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1—1 . BREAK BULK CAPABILITY CONCEPT FOR CONTAINER SHIPS

I 
This concept would provide non-self sustaining conta i ner ships with the

capability of being self sustaining palletized load ships. The capability would

1 allow the removing of palletized l oads from cargo containers stowed above or be-

low pontoon hatch covers.

The system concept would consist of:

(a) an Above Hatch Vertical Material Handling Subsystem ,

I (b) a Universal Pontoon Hatch Cover Subsystem ,

1 (c) a Below Hatch Vertica l Material Handling Subsystem , and

I (d) a Replenishment Subsystem.

1 1-2. ABOVE HATCH VERTICAL MATERIAL HANDLING SUBSYSTEM CONCEPT - REPORT 1737-11-1

I The subsystem would be stowed in containers , located on a hatch cover. The

subsystem would be removed from the containers and erected by an industrial truck.

1 The subsystem would have the capability of removing palleti zed loads from con-

talners located on the hatch cover and stacked up to four high. The palletized

I load would be transferred to the replenishment subsystem by an industrial truck.

1 1-3. UNIVERSAL PONTOON HATCH COVER SUBSYSTEM CONCEPT - REPORTS 1737-10-1 & 2

I The subsystem would fit any 20’ container hold configuration . The subsys-

tern would be penetrated by the below hatch vertical material handling subsystem.

The subsystem would allow palletized loads to be moved from a below hatch con-

L 
I tam er through the hatch cover and on to the hatch cover top plate by the below

hatch vertical material handling subsystem.

1

j 1 
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I
1—4. BELOW HATCH VERTICAL MATERIAL HANDLING SUBSYSTEM CONCEPT - REPORT 1737-11-2

I 
The subsystem would be contained in a volume of 8’ wide by 20’ long and a

height equal to the distance from the lowest below deck container to one con-

I tam er above the hatch cover. The subsystem would have the capability of re-

moving palleti zed loads from below hatch containers stacked up to 2 deep , 8 wide ,

I and 6 high. The subsystem would lift the palleti zed load through a penetration

in the universal hatch cover up to the hatch cover top plate . The palleti zed

I load woul d be moved to the rep len ishment system by an industrial truck.

1—5. REPLENISHMENT SUBSYSTEM CONCEPT

I The subsystem would consist of a sending assembly and a receiving assembly.

The subsystem would permi t hori zontal off-loading of palletized loads from the

hatch cover of a sending ship to a receiving ship or a receiving land facility

up to a distance of 150’.

1-6. COMMERCIAL APPLICATIONS

The break bulk capability system would allow off-loading of palletized

cargo in those areas where a full facilities port exist and also , in those p laces

where the followin g conditions exist;

(a) No hatch cover and container removal facilities ,

(b) No dock facilities , or

(c) No anchorin g facilities .

In those ports wi thout hatch cover and container handling facilities , but

I wi th docking facilities , the sending ship would off-load the palletizeci cargo to

I
1-2
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I a receiving land station using a replenishment subsystem . The subsystem would

cons i st of a sending and rece i v ing rep leni shment assembl y, or a railway receiv-

I i ng crane , or a motorized receiving crane .

I In those harbors wi thout docki ng facilities , but w ith anc hor ing areas , the

sending ship would off-load the palleti zed cargo to a smaller break bulk receiv-

I ing boat or a land receiving station using a replenishment subsystem . The sub-

system would cons ist of either a send ing and a rece iv ing rep leni shment assembly
1 or a floating receiver crane.

In the open sea , without anchor ing areas , the sending ship would off-load

I the palle tized cargo to a smaller break bulk ship us ing the send ing and rece iv ing

assembl ies of the replenishment subsystem . The off-loading would be accomplished ,

I while both ships were underway.

I

I
i 
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2-1 . UNIVERSAL PONTOON HATCH COVER SUBSYSTEMS

Four different concepts were developed for covering hatches of a container

hol d , when the above and the bel ow hatch vertical material handling subsystems

I are to be installed . The hatch cover would be instal l ed after the below hatch

containers (flat racks) and the vertical material handling subsystem was em-

I placed , but prior to the emplacement 0f the above hatch vertical material hand-

li ng subsystem and the rep~enis hment subsystem .

2-2. RATIONALE FOR CONCEPTS A , B , AND C
I

Ideall y, the hatch cover subsystem would be a 3-0 (dimensional) device

I wh ich woul d be expandable and contractable , between the minimum and maximum con-

I 
f iguration , in length , width , and height. In order to simplify the conceptual

approach , the height would be cons idered a cons tant. Thi s would leave the length

I and the width as the variables .

I The optimum width (derived from all hatch cover configurations ) would be

treated as sections and gap fillers . The optimum length (derived from all

I hatch cover configurations) would be treated as telescoping sections (port, in—

I 
board , and starboard cover or sealing assemblies), and gap fillers (T-section

assemblies).

I Either the port, inboard , and/or starboard assemblies would be penetrated

by an access o at least X feet wide by Y feet long (derived from the adapter
I assembly configuration). The width measurement of the penetration would be set

I by the fac t that the applica ble assembly woul d be moved di rectly over the below

hatch adapter assembly. The length measurement of the penetration would be set

I as an opti~ium distance (derived from all hatch cover configurations ) and set from

I
1 
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I
I the beginning to the end of the assembly. An adapter assembly access of less

than X feet wide by Y feet long would require a modification of the adapter as-

I sembly penetration area because of interface problems .

I As described in Report No. 1737-10-1 , Conta iner Ship Hatch Cover Si zes ,

there are two bas i c types of hatch covers . One type of hatch cover i s longer

I than it is wide; the other type of hatch cover is wi der than it is l ong . Table

2-1 lists the minimum and r~a’dc~um length and width dimensions of both types ; the

longer than wide and the wider than long.

The width of the 3-0 hatch cover would vary from 26’ to 77’ ; while , the

i length of the 3-0 hatch cover would vary from 21 ’ to 44’. The width presents no

great problem , other than possibly limiting the width of the area of penetration

I by the below hatch vertical material handling subsyste’~. The length does present

a problem , in that two 21’ telescoping sections will not extend to 44’ without

a gap. Also , that a 44’ two section telescoping cover will not retract to 21’

i without an overhang. One alternative solution is a three section telescoping

cover , but the heavy weight , the method of penetration and the complexity of de-

I sign makes the solution impractical . Another alternati ve solution is a two con-

I 
figuration approach ; one for the longer than wide cover and another for the wider

than long cover. This two configuration approach is described in subsequent par-

‘ I agraphs .

I
I
I
I
i 
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I TABLE 2-1 . HATCH COV ER DIMENSIONS

Hatch Cover Type

I Dimens i on
Longer Than Wide Wider Than Long

I Mi n imum 42 21
Length 

_______________ ________________________ _______________________
(Ft)

Maximum 44 35

Minimum 26 35
I Width 

_____________ ______________________ _____________________
(Ft)

Maximum 28 77

2-3
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3-1 . CONCEPT A - STANDARD WEIGHT HATCH COVER SUBSYSTEM

Th i s subsystem , Table 3-1 and Figure 3-1 would consist of the following;

(a ) a port cover assem bly,

(b) an inboard cover assembly,

I
(c) a starboard cover assembly,

(d ) a 1-section assembly, and

(e) a forward , aft , port and starboard cover seal .

I All assem blies would be of the telesco pi ng type.

I Table 3—2 lists the various combinations of the assemblies and seals re-

quired to make up three, four and eight container wide hatch covers.

3-2. Port Cover Assembly

I
The assembly would close the port side of a hold. The longer than wide

I assembl y would be app rox imately 8’O” w ide by 2’O” high by 42 ’O” (retrac ted) or

44’O” (extended) deep and weigh about 9568 pounds.

The w ider than long assem bly would be approx imately 8’O” wide by 2’O” high

by 2l’O” (retracted) and 35’O” (extended) deep and weigh about 11840 pounds.

I The port cover ‘assembly would comprise two subassemblies ; a long port and a

I 
short port subassembly. The long subassembly would consist of two parallel chan-

nels and webbing attached to a top plate . This subassembly would have a port and

I forward skirt plate attached to the parallel channels. Each skirtplate would have

a cover seal. The longer than wide , l ong subassembly would be approximately 8’O”

I

I 
3-1
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i 
wide by 2’O” hi gh by 40’O” deep and weigh about 8320 pounds . The wider than

long, long subassembly would be approxima tely 8’O” wide by 2’O” high by 21’O”

I deep and weigh about 6720 pounds.

I The short subassembly would consist of two parallel channels and webbi ng

attached to a top plate . This subassembly wo uld have a port and aft skirt plate

I attached to the parallel channels. Each skirt plate would have a cover seal .

The two parallel channels of short subassembly would telescope into the two par-
I alle l channels of the long subassembly. The longer than wi de , short subassembly

I would be approximately 8’O” wide by 2 ’ O” high by 6 ’ O ” deep and weight about 1248

pounds. The wider than long, short assembly would be approximately 8’O” wide by

I 2’O” high by 16’O” deep and weigh about 5120 pounds.

I The long and short subassemblies would be locked together by quick acting

clamps after setting the assembly to the desired length . The top plate and the

I skirt plate of the long subassembly would overlap the top plate and skirt plate

of the short subassembly, when either the short subassemb ly would be fully ex-

tended out of or retracted into the long subassembly. The overlap of the top

I plate and skirt plate would be closed by industrial tape. The gaps between the

over lapping skirt pl ates , at the cover seals , wou ld be closed by standard lengths

I of’ cover seals. The standard length of cover seal would be attached to the inner

face of the skir t p late of the long subassembl y. The long subassembly would have

at least four cover lift fittings attached to it. The assembly would be secured

1 to the coaming by adjustable clamps.

1 3-3. Inboard Cover Assembly

I The assembly would close the inboard areas of the hold , not covered by the

port and starboard cover assemblies . The inboa rd cover assembly would be similar

I
3-2
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I
to the port cover assembly, except that it would not have port skirt plates.

The wider than long assembly would weigh about 8372 pounds ; while the long-

er than wide assembly would weigh about 10360 pounds .

The long subassembly would have an access , large enough to accept the hatch

cover adapter assembly. The access, when not in use , would be closed by a plate

assembly. The cover plate would have a weather seal . The cover plate assembly

would be held in position by webbing spanner plates . The plates would be re-

movable and held in position by standard hardware.

3-4. Starboard Cover Assembly

The starboard cover assembly would be similar to the port assembly, except

that it would be of the opposite hand.

3-5. 1-Section Assembly

Open areas between the port, inboard and starboard cover assemblies would

be enclosed by 1—assemblies . The assembly would be attached to the coaming by

adjustable clamps.

The 1-section assembly used with the longer than wide cover assemblies

would be approximately 2’O” wide by 2’O” high by 42’O” (retracted) and 44’O”

(extended) deep and weigh about 2496 pounds.

The 1-section assembly used with the wi der than long cover assemblies

would be approximately 2’O” wide by 2’O” high by 21’O” (retracted) and 35’O”

(extended) deep and weigh about 3120 pounds .

The 1-section assembly would comprise two subassernblies ; a long T-section

3-3
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I
subassembly and a short T-section subassembly. The long subassembly would con-

sist of a top plate attached to a box channel . This subassembly would have a

I forward skirt plate .

I The short subassembly would consist of a top plate attached to a box chan-

nel . This subassembly would have an aft skirt plate . The box of the short sub-

I assembly would telescope into the box of the long subassembly. The top plate of

I 
the long subassembly would overlap the top plate of the short subassembly, when

the short subassembl y would be fully extended out of or retrac ted into the long

I subassembly. The top plate overlap would be sealed by industrial tape.

The gaps between the fore and aft skirt plates of the T-section assemblies

and port, inboard and starboard cover ass embli es , at the cover seal , woul d be

I closed by standard lengths of fore and aft cover seals and industrial tape. The

overlaps between the fore and aft skirt plate of T-section assemblies and cover

I assemblies would be closed by industrial tape.

I 3—6. Subsystem Emplacement

I The port, inboard and starboard cover assemblies would be set to the de-

sired length and then locked at that length using the integral quick acting

I clamps. The assemblies would he lifted in ’..o position on the hatch coaming and

then fastened using the adjustable clamps .

I 
Next , the T-assembl les would be set to the proper length and then locke d to

that length using the quick acting clamps. The assemblies would be lifted onto

I the cover assemblies and attached to the coaming using the adjustable clamps.

i Finally, the forward , aft, port and starboard cover seals would be in-

stalled and all other gaps close d with i ndustrial tape.

I
3-4~~I
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I
TABLE 3-1. CONCEPT A - STANDARD WEIGHT HATCH COVER SUBSYSTEM

Index No. Assembly Name

1 Short T - Section Subassembly

1 2 Short Inboard Cover Subassembly

I 3 Short Starboard Cover Subassembly

4 Short Starboard Cover Subassemb ly
Channel

5 Cover Seals

I 6 Long Starboard Cover Subassembl y
Channel

I 
7 Long Starboard Cover Assembly

8 Access Plate

1 9 Adjustable Clamps

10 Long Inboard Cover Subassembly

1 11 Webbing

I 12 Long T - Box Section

13 Cover Seals

1 14 Long Port Cover Subassembly

15 Forward Lift Fittings

1 16 Long I - Section Subassembly

1 17 Aft Lift Fittings

18 Short Port Cover Subassembly

I

I

I
I
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I
I TABLE 3-2. ASSEMBLIES AND SEALS REQUIRED FOR VARIOUS WIDTH

STANDARD WEIGHT HATCH COVER SUBSYSTEMS

I Hatch Cover W i dth
Assemblies and Seals

Three Container Four Container Eight Container

I Port Cover Assembly 1 1 1

I Inboard Cover Assembly 1 2 6

Starboard Cover Assembly 1 1 1

I I-Section Assembly 2 3 7

Forward Cover Seal 2 3 7

I Aft Cover Seal 2 3 7

i Port Cover Seal 1 1 1

Starboard Cover Seal 1 1 1

I
I
I
I
I

I
I
I
I
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4-1. CONCEPT B - LIGHT WEIGHT HATCH COVER SUBSYSTEM

This subsystem , Table 4-1 and Figure 4-1 would feature the following ;

(a) a light weight hatch cover ,

I 
(b) hatch cover adapters , and

(c) hatch cover house adapter assembly.

The load of the hatch cover would be partially transferred to the hatch

I cover coaming and through the below hatch containers (flat racks) to the tank

top. This load transference would be accomplished by the hatch cover and hatch

1 cover house adapters assemblies . The assemblies would be positioned between the

top most row of flat racks and the bottom of the hatch cover. Each adapter assem-
I bly would weigh approximately 30 pounds and consist of adjustable support posts

1 and j ack screw assemblies . The inner support post would telescope into the outer

support post and thus provide coarse height adj ustment. The jack screw would be

I attached to the inner support post and provide a fine height adjustment. The

j ack screw would be topped with a load distribution plate . The plate would con-

tact the bottom of the top plate of the hatch cover.

• 4—2. Light Weight Hatch Cover

I The cover would consist of cover assemblies , T-sect ion assemblies , and

cover seals similar In size to Conce pt A , except that it would be lighter in
I weight and construction.

4-3. Port Cover Assem bly

I The longer than wi de assembly would weigh about 5600 pounds ; while the

I
4-1
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I
wider than long assembly would weight about 7840 pounds .

4-4. Inboard Cover Assembly

I .
The wi der than long assembly would weigh about 4720 pounds ; while the

I longer than wide assembly would weigh about 6608 pounds.

I 4-5. Starboard Cover Assembly

I The starboard cover assembly would be similar to the port cover assembly,

except that it would be of the opposite hand.

I
4-6. T-Section Assembly

The longer than wide assembly would weigh about 880 pounds; while the wider

I than long assem bly would we i gh about 1232 pounds.

I 4-7. Hatch Cover House Adapter Assem bly

I 
The assembly would be similar to the assembly described in Report No. 1737-

11- 2, Below Hatch Verti cal Material Handling Subsystem .

4-8. Subsystem Emplacement

I The cover and T-assemblies would set to the proper length and then locked

to that length using the integral quick acting clamps . Then , the cover and I-

assemblies would be lifted onto the hatch c3aming and attached to it using the

I adjustable clamps . Next, the cover seals woul d be i nstall ed and all gap s close d

with industrial tape. Finally , the adapter assemblies would be installe d between

I the hatch cover and the flat racks .

‘ I
• 1
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1
TABLE 4-1 . CONCEPT B - LIGHT WEIGHT HATCH COVER SUBSYSTEM

Index No. Assembl y Name

1 Load Distribution Plate

1 2 Jack Screw

i 3 Support Post

4 Hatch Cover Adapter

I 5 Flat Rack

6 Lift Shaft

I 7 Hatch Cover House Adapter

8 Light Weight Hatch Cover

I

I
I
I
i 

4-3~~

_ _ _  

~~~~~~~~~~~~~ - - - —— -  ~~~~~1L...~_i. ~~~~~~~~~ 
._

~_— .._.. 
~~~~~~ 

.. , .
~~ 

. , ~~~
.

... -- .. — -  ~~~~~~~~~~~~~~~~~~~ 4/~~ ’• ‘.



- —-
~~~~~~~

— —
- —--

~~~~~~~~~~~ ~~~~~

S. 
‘

- 

-.- 

-<- --.- ‘ 5—,-- 

. .5
- - - 

. 

,--_~~~~~~
_ 

-

~~~

-

~~~

~~5

IL ‘ 

-.5..-



— -.— ~-—— - —.,
~
——,——-—- -. 

~~~~~~~ 
— 

~~~~~~~~~~~~~~~~~~~~~~~~ . 4 ~’~ ”’  -

—.5- —~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:~~



F 
-

~~~~~~~~~~

- - .

8

~~~~~~~ :~~~~~~~~ 

_

_-
. 

F I G U R E  4 - I .  C O N C E P T  B-

I I ~~—- .-- - ., 
~~~~~~~~~~ ~~~~~~

.: — ._ 
~~~~~~~~~~~~~~~~~~~~ w C



_ _ _  
-- ---~ --- -- -.5

5-1 . CONCEPT C - ADAPTER AND SEAL HATCH COVER SUBSYSTEM

This subsystem , Table 5— 1 and Figure 5—1 would consist of hatch cover

adapter assemblies and hatch cover sealing assemblies . The sealing sections

would consist of:

(a) port cover sealing assembly,

(b) inboard cover sealing assembly,

(c) starboard cover sealing assembly,

(d) fore and aft cover sealing assembly,

(e) port—to-starboard cover sealing assembly, and

(f) forward , aft, port and starboard cover seals.

All seal ing assembl i es woul d be of the telesco pi ng type.

Table 5—2 l ists the various combinations of the assemblies and seals (used

with the hatch cover adapter assemblies) which would be required to make up var-

ious width hatch covers .

5-2. Hatch Cover Adapter Assembly

The assem bly woul d be cons tructed s imi lar to a standard flat rack , except

that the columns (legs) would be extendable and retractable. The assembly, when

not inverted , would function as a variable height flat rack. Each assembly, when

Inverted , would func tion as a por ti on of the hatch cover for thi s subsystem.

The assembly would be enclosed in a 20’O” deep by 80” wide by 2’O” high

(retracted) or 8’6” high (extended) area and weigh about 4000 pounds . The

I
5—1
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I
I assembly would be installed in container guides , between the top most flat rack

or container and the hatch cover sealing assemblies.

The assembly would be adjustable in height. The height would be regulated

1 by support posts and jack screws . The support posts would control the coarse

height adjustment and would consist of inner posts or box channels that would

I telescope into an outer post or box , respectively. The jack screws would provide

fine height adjustment of the assembly.

5-3. Port Cover Sealing Assembly

The assembly would close the open (forward , port and aft) areas between the

I port hatch cover adapter assemblies and the hatch cover coaming. The longer than

wi de assembly would be approximately 9’O” wide (at both ends) by 2’O” high by

42’O” (retracted) or 44’O” (extended) deep and weigh about 3214 pounds.

The wider than l ong assembly would be approximately lO ’O ” wide (at both

I ends) by 2’O” high by 21’O” (retracted ) and 35’O” (extended) and weigh about 4320

pounds.

- 
The port cover sealing assembly would consist of two subassemblies , a lon g

port and a short port subassembly. The long subassembly would consist of a port

top and skirt plate attached -to a right angle channel . Also this subassembly

would have a forward top and skirt plate attached to the channel . Each skirt

plate would have a cover sea l. The longer than wide , long subassembly would be

approximately 9 ’ O ” wide (forward) by 2 ’O ” high by 4 0 ’O ” deep and weigh about 2496

I pounds. The wider than long , lon g subassembly would be approximately lO ’O” wide

(forward) by 2’O” high by 21’O” deep and weigh about 2360 pounds.

I .

The short subassembly wou ld consist of a port top and skirt plate attached

• 1
i 
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I

to a channel . Also this subassembly would have an aft top plate and skirt plate

attached to the channel . In addition , each skirt plate would have a cover seal .

I The channel of the short subassembly would telescope into the channel of the

long subassembly. The longer than wide , short subassembly would be approximately

I 9 ’O” wide (at the aft end) by 2’O” high by 6’O” deep and weigh about 718 pounds.

The wider than long , short subassembly would be approximately lO’O” wide (at aft
I end) by 2’O” high by l6’O” deep and weigh about 1960 pounds.

The long and short subassemblies would be locked together by quick acting

I clamps after setting the assembly to the desired length . The top plate and skirt

plate of the long subassembly would overlap the top plate and skirt plate of the

P

. subassembly when the sho;Ptt subassembly would either be fully extended out of or

retracted into the long subassembly. The overlap between the top plate and skirt

plate of the long and short subassemblies would be closed by industrial tape.

The gaps between the overlapping skirt plates , at the cover se als , would be

closed by standard lengths of cover seals. The standard length of cover seal

I would be attached to the inner face of the skirt plate of the long subassembly.

The long assembly would have at least four lift fittings attached to it. The

assembly would be secured to the coarning by adjustable clamps.

5-4. Inboard Cover Sealing Assembly

The assembly would close the open (forward , inboard and af t) areas between

inboard hatch cover adapter assemblies and the hatch cover coaming.

The longer than wide assembly would be approximately 2’O” wide by 2’O” high

I by 44’O” deep and weigh about 1898 pounds.

I The wider than long assembly would be approximately 3’O” wide by 2’O” high

I
5—3
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by 35 ’ O” deep and weigh about 2220 pounds.

I 
The assembly would comprise of two subassernblies ; a long inboard subassem-

bly and a short inboard subassembly . The long subassembly would consist of a top

I plate attached to a box channel. This subassembly would have a forward skirt

plate . The longer than wide , long subassem bly woul d be app rox imately 2 ’O” wide
by 2 ’O”  hi2h by 40 ’O” deep and wei gh about 1612 pounds. The wider than long ,

long subassembly would be approximately 20” wide by 2’O” high by 2l’O” deep and

weigh about 1260 pounds.

The short subassembly would consist of a top plate attached to a box chan-

I nel . This subassembly would have an aft skirt plate . The longer than wi de ,

short subassembly would be approximately 2 ’ O ”  wide by 2 ’ O ” high by 6 ’ O ” deep and

I weigh about 316 pounds. The wider than long , short subassembly would be approx-

imately 2’O” wi de by 2’O” high by l6’O” deep and weigh about 960 pounds .

The box of the short subassembly would telescope into the box of the long

subsecti on . The top plate of the long subassembly would overlap the top plate of

the short subassembly, when the short subassembly would be fully extended out of

or retracted into the long subassembly. The top plate overlap would be sealed by

industrial tape . The gaps between the forward and aft skirt plates of sealing

subassembi j es and the port or starboard cover sealing assembly, and the forward

and aft cover sealing assembly, at the cover seal , would be closed by standard

l engths of forward and aft cover seals and industrial tape. The standard length

of cover seals woul d be attache d to the inner face of the forwar d and aft sk i rt

I plates . The joints between the forward and aft skirt plate of the sealing assem-

bl ies and the cover seal ing assem blies would be closed by i ndustrial tape.

The assembly would have at least two lift fittings attached to it. The

I
1
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assembly would be secured to the coaming by adjustable clamps.

5-5. Starboard Cover Sealing Assembly

The starboar d cover seal ing assem bly woul d be simi lar to the port cover
seal ing assembly, except that it would be of the opposite hand. The assembly

would close the open (forward, starboard and aft) areas between the starboard

hatch cover adapter assembl ies and the hatch cover coam ing .

5—6 . Subsystem Emplacement

The inverted hatch cover adapter assemblies would be emplaced on the top-

most upright hatch cover adapter assem bli es , flat racks or containers . The in-

verted adapter assemblies would be raised to the height required to accept the

cover seal ing assemblies . Then , the cover sealing assemblies would be set to the

proper length and then locked to that length using the integral quick acting

clamps. Next , the cover sealing assemblies would be lifted into their respective

positions between the adapter assemblies and the hatch cover coaming. The as-

semblies would be fastened by means of the adjustabl e clamps. Finally, the cover

seals would be installed and all gaps close d with i ndustri al tape.
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TABLE 5-1. CONCEPT C - ADAPTER AND SEAL HATCH COVER SUBSYSTEM

Index No. Assembl y Name

1 Forward and Aft Cover

1 Seal ing Assem bly

2 Short Inboard Cover
Seal ing Subassem bly

I 3 Short Starboard Cover
Seal ing Subassem bly

1 4 Sect ion Seal

t 
5 Aft Lift Fitting

I --- . * . S . ... .— S S.
6 Long Starboard Cover

Seal ing Subassem bly

7 Forward Lift Fitting

1 8 Long Inboard Cover
I Sealing Subassembly

1 9 Adjustable Clamps

10 Hatc h Cover House
Ada pter

11 Flat Rack

12 Support Post

13 Jack Screw

1 14 Hatch Cover Adapter

15 Port-to-Starboard Cover
Sealing Asse rr5ly

16 Long Port Cover Sealing
I Subassembly

17 Short Port Cover

I Seal ing Subassem bly

I I
I
i 
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TABLE 5-2. ASSEMBLY AND SEALS REQUIRED FOR VARIOUS WIDTH HATCH COVERS

(ADAPTER ASSEMBLIES)

Hatch Cover
Assembly and Seal

1 Container Deep by 2 Container Deep by 2 Container Deep by
8 Container Wide 3 Container Wide 4 Container Wide

Port Cover Sealing 1 1 1
Assembly

Inboard Cover Seal- 7 2 3
ing Assembly

Starboard Cover 1 1 1
Seal ing Assem bly

Forward and Aft 12 2 4
Cover Sealing
Section

Port-to—Starboard . 3 4
Cover Sealing
Assembly

Port Cover Seals 1 1 1

Starboard Cover 1 1 1
Seals

Forward Cover Seals 7 2 3

Aft Cover Seals 7 2 3

5—8
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6-1. CONCEPT 0 - MODIFIED PONTOON HATCH COVER SUBSYSTEM

This subsystem , Table 6-1 and Figure 6-1 would consist of:

(a) a modifi ed hatch cover , and

I
(b) an access cover plate and gasket assembly.

The subsystem would require the retrofit of existing hatch covers and also

allow implementation into new cons truc tion. The hatch cover woul d be remove d

from the ship and shipped to a shop. In the shop, the cover would be fitted with

an access. The access would be aligned with and accept the adapter assembly of

the below hatch vertical material handling subsystem . The access would be fitted

with a cover plate assembly. The cover plate would consist of a top plate , web-

bing , bottom plate and gasket. The cover plate assembly would be held in posi-

tion by removable webbing spanner plates. Hand access holes would be provided in

the bottom plate . The hand holes would allow the installation and removal of

hardware used to fasten the webbing spanner plates between the webs of the hatch

cover and the cover plate . When the cover plate was installed , the hatch would

be used to stow above hatch containers in the norma l manner. When the cover

plate was removed it would allow the adapter assembly to penetrate the hatch

-4- cover and permi t the below hatch vertical material handling subsystem to operate

the normal manner. After retrofit , the modified hatch cover would be replaced on

the ship.

While the hatch cover was being modifie d , the existing hold would be coy-

ered wi th a hatch cover consisting of planking and canvas .

6-1
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TABLE 6-1. CONCEPT D - MODIFIED PONTOON HATCH COVER SUBSYSTEM

Index No. Assembly Name

I
1 Modified Hatch Cover

I 2 Lift Fitting

I 
3 Container Fitting

4 Access

1 5 We bbi ng Spanner Pla te

6 Cover Plate

I

6-2
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7—1. UNIVERSAL PONTOON HATCH COVER SUBSYSTEM DETAILED CHARACTERISTICS

‘ 
Table 7-1 presents the detailed characteristics of subsystems and assem-

blies. The table is divided into nine elements ;

(a) physical

I (b) engineering,

I (c) detailing,

j (d) purchasing,

(e) stowing,

(f) emplacement ,

(g) maintenance , and

(h) failure .

The elements are selected because they would give a starting point of corn—

pari son between each assem bly and in turn , between each subsystem .

Under each conce pt , the first line is the total subsystem entry , while the

lines below the subsystem are the assembly entries.

Opposite each ASSEMBLY , in the ELEMENT col umn is the criteria entry (e.g.,

44 ’O” , ~~~~ 2’O” , etc.). The criteria entry is based upon an engineering esti-

k mate obta ined by examina ti on of all preced ing text, fig ures and tab les .

Oppos ite each SUBSYSTEM , in the ELEMENT column is the totaled cr iter ia
entry (e.g., 44 ’O~, 35’0~, 2 b O 1 I

, etc.). The totaled cri teria entry provides a

detailed overview of the subsystem characteristics .

7-1
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The following notes pertain to Table 7-1 :

Note Mean i ng

(a) Weight for one of each assembly.

(b) Weight of each assembly.

(c) Quantity required for three contai ner wide and

two conta iner deep hatch cover.

(d) Like letters indicate similarity in design .

The table functions as a source document from which the advantages and dis-

advantages of each subsystem may be obtained. Subsequent paragraphs list the

advantages and disadvantages of each subsystem. The list of the advantages and

disadvantages of each subsystem ~s an internal comparison within each subsystem ,

not a comparison between each subsystem .

7-2
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TABLE 7-1. UNIVERSAL PONTOON HATCH CO

suasysiui ~no 
— 

PHYSICAl . ENGINEERi NG DETAI LING

ASSEMBLY 
CONFIGURATION DESIGN DESIGN

______________________ 
DEPTH WIDTH HEIGHT WEIGHT REQUIRED SIMILAR SIMPLE INTERMEDIATE COI4PLEX SIMPLE i~iLRM!Pi~iE COMPLEX

CONCEPT A (a) (c) (d)

Standard Weight 44’O” 35 0” 2’O~ 301360 1 A X X X X I x
Hatch Cover (b)
(Longer Than Wide)

Port Cover 44 ’O” 8,0 2 0” 95684 1 8 - - I - -
Inboard Cover 44’O” 80” 20 ’ 83721 1 B - - X — -

Starboar d Cover 44’O” 8’O” 20 ” 95680 1 B - - 1 - -

1-Section 44 ’O” 2 0 ’  20 ” 24961 2 C - 1 - - -

Forward Cover Seal P6” 3” 3” 284 2 0 I - — x . -

Aft Cover Sea l l’6” 3” 3” 284 2 0 1 - - x -

Port Cover Seal 2’O” 3” 3’ 380 1 C 1 - - x - -

Star board Cover 2’O” 3’ 3” 380 1 E X - - x - -
Seal

SUBSYSTEM AND 
PHYSICAL ENGINEERING DETAILING

ASSEMBLY 
CONFIGURAT ION DESIGN DESIGN

1~UAMT ITY 
—

_______________________ 
DEPTH WIDTH HEIGHT WEIGH T REQUIRED SIMILAR SIMPLE INTERMEDIATE COMPLEX SIMPl.E INTERMEDIATE COMPLEX

- - CONCEPT B (a ) (C ) (d )

Light We ight 440 ” 35’O” 2’O” 179520 1 A X I I I I I
Hatch Cover (b)
(Lon ger Than Wide)

Port Cover 44’O” 8,0” 20” 56000 1 B - - I - - X

Inboar d Cover 44’O” 8’O” 20 ” 47204 1 8 — - I - - X

Starboard Cover 44 ’O” 8’O” 2’O” 56000 1 B - — 1 - - I

1— Section 44’O” 20 ” 2 0 ’  8804 2 C - X - - -

Forward Cover Seal 1 ’6” 3” 3” 280 2 0 1 — — x - -

Aft Cover Seal l ’6” 3” 3” 280 2 0 1 — - X - -

Port Cover Seal 2 0 ” 3” 3” 380 1 E I — - x - -

Star board Cover Seal 2 0” 3’ 3’~ 384 1 E I — — x - -

Ha tch Cover Adapter 8” 8” 8’6” 304 24 F I - — B -

— ___________ —— -________________ _____ _____ — —-.5-’— — - — - . 5

I
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~ONTOON HATCH COV ER SUBSYSTEMS CHARACTERS IT ICS MATRIX

E LE MENTS

DtTA IEING PURCHAS ING STOWING
EMPLACEML N T METHOD 

PREVENTIVE MAINTENANCE FAILUIB F KAlE
DESIGN METHOD SHELF LIFE CLDU

!~I!!P4[DIATE COMPLEX NEW BU ILD OFF-SHELF SHORT MODERATE L9!~. SIMPLE INTERMEDIATE COMPLEX SIMPLE INTERMEDIATE CO~~~~ ~~ 
MOO FRATE 111611

8 Asse,i,bl les None - x x 1 1 I B — I X —

u u t  of 8

— 1 1 — — I — — X — — 1 — — I —

- x x - - x - - I — - 1 - I -

.5 1 1 — — I — — I — — I — — I —

I - I - - I - - 1 - - I - — X —

- - X - - — I X - - 1 - - 1 - —

- - I — - - x I - - I - - I — —

- - 1 — - - I I - - I - - I - —
.5 - x — - - x I - - I - - I — —

ELEMENTS 
_______________________________ ____________________________ _____________________

DETAILI NG PURCHASING STOW ING PREVENTIVE MA INTENANCEEMPLACEMENT METHOD I, ‘~ FAILURE RATE
DESIGN METHOD SHELF LIFE

INTERMEDIATE OMPLEX NEW BUILD OFF-SHELF SHORT MODERATE LONG SIMPLE INTERMEDIATE COMPLEX SIMPLE INTERM EDIATE COMPLEX LOW MODERATE 111641

X 1 9 Assembl ies None - I I X 1 - B X - I X —
out of 9

— I 1 — - I - - X — X — I —

— X B — — I — — I — — I — — I —

— 1 1 — — I — — I — — I — - X

I - 1 - - - - I - - I - - I -

.5 - I — - - I I - - B — - 1 - -

.5 - 1 - - - X I — - I - - B - -

.5 - K — — — I I — - I - — 1 - —

.5 - 1 — — — 1 1 - - I - . — I — -

.5 - I — — — I - X - I — — x - — 

-- . 
-—..-- ---.,- - —- . -- - - - 

- .5 
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TABLE 7-1 . UNIVERSAL PONTOON HATCH COVER SUBSYSTEMS

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
ELEMENTS

SUBSYSTEM AND 
—

~~~~~ PHYSICAL ENGINEERING DETAIL iNG PURCI~
ASSEMBLY 

CONF IGURATION DESIGN DESIGN METII

DEPTH WIDTH HEIGHT WEIGHT REQUIRED SIMILAR SIMPLE INTERMEDIATE COMPLEX SIMPLE INTERME DIA TE COMPLEX NEW BUILD

CON CEPT C ( a )  ( c )  ( d )

A daptor and Seal Hatch 44 0” 35 0” 20 ” 132384 1 6 I B - X I - 10 Assembl Ies
Cove r Subsystem (b) out of 10
(Longer Than Wide)

Port Cover Sealing 44 0” 9.0-’ 20 ” 32140 1 H — I - - x -

Sectio n

Inboard Cover Sealing 44 0” 20 ” 20 ” 18984 2 H - B - - x - x
Sect I on

Sta rboard Cover 44 0” 90” 2’O” 32144 1 H - B - - x -
Seal m g  Sec tion

Fo rward-and-Aft Cover 60 ” 20 ” 20 ” 3124 2 1 - X — - B -
Sealing Sect ,on

Port- to-Starboard 60 ” 3 0 ” 20 ” 4684 3 1 — I - I -
Cover Se-~1t ng Sectio n

Forward Cover Seal 1 6” 3” 3” 280 2 D X — - x - -
Aft Cover Seal 1 6 ”  3” 3” 284 2 D X - - x — -
Port Cover Seal 20 ” 3” 3” 384 1 C X - — X - -

Starboar d Cover Seal 20 ” 3” 3” 384 1 E I — - I — - x -

Hatch Cover Ada pter 20 ” 80 ” 8’6” 40004 6 J 1 - - x - .5 1

F- —.— —— —— _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  —

~~~~~~ 

_ _ _ _ _ _

- , - ELEMENTS

SUBSYSTEM AND PHYSICAL ENGINEERI NG DETAILIN G PURcII
ASSEMBLY 

CONFIGURATION DESIGN DESIGN MET

QUA N TITY
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

DEPTH WI DTH HEIGHT WEIGHT 
~~~jj~

p SIMILAR SIMPLE INTERMEDIATE COMPLEX SIMPLE 1NTERN~~!~I~ ~~~ _!~ W BUILD

CONCEPT D (a) (c) (d)

Mod i f i e d  Ha tch Cover ~3 ’l ” 26’9” 2’O” 470004 1 K X - - B - - Ass e mbli ~~
(t. o nge r Than Wide) (b) out oI’ 2

L. Mod i f ied I~atc h Cover 43 1” 26 9” 2 0 ”  400004 1 L I - — B -

Cover P lv t ~- 20 0” 8 0 ”  2 ’O” 70000 1 N K - - B - - 

- - ------ -—-- --- . ------“ - - ---~~--.5- -----_ . li ~~~
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ITCH COVER SUBSYSTEMS CHARACTERIST ICS MATRIX (Continued)

ELEMENTS _____________________ 
________ — 

— 
_________ ___________________

~ lt1NG PURCHASiNG STOWING 
EMP LAC F 1 IENI METH OD PREVENTIVE MAINTENANCE FAILURE RATE

31GM METHOD SHELF LIFE

~~ DIA T E COMPLEX NEW BUILD 0FF-SHELF SHORT MODERATE LONG SIMPLE INTERME D IAT E CO MPL EX SIMP LE INT EItIIEDIATE COM PLEX LOW MODERATE HIGH

- X - 10 Assembl Ies None — I B B I - B X - x x -

out of 10

I - I — - X - — I — - B - - x —

I - B - - I - - B - - B — - x -

* - 1 — - I - - B — — B — — I —

* — I — - I - - X — — B — — B -

1 - B — — I - - I - — B — - B —

— - I - — - I I - - - - I - —

— — X — — — I K — - I - - I - —

- .5 — B — — — I I - — I — - I - —~~~~

— I — — I 1 — - B — - B - —
.5 1 - - I - - - B - -

ELEMENTS

tRAILING PURCHASING STOWING PREVENTIVE MAINTENANCEEMPLACEMENT METHOD FAILURE RAT E
DESIGN METHOD Sh ELF LIFE

~~~~ O1ATE COMPLEX 0E~~~UILD OFF-SHELF SHORT ~*)OERAT E LONG SIMPLE INTERMEDIATE COMPLEX ~~~ E R M E D I A T E  X L OW MODERA TE th IGH

— - 
~~~~~~ None - - I I - — - B - -

- ‘j t  ~f 2
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7-2. Standard Weight Hatch Cover Subsystem

This subsystem would provide the following advantages ;

I 
(a) medium weight ,

I 
(b) simple-to-intermediate emplacement method ,

Cc) simple—to-moderate maintenance procedures , and

(d) low-to-moderate failure rate.

I This subsystem would provide the following disadvantages;

I (a) complex engineering and detailing design ,

(b) no major assemblies purchased from off-shelf stock , and

(c) moderate stowage life .

7-3. Light Weight Hatch Cover Subsystem

The- advantages of this subsystem would be;

(a) light weight,

(b) simple-to-intermediate emplacement method , and

(c) simple-to-moderate maintenance procedures .

The disadvantages of this subsystem would be;

(a) complex engineering and detailing design ,

(b) no major assembl ies purchased from off-shelf stock ,
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Cc) moderate stowage life , and

(d) moderate failure rate .

7—4. Adapter and Seal Hatch Cover Subsystem

Subsystem advantages would be;

(a) simple-to-intermediate engineering and detailing design , and

(b) moderate-to-long stowage life .

Subsystem disadvantages would be;

(a) heavy weight,

(b) no major assemblies purchased from off-shelf stock ,

(c) intermediate complex emplacement method and maintenance procedures ,

and

(d) moderate failure rate.

7-5. Modified Hatch Cover

-~~ The advantages of this subsystem would be;

(a) simple engineering and detailing design ,

(b ) long usage life ,

Cc) simple emplacement method ,

(d) simple maintenance procedures , and

(e) low failure rate, and
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I
(f) lightest weight.

The disadvantages of this subsystem would be;

(a) no major assemblies purchased from off-shelf stock.

1
7-6 . UNIVERSAL PONTOON HATCH COVER SUBSYSTEMS COSTS

Table 7-2 provides an approximate overall cost of each subsystem . The

cost of each subsystem was obtained by multiplying the weight of the assembly

in pounds , by $1 .50 per pound of assembly weight. In the table , the cost of

Concept D - Modified Pontoon Hatch Cover , would be the cost for new construction

and retrofit.

TABLE 7-2. UNIVERSAL PONTOON HATCH COVER SUBSYSTEMS COSTS

WEIGHT (LBS) * COST
SUBSYSTEM ASSEMBLIES $1 .50/LB

Standard Weight 30136 45204
Hatch Cover

Light Weight 17952 26928
Hatch Cover

Adapter and Seal 37238 55857
Hatch Cover

Modified Pontoon 7000 10500
Hatch Cover

* Weight is the maximum number of assemblies required for 2 long

by 3 wide 20’ container hatch cover.
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I
7-7. UNIVERSAL PONTOON HATCH COVER SUBSYSTEMS WEIGHTED CHARACTERISTICS MATRIX

Table 7-3 presents a condensed version of the general characteristics of

I each subsystem. The characteristics are assigned a relative value which provides

a quick look comparison of each subsystem .

I 
Opposite the SUBSYSTEM , in the ELEMENT co l umns , between the horizontal

lines is the criteria entry (e.g., ~08O, 30136, Comp lex , etc.) The cri teria

I entry was based upon a value decision obtained by analysis and evaluation of all

preceding material .

I
Oppos ite the SUBSYSTEM , i n the ELEMENT columns , to the left of the diagon—

al line is the weight criteria entry (e.g., 1 , 2, 3, etc.) The weighted criteria

entry was developed by assigning a number to the criteria entry . The number 1 ,

indicates most desirable criteria. The numbers 2, and 3 indicate less desirable

criteria. The number 4, indicates the least desirable criteria.

Oppos ite the SUBSYSTEM , i n the ELEMENT colu mns , to the right of the dia-

gonal line is accumulated weight entry (e.g., 1 , 3, 6 , etc.) The accumulated

weight entry was obtained by adding together all previously weighted criteria en-

tries.
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FABLE 7-3. UNIVERSAL PONTOON HATCH COVER SUBSYSTEMS WEIGHTED CHARACTERISTICS MATRIX

ELEMENT
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7-8. RECOMMENDATIONS

It is recommended that the Modified Hatch Cover Subsystem be adopted as the

most desirable universal pontoon hatch cover subsystem because of the following

reasons ;

(a) cover would support above hatch containers ,

(b) simple engineering and detailing design , -

(c) long usage life ,

(d) standard emplacement methods ,

(e) minimal maintenance requirements ,

(f) low failure rate , and

(g) applicable to retrofi t and new c~nstruction.

The load derating of retrofitting existing hatch cover is acceptable be-

cause of the advantage gained by using existing hatch cover. The load derating

• of new construction , because of the access penetration and cover plate , can be

overridden by proper structural design.

It Is recommended that the other subsystems be rejected as the most desir-

able device because of one or more of the following reasons ;

(a) cover would not support above hatch containers ,

(b) unproven design ,

(c) moderate-to-complex engineering and detailing design ,
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(d) moderately short usage life ,

(e) moderately complex emplacement method ,

(f) simple-to-moderate maintenance requirements ,

(g) moderately high failure rate.
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