. The parallel 

to the steady industrial growth of this country is rerdily 

apparent; however, the alternate cycles of feast and 

famine due to wars and disarmament have been exaggerated 

in the armed forces beyond normal variations. The long 

history, the vast expansion in the service during wars, 

end the let-down to standstill conditions during peace- 

titne imuosed a patchwork organizational plan on the ship- 

yards which became increasingly complex and inefficient 

and made employment, especially in engineering positions, 

unattractive to many engineers. 

In the engineering departments of the shipyards, the 

organizational pattern was euch that groups of engineers 

were responsible for the design and other engineering work 



3 

for a type cf vessel. E3ch engineer had to be conversant 

and. experienced. in the many fields of enineerin which are 

applicable to naval vessels, as an engineer might be as- 
signed to hull, mechanical, electrical, or armam6nt work, 

depending on the immediate work load. Such variety of 

assignments developed all-around engineers, but the lack of 

specialization and the restriction to certrin types of 

ships meant that many jobs were not as competently per- 

formed as possible. Although the Bureau of Ships corre- 

lated the basic design of ships, there was no overall 

similarity ol' design between all naval vessels, as even 

sister-ships became individuals after a few alterations in 

different shipyards. 

The Second World War, with the accompanying vast 

expansion of the Naval Shipyards brought out the f unda- 

mental deficiencies of this organizational plan, but due 

to the emergency a re-organization was not possible. 

The war work was accomplished, but the inabiUty to rapidly 

expand the enginaaring staff in times of stress and to 

maintain a high quality of marine engineering became appar- 

ent. The decision was made to re-organize the shipyards 

along a functional pattern at the end of hostilities. 
Following the war, a series of conferences held at 

the Bureau of Ships, in which all eleven Naval Shipyards 

were represented, developed the functional type of organ- 

ization now in use. The present oranizatiorial plan is 
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b1cck-diramed in Chart i (Shipyard Organization Chart), 
Chart 2 (Planning Department Organization Chart), and 

Chart 3 (Design Division Organizational Chart). The 

Dsign Division employs the majority of the engineers at 
work in the shipyard. An understanding of the duties and 

responsibilities of the various groups will outline the 

type of engineering work expected of the shipyard-employed 

engineer, and indicate the gap between the newly-graduated 

or young engineer, and the competent specialized naval 

engineer. 

Chart 1, the Shipyard Organizational Chart, indicates 
the many departments under the direct supervision of the 

Shipyard Commander. The Shipyard Commander and the re- 
sponsible head of each department is a Naval Officer. 

Of these departments, the Planning Department and the 

Production Department are the brains and body of the 

functioning shipyard; the others are service departments 

for these two fundamentally necessary organizations. 
The Planning Department does the design and development 

work, the planning and estirrting, and co-ordinates the 

over-all work pattern. Tue Production Department corn- 

prises the various shipyard shops and does the new con- 

struction, installation, renovation, or repair authorized 

by the Planning Department. 

Chart 2, the Planning Department Organization Chart, 

indicates two major divisions, the Planning and 
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Estimating Division, and the Design Division. 

The Planners and Estimators order the material, coni- 

pute the man-days of labor, and allocate the budgeted 

funds. A portion of the requirement for a good Planner 

and. Estimator is a comprehensive knowledge of shop man- 

power, eauipment, and supply requirements for vricus jobs, 

hence, the personnel of this department usually have been 

advanced from the shops. 

Chart 3, the Design Division Organization Chart, 

shows in more detail the structure of this group. The 

Planning Officer, Design Superintendent, and the Assist- 

ant Design Superintendent are all ranking Naval Officers; 

the Head Engineer and all other personnel of the Design 

Division are civilian Civil Service employees. As the 

Naval Officers rotate to other establishments about every 

two years, the continuity of leadership is carried by the 

civilian Head Engineer. At the San Francisco Naval 

Shipyard, the Division has over 400 employees, comprising 

engineers, draftsmen, secretarial, and filing help. The 

preponderance of employees are engineers. The functional 

break-down into major engineering specialities is apparent 

in the block diagram. Further specialization is indicated 

by the sectioning of each branch of the Division. At 

present, each engineer works in one section of the special- 

ity branch. Seven of the eleven branches are directly 

concerned with the engineering aspects of ship building, 
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The Present Engineerin; .'n-Power -robîem 

The national shortage in engineering manpower also 

became a shipyord problem, although the severity of the 

shortage was accented by certain unfortunate governmeta1 

actions. During World War II, employees of the Civil 

Service did not receive permanent job ratings, and as the 

shipyard force was reduced followin the war, many of the 

engineers also left. The Armed Forces-Civil Service 

economy program 01' 1948 and the resulting drastic cut in 

the number of shipyard employees caused more employees to 

leave, and the natural unrest among the remainder disrupted 

mora le. 

The start of the Korean police action in 1950 found 

the shipyard man-power poor, especially in the vital engi- 

nearing field. Efforts to recruit competent naval engi- 

nears or old employees did not fill the gap, and with the 

number of college-graduate engineers becoming less each 

year and not likely to increase for the next several years, 

the situation became serious. Due to the increased knowl- 

edge and competence demanded of each engineer by tIß in- 

craased technological advances in the art of all-out war- 

fare, and the increasing pressures of immediate work to get 

a moth-balled fleet modernized and into action, a back-log 

of design work piled up. A further consequence of the 

personnel policies of the war years and late 1940's was 
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that sonic men had been promoted to supervisory positions 

which, under the conditions of larger staffs and the pres- 

sures for plan production from many groups, they were not 

competent to hold. The lack of competent supervision 

reduced the efficiency of some of the Design Branches or 

Sections, and directly or indirectly affected the other 

sections due to the close co-operation end rigid scheduling 

of work production demanded by such large-scale and intri- 

cate naval work. 

A iew Approach to the Enginearin Man-Power Problem 

Recognizing that the complete shipyard production 

problem involved the following individual Design Division 

problems: 

a. Increased design and development work 

b. Decreased available engineering man-power 

c. Increased technical knowledge and competence 

required of the personnel 

d. Inadequate supervision, 

and that each of the shipyards had been endeavoring to 

solve these problems in its own way, the Bureau of Ships 

called a conference in June, 1951 to discuss these problems 

and formulate some method of improvin the situation. 

The Naval hipyards Training Conference held at the 

Bureau of Ships, June 4-6, 1951 (Reference 9) served to 
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acquaint representatives of each shipyard with the man- 

power problems of the others, and to rave3l the various 

methods then in use in mitigating the situation. Al- 

though the lack of competent personnel versed in the pe- 

culiar problems of naval construction and repair was felt 

as keenly by the shops as by the engineering staff, the 

consensus of the conference was that the Shipyard Trainiw 

School, staffed almost entirely by former shop personnel, 

could expand its already-functioning apprentice training 

program and meet the enierôency. The real shop problem 

was in attracting new apprentices and retaining journeymen 

in the competitive labor market. Although the shops 

normally expand and contract the labor force in response 

to the work-load, definite planning and scheduling is done 

to equalize the work-load throughout the year, thus virtu- 

ally guaranteeing long employment to those qualifying 

under Civil service regulations. 

The engineering men-power shortage in personnel and 

trainixi was not es easily remedied. The basic principle 

of a group of highly-qualified men who would serve as the 

hard nucleus of a rapidly-expanding engineering force was 

easily recognized. The accomplishment of this desire was 

difficult, and several suggestions were offered at the 

conference. Among these recommended programs were: 

1. An intensive recruiting program to brina newly- 

graduated engineers to the shipyards was 
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proposed. The Civil Service rules and regula- 
tions required the shipyards to hire newly-grad- 
uated engineers at the GS-5 level, a pay-level 
which could not compete with the offerings of 

private industry. Rcconizing this recruiting 
disability, the Civil Service Commission re- 
duced the period-in-grade beiore advancer:ent 

£roni the GS-5 to the GS-7 level to six months, 

thus sonaewhat equalizing the pay scales. Due 

to the vacant positions in the organization, 
the shipyards had many GS-9 level positions 
open, and this fact was publicized as part of 

the recruiting inducement. Energetic recruit- 
Ing at the various universities by engineers 
from the Design Division rather than Personnel 

people resulted in a large influx of new engi- 

neers in the summer of 1951 and again in 1952. 

2. A program of selecting qualified apprentices or 

journeymen from the shops, giving them prepara- 

tory engineering training in the Shipyard Train- 

Ing School or at locdl Pre-Engineering schools, 

transferring them to tha Design Division, and 

sending them to school during part of the week 

to acquire the first two years of a college engi- 

neering program. These men would then qualify 

as Engineering Aides and, on their own 
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initiative and time, complete the additional two 

years o1 schooling and become qualified engi- 

neers. This program was called the Engineering 

Aide Training Program and was to be administered 

by the Shipyard Training School. The time 

required was estimated at three years for the 

Associate in Arts degree, and seven years for a 

Bachelor of Science degree. 

3. Several of the shipyards were convinced that the 

defficiencies in plan production were due to a 

lack of draftsmen, and that few additional 

engineers were needed. These shipyards wanted 

to establish drafting schools within the Train- 

ing School, end to recruit young high school or 

junior college students on a half-work, half- 

school-time at full-pay basis. Several ship- 

yards established these drafting schools. The 

time required was estimated at 12-18 months. 

Experience proved that the mortality rate was 

about sixty per cent in these courses. 

4. All shipyards were in need of Naval Architects. 

As only three schools in the country graduate 

Naval Architects as such, a Naval Architects 

Training Program for converting engineers, 

particularly Civil Engineers, to Naval Archi- 

tects was desired. This program was to be 
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taught by faculty members from near-by Univers- 

ities and would require about four hours a week 

instruction, during working hours, for six 

rnoiths. 

5. An Orientation and Indoctrination Course for new 

engineering employees, both engineers and drafts- 

men was endorsed. This course would introduce 

shipyard po1icie and procedures, and outline 

the functions, duties, responsibilities, and re- 

quired procedures of the various Branches of the 

I)esign Division. Such an over-all picture of 

his organization and his place, purpose, and 

road to advancement had not previously been 

presented to the new employee. 

6. The San Francisco Naval Shipyard requested that 

special training programs for each Branch be 

developed to rapidly integrate the new employee 

into the Branch by a planned program of employee 

development through specific education and expe- 

nonce in the particular field of the Branch. 

The Electronics Branch of the Design Division 

was chosen to develop this experimental program 

and the author was selected in June, 1951 to 

prepare this program, and spent the su3ceeding 

two months at the San Francisco Naval Shipyard 

workinß with the personnel of the Electronics 
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Branch and Design Division. 

7. The conference also recommended that a position 

Training Co-ordinator be established within 

each Design Division, chief requirements to be: 

1. A graduate Engineer with engineering 

experience 

2. An educator 

These positions were not authorized until August, 

1951, and in some shipyards were unfilled, or 

filled part-time by already-employed engineers. 

The position at the San £francisco I'aval Shipyard 

was lilled in September, 1951 and the training 

progrm prepared d.uriì the saimer were 

implemented. 
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PROFESSIONAL DEVELOPNT PROGRAM FOR THE ELECThONICS 
BRANCH, 1951 

4ppraisaì and Analysis of the Electronics Branch, 
Design Division 

The Electronics Branch of the Design Division had 

been formed in January, 1951 by raising the Electronics 

Section of the Electrical Branch to full Branch status. 

The increasing amount end importance of electronic materi- 

al aboard ship made such a re-organization necessary and 

desirable. This section contained the largest number o 

relatively inexperienced engineers as well as the most 

job vacancies. 

An appraisal of the Electronics Branch in 1951 showed 

that the engineers in this branch were either new to the 

profession and held a Civil Service rating of GS-5 or GS-7, 

or were older engineers with long experience who were at 

the GS-11 or GS-12 level. The middle group of young 

experienced engineers was conspicuously absent, due to the 

personnel policies and reduction in force prevalent follow- 

ing the Second World War. The increased work load occa- 

sioned by de-nioth-balling end modernizing the fleet, and 

the increased back-log of work indicated in a first analy- 

sis that each employee should devote full-time to present- 

ly-productive work. A iore careful analysis and consider- 

ation of prescrit pork priorities, and the expected in- 

creased work-load, especially should all-out war result 



from or rollow the Korean police action, indicated that 

1951 and l52 were the years to recruit new engineers and 

draftsmen and. to allocate part o the working day to train- 

ing. Many supervisors in the Design Division were so 

busy barely meeting present work requirenients that they 

determinedly closed their eyes to the necessity of training 

during the present to form a more productive and efficient 

unit capable of handling the predicted increased work-loads 

of the future. Fortunately the Head Engineer and 

Electronics Branch Supervisor were men of vision and action, 

and were successful in obtaining permission to test a 

training program in the Electronics Branch. 

The Branch is divided into three sections: 

1. Radio Section 

2. Radar Section 

3. Sonar Section 

Each Section recjuires the new engineer to have the basic 

background oí electronics obt2ined in engineering SChOOlS. 

However, the new enginaer rapidly becomes specialized in 

the systems peculiar to that section and acquires experi- 

anca in that field. The shifting of work from one section 

to another, due to this specializing, is difficult, espe- 

cially where the young engineer has not acquired an under- 

standing of the other speciality. Specific courses such 

as Sonar, Radar, Radio Teletype, Facsimile, and Inter-Com- 

munication are not a part of the engineer's college work. 
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The usual work of each section of the Branch consists 

1. Preparing mernoranduiis specifying the electronic 

material to be reoved from the ship with its 

associated cables and components, or giving 

installation instructions where detqiled plans 

are not required. 

2. Preparing detailed drawings (p1ns) showing the 

installation of new electronic equipment or the 

alteration of existing electronic material. 

3. Making detailed engineering calculations and 

performing or directing experimental work neces- 

sary in preparing final installation plans. 

4. Making investigations and preparing reports giv- 

ing reconimendations, estimates, and comments 

regarding the suitability of plans and materials. 

5. Co-ordinating the electronic installations with 

installations of the other sections of the vari- 

cus Design Branches to avoid conflict or to give 

inforaition required by those sections in per- 

forming their portion of tile ship's work. 

6. Checking plans of other shipyards for applicabil- 

ity to the present job and modifying these plans, 

if satisfactory, to expedite plan production. 

7. Special investigations as directed by the 

Bureau of Ships. 
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In order to accomplish these various jobs, the Design 

Electronics Engineer must be skilled in: 

1. Principios, circuits, and practices of his spa- 

ciality in electronics. 

2. Principles, circuits, and practices of electronic 

engine er Ing. 

3. Principles, circuits and practices of electrical 

engineering. 

4. Principles and practices of shock absorption. 

5. Principles of elactro-magnetic radiation and 

transmission. 

6. ivaterials and components available in the 

industry. 

7. Naval construction, nomenclature, specifications, 

and operating practices. 

8. Drafting room technique. 

9. LLeproduction methods. 

10. Interpreting end writing commercial and Naval 

letters, dispatches, and reports. 

Chart 4 (Flow Chart of Design Work ssignraentsj shows 

the sequence of a job assignment to the designer. The 

esign Request originates in the Planning and Estimating 

Division's Type Desks. These requests are transferred to 

the Technical Co-ordination and Liason Branch of the Design 

Division where the completa job is broken down into the 

parts corresponding to tne speciality of each Branch. 



TYPE DESKS, Codes 211-217 ø- TECH. COO11NATION & 

I 
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design details. Exchange ck'eck 

- prints. - 

FLOW ChA OF DESIGN WORK ASSIGI4Eì'rS 
Chart No. 4 
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A Lead Design Section and the Follow Design Sections ere 

designated, and a plan production schedule arranged by 

conferring with the Branch supervisors. The portion of 

the Design Request allocated to that Branch is then 

assigned to a designer, who performs the design work, 

co-ordinatin his design with the other Branches or 

Sections involved in the complete Design Request. 

Chart 5 (Flow Chart oí Completed Design Work) shows 

the route of the completed plan from the original designer, 

through the Section Plan Checker, Section and Branch 

Supervisor, to tile Technical Co-ordination and Liason 

Branch. This branch records the plan completion on the 

Plan Production Schedule and routes the plan for further 

approval by the deputy Head Engineer, Head Engineer, and 

Design Superintendent. The plans are then reproduced 

and sent to the Planners and Estimator Division and to the 

Production Department for work accomplishment. Design 

Memoranda follow much the same path of review. 
This appraisal and analysis of the Electronics Branch 

mission was coupled with interviews with the young engi- 

neers who had been working in the Branch and interviews 

with the just-hired newly-graduated engineers. The 

author's inexperience in shipyard work proved a decided 

advantage, as the development of the training program 

could be approached from the viewpoint of the new employee, 

but guided and directed by more mature deliberation and 
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j udgement. 

Indoctrination Program 

At the an Francisco iava1 Shipyard, a determined 
effort was made to recruit the 1951 college-graduate engi- 
neers to fill positions in the various engineering fields 
or the Design Division. The recruitment program did not 
fill all of the job vacancies, however, there was a consid- 
arable influx of young engineers during June and July. 
To introduce these new engineers to the Design Division in 
a more organized manner than had previously been done, a 

committee of supervisors, in conjunction with the Training 
School, prepared an Indoctrination Program and a Design 

Division Handbook (Reference 12) desiied to inform the 

new employee of the fundamental aspects and requirements 
of his job, and th venous services »hich were available 
in the shipyird, This program, started at the end of 

June, 1951, was conducted by various supervisors in six 
meetings and covered the following items: 

1. Welcoming address 

2. History and organization of the shipyard 

3. Organization of the Design Division 

4. Origin, procedures, processng, and follow-up 

of design. job assignments 

5. Plan, production services, plan index, and 
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technical 1ibrry facilities 

. Governnent specifications 

7. Civil Service ersonnel policies and shipyard 

regula tions 

8. Employee services 

9. Shipyard tour 

The author, being as new to the shipyard as any of the 

young engineers, attended this course, prepared a question- 

flaire, and analyz8d the results to evaluate the success of 

the course. The course was given for the new employees 

and employees who had worked at the yard the previous yesr. 

Both croups indicated that they had received much help arid 

guidance from the course as well as an increased enthusiasm 

for their job. 

Recommendations concerning materiel included or omit- 

ted, sequence of topics, and instructor personnel were made 

by the author and considered in preparing the course for 

presentation in 1952. 

Electronics Branch Training Program, l9l 

The critical appraisal and analysis o the new engi- 

neer's position in the Electxonics Branch resulted in the 

tabulation of types of wor assignments shown on page 19, 

and technical background requirements shown on page 2O 

Interviews with the new engineer and a knowledge of the 
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material usually covered in an undergradunte program cou- 

pled with a review of typical job assignments for the 

young engineer revealed that the major immediate deficien- 

cies were in: 

1. Principles, circuits, and practices of the 

assigned electronic speciality 

2. Circuits and practices of electronic engineering. 

3. Practices of electrical engineering. 

4. Material and proprietary articles available in 

the industry. 

5. Naval construction, noienclature, specifications, 

and operatin, practices. 

Some of the other items, such as drafting room tech- 

nique and methods, would require review, others, such as 

shock absorption and English composition were of less 

immediate concern. It was decided to design a training 

program emphasizing the above Live technical requirements. 

ThG objective of the Erench Training Program was to 

increase the effectiveness of th8 present Design personnel 

and to rapidly develop the professional and Droductive 

ability of the new employee. The complete program was 

designed particularly for the new employee; however, it 

was so developed that already-employed engineers or 

draftsmen could benefit from certain selected portions of 

the program. The specialization in sections within the 

Branch did not focilitate the transfer of an excess in 
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work-load in one speciality to another speciality section, 

hence, it was decided to broaden the background of all 

employees of the Branch by giving each the basic material 

pertainin to each speciality. 

Personnel to instruct ce1tcin courses in the training 

program were selected from amon the supervisory and older- 

employee groups of the Electronics Design Branch and the 

Electronics Office. Ivost of the selected personnel had 

previous teaching experience of one kind. or another and 

indicated an interest in, and a desire to participate in 

the program. Much of the course material was selected 

and prepared vith the assistance of the selected instruc- 

tors. 

Only the major divisions of the complete training 

program will be introduced in this report; the complete 

detailed program is contained in Electronics Branch 

Training Program (Reference 3). 

Section I - Branch Orientation 

A serious effect of the previous lack of method in 

introducing the new eiiiployee, engineer or draftsman, to 

his job and his supervisors was the actual loss of new 

recruits or the decrease in morale, job enthusiasm, and 

efficiency of learning if the man remained. 

This morale problem was usually due to the flan's 



supervisor being engrossed in sorne immediate problem and 

neglecting to take the timo to acquaint him fully with the 

requirements and opportunities of the job, and the sources 

òf information and miiterial. Oftentimes the new employee 

would have to wait several days Íor a job assignment, or 

would be given several huge volumes of naval specifications 

and told to read them for several days. Not knowing 

much about the job requirements, the new employee would 

fumble around, feeling lost and unwanted. Gradually, if 

he stayed, the new employee would pick up through casual 

conversation with other employees sorne idea of the job 

requirem:nts and work proceduras. The Electronics Branch 

supervisors were not as remiss in this in-attention to the 

new employee as supervisors of some of the other branches 

or sections, but, the supervisors were men of considerable 

experience, and often failed to realize the exact informa- 

tion and proper sequence of presenting such information 

necessary to properly introduce the new employee to the 

job. 

The first part of e training program for the new 

employee should then include en Orientation section to 

kindle job enthusiasm and build morale, and to introduce 

the new employee to his job. Having such a planned 

program available, and. convinced of its merit, a supervi- 

sor could efficiently integrate the new man Lnto his 

organization. The first section of the Training Program 
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conta mcd: 

1. Introduction to Branch organization, work assign- 

ments and responsibilities. 

2. Initial job assignments. 

3. Plan production and procedures. 

4. Sources of information. 

5. Drawing standards, aids, and short-cuts. 

The training time required for this portion of the 

program was estimated as nine hours, W8S to be started the 

hour the man reported for work in the Branch, and was to be 

completed within the first two weaks of duty. 

Section II - On-Iob Familiarization 

Following the initial job orientation and close contact 

with his supervisor, the new employee needed a diminishing 

amount of personal guidance and assistance. This contin- 

uing portion of his productive work training counseled the 

supervisor to: 

1. Continue the advancement of the employee by 

renewing job enthusiasm and imparting increased 

responsibility and confidence. 

2. Outline the complete design problem where the 

new employee is only performing a small portion 

of the over-all design. 

3. Encourage the employee to ask questions when 
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necessary. 

4. Encourage the employee to widen his knowledge 

by reading and discussion with fellow employees 

and to utilize the knowledge of others by main- 

taining close friendly relations with persons in 

other sections and branches. 

5. Allow the employee titue to follow up his plan 

by observing the shipboard installation and 

operation to improve his design technique. 

Section III - Naval Electronics Training 

A major portion of the training program was devoted 

to basic electronics trainin( in the speciality fields ol' 

the Electronics branch. This program was outlined in 

great detail in the Training Program (Reference 2), in- 

cluding texts, reference material, selected trainin aids, 

and lesson outlines. Only the major sub-divisions are 

listed below: 

1. Principles of Radio Communication 

2. Introduction to Radar 

3. Servo-Mechanisms, Synchros, and Computers 

4. Principles of Sonar 

5. New Electronic Devices 

The estimated training tiae for this course was 

sixX.y-eiht hours, with two hours of training scheduled 
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each week. 

Section IV - Ship-end-Shop Familiarization Program 

The groups associated with complete ship electronic 

installations have individual assigned functions, but 

must operate s a co-ordinated team. The physical and 

organizational distance separating these groups leads to 

the formation of isolated groups having contact mainly by 

plans and memoranda. The new employee of the Design 

Division has little practical knowledge o the equipment, 

techniques, and problems of installation or operation of a 

shipboard electronic installation. This portion of the 

program was developed to meet this need, and to lead to 

closer personal relationships between groups when difri- 

culties arose, and to encourage the engineer to utilize 

the knowledge, skill, and experience of these men in 

solving design problems. A feeling of mutual respect 

for the other person's knowledge and ability is important 

in such Design-Shop organizational separations. The 

feeling of working together toword a common goal was lack- 

ing in many of the Design Division-Production Department 

groups. A feeling of suspicion, resentment, end criti- 

cism, due in many cases to the lack of personal contacts, 

and a failure to understand the limitations of the group, 

appeared. This program was scheduled to require four 
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working-weeks, during which time the employee would follow 

a rotating work plan in the shops and would not be doing 

plan production work. Only a few employees were to be 

assigned to this portion of the program at any given time, 

such an employee to have completed most of Section III, 

Naval Electronics Training. Each new employee was to 

prepare a report coverin his shop-ship experience. 

Section V 
Advanced Naval Engineering Training Program 

The young engineer to advance in his profession will 

require additional college-level education. The two 

institutions offering graduate-level work, tile University 

of Cclifornia and Stanford University, would give such 

courses, but without credit, as the Academic Senate of the 

University of Caliiornia requires that work for advanced 

degrees be taken in residence, and Stanford does not have 

an extension program. Faculty members, however, are at 

liberty to teach such classes. As the young engineer 

would usually like to apply course credits toward an 

advanced degree, and as transportation difficulties made 

residence course work unlikely, a list of advanced-course 

subjects was prepared, and the course arrangements were 

left to the Training School for completion during the 

academic year. The suggested courses, in order of 

priority, were: 
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1. Antennas, Transmission Lines and Wave Guides. 

2. Electronic Servo-mechanisms. 

3. Electrical Conducting, Semi-coinducting, and 

Insu1atin iJiaterisls. 

4. Propagation of Sound and Radio Waves. 

5. Advanced Electronic Circuits. 

6. Nuclear Physics. 

7. Nuclear-reactor Theory and Engineering. 

These courses were to require from two to four hours 

a week, half work-time, and half employee's time, with the 

cost of instruction furnished by the shipyard. 

Section VI - Naval Architects Course 

The course to convert Civil Engineers to Naval Archi- 

tacts has already been mentioned (Page 14). Certain 

electronics engineers could benefit from this course, 

particularly those with supervisory possibilities, there- 

fore, some engineers of the Electronics branch were 

selected to attend this ninety class-room hour course. 

The course was given by the University of California 

Extension at the shipyard. 

Section VII - Engineering Aide Program 

To meet the shortage of engineers, the Head Engineer 

and the Training School had developed a prorem in late 
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1950 to bring qualified shop personnel into the Design 

Division on a semi-professional level. Course material 

in Mathematics, Physics, and elementary Engineering was 

given at the shipyard by the City College of San Francisco 

as a part of their idu1t-Education Program. This program 

was not developed by the author but was included in the 

Branch Training Program Report for the employee's inform- 

a tion. 

Section VIII - Special Training Programs 

From time to time, special training courses on 

specific types of naval electronic equipment are given at 

various manufacturers' or service schools. Such courses 

would prove of value to the Design Branch by increasing 

the overall design knowledge of the ßranch. Certain 

employees are selected for these schools and review the 

course content for the other employees upon their return 

from the school. 

Suggestions and Recommendations 

The final section of the report listed suggetìons 

and recommendations concerning the programs directed to 

the supervisors, employees, and. course instructors. 
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Review of the Electronics Branch Progran in Operation, 
1951-1952 

The Electronics branch Training Program was officially 

inaugurated at tue San Frgncisco Naval shipyard January '7, 

1952 with an address by the Shipyard Commander to the class 

members starting Section III, Naval Electronics Training 

Program. The Orientation Program (Sectior. I) and. the 

On-Job Familiarization (Section II) were in operation 

during the fall of 1951. The delay in beginning the 

classroom work was due to the time required for approval 

of the program by the Bureau of Ships, and the allocation 

of training funds. 

The students, origin1ly, were to be the engineers and 

draftsmen of the Electronics Branch, however, other groups 

concerned with electronics, or using electronic compo- 

nents in their field, requested permission to send se- 

lected men to the course. Final course enrollment was 

sixty-six. The training time required was one hour, twice 

each week, with course completion scheduled in September, 

1952. 

To better prepare the instructora selected for the 

Various sections of the course, the Training School gave 

an Instructor Training Course in Deceniber, 1951. 

The first two sections of the training program 

designed to introduce the new man to his work properly, 

and to improve his job performance, had resulted in 
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improved spirit of work accomplishment and co-operation in 

the branch. The third section, giving the basic fundamen- 

tais of each speciality section to the man of the other 

sections, and reviewing or improving the knowledge of the 

men already in that section, began to pay dividends in the 

transfer of work-load from an over-loaded section to a 

lightly-loaded section. WIth the continual change in 

emphì sis from Sonar, to Radio, to Radar, and back again, 

depending on the work schedule, this flexibility of job 

assignment was important. The basic information about 

his speciality in engineering, presented in a comprehen- 

sive end practical manner by men experienced in that field, 

gave the new engineer or draftsman an opportunity to fit 

his portion of the plan development into the complete plan 

with more skill and confidence and less revision. 

The sum total of the morale implications of a concrete 

training prograni, the factual knowledge gained from the 

program, and the competant fitting of young engineers to 

job assignment by the supervisors led to increased produc- 

tivity and efficiency. The Electronics Branch became 

reconized for its ability to meet plan production sched- 

ules, take on additional engineering work, and reduce 

back-log design work. The Branch WTS awarded several 

design and development probleiris by the Bureau of Ships. 

The training program had not decreased the work output of 

the Branch as predicted by supervisors of some of the other 
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Design branches. ìuch of the success of the Electrcnics 

branch is due to the energetic end competent leadership of 

the Branch Chief and Section Supervisors. 



EIPERIÌEiJTAL SUIi1R FACULTY EPLOYENT PROGRAM, 1952 

The success of the Electrcnics Branch Training Program 

led the Sen Francisco Naval Shipyard to consider the prepa- 

ration of similar programs for the other Branches of the 

Design Division. Bureau of Ships permission was granted 

the shipyard to employ six engineering-educators during the 

summer of 19ò2. Engineeriri School faculties throughout 

the 'est were contacted and of the many applicants, six men 

were selected. One man declined at the last moment, and 

only five professors reported for duty June 18, 1952. 

These men were: 

Assistant Professor Lloyd B. Crame 
Electrical Engineering 
University of Idaho 

Associcte Professor Arnet B. Epple 
Mechanical Engineering 
University of Michigan 

Professor Frank J. McCormick 
Applied Mechanics 
Kansas State College 

Associate Professor Ioy O. Richardson 
Mechanical Engineering 
California State Polytechnic College 

Professor (and Head of Department) Ralph W. Tapy 
Electrical Engineering 
University of New Mexico 

Unfortunately, Professor Epple became ill after ten 

days of employment and was forced to leave. A replace- 

ment, Associate Professor Mac E. Van Valkenberg of the 
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University of Utah was obtained during August to teach a 

specisi course in Servomechanisms of immediate need to the 

Design Division. 

The author, although the junior in age and experience, 

was appointed Dean of the Summer Faculty, and, as such, 

directed the efforts of the group. The group operated in 

close co-operation during the summer, and have retained the 

personal friendships established during this time. 

Summer Faculty Duty Assignments 

.ach Professor was assigned a Design Branch of the 

Design Division. Each Branch was to have a program 

tailored to its requirements. The format of the Elec- 

tronics Branch Program was also suitable for the other 

Design Branch Programs and several sections of this 

program, although requiring slight revision, were directly 

transfers ble. 

The other professors were new to the shipy2rd and to 

naval work and procedures. At a series of conferences the 

first two weeks of employment, the author, assisted by 

various shipyard supervisors, gave a rapid orientation and 

indoctrination program. During this time the professors 

were also becoming acquainted with their Branches, the men 

and mission of the Branch, and the other shipyard organiza- 

tions contacted by the Branch. ivuch of the training 



program material was obtainable from the men of the Branch. 

The job was in assenb1in, analyzing, organizing, con- 

densing, and preparing the material in usable form. Many 

of the supervisors and some employees did not believe in 

the value of a trainin progrern; day-to-day work accomp- 

lisbment was their only objective. The training programs 

required the co-oper:tion of many persons outside of the 

Design Division, hence, much o1 the work wos in establish- 

in personal contacts with the proper people and convincing 

them of the value and necessity of training. The firm 

conviction of the ilead Engineer and the Shipyard Commander 

in the value of training did much to encourage co-operation. 

The duties of the sumier faculty, as assigned by the 

Head Engineer (Reference 10, pp 1-3) included: 

1. Prepare training programs for the individu1 

Design Branches. 

2. Act as technical employee counsellors investi- 

gating the needs of the individual enineer 3nd 

offering unbiased counsel and advice to the 

individual engineer. 

3. Analyze and evaluate the current oceration and 

training in the assigned Design Branch. 

4. Prepare a joint report on suggested means of 

improving the over-all management of the Design 

Division for more efficient operation, simplifi- 

cation of systems, and better utilization of 
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manpower. 

5. Critically examine the Branch supervision and 

devise means of strengthening supervision in the 

Branch. 

6. Act as technical consultant on design and 

development work in the Brench. 

In performin these duties, each professor heft to: 

1. Identify the position of the Design Division rei- 

stive to the other groups in the shipyard. 

2. Recognize the specific mission assigned to the 

Design Division, its scope and its limitations. 

3. Comprehend the degree of independence and depend- 

ance of each Branch relative to the other 

.iirancnes in completing a ship job-assignment. 

4. Know the technical knowledge and manual profi- 

ciency required of the men at the various Branch 

and section position levels. 

5. Appreciate the many problems facing the shipyard 

designer. 

o. Understand and apply the many factors which weld 

a group of individuals into an efficient team. 

Outline of the Programs Prepared 

In the training field, the professors cunc3ntrated on 

three major programs: 
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1. Revision of the Indoctrination program first 

devised by the Branch Supervisors and. Thaining 

School in 1951. 

2. Preparation of individual Branch Training Pro- 

grams based on the 1951 1ectronics Branch Pro- 

gre m. 

3. Completion of a Supervisor Training Program de- 

veloped by the Read Engineer and the Training 

School. 

The new professors attended the meetings of the 1952 

Indoctrination Proram. Following this program and the 

sequence of shop tours, the program was analyzed end aval- 

uated in several conferences. The program was then re- 

vised to reduce tie required training time and emphasize 

the essential information needed immediately by the new 

employee. Details of the program are contained in the 

Design Division Indoctrination Program (Reference 13). 

The program contains the elements of the 1951 program 

outlined on Page 28 with some condensation and revision. 

Individual Branch Training Programs 

The preparation of the Individual Branch Thining 

Programs required the greatest amount of effort. The 

training needs of the Branch had to be ascertained, the 

ideas of various Branch members, both supervisory and plan 
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production parsonnel, had to be obtained, compiled, evalu- 
ated an organized, 3nd time-consuinin training ba1ancd 
against the hard necessities or scheduled cian production. 
Furthermore, many of the Branch personnel had to be con- 
vinced of the desirability and necessity of the training. 
The necessary inforivation was obtained by informal inter- 
views, usually at the emp1oye's work table. Thus the 
professor had to simultaneously perform the role of inves- 
ti8tor, counsellor, enineerin consultant, salesman and 

confidant. The un-biased attitude and discretion of the 
professors encouraged employees to discuss procedural and. 

supervisory diificulties, nd revealed several hidden 
sources of discontent within the Branches. Often-times 
the explanation by the outsider of the necessity of what 

seemed to the employee to be unnecessary procedures v.'ould 

be satisfactory. Where the comments were justified, the 
professors brought the problem to the supervisor concerned 
or the Head Engineer and the difficulties were usually 
resolved. 

The individual Branch proris viere developed from 

these interviews with the Branch Personnel (References 3, 
5, 7, 8). The Electronics Branch Program (Reference 4) 

was reviewed in light of the program operation since 
January, and revised accordingly. 

ach Desin Branch had a specific program prepared for 
that Branch, however, the sections of the program 
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applicable to all Branches were generalized and appetred in 

each program. These sections were revised from the origi- 

na]. Electronics Branch Program outlined on Pages 27-34 it 

thrice-weekly conferences of the profes:ors. These common 

sections were: 

1. Section I - Orientation 3nd Indoctrination 

2. Section II - On-the-Job Familiarization 

3. Section VI - Naval rchitect Training 

4. Section VII - Engineering Aide Program 

5. Section VIII - Off-Campus Engineering 

Three of these programs, the Navel Architect Training, 

ngineering Aide Program, and Off-Campus Engineering Pro- 

gram were not developed by the professors, but were includ- 

ed in the Branch Training rograms for completeness. 

The sections which were prepared individually for each 

Branch were: 

1. Section III - Fundamental Naval Engineering (in 

the speciality of the rnch) 

2. Section IV - Ship-and-Shop Familiarization 

3. Section V - Advanced I'aval Engineering (in the 

speciality of the Branch) 

4. Section IX - Special Courses 

Programs were developed for e3ch of the fol1ov.ing 

Branches: 

1. Structural and Fittings Branch 

2. General Arrangements Branch 
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3. Piping and Ventilating Branch 

4. bJarine and Mechanical Branch 

5. Electrical Branch 

5. Electronics Branch 

Simultaneously with the information gathering of 

Branch training needs, the professors endeavored to analyze 

the supervisory problems of the Division. Although the 

Head Engineer had requested an analysis of each supervisor, 

it was soon apparent that the strengths and weaknesses of 

his supervisors were well-knovrn to him. The various 

supervisors had, for years, been exposed to Supervisor 

Training Sessions at the Training School with increasing 

dissatisfaction. The professors endeavored to discover 

tue reasons for this discord by luncheon conferences with 

individual supervisors. 

The uniform complaint was that the Trainin' School 

course was: 

1. Designed for shop supervisors. 

2. Illustrated by shop problems in supervision. 

3. Taught by íoriner shop personnel who knew little 
of the probleis of supervising engineering 

personnel. 

4. Repetitious, the same material being presented 

each year. 

5. Un-instructive, as only the simplest problems 

were analyzed. 



The luncheon conferences siso gave the supervisor a 

chance to review and, express his ideas on supervision, and 

forced him to organize and solidify his often nebulous 

ideas on proper supervision. The discussion also allowed 

the professors to inject new ideas and thoughts about 

supervisory practices, and thus helped to clarify and co- 

ordinate the practices of various supervisors. A few of 

the supervisors were still un-convinced of the value of 

pre sent- tra ining-f or-future-work- improvement. These 

individual conferences did much to persuade these super- 

visors of the value of a specific training program to 

alleviate plan production difficultias. 

The ñead Engineer, in conjunction with the Training 

School, had worked out a tentative Supervisor Training 

Program. This Supervisor Training Program was reviewed. 

and slightly re-organized. The heart of the program was 

the selection of outstanding men from without the shipyard 

to lead the discussion in each porticular field. The 

topic titles of the various meetings were: 

1. The Significance of Supervision. 

2. Theories, Principles and Purposes of Organiza- 

tion. 

3. The Shipyard Design Division as a Field Office 

of the Bureau of Ships. 

4. An Organization at Work. 

5. Employee Relations, Problems, and Objectives. 
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6. The Importance of the Individual Employee. 

7. The Design Supervisor's Part in Strengthening 

.mpoyee Relationships. 

8. Conference Leading in the Solution of Unit 

Problems. 

9. Co-ordinating Design Branches, Controlling 

Progress, and Following-up Design Division Work. 

10. Estimating Manpower Requirements, Shifting 

Personnel to Balance Work-Load, Budgeting 

Implica t ions. 

11. Preparation of Reports nd Correspondence. 

12.. Scheduling and Work Simplification. 

13. Professional Development of Engineers. 

14. Jnaiyzing the Training Problem. 

15. The Preparation and Presentation Job of the 

Instructing Supervisor. 

1. Training Aids. 

17. Instruction cf Technical Employees. 

18. Position Classification in the Engineering and 

Drafting Fields from a Supervisor's Viewpoint. 

19. Preparation ol' Job Descriptions. 

20. Civil service Q.ualification Standards. 

21. Employee Interviewing, Selection and Placement. 

22. mployee Personnel Actions. 

23. Employee Control. 

24. Course Summary. 



..he total time required for this Supervisor's Training 

Program was thirty-six hours, to be scheduled in one or two 

hour sessions each week. Many of the meetings were sched- 

uled as discussion sessions, others as a lecture followed 

by a discussion of pertinent problems. 

..he Ship and Shop Training Program 

The original Electronics Branch Program contained a 

section providing shop experience for the new engineers. 

This program was initiated by the Branch during the swnmer 

of 1952 to evaluate the value of such training, and to work 

out co-ordination details between the Design Branch and the 

Shops involved. Details of the shop training for the 

other Design Branches were worked out between the profes- 

sor assigned to that Branch, the Branch Supervisors, and 

the Shop Masters. A conference of the Design Supervisors, 

Shop Masters, Industrial Relations Department and Profes- 

sors reviewed and standardized the administrative details 

of tile program end heard a resume' of the pilot-run of 

Electronics branch Engineers with the Electronics Shop. 

The enthusiasm of the Branch Supervisors and Shop Masters 

for the program makes its success seem assured. 

The trial program with the Electronics branch- 

Electronics Shop brought out the: 

1. Expected closer personal contact and exchange of 
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conÍidence between engineer and technician. 

2. Shop facilities and equipment. 

3. Problems of Shop personnel in interpreting and 

executing design plans. 

4. Examples of poor design and good design. 

5. Co-ordinated functions of Electronics Shop, 

Electric3l Shop, and other Shops in a complete 

ins ta lia tion. 

6. Role of the Planning and Estim8ting Division in 

complete ship's work. 

7. Relative cost of materials, equipment, and man- 

power. 

An unexpected dividend of the pilot-program was the 

liason work which was performed by these engineers in 

answering questions on design plans and in modifying car- 

tain plans during construction by contacting directly the 

engineers involved. The usual channel of communication 

on discrepencies in plans through the Planners and Estima- 

tors required from two to four days for the information to 

reach the origir!al designer from t shop. In many cases, 

especially when the shop personnel and design engineer were 

acquainted, telephoned. inquiries or personal visits re- 

solved immediate installation problems. One of the objec- 

tives of the Shop Treinin Program was to increase this 

personal contact and confide1ce. Changes in plans re- 

quiring additional money allocations required approval of 
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the Planners and Estimators, however, many of the common 

skiop problems were installation interference problems where 

arbitrary re-arrangenients by Shop personnel of design plans 

without approval often led to expensive re-installation. 

A knowledge of the function of the Planners and Estimators 

assisted the en4neer in determining the extent of his 

authority in revising approved plans of the job. 

Present Status of Engineer Development Programs 

At the present time, February, 1953, the following 

sdctions o1 the training program are in operation: 

1. Section I - Orientation and Indoctrination. 

2. Section II - On-the-Job .ami1iarization. 

3. Section IV - Ship and Shop Familiarization. 

4. Section VII - Engineering Aide Program. 

5. Section VIII - Off-Campus Enginering Program. 

6. Section IX - Special Courses. 

The remaining sections or the program await Bureau or 

Ships approval, the allocation of training funds, or corn- 

plated course arrangements with the University of' 

C8lifornia or Stanford University. 

Benefits of the Summer Faculty Employment rogram 

The summer Faculty Employment Program had 
manifold 
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benefits for the shipyard, and particularly for the profes- 

sors. The shipyard could show the following tangible 

evidence of the professors' activities: 

1. Design Branch Training Programs for six of the 

seven Design Branches. 

2. Completed Supervisor Training Program. 

3. Presentation of an intensive sixteen-hour Servo- 

mechanism course by one of the professors. 

4. Report on a conÍidential Design-Development 

project by the author. 

5. Consulting work on various design problems by 

all of the professors. 

The intangible benefits of this short-time employment 

program might be 

1. Improvement in recruiting efficiency due to a 

planned training program for the young engineer. 

2. Improved employee job satisfaction due to a 

better concept of his job, its future possibili- 

ties, and its relationship to other shipyard 

activities. 

3. Improved personal relationships between engineers 

and shop personnel. 

4. Improved Branch morale due to te un-bias observ- 

er position of the professors, and tue direct 

access of the professors to all ranks of the 

shipyard adr!linistrative force. 
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Sorne of the benefits to the professors were: 

1. upportunity to observe all divisions of an 

11,000 man industrial giant in operation. 

2. Occasion to follow newly-graduated engineers from 

the classroom to their first job, analyze the job 

and its requirements, and observe the transition 

process from new graduate to young competent 

engineer. 

3. Close and intimate contacts with executives of 

experience, responsibility, and authority. 

4. An increased respect for at least one governmen- 

tal agency which has a cost-conscience and feel- 

ing of responsibility for the tax-paying public. 

5. The opportunity to work on design problems in- 

volving ships and thus gain some knowledge of the 

problems of his speciality when used in marine 

wo r k. 

6. For the author and one other professor the joy of 

being at sea without sea-sickness via e submarine 

trip. 

7. The opportunity to exchange ideas and information 

with engineering-educators from other schools and 

to form close friendships with these colleagues. 
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EVALUATION OF, AI'D FUTURE ENDS IN, ENGINEER PROFESSIONAL 
DEVLOPINT PROGRAMS AT NAVAL SHIPYARDS 

Th continueing trendin important segments of indus- 

try is to plan the transition period from new1y-raduate 

engineer to young engineer (Ret. 1, p. 250; 9, p. 316). 

The advantages of this systemized introduction to his 

specific job, and the further enlargement of his profes- 

sional grovth by a11ocatin training time at the start of 

is career pays off in better retention of new employees, 

and in eventual placement of these men in important and 

responsible executive positions. ihis trend is not un!- 

versal, however, as such training costs money, both in 

actual additional funds required and in lost production 

ti:a. A prospective professional development program 

must be carefully balanced; expected results against cost 

to the employer, and such evaluation is often difficult. 

The prorams developed for the San Francisco Iaval 

Shipyard were specifically designed to provide industrial 

education and experience for the young engineer in his 

engineering speciality. Further expansion of his train- 
ing in this field by further university-type training was 

provided, and the opportunity to extend his job opportu- 

nities to the supervisory level was available. Although 

the programs required contributions of money and employee 

working time by the shipyard, it was felt that the expense 

was justified in more efficient future plan production and 



work-1od shifting capabilities. The improved employee 

morale and recruiting inducement made the programs essen- 

tial in these tiues of a shortage of engineering personnel. 

The Naval Shipyards have long devoted a proportionate- 

ly larger amount of time to employee training than have 

many comparable industries. Much of this training has 

been in industrial safety and job technics in the shop. 

This planned program for young engineers at the 

San Francisco Naval Shipyard is a new approach to the 

young engineer education and experience problem at the 

shipyards. The othr ten Naval Shipyards are observing 

with interest the experimental engineering training at 

this shipyard. Should the program prove as efective as 

expected, modifications of the Branch Programs will un- 

doubtedly be adopted by the other yards and integrated 

into their own engineer professional development pattern. 
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