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NATI ONAL STEEL AND SHI PBUI LDI NG COMPANY

| NTER- DEPARTMENT MEMO

me— 6/ 4/ 80

ToSalalrench via R_H Vsrimann, 3 _Giargis,.J.LighthodyDes:
& L. P. Baumschilt

Subject e LRF P I N AUEZIY--SUTRAR Job No,
rom__T. S._Roach & J. R Ruecker

Dent.

The major portion of the shipbuilding industry survey was conducted
fromMay 12 to June 3, 1980. The survey included the follow ng
el even U. S. shipyards:

Todd Pacific Shipyard Corp. San Pedro, Calif.

Li vi ngston Shi pbui | di ng Co. _ Orange, Texas

IngalI's Shipbuilding/Litton. Industries Pascagoul a, M ss.

Avondal e Shpyards, Inc. New Ol eans, La.

Newport News Shipbuilding & Drydock Co.. Newport News, Va.

Nor't ol k Shi pbui I di ng{ & &/dock corp. Nor f ol k, Va.

Sun ShIC%bUI |'ding & Drydock Co. _ Chester, Pa.

G. D rp. - Quincy Shipbuilding Dv. QUi ncy, Mass.

Bath [ron Works Corp. Bat h, ~Me.

Peterson Buil ders Sturgeon Bay, Ws.

Bay Shi pbui | di ng Corp. Sturgeon Bay, Ws.
All yards with the exception of incy welcomed us graciously and were

cooperative in sharing their facilities and experiences with us. Quincy
on the other hand was reluctant to permt our visit and hurried us
through their facilities. After viewing their facilities we concluded
that their reluctance to let us in was due to their possible embarrass-
ment over the [ow level of operations. Their enploynent is at an all
time low, probably less than 2000, with no new work in sight.

Key points of the survey are expanded upon in the follow ng pages.
Also attached are the comrents on each yard visited.

Respectful |y,

= L2 0

. Roach, Supervisor
Pacilities Engineering

J/ R. Ruecker _
Senior Industrial Engineer

micm
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0, 8. 81 PYARD TECHNOLOGY MATR
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\'\ TI'EM PRECONSTRUCTION _ PANEL LINE
SUIPYARD \ PRIMER PANBL STIFFNER WHEB TS NOTES
STATION STATION STATION STATION
NASSQ0 No Yes No No No
rodd-Paclfic Yes Yes No No No
Shipyard Oo.
Levingston Yes Yes b Yesu) Nou) N,o‘z’ (1) New not in use yet
Shipbuilding o. (2) Room allowed for addition
to panel line.
fngalls Shipbuilding No Yes Yea Yen Yeg 1) Panel it max of 60 1.
Litton Industries
Avondale Shipyard Yesu) Yes. Yes Yes Yes (1) Prinmer removed fran weld
Inc. areas. :
Newport News
Sh‘::)bulldlng & Xes‘n Yes Yes Yes Yes (1) Primer removed from weld
Drydock Co. areas.
Norfolk Shipbuilding Ho No No No No
& Drydodk Qorp.
Sun Shipbuilding Yesu) Yee(z) Yea‘z' Yea(z) Yes(z’ (1) Priier removed fram weld
& brydock Oo. . aiea primer blasted off.
(2) New in 1980.
G. D. Oorp.-(rincy No Yes Yes Yes Yes
Shipbuilding bDiv. ,
Bath Iron Works Corp. Yes o No No No
Peterson Bullders Yesu) to No to No (1) prime 50% of the time.
Bay Shipbullding Yes Yes Yes Yes Yes
Qurp,




U. S. SHIPYARD TECHHOLOGY MATRIX

\\ ITEM‘ NUMBER NUMBER BERTHS CMRQ:*I{E MUVEMUNY
SHIPYARD ™~ BUILDING DRYDOCKS LIN. LIFT ar NOTES
~—  |posiTions FT. et UNITS
(1) (2) ‘
NASSO0 -4 1 6,355 175 Cranes (1) Three inclined ways one
building basin.
(2) Leased at NASSCO with
other conpanies.
Todd-Pacific 2 1) 2 4,800 175 (2) rlat Bed Transporters (1) Inclined ways.
Shipyard Qo. (2) (2) 1wo 175 T Cranes.
Levingston 1 n 3 2,400 %g% Flat Bed Transporters (1) Side launch way 1200°'long.
Shipbuilding Oo. Cranes {2) 400 ton barge crane, 120
. ton in yard crane.
Ingalls Shipbuilding 1 (1) 0 @) " 4,000 200 Self propelled (1) Lawch pontoon fed by
Litton Industries Transporter 200 Toh five construction bays.
(2) No drydock activity in
new oonstruction facility.
(1) 2) go0 '3
Avondale Shipyard 2 3 3,600 500 Self propelled (1) Side launch ways both
Inc. ' transporter 500 Ton  approx. 1200' long.
(2) Flat slab utilizing dry-
dock for launching.
{3) 600 Ton barge crane.
() @) - ggp I
Newport News Shipbldg 10 5 12,000 575 Self propelled (1) 5-inclined ways, 2-basins,
& Drydock Co. transporter 550 Ton 3-graving docks.
Rallcars 50 T. (2) Use basins as graving
docks.
(3) 900 Ton Goliath, 275 ¥hic:
Norfolk Shipbuilding 5 (1) 2 2) 12,000 65 Flat bed transporter (1) 4 marine ra'lways and 1-

& brydock Corp. '

(2)

inclined way.
(2) New drydock 950' x 192°.



Cor poration

(3)

and chi ne.

(I E IS i 6.1 ot Lo d do b d Led lead L % I O B l !
U S SHIPBU LDING TECHNOLOGY MATRI X
(continued)
S~ ITEM | NUMBER BERTHS | MAX. NOVENENT
POSI TI ONS FT. (TONS) UNITS
(1) aoo‘?) . |
Sun Shipbuilding & 4 1 3,900 350 self propelled él) 2-inclined ways, 2-hydraulic
* Drydock Co. transporter 225 Ton lat Slabs utilizing drydock
Railcars 50 T. for launchings.
(2) 800 Ton barge crane, 250
(3' Ton in yard crane.
)
G D. Cor p. - Qui ncy 5 (1) 1 @ 4,600 | MO Self propelled (1) 3-building basins, 2 new
Shipbui I ding Div. transporter 240 construction basins.
Railcars 50 T. 52) Basins are also used for
rsydocki ngf .
\&.) 1200 Ton Goliath, 175
irley.
Bath Iron Wrks a B 1 2,900 220 self propelled (1) Inclinedways
Cor porati on transporter
Peterson Builders p 1 N A 200 Transporter Craw er (1) Side launch
crane
Bay Shi pbui | di ng 2 (1) 1 7,090 200 Crawl er Transporter (1) I-side launch, and 1

graving dock.



Shipbuilindg biv.
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U. S. SHIPYARD TECHNOLOGY MATRIX
) ITEM NUMBER SITE TYPE WORK 1 OTHER
Tl OF SIZE NEW REPMRI WORK NOTES
s pny *\\ MDY AVRRC iacors | CONSTRICTION !
I ]
NAS (0 6,800 147 AD Tankexrs 35, 1] Yes -
to 190,000 pWr
A g (1)
élo?d 1;.—.:31&0 3,600 20 FrG-7 llres(1 (1) Past has been all repair work,
upy * increased activity in new construct
1evingston 2,000 100 Bulkers Yes(1 Jack-Ups Drill Rigs | (1) PFixst priority in yard is repal:
Shipbullding Oo. 32,000 pWr Semi-Submersible work. Separate repalr facilities
down river and N/C facilities is
used to support repalr work.
Ingalls Shipbldg, .1,000 611(1) Spruance Class 2] Jack-Ups Drill (1) only using 400 acres.
Litton Industries ' Destroyers Platforms Semi- (2) Separate repair facility across
Submersible river.
Avondale 6,500 218 Tankers Yes Barges Drill
Shipyard Inc. 42,000 DWr Platforms Tugs
Newport News 22,000 475 NG Crd)su) Yes (1) Noith yard dedicated to com-
Shipbldg. & Carriers, Air- mercial work and south yard to Navy
hrydock craft Carriers, work.
Submarines
Norfolk Shipbldg. 2,500 120 No Yes -
& Drydock Corp.
Sun Shipbuilding 4,000 200 Ro—Ro Yes Pressure Vessels
& uydock Co. Med. Pankers 0il Refinery BEquip.
Wind Tunnels
G. D. Corp.-Quincy ].,500(1 180 ING Yes (1) Estimated



U. §. SHIPYARD TECHNOLOGY MATRI

(continued)
I''EM NUMBER SITE TYPE WORK

,OF SIZE NEW - OTHER o
SUIPYARD EMPLOYEES | (ACRES) | consrrucrion |FEPATH WORK NOTES
Bath Tron Works 4,000 56 ‘' | rra-7 ' Yes | Steel Fab, for (1) Includes 25 acre off-site steel .
Qorp. : : Nuclear plant. fabrication plant.

| |
Peterson ' 950 13 Tuna Boats'V Yes ‘Tiactor (1) Capable of bullding steel,
Bul lders Patrol Ships ‘Transporters alumitm, wood and fiberglass vessels
Bay Shipbuilding 1,500 36 Ore-Carriers Yes
Corp.




U. S. SHIPYARD TECHNOLOGY MATRIX

ITEM Jres BLAST PAINT USE OF HOTES

SHIPYARD e eminR FACILITY FACILITY | MANLIFTS

HASSOO Jig Pins Outside Outside Yes'™ | (1) only several currently in use.

Todd-Pacific Fixed Jigs Outsldeu) Ooutside No (1) Have enclosed facility for gmall assenblie

Shipyard Co.

Ievingston Jig Pins Outside Outside o

Shipbuilding Co

Ingalls Shipbullding Jig Pins Inside(” Inside(z) Yes (1) Auto blast facility, max. unit 80 tonms.

ILitton Industries (2) Unit moved to another building for paintin

Avondale Fixed Jigs Insideu) Inside(l) Yes (1) Blasting ahd painting occurs in the same

shipyard Inc. building with a separate room for each functic
(blast, clean, paint and dry).

Newporl News Jig Pins Outsideu) Outside Yes (1) NPN has a smdll inside blast facility whic

Shipbullding & Drydock | ° handles only 10% of the work. A'1 large unit
blastiing is done oulside.

Norfolk Shipbuilding Fixed Jigs Outside Outside Yes

& Drydock Coxp.

Stn Shipbuilding Jig Pins nside! tnside V) Yes (1) New blast and paint facility, May 1980.

& Drydock Corp. Blasting and painting done in the sane room.

G. D. Corp.-Quincy Fixed Jlgs Ins.tdeu) Inside(z) Yes (1) Auto blast facility max unit 80 tons.

Shipbuilding Div.

(6)

(2) tnit moved to another building for paintl



PRSI VRO N ew B urus B SO T DA T ohe B e HE 2 TR c0 RN ey PENN oo S wn TR gyt SO SRR
U, S . SHPYARD TECHNOLOGY MATRI X
(Cont i nued)
S BLAST PAINT | usE o -
SHIPYARD FI XTURES FACI LITY FACI LI TY | MANLI FTS
Bath Iron Works Fixed JI gS(Z) I nsi de®” Inside™ | Yes El; Blast & paint sane building different roons.
Corp. 2) Planning to use Jig Pins in the near future.
Peterson Fi xed Jigs | nsi de"’ i nsi de" Yes (1) New blast & paint facility May 1900. Blasting
Builders & painting done in different buildings due to
| ack of space. If space was available it
woul d of been one building with a room for
each function.
Bay Shi pbui | di ng Fi xed Jigs | nsi de"’ | nsi de" No (1) Semi-encloeed roof & 1/2 wall. Blast and
Cor p. paint occurred in sane building.

(7)
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B.)

c.)

JPRRVISU U URY (  — [

I. KEY POINTS OF INTEREST

Preconstruction Primer:

Preconstruction primer was observed being used at a2 number of
yards visited. Each yard has approached the use of primer in

a variety of techniques. The application of primer to steel

was observed being done both manually and automatically. 2In the
manual method they claimed to hold to 3/4 of a mil., while in

the use of automatic equipment it is hard to hold to 3/4. We
would tend to believe that the automatic equipment is more
consistent and would held to a closer tolerance. The most popular
brand of preconstruction primer used was International. There
have been several approaches taken to welding on units with pre=__ _ __
construction primer. One waysis to stxrip all primer off of the
surface areas to be welded. The other method is to weld over

the primer. There is presently a project in the F. & I.E.
Department to study _p;;aconst:pqticn_ Brimer __-appI:.ca;n:.lJ.ty o
NASSCO..

Blast & Paint Pacilities:

Blasting and painting was cbserved being done in different .
environments. Outside, inside manually and inside automatically.
Still the most popular way to blast and paint is ocutside in the

open, if it can be done. The enclosed units are very expensive

to install. Example, Sun has just built a two cell manual blast

and paint facility for 10 million dollars. The.blasting rooms

tend to self-destruct and have a very high maintenance cost. ) N
Ingalls' blast facility was down for a six week repair. fter

seeing the expense of installing and maintaining such facilities,

it is felt NASSCO should comtinue to blast and paint outside . -
until forced £o move ‘imside. '

Panel Line Operations:

Sixty-four percent of the yards visited had, or are currently
installing, panel lines with a stiffener positioning and weld-
ing station. The brands of panel lines in use were, Esab-Hebe,’
Ogden and TTS (Total Transportation System). There were two
basic methods of positioning and welding stiffeners to the units.
The most traditional method was to position and weld stiffeners
to panels. The panels first had to be manually laid out, then
the stiffener positioned and tacked +o the panel. The panel then
was moved to the weld station and welded automatically ;- -The—otier—
method of putting stiffeners on was to locate up to four stiss-

eners on a plate using an Ogden gauging mechanism and weld the
stiffeners simultaneocusly to the plate. This plate assembly was

then joined together with other plate assemblies to Sfom a panel.
This method eliminates the manual layout, £itting and tacking

of stiffeners to the plate. This is a very efficient method and
should be considered in NASSCO's plans for any upgrade to our

,facil;ties.
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D.)

E.)

Fo)

G.)

Jigs & Fixtures:

Most yvards utilized jig pin platens. Those that dié not are
contemplating installing them. Those without jig pin platens
make extensive use of permanent jigs and fixturss. The Quinecy
yard probably utilizes more fixed jigs than any other yard.
However, they too are vexry interested in procuring a jig pin
platen. The best locking and functienal pin jig platens were
seen at Ingalls and Newport News (both .are under roof).

Approaches Taken +o Solve Space Problems:

Bay Shipbuilding has used a unique approach to providing
additional production area. They have converted a bulk ore
carrier into a fabrication shop. The ship has been ocutfitted
with bridge cranes, press brakes, shears, punch presses, and
wark tables. Also, Peterson Builders utilize an old car ferzy
as wareshouse space.

Manlifts:

All yards are making extensive use of manlifts for weldlnc,
painting, blasting, etcs Most yards purchased these lirfts, but
several are leasing. At Bath they claim the use of manlifts has
cut the cost of staging in half. Our observations lead us to ._ ..
recommend that NASSCO test the present unit or remt ancther for a |
t:lal perzod to aete:mlne their value.

Methods Used to Increase Building Position Through-put:

There are several tachniques in use by different shipyards that
drastically increases the building position through-put. The .
most noticeable technicues in use are as follows: memm— T

The simultaneous construction of deck housing and hull.

The deck house is fabricatsd, paintad and outfitted on a platan,
while- the hull is fabricated in the building position. After
launching the hull, the deck house is then lifted aboard. 1In
order to accomplish this, a crane with a2 capacity to do the lift
would be resqguired.

Large unit construction whilizing the present smaller assemblies
to fzbricate jumbo units possibly weighing up to 800 tons.

Again, in order to do this, the crane lifting capacity would have
£0 be increased to handle the larger units.

Complete outfitting of large units on the platen. This is being
done by Bath Iron Works with tremendous success. They go as far
as to utilize the installed lights for production lightings —— —
Their ocutfitting even includes the installation of file cahinets.

The general thecry of ship construction used by Bath Izon Works
and Levingston is to do all that is possible on the platens

. where it is the most economical.



E.)

I-)

J.)

Japanese Technology:

After observing Japanese technalogy, it becomes evident that it
is only good old American ingenuity and technology put to work
and refined by the Japanese. There are people at NASSCO with
ideas for production that match or possibly exceed the Japanese
technology. We should examine very closely what is being done
at Levingston with Japanese technology, with particular emphasis
on zesults. Tor example, Levingston's line heating operation
does not, on the surfaces, appear %o be as good as NASSCO's
present method of coperation.

Long—-Range Facility Plans:

Bath Iron Works has already instituted a long-range facility plan
utilizing input from Marketing, Production Planning, Facility
Engineering and Industrial Engineering. The plan has already
saved B.I.W. approximately 5 million dollars by following the-
plan. Their plan was based on three scenarios: all Navy, all _
commercial and 50/50 split. They did not consider repair
operations.

Peterson Ruilders are utilizing the services of 2 consulting f£irm,
Shipbuilding Consultants, Inc., to develop their long range

facility plan. This firm has extensive experience in the ship
building industry. It is a possibility they coculd be used to
review the development of our plan.

Conclusion:

After touring the various shipyards, it is our conclusion
that all the yards accomplish their mission in the same_
basic manner. It is recognized that some yards have more
advanced facilities in one or several areas, but lack
efficient facilities in other areas of the yard. This appears to
be the result of upgrading facilities with the highest priority
for improvements in ‘equipment and methods to reduce manu-
facturing costs.

- —— o a— s W




SHI PYARD. . ... ... Todd Pacific Shipyard Cozryo.

LOCATION. . . . ... .. Ios Angeles, Calif. on San Pedro Earbor
QONTACT. . . . . oo Ri chard Gordon, Chief Martie Engineer
SIZE vyARD........... 90 Acras plus additional Land |ocated

behi ad steel yard.
EMPLOYMENT. . ccoow ee s 3., 600

Poi nts of Interest
1. UWilize plasm N/¢ burming machines.

2. The welding of alum pum deck housing for guided missile
frigates is done wth heli-arc

3. Pipe storage Is very typical of what we have seen
here at NASSCO and other shipyards. They tend to store
at ground. level. They do not use any type of racks..

4. Pipe Shop has a pipe bender which has a capability of

beneding up to a 12" dianmeter pipe. They do have an
over-head nonorail systemwthin the shop for novenent

of material. This has elimated forklift traffic
within “the shop.

5. (Qbserved a bow section being positioned on a guided
mssile frigats |t was a neat fit, no triming was
necessary.

6. They do provide shettered enployee eating areas, simlar

to the ones in use at NASSCO ~ Al'so their restroons
?gfléggflxed locations.  They use very few portable

7. They have sufficient office space and are currently

only using three trailers. Th re rer | ti t he
th|>r/d fl o%r of a warehouse for egff?cgs rl“(): eWl I Ig previde

approxi mately 50,000 square feet.

8. They do have an enployee suggestion system for safety

and production inprovenent 1deas. '
beenpa very - bgﬁeficial progran1fgﬁé.has purportedly

9. The transportation of large assenblies in the yard
Is achieved with the use of flat bed transporters.

the whirley cranes only traverse between the ways and

10. In the Sheetnetal Shop they have a Witney Panel Master,
CNC control l ed (West bghouse 2560 ) , with plasma arc
cutting capabilities.



11.

1.2.

L3

14.

15.

16.

17.

18.

19.

20.

21.

The layout of material is done with tenp lates and
drawngs . The drawing is nade up by the Mld Loft
with dinmensions for the layout man to use.

The steel yard material handling is acconplished
with a forKlift rather than by nagnetic cranes.

The steel is nmoved to a Conveyor by forklift then shot
blasted and prinmed. It is then renoved from the con-
veyor by magnetic crane and stacked. A forklift then
transports it to the place of need

me£md line is directly linked to the burning machi ne
shed by conveyor. The conveyor has a 90° turn utili-

zinga transfer table consisting of a series of air

Cushions. The panel line has no sophistication, fitting
and layout is all done by hand and the weld units are
suspended froma gantry.  This be does force pro-
duction line assenbly by having each operation performed
at a particular work station.

Todd does not utilize pin jigs, they are using fixed
jig set-ups.

They do have a totally contained blasting facility.

It was in operation and we could not get inside.

It is a very facility and could not handle |arge
units.

They have two building positions, inclined ways.

The capacities are 800" x 84'. Two large bridge cranes
straddl e _each ways plus twowhirley cranes at the ways
with a 175 ton capacity each

Two floating drydocks are used. One can accommmodate

a vessel 700" x 86", the other can accommodate a _
vessel 550" x 80'. Crane service to the drydocks is
provided by two 35 ton whirleys. Currently one of the
drydocks has an LST in it for nodification. This is
about an 8.9 mllion dollar contract. The other dry-
dock (wooden construction) is of 1918 vintage and current-
l'y is under renodeling.

There is about 4,800 berthing space and all serviced
by 35 ton whirleys.

This yard in the past has basically been a repti
facilities and are gradually trying to turn the yard
into a new construction facilities.

They do have considerable area for expansion ﬁfhihe
majority of material is stored at ground. |evel. In
the main site there is considerabl'e open space. Plus

a large section of land is located just behind the steel
yard for future expansion.



-SHPYARD. ..o Li vingston Shipyard - subsidary o
Ashl and oil Co.

LOCATION. . . .. ... ... Orange, Texas. On the Sabine River
30 mles inland fromthe @l f of Mexico.

CONTACT . . . o Lut her Hashaw, Facitities Supvisor
Bob Tayl or, Industrial Engineer Suprv.

SIZE YARD. .... . . . 100 Acres and currently using only 80
acres.

EMPLOYMENT . . . . . . . .. 2,000

Poi nts of Interest

L. The first things that we noticed as we came un to the
shipyard was that they do not have any parking problens.
They do have considerabl e anount of in-yard parking.

2. Levingston I's basically in the construction and repais
of off-shore drilling rigs. To date they have bujlt
65 drill barges, 25 tenders, 10 drill s¥|ps, 10 | ack-
ups and 6 sem -SUbI'_TEI’SI bl e. Tfe)\e/\* ar e Current|y wor Ki ng
on a contract for five 3.2,000 bul kers. This is
in conjunction with an IH contract. This is the
| agest ship to date that they have built; %hey al so
have jack-ups currently in production: there are two
under construction at the present tine. The length of the
ways is 1,200° in length. They currently have one bul k
carriers siting on the ways that wll "be |aunched
may 17, Saturday. To one side of this a mid-section
of another bulk carier. As soon as thjs one is
| aunched they will proceed On the second one. A third
carries wlL then be started as soon as the My 1$

carrier is |aunched.

3. The deck housings are built separately and not built
aboard the ship. They are built off to tile side an a
platen and conpletely built up and outfitted. This
outfitting includes electrical, venting, crews quarters
and the bunks. \Wen they set the deck housing up they
lift it up b% two elevations. W noticed that the piping
on the deck housting does run through the split elevation.
To acconmodate erection, pipes are burned and then re-
fitted when erected aboard ship.

4. Crane capacity in the yard is geared to the typical unit
40" x 40" and 40-50 tons. ,...lift ~capacity on
land is 110 to 120 tons. They do have four Dérrick
barges ranging fram 40 tons to 400 tons capacity.

5. Inner bottoms have neat £it on one edge only with all
other edges with excess.



6. Current productions p&ﬁ%ections are:  Three jack-ups
per year, two 35 000 bul kers.  They hope to increase
this"to four jack-ups and t hree 35, 000 DWW "bul kers.
Presently on the ways there is a 35,000 DM that was
started in February and will be launched on May 17.

It is schedul ed for delivery in Cctober, 1980. The

md body section is consuucted and |ater the stern and
the bowis to be assenbled to it. At this tinme the
deck housing is being assnbled on a ptaten. The only
preoutfitting that they do as far as the engine room
I'S a punping" section. They are working out other

means of preoutfitting

W didobserve the jig pin platen. It is nothing
Speceacular . 1t is basically rai sed off the ground
about three to four feet. There are sliding pins with
adj ustabl e screw pin on the top. (Exhibit-A)

8. Levingston is utilizing line heating (IH Technol ogy).
Nornmally heating is done to straighten, but the
Japanese have revrsed it and the heat reacts to the stee
to forma shape It is not an investnerk in equi pmet
but in trainig of the people and using the Japanese
techni ques . ey had a foreman from the Japanese
¥ard cone over and work with the enpl oyees for about
our to six nonths.

9. W did observe the panel line. A new system which is
not currently operating. The brand is Ogden and is
baS|caIIK four stations. The first station is the
magntic hol d down. The% put _the Plates down in
position and then tack them The plate is advanced
to the next station which is sub-arc, which is nounted
on a gantry. The third Station is a suffener balding
devi ce t hat positions the Stiffeners and
tacks them They are then advaced to the next station.
Four longitudinals can be welded at one tine. The
panel line will eventually have a plasma planner
feeding the plates to it in the near future.

lo. Ttheblast and priner operation uses a monorail system
for plate movenent. The plates hang from the nonorai
up to 126"wide. Any wider they have to nake two
passes. |t goes into the priner area and is manual ly
applied. The primer they use is nade by I nternational
It is called Interplate, ” QA 200 zinc sulfate, #2437
They are currently using two painters that have been
there for seven years. They wished they had a
horizontal set-up. They dye the primer different
colors for different ships”so that they can distinguish
bet ween the ships..

11. W noticed they have several production foreman
of ffices sgread t hroughout the yard. Basicall%.a
structure 6' x -6 with windows all around. This was
designed by the president of the company. |t is quite
a nice office for the formen.  (Exhibit B)



12.

13.

14.

15.

16.

18.

19.

Their steel storage yard is sonething |ike NASSCO s .
They stack nuch the same as' we do. They use a magnetic
crane for handling the material. The steel does cone
in by truck . They have the possibility of receiving
material by barges which they have not done as of yet.

They have realized the need for standardization through
the |H program They are performing an extensive
standardi zation of bulidi ng nunbers and steel plates and
anything else they can possibly standardize.

W did notice the restroom faclities are permanent in
nature. They do have an indooor eating facitities which .
they claimis not used that _much. Peopl e
generally eat in their production area. They do have
picnic tables scattered throughout the yard.

The pipe shop has a nonoril running throughout the
shop and then branching out to each work station.

Thei r pipe bending capacity is four inches in dianeter.
The majority of their piping is flanged. They have
palletized rack for novenent of pipe in the yard It

I's built with 2" diameter pipe. It holds three paliets
side by side.. It is used for transport and storage.
(Exhibit C)

They have no problems with offics space in the(yard.
They have a bU|Id|ng_mnth a top floor enpty an
have a probl em deciding who to put init.

Thﬁg l ook for no Navy work and do not desire any. Their
nunber one objective is to have centracts with jack- ups

and then dry bulkers. Repair, jack-ups and then bullkers
are in the order of priority when work is in-yard.

Their Repair facilities at Port Arthur is going to have
to be nmoved. The land that it occupies is owned by

the railroad and they will be noved off that sike by
1983. = They already have a new sight |ocated just across
the river 1n Louisiana. They will actually start from
a green field. This is a great opportunity for them

to proceed with a new layout. Al of their repair
operations will be performed at this site. current

empl oyment is 600, °

They are extensively utilizing the transporter thev
pur chased from NASSCO and are-very pleased wiih it.



SH PYARD. . . . . . .. .. .. Ingal I's Shipbuilding Division, Litton

System

LOCATION. . . . . . . . . . .. Pascagoul a. M ssissippi, located on the
Qulf O Mexico

CONTACT . . . . . . . . .. . ..Norman Waddel |, Manager, Facilities
Engi neeri ng

Bob Nagratto,.Engineer

SZEVYR.. . ...... . .\est Bank Facilities - 611 acres,
currently only using 400 acres.

East Bank Facilities - 178 acres and
only using 151 acres.

EMPLOYMENT . . . . . . . . . .. . 1.000

Points of Interst

1. The facilities on. the west bank contain docks, one 640 feet
by 177 feet, has 38,000 tons of |ift launch pontoon. The .
maxi mum ship size it can handle is 800 feet by 173 feet. This
bui I ding position is fed by five bays producting 225 feet |ong,
6,000 tom nodules. Estimted equivalent of six conventiona
i nclined ways.

The east bank is primrily used for repair facilities and at
the current time is being used for outfitting. Once the shi
I's launched fromthe west bank facilities, it is drawn over Po
the east bank for ouffitting and then goes to sea trials and
brought back into the west bank facilities..is

2.  Bob Na%rattq tal ked about the disposal of their oily waste.
They have Dbeen in contact with a botanist in Mssissippl who
has suggested the use of hyacinths. _.(Exhibit D) These are
like water lilies and are nost prevalent in the inland waterways
in Florida. The botanist has made several experiments on his
property with hyacinths and has proven that they can elimnate
the oily waste. Nagratto originally was considering holtig
tanks and then ﬁunp|ng it to either tank cars or tank trucks
for renoval. They are seriously considering the hyacinths on
their back forty which is a msnomer - there is nofe than 40
acres there. it's the unused portion of the west bank facility
which amounts to approximately 200 acres. This |and - unless
they develop it or put it to use - the state will reclaim The
i dea behind this is to plant the hyacinths and drain off their
oily waste which the hyacinths will absorb through a series of
di kes that they are talking about installing and return fresh
water to the bay.



3. Last Septenber they had a hurricane here which caused ten
mllion dollars worth of damage’. The hurricane damaged thejr
trailer facilities, offices, had gantrys blown off the tracks
and toppled over. They had bridge cranes demolished and roofs
torn off buildings and their power was knocked out which caused
consi derable problems with production. They had to use power
sources off the ships and instead of going fromshore to ship,
theyhmpntffr€n1sh|p to shore and they just recently got back

on their feet.

4. The steel yard had an overhead crane simlar to NASSCO S
usi hg magneks and it has a 20 ton capacity. They lift the
plates off barges or rail and then store the steel in
stacks. They do use a colacater systemto deliver the materia
fromthe steel yard to the fab shop and at that time it goes

t hrough a shot blast and then on into the fab shop foe flame

pl anning for the panel line or then cut into various shapes for
their curred units.

5. They have a shapes storage area which is else fed into a
Shapes shot blast and then into the fab shop. Currently in
their fab shop they have three NC flame planning machi nés
and are definitely going to be going in the near future into
plasma and CNC.

6. At the currerrt time there is an office building under
construction that is two stories with 100,000 square feet. W
| earned fromNormthat this will not neet the requirenments -
they will need another 100,000 square feet of office spats.

/. The panel lineis in a building and is 1,000 feet in |ength.
The matertial is delivered to this building on transporters and
then is unloaded fromthe transporters to a storage pile and
then to the panel line by a 20 ton magnetic bridge crane.

The first station of this panel line is the fitting area where
they use a magnetic hold down. The tacks are 12" apart and

the tacks are two to three inches in length.  Then the panel

I's transported on down the panel line to Station 2 where they
wel d side 1 using sub arc’s nounted on two gantrys. The sub
arc machines are capable of laying two seans at a time. |In the
sane general area they have an overhead bridge crane which has
the capability of flipping the panels over and then at that
point they are able to weld the second side.

After this station - Station 3 - there is a turning table which
allows themto rotate the panel 90 degrees If reguired for
positioning stiffeners.

At Station 4 theY have two large |ongitudinal positioning gantrys
which feed fromthe outside as the building position |ongitudiaals
then a flux core wel ding machine welds the longitudinal to the
ganel at the sane position. The next station on is where they would
put on the stiffeners, girders and bul kheads and after this there
woul d be a variation of stations, thers is 500 feet of the panel
line that is left for this type of. oPeratlon. But as the panel
continues on down the panel "line it then becones a conpleted



unit and at the end of the panle line, there is a 100 ton
capacity bridge crane that transports the conpleted unit
fromthe panel line on the pedestals and then a transporter
lifts the panel off the pedestals and transports it over to
the shot blast area. The shot blast facility is an enclosed
roomwthin a bU|Id|n% and it is lined wth titanium stee
and rubber pads. It has an overhead crane which has a

100 ton capacity but they actually run a maxi mum unit of

80 HTséﬁtoit and the 20 tons then allows for the collect-
ion o ot .

One thing that we learned, is that they have a very high
mai nt enance cost faC|I|tY and at the current tine
have it for down for 6 weeks for _majorrefir. The unitis
basically a s@lf-déstriickihg unite TheySdo not {use pres
co

.. They are tending toget away - from shipbuilding - they

are going in-to the oll andustry requirenments which is sub-

mersibles and jack-ups - these are drillling  platfonrs. They

indicate that me is a definite requirenmenst for this type

of production. It appears that the oil |ndustr¥_|s putting
|

more enphasize on a quick delivery at the sacrifice of in-
cLease Eosts. Ingall's has set out to capture their share of
the market.

9. Their enploynment now is currently down to 11,000
About a year ago it was double, but one thing to note
here is that their profits are up.

10. They only provide |ockers and shower facilities for the
people with the dirtiest jobs. They have fixed |avatory
facilities on the prenises and we did not notice any type of
portable facilities at as all.

11. Al material after blast and paint is delivered to one of
five construction bays and each one of these five bays is a
progressive assembly line where the unit is radual ly built up
from the inner bottons on up to the upper deck, and then
integrated to the launching area and on to the pontoons.

Bays 1 and 2 in the future are planned for tanker type work

or 'Navy work. 3 and 4 bays are going to be concentrated on
jack-up and bay 5 will be for submersibles. They are really
quite flexible..

12. They have a jig Pin facility that is of ?xcellent desi gn
The pins are sort of a tripod shape and the TIrst extensio

has rings every one to two inches apart and this allows them
to raise it wan inch or two at _a tine and has a Collar which
clanps I N place and holds it.. The final adjustnent is a fine
screw type point which will then allow it to adjust w hhin
1/&6 O ap inch or less. (Exhibit E) Their jig pin platen is
under roof.

13. crane capacity at this yard is from25 tons up to 200 tons.

14. They claim to be able to produce a Sprance cl ass Destroyer
every six weeks.

15. They indicated that their proced r? for neat fit and excess ---

u
material in unit is as see in Exhibit F



16. On a panel or unit as_senbli)]/ they have two sides for a neat
fit and on the opposite sides have an excess of one inch.
on their foundation on the base there is an excess o one i nch

On the bul kheads the top is neat and the bottom has an excess
of one inch for trim At one time when they started this shis-
yard went to neat fit all around and then t'hey found out that
they ended up having a ship 8" shorter than what they had

pl anned on.



SHIPYARD - — - — . Avondal e Shipyard, A Subsidiary of
CQgden Corporation

LOCATION - — —— New Ol eans, La. , on the Mssissippi River
CONTACT —=- ——- Dick Price, Plant Industrial Engineer

ollie Gatlin., Vice President of Engineering
Sz YARD —228 Acre Main Site
EMPLOYMENT  —6500

Points of Interest

1. Their Pipe Shop facility is currently. undgr renovat i on
for the change over to the new ultranodern zl pe Shop. Right
now in the older section of this facility they are usmg g
bridge crane the full length of each bay that service the bays
and at each work station they are using 1 ton jib cranes.
Eventual |y just about all of this will be out and a new Pipe
Shop wi Il just about to-tally take over the whole area.

The new Pi pe Shop has been designed by a company named oxyt ec.
s a German conpany and they have just installed

their pa|m|n% system. They should be ready by COctober | st

or sonetine thereafter to start the line  The pipe is

delivered to the shop by railroad cars and use a crane to

| oad on-to a IQadln? platformand then is |ifted by elevator

up into a nultilevel storage rack system The pipes will be

segregated by size up. to 8" in dianeter, then the pipe is

autonatically selected out of the rack and | owered and brought

down to a conveyor and fed into the shop. At this point it

does go into an external blast facility and then is transport-

ed by conveyor to the next station, which is an interior

bl asting, then progresses on to the paint systems. After

painting, it is fed out to a conveyor and is either transferred

to a transport car which will bring it back outside for storage,

or it will continue on in the shop to the next stages of

producti on.

They were not on site, pyt they will be using two Conrae
bendi ng machines, one a 6' and one a 10".

Their palletization of piping is done on wood pallets and is
about the equivalent length of 3 standard wood pallets.

|R§s are stacked or just piled on and secured with metal The
ands.



2. The Sandbl ast facility is a large building with a series
of rooms. The first roomis basically that, it is just a

room where the sand blasting takes place. Tre sand bl asti

I's done manual ly and the room has the capabilities to ﬁandpg
two assenblies at one tine. The units do arrive into the room
bK way of a transporter on railroad tracks, then lifted from
that on to the pedestals for blasting.

The next stage is in room 2 which is the clean and touch up of
the units and from that room it progresses into the painting
room. They do use manlifts for blasting and painting the units.
The fourth roomis the drying area with one end open. The unit
Is then renmoved with a salf-propelled transpoter

3. The panel line is an ESAB-HEBE. The first station is fit
and tack. =~ They use nagnet hold downs and they tack every 12"
using a mg gun for tacking. Then the unit is transported on
rollers to the next station where the seams wll be wel ded up
using a Tandum sub arc nmounted on a gantry. Two of these

machi nes have the capabilities to weld fromthe center out
to the edges. This qantry is also on tracks which can be noved
up and down the panel |ine

The next station is a turn over station with overhead bridge
cran e which can flip the panel over 180 degrees, then com ng

Pack tg wel d side two using the sane weld gantry as they use
or side one.

The next station is a rotation table which can rotate the panel
90 degrees.

The next station is where they position the stiffeners The
stiffeners are fed in off of holding racks and positioned using
hydraulic rans and horizontal adjustnent clanps. Jhe stiffen-
ers are held in this position and then the overhead weld nacﬂlnes

that are on gantries nove into place and weld up the Longitudinal.

Then the panel is |isted by overhead bridge crane and transported
down the bay to the appropriate assenbly position on the platen
The T-Beans are fed to the panel line via conveyor. (n this
conveyor systemthey have a punch to do rat holeés. Then it
progresses into a shot blast area which strings off the edge of
the T-Beam It renoves the priner before welding.

4, They do not use a jig pin system Al their curved units
are built in stationary fixtures. At- one time they tried to
use the pin jig systemand production redfused to use it.

5. Preconstruction prinmer - They do use a ﬁreconstruptlon
primer but the areas Wiere welding is done the priner is
renoved. On the panels they use a homemade belt sander to
strip the area where the welding will occur, and use a bl asting
machine to renpve the Prlner off the $Fqﬁ of the tisseners. |
noticed that the primer would rust on themand they do totally
shop-bl ast this preconstruction priner off in their shot-t-

blast facilities.



6.  Avondal e does have its own steelyard that is off-site and
provides steel to the yard and to other vendors. At this sjite
they do receive it by barge and then is transported fron1tﬁ|s
site to the yard by railway car

Their steelyard on site uses the sane stacking system and
dunnage as NASSCO.  They do have two nagnetic bridge cranes.

The make is Via Nova - Same as NASCOS. = They also have a

%eneral storage area which is set up simlar Yo t he steel yard.
his is used just for storage of parts.

1. They use portable restroom facilities wth holding tanks.
These are trasported quite frequently all over the yard. Al
they really have to do is just pipe water to them and plug them
in. ~ They are put aboard ship. They have shower roons and

| ocker rooms only for a very few people such as theshot bl ast
personnel . The_eat|n? areas in the yard are basically under
cover with picnic tables and they have a kitchen on site which
Is manned by an outside concern and they use substations for

food distribution.

t hey have
aulcs al so.
i cation:

8. Their gantries are using hydraulic drive and
statied to Convert sone of the Swing units to hydr
They have had very little problems with this nodif

9. Material Movenment in the Yard - Mterial novement fromthe
anel line or platen area to the shutblast is -done using a 160

on railway transport car. Qher novenment of nmaterial t he
yard is ba%icallypdone an a self-prope”?%& transporter mhpch IS
of a 500 ton capacity and can be driven fromeither end. As
far as movement of people within the yard, they have been using
mopeds or Honda mni bikes and are starting to convert over to
using bicycles because of the high theft rate of the Honda’s.

10. The largest vessel that can be built is a 1,000 feet in
length and 174 feet in beam  Their gantry cranes have
capacities from60 ton to 200 tons and théy also have a 600 ton”
floating lifting device.

11.  The launching of the ships are either done by a side |aunch
or a lateral movenent of a ship into a floating drydock. Their
current production is on tankers, barges, drillin | at f orns

and tugs . They have two different docks, one Is 808 feet by
260, has 8100 ton lift. The floating dock is used in |aunching
and is avilable for repair. They have one other dock that is

used far repair ly. It is 224 feet f eet . -
are 600 and 1,200 and appr oxi mat el y l@%o%ofeiﬁ of EP%}V berths

space.
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SHIPYARD.:cceoseeseo Newport News Sh:.nbu:.ld:.ng, a subsidiary

of Tenneco, Inc.

LOCATION.ccceeese... Newport News, Va, on the James River

CONTACT...vese.0... Paul Rirkland, Manager of Plant Engineer-

ing, Bill Bradley, Project Engineer

SIZE ¥ARDecvecceseee 475 Acres plus an additional 50 aczes

currently being £illed in along the
Tiver

mm’ > e 8 6 990 n'o-oo

Points of Intexst . 0

1.

The yard is split into two areas the north and scuth
vard. The nozrth yard was develcoped solelyfor commer-
cial work and was completed in 1977. The north yard
actually sits on reclaimed land from the same James
River of zbout 150 acres. The sit=s was developed for
large, jumbc tankers. They found out right after
they completed it there was not really a market

for that type.'of ship. The ideal ship.'is somewhere

in length between 700' and 800' long.

The new building basin is probably the largest in

the nation. It is 1,600 £t. by 250 wide and 44 £t
deep. They are currently making accommodations for
two gates that they can put in two differsnt locations
so they can block off the dock and be able to £flood
one portion while the other portion is in usa. These
gates will be located frem the back end of the basin.
Cne at 400 £t. and then the other location at 800 fk.
These will give them flexibility so they can work on

a multitude of different lengths of ships or whatever
their need is at that time. They have a 900 ton
goliath gantry crane which is approximately 23

stories high. The make on that crane is XRUPP. This
crane services the building basin and a2 final assembly
Platan. The stands between the rails on this goliath .
is 540 £t. with a height clearance of 200 £+. Gantries
alsc service this arsa. Two at 30 ton, one at 60

and one at 275 tons. (Exhibit-G)

Material is brought into the assembly area by transporter
from the fabrication shop. The types of units that

are brought in are anywhere from 50 t£o 100 ton sub-
assemblies. Then they are £itked and welded to crzate

a super structure. Also at this site they praocutsis

on the platen. The unit was built up Zrom the botteom
shelve to the upper deck. This type of unit ecould

weigh 850 tons. (Exhibit-3)

PR " —— s b %, eaewen—. aam - N - - - —-- .- -




currently in the building basin they were Hunboizing
two old tankers. They have cut themin half and were
putting in new md sections.

The assenbly buil ding had six bays, two bays were

used for making submarine sections. They have another

bay which had the jig pin platen area. 1t is a conplete

bay with posts that stand about 3 ft. high. A colum

slides out of the post inserting a pin through the

colum to hold the post to the right height having a

fine adjsutment with a screw type i1nch and hlaf bolt (Exkikit ).

The next bay is assignedto web frame assenblies. A +the
begnning of the bay they had Iar?e burni ngg table

area All bays have a good flow of material, COﬁlnﬂ

in - one end and then proceeding on down through the

bay until it forns a conpledted unit and then on out.

Anot her bay was used for large girder construction.

This bay was set up with a roller, conveyor so that the
assenblies could be rolled to each work soon, |ayout,
fit up, and weld

The panel line was in another bay. The panel 1ine
was a Esab-Hebe. when they first put this in they
did not use it for about a year, because they did not
have the recq u i r e d - It %asigctually EUI|I
for a jumboized tamkemparaiels. t current
ov—e-d¢ for the‘werk’fhey-neédkt0f1ﬁinh§:

They cano out produce the of the yard and therfore
run it on an intermttne basis. Wen they(Fut t

in the origtial intentions was for one side welding
but they decided they better think ahead a little

and designed in a turnover station. They are currently

doi ng wosided welding. The plates cone into the shop,
are stored at the head of the line, a magnetic bridge
crane |ifts places them on the panel |ine conveyor.

Then they are fit up and tacked using a magnetic hold
down device. They are using a mg gun for the tack

wel ding. The tacks are about every E to 18 inches
apart. Basically they are using atack of about 1/2
tick in length and once in while throwing in a larger
210 3 inch tack. The panel line is then advanced

to the welding area where they use a subarc mounted

on a overhead gantry. They have a weld machine at

each end of the gantry. Basically they will use one _
at atime. It has a'total of six heads on each machi ne.
After that it is noved down and turned over and
then it goes back to the same gantry for welding side
tw . After this the panel is advanced to the next

area where they can rotate the panel 90 degress.

After that theY have an area where they |ayout for

the stiffener locations and at that point they use

a belt sander to remove the primer fromthe stiffener
weld areas. Then it is advaced to the fitting and
tacking station for stiffeners. The stiffeners are
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fed in from the side on a2 mechanized convevor at
that point as the stiffeners come in they have a set
up for r.movzng primer frcom.the edge that will make
connection with the panel. It is a set up of a
three wire disk one for each side and cne on the top
edge to remove the primer. It is then brought

and positioned. Hydraulic clamps hold the stiffene:
down and then they will tack it. After that the
panel is advanced to the next station where they
will weld the stiffener to the panel. The last
station is the take off st=ticon.

The stiffener's are staged in the next bhay over;
being brought in by pallet loads. Each pallek is
assigned to a particular panmel. They can have up to
as many as 9 panels on the line and will stage 9
pallet loads of stiffeners to handle the load.

The steel is brought imto the yard by barge. It is
umloaded f£rem the ba:ge with a magnetic crane, placed
on a conveyor then is brought into the steel storage
yvard. They have two steel storage yards cne for com-
merical and cne for Navy wozrk. mhev can transport
the plate to either one of these steel storage yards
by conveyor. The steel is then brought ¢ff the
conveyor by Via Nova magnetic crane and p;aced in
storage. - Their ideal set up is that when it comes

in it should be taken off and run throuch the shot
blast, primed and then back to storage or if needed
then to a shop. 3All plates and shapes are preconstruce
tion primed. The process is to run the shape or plate
through the wheelabrztor and primed with an automatic
system. They use many different varieties of primers
depending on what is called for on the specs. They
did say they use International primer at times. The
units in the yard did appear to be rusted up gquite

a bit. They did admit that basically tney are ree-
blasting the unit again to remove the primer

befors painting. They remove the primer wherever
they weld. They say that it is almost impossible

to hold to a 3/4 mil thickness. Ii may be able to

be obtained on a plate but when it comes o shapes

it is almost impossible.

They do have scme enclosed arsas for smaller uniss.

In these enclosed axreas it is done manually but even
though they have the areas the majority of the work

is done cutside becuase the workers perfar to work
outside. The units are brought into these arsas on
railroad caxrs. The railroad cars ars then coverad

up with tarps and then they blast the units. The larger
units in the new building basin aresa are staged at

the rear of the building basin ané then blasted at
night.
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10.

11.

12.

13.

14,

The restroom facilities are portable buildings and

piped to the sewer. They are larger than NASSCO s

designed portable buildings. As far as | ockers and

washroons, they do not prOV|de_then1aFthough mﬁere

¥ﬁu have a shot blasting and painting they do provide
em

Most  of their f orming is done cold. |n osddr to

do this they have p#%ss and roll capabilities. One
oress gt 250 tons another one at 1,000 tons.. On
their rolls they have one at 800 tons and one at
600 tons.

They do have some office buildings offsite. They
have the engineering department in an office build-

ing about a mle fromthe plant.
bU|gI di ng, about 200, 000 gq ft A!Itso ont\{v%e fslacr)r%r

| ocation they have a recreation facility which in

el ude a gKnnaS|un1 football field and tennis courts.
They al so have an admnistration building offsite,

just across the street fromthe yard. |t is a six

story building. The sixth floor. was origianall

designed for the president and vice president But the
presi dent declined and wanted to remain in the vard

and curently this top floor is used as cafeteria
facilities and meeting roons.

Transportation within the yard is basically- done
with autonobiles.  Not personal autonobiles but
company cars for in yard use only.

Material transportation in the yard.
sel f propell eg transpers of ay capaciTth}?yodeB(leée

tons each that can be coupled together In order
to handle units up to 550 tons. Thev al so use
railroad cers quite extensivey throﬁbh the yard

for transgorting material.  They have some_trailers
that can handle units up to_app¥OX|nater 50 tons.
They have quite a few forklifts also.

At Newport they do use maplifts eﬂfnsivel . .They are
not an exception, every single yard we have visited

utilize these mnlifts 50 ‘the . Ut nost. hey . .use them
for all types of operations, i. e. , sandEI§§t|ng

i nting, | di b ' ] ust about t hi
pai nting, _ ve i dyanlng j ust abou any Néxg you

can thin notlce that Newpor had a
manlift on a barge and they were using it along side
the ship for work. In fact, in nost gf these yards |
have seen very ,litle scaffolding used.

In their south yard they are uyndertaking a major

expamsion. It will probably be conpleted sonmewhere
in 1985 Currently they are building a new buil ding
basin which wll dcconmbdate 3 ship up to about 800
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ft. long. They figure this is wherethe market will
be. They are going to replace all wooden piers with
cement prers. They leamtheir |esson with one

wooden pier they were going to rehabilitate and by

the tine they were through they found out it was
cheager to put in a concrate pier. After that they

W ||~ al so noderni ze their existing graving docks.

They will install some |asgez capacity cranes at these

drydocks and the piers.

Theg have three foundries. They say they wl|
robably never get out of the faundry business.
t has been proritable for themand they do have

t he requneents.

The south has five inclined ways, which can

accommodate a ship of up to ft. by 125 ft., two
ways at ship size of 715 by 125 ft., two ways at ship

size of 715 bK 93 ft. and one at ship sizE éﬁr
e andl e

by 93", and t | ast buil ding ways coul d

a ship of about 649’ in Length. A couple of these
ways were built back for Wtld War |. "They al so
have two buil ding basins that can acconnnggte up to

1,100 ft by 136 ft. and 960 ft by 124 ft. The
south yard also has three gratig docks that can
be used for new constnlction, repair work, or co&
versions. They have an approximate berthing spats
of about 12,000 Lineal feet. These piers are ser-
viced by cranes up 140 tons.



SHI PYARD———— Norfol k Shipbuilding and Drydock Co.

LOCATI ON— - - - Norfolk, Va., Located on the Elizabeth
R ver

CONTACT——— Ginsted, Mchanical Equipnent Mnager
CGeorge Curtis, Facilities Manager

SI ZE- - - - - - - 120 Acres

EMPLOYMENT---— 2,500

Points of Interest

1. It is one of the largest ship repair facilities on the east
coast. NORSHJPQO is capable of constructing |arge ocean vessels.
They also build quite a few barges and do conversion work.

2. In February, 1979, they conpleted an expansi on program which
included a steel floatig drydock. It is the nost

modern in the world. The drydock is 950 feet |ong, 192 feet
wide, and 160 feet between the wingwalls. The drydock has a
lifting capacity of 54,250 long tons with 4,000 tons of residual
water and one feat of free board.

year contract for annual repair with them
epair work at one tine was done at Newport.
0 NORSHI PCO.  This contract helped justify

3. El Paso nade a six
on LNG Takers. This r
News and they Lost it t
their drydock.

4. They do have a Building Ways which can accommpdate ships
up to 475 feet in length and 85 feet wide until they are ready”
for launching. They have two older floating drydocks, one
handl es up to 640 feet x 88 feet. They have four marine rail-
ways. The |argest accommodation is 441" x 64 and lifting
capacity of 5,500 tons. They have 12,000 feet of berthing
space consisting of 14 piers.

5. The reason for visiting this yard was to take a |look at a
i ece of equipnent for Wayne Crutchfield. The machine is called
SH P Flying Machine. This can be |lowered into a hull and
hol ds two people. They have been using this for about ten years
and has saved them considerable labor. It has two w nches on it
and by usi nﬁ” one winch to lower it into the hull and rehook the
toﬁehr%rf o\rMenCneEzQe%/o Searioldi g™ kN,IAts (l:gto th% UL Y
ore, | ( : S making. . .
something like this or purcha%e one from Rl&%HI IB&S iil&?u bit J

and K)



SHIPYARD ———— Sun Shi pbui |l ding and Drydock Conpany, a
Subsi diary of Sun Conpany

LOCATION -=-semmmemeeees Chester, Pa., on the Del aware River
CONTACTS  ----memmmmmmsmsmeee M ke Bl ackburn, Industrial Engjneering
Supervisor
Jim Deacon, Engineer
SI ZE YARD---------eeeee- 200 Aczes
EMPLOYMENT--------- 4,0.0.0

Poi nts of Interest

. The current nethod of blasting units is outside. p
have a blast and paint facilties under construcﬂoﬁ Shd
wil be in operation next week. Jhe two cells are 80 x
80 and is all manual bl as.tlg. and painting. A unit will
be transported into the building upon a transpoter and
laced on stands. This will place the wit about ei ght

eet off of the ground They will have to use stanchions
to clean and paint the unit” The building was just a
concept about a year and a half ago. The cost of this
W11 be $7.500,000. They will be using a G25 grit for

t he blasting operation. ~They are presently using a Bre-
Construction primer. A| that is n?eded iS a swe.eg | ast
to clean up the surface of a unit before. It 1s painted.
The basic process is that the unit is sweep blasted and
then painted all in the same room They have room for

two additional cells. The equj prent and_systems wi thi n
the building have back-ups so that 1f one 50e own they
can Convert "over to another system  This way they will
never be totally shut down. Vacuum and col [ ection systens
are made by a Danish outfit, Minkeboeholderfabrik. °The
bl ast hoppérs are made by a conpany called Cemo |ndus-
tries. The building has other roons in it whichis a

pai nt storage room mxing room utility roons, |ocker

r oons forhworren and men, offices, |lunchifoom and cantrol
roons.. The manning of this facility is about 45 people
and will probably ?each 70. ce . Xi bits to R fporp

sket ches of bl ast and paint Fam I es systens.

2. They are currently using pre-construction priner.
sta)r/ted out using Anmaron BSPM and fromthaP t hey SV\ATPSHed

over to Henmphol 1577 which they are currently using. It

| ooks Like it does a good job. They are getting good

wel ds results.  This epri ner has only slowed the wel ding
down from 39" a mnute to 36" a mnute. Thte are testin
an international primer NQA-203 phosphorus )ype of prlmerq.
They do no-t renove the prinmer where they weld. tns only
t hi ngt they have to do before paiting is a sweep BFasP
operation.
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Material is noved about the yard using railroad cars and
transporter. It has a capacity of 225 tons. The d
use some flatbed transporters and extensively use Yant§ s
for blasting and painting.” They do not own any of them
they are all leased. Before using the manlifts, they
apply 40 to 60 mls of paint booth” peel-off for protection
and when they turn them back in they just peel off the
coat|n% and the dirt and grine comes off.  This way the
unit shows very little wear and tear

Instead of having a building basin they have a slab they
build the sth on. They have hybraulic pushers that aonce
a ship is built they push in o a floating drydock and

| ower and float the ship out of the drydack They are
currently adding onto this Ievel shipbuilding platforns
to increase therr capacity to 1,000 ft.

Their current enploynment is 4,0°00. The interest in thi

iIs that back in Wrld War |1 their eono ment was 35, 000
and they had 32 ways that were capable of launching a ship
every four days. Currently out of those 32 ways they only
have four left. Tw are active and two are inactive, plus
the two new | evel platfmorns.

They have anew Engi neering and Managenent Buil di ng. dl
is on the site. It is a two story building. It is 120°

X 330’. They still use trailers quite extensively in the
yard.

Their foag is done cold using presses and rolls. They
do stress relieve on the stern sections of a ship using
a furnace with approximte dinensions 20 x 20" x 80°'.

Their type of workisroll-on and roll-off ships, medium
sized tankers, and they are trying to get away fromthe
repair activities. They are concentrating on new construc-
tion. They have built many other things in the past:
pressure vessels, oil refinery equipnment, chemcal work
equi pment and wi nd tunnels. Th$¥ have a drydock which is
approximately five years ol d. e distance between walls
is 240 feet and 700 feet long. The drydock is in two
sections and can be split apart. One Ssection can be
lowered at a time. They can be spaced 20 feet apart.

They fabricate and outfit their deck house assenblies off
of ships then lift them on board using an 800 ton crane.

The crane is barge mounted and can be noved all through-
out their outfitting and drydock area to service them

The capital budget is $12,000,000 for the past two years.
Next year’s budget will be down to S1,000, 000.
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They are installing their panel |line and should be in
operation next week. The brand is TTS-Total Transpor-
tation Systems. This unit is about half the cost of
ESAB and probably if they had their choice and noney
availapility, they woul d have gone for the nore
expensive unit. The plates are brought into the papel
line on a_convigor then are positionéd in station #l
which is fit and tack. Then they use hydraulic rams to
hol d the Elate and they use a m g gun for tacking.
Station #2 is for butt welding. The sub-arc machines
are nounted overhead on a gantry. Currently they have
one ?antry and are planning on addin% another gavntry at
a |afer date. /Sforrﬁahngthe§mm 90 all

wheel s on this conveyor rotate 360°and that gives them

the aption of turning 90°at any Loction that they want.

The next station would be the |ayout of the panel. This
is done manually. The next station is where the stiffener
woul d be located on the l'ayout marks.  There are no hy-
draulic rams to hold it. They tack it using a mg gun
The panel will then be advanced to the next  station for
wel dng of stiffeners. This consists of two separate
gantrys, each having a sub-are wel ding capatility.

They have also two additional gantries. These are used
for  welding smaller mscellaneous parts. They have
another device which will be used for holding the bulk-
heads so they can fit them and tack them This is a
conplete and total assenbly line from beginning to end.
They have a feeding line for stiffeners, including tables
for cutting and nofching.



SHIPYARD ===———=—- (Ui NCy Shk%building Di vi sion- Cenera

Dynam cs rporation

LOCATION ==-~———-—= (Quincy, Mass. , located on the Fore River

CONTACTS

——~= Bob Gaffe, Facilities Manager

SIZE YARD =—===—-== 180 Acres

EMPLOYMENT —————— Not nore than 1000 to 2000 enpl oyees

Points of Interest

1.

The enploynent at Quincy (we did not get a direct answer)
at one time had a high of 30,000 and [ast year it was at
6, 000. Theg gave no conmment on the current enBon-
ment. From observing the yard there, it could not be nore
than 1,000 to 2,000 people at this facility.

The steel yard had two Via Nova nagnetic cranes. The
steel yard had gravel as a base and no dunnage. The
steel 1s noved fromthe steel yard to a conveyor, then
travels into a building through a deicer. Then through
a wheel abrator where it could be primed or not prtimed.
They had a separate yard for shapes. This had an over-
head type gantry crane that would pick up the shapes
and place it on a conveyor. Then the shapes woul d be
run 1n through a deicer and then blasted and primed.
The shapes aeaisno-t reallﬁ functioning that much

at this time because they have converted over to making
t heir own Shdpes.

VW did ask about preconstrution priner and they said
theK did use international chromemate zinc. From what
m$ ?ye seen in &Pe yar d EPere Is very little precon-
strction prinmer belng used. jn fact, there could not
have been nore than 5% of the material coated wit
preconstruction priner.

Their blast facilities were identical to Ingalls. There
they would bring in a large assenbk% and hook it up from
the roof and then close the doors where it would rotate.
The blasting units are located in the floors, walls and
ce!l|n% and woul d automatically blast the unit. | ngall s
said they had a |ot of problens. These peapl e said they
have taken very little care of it and 1t I s functioning.
They do a lot of patching on the walls. They do not have
rubber coated walls. |t has been running for 10 years.
There is really no conplaints - it does do the ho .
Along with thi's they have 3 other cells in which the roons
are larger - where they can nove any unit in and blast.
This is a nmanual blasting. operation, also they have two
painting cells where they do touch up blasting and clean-
Ing the unit and then paint. Al| these large units are
brought in bg sel f-propelled transporters. ~They Have two
of themin the yard at a cat|aC|tg of 240 tons each. The

ed tr at’i on

al so use railroad cars andflat ucks for transpor



of units in the yard. The desi%n of their support
pedestals for paint and blast allow themto be noved
around without a forklift (Exhibit §)

They do use manlifts expensively for paintig and blasting
wherever they can, so that they do not have to use
scaf f ol di ng

They do not use jig pins. _For shapes the% use fixed jigs
and theY admt they are quite expensive, but they say
this will allow themto have a neat fit.

Thir formng is done cold and they do very little form
ing using heat as large rolls and presses are used.

Their steel fabrication facility included the panel |ine,
angl e fabricator, web fabricators and stiffener fabricator.
They did not allow us to get a good leek at this area.
They fit and weld the stiffener to the plates fist and
then they weld the plates together to forma panel.

They are using Japanese technol ogy in one sided welding.
They also fabricate Stiffeners by takting a plate, put the
bars on it, and run.throu%? and weld it up and then strip
themafter on a burring table. They do-have torches to
heat and relieve the stress fromthe wel ding operation.
They_have_four or five of these machines of different
contigurations. The nanme on-these machines is QOgden

Engi neeri ng.

They have a 1200 ton goliath crane which straddles two
bui ['ding positons in an area where they can pick up units
of f the assenbty area. This goliath was installed so
that they could transfer 120 feet diameter LNG tanks from

a barge and then place them onto the LNG ship.

They say they can produce 3 LNG ships per year and that’s
with a two year tool up.



SHIPYARD . Bath Iron Wrks, a subsidiary of

Cengol eum Corporation

LOCATION Bath, Muine, on the Kennebec River

CONTACT Bob Bellonzi, Manager of Manufacturing
Engi neering, John Mason, MARAD Program
Manag~-

SIZEYARD . ...... 30 Acre Shipyard, 25 acre fabrication
site

EMPLOYMENT ........ 6, 000

Points of Interest

1.

They have a fabrication facilities 3 1/2 mles fromtile
shipyard. This facility receives and stores all in

comng steel. At this site the plates are cut to size,
bl asted and prined. Thegnare hen stored for shipnent

to the yard, by truck whén needed. Thi '
used to fabnricate all small assenbl |H§' Ssu%'ha%ts |eau|alp_so

ment platfons.

They use a vetical storage system for plates waitig

transit to the yard. The placi nd retrjeval of plates
Is easy and all%ws for a hl?g% qu%s?ty o? Pl at es sto?e%

in a rather small area.

The transpotiation of units in the yard is acconplished
by using flat bed trailers and one self-propelled
transporter.

The blast and paint facility consisted of three roons,
one for manual blast, one for Dainting and a drying
room

They do not use jig. pins for curved unit construction
But, utilize fixed g] gs that bolt together so they can
be stored without utilizng too nuch room  They are

considering building a tig pin platen.

They have an inpressive assenbly building. i
IS ¥abri cat ed ?% pre-outfiti n_g}_/ they go as T\/&ergsgi H-n!t
stalling file cabinets and utilize the installed |ighting

for production.

The Last fridgate they produced was 16 weeks ahead of

schedul e and 5 milion under budget. \wen they do this
they give all enployees a bonus.. They curren?Yy can

launch a frigate every 15 weeks
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The maximum ship size that can be built is 700' x 130°
on ways B & C. The ways are serviced by a2 200 ton IEI
Whirley crane. *

Bath already has a long range facility plan. The plan
was based on three scenarios all Navy, all commercial,
and 50/50 split. It was developed on input f£rom Market-
ing, Plamming, Industrial Engineering and Facility
Engineering.

The plan has already saved Bath 5 million dollars by
postponing the construction of 2 piers that they

thought they needed.

The plan was based on a pafticula: ship design, and
used unit measures of lineal feet ducting, pipe, etec.
to develop critical shop loads.

This year's facilities budget is 7 millicom.



SHPYARD ........ Petierson Builders Inc

LOCATION. ........ Sturgeon Bay., Ws.
CONTACT. . . coconns Fred Peterson, Il, Facilities Mnager
SIZE YA&RD.. . . .. . .. 13 Acres main yard and 40 Acres for

future devel opnent.
EMPLOYMENT . ............ 950 @ shipyard., 30 @ Plant:#2

Points of Interest

1. This yard is basically a new construciton yard and
does not do repair work. The% have basically four
ards within one because of the type of vessels they
uild. They build steel, aluminum wood and fi ber
gl ass vessels.

2. They have warehouses |ocated throughout the city which
contain about 200 ,00.0 square feet. Also a fabrication
facity off site of about 4 5,000 square feet which
consi sts of a plasma arc burning machine for cutting
al umi num and steel. They do sone steel or al uminum
fabrication at this site and transport it to the nain
yard. They seemto own quite a bit of land in and
around the shipard area. They also have anotther
manufacturing facilities locatéd a couple of mles
away fromthe shipyard and they call it their Plant
No. 2. 1t has nothing to do wth shipbuil ding.

They are building tractor transpoters that are used

in airports for moving jets in and out of position and
they are basically an assenbly operation for Internationa
Har ver st er

3. The normal enploynent is somewhere between 300 and
400. This is anon-union shop and they do give bonuses
when they make a profit and try to keep the enpl oyees
happy and keep the union out.

4, Their facilities consists of a 300 ton railway which
can handle a ship up to 200 feet long, a floating
drydock which can handle a ship up to 2,000 ton and
300" by 39 feet, two building docks that can handle
vessels up to 300 feet. They have four berthin
positons.  They have a 60 tonh gantry, and a couple. nobile
cranes up to "200tons.

5. They are currently working On tuna boats and the% wil |
fabricate the tuna boatsinside in the assenbly building
and then tranport themin two different sections. into
their painting facility and then join themin a
bui | ding positon and then |aunch them
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They are currently building a new paint and bl ast
facility. Currently they are doing nost of this
work outside and want to'nove it indoors. |t consists
of a building 120" by 100°. The paint booth is

60’ by 100" and the blast booth is 60" by 100 !. The

aint booth area has water wash booths on the sides

o renove the vapors fromthe air and they are using
Devel bi s egylpnenta In the grit biast roomthey

are using Clento biasting equi pnent - the walls are
lined wth a tapered masonite to reduce shot damage.
They will use a skip leader for moving the grit into
the floor hoppezs that will. retrieve 1t back into the
silos and recycle for re-use. To date they have spent
$625, 000 on this facility and expect to spend only
anot her $25,000 bringing a grand total up. to $650; 000
for the facilities.

They do not use a pre-construction Primer all the tine.
Wien they do use it, it!s usually International.

On the tuna beats they use no prinmer at all because
they are using Fro-line pairrts..

The use of jigs and fixtures is basically foxed
jigs for their curved units. They do not have a
injig. They cold formtheir parts using two dif-
erent presses - one of 250 tons and the other one
of 300 tons. The only place they really use heat
Is on fairings.

Al theti enployees are trained for nore than one
trade so that as the work |load shifts fromarea to
area; they can nove the petsonnel around. This hel ps
them from having to lay anybody off and it keeps a
Constant work force.

They do use manlifts for blasting and painting and
wel di ng and they use them quite extensively. In fact,
they say they have proved that they have cut their
staging costs in half wth the use of manlifts.

They do not provide |odkers or washroons for the
enpl oyees. As for office space, they are

very constrained. They do have. people 't hroughout
the Sturgeon Bay area in different puildings they
have purchased fromtime to tine.

They are currently working on their long range
facilities plan and have a target date of completion
at the end of this year. They are using cons ultants
egd the name of the consultants are Frank Rack and
rdener Parsons.  These two genclemen seem to be
wel | versed in long range plannln?, and it Looks Ilike
they are doing a pretty good job for peterson. It



may be a possiblity that we should use these gentle-
men as consultants to review our plan.

They have made a nodel board of the Peterson yard
and it is a 4x4pieceof plywood wth gal vani zed
steel on it and has been painted to the color

codes and the buildings are magnetic strips on the
bottom of wood bl ocks so they can be noved around.
Under each building the building number is painted and
t he buil ding nunber is also on the wooden bl ock.
This makes i1t so they can shift it around

a Picture of it as it is now, then do a proposed

one for the future. We probably should do a simlar
type of nodel and develop a nodel board for the yard
as it is now and then we Can update the nodel boazd
gcg55§e propsoed plan.. The cost of their board was



SHIPYARD ......... Bay Shi pbuilding Corp. a Subsidary of
Mani t owac | nc.

LOCATION . . . . . . . .. Sturgeon Bay Ws.

CONTACT......... Roy Aiken, Qper ations Manages, Dave
Koel I'ing, Industrial Englneer

SIZEYARRD. . . ... ... 36 Acnes

EMPLOYMENT............. 1500

Points of Iatewsh

1. TheyI do not use preccnstrzuction primer on their
st eel .

2. The blasting facilities is a building.ag on rails, this
allows the building to be split open and the unit
dropped into place. This was not an endormmental |y
antroIIed bui I ding, but is just protection fromthe
el ement s.

3. They. use craw er type cranes and transporter built by
Mani towac for transportation of units within the
yard. Also they have one barge mounted crane for
outfitting.

4. Their steel is received by barge in the sumer and
bY'ra|I in the water. The steel is stored flat and
also Vertically.

5. Their panel line is very simlar to the system used
at Cylno¥. The equipnent was built by Ogden. The
met hod of panel assenbly is to first ‘positon and
weld up to 4 stiffeners at a tine to a plate then join
two or nore plate asseblies to make a panel

6. The fabrication of curved units is done with fixed
jigs and cold formng. They do have plans to build
ajig pin platen in the future.

7. They have a very unique fabrication shop. Notbecause
of the equi pnent but because they_are using a bu
ore Carrier for the facilities. ~“This ship has heen
outfitted wth three exit ranps, bow, md section and
Stern. ~ Bridge crane rails run the full Length of
the ship for crane service. The equipment consj st -
ed of brake presses, punch grasses, burring tables,
shears, and work tables.

8. The fabication shop had a new iron worker nodel
KBL, size 715, nmake Mibba, Gernman made and distributed
by EEG Eellers, Tarzana, Calis'.



11.

Their production is 2 to 3 1000 ft. bulk ore carriers
per year.

They are presently Undergoing expansion in the yard

with the addition of new pier space. Their facility
dry dock is 640" x 70" Wth a |ifting capacity of

7000 ton. The building basin is 1,150" x 140".

The basin is split with a renovable sea wall so part

of the basin can be flooded and still have the back
section dry. The Gate in the basin is hinged at the
bottom S0 when the Gate nust be renoved, it is just

| owered to the bottom and then pulled back into place
by a cable. The building basin and platen is straddled
by a 200 ton crane. large units are constructed in the
platen then lowered into the basin ..uzing the crane

to its capacity.

The deck house is fabricated on the Platen and then
pl aced aboard Ship after Launching. Oher than the
deck house very little pre-outfitting is done at Bay.
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TR ._Thew’s nothing” panicﬂz_xla:iy e -
e fre eicgitirige] -+ § . spiring about his office, Hide . -
""‘"’"":z‘-’."‘;fg:“}‘ . den away. in building 2424 atr ~- -
s s fnao . the National Space Technology Lae B
.""r}‘-ﬁ:;i%?‘:f::.r-;n' . boratories ‘in Bay St Lowis, the .’
$-- ’-’*"{ . .. oflice’s biggest advamage is the _

‘scenic view it affords of pine tress |
"..and the placid Pear] River, .~ .

In fact, there is nothing pani-
cularly stirring about the site of the -
_research  biochemist sinting amidst
the clutter in the officse. His casual
Tatire “is coversd by a slightly .
o Wrinkled white lab coat He spoms ~ -
.no Nobel prizes or presidential come
‘mendations on his office walls. He - -
spouts’ no fancy phrases wilored to
impress the less-than-scientific guest.

But on the wall there are several
pictures of rampantly growing gresn
plants. A box of crackers and a jar of
peanut butter sit on the shelf near the
door. ) - T - T

" Really it's an appropriate setting
for Dr. B.C. Woiverton—For while
* his name is not a household word yet,
_he is the unqualified Einstein of
water hyacinths.

If there is one project that typifies
the importance of NSTL to the man-
on-the-strest it is Wolverton and his
water hyacinths. Unlike most people
who find the wildly growing piant to

logy Lahoratories. tests heing cunducted by Dr. 8.C. be a pain in the neck. Woiverton sess -

RPN |

", ™,

|‘~ LD Lo B T B PN T N Ty

At "the Nativnal Space Techno : s . . .
Woherion may svon change water hyarinihs from foe 10 friend. - in its Jeaves dlscovenes !haf could

AMCQ;-‘. c o NVEW ORLEANS /n.qca,qz,/ué/ MAY 1980

i t
HES . . - ' . : .
N f B . . H



-~ v

bbb ALl atand )

. .
R R Al g f 2 M A 2o ad 0l ) A1)

.n.
e

.-4'

wmmv.- .

eer VoSS
-

-
ST

"wzterhyacxnthsaspancf

s wwml:xu

<. ;-e.--
.---
<%

* fadilities outrnoded and snppiy ener~
- gY¥ enough to punch at ezstasmau
_holein the current crisis. ~ © °

. Water hyacinths muitiply faster .
- than the {abled rabbit. [n the rght

.- months. They've proven to be 2'thorn
o m the side of government agencies
* responsible for waterways and have

cost taxpayers meIians at‘ dcﬂars ta”
c:ant.ml. . -‘;"'
‘ Walverton begzn his work with
of 2 closed =’ space
sation wm_n'e astronauts’ could lx\e
and wark,” e T T -

{

P FUYPN JRgiypapPY

phnt that wouid grow in aw sewage,
. be in 2 dynamic growth state, and

. f-,.alsc be 2 good food source.. Wcl-
_ve:tan explzms.

hyzcmxhs met “those standards, The

! plants” can’ fiitrate residual  metals,

cheuu:ais, minerais, :md. other resi-
> dus” from ponds. They @n then be .

‘make" e:peasm m uutmeat-

conditions 10 of the pians =n
;u"';"‘h';'" o 500080 inm Gfu:y ayu.

we o o e g S0 ’(’

.2
_..

“*There was 2 ned for some green‘

" Wolvertan socn d:scoverad wawr )

cinth sewage weatmesit system has

. saved NASA S!- million. © energy
But there has aiways be.-.-n the = according to Woaiverton, it works.

~ o -
oa .

TR

&d&ty’s d'nrrwl'and domesic wastes, ° conversion are used as fentilizer fo
Waolverton estimates the water hya— ’

the plants in the lagoon.
This is a simplified version of ar
farm, to be sure: Bug,

question, Wolverton says, of “What - He says that out of every pound of

adae lecom ol mal P

" water hyacinths?™,

Nowhethmkshehasdwm

Its an energy farm, an. idea whose
tme has come even if the support of
bureaucrats is still pending. e

. -‘r_,.

: IR e

€Tale P,

‘1 s arz energyjarm, an
2 ideq whase time has

‘come_even y" the?
. support of bweaucrats

,JN

T e "
-'

. is sl pena’mg i

Waolverton ™ says he has a2 way to

fabricate methane, “syathetic namm(

gzs. from dried water hyacmtbs. o
The energy farm, oificially knowu

< harvested,” the valuable “'merais e és the Biomass “ Wastewater Re- -
trieved and'the piants biried. TSREY cycling Demonymatibn” Sysem, works

the "heil do you do mth ail these “the dned plants, some 34 to 4 cubic

sl

{1 m methane @an be produced.
* That’s as much as can ‘be gotten out
~of a pound of coal.

* The average American home uses

Usome 20,000 cubic fest of methane
44 Ity really quite 2 simple cancest. | per month. - Welverton figures one

Lacre of" the plants could produce

- enough methane for ane or possibly

*two of those homes for 2 year.
* *Theres .2 Dbiological revolution

" about to “sart out of absalute

. necsssity,” Wolverton says. *In southem
Mississippi, Louisiana, and Texas

whers we can grow these plams well,
we can create sufficient energy in the
. form. of methane to supp(y a large
pcmon of our energy.

TP it (an energy farm at NSTL) is

quartexs, well do exactly that Well
ﬁm: prove " the esonomics of an-
_energy farm of 10-12 acres, thea
“‘work out any probiems and go on'to’

znnrnved with f'nnrhng from head-

“All of this isnY just 2 passing fancy .

_'Ot' untried theory of Wolverton. He )
"o il mersly a government scientist _ kudzu, | are grown in a° lagoon. -
-, who just dxdn‘t have anvthmn bettes’

-ta do. .
- Waiverton has devc!oped a fulle

fledged waste treatment system at

.- NSTL. Water hyacinth lagoons at
the site successiuily handle ail the

"< 100 to 1,000 acres.

same:hmg like this: «mchhyacmths
and .two" other plams. “Qttails and

Scwage is pumped into the lageon. It

is puriiied by the piants. Then the
plants are harvested and put mzo a
gas digestor.

There the plants are canvermd into
methane gas. The byproducts of the

“Of course, it's 3 new technoiogy,
somc:hmg entirely different and icll

ke tme to condition peosple to

accept and understand i ”
Bue ix'_ne:asity is truly the mothar

of this invention, the American
public may soon take a hkmg to
_water hyacinths, ~: ¢ e
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3 March 1980
NORSHIPCOFIYING MACHINE

I, woul d like to give you a Litte Dackground as to why the flying machine
(sky clinber) got its Start at Norshipco. Before the sky-clinber came inco
exstance at Narshipco, it was quite ajobtsgetstaging €F ected in t he
cargo tanks of tankers. In order to hang staging wires, it required 3 Mn
to carry astxty foot extension |adder arround in each tank, and hold it

in an uprighc pusition while a person hung staging wires from the overhead
of each tank. This method Was tine consuming and very tiring.

| have heard quite a number of people stating, "Boy | sure wish there was
another way of daing this job. "

Vell, with a great deal of thought, one of the supervisors came up with
the ideal machine. Narman Drake, a supervisor in the rigging shop
invented the 'Norshipco Flying Machine. ”

This is a piece of equipnent that can be [owered inco a cargo hold of --

a tanker. It exists of a center netal "T" beam with two air nocors attached
W'.tlh a folding netal piatiorm, on either side of the beam with saecy

rails.

These platforms, will fold up in a manner to enable the machine to fit into

a cargo tank of mast tankers. (nce the machine is |owered throu?h the cargo -
hold, the platforms are extended to the open position. At this time it is

| arge enough to carry a person on each Pllatform The persons in the machine
are able co hang staging. wires, by shitting one of the two hoist wires in
holes in the overhead, traveling arousal the top of each tank, installing

the number of wires required to stage each hola.

Staging tanks 1S where the machine is in nost demand, but they have found
quite a number of other uses at Narshipco, for this machine. It has been
used in the erection of cranes and also their zeoair. |n order to get the
| ower incline of the piant’s water tower it Was very helpful. The riggers
at Norshipco find it useful in working on masts of ships, this gives more
production time for cranes, it is used over the side at tines, out most of
alit has putthe 60 foot extension |adder out of work in the cargo tanks
of our tankers at Norshipco.

T.w.Wite, Rigging Department
Assi st ant For enan

Exr8s7 = J
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