
V Ki 

MGAA CENTRAL LIBRARY 

SEP 1 2016 

National Oceanic/^ UNI
Atmospheric Administration 

US Dept of Commerce 

OTC 1993 

QUE DEGREE PROGRAM FOR THE SHIPBUILDING INDUSTRY 

°) n f-
/ i  i 

. IA. 6 1  
I 1 < 

By 

J. E. Thomas, C. F. Anderson, F. G. Bart lett ,  G. D. Bryant 
Inst i tute of Engineering Technology 

College of Engineering 
Mississippi State University 

This report describes a unique baccalaureate degree program 

designed to prepare graduates for a career in the shipbui lding industry. 

The program came into being because three elements came together at the 

same t ime in the same place. These elements were: (1) the need of an 

expanding shipbui lding industry for a type of personnel not being 

produced by any then exist ing educational program, (2) the creation 

of programs in engineering technology by the Legislature of the State 

of Mississippi and (3) the creation of the Sea Grant Program by the 

Federal Congress. They came together in South Mississippi,  reaching 

a "cr i t ical mass" in 1968 even though each element had received i ts 

own emphasis at a di f ferent point in t ime. 

The need of the shipbui lding industry for a larger number of men 

especial ly educated to provide technical and management leadership in 

the economical construct ion of ships had been heralded by the new 

Merchant Marine Law in 1970 which was to provide increased funding for 

merchant ships bui l t  in American yards. About the same t ime, the 

United States Navy made the decision to bui ld more ships on the basis 

of single-source procurement. These decisions were bringing home to 
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s h i p y a r d s  t h e  f a c t  t h a t  t r a d i t i o n a l  s h i p b u i l d i n g  m e t h o d s  w o u l d  h a v e  

t o  b e  r e p l a c e d  b y  f a s t e r  a n d  m o r e  e c o n o m i c a l  m e t h o d s .  T w o  s h i p y a r d s  

o n  t h e  C e n t r a l  G u l f  C o a s t  w e r e  a m o n g  t h e  f i r s t  t o  d e v e l o p  n e w  s h i p ­

b u i l d i n g  s y s t e m s ,  A v o n d a l e  S h i p y a r d s ,  I n c . ,  i n  N e w  O r l e a n s ,  L o u i s i a n a  

a n d  t h e  " S h i p y a r d  o f  t h e  F u t u r e "  b u i l t  b y  L i t t o n  i n  P a s c a g o u l a ,  

M i s s i s s i p p i .  T h e  n e e d  f o r  a  n e w  t y p e  o f  p e r s o n n e l  t h u s  b e c a m e  e v i d e n t  

i n  S o u t h  M i s s i s s i p p i .  

T h e  G u l f  C o a s t  T e c h n i c a l  I n s t i t u t e  ( f o r e r u n n e r  o f  t h e  I n s t i t u t e  

o f  E n g i n e e r i n g  T e c h n o l o g y ) ,  a  d i v i s i o n  o f  t h e  C o l l e g e  o f  E n g i n e e r i n g  

a t  M i s s i s s i p p i  S t a t e  U n i v e r s i t y ,  h a d  b e e n  i n  o p e r a t i o n  i n  G u l f p o r t ,  

M i s s i s s i p p i  s i n c e  t h e  f a l l  o f  1 9 6 5 .  T h e  I n s t i t u t e  h a d  b e e n  c r e a t e d  

i n  r e s p o n s e  t o  a  1 9 6 4  l a w  p a s s e d  b y  t h e  M i s s i s s i p p i  L e g i s l a t u r e  t o  

o f f e r  b a c c a l a u r e a t e  d e g r e e  c u r r i c u l u m s  w i t h  a n  e m p h a s i s  o n  t h e  a p p l i c a ­

t i o n  o f  e n g i n e e r i n g  p r i n c i p l e s .  T h e  G u l f  C o a s t  T e c h n i c a l  I n s t i t u t e  

o p e n e d  i n  G u l f p o r t ,  M i s s i s s i p p i  i n  S e p t e m b e r  1 9 6 5 .  

D u r i n g  1 9 6 8 ,  t h e  S e a  G r a n t  O f f i c e  o f  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n  

( n o w  a  d i v i s i o n  o f  t h e  N a t i o n a l  O c e a n i c  a n d  A t m o s p h e r i c  A d m i n i s t r a t i o n  

( N O A A )  i n  t h e  D e p a r t m e n t  o f  C o m m e r c e )  w a s  m a k i n g  i t s  f i r s t  g r a n t s  i n  

r e s p o n s e  t o  i m p l e m e n t a t i o n  o f  P u b l i c  L a w  8 9 - 6 8 8  o f  O c t o b e r  1 5 ,  1 9 6 6 .  

T h i s  l a w  e n v i s i o n e d  t h e  d e v e l o p m e n t  o f  m a r i n e  a n d  o c e a n  r e s o u r c e s  b y  a  

s y s t e m  o f  f e d e r a l  e n c o u r a g e m e n t  c o m p a r a b l e  t o  t h e  L a n d  G r a n t  ( M o r r i l l  

A c t )  o f  a l m o s t  a  h u n d r e d  y e a r s  e a r l i e r .  T h e  S e a  G r a n t  O f f i c e  w o u l d  

f u n d  t w o - t h i r d s  o f  t h e  c o s t  o f  a p p r o v e d  p r o j e c t s  w i t h  t h e  o t h e r  t h i r d  

t o  c o m e  f r o m  o t h e r  n o n f e d e r a l  s o u r c e s  s u p p l i e d  b y  t h e  g r a n t e e .  

T h e s e  w e r e  t h e  s e v e r a l  c o n d i t i o n s  w h e n  r e p r e s e n t a t i v e s  f r o m  

A v o n d a l e  S h i p y a r d s ,  L i t t o n  S h i p b u i l d i n g  C o r p o r a t i o n  a n d  t h e  G u l f  C o a s t  

T e c h n i c a l  I n s t i t u t e  h e l d  a  s e r i e s  o f  m e e t i n g s  e a r l y  i n  1 9 6 8 .  
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T h e  c o n s e n s u s  f r o m  t h e s e  m e e t i n g s  w a s  t h a t  t h e  s h i p b u i l d i n g  

i n d u s t r y  n e e d e d  a n  i n p u t  o f  h i g h l y  c o m p e t e n t  t e c h n i c a l  m a n p o w e r  

s p e c i f i c a l l y  e d u c a t e d  f o r  a  c a r e e r  i n  s h i p b u i l d i n g .  I t  w a s  

d e t e r m i n e d  t h a t  t h e  G u l f  C o a s t  T e c h n i c a l  I n s t i t u t e  c o u l d  o f f e r  a  

c u r r i c u l u m  i n  e n g i n e e r i n g  t e c h n o l o g y  w h o s e  g r a d u a t e s  w o u l d  b e  a t t r a c ­

t i v e  t o  t h e  s h i p b u i l d i n g  i n d u s t r y ,  a n d  t h a t  t h e  G u l f  C o a s t  T e c h n i c a l  

I n s t i t u t e  s t a f f  s h o u l d  p r o c e e d  t o  d e v e l o p  a  c u r r i c u l u m  t h a t  w o u l d  b e  

s u b m i t t e d  t o  t h e  S e a  G r a n t  O f f i c e  f o r  f u n d i n g .  

T h e  c u r r i c u l u m  t a u g h t  t o d a y  i s  t h e  r e s u l t  o f  s t u d i e d  e v o l u t i o n  

f r o m  t h a t  d e v e l o p e d  i n  t h e  c u r r i c u l u m  p l a n n i n g  s e s s i o n s .  T h i s  

e v o l u t i o n ,  t h e  r e s u l t  o f  o u r  l e a r n i n g  e x p e r i e n c e ,  h a s  l e d  t o  a  s t r o n g e r  

a n d  b r o a d e r  e m p h a s i s  o n  t h e  s h i p b u i l d i n g  s t r e a m  o f  t h e  c u r r i c u l u m ,  

r a t h e r  t n a n  t r a d i t i o n a l  n a v a l  a r c h i t e c t u r e  a n d  m a r i n e  e n g i n e e r i n g .  

B e f o r e  p r e s e n t i n g  t h e  M a r i n e  E n g i n e e r i n g  T e c h n o l o g y  c u r r i c u l u m ,  

w e  w i l l  d i g r e s s  t o  n o t e  t h e  p h i l o s o p h y  o f  t h e  b a c c a l a u r e a t e  d e g r e e  

a p p r o a c h  t o  e n g i n e e r i n g  t e c h n o l o g y  h e l d  b y  t h e  I n s t i t u t e  o f  E n g i n e e r i n g  

T e c h n o l o g y .  

B a c c a l a u r e a t e  d e g r e e  c u r r i c u l a  b e g a n  t o  d e v e l o p  i n  t h e  m i d d l e  

o f  t h e  s i x t i e s  a s  t h e  r e s u l t  o f  t h e  i m p e t u s  r e s u l t i n g  f r o m  c h a n g e s  i n  

e n g i n e e r i n g  e d u c a t i o n  t h a t  h a d  b e g u n  i n  1 9 5 5  a n d  i n  f a c t  a r e  s t i l l  

c o n t i n u i n g .  S o m e  o r  t h e s e  c h a n g e s  i n  e n g i n e e r i n g  e d u c a t i o n  h a v e  b e e n :  

( 1 )  H i g h e r  m a t h e m a t i c s  e n t r a n c e  r e q u i r e m e n t s  a n d  t h e  a d d i t i o n  o f  m o r e  

a d v a n c e d  m a t h e m a t i c s  t o p i c s  i n  t h e  c u r r i c u l a ;  ( 2 )  T h e  r e m o v a l  o f  a n  

e m p h a s i s  o n  t h e  p r a c t i c a l  a p p l i c a t i o n  o f  t h e  t o p i c s  o f  s t u d y  f r o m  

c u r r i c u l a ,  a n d  ( 3 )  T h e  a d d i t i o n  o f  a  m o r e  t h e o r e t i c a l ,  s c i e n t i f i c  

t r e a t m e n t  o f  t o p i c s  s t u d i e d .  T h e s e  c h a n g e s  r e s u l t e d  i n  c u r r i c u l a  t h a t  
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were most at tract ive to students with a strong scient i f ic bent.  Thus, 

the graduates of  these new curr icula, in greater numbers, went on to 

masters and doctoral  programs and careers in teaching, research, 

development,  and advanced theoret ical  design. 

I f  the new engineering curr icula were more interest ing to students 

with a mathematics-scient i f ic bent,  they were equal ly less attract ive 

to students whose apt i tudes were for the real world of operat ing systems, 

construct ion, manufactur ing and the use of "establ ished design cr i ter ia" 

to achieve better systems at lower costs. I t  is for this "appl icat ions" 

or iented group of students for whom we bel ieve that baccalaureate degree 

curr icula in engineering technology are part icular ly wel l  sui ted. Further,  

we bel ieve that BET curr icula wi l l  prepare graduates for a career in an 

industry rather than for a competence in a discipl ine. Thus, our 

curr iculum in Marine Engineering Technology is intended to prepare the 

graduates for a career in that broad segment of  industry that bui lds, 

manages, and supports the development and operat ion of ships. 

Now let  us turn to the structure of our present curr iculum in 

Marine Engineering Technology. 

Unchanged from the or iginal plan is the divis ion of the curr iculum 

in two parts.  The f i rst  part ,  or Pre-Engineering Technology curr iculum 

(see Figure 1),  was the same preparatory program being required for 

admission to the then exist ing curr icula in Electronic Engineering 

Technology and Construct ion Engineering Technology being offered by the 

Gulf  Coast Technical Inst i tute. This curr iculum is very simi lar to most 

Pre-Engineering curricula with the exception that it includes Algebra 
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a n d  Trigonometry a n d  d o e s  n o t  r e q u i r e  t h a t  t h e  General Physics c o u r s e  

b e  t a u g h t  w i t h  C a l c u l u s .  I t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h i s  P r e -

E n g i n e e r i n g  T e c h n o l o g y  c u r r i c u l u m  i s  a v a i l a b l e  i n  a l l  j u n i o r  a n d  

c o m m u n i t y  c o l l e g e s .  Q u i t e  e v i d e n t  i n  t h e  l i s t i n g  o f  c o u r s e s  i s  t h e  

f a c t  t h a t ,  i n  t h e  t w o  y e a r s  r e q u i r e d  t o  c o m p l e t e  t h i s  p r e p a r a t o r y  

c u r r i c u l u m ,  t h e  s t u d e n t  c a n  d e t e r m i n e  w h e t h e r  o r  n o t  b y  h i s  b a s i c  

a p t i t u d e ,  h e  w i l l  b e  h a p p i e r  i n  a n  a d d i t i o n a l  e d u c a t i o n a l  p r o g r a m  o r i ­

e n t e d  t o w a r d  t h e  a p p l i c a t i o n  o f  e n g i n e e r i n g  p r i n c i p l e s  o r  w h e t h e r  

h i s  p e r s o n a l  a p t i t u d e s  w o u l d  b e s t  b e  r e w a r d e d  b y  a n  e n g i n e e r i n g  c u r r i c ­

u l u m  w i t h  i t s  g r e a t e r  t h e o r e t i c a l  e m p h a s i s .  

T h e  M a r i n e  E n g i n e e r i n g  T e c h n o l o g y  c u r r i c u l u m  ( F i g u r e  2 ) ,  i n  i t s  

p r e s e n t  s t a t e  o f  e v o l u t i o n ,  i s  s t r u c t u r e d  i n  t h r e e  p r i n c i p l e  s t e m s  

w i t h  a  g r o u p  o f  s u p p o r t i n g  c o u r s e s .  

N a v a l  A r c h i t e c t u r e  a n d  S h i p b u i l d i n g  

T h e  f i r s t  c o u r s e ,  Introduction to Naval Architecture and Shipbuilding, 

i n t r o d u c e s  t h e  s t u d e n t  t o  m a r i n e  n o m e n c l a t u r e ,  v e s s e l  d e s i g n  f e a t u r e s ,  

s h i p  s t r u c t u r e  a n d  p o w e r i n g .  D u r i n g  t h e  s e c o n d  t e r m  o f  t h e  J u n i o r  y e a r  

t h e  s h i p b u i l d i n g  T e c h n o l o g y  c o u r s e  d e v e l o p s  t h e  h i s t o r y  a n d  c h a r a c t e r  o f  

s h i p b u i l d i n g  i n  d e t a i l .  S h i p y a r d s  a n d  t h e i r  e q u i p m e n t  a r e  s t u d i e d  w i t h  

p a r t i c u l a r  e m p h a s i s  u p o n  f a b r i c a t i o n  a n d  a s s e m b l y  t e c h n i q u e s  a n d  t h e  

i m p a c t  o f  p r o d u c t i o n  s y s t e m s  u p o n  o v e r a l l  c o s t  a n d  m a n p o w e r  r e q u i r e m e n t s .  

M o d e r n  s h i p b u i l d i n g  p r o c e d u r e s ,  w i t h  e x t e n s i v e  c a p i t a l  i n v e s t m e n t  r e ­

q u i r e m e n t s ,  a r e  a n a l y z e d .  T h e  l a u n c h i n g  f u n c t i o n  i s  d i s c u s s e d  i n  d e t a i l ,  

i n c l u d i n g  t h e  r e l a t i v e  a t t r a c t i v e n e s s  o f  e n d  l a u n c h ,  s i d e  l a u n c h ,  g r a v i n g  

d o c k  c o n s t r u c t i o n ,  e t c .  T h e  i n f l u e n c e  a n d  i n t e r - r e l a t i o n s h i p  o f  t h e  

c o n s t r u c t i o n  p r o c e d u r e  a n d  t h e  m a t e r i a l  h a n d l i n g  a n d  f l o w s  a r e  d e v e l o p e d .  
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T h i s  i s  f o l l o w e d  i n  t h e  n e x t  t e r m  b y  Ship Outfitting and Auxiliary 

S y s t e m s ,  w h i c h  i s  a  d e t a i l e d  d e v e l o p m e n t  o f  t h e  a u x i l i a r y  e q u i p m e n t ,  

p i p i n g  s y s t e m s ,  c a r g o  g e a r  a n d  d e c k  e q u i p m e n t ,  e t c .  T h e  e m p h a s i s  i s  o n  

t h e  i n s t a l l a t i o n  o f  t h e  e q u i p m e n t  a s  t h e  v e s s e l  i s  b u i l t .  P r e o u t f i t  

a d v a n t a g e s  a r e  s t r e s s e d  a n d  t h e  m e t h o d s  o f  f a b r i c a t i o n  a n d  i n s t a l l a t i o n  

a r e  o u t l i n e d  f o r  t h e  v a r i o u s  s y s t e m s .  T h e  l a b o r a t o r y  p r o b l e m s  i n c l u d e  

e n g i n e  r o o m  l a y o u t ,  p i p i n g  d r a w i n g s  a n d  p r o b l e m s  r e l a t i n g  t o  t h e  

i n s t a l l a t i o n  a n d  o u t f i t .  

Shipyard Management and Economics p r o v i d e s  a  b a c k g r o u n d  f o r  f u t u r e  

d e c i s i o n s  i n v o l v i n g  e n g i n e e r i n g  e c o n o m y .  T h e  p r o p e r  r o l e  o f  m a n a g e m e n t  

i s  d e v e l o p e d ,  i n c l u d i n g  t h e  v a r i o u s  f u n c t i o n s  a n d  r e s p o n s i b i l i t i e s .  

E s t i m a t i n g ,  s c h e d u l i n g ,  w o r k  p a c k a g e s ,  c o n t r o l  p r o c e d u r e s  a n d  m a n a g e m e n t  

i n f o r m a t i o n  r e q u i r e m e n t s  a r e  c o v e r e d .  T h e  s h i p b u i l d i n g  L a b o r a t o r y  i s  

d i s c u s s e d  l a t e r  i n  t h i s  p o r t i o n  o f  t h e  p a p e r .  

S t r u c t u r e s  

B a s i c  statics i s  f o l l o w e d  b y  a  strength of Materials c o u r s e  t h a t  

c o n c e n t r a t e s  o n  t h e  s t r e s s ,  s t r a i n ,  a n d  d e f o r m a t i o n  o f  b e a m s  a n d  c o l u m n s ,  

relating the components to the structure of a vessel. Theory and Practice 

o f  s h i p  s t r e n g t h ,  w h i c h  f o l l o w s  i n  t h e  S e n i o r  y e a r ,  d e a l s  w i t h  h u l l  

g i r d e r  s t r e n g t h  a n d  b e n d i n g .  S c a n t l i n g s  a r e  d e v e l o p e d  u s i n g  t h e o r y  a n d  

A B S  R u l e s .  T h e  L a b o r a t o r y  p r o v i d e s  a n  o p p o r t u n i t y  t o  w o r k  o u t  I / Y  a n d  

m i d s h i p  s e c t i o n  d a t a  a n d  d r a w  v a r i o u s  s t r u c t u r a l  d e t a i l s .  R i g g i n g ,  r u d d e r ,  

a n d  m a s t  s t r e n g t h  r e q u i r e m e n t s  a r e  d i s c u s s e d .  D u r i n g  t h e  s e c o n d  t e r m  

of the Junior year, a comprehensive course, Metallurgy of ships, welding 

a n d  c o r r o s i o n ,  c o v e r s  b a s i c  m e t a l  1 u r g y ,  w e l d i n g  p r o c e s s e s  a n d  p r o c e d u r e s  
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a n d  t h e  u n i q u e  m e t a l l u r g i c a l  r e q u i r e m e n t s  o f  t h e  s h i p b u i l d e r .  T h e  

c o r r o s i o n  a s p e c t s  o f  s h i p  o p e r a t i o n  t o g e t h e r  w i t h  t h e  e f f e c t i v e n e s s ,  

e c o n o m i c s  a n d  a p p l i c a t i o n  o f  c o a t i n g s  a r e  d i s c u s s e d .  

T h e  workboat Design c o u r s e  w i l l  b e  d i s c u s s e d  i n  c o n j u n c t i o n  w i t h  

the previously mentioned Shipbuilding Laboratory. 

M a r i n e  E n g i n e e r i n g  

B a s i c  m a r i n e  t h e r m o d y n a m i c s ,  h e a t  t r a n s f e r ,  p e r f e c t  g a s e s ,  i n t e r n a l  

combustion engines steam, entropy, turbines, etc., are covered in The 

T h e o r y  o f  M a r i n e  H e a t  E n g i n e s  d u r i n g  t h e  f i r s t  s e m e s t e r ,  w i t h  a  l a b o r a t o r

p r o v i d i n g  a n  o p p o r t u n i t y  t o  w o r k  r e a l i s t i c  p r o b l e m s  r e l a t i n g  t o  o p e r a t i o n  

o f  s h i p  m a c h i n e r y .  

D u r i n g  t h e  s e c o n d  s e m e s t e r ,  c u r v e s  o f  f o r m ,  s t a b i l i t y  c r i t e r i a ,  t r i m

a n d  f l o o d a b l e  l e n g t h  a r e  c o v e r e d  i n  s h i p  s t a t i c s  a n d  s t a b i l i t y .  B o t h  

t h i s  c o u r s e  a n d  t h e  p r e v i o u s l y  d e s c r i b e d  i n t r o d u c t o r y  c o u r s e  u t i l i z e  

l a b o r a t o r y  t i m e  d u r i n g  w h i c h  s h i p  l i n e s  a r e  d r a w n  a l o n g  w i t h  h y d r o s t a t i c  

c u r v e s  a n d  c r o s s  c u r v e s  f o r  s t a b i l i t y .  

T h e  ship Resistance and Propulsion c o u r s e  i n  t h e  f i r s t  s e m e s t e r  o f  

t h e  S e n i o r  y e a r  c o v e r s  t h e  b a s i c  e l e m e n t s  o f  s h i p  r e s i s t a n c e ,  p o w e r  a n d  

p r o p u l s i o n  r e q u i r e m e n t s ,  p r o p e l l o r s ,  s h a f t i n g ,  s t e r n  g e a r ,  s t e e r i n g  a n d  

r u d d e r s .  S h i p  V e n t i l a t i o n ,  H e a t i n g  a n d  A i r  C o n d i t i o n i n g  O u t l i n e s  t h e  

r e q u i r e m e n t s  f o r  s u c h  s y s t e m s  a n d  d e v e l o p s  i n  d e p t h  t h e  p r o b l e m s  o f  

a r r a n g e m e n t ,  i n s t a l l a t i o n ,  a n d  t e s t i n g  o f  t h e  s y s t e m s .  V e n t i l a t i o n  a n d  

r e f r i g e r a t i o n  s y s t e m  d r a w i n g s  a r e  p r e p a r e d  i n  t h e  p r o b l e m - s o l v i n g  

l a b o r a t o r y .  

y  

 



OTC 1993 -8-

Supporting Subjects 

The courses grouped under the heading of Supporting Subjects are 

simply that.  Applied Graphics  is in part  computer graphics and in 

part  graphical solutions, Applied calculus  is the application of 

calculus to the solution of industrial problems, and computer Language 

is an introduction to computer programming. In the second semester,  

Applied Mathematics is chiefly applied differential equations. Applied 

Dynamics is simply that, and Physical Oceanography and Geological-

Biological-Chemical  Oceanography are essentially applied oceanography, 

with an emphasis on the influence of the marine environment on ship 

design and operation as well as i ts influence on the ecosphere. 

Neither of these two latter courses are intended to be the f irst  courses 

leading to a major in the subject.  

I t  should be pointed out that all  the courses are taught using 

both English Units and Syst&me International d'Unites (S.I.)  version 

of metrication. I t  is our conviction that graduates should be comfortable 

with both systems because of the international nature of the shipbuilding 

industry. 

Special Design Courses 

The shipbuilding Laboratory course, offered in the second semester 

of the Senior year,  is  designed to pull  together into one course much 

of the material that has been covered previously in separate increments.  

The class,  depending on class size, is divided into groups of three to 

six students.  Each group is required to view i tself as a shipbuilding 

company. All groups are then given the same problem to attack by the 
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m e t h o d  t h a t  e a c h  i n d i v i d u a l  g r o u p  s e l e c t s .  A s  a n  e x a m p l e ,  t h e  p r o j e c t  

f o r  t h e  s e n i o r  c l a s s  i n  t h e  s p r i n g  o f  1 9 7 3  w a s  a  d e s i g n  o f  a  n e w  s h i p y a r d  

t o  c o n s t r u c t  a  l a r g e  n u m b e r  o f  2 5 0 , 0 0 0  D W T  t a n k e r s .  T h e  h i g h l i g h t  o f  

t h e  c o u r s e  i s  t h e  S h i p y a r d  D e s i g n  P r e s e n t a t i o n .  F o r  t h i s  p r e s e n t a t i o n ,  

t h e  g r o u p s  o r  c o m p a n i e s  p r e p a r e  a  o n e - h o u r  o r a l  p r e s e n t a t i o n  t h a t  i s  

m a d e  b e f o r e  a  P a n e l  o f  C r i t i c s ,  m a d e  u p  o f  r e p r e s e n t a t i v e s  f r o m  s h i p y a r d s ,  

d e s i g n  f i r m s ,  U n i t e d  S t a t e s  N a v y ,  U n i t e d  S t a t e s  C o a s t  G u a r d ,  a n d  o t h e r  

i n t e r e s t e d  r e p r e s e n t a t i v e s  f r o m  t h e  m a r i t i m e  i n d u s t r y .  I n  a d d i t i o n  t o  

m a k i n g  t h e  p r e s e n t a t i o n ,  t h e  s t u d e n t s  m u s t  d e f e n d  t h e i r  p r e s e n t a t i o n  

b e f o r e  t h e  p a n e l .  

T h e  Workboat Design c o u r s e  i s  t h e  l a t e s t  a d d i t i o n  t o  t h e  c u r r i c u l u m  

a n d  w i l l  b e  i n i t i a t e d  i n  t h e  s p r i n g  o f  1 9 7 5 .  I n  t h i s  c o u r s e ,  t h e  s t u d e n t s  

w i l l  b e  r e q u i r e d  t o  f o c u s  u p o n  t h e  u n i q u e  d e s i g n  a n d  m a n u f a c t u r i n g  p r o b l e m s  

a s s o c i a t e d  w i t h  t u g s ,  b a r g e s ,  a n d  w o r k b o a t s  u p  t o  2 0 0  f e e t  i n  l e n g t h .  

E f f o r t s  t o  r e l a t e  t h e  a c a d e m i c  p r o g r a m s  t o  t h e  s h i p b u i l d i n g  i n d u s t r y  

h a v e  b e e n  f a c i l i t a t e d  b y  t h e  v i g o r o u s  s u p p o r t  w h i c h  w e  h a v e  r e c e i v e d  

f r o m  t h e  s h i p y a r d s  a n d  n a v a l  a r c h i t e c t s  i n  p r i v a t e  p r a c t i c e .  S h i p y a r d s  

a n d  g o v e r n m e n t a l  a n d  p r i v a t e  a g e n c i e s  h a v e  b e e n  g e n e r o u s  i n  p r o v i d i n g  

o n - c a m p u s  l e c t u r e r s .  T h e s e  l e c t u r e r s  h a v e  v i s i t e d  t h e  c l a s s r o o m  t o  

m a k e  i n - d e p t h  p r e s e n t a t i o n s  o f  s p e c i f i c  a r e a s  o f  i n t e r e s t .  F o r  e x a m p l e ,  

t h e r e  h a v e  b e e n  p r e s e n t a t i o n s  b y  M o l d  L o f t  S u p e r i n t e n d e n t s ,  D i r e c t o r s  

o f  S c h e d u l i n g ,  t h e  D i r e c t o r  o f  E s t i m a t i n g ,  a  C a p t a i n  f r o m  t h e  C o a s t  G u a r d  

a n d  s o  f o r t h .  T h i s  v e r y  a c t i v e  p a r t i c i p a t i o n  h a s  b r o u g h t  s i x  t o  e i g h t  

v i s i t o r s  p e r  y e a r  t o  c a m p u s  a n d  b r o u g h t  a  s u b s t a n t i a l  s t e e l  a n d  s a l t  

w a t e r  f l a v o r  t o  t h e  p r o g r a m .  I n  a d d i t i o n ,  w e  h a v e  b e e n  t h e  r e c i p i e n t s  
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o f  m a n y  c o n t r i b u t i o n s  o f  v a l u a b l e  d a t a .  W e  h a v e  r e c e i v e d  s e v e r a l  l a r g e  

m o d e l s ,  r e a m s  o f  d a t a ,  p l a n s  a n d  s p e c i f i c a t i o n s  o f  s h i p s .  I n  a d d i t i o n ,  

o u r  s t u d e n t s  h a v e  b e e n  t h e  g u e s t s  o f  n u m e r o u s  s h i p y a r d s  o n  f i e l d  t r i p s  

a n d  t o u r s  o f  f a c i l i t i e s .  T h e s e  t o u r s  h a v e  b e e n  " v i s i t s  i n  d e p t h "  a n d  h a v e  

b e e n  p a r t i c u l a r l y  h e l p f u l  i n  m a k i n g  t h e  s h i p b u i l d i n g  w o r l d  r e a l .  

I n  1 9 7 3 ,  a t  t h e  c o n c l u s i o n  o f  t h e  S h i p y a r d  D e s i g n  P r e s e n t a t i o n ,  

t h e  P a n e l  o f  C r i t i c s  w a s  c o n v e n e d  a s  t h e  C u r r i c u l u m  R e v i e w  C o m m i t t e e .  

T h e  c h a r g e  t o  t h e  C o m m i t t e e  w a s  t o  r e v i e w  t h e  c u r r i c u l u m  i n  M a r i n e  

E n g i n e e r i n g  T e c h n o l o g y  a n d  s u g g e s t  m o d i f i c a t i o n s  e i t h e r  o f  a d d i t i o n  o r  

d e l e t i o n s .  T h e  r e v i e w  w a s  t o  b e  c o n d u c t e d  i n  t h e  l i g h t  o f  t h e  p e r f o r m a n c e  

o f  t h e  g r a d u a t e s  o f  t h r e e  c l a s s e s :  1 9 7 0 ,  1 9 7 1 ,  1 9 7 2 .  

W e  w e r e  d e e p l y  g r a t i f i e d  b y  t h e  d e g r e e  t o  w h i c h  i n d u s t r y  l e a d e r s  

h a d  l o o k e d  i n t o  t h e  p e r f o r m a n c e  o f  o u r  g r a d u a t e s  a n d  h a d  f a m i l i a r i z e d  

t h e m s e l v e s  w i t h  t h e  s t r u c t u r e  o f  t h e  c u r r i c u l u m .  

T h e  r e s u l t s  o f  t h e  d i s c u s s i o n s  a r e  b e i n g  u t i l i z e d  i n  t h e  c o n t i n u e d  

e v o l u t i o n  o f  t h e  c u r r i c u l u m  i n  M a r i n e  E n g i n e e r i n g  T e c h n o l o g y .  

T h i s  i s  p r o b a b l y  a n  a p p r o p r i a t e  t i m e  t o  s u m m a r i z e  t h e  c h a n g e s  t h a t  

h a v e  b e e n  m a d e  f r o m  t h e  o r i g i n a l  c u r r i c u l u m  ( s h o w n  i n  F i g u r e  4 ) .  

A t  t h e  s u g g e s t i o n  o f  t h e  C o m m i t t e e  a n d  i n  k e e p i n g  w i t h  t h e  p r e v i o u s l y  

s t a t e d  d e c i s i o n s  o f  t h e  s t a f f  t o  i n c r e a s e  t h e  e m p h a s i s  o n  s h i p b u i l d i n g ,  

t h r e e  t y p e s  o f  c h a n g e s  h a v e  b e e n  m a d e .  F i r s t ,  s i g n i f i c a n t  c h a n g e s  h a v e  

b e e n  m a d e  i n  c o n t e n t  o f  m a n y  o f  t h e  c o u r s e s .  S e c o n d ,  t h e  s e q u e n c e  i n  

w h i c h  s o m e  o f  t h e  c o u r s e s  a r e  o f f e r e d  h a s  b e e n  r e a r r a n g e d .  T h i r d ,  c e r t a i n  

c o u r s e s  h a v e  b e e n  r e p l a c e d  i n  t h e  c u r r i c u l u m  b y  c o u r s e s  t h a t  s u p p o r t e d  

t h e  n e w  e m p h a s i s .  



OTC 1993 _n_ 

The courses that have been removed are shown in parentheses on 

Figure 4.  

I t  became evident in practice that an advanced course in Engineering 

Graphics  including an introduction to computer graphics would be of value. 

This course replaced Electronic Computing Technology. 

The course in Fluid Dynamics was removed. The necessary material 

was absorbed into Ship Stat ics ,  Ship Resis tance and Propuls ion,  and 

ship outf i t t ing.  This opened time for another specialized course. 

The four courses in Electrical Circuits and Laboratory were replaced 

by the two courses in Applied Oceanography. 

The l isting, naming and rearranging of courses is misleading if  i t  

leaves the impression that course outlines and textbooks are readily 

available.  Actually, in the areas of applied Naval Architecture and 

Marine Engineering, very few formal teaching materials are available.  

In the areas of Shipbuilding Technology and Shipyard Operations, no 

American textbooks exist .  We have used translations of a Russian text 

as well as British-published texts in an effort  to put t imely, printed 

material in the hands of the students.  Publications of the Society of 

Naval Architects and Marine Engineers,  and publications of the United 

States Navy have been used. The American Bureau of Shipping has been 

particularly gracious in supplying copies of their publications for 

s t u d e n t  u s e .  A d d i t i o n a l l y ,  t h e  A m e r i c a n  B u r e a u  o f  S h i p p i n g  w i l l ,  i n  

1974, include the Institute of Engineering Technology in that group of 

institutions to whom an outstanding senior is recognized by the award of 

a watch. 



This scarcity of sources for curriculum material identifies one 

of the particular challenges faced by the teaching staff in creating 

and implementing the courses in the Marine Engineering Technology 

curriculum. The challenge has been met because of the combination of 

academic preparation and 11real world 11 experience. 

All faculty members hold a master's degree. Two of the present 

staff have degrees in Naval Architecture and Marine Engineering and one 

in Aeronautical Engineering. The experience of the present staff 

encompasses shipbuilding, ship design, marine engineering, marine 

transportation, structural design, manufacturing and testing. The 

motivating force that has welded the group together has been a deep 

belief that there is a career in today's world for a graduate who is 

interested in the application of engineering principles - engineering 

technology - to the building of ships. 

The chart below summarizes the starting salaries which the graduates 

of the Marine Engineering Technology have received. 

LOW SAL. AVG. SAL. HIGH SAL. 
YEAR NO. GRADUATES NO. JOB OFFERS ACCEPTED ACCEPTED ACCEPTED 

1970 
1971 
1972 
1973 

7 

7 

6 

12 

13 
20 
11 
24 

800 
850 
850 
708 

833 
884 
893 
928 

960 
950 
950 

1,450 
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The average salary accepted by graduates is comparable to the 

national average of starting salaries for engineers over the same period. 

The number of offers per graduate has been gratifying because this period 

is one in which jobs have not been plentiful. The graduates of this 

curriculum have been employed by or are presently employed by the following 
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c o m p a n i e s :  A v o n d a l e  S h i p y a r d s ,  I n c . , I n g a l l s  S h i p b u i l d i n g *  N e w p o r t  

N e w s  S h i p b u i l d i n g  a n d  D r y  D o c k  C o m p a n y ,  B e t h l e h e m  S t e e l  C o r p o r a t i o n ,  

L e v i n g s t o n  S h i p b u i l d i n g  C o m p a n y ,  J .  J .  M c D e r m o t t  C o m p a n y ,  M a i n  I r o n  

W o r k s ,  I n c . ,  M i s s i s s i p p i  M a r i n e  C o r p o r a t i o n ,  W e s t i n g h o u s e  E l e c t r i c  

C o r p o r a t i o n ,  S E D C O ,  I n c . ,  R e a d i n g  a n d  B a t e s  D r i l l i n g  C o m p a n y ,  A l a b a m a  

S h i p b u i l d i n g  a n d  D r y  D o c k  C o m p a n y .  

T h u s  f a r ,  m o s t  o f  o u r  g r a d u a t e s  f r o m  t h i s  c u r r i c u l u m  h a v e  b e e n  

e m p l o y e d  i n  t h e  e n g i n e e r i n g  d e s i g n  o f f i c e s  o f  s h i p y a r d s .  T h e r e  i s  s o m e  

e v i d e n c e  t h a t  t h e r e  w i l l  b e  a n  i n c r e a s i n g  n u m b e r  o f  j o b  o f f e r s  m a d e  b y  

t h e  p r o d u c t i o n  d e p a r t m e n t s  o f  t h e  s h i p y a r d s .  I t  i s  i n  t h e  p r o d u c t i o n  

d e p a r t m e n t s  t h a t  w e  a n t i c i p a t e  t h a t  o u r  g r a d u a t e s  w i l l  b e  a b l e  t o  m a k e  

a  u n i q u e  a n d  v a l u a b l e  c o n t r i b u t i o n  t o w a r d  a n  e c o n o m i c a l  i n c r e a s e  i n  

p r o d u c t i v i t y .  F i g u r e  3  i s  o n e  v i e w  o f  t h e  r e l a t i o n s h i p s  i n  a  s h i p y a r d  

t h a t  w e  b e l i e v e  t h a t  t h e  g r a d u a t e s  o f  t h e  M a r i n e  E n g i n e e r i n g  T e c h n o l o g y  

c u r r i c u l u m  c a n  f i l l  i n  a  p a r t i c u l a r l y  a f f e c t i v e  m a n n e r .  A s  s t a t e d  

b e f o r e ,  m o s t  o f  t h e  g r a d u a t e s  h a v e  g o n e  t o  w o r k  i n  t h e  E n g i n e e r i n g  

D e s i g n  O f f i c e  a n d  m o s t  c a r r y  t h e  t i t l e  o f  N a v a l  A r c h i t e c t  o r  M a r i n e  

E n g i n e e r .  I n  a d d i t i o n  t o  t a k i n g  p o s i t i o n s  i n  m i d d l e  s u p e r v i s i o n  i n  

p r o d u c t i o n ,  w e  f e e l  t h a t  t h e  b r e a d t h  o f  t h e i r  a c a d e m i c  t r a i n i n g  w i l l  

p e r m i t  t h e m  t o  p e r f o r m  a  r o l e  o f  l i a i s o n  a n d  c o o r d i n a t i o n  b e t w e e n  d e s i g n  

a n d  p r o d u c t i o n  t h a t ,  i n  t i m e ,  c o u l d  b e  o f  s u b s t a n t i a l  v a l u e .  

T h u s  f a r ,  r e l a t i v e l y  f e w  o f  o u r  g r a d u a t e s  h a v e  a c c e p t e d  j o b s  o r  h o l d  

p o s i t i o n s  i n  i n d u s t r i e s  t h a t  a r e  p a r t i c u l a r l y  r e l a t e d  t o  t h e  p r o d u c t i o n  

a n d  t r a n s p o r t a t i o n  o f  p e t r o l e u m  p r o d u c t s .  W e  a r e  c o n f i d e n t  t h a t ,  a s  

k n o w l e d g e  o f  t h e  c u r r i c u l u m  s p r e a d s  a n d  s t u d e n t s  p e r f o r m  w e l l  i n  i n d u s t r y ,  
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w e  w i l l  f i n d  a n  i n c r e a s i n g  n u m b e r  o f  t h e m  i n  i n d u s t r i e s  w h o s e  p r i n c i p l e  

a r e a s  o f  o p e r a t i o n  a r e  i n  t h e  o f f s h o r e  o i l  b u s i n e s s .  

I n  a d d i t i o n  t o  c u r r i c u l u m  e v o l u t i o n ,  i n  t h e  f u t u r e ,  w e  a r e  l o o k i n g  

f o r w a r d  t o  r e c e i v i n g  a p p l i c a t i o n s  f o r  a d m i s s i o n  f r o m  s t u d e n t s  f r o m  

h i g h  s c h o o l s  a n d  j u n i o r  c o l l e g e s  l o c a t e d  n e a r  s h i p b u i l d i n g  c e n t e r s .  T o  

f a c i l i t a t e  t h i s  g r o w t h ,  w e  h a v e  e v o l v e d  t w o  t y p e s  o f  C o o p e r a t i v e  

E d u c a t i o n  p r o g r a m s  t h a t  c a n  b e  i m p l e m e n t e d  w i t h  m o s t  j u n i o r  c o l l e g e s .  

T h e s e  p r o g r a m s  w o u l d  p e r m i t  t h e  s t u d e n t  t o  c o m p l e t e  h i s  F r e s h m a n  a n d  

S o p h o m o r e  y e a r s  a t  a  j u n i o r  c o l l e g e  n e a r  h i s  h o m e  a n d  c o m p l e t i n g  s e v e r a l  

w o r k  p e r i o d s  i n  a  s p o n s o r i n g  s h i p y a r d .  H e  a l s o  w o u l d  c o m p l e t e  a  w o r k  

p e r i o d  d u r i n g  t h e  s u m m e r  b e t w e e n  t h e  J u n i o r  a n d  S e n i o r  y e a r s .  

T h e r e  a r e  s e v e r a l  a d v a n t a g e s  t o  t h e s e  p r o g r a m s .  

O n e  a d v a n t a g e  i s  t h e  i n c r e a s e d  l i k e l i h o o d  t h a t  t h e  g r a d u a t e  w i l l  

b e  a  m o r e  s t a b l e  e m p l o y e e  i n  a  p o s i t i o n  i n  a  f a m i l i a r  g e o g r a p h i c  a r e a .  

T h e r e  i s  t h e  f i n a n c i a l  a d v a n t a g e  t h a t  t h e  s t u d e n t  w o u l d  h a v e  t o  b e  a w a y  

f r o m  h o m e  f o r  o n l y  t w o  a c a d e m i c  y e a r s .  A  t h i r d  a d v a n t a g e  i s  t h e  e x p e r i ­

e n c e  g a i n e d  i n  s h i p y a r d  e m p l o y m e n t  a s  a  p a r t  o f  h i s  a c a d e m i c  p r o g r a m .  

W e  h a v e  s e v e r a l  s h i p y a r d s  e x p l o r i n g  t h e s e  p r o g r a m s  a n d  w e  m a y  a d m i t  

t h e  f i r s t  s t u d e n t s  i n  t h e  f a l l  o f  t h i s  y e a r .  
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s h i p y a r d  p r a c t i c e .  
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