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FLOATING FACTORY FOR THE MANUFACTURE 
OF BUILDING COMPONENTS 

BACKGROUND OF THE INVENTION 

This invention relates to a ?oating factory for manu 
facture of modular building components and, in partic 
ular, to a factory made up of individual modular barges 
that enable the overall factory to be dismantled and the 
individual barges to be moved conveniently to various 
sites. 

In recent years there have been widespread efforts to 
develop techniques for the mass production of build 
ings, particularly for housing purposes, involving the 
fabrication of building units or elements in a permanent 
factory. Development in this area has been somewhat 
hampered by the variety of building codes that exist in 
various areas that might be served by a permanent fac~ 
tory. Moreover, the problems of locating the factory 
near rail and highway transportation limits the avail 
able sites for such factories. Even more importantly, 
the cost of transporting the elements or units fabricated 
in a permanent factory is substantial and, of course, in 
creases, the greater the distance the factory is from the 
construction site. Accordingly, the area that can eco 
nomically be served by permanent factories is defi 
nitely limited. The ability of a factory to produce a suf 
ficient variety of building components or units that will 
meet the building codes of areas served by the factory 
is an additional cost factor and represents an important 
disadvantage to a permanent factory. 
An alternative to setting up a permanent factory from 

which to distribute a variety of building elements or 
units to a selected region is the construction of a tem 
porary on-site factory on land at or in the immediate 
vicinity of the construction site. Inasmuch as the fac 
tory itself may occupy part of the land on which the de~ 
velopment is built, a fewer number of units can be in 
stalled on the site where adjacent vacant land is cleared 
and available; arrangements for its lease or sale must be 
made; moreover, an economical temporary factory is 
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usually less efficient than a permanent factory, requires , 
substantial costs in transporting setting up, and disman 
tling, and must often be modi?ed greatly to be used at 
any other than a particular site. 

SUMMARY OF THE INVENTION 

There is provided, in accordance with the present in 
vention, a new approach to the fabrication of modular 
building elements that combines the advantages of an 
essentially permanent factory that is capable of a high 
rate of production with a high degree of efficiency, 
often with the added advantages of an “onsite" factory 
located relatively near to the construction‘site. The fac 
tory, according to the invention, is susceptible of being 
moved from place to place at relatively low cost and 
with a minimum of modi?cations to alter the facilities 
to produce building elements appropriate for another 
project at another location. 
More particularly, the invention relates to a ?oating 

factory for the manufacture of modular building com 
ponents comprising a multiplicity of ?oating deck 
barges arranged in adjacent relation to form an essen‘ 
tially continuous work area. The barges are ballasted or 
are initially built to maintain the work area essentially 
level with the decks of all barges in a plane. Where the 
barge factory is located on quiet water, such as small 
bays, inlets, river sites, etc., which are free of heavy ma 
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2 
rine traffic and associated wakes or washes, the barges 
may be rigidly connected together at the site. Where 
natural windblown waves or marine traffic washes pro 
duce moderate water action at the site, which will] fre 
quently be the case, it is preferable for the barges to be 
resiliently connected together in adjacent relation in a 
manner that, instead of resisting relative movement of 
the barges by rigid and strong connections, affords con 
trolled relative movement, thus allowing the barges to 
move under wave action, upon transfer of loads be 
tween the barges, wind loads and any other conditions 
tending to produce relative movement. 

In most cases in which moderate water movement is 
expected, the sides and ends of the barge hulls are ?at, 
and the hull structures are sufficiently strong to enable 
the barges to be connected together under controlled 
pressure engagement. The weights, masses and pres 
sure engagements of the barges inhibit relative move 
ments of adjacent barges, and the flotilla as a whole is 
therefore highly stable. Nonetheless, a resilient inter 
connection of the barges affords an opportunity for 
some relative movement, but movement that is con 
trolled and damped. 
Various forms of resilient connection between barges 

may be employed. Where the water site of the factory 
is relatively quiet and is unlikely to have heavy wave ac 
tion, the barges of the barge factory ?otilla may simply 
be lashed together by cabling. Preferably, a cable ar 
rangement involves relatively widely-spaced tie points 
on adjacent barges with substantial lengths of cable ex 
tending from a tie point on one barge to a remote tie 
point on the other barge so that the inherent extensibil 
ity of the cable provides a degree of resilient movement 
between the barges. The cables may be looped around 
the tie points and lead to a constant tension winch that 
maintains a desired tension on the cable but releases to 
allow the barges to move apart under extreme forces 
imposed on them. 
Another form of interconnection between the barges, 

one that can be used where heavy waves or marine traf 
?c wash is likely, involves tying the barges together, 
such vas by cabling, and providing a ring of pilings 
around the perimeter of the total barge ?otilla. The 
edges of the perimeter barges of the ?otilla are tied by 
cables to the pilings, and the ends of the individual 
tying cables are connected to constant tension winches. 
The same pilings that surround the ?otilla may support 
a bulkhead to protect the site of the ?otilla from wave 
action in the body of water outside of the bulkhead. 
The tension held on the cables that tie the outside 
barges to the pilings holds the individual barges of the 
?otilla away from each other. The degree of separation 
or spacing between the barges is controlled by the ca 
bles or other ties between the individual barges so that 
the entire ?otilla resembles, in function, a large sprung 
network having a relatively high degree of ?exibility 
that enables the individual barges to rock moderately 
in a controlled manner under the action of wave swells 
that intrude into the site. 
The spring-type ?otilla interconnection is preferably 

extended functionally by the damping and stabilizing 
effect of additional resilient elements interconnecting 
the superstructure of the barges. As described further 
below, each of the barges has columns that support 
such elements as a roof, overhead equipment and, in 
the case of perimeter barges of the ?otilla, walls; al 
though the columns of each barge are structurally inde 
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pendent of the columns of adjacent barges, shock 
absorber elements connected between the columns of 
adjacent barges contribute to the stability and a sharing 
between barges of loads. The shock absorbers also in 
hibit sudden movements of individual barges that might 
be caused by waves, wakes of marine traf?c or wind 
gusts. 
The above and other forms of resilient tying of the 

barge ?otilla provide the combined advantages of pro 
ducing a relatively stable platform without the require 
ment for strong elaborate connections between the 
barges, connections which might be so rigid as to pro 
duce a signi?cant risk of the ?otilla breaking up in the 
event of heavy waves or other unusual conditions. The 
resilient system allows the ?otilla to “roll with the 
punches", in that the energy of wave and wind forces 
is only partially resisted; some of the energy is trans 
ferred from barge to barge in the form of controlled 
movements. This preferred feature of the invention is 
of some importance, in that it enables the individual 
barges of the ?otilla to be united into a work area while 
also providing a form of connection that is relatively 
easy to dismantle and reconnect, thus facilitating 
movement of the factory from site to site. 
A roof and exterior walls enclose at least part, and 

preferably all, of the work area, and bridges installed 
between the barges at the factory site connect the 
decks of at least some of the barges to provide road 
ways for carrier transport of materials and products 
around the work area and for movement of personnel 
between barges. 
The individual barges of the total ?otilla making up 

the factory are preferably shaped and dimensioned as 
modules of the entire factory so that various arrange 
ments of the barges can be made to accommodate the 
overall factory to the body of water where it is set up. 
For example, all of the barges may be rectangular, and 
have a length that is an integer multiple of the width. 
An excellent modular basis is a large length approxi 
mately three times the barge width. With such an ar 
rangement, each barge is preferably subdivided into ap 
proximately square bays by columns located at the cor 
ner of each such bay. The columns support the roof 
structure and the peripheral walls of the factory area. 
The columns may also be used to support overhead 
equipment such as travelling cranes or other material 
handling equipment, concrete vibrating equipment, 
heating equipment, and other elements of the factory. 
The number of barges making up the ?otilla and the 

nature of the ?tting out of the individual barges may 
vary significantly, depending upon the type of produc 
tion operations to be carried on. A highly effective 
plant layout having a working area of a size accommo 
dating suf?cient facilities to provide a fairly high rate 
of production comprises approximately 12 barges, each 
of which has a length approximately three times its 
width and is subdivided into three generally square 
bays measuring on the order of 35 feet each. The over 
all configuration of the ?otilla and the arrangement of 
the individual barges, with this modular arrangement, 
can be varied to match the ?otilla arrangement to the 
site. One of the barges is ?tted out with concrete batch 
ing and mixing facilities, preferably with three individ 
ual batching and mixing units, one of which is located 
in each of the three bays of the mixing barge. The con 
crete mixing barge is an essentially permanent installa 
tion and is moved essentially intact with the ?otilla, 
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4 
thereby requiring a minimum of modi?cation to permit 
its use with the factory located at various sites and fit 
ted out to produce various forms of building elements. 
Among other essentially permanently ?tted barges is a 
barge provided with of?ces and laboratory facilities to 
house the personnel running the factory and the quality 
control and planning functions associated with the fac 
tory. Again this barge may be moved essentially intact 
with the other barges of the ?otilla from site to site. A 
power supply barge of an essentially permanent nature 
and equipped with one or more diesel-powered electric 
generators, air compressors, boilers and any other cen 
tral prime power units may be provided. 
Where the water site on which the factory is set up 

is suf?ciently close to shore to make it possible to ei 
ther construct a bridge or land?ll passage between the 
?otilla and the shore, the concrete products produced 
on the barge, after reaching an appropriate early 
strength, may be taken off the barge ?otilla factory 
area and moved on to land for ?nal curing and for ulti 
mate transhipment to the construction site. In other 
cases, such as when it is inconvenient or impractical to 
move the building elements directly from the factory 
onto land for curing and trans-shipment, the barge fac 
tory may have special, essentially permanently fitted 
out steam-curing barges. Each of the steam curing 
barges has curing rooms maintained at an elevated tem 
perature and 100 percent humidity to provide an accel 
erated cure of the concrete elements. The steam gener 
ating equipment and steam supply systems for the cur 
ing rooms on the steam-curing barges are also located 
on these barges and render the steam-curing barges 
substantially self-contained. A number of steam-curing 
barges may be used in order to provide a suf?cient cur 
ing capacity to handle the production of the plant over 
a period of time at least equal to the curing time. Upon 
sufficient curing, the elements are transferred from the 
curing barges directly to the land over a bridge or a 
land?ll roadway, in the case of shore-connected facto 
ries, or onto transport barges. Where transport barges 
are used, the factory products can be transported over 
even rather long distances to shore-side job locations or 
to a trans-shipment area near the job for pickup and 
immediate delivery to the job site. In other instances, 
the products taken from the steam-curing barges may 
be transported by barge to a convenient on-shore stor 
age site for later trans-shipment to the job site. 
Generally, it will be both economical and ef?cient to 

deliver supplies to the ?oating factory by barge, partic‘ 
ularly in the cases of cement and aggregates used for 
the concrete. Reinforcing steel and other construction 
materials may be brought by either barge or, if the 
plant is set up with bridge or land?ll access to the 
shore, by truck or rail. The factory is, of course, pro 
vided with an appropriate material handling system. In 
cases where the individual barges are resiliently inter 
connected to form the work area and it is contemplated 
that some relative movement between the barges may 
occur, the most practical material handling system will 
usually employ vehicles that run on roadways or track 

' ways on the factory ?oor. The various work areas of the 
factory are, in such cases, located to leave the required 
roadways or trackways. A good type of transport vehi 
cle system is based on three-wheeled vehicles of a type 
providing a short-turning radius that permits the vehi 
cle to make short-radius 90° turns to pick up or unload 
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materials and products on one or both sides of the 
roadways. 
A system of approximately 12 modular barges will 

usually include at least six concrete pouring barges, 
each of which has appropriate concrete forms and sup 
porting equipment. Some building components can be 
poured in batteries of forms that are vertically oriented 
and located below the deck level in the holds of the 
barges. Other elements may be poured in horizontal 
forms on the barge decks. An additional two barges 
may be set up for form building, form cleaning, steel 
fabrication, special fabrication and assembly of stair 
parts, window and door frames and bucks that may be 
poured in place in the molds and any other fabricating 
procedures involved in the factory. Another one or two 
of the 12 barges may have relatively open decks where 
the building components are given ?nal ?nishing 
touches prior to being ?nal-cured or are ?tted with ad 
ditional components. As mentioned previously, a 
power supply barge, an office-laboratory barge, and a 
concrete batching and mixing barge make up the other 
basic barge units of the factory ?otilla. Steam-curing 
barges, where desired, are additional barges in the sys 
tem, as are any transport barges for supplying the fac~ 
tory and for transport of the products of the factory. 

In addition to the advantages of accommodating a 
semi-permanent, efficient factory for the manufacture 
of building components and at the same time providing 
for movement of the entire factory from one place to 
another, the invention presents the prospect of en 
abling the development on an economical basis of 
coastal areas in urban centers that are undeveloped or, 
though developed, have fallen into decay as the facili 
ties originally located on them, such as manufacturing 
plants, have become obsolete or economically unpro 
ductive in terms of land use. Such unused or under 
utilized waterside land sites exist in many urban centers 
and are available for development for housing in pref 
erence to other possible uses. In many instances, such 
sites are signi?cantly less expensive than other possible 
housing sites in large urban centers. The invention is 
also very well-suited for use in the development of 
landfill projects. 
With the floating factory of the invention, the ?otilla 

of barges may be moved into a convenient near-shore 
location, frequently with the possibility of bridging or 
landfilling to provide immediate ‘access to the shore, 
which may well be the construction site itself. Ordi 
narily, the factory ?otilla will have been disassembled 
at the previous site, moved as individual barges or as a 
multiple-tow by tugs and then reassembled at the new 
site. Usually, only minor re?tting of the barges to set 
them up for the manufacture of appropriate elements 
for the new job is required. In some instances, a re?t 
ting of the factory is unnecessary, such as in situations 
where the new job employs the same building compo 
nents as the previous job. In any instance, many of the 
essential facilities of the factory remain permanently 
installed on selected barges and require no re?tting. On 
the other hand, it is an equally important advantage of 
the invention that refitting of individual barges for a 
new job may readily be accomplished. For example, 
new forms for the next job can be prebuilt at or near 
the next job site (or at the old site) and then put aboard 
the appropriate barges. Similarly, spare barges can be 
pre?tted with equipment for a new job and brought to 
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6 
the new factory site for “plugging in" to the rest of the 
?otilla. 
The versatility of the various arrangements of the 

modular barges provides a further advantage in that bo 
dies of water of various shapes can be used as a site for 
the factory, the ?otilla being arranged geometrically in 
a manner appropriately to ?t into the available water 
site. 
The primary advantages of the invention, however, 

are the capability of a large, ef?cient production opera 
tion for the manufacture of building components com 
bined with a more or less temporary and movable facil 
ity. The factory may be set up for anywhere from a mat 
ter of months to perhaps two or three years for a given 
project. Although the invention offers perhaps the 
greatest advantages in employment for development of 
shore front property, in which case the factory may 
very often be set up immediately adjacent to the 
project site, an examination of any map will indicate 
that almost all important urban centers in this country 
and indeed in most countries of the world, are located 
relatively close to navigable water, navigable to the ex 
tent of accepting the relatively low-draft barges em 
ployed in the ?oating factory of the invention. 

DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, refer 
ence may be made to the following description of ex 
emplary embodiments, taken in conjunction with the 
?gures of the accompanying drawings, in which: 
FIGS. l to 4 are schematic plan views illustrating ap 

propriate layouts for ?oating factories according to the 
invention; ’ 

FIG. 5 is a pictorial view ofa portion of an exemplary 
factory, a portion of the roof and wall of the factory 
being broken out to show the interior; 
FIG. 6 is a plan view of four typical concrete pouring 

barges of one layout of the factory; 
FIG. 7 is an enlarged detail showing an intersection 

between four barges and illustrating one way in which 
the barges are resiliently interconnected and also illus 
trating a bridging arrangement; 
FIG. 8 is a side view in cross-section taken at the cor 

ner intersection illustrated in FIG. 7, the view being 
taken generally along a plane represented by the lines 
8-8 of FIG. 7 and looking in the direction of the ar 
rows; 
FIG. 9 is a plan view of two steam-curing barges that 

are sometimes employed in a factory according to the 
invention; 
FIG. 10 is an end view in cross-section of one of the 

two curing barges and a portion of the other one illus 
trated in FIG. 9, the view being taken generally along 
a plane represented by the lines 10-10 of FIG. 9 and 
looking in the direction of the arrows; 
FIG. 11 is a plan view of several intersections be 

tween the ends of several barges and the side of another 
barge of a factory ?otilla and illustrating a cable-tie ar 
rangement and a bridge arrangement between the 
barges; and 
FIG. 12 is a generally schematic, elevational view of 

' portions of columns on adjacent barges having shock 

65 

absorbing elements installed between them. 
Referring ?rst to FIG. 1 of the drawings, an exem 

plary barge ?otilla is composed of 12 rectangular, ?at 
sided, box-like barges that are substantially the same 
sizes but are ?tted out differently to fulfill one or an 
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other of the production requirements of the factory. A 
typical ?otilla, the individual barges of which may be 
placed side by side or end to end in various arrange 
ments, as will be described below, comprises the fol 
lowing basic barges, each of which is designated by the 
same letter designation in all of the ?gures of the draw 
mgs. 

I. An of?ce-laboratory barge O-L that is appropri 
ately constructed to provide required of?ce facilities, 
laboratory facilities, toilet facilities, a rest area and any 
other essentially permanent of?ce-type installations 
that may be useful in association with the factory oper 
ation. The particular design of the of?ce-laboratory 
barge may vary widely. The specific structural and ar 
chitectural design of the barge O-L and, indeed, any of 
the barges is not a part of the present invention; it is 
well within the skill of the art appropriately to design 
and fit out an of?ce-laboratory barge in an appropriate 
manner and with appropriate facilities for managing 
the factory operations, serving various needs of the per 
sonnel in the factory, carrying out any design work that 
might be done at the factory facility, and performing 
required tests, such as quality control tests on the raw 
materials and products and the like. 

2. A cement batching and mixing barge CB ?tted out 
with batching and mixing plants for producing the con 
crete mixes utilized in the fabrication of the building 
elements. Generally, the batching and mixing appara 
tus will be located above the deck of the batching 
mixing barge so that, as will be described in more detail 
below, the mixed cement may be delivered to on-deck 
carrier vehicles for transport to the concrete-pouring 
facilities of the factory. The concrete batching-mixing 
barge CB may also have roof-mounted conveyor equip 
ment for distributing raw materials to the individual 
mixing units. As illustrated, three mixing units are de 
sirable, both from the point of view of providing a suf? 
cient capacity to serve the factory and of permitting the 
production of different concrete types or compositions 
for various building elements being fabricated in the 
factory. 

3. Two pouring barges, designated by the reference 
letters IP, ?tted with forms mounted vertically in bat 
teries extending down into the barge holds and set up 
to be poured from generally the deck level. The pour 
ing barges IP, as well as the two other pairs of pouring 
barges described immediately below, are described in 
more detail hereinafter. . 

4. Two exterior panel pouring barges EP having ei 
ther pouring batteries in the hold equipped with verti 
cally oriented forms or on-deck horizontal forms. 

5. A ?nishing barge, which may simply be a plain 
deck barge with a minimum of equipment that is em 
ployed in providing any ?nal ?nish work on the build 
ing elements. 

6. Two deck pouring barges DP having horizontal 
forms for making the deck or ?oor elements for a build 
ing. 

7. Two steel fabricating barges SF where reinforcing 
steel work is constructed and where any other special 
fabrication, such as stairs, window frames, door bucks 
and the like are fabricated. These barges can also be 
used for form building and form cleaning. 

8. A power supply barge PS equipped with any prime 
power supply elements, such as electrical generators, 
boilers, heating equipment, water pumping equipment, 
air compressors and similar types of equipment. Much 
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8 
of the equipment on the power supply barge may be 
built into the hold of the barge, leaving some or all of 
the deck of the barge clear for other purposes, such as 
the storage of materials used on the fabricating barges 
SF, product-?nishing operations or fabricating forms, 
steel work, or special components. 

In some factory installations, some of the units of the 
?otilla illustrated in FIG. 1, for example, may not be re 
quired. If electrical power is available at nearby sources 
on land, and can conveniently and economically be 
conducted to the barge, then the power supply barge 
might not be used or will not have generating equip 
ment. One or more of the pouring barges might not be 
required in some building projects. 
On the other hand, additional barges, such as the 

steam-curing barges that are described below, may be 
added to the ?otilla. The number of barges employed 
in any of the factory operations may, of course, be in 
creased or decreased. Even more generally, one of the 
advantages of the invention is the capability of tailor 
?tting the barge ?otilla to a particular production oper 
ation. The basic barges provide the factory site, but the 
manner in which the individual barges are fitted out 
and used can readily be altered to ful?ll the needs of a 
particular project. 

Still referring to FIG. 1 of the drawings, one appro 
priate arrangement for a factory is a simple, rectangu 
lar arrangement in which all of the barges are placed 
together side-by-side in a row. Concrete batching and 
mixing takes place on the barge CB which is located 
near one end of the ?otilla; fabrication of the steel rein 
forcing and other fabricating operations are carried on 
on the fabricating barges SF located near the other end 
of the barge. The service barges, namely the office 
laboratory barge O-L and the power supply barge PS, 
are located at the extreme ends of the ?otilla. The 
pouring barges and the ?nish barge F occupy the center 
region, the ?nish barge being located between groups 
of the pouring barges so that the products may be 
brought from the pouring barges to the ?nish barge, ap 
propriately ?nished, and then taken off the ?nish barge 
for storage. 
FIGS. 2 to 4 of the drawings are substantially self 

explanatory, except for a few points that are discussed 
below. Accordingly, there is no need to describe in de 
tail the speci?c arrangements of FIGS. 2 to 4 other than 
to point out that the arrangements in FIGS. 2 to 4 are 
merely exemplary of a wide variety of geometric ar 
rangements into which the ?otilla can be assembled 
and by which the ?otilla can readily be made to accom 
modate to a particular water site. On this point, it will 
generally be desirable for the factory to be located in 
relatively quiet water, say in a bay, inlet, river or other 
location where wave action is unlikely to be a problem. 
In general, the factory would not be placed in an open 
ocean site. When the water site for the factory is lo 
cated in a body of water that is likely to be subject to 
signi?cant water action,such as that resulting from nat 
ural windblown waves, ocean waves that affect the site, 
or the wash from marine traf?c, the arrangement illus 
trated in FIG. 2 and described in more detail below, 
which involves driving pilings around the perimeter of 
the factory and building a bulkhead, which might sim 
ply be of corrugated sheet steel strung between the pi] 
ings, is desirable to provide protection from direct 
wave action. 
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The individual barges of the ?otilla are assembled 
into a factory area by connecting the barges to each 
other, preferably in a manner that allows relative move 
ment of the barges under the effects of wave action, 
wind loads, the transfer of live loads or any other in?u 
ence tending to create relative movement. Each barge 
of the ?otilla will have a ballasting system of any appro 
priate type, many of which are well-knwon to those 
skilled in the art, that permits the barge to be leveled 
and to be raised or lowered in the water to place the 
deck at the same level as the decks of all other barges 
in the ?otilla. In some cases, the barges will be designed 
and built to ride with their decks at the same level with 
a minimum of ballasting. The masses of the barges and 
the way in which they are interconnected establishes, 
inherently, a relatively stable, continuous, level work 
area. 

FIGS. 7, 8 and 11 of the drawings illustrate an appro 
priate way of lashing the barges to each other in a man 
ner allowing relative movement but providing con 
trolled restraint against such relative movement. At 
each intersection between the ends or sides, the barges 
of the ?otilla are joined together by cables, ordinarily 
conventional steel cables. Each of the barges is pro 
vided with at least one tension winch (and usually two 
or more), each of which is designated by the reference 
numeral 10, that maintains a controlled amount of ten 
sion in a cable tied off to the winch. Each of the barges 
also has a number of so-called “buttons" 12 around 
which the cables may be wrapped or to which the ca 
bles may be tied off. The inherent elasticity and exten 
sibility of the cables is employed in providing a con 
trolled restraint on movement of the barges by leading 
lengths of cables from a tie point on one of the buttons 
on one barge to a button located some distance away 
on another barge, leading the cable around the button 
on the second barge and then taking it back to another 
button on the first barge and ?nally leading it back to 
a tension winch on the first barge. For example, in FIG. 
11, a tie between the end of one barge 14 and the side 
of another barge 16 may be made by tying one end of 
a cable to a button 12a on the barge designated 14, 
leading the cable diagonally to a button 12d on’ the 
barge 16, taking the cable across to a button 120 
opposite the button 12d and on the barge 14, leading 
the cable back to a button 12b on the barge 16 across 
from the button 12a, turning the cable around the but 
ton 12b and returning it back to the tension winch 10a. 
The relatively great lengths of cable that extend 

rather closely parallel to the intersection between the 
abutting edges of two barges provide for a relatively 
large amount of extensibility in the cable so that the 
cable itself will give and take through its inherent elas 
ticity and allow some relative movement between the 
barges. In the event that forces are generated by a ten 
dency for relative movement between two barges that 
is greater than the extensibility of the cable itself will 
permit, the constant-tension winches release and pay 

‘ out additional cable to allow additional movement. 
Upon elimination of the forces tending to cause the rel~ 
ative movement, the constant-tension winch automati 
cally takes up cable and draws the barges back to 
gether. The resilient interconnection between the 
barges thus allows relative movement of the barges, 
both in the horizontal plane and vertically. 
For example, when a live loadv is moved from one 

barge to another, there is, of course, a tendency for 
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some relative vertical movement between the abutting 
barges, the extent of which varies depending upon the 
amount of the load. The extent of relative movement 
is, however, always quite limited in view of the large 
size and weight of the individual barges, i.e., the live 
loads that are moved about are small compared to the 
large masses of the barges. Thus, it is primarily the 
large mass of the barges that restricts large relative 
movements under wave action, wind loads and move 
ments of loads about the factory area. The relatively 
modest relative movements of the barges can be per 
mitted but are,preferably, kept under control and in 
some measure restricted by the resilient tying system. 
For one thing, each barge i?ts closely to the other and 
because the ?at sides of adjacent barges engage each 
other, each barge tends to gain some support from the 
other barges against relative movement, either verti 
cally or horizontally due to friction forces. Rubber 
bumpers or pads 17 installed on the sides of the barges 
(see FIG. 8) between adjacent barges increase inter 
barge friction and also absorb shocks and eliminate the 
noises and wearing effects of metal-to-metal contact. 
The tying system shown in FIGS. 7, 8 and 11 thus unites 
the whole barge ?otilla into an essentially stable work 
area, but at the same time a work area system that ac 
commodates controlled relative movement and makes 
it unnecessary to provide very strong and rigid connec 
tions between the individual barges. 

In relatively quiet bodies of water, the whole ?otilla 
may simply be anchored by several anchors or tied up 
to pilings at appropriate locations. 

In bodies of water that are more subject to relatively 
signi?cant wave action, for example, relatively open 
bodies of water where winds may generate fairly large 
waves, where the wakes of relatively large vessels might 
produce fairly signi?cant tendencies for rocking of the 
individual barges, or where ocean swells intrude, the 
bulkhead and additional tying system illustrated in FIG. 
2 may be desirable. In FIG. 2, the entire ?otilla is sur 
rounded by pilings 18 that are relatively closely-spaced 
together (e.g., a distance about equal to a side of a bay 
of the barges) and to the outside edges of the perimeter 
barges. The pilings support a bulkhead system 19, 
which may, for example, be a relatively simple struc 
ture composed of corrugated sheet metal. The pilings 
also serve as tie points for a cable system 20 that is 
maintained under tension by the tension winches on the 
barges (not shown in FIG. 2). Ordinarily, one end of a 
length of cable is tied either to a button 12 on the barge 
or tied off on one of the pilings 1%. The cable is then 
zig-zagged between other buttons on the barge and pul 
leys or other turning elements on the pilings and ulti 
mately is led back to a constant-tension winch on the 
barge. One of the constant-tension winches applies 
continuous resilient pressure tending to pull the indi 
vidual barge away from the other barges. In the com 
plete system, all of the barges are under tension from 
the peripheral cable-tying system. At the same time, 
the individual barges are tied together. In these circum 
stances, rubber (or similar) bumpers or mats 17 (FIG. 
8) will be placed as spacers and shock-absorbers be 
tween the barges to allow for rocking and some relative 
movement, the peripheral cable tension system keeping 
tension in the whole system while the tying between the 
barges keeps the adjacent barges from pulling apart be 
yond the desired spacing under normal conditions. Al 
though the peripheral bulkhead tends to maintain the 
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bulkheaded area of the ?oating factory relatively quiet, 
swells may enter the bulkheaded area and tend to rock 
the barges. The resilient system of FIG. 2 permits fairly 
substantial rocking to occur under controlled condi 
tions. The system damps out the rocking motions and 
restores the large ?otilla to a stable condition relatively 
quickly. 
Additional tying between barges to enhance work 

area stability in water subject to wave action by absorb 
ing and transferring forces may be provided. For exam 
ple, hydraulic-type shock-absorbers 21 can be mounted 
between the columns (described below) of adjacent 
barges, as shown in FIG. 12. Shock-absorbers installed 
at an angle, as shown, dampen and distribute both hori 
zontal and vertical forces from one barge to another. 
Each shock-absorber is connected between columns on 
adjacent barges by pivot connections 22. 
FIG. 2 of the drawings also illustrates some additional 

features of the factory. The barges designated SC are 
steam-curing barges that receive the newly made prod 
ucts from the pouring barges and the ?nishing barge 
and provide rapid curing in a high temperature, 100 
percent humidity environment. The steam curing 
barges (SC) are described in more detail below. 
The perimeter tying systems at the right and left ends 

of the large ?otilla illustrated in FIG. 2 are slightly dif 
ferent in that the cables are taken perpendicularly to 
the barges from the pilings 18 to buttons on the batch 
ing and mixing barge CB at the left and the steam 
curing barge SC at the right, and the bulkheading sys 
tem is omitted. The spaces between the cable ties at the 
left end of the ?otilla adjacent the barge CB allow sup 
ply barges containing raw materials and a crane barge 
to be nosed up to the barge CB for supply of materials 
used in the forming of the concrete. The barge desig 
nated FA is a barge brought in with a supply of ?ne ag 
gregate, such as sand; the barge designated CA is 
loaded with stone, that is coarse aggregate, the barge 
designated Ce delivers cement to the factory ?otilla, 
and the barge W is a tanker type of barge carrying 
water for the concrete. A crane barge Cr unloads the 
sand and stone and supplies it to either an appropriate 
conveying system associated with the batching and 
mixing units on the barge CB or supplies it directly to 
individual hoppers associated with each of those units. 
Water may, of course, be pumped through hoses to the 
mixing units, and the cement may be unloaded and sup 
plied to the mixing units through a pneumatic convey 
ing system, the elements of which are built into the ce 
ment batching barge CB. The embodiment of FIG. 2, 
as should be evident to those skilled in the art, by rea 
son of the supply barges, the bulkhead system and the 
provision of steam-curing barges, is intended for a loca 
tion at a water site some distance from land and likely 
to be subject to some wave action. The supply of raw 
materials for use in the factory from barges is, of 
course, highly economical as well as convenient in view 
of the on-the-water location of the factory. 
Barges T nosed in between the perpendicular ties to 

the right may receive ?nished products from the curing 
barges and transport them to shore for use at a shore 
site or for trans-shipment. The transport barges T that 
transport the products from the factory to the shore 
may, of course, provide transport for a relatively long 
distance at low cost. 
FIG. 3 of the drawings shows another con?guration 

of the barge ?otilla and requires no explanation beyond 
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mentioning that the FIG. 3 illustrates the possibility of 
the ?otilla being located quite close to shore and being 
connected to the shore by a bulk-headed land?ll 24. 
Similarly, a ?oating or other form of bridge can be con 
structed to shore for transport of materials to the fac 
tory and ?nished products from the factory. As men 
tioned above, the same letter designations are em 
ployed in all of FIGS. 1 to 4. FIG. 3, however, shows 
an additional barge designated S indicative of a supply 
barge that brings supplies, such as reinforcing bars, to 
the factory. Actually, the same barges can be used to 
bring out supplies, temporarily store the supplies, and 
transport products from the factory. 
FIG. 4 of the drawings illustrates another arrange 

ment of the factory barges and supply barges and re 
quires no explanation. 
As is evident from an examination of FIGS. 1 to 4, 

each of the barges is of an identical horizontal size. 
Many of the barges, in fact, may be of identical basic 
construction, namely a deck barge having a hull that is 
of the same design in all barges with the same displace 
ment. Differences in total displacement by reason of 
equipment and moving loads can be adjusted for by 
ballasting to provide a level work area. In some in 
stances a different hull form may be required to accom 
modate particular components or to provide a deck 
level with the rest of the work area, notwithstanding a 
displacement quite different from that of the basic 
barge. 
The perimeter of each barge, as may best be seen in 

FIG. 5 is set down below the main decks level and is 
provided with a number of buttons 12, which are usu 
ally located one on either side of each of the columns 
(described below) and two at each corner. Normally, 
the tension winches will be located at diagonally oppo 
site corners of each barge. Each barge has an overall 
length that is approximately three times its overall 
width, and each barge is subdivided into three roughly 
(but not precisely) square bays by columns 30. The col 
umns may either be integrated into the hull structure or 
may be installed in vertical wells and merely temporar 
ily secured to the hull structure. In the latter case, the 
columns may be removed to facilitate transport of the 
barge, particularly when the barge must be moved in 
waterways that have low bridges that will not accept 
the barge superstructure in place. The columns 30 sup 
port main beams 32 that surround each bay, and the 
beams 32, in turn, support modular roof panels, as illus 
trated in FIG. 5. The details of the framing system and 
modular panels for the roof and walls are not illustrated 
in the drawings, inasmuch as the speci?c structural ar 
rangements to be employed is a matter of design. Pref 
erably, the roof panels have skylights 34 for illuminat 
ing the work areatof the factory. The columns at the 
outside of the ?otilla receive stringers 36 for mounting 
lightweight wall panels 38 which, again, preferably 
have windows 40. The roof and wall panels are prefera 
bly constructed in a manner that permits them to be 
dismantled and placed on the decks of the barges for 
transport and also permits the walls to be relocated 
after the ?otilla is set up again at another site, perhaps 
in a different con?guration. When the columns are re 
movable, they are also removed and lashed on the 
decks of the barges for transport with the barges to an 
other location. Each barge has a superstructure that is 
structurally independent of that of the other barges, 
apart from the shock-absorber system of FIG. 12. In 
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order to enclose the factory area ?exible closure strips 
42 are installed between the roofs and walls of adjacent 
barges; for example, rubber bellows or corrugated, re 
silient roof and wall bridging strips 42 may be em 
ployed. The strips 42 enable relative movement be 
tween adjacent barges while still maintaining the fac 
tory work area totally enclosed. 
As illustrated in several ?gures of the drawings, the 

decks of the individual barges are bridged to adjacent 
barges, such as by hinged bridge plates 44. Although 
only single, relatively long hinged bridge plates are il 
lustrated in the figures, each total bridge between adja 
cent bays of adjacent barges may actually be made up 
of several short bridge pieces to allow for relative 
lengthwise rocking of adjacent barges without disrupt 
ing the support of a bridge free end. Each bridge ele 
ment 44, as may best be seen in FIG. 8, is hinged to the 
edge of the raised deck of one adjacent barge, prefera 
bly with a threshold 46 provided adjacent the hinge, 
and is freely supported on a moderately curved edge 
along the deck of the adjacent barge, the curvature al 
lowing for relative movement without creating a sharp 
bump where the free edge of the bridge element 44 
meets the deck. 
The open areas illustrated in FIGS. 5 and 6 and the 

arrowed lines shown in FIGS. I“ to 4 represent roadways 
or traffic aisles for transport of materials and products 
around the factory work area. It is, of course, essential 
that the factory have a material transport system, and 
the system presently considered to be the most practi 
cal involves the utilization of vehicles that move about 
on the roadways left in the work area. Preferably, the 
vehicles are. based on a three-wheeled chassis that has 
a short-turning radius so that the vehicle can be turned 
rather sharply at 90°. One form of vehicle employed in 
the material handling system in the embodiments illus 
trated in the drawings (see FIGS. 5 and 6) is a concrete 
buggy 50 having a hopper 52 for receiving cement from 
the mixers on the cement barge CB and a conveyor 54 
that can be pivoted to distribute concrete to a desired 
form on one of the pouring barges. A second form of 
vehicle is a crane 56 having a pair of movable lifting 
arms 58 that reach out to pick up and carry the ?nished 
building elements, assemblies of reinforcing rods and, 
in general, various materials and products in the fac 
tory. 
Although the embodiments of the invention illus 

trated in the drawings have an on-the-?oor material 
transport system, it is within the scope of the invention 
to use overhead traveling cranes, overhead cable carri 
ers, or various other types of material transport systems 
in the factory. Inasmuch as the interconnection of the 
barge ?otilla is, in a preferred arrangement, con 
structed to allow the individual barges to move relative 
to one another under controlled conditions, rather than 
rigidly resisting such movements, the on-the-?oor ma 
terial handling system is effective, efficient and free of 
the complications involved with ?exible connections at 
the barge ends for overhead travelling cranes or cable 
systems. The same vehicles that transport materials and 
products within the factory area can also be used to 
transport materials and products between the factory 
and the land in installations in which the factory is 
bridged or land?lled to provide land access and to 
move the supplies delivered over water to the barge 
from supply barges and take the products to transport 
barges that carry them from the factory to the shore. 
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The versatility of the on-the-?oor material handling 
system does, therefore, provide several advantages 
over other material handling systems in the barge fac 
tory. 
The drawings illustrate a factory ?tted out to produce 

modular interior wall panels, exterior wall panels and 
?oor or deck panels. A modular building system com 
posed of these elements is a common approach to the 
mass production of reinforced concrete structures. 
However, the particular building system to be manufac 
tured in the factory of the invention forms no part of 
the present invention. Indeed, the present invention is 
intended to provide the versatility of permitting, by 
merely furnishing new molds and possibly other re?t 
tings of the individual barges, the production of a vari 
ety of types of building components on a mass produc 
tion basis. In the embodiment illustrated, for example, 
in FIGS. 5 and 6 of the drawings, ?oor or “deck” pan 
els 60 are poured in horizontal forms located on the 
decks of the pouring barge or barges DP, the forms 
being positioned to leave roadways for access by the 
transport vehicles 50 and 56. Exterior wall panels 62 
are also poured in horizontal forms, also positioned to 
leave aisles or roadways, on the exterior wall pouring 
barge or barges EP. Generally, the interior wall panels 
are of a relatively uniform, light and simple design, al 
lowing for standardized production techniques. Ac 
cordingly, interior wall panels 64 in the embodiment 
are poured in batteries 66 of forms that extend verti 
cally down into the hold of the barge or barges IP below 
deck level. The forms are constructed (in a manner not 
shown in the drawings) that permits them to be opened 
and closed, thereby to facilitate removal of the panels 
and installation of the reinforcing steel, window frames, 
door backs and the like (not shown). The below-deck 
batteries 66 for the interior wall panels 64 enable the 
pouring to be done from deck level, thus adapting the 
pouring procedure for the panels that are poured verti 
cally to the on-deck concrete transport system by the 
vehicles 50 and 56. Similarly, it facilitates removal of 
the wall panels 64 from the forms. Stair units and other 
ancillary items may also be poured in forms mounted 
on the deck or into the battery forms below deck level, 
as shown in FIG. 6. 
The factory production of reinforced concrete build 

ing elements generally includes provisions for the ac 
celeration of an initial cure and the development of suf 
ficient early strength to permit the panels to be taken 
from the forms and moved after just a few hours in the 
forms. The forms are heated, and presses may be em 
ployed with them to accelerate the setting. For electri 
cally heated molds, electricity may be supplied to the 
forms from the power supply barge. Steam heated 
forms may be supplied with steam produced in boilers 
built into the power supply barge. Hot water, hot oil or 
other liquids may be‘ used to transfer heat from each ' 
form to the concrete. Appropriate vibrating equipment 
can be furnished on each barge, and the individual 
barges may be zone heated for personnel comfort and 
quality control by heating equipment carried on each 
barge. These aspects of fitting out the barges are mat 
ters that relate primarily to the available technology in 
the mass production of concrete elements and in plant 
engineering and are subject to signi?cant variations, 
depending upon the particular process, end product 
and other requirements. 
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As mentioned previously, the products, upon re 
moval from the forms, may be taken to curing facilities 
on land, when the factory is set up with a bridge or 
land?ll connection to the land. For an offshore site that 
cannot be provided with bridge or land?ll access to the 
shore, a rapid curing of the building elements may be 
achieved in steam-curing barges of the type illustrated 
in FIGS. 9 and 10 of the drawings. The basic structural 
barge may be identical to most of the other barges of 
the ?otilla, but the superstructure of each steam-curing 
barge SC is subdivided into curing rooms 55. In the em 
bodiment illustrated in FIGS. 9 and 10, the curing 
rooms 55 are located and constructed to leave road 
ways for access to the curing rooms by the cranes 56, 
the arrowed lines in FIG. 9 indicating the pathways for 
movement of the vehicles. Two relatively small steam 
rooms 55a are located at the extreme ends of the barge, 
and a large room 55b is located in the central bay of 
each barge SC. Boilers 74 are located in the holds of 
the barges SC, and the required steam distributing pip 
ing and outlets 76 are conducted throughout the barge 
to the rooms 55. Each room has vertically sliding, sec 
tional doors 77. Ordinarily, there will be at least two, 
and possibly more, steam-curing barges SC in order to 
take the day-to-day production from the factory and 
cure it sufficiently for removal and shipment. 

It should be quite apparent that the barges have con 
siderable below-deck space for storage of materials and 
supplies, location of equipment, such as vibrators for 
the concrete, electrical apparatus, steam supply, bal 
lasting pumps and piping, winch motors and the like to 
render each barge generally self-contained. 
Many components of the factory are permanent in 

stallations in the individual barges, and re?tting the 
barge ?otilla to provide a factory appropriate for a de 
sired output can usually be accomplished quickly at rel 
atively moderate costs. The barge factory is, of course, 
of long life so that the initial capital expense of con 
structing it is amortized over a long period of time and 
over a number of different building projects for which 
it may be used. The ability to move the factory to the 
site, rather than transporting the products from a per 
manent factory to various sites in a region offer sub 
stantial economies that more than offset the cost of the 
barge system and the costs of refitting the system for 
different jobs. Thus, the invention provides a versatile 
and economical system of considerable value to the 
building industry, and particularly, to the housing 
needs that are ever increasing throughout the world. 
The above-described embodiments of the invention 

are intended to be merely exemplary, and those skilled 
in the art will be able to make numerous variations and 
modifications of them without departing from the spirit 
and scope of the invention. All such variations and 
modifications are intended to be included within the 
scope of the invention, as de?ned in the appended 
claims. 

I claim: 
1. A factory for the manufacture of building and simi 

larly heavy components comprising a multiplicity of 
separate massive ?oating deck barges arranged in adja 
cent relation to form an essentially continuous work 
area, the barges being ballasted or initially built to pro 
vide a work area that is essentially level with the decks 
of all barges essentially in a plane, means for connect 
ing the barges in adjacent relation to provide a gener 
ally stable working area under conditions of water mo 
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tion, live load transfer between barges and the like, said 
connecting means including connector elements af 
fording restrained and controlled relative movement of 
the barges in response to extreme forces imposed on 
them to preclude overstressing the barges, vand to pre 
vent damage to the products being manufactured on 
the barges and to the machinery used in such manufac 
ture, a roof and exterior walls enclosing at least a part 
of the work area, bridges connecting the decks of at 
least some of the adjacent barges for movement of per 
sonnel, materials and products around the work area, 
and material handling means for transporting equip 
ment, materials and products from place to place in the 
work area. 

2. A factory according to claim 1 wherein the barges 
are shaped and dimensioned as modules for arrange 
ment in various relative relationships. 

3. A factory according to claim 2 wherein each mod 
ular barge includes columns at uniform relative spacing 
and modular roof units interchangeable among the 
barges thereby to produce a self-contained roof over 
each barge that is structurally independent of the roofs 
of other barges, and further comprising ?exible roof 
connectors bridging the spaces between the roofs of ad 
jacent barges. 

4. A factory according to claim 1 wherein the means 
connecting the barges is arranged for ready disconnec 
tion to permit separation of the barges and movement 
of the barges individually to another site. 

5. A factory according to claim 1 wherein the means 
connecting the barges includes cables connected be 
tween the barges and tension winches normally re 
straining the cables while affording controlled release 
in response to extreme forces imposed on the cables to 
render the barge multiplicity a resilient system afford 
ing controlled relative movement of the barges. 

6. A factory according to claim 3 wherein the cables 
extend between widely spaced tie points on adjacent 
barges to afford by virtue of the inherent resilient ex 
tensibility of the cables a resilient connection between 
the barges. 

7. A factory according to claim 1 and further com 
prising spaced-apart pilings around at least a part of the 
perimeter of a group of the barges and spaced from the 
adjacent outer edges of the barges of such group near 
est the pilings, cables connected from the said barges 
nearest the pilings to the pilings, and means tensioning 
the cables and normally restraining the barges from 
moving toward each other while affording relative 
movement of the barges under extreme forces tending 
to produce such relative movement. 

8. A factory according to claim 7 and further com 
prising bulkhead structure between the pilings for pro 
tection of the said surrounded group of barges from 
wave action in the water outside the bulkhead. 

9. A factory according to claim 1 wherein each 
bridge is hinged to one of the adjacent barges and sup 
ported freely on the other of the adjacent barges, 
thereby to accommodate relative movement of the 
barges. 

10. A factory according to claim 1 and further com 
prising elastomeric high friction bumpers between the 
barges for energy absorption, load transfer and noise 
abatement. 

11. A factory according to claim 1 and further com 
prising shock absorbers connected between the barges 
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for resilient distribution of the forces generated by rela 
tive barge movements. 

12. A factory-according to claim 1 wherein the' multi 
plicity of barges includes at least one barge equipped 
with an essentially permanent self-contained concrete 
batching plant. 

13. A factory according to claim 1 wherein the multi 
plicity of barges includes at least one barge equipped 
with below deck level concrete-pouring batteries con 
taining generally vertically oriented concrete forms 
adapted to be ?lled from approximately deck level. 

14. A factory according to claim 1 wherein the multi 
plicity of barges includes at least one concrete-pouring 
barge equipped with on-deck forms for making panels 
in horizontal positions. , 

15. A factory according to claim 1 wherein the multi 
plicity of barges includes at least one power supply 
barge equipped with at least one essentially perma 
nently installed electrical generator. 

16. A factory according to claim 1 wherein the multi 
plicity of barges includes at least one office-laboratory 
barge equipped with essentially permanently installed 
office facilities and concrete laboratory facilities for 
serving the manufacturing operations. 

17. A factory according to claim 1 wherein the multi 
plicity of barges includes at least one steam-curing 
barge equipped with essentially closed steam-curing 
rooms, and an essentially permanently installed steam 
generating facility that includes a steam distribution 
system for distributing steam to the curing rooms. 

18. A factory according to claim 17 wherein the cur 
ing rooms on the steam-curing barge are constructed 
above the deck‘, the steam generating means is installed 
below deck in the hold of the barge and wherein the 
curing rooms are located on opposite sides of at least 
one roadway located on the deck for movement of car 
rier vehicles that deliver the building elements to the 
curing rooms. I 

19. A factory according to claim 1 wherein all of the 
barges of the multiplicity are of substantially equal size, 
each barge having a length approximately equal to 
three times its width and wherein the deck of each 
barge is subdivided into three generally square bays of 
generally equal sizes, defined by a column at the corner 
of each such generally square bay. 

20. A factory according to claim 19 wherein at least 
two bays of each barge have a roadway portion that is 
clear of any apparatus and thereby adapted to afford 
travel of carrier vehicles for transporting materials and 
products around the work area. 

21. A factory according to claim 20 wherein the 
roadways are located in the two longitudinally outer 
most square bays of each barge and are constituted by 
approximately the inner one half of the deck area of 
each of said outermost bays so that the roadway por 
tion of each roadway on each barge lines up with a cor 
responding roadway on a barge that is positioned later 
ally adjacent to a given barge. 

22. A factory according to claim 21 and further com 
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prising transport means in the form of three-wheel 
transport vehicles of a type adapted for turning on 
short radii such that the vehicles may turn readily be 
tween alignments intersecting at about 90°, one such 
alignment affording pickup of materials from positions 
on either side of the roadways on each barge into posi 
tions essentially aligned with the roadways for transport 
of the materials. 

23. A factory for the manufacture of building and 
similarly heavy components comprising a multiplicity 
of separate massive rectangular barges arranged in ad 
jacent relation, the barges being ballasted or initially 
built to provide a work area of predetermined geomet 
ric con?guration, means for connecting the barges to 
each other and maintaining the work area substantially 
stable under conditions of water motion, live load 
transfer between barges and other conditions while al 
lowing restrained and controlled relative movement of 
the barges in response to extreme forces imposed on 
them topreclude overstressing or damaging the barges, 
or products and machinery thereon, the means con 
necting the barges being arranged for ready disconnec 
tion to permit separation of the barges and movement 
of the barges individually to another site, and a multi 
plicity of principal components of the factory perma 
nently installed on each barge, the factory components 
on each barge being substantially independent of the 
factory components on the other barges such that 
movement of the factory from one site to another by 
movement of the individual barges is facilitated without 
substantial dismantling of the factory components. 

24. A factory according to claim 23 wherein the 
barges are shaped and dimensioned as modules for ar 
rangement in various relative relationships. 

25. A factory according to claim 23 wherein the 
means connecting the barges includes cables con— 
nected between the barges and tension winches nor 
mally restraining the cables while affording controlled 
release in response to extreme forces imposed on the 
cables such that the multiplicity of the barges as a 
group is a resilient system in which controlled relative 
movement of the barges is permitted. 

26. A factory according to claim 25 wherein the ca 
bles extend between spaced-apart tie points on adja 
cent barges to afford by virtue of the inherent resilient 
extensibility of the cables a resilient connection be 
tween the barges. 

27. A factory according to claim 25 wherein the 
major portion of the deck of each of the barges is at one 
level and a peripheral portion extending around the pe 
rimeter of the major portion and extending to the sides 
of each barge is at a' level below the major portion, 
wherein the connecting means is located on the periph 
eral portion of the deck of each barge with all compo 
nents thereof below the level of the major portion, and 
further comprising bridges at the levels of the major 
portions of the decks of adjacent barges connecting the 
major portions and bridging the peripheral portions. 

* * * * * 


