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PREFACE

This study is intended to provide US military planners and research and development
organizations with a comprehensive analysis and detailed description of significant Eurasian
Communist countries’ advances in cargo containers and container-handling equipment. This
is a two-part study/, Part 1, Container Systems (AST-11508-100-76), discusses containers
and presents a S5-year forecast reflecting future civilian and/or military developmenrts;
Part I, Container-Handling Equipment, describes the various civilian and military
equipment used for container handling and also includes a 5-year forecast. '\

Specifically excluded from the overall study are discussions of transport vehicles of all
modes, the site-restricted portal cranes, and equipment for “stuffing” and “stripping” of
containers. Information on surface transport equipment and materials handling equipment
can be found in the Foreign Materiel Catalogs (FOMCAT), TB-381-5-22B and TB-381-5-19,
respectively.

The scope of this product encompasses container-handling equipment that ranges from
small auxiliary units to large, mobile, gantry-type equipment. Lifting capacities of the
apparatus range from approximately 1to 30 tonnes. Types of equipment covered include
container-lifting jacks, self-loader transporters, container stacker-transporters, container
portal cranes, sideloaders, and forklift trucks. The ECC-manufactured sideloaders and
forklift trucks described were not specifically designed for handling the International
Standards Organization (ISO)-type containers.

Constructive criticisms, comments, or suggested changes are encouraged and should be
forwarded to the Defense Intelligence Agency, Washington, DC 20301 (ATTN: DT).
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Summary

The Eurasian Communist countries’ (ECC) capability in the area of container-handling
equipment, particularly equipment compatible with the four standard-type International
Standards Organization (ISO) containers, is generally behind that of the free world. The
following table provides a gencral description of the four basic 1SO-type containers:

Container Type Length (m)  Width (m) Height (m)  Capacity (t)

1A 12.2 2.4 2.4 30
1B 9.2 2.4 2.4 25
1C 6.1 2.4 2.4 20
1D 3.0 2.4 2.4 10

East Germany is the only ECC that has made significant advances in designing and building
various types of equipment to handle the ISO containers. The remaining ECC have either
exerted a limited effort to develop a certain type of device or are relying on other countries
to supply the necessary apparatus to meet their requirements for I1SO-type
container-handling equipment. Information on the equipment used by ECC military forces
to handle the ISO-type containers is extremely limited (and considered a major intelligence
gap for all ECC countries).

1f ECC military forces are presently using or planning to adopt the I1SO-type 1C
container as their standard container, they have two types of equipment capable of handling
it in the field. One device that appears to satisfy this requirement most effectively is the
self-loader container transporter, with a rated capacity of 20 tonnes. These self-loaders,
mounted on trailers towed by a truck tractor, provide a high mobility potential for forward
areas. The other option is container-lifting jacks, with lifting capacities ranging from 20 to
30 tonnes. These jacks would be ideal for off-loading containers from semitrailers in the

field.

The order in which the countries are covered in this study reflects their overall
capability in container-handling equipment technology. In many cases, the model
designators of ECC-produced devices depict certain equipment characteristics such as lifting
capacity, number of tires, or number of axles. This system of model designation, used on all
types of equipment, is explained in the specific equipment descriptions wherever possible. A
total of 36 examples of ECC container-handling equipment are identified in detail in this
study, and 32 items (with their basic characteristics) are incorporated in a comparison table
at the end of this summary.
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East German container-handling equipment technology is comparable to the most
modern Western technology in the self-loader and auxiliary-equipment areas. Most of their
equipment is designed primarily to handle the type 1C container and has an average lifting
capacity of 20 tonnes. All their container-handling equipment originally was developed by
the civilian sector for civilian use. Most of it was designed to operate on prepared surfaces
and is not suitable for military use in the field. The only equipment currently produced in
the civilian sector that could be adopted by the military for handiing ISO-type containers in
the field are the self-loader transporter and the container-lifting jacks.

Czechoslovakia ranks second to East Germany in the development of equipment suited
for handling the various sizes of ISO containers. The Czechoslovaks have concentrated their
efforts on the gantry type of container-handling equipment. All gantry-type container
cranes are self-propelled and have lifting capacities ranging from 11 to 30 tonnes. The
Czechoslovaks also produce a technically advanced self-loader transporter similar to the East
German model. The Czechoslovak model can handle the type 1C container and has a
maximum lifting capacity of 20 tonnes. They have also developed a set of container-lifting
jacks with military potential (with a combined lifting capacity of 30 tonnes).

Soviet efforts in the area of container-handling equipment appear to be directed
toward developing apparatus capable of handling their small-capacity containers (1 to
5 tonnes), which are still in wide use in the Soviet Union. They are presently using to an
increasing extent ISO containers of various sizes, but their self-loader transporter is the only
device of Soviet origin with known capability to handle ISO-type containers. The Soviets are
currently relying on other Communist countries and free world countries to supply the
necessary equipment to meet their increasing needs for apparatus that can handle containers
of this type.

The Bulgarians are known to lead the ECC in the development and production of
various siz.. of forklift trucks (and are exporting them to approximately 60 countries).
Except for some auxiliary equipment, they have not attempted to develop and build
specialized equipment for handling the ISO-type containers. The Bulgarians have developed
and are producing a set of container-lifting jacks with field-use potential. In addition,
Bulgaria has been granted a license by the United Kingdom to produce three different
models of a container stacker-transporter developed by a UK company.

Hungary is presently known to be using the type 1C ISO container, but they are not
building equipment of their own to handle these containers. Hungary’s increasing use of
ISO-type containers outpaced their capability to develop and build equipment to handle
them. As a result of their deficiencies in the handling equipment, they were forced to turn
to free world sources (mainly the United Kingdom and West Germany) to purchase the
necessary apparatus.

xvi
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Poland is also using ISO-type containers, predominantly the type 1C. They are not
developing container-handling equipment of their own; instead, they are also relying
primarily on other Communist countries and free world countries (the United Kingdom,
Italy, Japan, and East Germany) to meet these requirements.

Yugoslavia, Romania, and the People’s Republic of China (PRC) are all known to be
using 1SO-type containers; however, only limited data on specific activities in these
countries are available. Yugoslavia also is relying primarily on other countries to meet its
container-handling equipment requirements. The Romanians are producing traveling cranes
capable of lifting 35 tonnes. They are also known to be manufacturing sideloader vehicles
and forklift trucks, but the capacities of these devices are currently unknown. Limited
information is available on container-handling equipment employed by the PRC; however,
the Chinese are known to manufacture some portal cranes of indigenous design.

The overall confidence level of this study, based on data availability and the analytical
methods utilized, is estimated to be 80%. The confidence level for East Germany is
estimated to be 90%, the highest for any individual country.
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PART L

CONTAINER SYSTEMS

Part | of this study is a separate publication containing information on cargo containers,
container networks, container manufacturing and repair plants, and control systems. The
report short title number of Part1 is AST-1150S-100-76, and the product is classified
CONFIDENTIAL.
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PART II.

CONTAINER-HANDLING EQUIPMENT

A. EAST GERMANY
1. General

a. Historically, East Germany has been the leader among the Eurasian Communist
countries (ECC) in the overall development and production of container-handling
equipment for the various sizes of International Standards Organization (ISO) containers.
Most mobile and towed equipment is designed to handle the standard type 1C, 6-meter, ISO
container. Other items of container-handling equipment are designed to be used with the
three remaining standard-size ISO containers: type 1D (3-meter), type 1B (9-meter), and
type 1A (12-meter). Some of the large, mobile equipment built by the East Germans to
handle the extremely large (9-meter and 12-meter) containers is probabiy being produced
under special 'icenses from several of the UK developers of these large stacker-transporter
units. Because large-capacity container-handling equipment can readily be purchased on the
free world market, the Communist countries can avoid expensive research and development
programs of their own.

b. The general trend in East Germany has been to concentrate efforts in the
development and production of container-handling equipment for use primarily in the
civilian sector, as opposed to developing equipment for the military forces. As a result, the
armed forces were left with only one alternative: make the best possible use of the
equipment developed in the civilian sector. This presents a problem, however, for the
military forces when handling containers in the field, because most equipment developed in
the civilian sector is designed for use on prepared surfaces rather than on rough terrain
frequently encountered in the field.

c.  In addition to apparatus especially designed and built to handle the various sizes
of ISO containers, various other equipment is employed in the overall container-handling
system (e.g., portal cranes, gantry cranes, construction cranes, and large-capacity truck
cranes). Although the major objective of this study is to cover specially built mobile
equipment designed to handle ISO containers, large-capacity fixed equipment (such as the
gantry cranes found in port areas and railway transfer points) will be briefly discussed.
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d.  The ISO type 1C, 6-meter container is the one most widely used in East Germany,
both by the civilian sector and the military. Unfortunately, limited information is available
on the extent of overall use of 1SO containers in the East German armed forces. The
military services are known to be using specially built containers for shelters and medical
units and for other purposes. Available photographs of some of these specially built
containers indicate that they are equipped with built-on jacks to raise them high enough
above the truck bed to facilitate loading and unloading. The primary advantage gained in
equipping these containers with self-contained handling systems is that such a system
eliminates the need for auxiliary container-handling equipment.

e. East Germany is the major developer and producer of large-capacity fixed and
mobile container-handling cranes, such as those found at river harbors and seaports and
inland container-transfer terminals. Available information indicates that the Takraf
Industrial Association of East Germany is the primary developer and producer of these
container-handling cranes.

2.  Container-handling Gantry Cranes

a.  Within the port areas of East Germany, handling of the 1SO containers between
ship and shore is accomplished by large-capacity portal and gantry cranes. When the
containers are removed from the ships, they are either stored temporarily in the port areas
or loaded onto rail flatcars or trailers for shipment to inland container terminals. The
RW-40/25 traveling gantry crane (figll-1), manufactured by the Takraf Industrial
Association, is a typical gantry crane used in port areas and rail yards for container-handling
operations. This gantry crane can handle 1SO containers type 1A, 1B, 1C, and 1D weighing
up to 30 tonnes. The RW-40/25 gantry crane is primarily used for transloading containers
between rail flatcars, trailers, and mobile-container transporters.

b. The telescoping container spreader, model SEHT-VC-40/20/10 (fig11-2),
produced by VEB Verlade und Transportanlagen, Leipzig, has a maximum lifting capacity
of 30 tonnes and can handle container types 1A, 1C, and 1D. In addition to transloading
single containers, it can simultaneously transload two joined 3-meter containers, which can
then be transported as one single unit. The model designator indicates that the equipment
can handle containers 3 meters (10 ft), 6 meters (20 ft), and 12 meters (40 ft) in length.

st o
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Neg. 518371

Figure I1-1. Traveling gantry crane, Takraf, model RW-40/25




AST-11508-101-76 Original

Neg. 518433

Figure 11-2. Telescoping container spreader, Takraf,
model SEHT-VC-40/20/10
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Table II-I. Characteristics of Gantry Crane and Container Spreader

Model Designator RW-40/25 SEHT-VC-40/20/10
Container types handled 1A, 1C, 1D 1A, 1C, 1D
Maximum lifting capacity (t) 30 30
Hoisting speed, loaded (m/min) 38 ?

Hoisting speed, unloaded (m/min) 76 ?
Traveling speed of unit (m/min) 45 ?
Maximum lifting height (m) 9.5 ?
Spreader moving speed (m/min) ? 2.4
Weight of unit (kg) ? 11 350

3.  Self-loading Container-stacker Transporter

Self-loading container-stacker transporters can be classified in two categories: self-propelled
equipment and apparatus towed by prime movers. The East Germans are known to excel in
the development and production of this type of equipment. The efficient utilization of
storage space in container-handling operations (i.e., the capability to stack containers two
and three high) has been a major factor in the development of these devices. This
equipment, usually employed in port areas, rail yards, and industrial facilities, can load
containers on trailers and rail flatcars and unload them. Self-propelled equipment usually
can stack containers two high. The only East German equipment with three-high stacking
capability has been imported from free world countries or manufactured under special
license trom free world countries. Most mobile container-handling equipment being
developed and built by the East Germans is designed primarily to handle the standard 1SO
type 1C, 6-meter container. The only exception is the container transporter,
model WFC 20001, which is also designed to handle the ISO type 1D, 3-meter container.

a. Self-loader Container Transporter, Model CKS 20000. The East German
self-loader container transporter, model CKS 20000 (fig I1-3, -4, and -5) is quite similar in
appearance and technological capability to self-loaders built in the free world. The primary
difference between free world-produced self-loaders (which use spreader devices that clamp
onto the top of the container) and those produced in the ECC is that the ECC models
employ cables to lift the containers. The use of cables allows more flexibility in the design
of the lifting mechanism and also reduces the amount of material needed in the construction
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of the lifting mechanism, Some of the models produced in the free world countries can hoist
a container on one side of the trailer and lift it across the trailer bed onto another
transporter. The model CKS 20000 does not have this capability, so it is ineffective for
container-transloading operations. The CKS 20000 apparatus is mounted on a semitrailer,
model HLS200.78/TK, which is towed by a truck tractor. This container-handling system is
designed to handle the standard 1SO container, type 1C, and has a maximum lifting capacity
of 20 tonnes. Power to operate the self-loader’s hydraulic lifting mechanism is provided by a
15-kW diesel engine mounted on the front of the trailer. The selfloader loads and unloads
from the right side and normally is used to transport containers from container terminals to
customers who do not have equipment at their facilities to offload the containers.
Containers may be loaded onto the CKS 20000 at container centers by means of a portal
crane, with the transporter’s lifting apparatus in the retracted position. The model
designator indicates that the self-loader can lift a maximum load of 20 tonnes.

Neg. 518449

Figure II-3. Self-loader container transporter, Takraf, model CKS 20000 (front)
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Figure 11-5. CKS 20000 and trailer, model HLS200.78/TK
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Table II-II. Characteristics of the Model CKS 20000 and HLS200.78/TK

CKS 20000
Containee typeRatlied .0 20 AN T e e e 1C
Maximom Heng capactty (8) ..« - ¢ 5o ne awns o s sins sivd sy 20
Lifting time, complete cyele (min) .. .. .cvvniiinsosnos i 2.5t0 3.0
tieight of self-loader, transport position (mm) .. ............ 3900
Powerplasit (eypelrating) <\« ac v i nai e s s v m iy s Diesel/15 kW @ 1500
r/min
Operation of lifting mechanism .. ..................... Remote control via
cables
HLS200.78/TK
Maximum load capacity of trailer (t) .................... 20
Maximum weight of trailer and self-loader mechanism (t) . ... .. 9.3
Approximate dimensions of trailer:
P T P S T e S e 7747
T R e SR ST SR 2490
R T i S S AT R s 1270
Maximum towing speed of trailer (km/h) . ..... ... ... ..... 80
Eires (el . e T o R o i e 8
01 TR R SRRl R S S L SRR et e e R e e T ?

b.  Container Transporter, Model DFT 20002 C1. The East German container
transporter, model DFT 20002 C1 (figll-6), a self-propelled unit capable of stacking
containers two high, is designed to handle the standard ISO container, type 1C. This
transporter has a maximum lifting capacity of 20 tonnes and is usually employed in port
areas, rail yards, and industrial facilities. In addition to its ability to stack containers, it can
also load containers on trailers and rail flatcars and unload them. The DFT 20002 C1 is a
front-drive vehicle powered by a diesel engine. The model designator indicates that the
container transporter can lift a maximum load of 20 tonnes and can handle the type 1C I1SO
container.

10
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Neg. 516973
Figure I1-6. Container transporter, model DFT 20002 C1

Table II-III. Characteristics of the DFT 20002 C1

Comainertype handled ... « i .ot owivecncummns 1C
Maximum lifting capaeity {t) - . ... .. . cov i, 20
Maximum lifting height (mm) ................... 2900
Lifting speed (M) o oo« os bixs aimmsmnsny e nney 555
Vehicle travel speed (km/h) ... .................. 20
Height of unit at stacking (mm) . ..........cc 0nts 5750
Height of unit at transporting (mm) . .............. 4500
Dimensions of vehicle:

Eength () ... ccvcveiremscnss nvammnnnides 9420

Whih i) . ) oo s s Dalt a e 5235

Helpht (M) .o« o cnrvrminossnrsssavssevs die ?
Vehicle turming radivs (mm) .. ........con0u0ens 7800
Powerplant (type/rating) . ......cocoveviamessas Diesel/110 kW
135520 i 1y o) IAEONT RS R i CROMEI e B BN it s 6
[0 (-2 I R el S SR LA iR T O B R R B e e ?
Lateral adjustment of container (mm) ... ........... +250
Longitudinal inclination of container (°) . ........... 2.8
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¢.  Container Transporter, Model DCS 20002. Another device similar in appearance
to the DFT 20002 C1 is the container transporter, model DCS 20002 (fig 11-7), probably an
earlier version of the DFT 20002 C1. This container transporter can also stack containers
two high and is designed to handle the standard 1SO container, type 1C, with a maximum
weight of 20 tonnes. The technical characteristics of the DCS 20002 are currently
unavailable; however, since this is an older model, the data would be useful only for
comparison with the DFT 20002 C1.

Neg. 517545

Figure II-7. Container transporter, model DCS 20002
e

d.  Container Transporter, Model WFC 20001. The container transporter, model
WFC 20001 (figI1-8 and 9), is a nonself-propelled transporter that must be towed by a
prime mover once a container has been loaded. This device, designed to handle the type 1C
and 1D ISO containers, has a maximum lifting capacity of 20 tonnes; however, it cannot
stack containers. The WFC 20001 was initially designed for movement of containers within
industrial facilities once the containers have been delivered by train or truck. Its hydraulic
lifting mechanism can be operated by a manual pump (or by a pressurized system when
coupled to the prime mover). When the manually operated hydraulic pump is used,
approximately 2 minutes are required to lift a container into the transport position. If the
prime mover’s power-operated hydraulic system is connected to the transporter, a container
can be lifted in 10 to 20 seconds.
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Neg. 517251

Figure 11-8. Container transporter, model WFC 20001
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H Figure I1-9. Container transporter towed by ZT 304 tractor
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Table I1-1V. Characteristics of the WFC 20001

Container SypetBandled . . ccoinvvarveisinaianan 1C, 1D
Maximum lifting capacity (t) . ..... ...ty 20
Maximum lifting height (mm) . .................. 250
Vehicle travel speed, towed (km/h) .. ... ool 10
Dimensions of vehicle:

Lenfth (I} < <« v oidaswnsnnanvas yreaew e o 7400

WidthifrmRv Tl i o S L ey 4000

Height (mm) . ... ooicinrarovinacviinsnds v 2935
Wheelbase () - o). 2 s bl ft Sa e e Sn sats il ats 5600
Wheel trackilmml L Vators S0 Sl w'e o aimits id s aben d 3625
Kode foad, frone {Rg) + - cones vani s sumasns s 8500
Axle load, teas (Ra) « « ioiim v vinh o v e s d w ke b s m 16 300
Weight of vehicle (kg) . ... ccviiciccnnnnsnss 4820
TAECSTIUIIDEENE et srifelie s = seolfs iats sara o e LA 4
Fire Stze N b IRl i N R e . o R el ?

e. Container Stacking Truck, Model CSW 20. Another container transporter that
requires a prime mover is the container stacking truck, model CSW 20 (fig11-10). This
vehicle, designed for lifting, stacking, and transporting the standard type 1C ISO container,
has a maximum lifting capacity of 20 tonnes. The CSW 20 is primarily employed to move
containers in storage areas and industrial facilities. Power to operate its hydraulic system is
supplied by the prime-mover vehicle. The East German-manufactured forklift truck, model
DFG 6302, generally is used as the CSW 20’s prime-mover vehicle.

4. Container Transporters and Auxiliary Equipment

This section deals with container transporters that are not self-loading and that must be
towed by prime-mover vehicles after the container has been loaded by other equipment. The
auxiliary equipment consist mainly of portable apparatus, such as jacking devices, that are
placed at the corners of the container to lift it from the trailer. Also included in the
auxiliary equipment category are devices with wheels that clamp onto the ends of the
containers and lift them high enough to allow for transport by manual or mechanical means.

14
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: Qriginal
¥
|
Neg. 517249
Figure 11-10. Container stacking truck, ]
model CSW 20 §
a. Container Transporter, Model WAC 20002. The container transporter, model

WAC 20002 (fig1l-11), is a three-axle trailer designed to carry the type 1C ISO container,
with a maximum weight of 20 tonnes. This container transporter is primarily designed for
the movement of containers in industrial facilities. The WAC 20002 has no self-loading
capability and requires a prime-mover vehicle to move the transporter once the container
has been loaded onto the transporter. The transporter is equipped with a combined f
hydraulic actuation with compressed-air assist brake and a mechanical screw brake. Once a

container is loaded onto the transporter, the container can be secured manually with |
mounting bolts. Special versions of the WAC 20002 have been fitted with lights so that they ]

can use public highways.
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Neg. 519875

Figure II-11. Container transporter, model WAC 20002

Table I1-V. Characteristics of the WAC 20002

Original

Containertypehandled .......covvuciaivavinnss 1C
Maximum carrying capacity (t) .................. 20
Vehicle travel speed, towed (km/h) .. .............. 25
Vehicle turning radius (mm) ................ .. .. 500
Dimensions of vehicle:

Length (approx) (mm) . ...y 7000

S R R MR TR 2500

Heghe (mm} . v o v v o v vob v v aniy vovesssagy 850
TiteS (HUmbSF] . o0 oo o s anal s e s e e e 12
TREEZE o vivie vns wme v 5 S e e o e 86 S0 ?
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b.  Lift Truck Container Transporter, Model RNC 20000. The lift truck container
transporter, model RNC 20000 (fig11-12), is a nonself-propelled unit consisting of two
identical lifting devices attached to ends of the container. When the container is lifted, it
forms a complete unit with the two lifting devices and can then be towed by a prime mover.
The RNC 20000 can handle the 1B, 1C, and 1D standard-type ISO containers and has a
maximum lifting capacity of 20 tonnes. (The US Army has a similar device, which was
developed primarily to transport mobile shelters in the field, so this is not considered a new
technology.) This East German container-handling unit was basically designed for use in
industrial facilities and warehouses; its ability to operate in areas with limited space was a
major design factor. The RNC 20000 is equipped with a brake system attached to the
prime-mover vehicle and activated by a compressed-air system. The container can be lifted
manually or mechanically, but if the mechanical method is to be used, the necessary power
must be furnished by the prime-mover vehicle.

Neg. 517085
Figure 11-12. Lift truck container transporter, model RNC 20000

17




AST-11508-101-76

Table 11-V1. Characteristics of the RNC 20000

Original

Container typeshandled .. i aiaa e chis im0 1B, 1C, 1D
Maximum 'lf-llns_" CAPACIEY LY 40 e s e ke e e 20
Vehicle travel speed, towed (km/h) .. ... 10
Maximum lifting height (above surface) (mm) . .. ... ... 70
Required |lfting time (manual) (min) .............. 6.5
Required lifting time (mechanical) (s) .............. 35

| S =

¢. Container-lifting Jacks, Model LCH 6500. The container-lifting jacks, model
LCH 6500 (fig1)-13), are designed for loading containers on trailer transporters and

unloading them. These jacks are placed at the corners of the container, and by means of

hydraulic pressure, they can lift a container to a maximum height of 1700 mm. The four

jacks, with a combined lifting capacity of approximately 22 tonnes, are operated from a
J g caf b P )

remote console that also provides the power to operate the hydraulic system.

07 2071981

,_N::'
Tara 2150kg

Neg. 518450

Figure 11-13. Container-lifting jacks, model LCH 6500
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5.  Forklift Trucks

Most forklift trucks developed and produced by the East Germans lack sufficient size or
capacity to handle the various sizes of ISO containers. They are not building any forklift
trucks capable of handling fully loaded ISO containers; however, they can readily purchase
such equipment from the United Kingdom. The model DFG 6302 (fig 11-14) is the only
forklift truck in the current inventory of East German materials-handling equipment with a
container-handling capability. This vehicle has a maximum lifting capacity of 6300 kg and a
maximum lifting height of 3200 mm. The DFG 6302 is used primarily for handling empty
containers in storage areas and as a prime mover for towing some of the nonself-propelled
container transporters.

Neg. 517280

Figure 11-14. Forklift truck, model DFG 6302

6. Container Self-contained Lifting Equipment

Some container units have built-on equipment that is actually part of the container itself
and that is used to lift the container from the transport vehicle. At present, this apparatus
seems to be employed to a limited degree, primarily on containers modified for special
purposes (such as medical vans). The obvious advantage of such a system is that it eliminates

19
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the need for any type of auxiliary handling equipment to remove the container from the
transporter. Figure 11-15 shows such a system currently in use by the East German armed

forces; however, technical data on the built-on lifting equipment are currently unavailable.

JACK PADS ,
PROBABLE GROUND STAKE ‘ /TR
| ol T

2
AN $e

SWING-QUT JACK = &

Neg. 520857

Figure 1I-15. Left side view, medical van with built-on jacks

B. CZECHOSLOVAKIA

7.  General

a.  Czechoslovakia ranks second to East Germany in the overall area of specialized
equipment designed for container-handling operations. Their efforts appear, however, to be
concentrated in the development of gantry-type container-handling equipment and
sideloaders capable of handling the small ISO container (type 1D). In the area of forklift
trucks, the Czechoslovaks have a very limited capability for container-handling operations.
They recently developed a self-loader container-transporter similar to the East German
model CKS 20000. In the category of auxiliary container-handling equipment, the
Czechoslovak effort has yielded only one product, a set of container-lifting jacks.

20
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b.  Within Czechoslovakia, the most commonly used ISO container appears to be the
standard type 1C. Most of their container-handling equipment appears to be designed to
handle this container. This equipment is limited to items such as self-loader container
transporters, gantry-type apparatus, and auxiliary devices. Other equipment not specifically
designed for container-handling operations include forklift trucks and sideloaders. Existing
forklift trucks and sideloaders currently produced in Czechoslovakia can handle only the
smallest of the SO containers, the type 1D.

c.  No definite information presently exists to indicate that the Czechoslovak armed
forces are using the 1SO type 1C container; however, this container would be practical
because the East Germans (and possibly the Soviets) are known to be employing it. If this
container is in military use in Czechoslovakia, the recently developed self-loader container
transporter would be the most suitable handling equipment, particutarly in the field, where
mobility becomes a significant factor. A major consideration is that most container-handling
equipment is designed and developed in the civilian sector, intended for use on prepared
surfaces. The armed forces are thus left with almost no choice but to adopt the equipment
developed in the civilian sector even though mobility requirements in the military are
greater. The only type of container-handling equipment developed in the civilian sector that
is also suitable for military use is the selfloader container transporter and auxiliary
container-handling equipment, such as jacks. The jacks can be used to lift fully loaded
containers from trailers that are towed into the field by truck tractors.

8.  Gantry-type Container-handling Equipment

The Czechoslovaks are the leader among the Communist countries in the development and
production of the gantry-type container-handling equipment. Most of this type of
equipment appears to be designed primarily to handle the standard type 1C ISO container,
weighing approximately 20 tonnes. These gantry container transporters are self-propelled
units designed to operate on level, prepared surfaces in port areas and at container transfer
points. They are primarily used to transfer containers between rail flatcars and trailer
transporters; they can also lift containers from the ground onto transporters.

a. Container Portal Crane, Model PD-110. The container portal crane, model
PD-110 (fig11-16), is probably the first model in this series of equipment to be developed
and built in Czechoslovakia. Designed to handle the standard-type ISO 1C container, it has a
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maximum lifting capacity of 11 tonnes. This portal crane is primarily employed in
transloading containers in port areas and at inland container terminals. The PD-110 is
equipped with pneumatic tires on all four corners of the vehicle and is propelled by dual
hydraulic-powered motors located at the rear of the vehicle. The model designator indicates

that the crane can lift a maximum weight of 11 tonnes.

Neg. 518573

Figure 11-16. Container portal crane,
model PD-110
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Table 11-VII. Characteristics of Container Portal Crane PD-110

Container type handled ....................... IC

Maximum lifting capacity (t) ... ................. 11

Maximum lifting height (mm) .. ................. 6500

Lifting speed, with load (m/min) ................. 11

Lifting speed, without load (m/min) .. ............. 15

Vehicle travel speed (km/h):
PISEQEAr . ivvvvrnsonivnssmanmasnnnntress 1.8
SEOODAGEEE & ocsvvv s b bunsinbscn suniias sns 3.2
o RGNS R IS g 4.8
Fourthgear . .. .. ccvvevrrisnnanivnnsnnnsns 5.9

Dimensions of vehicle:
Height of portal (mm) .. cccoviivnnsnoniniones 7895
Overall width of vehicle (mm) ... ............... 10 900
Width of vehicle track (mm) ................... 9850

i Lengthof vehicle(mm) ...................... 5080
' Wheelbase (M) < .. ca doc bvv s sies i ws sm s e e 4000

Turningradius (mm) .. .. .....ciccivcivsivaes 10 500
Weight of vehicle (kg) .......... .. .. .ot 14 500
Tiredi(nombet) o v cai o biea ek SRR R S 4
TiEelSize o L s i e e e SRR R e ke s ?

b. Container Portal Crane, Model PD-250. Another container portal crane in the
“PD” series is the model PD-250 (fig 11-17), with a lifting capacity more than double that of
the model PD-110. This newer model has a maximum lifting capacity of 25.5 tonnes and a
maximum lifting height of 8.5 meters. The PD-250 can easily handle the type 1C ISO
containers when they are loaded to their maximum permissible capacity. This portal crane
would also be used in ports and at inland container terminals. The model designator
indicates that the crane can lift a maximum weight of 25 tonnes.
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Container portal crane,
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Table II-VIII. Characteristics of Container Portal Crane PD-250

Containertypehandled ........ ... .ov.uinins 1C
Maximum lifting capaeity (t] ... ccov v onnonass 25.5
Maximum lifting height (mm) ................... 8500 |
Liftingspeed (m/min) ...............cuuuur... 4-9 |
Vehicle travel speed (km/h):
Fisstpgeas .. ..o oueavincnsos sndrbassassona 25
Second GUak s 15 - 145 b ha A ey A B Ve B 4.2
gy 0 T R S B R G s BT L 5.9 i
Dimensions of vehicle: I
Height of pottal{mitndl oo s i v o o v v wie 2'e s 10 100 _
Overall width of vehicle(mm) ... ............... 14 300 ?
Width of vehicle track (mm) ................... 13150 '
Lengthiof veltcle () ..o 0oiis s s i ns s se s v s 6720
Wheelbase (mnyins sl @I m g S Al L JC S s i ?
Weighc of velifele (Bg) -« ..« VoV avsn svamns ns 37.5
Tires (HamBeRIRl S s B S TR s 50y ot 8
Fite stzeln i S S e s R s S ?

c.  Gantry Container Transloader, Model PPK-30L. The gantry container
transloader, model PPK-30L (fig II-18 and 19), consists of two separate units that straddle
the container and simultaneously lift it into the transporting position. This container
transloader can handle container types 1B and 1C and has a maximum combined lifting
capacity of 30 tonnes. The unit is operated by a series of electric-powered motors controlled
from a remote console, which also supplies the electricity. Because of its limited lifting and
traveling speeds, this transloader normally would be employed only in areas with

small-volume container-handling requirements.
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Figure II-19. Gantry container transloader,
model PPK-30L, single unit
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Table I1-iX. Characteristics of Gantry Container Transloader PPK-30L

Container typeshandled . .. ........c..c0ivunnen 1B, 1C
Maximum lifting capacity (t) ... ... ..ot 30
Maximum lifting height (mm) .. ................. 1775
Lifting speed (m/min) ...... ..., 0.5
Travel speed of unit (km/h) .. .. ... .o iiin 0.2
Wheels/fnumber) - =i o n s S e 8
Wheellgizesuiion i o G Sl g e e e ?

9.  Self-loader Container Transporter, Model BNK-20

a. Presently, one of the most promising developments to enhance the mobility of
container-handling equipment is the Czechoslovak self-loader container transporter, model
BNK-20 (fig 11-20). This system consists of a dual set of cranes mounted on opposite ends of
a trailer; using cables connected to the bottom corners of the container, it can load the
container onto a trailer and unload it. The trailer is then towed by a truck tractor.
Depending on the design of the crane apparatus mounted on the trailer, this
container-handling system can be very versatile. Both the West German and Soviet models
can lift a container from one mode of transport, across the trailer bed, onto another
transport vehicle. Most self-loader container transporters can stack containers two high. Of
all the container-handling equipment currently known to have been developed and produced
in the ECC, the self-loader container transporter appears most adaptable for military use in
the field. All ECC-produced equipment of this type is designed to handle the standard
type 1C ISO container. The model designator indicates that the self-loader mechanism can
lift 20 tonnes.

b. The model BNK-20 is the only self-loader container transporter known to be in
current production in Czechoslovakia. This model is designed to handle the type 1C
container and has a maximum lifting capacity of 20 tonnes. The self-loading unit, designated
BNK-20, is mounted on a trailer type NK-30.087, which is towed by a Skoda 706 MTTN
tractor. The BNK-20 is designed to load type 1C containers onto rail cars and other trailers,
unload them, lift them from the ground, and stack them two high. Hydraulic power to
operate the lifting mechanism mounted on the trailer is supplied by the prime-mover
vehicle. The lifting mechanism is operated remotely by means of a portable control box
which, by means of electrical power, controls the hydraulic system. Indications are that the
BNK-20 probably will be adopted for use by the Czechoslovak military (fig 11-20).
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Table II-X. Characteristics of the Model BNK-20 and NK-30.087

BNK-20
Container type handled .5 . . inn s cviiniananas 1C
Maximum liftng capaciey () - .« o w s sais ik ninve 2 ne 20
Weight of lifting mechanism (t) .................. 9
NK-30.087

Maximum load capacity of trailer (t) . . ............. 20
Maximum weight of trailer and self-loader

T I et et e e SR e S R 14.5
Approximate dimensions of trailer:

I T e R PR 8500

Widthefanne) o L el o e T RS R R A e e s 2500

Melght (Rl - oo v chs v N e Y s e 1500
b (RS e e s S R S g 18.00x22

10. Auxiliary Container-handling Equipment

a. General Definition. Auxiliary container-handling equipment includes smaller,
more portable items, such as jacking devices that are placed at the corners of the container
to lift it from the trailer. This type of equipment may prove to be one of the most feasible
designs for the military to consider in satisfying its requirement to unload containers from
trailers in the field when the trailers are not equipped with built-on handling devices.

b. Container Lifter Truck, Model MPS 75-02. Container lifter truck, model MPS
75-02 (fig 11-21 and 11-22), is the only jack-type device of its kind known to be in current
production in Czechoslovakia. (The Czechoslovaks are also selling these types of
container-handling jacks to the Soviets.) This set of four identical jacks can be used to lift an
ISO container of any length, provided that the maximum weight of the container does not
exceed 30 tonnes. The jacks are operated by electric motors, and the power and control is
supplied from a remotely operated portable unit. Each jack has a maximum lifting capacity
of 7.5 tonnes, resulting in a total combined lifting capacity of 30 tonnes. They are primarily
designed for lifting containers from trailer transporters; when the container has been lifted
clear of the trailer bed, the jacks can move the container to the storage area.

30

il e




AST-11508-101-76

Figure 11-21. Container lifter truck, model MPS 75-02
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Neg. 518299

Figure 1I-22. Container lifter truck, model MPS 75-02

Table II-XI. Characteristics of the Model MPS 75-02

Container typeshandled . . .. ................... 1B, 1C, 1D
Maximum lifting capacity (t) . ................... 30
Maximum lifting height (mm) . .................. 1775
Maximum lifting speed (m/min) . ................. 0.5

Dimensions of jack:
Length (mm)
Width (mm)
Height (mm) ....ivovevssssssrrvvvvvssassa

Weight of jack (kg)
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11. Forklift Trucks

a. General. Although Czechoslovakia ranks second to Bulgaria in the overall area of
forklift truck development and production, very few Czechoslovak forklifts can handle large
containers. Their requirements for large forklift trucks capable of handling ISO containers
can be met only by purchasing such equipment from the free world market. Very little is
known of the extent to which forklift trucks are used in Czechoslovakia to handle
containers. With the ever increasing development of specialized equipment to handle the
various sizes of ISO containers, the role of conventional forklift truck may diminish. Even if
the Czechoslovak military forces are using the type 1C ISO container in the field, current
information indicates that no forklift truck known to be in their inventory can handle this

container.

b. Forklift Truck, Model DVHM-12522. The model DVHM-12522 (fig I1-23) is the
only Czechoslovak-produced forklift truck that can handle any of the ISO-type containers.
This vehicle can move the smallest of the ISO-type containers, the type 1D, and has a
maximum lifting capacity of 12.5 tonnes, as indicated by its model designation.

-

| e
| s W

Neg. 516874

Figure 11-23. Forklift truck, Desta, model DVHM-12522
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Table II-XII. Characteristics of the Model DVHM-12522

Containertypehandled ...........c.... .0 0000 1D

Maximum lifting capacity (t) .................... 12.5

Maximum lifting height (mm) ................... 3500

Lifting speed, with load (m/min) ................. 16

Lifting speed, without foad (m/min) ............... 18

Travel speed, withload (km/h) .................. 8

Travel speed, withoutload (km/h) . . .............. 30

Powerplatx (typeltating) .« .« v v h vicnin e natmyama Diesel/97 kW
@ 2600 r/min

Fires (HUIBEE] v o ouil o fhaks ol m e sisl wloAeled ol oot s s 6

i O R L ey S B R e e e ¢

12. Sideloaders

a. General. Czechoslovakia is the leader among the ECC in developing and
producing sideloaders. Czechoslovak sideloaders, however, are primarily designed for
handling long, bulky-type materials such as lumber and pipes. Most of their sideloaders have
a relatively limited maximum lifting capacity, thus reducing the capability to handle any of
the 1SO-type containers. Several free world countries specialize in producing large-capacity
sideloader vehicles that can move the largest of the ISO containers, the type 1A; these
vehicles have a maximum load capacity of 40 tonnes. The availability of free world
equipment specifically designed to handle the ISO containers eliminates the need for the
ECC to develop and build models of their own.

b. Sideloader, Model DBHM-12522. Only one current Czechoslovak sideloader, the
model DBHM-12522 (fig 11-24), can handle a standard-size 1SO container. This model can
move the smallest of the SO containers, the type 1D, and has a maximum lifting capacity
of 12.5 tonnes. It can also handle empty type 1C ISO containers.
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Neg. 516949

Figure 11-24. Sideloader, Desta, model DBHM-12522
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Table II-XIII. Characteristics of the Model DBHM-12522

Containertypehandled . ....... .. oconiunviven 1D

Maximum lifting capacity {€) « -v - <o v vt s inons v in s 12.5

Lifting speed (mi/min) ... vcooenininisannsnnies 14

Travel speed, without load (km/h) ................ 40

Geadeability, with load (%) ... oo i v i lasvuin 20

Gradeability, without load (B) v » o+ cn v s s desnnsnse 25

Romestlant, SONG ., 0 < o5 «atia bl e Ts n s i s 110 kW @
1800 r/min

Tireg(number] & v ua v ki e et e 6

15 (o T ORGSR s R AR S ?

C. SOVIET UNION

13. General

a. The Soviet Union has not exerted any major efforts to develop specialized
equipment to handle the various sizes of ISO containers, especially when compared to the
East Germans, who currently lead the ECC in this area. Most Soviet-developed and
-produced equipment can handle only the smaller-capacity containers not built to 1SO
standards. The only Soviet-built item capable of handling a standard-size 1SO container is
the self-loader container transporter, model A-706. This self-loader unit, which can move
the standard type 1C ISO container, will be described in detail later in this section. The
Soviets manufacture approximately 19 different sizes of small-capacity containers, with
capacities ranging from 1.25 tonnes to 5 tonnes. Most of them are constructed of metal, but
a few wooden containers are used. (Complete details on these containers are included in
Part I of this study.) The containers have been grouped as follows to facilitate analysis and
discussion:

Gross Weight Maximum Dimensions
5t 2600 mm x 2100 mm x 2400 mm
3t 2100 mm x 1300 mm x 2400 mm
2.5¢ 2100 mm x 1300 mm x 2400 mm
1.25¢t 1640 mm x 1040 mm x 2000 mm
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b. The Soviet Union relies heavily on other Communist countries and free world
countries for equipment to handle most ISO-type containers they use, and current sources
indicate that this trend will continue. Th: Soviets are known to have purchased a number of
38- and 54-tonne capacity sideloader container transporters from the UK firm, Lancer Boss,
for use at the Vostochnyy seaport in Siberia. These sideloaders can easily handle the largest
of the ISO containers, the type 1A, which is widely used in international shipment of goods.
In 1973, the Soviets placed an order for US$6.5 million worth of container-handling
equipment from the Japanese firm, Mitsui. This equipment, capable of handling
approximately 70 000 containers a year, also was to be installed at the Vostochnyy seaport.
The installation was scheduled for completion during 1975. During 1974, the Soviets
negotiated a 5-year contract with a US firm to lease 100 container-carrying chassis for
type 1C containers and 209 chassis for 1A containers.

c.  Most equipment in the Soviet Union today was developed and built to handle the
small-capacity containers designed and produced by the Soviets during the evolution of
containerization of goods for within-country use. Although the bulk of this equipment has a
maximum lifting capacity of less than 10 tonnes, it is adequate to handle their
smaller-capacity domestically designed containers. The unavailability of domestic equipment
to handle larger ISO containers—which are being used increasingly in the USSR —has forced
them to purchase appropriate equipment from free world scurces and other ECC (such as
East Germany and Bulgaria).

d. Currently, the Soviets have four self-loader container transporters of domestic
manufacture, but only one of these is designed for handling an ISO-type container. The
remaining three are designed especially for the older, small-capacity, non-standard 1SO-ty pe
containers. Some Soviet-produced forklifts and sideloaders, although not specifically
developed to handle containers, can be used for this purpose.

e. Limited information is available on Soviet use of large containers in the military,
particularly those of the ISO type (and more specifically, the type 1C, which is known to be
used by the East German armed forces). If the Soviet armed forces are using the 1SO
type 1C container, the self-loader model A-706 is the only item in their equipment inventory
capable of handling this container. The military is currently using domestically produced
containers, which are older, have smaller capacity, and are not 1SO standard. The three
small-capacity self-loaders currently produced in the Soviet Union can handle certain sizes
of these small containers, and these self-loaders are mobile enough for use in forward areas.
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14. Self-loader Container Transporters

The Soviets appear to lead the other Communist countries in the overall area of self-loader
mechanisms mounted on different types of truck chassis. With this wide variety of
self-loader mechanisms suitable for use on various truck chassis, the Soviets probably have
the best mobility potential for moving containers into forward areas.

a. Self-loader Container Transporter, Model A-706. The Soviet self-loader container
transporter, model A-706 (fig 11-25), is mounted on a semitrailer towed by a MAZ-515 truck
tractor; it has a maximum lifting capacity of 20 tonnes. A unique feature of this self-loader
is its ability to lift a container from one side of the trailer, across the trailer bed, to the
other side. With this capability, this unit can be used in transloading operations, e.g., from
rail flatcars to semitrailers. As previously stated, if the Soviet military is using the 1SO
type 1C container, the model A-706 is the only domestically produced self-loader capable of
handling it. The model A-706, mounted on a semitrailer and towed by a MAZ-515 truck
tractor, will give the Soviet military a high mobility capability for container-handling
operations in the field.

pr

Neg. 516499

Figure I1-25. Self-loader container transporter, model A-706
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Table I11-XIV. Characteristics of the Model A-706

Container typehandled . . . oo v iinesnnecnnsasns 1C

Maximum lifting capacity (£) -« -« .o ve v i iinnsns 20 ,

Lifting time, complete cycle, approx (min) .......... 3

Dimensions of trailer: ;
Eength (Rmn] oo cx v nins o omeanindnns sosminn s 8500 :
Width cmin) 0 R e e e e 2500 !
Helghe (miB) . o - fe & os b iin s o s S o 1540

Height of lifting mechanism (mm) ................ 4000

Weight of lifting mechanism and trailer (t) .. ......... 9.8

ires (e er e R e e e e e 8

510 7 Ao BN R et B e S B e 70 o e W ?

b.  Self-loader Truck, Model 5911. The self-loader truck, model 5911 (fig 11-26), is
designed to handle the Soviet-built small containers weighing up to 5 tonnes. The self-loader
mechanism is mounted on the chassis of a MAZ-500 vehicle.

Neg. 516497
Figure 11-26. Self-loader truck, model 5911
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Table 1I-XV. Characteristics of the Model 5911

Cantainer typehandled oo oo 2o i v o e Gross 5 t or less
Maximum lifting capacity (t) . ................... 5
Lifting time, complete cycle (min) .. .............. ?
Dimensions of truck bed:
et (T b ek i s, o Tirtons ol e kst o S are b i 7070
WidEh bEnEn) . s s e e s s S o e b e 2500
Heighfimmii, m s o o b o P o s 1400
Height of lifting mechanism (mm) . ............... 3300
Weight of lifting mechanism (¢) .................. 2
B0 v 5T e e S R S S e 6
{57 S e e A e e S W8 el T R s 12.00x20

c. Self-loader Truck, Model A-825. Another Soviet self-loader truck designed
specifically for handling their small containers is the model A-825 (fig11-27). This
self-loader mechanism, mounted on the chassis of a ZIL-130 vehicle, has a maximum lifting

capacity of 1.3 tonnes.

Neg. 516571
Figure I1-27. Self-loader truck, model A-825
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Table 11-XVI. Characteristics of the Model A-825

Containereype bandled .. .. .o vannvssrnsnnini Gross 1.3 t or less
Maximum lifting capacity (t) .................... 1.3

Lifting time, complete cycle (min) .. .............. ?

Dimensions of truck bed:

T T e MR e N o e £ TP gl 6740

(2 1 B WA 1 A ol g 2480

T A B L A e 1430
Height of lifting mechanism (mm) ................ 2845
Weight of lifting mechanism (t) .................. 4.8
Eifes (number)l o it s s o kv s o S S 6
BIEESIZE o v s v o v o nw v e o o S R 260x20

d.  Self-loader Truck, Model 4902. The self-loader truck, model 4902, also designed
to handle the Soviet small containers, has a maximum lifting capacity of 2.5 tonnes. This
self-loader is also mounted on the chassis of a ZIL-130 vehicle.

Table II-XVII. Characteristics of the Model 4902

Containertype hatidled ... o v obivuei v vvnis Gross 2.5 t or less
Maximum lifting capacity (t) .................... 2.5

Lifting time, complete cycle (min) .. .............. ?

Dimensions of truck bed:

Longth (M) o o b v s oia vie win s b bs or sten s 6650

WHALH (R s i d h a e e s e s o sk kst 2500

HERBe BRI . o O T e e v R e A 1235
Height of lifting mechanism (mm) ................ 2680
Weighe of lifting mechanismi (¢} ... .cvctovinvcvnss 5
THEBOMUEE) ... cvisanres vmiiemedatind50us 6

3700 A R B ey e R R e S
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15. Sideloaders

It is important to reemphasize that the Soviet Union presently is not building sideloader
vehicles designed primarily for handling 1SO-type containers. Instead, they are purchasing
from free world countries sideloader vehicles specifically designed for this purpose. The
following Soviet-built sideloader vehicles are all primarily developed for handling long,
bulky loads such as pipes and lumber; however, they do have a limited capability to handle
some of the Soviet-built small containers. The capacities of these sideloaders range from 3 to
10 tonnes.

a.  Sideloader, Model 4070. The largest-capacity sideloader vehicle known to be in
current production in the Soviet Union currently is the model 4070 (fig I1-28), with a
maximum rated lifting capacity of 10 tonnes. This sideloader can casily handle all
Soviet-built small containers. The model 4070 is also fitted with jacks to stabilize the vehicle

when the fork device is fully extended.

Neg. 504035
Figure 11-28. Sideloader, model 4070
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Table II-XVIII. Characteristics of the Model 4070

Containertype handled .. oo siviiaiann vy Gross 10 t or less
Maximum lifting capacity (t) .. .................. 10
Maximum lifting height (mm) .. ................. 3400
Lifting speed, with load (m/min) ................. 10
Travel speed, with load (km/h) . ................. 35
Dimensions of vehicle:
P T e e il PR S PN R IR R R 5800
Width: (mm e ez, T s R 2800
Hetght (oM =35« lcs stud wwn o mins sie shemia s s s o 5 3500
Tuening rading (IB0aY - - vis s ivis v a2 x sy e 6400
Powerplant [eype/ratifg) ... .ivcncenvenrsissns Gasoline 110 kW
@ 2600 r/min
Vehicle welght (8] -5 o 2l v isicna v micd Stass 14.8
R L G RS R GRS S N L . S 4
PR e, o il R . Ao S e o s e e e ?

b. Sideloader, Model M-4065. Another Soviet-produced sideloader vehicle is the
model M-4065 (fig I1-29), with a maximum lifting capacity of 5 tonnes. This sideloader also
can handle the Soviet small containers.

Table II-XIX. Characteristics of the M-4065

Contuinertypebandled .. ... ....iiviiiiiiieins Gross 5 t or less
Maximum lifting capacity (€] « .+ c oo nn v v inn cnis 5
Maximum lifting height (mm) . .................. 4000
Lifting speed, with load (m/min) ................. 10
Travel speed, with load (km/h) . ................. 40
Dimensions of vehicle:

REngER M) o ios covintsvnnsydemesnnssssaas 4800

WHARh () s e o0 s e n@on s bt m F B R s e v 2000

HEE TN L R e b e 3250
Toralng adins BIM) .« ..o ov vvovinianmn vosss spals 4400
Powerplant (type/rating) ........... . .o it Diesel/52 kW

@ 2800 r/min

Vebicle Welle (€] . oo v uio v vn 6o dw e neiv s s mes 6
FIEeS (HUMIBET) o ol Sl sl s b e b e v e woallers 4
1 X (g M TR e e e S R e ?
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Neg. 504081

Figure 11-29. Sideloader, model M-4065
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c.  Sideloader, Model 4063. The smallest-capacity sideloader vehicle currently
produced by the Soviets is the model 4063 (fig 11-30), with a maximum lifting capacity of
3 tonnes. This sideloader can handle only the smallest of their containers.

Neg. 504033

Figure 11-30. Sideloader, model 4063

45




AST-11508-101-76 Original

Table 11-XX. Characteristics of the Model 4063

Containertype handled ... ....covoivivvnsnvvas Gross 3 t or less
Maximum lifting capacity (t) . ...... ... ... ..., %
Maximum lifting height (mm) .. ................. 4350
Lifting speed, with load (m/min) ................. 10
Travel speed, with load (km/h) .................. 30
Dimensions of vehicle:

Length (mm) . ...c.ccorampisavsnanssnesnns 4580

WA (10} o Vi s o s S SRR R s N 2000

Height (Mt} ... vcxceionanassmsannssasssns 3200
Tumingradius(mm) .......cccivvnciiinecnsns ?
Powerplant (typefrating) ......cccc0viiviniiannn Diesel/30 kW

@ 1600 r/min

Veldele weilght (8) -« . v o vvnsn v dsatnnosnrnnesiia 5
RS TRRBIEE] « <« vxohs mn s o ws Bk Sk e i an 4
b1 T R TR R S R e e S e S R ?

16. Forklift Trucks

Although the Soviets probably have the largest overall selection of forklift trucks capable of
handling their small-capacity containers, these vehicles are not designed to handle the much
larger 1SO-type containers. Forklift trucks to meet these requirements would have to be
purchased from free world countries such as the United Kingdom and Japan. The Soviets
currently have about six forklift trucks that can handle their own series of containers, with
lifting capacities ranging from 4.5 to 10 tonnes. Most of these forklift trucks are powered by
gasoline engines, but certain models can be fitted with diesel engines. All forklift trucks
described in the following paragraphs have a limited rough-terrain capability.

a. Forklift Truck, Model 4008. Forklift truck, model 4008 (fig1l-31), the
largest-capacity forklift truck in the current Soviet inventory, is one of the models known to
have been fitted with a boom to increase its container-handling capability. This model has a
maximum lifting capacity of 10 tonnes, thus enabling it to handle any of the Soviet small
containers.

i b, s
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Neg. 517857
Figure 11-31. Forklift truck, model 4008
Table II-XXI. Characteristics of the Model 4008

Comsainer eype handled . ... civ o s we Vv e ni s Gross 10 t or less
Maximum lifting capacity (t) . ................... 10
Maximum lifting height (mm) ................... 4500
Lifting speed, with load (m/min) ... .............. 7
Lifting speed, without load (m/min) . .............. 8
Travel speed, with load (km/h) .................. 20
Travel speed, without load (km/h) ................ 36
Dimensions of vehicle:

TR A R e a0 SR T 6630

/% s ) SR e S e e 2700

Ry oty K R S 2760
Torning radius (M) <v.i o vxsdosessssstnesnasa 5800
Wheelbase lmifi) < v - v dnsis s ilbe v o s onie vnms v 2900
Ground clearance (mm) ...................... 210
Powerplant (cypefrating) .. ....:cvsvevevvvccins Gasoline/81 kW
Vehicle welght () -« cocovivvvivensnvevavsnnss 13
TS (RUIMDEE) oo vnvnvnvwivwes dewmeys i 6

12.00x20

I RIS 5 N Aol R e de s B T 470, O b ear S
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b. Forklift Truck, Model 4045M. The forklift truck, model 4045M (fig 11-32), is
one of several with a maximum lifting capacity of 5 tonnes. This forklift truck can handle
the Soviet small containers, and with a ground clearance of 240 mm, it would be suitable for

limited rough-terrain usage.

Neg. 517775

Figure 11-32. Forklift truck, model 4045M
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Table I1-XXI1. Characteristics of the Model 4045M

Container typehiatalled . .. 25 ilasiiss ob e vnbis Gross 5 t or less
Maximum lifting capaeity (6) - .. civvs smns cniaas 5
Maximum lifting height (mm) ................... 4000
Lifting speed, with load (m/min) ................. 10
Lifting speed, without load (m/min) . .............. ?
Travel speed, with load (km/h) .................. ?
Travel speed, without load (km/h) . ............... ?
Dimensions of vehicle:
Lengthi (), Lol mr e s S s wh A 5 e 4960
WA (s s S S e R R b s it L A 2250 i
Halght (i) oo v ol X i o iy daes 2 e & 40 3260 :
Tunilog radiva (Ml =i s i n e b g d e X 3900
Whealbase (W) - 50l - VS e A e i 2200
Grovnd clemaBee (M) 0.k vied canaire v o e o 240
Powerplant (Cypelrating) . .. o v p e i e ngns wven Gasoline/52 kW
@ 2800 r/min
Veliche welght (8 - ¢« v i convsuvrivus chimasie e e 5.8
Fires (numaber) e Ll i e e s S S 6
DI SIRE | s sl e S L AL e ke e i s AR e e ?

c.  Forklift Truck, Rough-terrain, Model M-4075. The rough-terrain forklift truck,
model M-4075 (fig I1-33), has ground clearance higher than that of any other Soviet forklift
truck described in this study. With a good rough-terrain capability and a maximum lifting
capacity of 5 tonnes, this vehicle would be most useful for military operations in forward

areas.
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Figure 11-33. Forklift truck, rough-terrain, model M-4075

Neg. 514679
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Table HI- X XIII. Characteristics of the Model M-4075

Containertype handled . .. oo viciaiennnnstvnnns Gross 5 t or less
Maximum lifting capacity (t) .................... 5
Maximum lifting height (mm) ................... 4500
Lifting speed, with load (m/min) ................. 10
Lifting speed, without load (m/min) . .............. ?
Travel speed, with load (km/h) .................. ?
Travel speed, without load (km/h) ................ 59
Dimensions of vehicle:
B, Dl el TS e (o B Thgeil i 6300
W BRI b R 2250
Height(mm) ....ccivcvicnrnisennsnonecsssn 2700
Tamingradivs (mm) . ......coiivinnannusinsas 7200
Whieelbase Uil - =5 < a's 5 a e 7okin sie 508 s % 3 inod n n aiars ?
Ground cleatance (mm) . o) v vy e anie s wnenens 300
Powerplant (type/rating) ...........00ccieiinns Gasoline/85 kW
@ 3200 r/min
Vehicle welght (8] . ... et ciidnesinieivans 6.9
Tires {atiber) & o ..o vvivns i b sy siin ik dnes 4
5Ty L S SRR R AU e T e e 7

d. Forklift Truck, Model 4025. A relatively new Soviet-produced forklift truck is
the model 4025 (fig I1-34), with a maximum lifting capacity of 5 tonnes. This forklift truck,
with a ground clearance of 200 mm, might be employed by the military in light,
rough-terrain operations. The model 4025 can handle the Soviet small containers weighing
5 tonnes or less.
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Neg. 517876

Figure 11-34. Forklift truck, model 4025 ;
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&
Table II-XXIV. Characteristics of the Model 4025
Concainertype haodled .. ... o cuscavsasiincancn Gross 5 t or less
Maximum lifting capacity (t) .. .................. 5
Maximum lifting height (mm) ................... 4500
Lifting speed, with load (m/min) ................. 24
Lifting speed, without load (mymin) . .............. ?
Travel speed, withload (*m/h) . ................. ?
Travel speed, without load (km/h) .. .............. 34
Dimensions of vehicle:
Leogth (0] + s < '3k o n fims 50 5 L ae SR 5 4370
WA CIETEY oo i b gt i, AR S e g PO St 1775
Haaght (M) .- icnsnn ansaens convisnnis s 3280
Totning rdiis DNIRY =0 wo was o v 6l do sl s 5 5 4o 3050
Wheelbase (mim) = 2 o i o L S § v s s ot o & s ?
Ground clearance (min} o« o oloiee e it s wlos e 200
Powerplint (Eppefrafing) o« o « vniaie inmni st wmn s o Gasoline/52 kW
i @ 2800 r/min
3 Viehicle welght (€ o v i ¥ i Sl ds don wii s sni b 7
Tiresi(hamberyiy il 0 o hrilens Dane o b 6
BILGSIZE. % ra v vin @ v wivin e o Gl s b e s e e oy s ?

e. Forklift Truck, Model 4045. Another forklift truck, almost identical in
appearance to the model 4045M, is the model 4045 (fig11-35); it also has a similar lifting
capacity and container-handling capability. With a ground clearance of 240 mm, the
models 4045 and 4045M should have slightly better mobility than the model 4025 in
limited rough-terrain environments.
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Figure I1-35. Forklift truck, model 4045
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Table 1I-XXV. Characteristics of the Model 4045

Containertypehandled . ... i oo coniseivaiiss Gross 5 t or less
Maximam lifting capacity (t) « «c o v o0 vnsovsnnsnn s 5
Maximum lifting height (mm) ................... 4000
Lifting speed, with load (m/min) ................. 10
Lifting speed, without load (m/min) . .............. ?
Travel speed, with load (km/h) .................. 20
Travel speed, without load (km/h) .. .............. 36
Dimensions of vehicle:
Eesipth (i) & .« « vosin sl e s S min e sim s 4990
WhHE (Rarth e s S ey o e e e 2250
Helght (Mn]) - : < <« oo ooramilvine o Mixiniie s ale wie 3260
Turning radius (Mm) ... 5 uioe oo ciiw e sl e 3700
Wheelbase (min) . - Sohtiting o ol iaime s ebihion il 2200
Ground clearatice (M) = oo il vh e s e s 240
Powerplane (typeiratiig) ... .. ..ccuvise cinmnnes Gasoline/52 kW
Vehicle weight (€} -« ..« .-vcoamscvevvinamenass 5.6
Tives DOuniBRE) o o v s e b o o doaig e S e g R e 6
TRERIRE "ttt vis o 00 T e 5 & A e e (front) 8.25x20
(rear) 8.25x15

f.  Forklift Truck, Model M-4006. The model M-4006, with a lifting capacity of
4.5 tonnes, is probably one of the Soviet Union’s oldest forklift trucks. In spite of its age,
this vehicle, which can be fitted with a boom to enhance its ability to lift Soviet small
containers, is quite versatile. With a ground clearance of 240 mm, it also has a limited

rough-terrain potential.
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Table II-XXVI. Characteristics of the Model M-4006
Container typehandled /... 500l v iy wumbhini 5s Gross 4.5 t or less
Maximum lifting capacity (t) .. .................. 4.5
Maximum lifting height (mm) ................... 4100
Lifting speed, with load (m/min) ................. 10
Lifting speed, without load (m/min) . .............. ?
Travel speed, with load (km/h) .. ................ 36
Travel speed, without load (km/h) ................ ?
Dimensions of vehicle:
ESBESIATM) o 2500 0k o e a N ma s v e R i e 6900
WORMBREHRE /6 25 et oL 0 i 6 T e AR Gl e P 2400
- TR T R S AN D S D 3400
Tornthg Fadus (INE) o' o ol s e bt s e 4750
Wheallioee (] - v v ek i vnashnnl s Jeau s Y 2600
Groutidiclearance (im) L5 tve o SRR e 240
Pawerplant (type/rating) « - v cvvsoe s snwssisios Gasoline/52 kW
Veldelewelght (6) .00, 000 o da e sl e st 7.8
FBILES (NUIIDEL) 5 5 Al it oo aus s S S e, It b o 6
(FIEESIZe, « b e s e e e S S i ?

D. BULGARIA

17. General

a. Bulgaria is known as the leader among the Communist countries in the overall
area of materials-handling equipment development and production. Their capabilities are
particularly evident in the area of forklift trucks, especially electrically driven models. The
major developer and producer of this equipment is the state-owned manufacturer,
Balkancar, which markets its products in 60 different countries. Significantly, the Bulgarians
are not making any effort to design and produce advanced container-handling equipment;
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their progress in this area is basically limited to the production of auxiliary equipment.
They, like several other ECC, have developed a set of four container-handling jacks
(designated model 9800), which will be described in detail later in this section.

b. Bulgaria’s ability to handle the various sizes of I1SO containers is primarily
attributable to technology transfer from the United Kingdom. The UK firm of
Rubery Owen has granted Balkancar a license to build three different models of
Rubery Owen’s container stacker-transporters. These container-handling vehicles are
primarily designed for use in the port areas and inland container terminals. One of the
models can stack containers two high, and the other models can stack three high. All models
have a maximum lifting capacity of 30.5 tonnes. In addition to manufacturing these vehicles
for their own use, the Bulgarians are also selling them to other Communist countries.

c. Some small-capacity non-standard 1SO containers are known to be used
throughout Bulgaria, but Bulgaria employs non-standard containers much less than the
USSR. They are currently using increasing numbers of 1SO containers of various sizes, and
this trend will continue, thus expanding the need for more equipment capable of handling
them. Since the overall role of the small non-standard 1SO containers is not significant in
Bulgaria, no attempt will be made to describe the few forklift trucks that can handle them.

18. Container Stacker-transporters (Straddle Carriers)

Container stacker-transporters, sometimes referred to as straddle carriers or saddle wagons,
are presently the predominant type of container-handling equipment in Bulgaria. These
vehicles are used primarily in the port areas and inland container terminals. Significant
features include ability to straddle rail flatcars and semitrailers and stack containers two and
three high and availability of all-wheel steering to reduce the turning radius. The only
models of these vehicles known to be in current use in Bulgaria were either bought from the
United Kingdom or built in Bulgaria under UK license.

a. Container Stacker-transporter, Balkancar Model 3042CBB. The container
stacker-transporter, model 3042CBB (fig1l-37), designed to handle ISO containers
types 1A, 1B, and 1C, has a maximum lifting capacity of 30.5 tonnes. This vehicle can stack
containers two high, but it can transport only one container at a time. The model 3042CBB
has all-wheel drive and steering and is equipped with dual diesel engines; if one engine fails,
the vehicle will have a backup power source. This vehicle is primarily employed to handle
containers in port areas and inland container terminals. A breakdown of the model
designator indicates the following: the first two digits (30) indicate the maximum lifting
capacity of the transporter, the third digit (4) shows that the vehicle has four wheels, and
the fourth digit (2) indicates that the transporter can stack containers in stacks two high.
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Neg. 520511

Figure 11-37. Container stacker-transporter, Balkancar, model 3042CBB
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j Table 11 XXVII. Characteristics of the Model 3042CBB
; Contaginertypeshandled .. ... ... . cciivwnvanian 1A, 1B, 1C
Maximum lifting capacity (t) . .. ... .............. 30.5
Maximum lifting height (mm) ................... 5820
Lifonp spatd imiiy) . oo s vty e i 9
1 Vehicle travel speed (km/B) .. . oo oo iiiinaensinwa 24
Dimensions of vehicle:
1‘ T T R e e M S e 4 S S 9030
. L T e e O S € ke R 4900
R i T e e 7440
r Tt radibs fiam) - et i s e A 10 290
Wheelbasalmm ) 5. . . S s e R i e 5640
Powerplant (type/rating) ............c0ceuinenn. Diesel/76 kW
3 @ 2250 r/min
! Veltiele weight (8] 4 ¢ oo vaeo i nanie save saa s wa 30.8
E it sl T HDCE Yol s irtee s Shid ot e el s g el N 4
{* 950 GO DA S S e e T B SR e R i
3
: b. Container Stacker-transporter, Balkancar Model 3043CBB. Another container
| stacker-transporter, similar in appearance and performance characteristics to the model
i 3042CBB, is the model 3043CBB (fig11-38). The primary difference is that the model

3043CBB can stack containers three high. Also designed to handle 1SO containers types 1A,
1B, and 1C, it has a maximum lifting capacity of 30.5 tonnes. The model 3043CBB is also
i used for container-handling operations in port areas and inland container terminals.
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Figure [1-38. Container stacker-transporter, Balkancar, model 3043CBB

Neg. 520402
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Table 1I-XXVIIL. Characteristics of the Model 3043CBB

Original

Container typeshandled . . .. ........0ocniien.n. 1A, 1B, 1C
Maximum lifting capacity {£) .. v« cvsnvwsiaisucans 30.5
Maximum lifting height (mm) ................... 7980
Lifting speed (mimin) . ..o v voasnsuonwimansiany 9
Vehicle travel speed (km/h) . . ... .o ooi i, 24
Dimensions of vehicle:
P R R S o P S (S P L 9030
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