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•THE week of October 7, 19 57, was of great importance to the world of transportation. 
This was the week when space exploration was proved to be practical by the Russians' 
successful launching of the first Sputnik. The occasion was celebrated by news media 
throughout,the world. Since then, billions of dollars have been spent by the United 
States and the Soviet Union to further develop the exploration of space. 

Another event took place that same week although it attracted comparatively little 
attention. Yet this relatively unheralded event was destined to be of far greater im
portance to the transportation industry-at least in our lifetime. It was in this same 
week that Sea-Land's first cellular containership made its maiden voyage from New 
York to Miami. In the ensuing 12 years, billions of dollars have been spent by a vast 
number of carriers, ports, and governments throughout the world to develop the con
tainerization concept (Fig. 1). 

Today there is little question that the "container revolution" is well under way. Dur
ing 1968, according to the Maritime Administration, more than two hundred thousand 
20-ft equivalent containers moved in international trade in the North Atlantic trade 
routes alone. Despite the many problems, the statistics clearly show that both shippers 
and carriers have accepted containerization as a useful and effective tool to implement 
the transportation of freight. 

The prime advantage of a van container is, of course, the fact that it can be em
ployed interchangeably by all surface modes of transportation. The shipper can load 
a container at his shipping dock, close the doors, and have it moved by a combination 
of rail, truck, and ship to its destination without the contents being handled again until 
actual unloading by the consignee. 

This point-to-point-or door-to-door or house-to-house-movement, as it is vari
ously known, is not only the most important aspect of containerization, but is the fac
tor that has brought about a totally new concept of moving goods internationally. Al
though there are a number of containers being filled with consolidated shipments by 
freight forwarders or ocean carriers themselves at port terminals, and a number of 
containers being similarly unloaded at ports of entry, the fact is that the majority of 
containers moving in the North Atlantic trade routes are being transported in complete 
door-to-door movements. Because of this, and because the door-to-door movement 
is the one that provides the maximum benefits of containerization to shippers and car -
riers alike, I have limited my discussion to this aspect. 

What has happened to the international movement of goods as a direct result of con -
tainerization is that this movement is no longer a port-to-port operation. The major 
ports of call for containerships have in fact changed their role to that of way stations 
where loaded containers interchange swiftly between ocean and inland carriers. This 
change in roles has forced the world ports into a highly competitive race to attract 
containership operators by providing new, multimillion-dollar facilities for the transi
tion of containers from one mode to another. Because of the efforts of the vessel 
owners to capitalize on the quick turnaround time afforded by containerships, they are 
sharply curtailing the number of ports of call. As a direct result, the shipper no longer 
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Figure l. Sea-Land container terminal at Port of Oakland, California, 

automatically uses the nearest port to ship goods overseas. Great quantities of agri
cultural products from Florida, for example, are today being moved by rail and truck 
to New York's giant container terminal for transfer to fast containerships bound for 
Europe. 

This revolution in international freight movement has provided new opportunities for 
shippers and carriers to expand their present markets and develop new ones. And, 
like all revolutions, it has also brought about a number of problems of varying degree. 
None of these problems is insoluble-some are already being solved. But they do exist
and they must be faced in any appraisal of containerization benefits. 

The intermodal characteristics of the container provide a curious anomaly. Al
though the great majority of containers are owned by ocean carriers, the regulations 
limiting their size and weight are enforced by the Interstate Commerce Commission 
(ICC) when the container moves inland. This factor explains in large part why the 
two pioneers in containerized movement in cellular containerships-Sea-Land and Mat
son-went in different directions. The 35-ft length of the Sea-Land container was es
tablished because, at the time Malcolm McLean conceived and implemented his plan to 
put a trucking operation to sea, this was the maximum trailer length permitted on 
Pennsylvania highways. Matson's 24-ft length was similarly selected because of Cali
fornia and Nevada's permitted use of double bottoms on state highways. 

It is still a fact today that the size limitations of ocean-going van containers are gov
erned not by the whim of the individual ocean carrier, but by individual state restric
tions. 

Of equal importance in the intermodal movement of containers is the "through rate" 
by which a shipper in the Midwest can load a container at his shipping dock for delivery 
to a European consignee, and ship the full container on a single waybill at a single rate 
for the entire point-to -point or door-to-door movement. Despite the obvious desirabil
ity of such a rate, the fact is that it does not yet exist and cannot exist under Federal 
law. No United States government regulatory agency has the authority to approve agree
ments between different modes of transport unless such modes are subject to the juris
diction of that particular agency. 

For this reason, neither the railroads nor the highway carriers can make any legal 
rate agreements with ocean carriers, because the latter are regulated by the Federal 
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Maritime Commission and the former are under the jurisdiction of the ICC. As we 
move into the era of giant jet aircraft, such as the Boeing 747 and the Lockheed L-500 
with van container-carrying capability, the situation becomes even more complex in
volving the Civil Aeronautics Board and the International Air Transport Association. 

The best that the shipper can achieve today is a combination rate with one rate from 
his loading dock to the port terminal, another rate for the ocean part of the haul, and 
a third rate for moving inland from the overseas port. This last rate is subject to con
siderable fluctuation because other countries do not have an equivalent of the ICC and 
its regulation of rates and practices. Thus the establishment of a rate involves strik
ing a bargain with the for-hire carrier involved. For example, a variety of rates can 
be obtained for the same service on any given day. It depends on which carriers are 
contacted. Many of the approximately 14,000 Dutch trucking companies that handle 80 
percent of Europe's over-the-road freight are small, family-type operations that may 
have shipments moving in one direction and are anxious to obtain return loads at al
most any price offered. 

However, there is a definite movement by carriers in the direction of providing a 
true through rate stimulated by the larger freight forwarders. F. N. Melius, presi
dent of U.S. Freight, said recently: "I don't know how or when other carriers-rail, 
truck and steamship operators-will work out arrangements for through, single-re
sponsibility international container service. But as freight forwarders, whose basic 
mission is coordination, we cannot wait for them. Today, we can issue a through bill 
of lading in our own name, evidencing complete responsibility to the shipper from ac
tual origin to ultimate destination. We have also established a through rate or charge 
which we quote to the shipper." 

The waybill itself, of course, is just a small part of what has been aptly termed the 
"paperwork jungle" in international commerce. Arthur Bayliss, national director of 
the National Committee on International Trade Documentation (NCITD), has estimated 
that the mass of paperwork required for moving freight overseas is costing U.S. ship
pers and consignees almost $ 5 billion a year. It is hoped that the current efforts of 
NCITD, working with the Department of Transportation's Office of Facilitation, will be 
able to achieve a substantial and badly needed streamlining of the unwieldy and costly 
red tape. A major program of the latter group established a little over a year ago, is 
to permit shippers to move containerized cargo, from an inland point in the United 
States to inland points abroad, at a single joint rate, on one bill of lading, on uniform 
liability terms under single carrier responsibility. 

Another point is that of container inspection and certification to insure conformity 
with established design and construction standards. The American Bureau of Shipping 
was established last year as the official United States container certification body. 
Several months ago, the Truck Trailer Manufacturers Association, in endorsing this 
program, asked that it be extended to cover European customs requirements for Trans
port Internationale Routiers (Tm) service. Such Tffi certification is mandatory for 
U.S. container manufacturers selling to European customers. 

LE GAL ASPECTS 

Because containerized shipments in international commerce are generally carried 
by at least three different carriers, the question of liability is not easily determined in 
the event of damage to the shipment. Even under a through bill of lading, the question 
of who is responsible for loss or damage is of the utmost importance. An ocean car
rier accepts liability for the carriage of goods "from time of loading" and, unless there 
is visible proof of external damage to the container immediately after unloading, it is 
unlikely that the ocean carrier can be deemed liable for any jamage to the goods 
shipped. In response to the issuance of a through bill of lading by a shipper, a carrier 
will simply acknowledge receiving one numbered container in apparently good condition, 
and will expect to get a clean bill signed on delivery. Except for claims for obvious 
sea water damage, most losses will have to be paid for by either the shipper's or con
signee's insurance company. 
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Although it was originally thought that sharp reductions in insurance rates would be 
among the benefits of containerization, in many cases these reductions have not been 
evident. In some cases. the rates have a.ctuallv been increased. One of the reasons 
is that marine underwriters base rates on actuarial tables of previous experience. Suf
ficient data have not yet been accumulated on container experience to permit the lowered 
rates. 

Underwriters are particularly concerned by the "optional stowage clause" of the 
ocean carriers' long-form bill of lading. Basically, this clause provides the carrier 
with the option of stowing the container belowdecks or abovedecks. Anyone who has 
seen containerships setting out across the ocean with row after row of van containers 
stacked three or four high abovedecks will understand some of the anxiety felt by the 
underwriters. This is because cargo underwriters take the position that containers 
stowed on deck are, per se, subject to greater risk than those stowed belowdecks. They 
also contend that most containers have physical capability no greater than ordinary high
way trailers built to over-the-road specifications, and thus are not designed with the 
perils of the sea in mind. 

The loss of 40 containers washed overboard by high seas in the North Atlantic in 
April 1967 gave considerable substance to the underwriters' fears. Following this 
heavy casualty, a number of marine insurance companies issued instructions to their 
assureds to advise carriers that belowdecks stowage of their cargo was specifically 
required. Most of the carriers have replied, in effect, that they cannot honor such 
requests and must retain the option of stowing either abovedecks or belowdecks. 

In general, the ocean carriers feel that the underwriters give far too much weight 
to a single casualty of this sort, and that the overall benefits of containerization in the 
reduction of loss and damage will more than offset losses specifically related to above
decks stowage. 

Another point of contention among shippers, underwriters, and ocean carriers has 
been the Carriage of Goods by Sea Act of 1936. Known as the "Hague Rules," this act 
limits the amount for which a vessel or shipowner may be held liable for loss or dam
age to cargo to a maximum of $ 500 per package, or, in the case of goods not shipped 
in packages, to $ 500 per customary freight unit. With the advent of containerization, 
the question was, is the container itself the package or customary freight unit? 

Many shipowners maintained that it was, while shippers regarded the $500 limita
tion for a full container as totally unrealistic. In May 1967, representatives of the 
maritime nations met m Hrusseis to discuss amendments to the Hague Rules. A num
ber of proposals were made at this conference, including one proposed by the Nor
wegians to limit the liability to $3.70 per pound, the amount for which over-the-road 
carriers may be held liable in several European countries. 

The Brussels Conference reconvened in February 1968 and adopted a new formula, 
that of $662 per package or $0.90 a pound, whichever is greater. At the same time, 
for purposes of assessing this liability, they defined a container as follows: 

Where a container, pallet or similar article of transport is used to consoli
date goods, the number of packages or units enumerated in the Bi 11 of Lading 
as pocked in such article of transport shall be deemed the number of pack
ages or units for the purpose of this paragraph, as far as these packages or 
units are concerned. Except as aforesaid, such article of transport shall be 
considered the package or unit. 

The intent of this definition, according to Sir Kenneth Diplock, Chairman of the Com
mittee drafting the Amendment, is to permit the carrier and the shipper to agree on 
whether a container should be considered a single package, or whether the contents of 
the container shall be considered as individual packages. Depending on what is agreed 
at the time of shipment, freight rates would be adjusted accordingly. The shipper 
would have the option of choosing. 
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TECHNOLOGICAL ASPECTS 

Today's specially designed containerships are fitted with so-called "cellular" holds. 
These consist of a framework of vertical steel channels, spaced to accommodate the 
size container being utilized by the vessel. This framework extends down to the ship's 
bilges, permitting the stacking of up to six 8-ft high containers belowdecks in each cell. 
A containership generally has from 80 to 100 such cells. In addition, as previously 
mentioned, a typical containership will carry up to 300 contain.ers stacked three high 
on deck. 

The containers can be loaded and unloaded by various methods including heavy-lift 
cargo booms and ship-mounted gantry cranes. By far the most prevalent method is the 
shore-based gantry crane. Mounted on rails for maximum mobility, these 30- to 40-
ton capacity cranes can load or unload a van container in less than two minutes. These 
cranes utilize a substantial framework called a "spreader" that fits on the top of the 
container. When in place, electrically operated locks engage the container's corner 
castings to lock the container firmly in place. Most spreaders currently have auto
matic load-leveling mechanisms, so that the container will always travel horizontally 
to the ground, even though one end may be heavier than the other. Once in place, the 
crane operator pushes a switch to disengage the corner locks. 

The container transfer can be directly to a railcar, a flatbed trailer, or it can be 
placed on the ground. If the last method is used, special heavy-lift fork-lift trucks or 
straddle carriers move the containers to an upland area for temporary parking. 

It cannot be said at present that there is any "best" method for use in loading and 
unloading containers at port terminals. Sea-Land, for example, built shipboard gantry 
cranes on several of its containerships six years ago, but then changed its method of 
operation to land-based gantries. Although the shipboard cranes permitted maximum 
flexibility in allowing speedy loading and unloading at even the most undeveloped port, 
they had several disadvantages. It was expensive to equip each ship with cranes, and 
when at sea the crane was not being used. When maintenance was required, it tied up 
the entire ship. 

Such shipboard cranes are still very much in evidence, however, on a number of 
vessels of various ownership. They will probably always fill a need for use at ports 
of occasional call where the demand does not warrant huge investment in shore-based 
facilities. 

By the same token, at the most modern container facilities to be found anywhere in 
the world (New York's Elizabeth, N. J., Marine Terminal) you will find Sea-Land un
loading containerships directly onto flatbed trailers and, a few hundred yards away, 
Atlantic Container Line will be unloading onto the pier. Each of Sea-Land's containers 
is moved to the parking area on its own trailer, whereas Atlantic Container Line stacks 
its containers three-high utilizing a fleet of straddle carriers. Both operators ob
viously feel that their method is best for them. 

On the drawing board in the United States, the United Kingdom, Germany, and Japan 
are giant container handling and storage systems involving high-stack storage. These 
systems, similar in design to the Dortech cart-stacks for airfreight now in operation 
at airports in the United States and Europe, would hold several thousand van containers 
stacked up to 15 high. All operations would be controlled by a single operator through 
transverse cranes on top of the stacks. Such a system would require only a fraction 
of the upland area now needed for container parking areas and would enable land-poor 
ports to compete for container operations. 

Although the overhead gantry can be used for transfer between surface modes of 
transportation in somewhat less expensive form (as by a number of U. S. railroads), 
such equipment requires a heavy capital outlay. Thus, many railroads are making use 
of side-transfer systems, such as the Steadman system (Fig. 2). This transfer device 
is mounted on a truck chassis and consists of two bolsters with guide channels over 
hydraulic leveling jacks in the front and rear of the chassis frame. The jacks align 
the transfer device with the container, lifting it to the proper height with the levelers. 
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Figure 2. Steadman system side-shifter moves containers between rai I car and trailer, 

A hydraulic arm hooks under the container and draws it from the railcar onto the chas
sis. In the same manner, the container can be moved to a flatbed trailer or another 
railcar. 

One problem complicating all intermodal utilization of containers is the size of the 
container itself. As mentioned earlier, the two pioneers in mass containerization went 
in different directions. Sea-Land chose a 35-ft length; and on the West Coast, Matson 
decided on a 24-ft length. At the same time, Grace Lines began making heavy use of 
containers in its South Ame:-ic:m ~::..de, and chos a 17-ft length as b in~ Lesl auapted 
to highway use in those countries. 

As containerization increased and other ocean carriers built containerships of their 
own, the question became: what size should the containers be? The MH5 Committee 
of the United States of America Standards Institute (USASI) arrived at the following 
standards: Group I Demountable Cargo Containers, 8 by 8 by 40 ft, 8 by 8 by 30 ft, 
8 by 8 by 20 ft, and 8 by 8 by 10 ft; Group II Demountable Cargo Containers, 8 by 8 
by 6, 5 ft and 8 by 8 by 5 ft. 

These recommendations, along with specific details for corner castings, were ap
proved by USASI and, in turn, passed along as the United States recommendations to 
the International Standards Organization (ISO). As· a result, ocean carriers such as 
United States Lines (Fig. 3), American Export Isbrandtsen, Moore-McCormack, Pa
cific Far East Lines, Am.erican President Lines, along with the European consortium, 
Atlantic Container Lines, and the six Japanese lines have standardized on the 20- and 
40-ft lengths, 8 by 8 ft in cross-section. 

Although Grace Lines has phased out their 17-ft boxes, both Sea-Land and Matson 
have held to their original sizes which, in addition to their length, are nonstandard in 
height (6 in. higher than the ISO standard). In fact, Sea-Land now has almost thirty 
thousand 35-ft containers in service. 

Obviously, standardized containers would make all of the carriers in all of the vari
ous modes involved much happier, and their job much easier. However ideal such a 
situation would be, the fact is that it does not exist; and a 35-ft container is not inter
changeable with a 20- or 40-ft box when it comes to fitting in containership cells. (It 
is interesting to note that in this area Matson is currently building four new container-
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Figure 3. U.S. Lines high-speed containership carries both 20- and 40-ft containers. 

ships with flexible cellular construction, in which the cells can be adapted in a few min
utes for carrying any size container.) 

Pragmatically, even though there really is no set standard, it seems that shippers 
can live with the sizes currently in use. A shipper today can ship his product from any 
point in the United States, for example, to any point in Europe or the United Kingdom 
by intermodal container. He can make use of a 20-ft, a 24-ft, a 35-ft, or a 40-ft box. 
It can be 8 ft high or 8 ft 6 in. high. Whichever the shipper selects, the ocean carrier 
will provide the container at the shipper's dock. Once loaded, a highway carrier or 
railroad or combination of the two will take the container to the designated port termi
nal-and the container, whatever the size may be, will be moved inland to the consignee 
by rail or truck in Europe or the United Kingdom. 

Looking at the railroad freight train, one can find all sizes· and shapes of boxcars, 
hoppers, gondolas, tankers, and other specialized equipment. The only limitatio~ is 
in overall width and height to permit adequate clearances, and overall length to accom
modate minimum rail radii. And when looking at motor carrier equipment, one finds 
much the same thing. The only standard, or more properly restriction, is in outside 
dimensions, and these, of course, vary from state to state. 

I suggest that the van container should be standardized, for the present at 8 ft wide. 
It should be no more than 40 ft long, and no more than 9 ft high. The 9-ft height cur
rently available in very limited quantity, when placed on bogies or flat-bed trailers, 
would come within the 13-ft 6-in. maximum height in most states for over-the-road 
trailers. 

OPERATIONAL ASPECTS 

Although the success of intermodal containerization depends in large measure on 
cooperation between the inland and ocean carriers, in many cases inland carriers have 
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been reluctant to further containerization. A number of railroads and the majority of 
highway carriers have stated publicly that containerization was primarily of benefit to 
the steamship companies, and was little more than a nuisance to the inland carrier. 
Highway carriers, in particular, have felt that a marine container leaves much to be 
desired in over-the-road movement. The container's tare weight eats into payload, it 
has a lower cube than a semitrailer of comparable size, and, loaded for optimum pay
load capacity for a ship, it may be too heavy for legal highway limits. As one operating 
executive of a leading interstate highway carrier recently mentioned, the 20-ft con
tainer in large use today is a "monstrosity from every point of view! " 

New equipment currently being made available for over-the-road use may make con
tainers, even 20-ft containers, more acceptable to the trucker. This equipment in
cludes a twin 20-couplable chassis and a universal chassis capable of handling any size 
from 20 to 40 ft in length. Provisions have been made for various axle locations on the 
universal chassis, including West Coast settings. A new dual-purpose crank-operated 
landing gear box permits the positioning of the supports to clear 3-axle tractors, and 
also provides an extreme forward position up to 61 in. from the front to prevent nose
diving when the unit is uncoupled. 

Containers with bogies attached or on flatbed semitrailers are now handled as ordi
nary piggyback shipments by all Class I roads. In the case of containers alone, several 
railroads are already equipped to handle these at various ramp locations, through gan
try cranes or side-shifters. The only complaint the railroads seem to have is eco
nomic, that of getting some kind of compensation for hauling empty containers inland. 

Currently, the railroads are becoming enthusiastic about the "land-bridge" concept. 
Originally conceived as a method whereby containerized shipments between Europe and 
the Orient would move by rail across the North American continent, rather than through 
the Panama Canal, it has been adapted to movement from the East Coast to the Orient 
and from the West Coast to Europe. One proposal, set forth by the Santa Fe and Penn 
Central, calls for an 80-car unit train carrying 160 forty-foot or 320 twenty-foot con
tainers on a coast-to-coast schedule of approximately five days in each direction. Charge 
for the service, for which shippers would furnish flat cars and containers, is proposed 
to be $144,000 per train for a round-trip between coasts, subject to a minimum of 25 
trips per year. In the past six months, similar proposals have been made by other 
railroads, including the Canadian roads that have the advantage of a unified coast-to
coast operation. 

AlUiough such 1nove1nent n1ay well co111e about, there are a nun1ber of problen1s th.at 
may make the land-bridge economically unfeasible for the immediate future. For one 
thing, the current ocean rates between Europe and the West Coast are relatively little 
mor e than between Eur ope and the East Coast. The same is true with regard to Japan. 
With today's high-speed containerships, the time advantage offered by the railroads is 
only about five days. Thus, the shipper would have to justify a considerably increased 
transportation cost in terms of the time savings. Then, too, the time saving of five 
days is a maximum. If a containership arrived in port, for example, the day after the 
unit train had departed, the entire time saving is lost, whereas the cost increase still 
remains. To work at all, such a program would mean that ports of call on both coasts 
would be reduced to a maximum of two ports, or even one. 

In almost all discussions of the intermodal nature of containerization, mention is 
made of containers that can be used in all modes, air as well as rail, highway and 
ocean vessel. No such container exists today-nor is it likely to exist tomorrow. The 
reason, of course, is that the criteria are totally different. Today's van container, 
whether made of steel, aluminum, fiberglass-reinforced plastic-plywood sandwich, or 
any combination thereof, has a tare weight ratio of roughly four pounds per cubic foot 
of capacity. This is far heavier than any aircraft can afford to carry. In fact, it is 
considerably heavier than the highway carrier wants or needs. The heavy weight is 
necessary because the individual container must be strong enough to resist having five 
fully-loaded containers stacked on top of it. In addition, the sides must be strong enough 
to withstand the pitch and roll of heavy seas when the containers are stacked abovedecks. 

At present, there is only one container made that meets both USASI standards and 
aircraft weight requirements: an 8- by 8- by 10-ft container made of lightweight alumi-
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Figure 4. Lightweight aluminum 8- by 8- by 10-ft containers are carried in L-100 aircraft. 

num for service in the L-100 Hercules (Fig. 4). But such a container is not strong 
enough for seagoing service. True intermodal service between air and surface modes 
could probably be best achieved with a lightweight air-container that could slide into a 
surface container. Such a compromise sleeve-type system would be suitable for to
morrow's giant cargo jets as well as all surface modes. 

CONCLUSION 

These, then, are the areas of problems and opportunities in today's container rev
olution: problems because they do exist and, in some ways, hinder the growth of con
tainerization; opportunities, because they offer the chance to improve present methods 
and provide new ways to make containerization work even better. With the technological 
and economic skills present in this great industry of ours, I am confident that the chal
lenge will be met. 




