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Introduction

This 1s a serial publication contaln-
ing selected translations on machine buiid-
ing in the Soviet Union, Thls report con-
tains translations on subjects listed in
the table of contents below,

Table of Contents

New Constructlion Machines . o ¢ s o o o o o o o

Types of Cranes Needed by the Construction
Irldu S try L] L . * L L] * . L * * - * * L * * *

Improve the Supply of Installation Cranes to
the Constructlon ThAusStrY .+ o ¢ o o s o & o

A Crane for the Installation of Trestles and
Bridge GLrdersS o o o o o » o s s o o & o o

Universal Jib-Type Self-Propelled Tower Cranes,
Experimental Modernization of Tower Cranes. . .

The D-464 Asphalt-Laying Machine of a Light-
weigh t Type ] L ] * - L] - LR ] E ] L ] * » * L] * . .

Page

10

14
16
22

24




1. New Construction Machlnes

Following is a translation of an unsigned
article in Stroitel’ 1 Dorozhnoye Mashinos~-
troyeniye (Construction and Road Mzchine
Bullding), No. 3, March 1960, page 34.7

Lgningradskiy Sovnharkhoz

New Designs of Concrete~Laying Machines. The Lenin~
grad Branch o the VNiistroydormash /All-Union Scientific
Research Institute of Construction and Road Machine Builld-
ing7'has completed 1ts teste of an experimental tracked
concrete-laying machine, This machine is designed for
bullding road surlaclngs as much as 30 cm thick, It will
lay concrete on the road base, tamp 1t, and conduct the
finishing of the surfacing. Previously all these operat-
ions had been conducted successively by four different
machines whose combined weight reached 86 tons, The new
concrete-laying machine weighs only 14 tons.

in addition, the Institute has designed a light-
weight concrete-laylng machine for operaticn on main urban
thoroughfares, distinguished by its high maneuverabllity.

Tests of experimental models of these machines have
been successful.

Khersonskiy Sovnarkhoz

D-337 Rubble~Laying Machine, The "Dormashina"
Nikolayevskly Road Machinery Tiant has constructed the ex-
perimental model of the D-337 rubble-laying machine.

Previously the building of the rubble road base was
conducted by a team of roadworkers by means of motorized
graders and £5-10-ton motorized rollers; the operations were
of low efficilency.

The new machine is used %o lay rubble into the pre-
pared road trench. It can lay rubble in a strip 3-3.6
meters wide and as much as 20 cm, thick (compacted). When
at low gear alone, the rate of the laying of rubble amounts
to 65-T70 cm an hour,

The D-337 rubble-laying machine has proved its worth
when in operation.




Kostromskoy Sovharkhoz

New Excavator Attachment, The "Rabochyy Metalllst"
Plant has désigned, consiructed and tested an experimental
model of a new abtachment -- a backnoe shovel -- to the
£-801 and E-10011 excavators. It is designed for dltching
operations, and diggling plts under laminated foundations
and pipe trenches.

The new badkhoe shovel will make 1t possible to mech-
anize a number of hitherto manually executed excavation
operations, The capacity of its bucket 1s 0.8 m3, the maxi-
mum depth of its digging is 6.5 m,, the height of 1ts dump-
ing into means of transport 1s 4.8 m,, and the radius of
its dumping -~ 2,2 m,

A spsclal deslgn feature of the new removable attach-
ment is the presence of a specilal curved-profile boom, whlch
makes it possible to dlg deep ditches while manipulating a
relatively short lever., The curved boom coupled with a
short lever reduces the danger of a cave-~in of the ditech
floor when digging deep ditches in weak soll, and it makes
possible a convenient dumplng into means of transport.
Dumping into ordinary rear dump wagons 1s also possible,

A bucket with a continuous cutting edge, which had
been devised by D. I. Fedorov, 1s mounted on the shovel,

The use of this bucket reduces the digging efforv, It is
much simpler to construct, and 1t is 15-20 percent lighter
in weight than the bucket normaily used on backhoe shovels.

The installation of this backhoe shovel in E-801 and
E-10011 excavators expands the scope of application of these
machines and creates the condltions for thelr broader em-
ployment.

Tests of the new removable attachment have yilelded
positive results....




2, Types of'Cranes Needed by the Construction Industry

/Following is a translation of an article by

7. A. Ivanov and V. I. Polyakov in Mekhanlzat-
siya Stroiltel'stva (Mechanization of Construct-
ion), No, 3, March 1960, pages 3-8.7

At present the principal type of installation machines
used in residential and industrial construction are tower
cranes, whose pool totals 21,000, Approximately 80-85 per-
cent of that pool 1s composed by tower cranes with lifting
capacities of one to two tons which, consequently, cannot
be used for erecting large-panel and large-block mass
residential bulldings; 10-12 percent of the pool is repre-
sented by tower cranes with 1ifting capaclties of three to
five tons, and of an obsolete deslign {with swiveling heads
and counterweights) which does not satisfy the contemporary
reqguirements of the conduct of installation operations,

In addition to tower cranes, tracked and rubber-tired
cranes are used in industrial construction. These tracked
and rubber-tired cranes are constituted mainly by general-
purpose excavator cranes which are not adapted to installa-
tion operations; the special installation cranes account
for only about five percent of the total poel of all con-
struction cranes,

The E-1254 and E-2006 tracked installatlon cranes
with 1ifting capacities of 15 and 50 tons and the SKG~25
erane with 1ts 25-ton 1lifting capacity have been manufactured
in very limited quantities.

Tndustry is manufacturing rubber-tired cranes of
three models: K-102, K-123, K-252 (K-255), with lifting
capacities of 10, 12 and 25 tons, respectively.

However, the K-102 and K-123 cranes are insufficient-
1y adapted to installation operations, because they have
short jibs without "goosenecks" and ordlnary screw-jack
supports (the K-123 crane).

The K-32, LAZ-690, DEK-51, K-51, AK-5, and AK-5G
type automobile-mounted cranes with 1ifting capacities of
three to five tons, used in constructlon, are not sultable
for installation operations. There is a limited number of
K-104 cranes with 10-ton 1lifting capacity in construction
organizations,

Builders have extremely few gantry cranes with 5-
ton 1lifting capacity for erecting residentlal buildings,
and with 50-ton lifting capaclty for assembling industrial
objects.
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7-37 and T-41 holsts are fundamentally used for hoist-
ing various construction loads.

At present, more efficient holsts -- self-propelled
KP-0.6's and »Dortable C-MU6's and C-589's -- have begun to
be delivered to construction sites on an experimental basis.

Constructibn organizations at present operate with
about 22,000 holsts 1, e.;, nearly as many hoists as tower
cranes, which cannot be deemed satlisfactory.

As a result of such a situatlon, during the post~
installation period, in an overwhelming majority of cases,
builders are compelled to use high-power and expensive in-
stallation cranes in finishing operations, Thus, the cost
of 1ifting one ton of load increases 12-15 times and reaches
15 rubles instead of the one-ruble cost durling the period
of installation and executlion of brick masonry.

The number of hoists used in brick construction
should be fourfold or fivefold greater than the number of
tower cranes, and it should be equal to the latter in the
assembling of prefabricated buildings.

As 1s known, the cost of the technical maintenance
and repair of cranes with 1ifting capacitles of 1.5-10 tons
accounts for 25-55 percent of the cost of a machine-shift,

Such a high share of the expendlifures on crane maln-
tenance and repair stems largely from shortcomings in the
designs of cranes. For the same reason, the duration of
per-shift upkeep of excavator cranes 1s extremely high,
reaching 75-120 man-minutes (accusding to the power rating
of the machine). The duration of the upkeep of Nos, 1 and
2, respectilvely, lasts 320-410 man-minutes (according to
chronometrage data of the NIIOMTIP ZEbientific Research In-
stitute of Organization and Mechanization of and Asslistance
to Construction, Academy of Construction and Architecture
USSR/

The high labor input involved in such upkeep stems
from the great number of points requiring lubrication which,
e. 8., in the K-51 crane amounts to 50, and in the SBK-~1
and E-652 cranes =- 190 and 240, respectively.

No provision has been made for the centralized
lubrication of units and parts in any tower crane type,
and the existing system of lubrication by means of oll cans
is technically obsolete; many lubrication polnts are not
easlly accesslble,

As a result the stoppages of machinery for repalr
take considerable time, Thus, tower cranes with lifting
capacities of up to five tons take three, 1l and 18 days for
current, medium and capital repairs, respectively (in ac~
cordance with instructions I 117-56).

The principal units of a crane are executed in the

T




form of individual nohunified subassemblies bullt directly
into every machine, which does not make 1t possible to apply
progressive repair methods such as, among others, the as-
sembly~-unit @ne; and which greatly complicates the servicing
of machines and’the replacement of spare parts, and which
leads to proléonged stoppages under job-site conditlons,

Nonstandard reducing gears are installed in many types
of tower cranes, The cabs of all tower cranes, except for
the MBTK-80 and in part the MSK-3-5/20 and MSK-5/20, do not
assure normal working conditions of the operator.

The cabs of jib cranes are not as a rule isolated
from the englne compartment, nor are they heat-insulated.

Certain jib crane models have exposed gear tralns
and chain drives, worm gears, and sliding bearings, which
reduces the efficiency of mechanisms, accelerates the wear
o{iparts, and increases the consumption of operating sup-
plies.

A serious shortcoming is the low wuality of electri-
cal equipment and of 1ts installation in the machine.

Tn addition to the shortcomings of the deslgn and
manufacture of cranes and holsts, grave shortcomings take
place in the development of complementing crane equlpment,
primarily diesels, electric motors, apparatuses, ropes,
friction materials, and ball bearings.

The currently used internal combustion englnes some-
times display unsatisfactory technical and operating indexes:
low motor transportation potential, excesslve weight and di-
mensions, and high unit consumption of fuel compared with
up-to-date engines.

The absence of specilal diesels, inclusive of the
air-cooled ones, and the limited variety of the serially
manufactured diesels are holding up the establishment of
unified standard series of type-sizes of tracked and rubber-
tired cranes of various power ratings.

The electrical engineering industry does not provide
the special multiple-speed electric motors with built-in
brakes and flanged and vertical shafts, and small-size con-
trol panels needed for cranes.

The currently produced electrical equipment is not
provided with an appropriate set of spare parts, and thils
leads to considerable stoppages of cranes and hoilsts.

The controls previously used 1n cranes have been of
imperfect design, heavy and ponderous, making it impossible
to create a compact control panel, and this aggravates
greatly the working conditions of crane operators.

The rubber industry does not satisfy the needs of
road and construction machine bullding wlth the up-to-date
chamberless low-pressure balloon and arched tires which are
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so greatly needed by the heavy road conditions on construct-
ion sites, C

The instrument bullding plants do not develop comput-
ing and conttpl devices for calculating machine performance
and restricting work movements, and neither do they develop
industrial typé radio and tele/Vision?/ installations for
mounting in cranes and holsts.,

Speclal control cabs with built-in seats and devices
are not being manufactured, and nelther are ball thrust
bearing-based turntables.

The currently used ropes display an insufficlent
breaking load limit, which shortens thelr service life and
increases the dimensions of winches and other mechanisms.

Thus, the exlsting crane pool does not, from the
standpoint of its quantity, characteristics, variety and
type-sizes, satisfy fully the requirements of construction
work, including the installatlon of mass residential and
industrial buildings of precast reinforced concrete.

The volume of scientific-research and experimental
work in the field of construction cranes and holsts 1s
limited and incommensurate with present-day problems.

The NIIOMTP -~ the main institute called upon to
solve the problems of the development of crane types, serles
and parameters, crane operation and repair, improved utili-
zatlon of cranes and holsts, and drafting technical require-
ments for new models, has but a limited number of sclentif-
ic research workers who specialize in the mechanization of
installation operations, limited experimenting facilities,
and an insufficiently strong design bureau, and hence it
is unable to resolve these problems on the proper scale.

It should be noted that while the opportunities of
research institutes are limlited, they moreover duplicate
their activities mutually.

Hitherto, such important questions as the coordinat-
ion of methods of computing crane design and unification
of technical requirements and design standards for cranes
and hoilsts have not been settled. Standard serles of type-
sizes of boom cranes and hoists with unified units and
parts have not been devised and the GOST /Bll-Union State
Standar%g for tower cranes has not been revised.

e volume of theoretical and experimental research
15 too limited in the following fields: strength, durabili-
ty and efficiency of cranes; crane drive; determination of
wind loads on cranes; development of new types of safe grab-
bing devices and improved crane runways, and studies of the
problems pertaining to the deslgning of cranes with auto-
matic guldance as well,

Hitherto no unified standards have been developed for
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the assembling, dismantling and haulage of tower cranes and
the constrictlion of crane runways.

‘ The -éxisting administrative standards do not take
into account the new progressive operating methods, so that
as a result builders have to expend 450,000 man-shifts an-
nually on transferring the BKSM-5 and SBK-1 type cranes to
new bases of operations, and the resulting crane stoppages
reach 90,000 machine-shifts,

In addition to the devising of new crane designs,
considerable attention should be paid %o improving the utili-
zation of the exlsting machinery pool -- in particular
through its modernization.

At present, a number of construction and installation
organizations, including the Stroytrest Construction Trust
No. 1 of the Dnepropetrovskly Sovnarkhoz, the Glavklevstroy
Main Kiev Constructlion Trust, the Minsredmash Ministry of
Medium Machine Building, and the Kievskly Sovnarkhoz, are
conducting the modernizatlon of SBK-1 type cranes, whlch
makes 1t possible to raise thelr 1ifting capacity to
three and four to five tons.

Considering that the crane pool includes about 6,000
SBK-1 type tower cranes, the effect of this modernization
may be expressed by the figure of approximately 12,000 tons
of /added/ 1ifting capacity, which 1s equivalent to an an-
nual output of 24,000 new flve-ton cranes and a steel saving
of the order of 42,000 tons,

...The adopted new grouping of units makes 1t possible,
while doubling the crane 1lifting capacity, to apply many
structural-metal units from the SBK-1 crane with minimal
modifications.

The amount of the new metal needed for the moderniza-
tion of the crane is about two tons.

In view of the high technical and economlc indexes
of the new crane, the expenditures on modernization (about
20,000 rubles) could be recouped within a year.

The unsatisfactory situation in the development of
the cranes and hoilsts needed by bullders is largely attrib-
utable to the absence of a single coordinating sclentifilc-
research center for studles of new progressive deslgns of
construction cranes and holsts,

Another reason ls the dispersion of effort on the
designing of cranes and holsts. As a result, the designing
of tower cranes alone is handled by as many as over nine
different deslgn bureaus, dffices and institutes, and of
holsts -~ by two, lncludlng one plant design bureau.

Still another reason for the shortcomings in crane
design work 1s to be seen In the absence of a strong indus-
trial base and, in addition, in the absence of the speclali-
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zation and cooperation of the crane and hoist plants, and
in the dispersion of production.

Tower cranes are manufactured by about L0 plants,
one-half of this total belonglng to construction organizat-
ions. 1In this connection, the geographical distribution of
these plants among the economlc rayons is extremely lrregu-
lar. Thus, e. 8., hearly 95 percent of all plants are lo-
cated in the .European USSR, and eight of them lle 1ln Moscow
and in Moscovskaya Oblast.

Only three plants exlst in Siberia. In Central Asla
and the Far East there are no crane building plants at all,

In the majority of plants the annual output of tower
cranes is planned within the limits of 20 to 50-80 units.
Only seven plants manufacture 150-350 machlnes each annu-
ally and can export thelr output to other sovnarkhozes,

The irregular geographlcal distribution of the manu-
facture and the adminlstrative dispersion of designing of
cranes have engendered an extraordinarily broad variety of
crane types.

At present about 100 different models and type-sizes
of tower cranes are in operation -- 80 of them in resident-
1al and civic construction.

Tn 1959 tower cranes for the erection of residential
and civie bulldings alone were manufactured in 19 differ-
ent models,

The tower cranes being manufactured include not only
the up-to-date types but also the obsolete metal-consuming
5-419, M-3-5-5 (NZBK-5/24), BKSM~5-5A, and T-226 types.

As a result, about 6,000 tons of metals annually are un-
productively consumed.

According to the data of the NIIOMPTI, to ensure
the installation of precast reinforced concrete, the number
of rubber-tired and tracked cranes to be manufactured in the
1959-1965 period should amount to approximately 60 percent
-- or together with rallroad and gantry cranes, 65 percent
-- compared with the total number of tower cranes,

However, the plans of crane output for the new few
years stipulate a four-to-one ratio of tower cranes to jib
cranes.,

The number of new Jib cranes with 10-15 ton lifting
capacity needed for the 1959-1965 period totals about 5,000
units, and that of cranes with 20-60 ton lifting capacity
-- 2,000 units. Special attention should be devoted to the
production of E-2006 installation cranes with 50-ton 1lift-
ing capacity and E-1254 type tracked 20-ton dlesel cranes
of the tower type with improved lnstallatlion characterist-
ics based on the Technical Requirements of the Ministry of
Construction RSFSR, and 20-25 ton tracked installation
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cranes with a turbo-transformer ensuring a broad and smooth
regulation of operating speeds.

The heavy-duty tracked cranes with 50- and 75-ton
1ifting capacitles of the Voronezh Excavator Plant and the
T5~ton cranes of the Uralmashzavod Ural Machlne Bullding
Plant, which are being developed on the basis of excavators,
should have all the characteristics of regular cranes,

. The serial production of dlesel-hydraulic and turbo-
transformer rubber-tired cranes with 1lifting capaclty of
10-15 tons and the mastering of the production of heavy-duty
rubber-tired 40-60 ton cranes designed for installatlon
operations, as intended at the Odessa Heavy Crane Bullding
Plant, should be accelerated. This wlll make 1t possible
to count on complementing substantially with these cranes
the pools of construction organlzations within the next
few years,

The design work on rubber-tired cranes with lifting
capacitles of over 60 tons should be speeded up.

At present the construction ministries and agencles
themselves have to be occupled with the mastering and pro-
duction of jib-type installation cranes, and this situatlon
cannot be regarded as satisfactory.

...The research conducted by the NIIOMTP has shown
that, in application to the planned 10-30 day periods of
erecting prefabricated large bulldings up to five stories
high, including builldings assembled of entire-room units,
the use of rubber-tired and tracked cranes is most economl-
cal.

Rubber-tired cranes with five-ton lifting capacity
are, in terms of the labor input and cost of installatlon
operations involved in erecting prefabricated bulldings,
20-25 percent more efficient than tower rail cranes of the
same capacity (taking into account the construction of
crane platforms in bulldings).

The Leningrad Central Polytechnlcal Deslgn Bureau
of the Orgtekhstroy /Organization of Technlcal COnstructiog
was commissioned by the NIIOMTP to draft the blueprints for
two rubber-tired tower cranes with three- and five-ton 1lift-
ing capacities for the constructlon of large-panel bulldings,
It has done so, and now these blueprints are used by the
ILeningradskly Sovnarkhoz and the Ministry of Construction
Belorussian SSR to construct experimental models of these
machlines....




3. Improve the Supply of Installatlion Cranes to the
o Constructlon Industry

ZFbllowing 18 a translatlon of an unsigned
article in Mekhanizatsiya Stroiltel'stva
(Mechanization of Construction), No. 3,
March 1960, pages 1-2.7

In recent years conslderable achievements have been
made in the field of the mechanlzatlon of hoisting, trans-
porting and installation operatlons and the provision of
construction with 1lifting cranes.

Diverse load-lifting cranes have been designed and
are being serially manufactured for the purpose of elevat-
ing the technologlcal level of construction, ensuring the
rapld erection of large structures, improving the tech-
nology of construction production, and ralsing the labor
productivity of construction workers.

Tower cranes wilth 1ifting capaclities of three to
five tons are widely used in the constructilon of resldent-
ial buildings, schools, hospitals and cilvic and publlc-
utility structures, In recent years, new, less metal-
consuming moblle tower cranes whlch can be easily trans-
ferred to new operatlng bases with minimal expenditures
hazi been developed and transmitted for industrial prod-
uction.,

Tower cranes with 1lifting capacities of as much as
75 tons are being successfully used for installation opera-
tions in industrial constructlon,

The serial manufacture of tracked, automobile-mounted
and rubber~tired cranes with 1lifting capacities of up to 50
tons has been set into smooth gear; such cranes are used
for loading, unloading and holsting building materials and
structures and for conducting installation operations as
well, By the end of 1959 the number of tower cranes and
self-propelled jib cranes 1n the construction organizatlons
zf the sovnarkhozes ministries and agencies had totaled

0,000,

However, the existing pool of construction and ln-
stallation cranes and the scale of their production do not
assure a successful solving of the tasks facing construct-
ion in this seven-year perlod.

The rising tempo and scale of construction require
not only the expansion of the scope of the output of holst-
ing and transporting machlnery but also an expansion of the
variety of 1its types, improvement of 1its technical and
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economic indexes and, to a not lesser degree, substantial
improvement in the management of cranes on construction
sltes,

A large part of the existing tower cranes 1s designed
for lifting capacities of up to 1.5 tons, and 1n its dinmen-
‘sions it is incommensurate with the conditions of industrial
construction, with the use of precast structures and parts
and, the more 8o, with the assembling of entire buildings of
large components. The recently designed moblile tower cranes
are manufactured in insufficient quantity.

The productlon of tower cranes 1s dispersed among
many unspeclalized enterprlses and they are as a rule manu-
factured in small serles, which makes 1t impossible to or-
ganize technological progress 1n a suitable manner and which
by the same token ralses crane costs.

Construction has not been provided with a sufficlent
number of tracked and automobile-mounted construction-instal-
1ation cranes, which are the most economlcal and universal
means of the mechanlzation of many forms of industrial con-~
struction,

The machine bullding industry producee few gself-
propelled jlb cranes with the technical and economic
characteristies satlsfying the requirements posed to up-
to-date construction-installatlon cranes,

Many types of automobille-mounted and rubber-tired
cranes are excessively heavy, display an insufficient 11ft-
ing capaclty when operating without outriggers, have a
1imited maneuverability, and their designs do not assure
a safe manipulation of the Jib with load.

Previously no tower installation cranes of the rubber-
gireg type with rapldly operated outriggers had been des-

gnead.

The use of general-purpose tracked excavators with
¢rane attachments for installation operations 1s dictated
by necessity and 1t hardly improves the gituation, because
such machines are not geared for conduting installation
operations.

The design and operating qualities of new construct-
jon-installation cranes are vitiated because the allied
branches of industry do not provide the crane bullding in-
dustry with sufflclent accessories and parts of the proper
gize and quallity, particularly air-cooled diesels, hydraullc
drives, and electrical crane equipment, which, as delivered
in the present form, are extremely ponderous and complex.

The further development of the industrialized methods
of construction and the introduction of large-panel pre-
fabricated components and parts into construction practice
require a radlcal improvement in the composition of the crane




pool through the expansion of that pool with new high-power
self-propelled cranes of up-to-date design, whose production
in the necessary gquantities should be organized in the en-
terprises of the machine-bullding industry. ’

.~ Construction organizations are under the obligatlion
of taking resolute measures to improve the utilization of
the present pool of constructlion-lnstallation cranes. It

1

cannot be overlooked that construction cranes had previously
not been adequately utilized in construction. In a majority
of construction organizations, tower cranes operate for a
single shift only, and the amount of time worked does not
exceed 2,000-2,500 hours a year, which 1s to a large degree
attributable to the unsatisfactory organlization and effic-
iency of the front of operatlons, irregularities in the
supply of materials and parts to Job sites, and dispersion
of the crane pool among numerous smaller administrations

and trusts.

It is necessary to apply more broadly the positilve
experience of the specialized organlzations of the Glavmos-
stroy, Glavleningradstroy, Glavklevstroy, ete, [ﬁéin con-
struction administrations in Moscow, Leningrad, Klev, etc,
where, thanks to the concentratlon of cranes in trusts an
administrations, mechanization, and efficlent servicing
and repalr, the coefficient of technlcal readlness of
cranes is much higher than in other organizations, and
where the dally use of cranes lasts 1,5-1.7 working shifts
per average llsted crane,

One of the reasons for the unsatisfactory utilization
of tower cranes in housing construction is because these
cranes are, after the completion of installation work in a
building, not infrequently retained for hoisting the
finlshing materials,

A considerable potential for increasing crane pro-
ductivity lies latent in applying the more efficient method
of installing structures and parts directly from the means
of transport.

The experience of the pace-setting installatlon organ-
1zations indicates that, by employing progressive methods of
transferring the base of operations of tower cranes by utili-
zing mast and jib attachments and suspension ballast, trans-
porting larger units, and hoisting together the tower, Jib
and counterweight, 1t is possible to reduce the stoppages
in crane operation by 30-60 percent compared with previous
methods,

It 18 necessary to generalize more rapidly and to
introduce more broadly the pace-setting methods of the as~
sembling, dlsassembling and transport of tower cranes, and
to draft unified standards for these operatlons,
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‘The positive experience of Trust No. 17 of the
Dnepropretrovskiy Sovnarkhoz and of the Glavmosstroy, Glav-
kievstroy and other construction organizations attests to
the fegglblility of a substantial increase in the 1lifting
capaclty of tower cranes of the obsolete types without any
ma Jor modification of thelr design and with minimal expendi-
tures’of fiaterlal means.

This pertains primarily to such widely used cranes
as the BKSM-5 and SBK-1, whose 1lifting capaclty can be
successfully increased by 30-50 and more percent through
modernlzation,

It is necessary to generalize the avallable exper-
ience in the modernization of construction-installation
cranes, to draft and popularize recommendations concerning
the most efficient methods of renovating the obsolete-type
cranes,

The research and project-—design work on the design-
ing of new efficilent construction-installation cranes and
modernization of the existing ones, and in the field of
improving the utilizatlon and operation of the crane pool,
is conducted by many organlzatlons wilthout a single over-
all plan and without the necessary mutual tles; there oc-
cur fairly frequent cases of unjustified duplication of
activities, and excessive delays 1in the solving of indiv-
1dual problems of pressing importance, This results in the
excessive diversity of crane types and absence of the
standardization of crane deslgns.

It is necessary to elimlnate, with the asslstance
of the leading scientific-research institutes, this un-
necessary "parallelism" and to achieve a strict coordinat-
1on of activities in the field of constructlon-crane bulld-
ing and application of cranes in construction.

During the period from 30 November to 2 December 1959
a conference on improving the design and operation of con-
struction~installation cranes was convened in Stalino (Donets
Basin) at the behest of the Seientific and Technical Soclety
of the Construction Industry, the Central Committee of the
Trade Unlon of Workers of the Constructlon and Bullding
Materials Industry, and the Sclentific Research Institute
of the Organization, Mechanizatlon and Technlcal Assistance
to gonstruction, Academy of Construction and Architecture
USSR,

The Conference, which was attended by over 300
speclalists from enterprises, construction sites, and sclen-
tific-research and design organizations, had adopted a
number of practical recommendations concerning the lmprove-
ment in the designing of special-purpose cranes and their
more efficient utilizatlon....

- 13 -




4, A Crane for the Installation of Trestles
and pBrldge Girders

/Following is a translation of an article
written by A, Z. Amstislavskly, A. A. Brov-
kin, and K. A. Roshchin 1n Mekhanlizatsiya
Stroltel'stva (Mechanization of Construct-
ion), No. 3, March 1960, pages 17-19.7

. ..Technical Specificatlons of the Crane

Lifting capacity of main attachment sus-

pended on a fixed-length 27-meter Jib 80 tons
Lifting capaclty of auxlllary attachment

suspended on a fixed-length 49-meter

jib 30 tons
Maximal 1lifting height of main attach-

ment, in terms of distance from rall

head 6 meters
Maximal lowering helght of maln attach-

ment, in terms of dilstance from rail 15 meters
Hoisting speed of main attachment 1 meter/minute
Speed of lateral movement of main

attachment 1.5 meters/minute

Maximal 1ifting height of auxliliary

attachment, in terms of dlstance

from rall head 15 meters
Maximal lowering height of auxillary

attachment, in terms of distance

from rall 80 meters
Lifting speed of auxiliary attachment 7 meters/minute
Speed of lateral movement of auxiliary

attachment 5.5 meters/minute
Traveling speed of crane 9.5 meters/minute
Total welght of crane 571 tons...

.. .This installation crane, with its 80/30-ton 1ift-
ing capaclty, is belng used in the construction of the
Bratsk Hydroelectric Power Statlion for erecting a main
concrete~-car trestle provided with span structures measur-
ing 44 meters in length and_welghlng up to 80 tons (Figs.

2 and 3) /page 18 of Source/, In its technical parameters
this crané satisfies fully the conditions for installing
the trestle by a ploneering method, and it makes possible
the installation of plllars with the 49-meter Jjlb and when
the structural unit to be installed weighs 30 tons, as well
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the installation of 80-ton span structures with the 27-meter
jiv, Comments from construction men indicate that this
crane has fully Jjustiflied 1ts purpose.

. The deslgn of this crane was drafted by the Moscow
Project-Design Office of the Gldrostal'proyekt /State In-
stitute for the Design and Planning of Steel Structures
for Hydroelectric Developments/. The crane itself was
built by the Dnepr Machine Plant in the city of Zaporozh'ye.
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5. Uhi?ersal Jib-Type Self-Propelled Tower Cranes

/Following 1s a translation of an article
written by M. P, Khodov and L, N, Shchipakin
in Mekhanizatslya Stroitel'stva (Mechanizat-
ion of Construction), No, 3, March 1960, pages
9-14,7

...In the immediate future our industry should organ-
ize the productlon of self-propelled installation cranes
with a load moment within the 1imits of 150-450 tons/meter,
moving on crawler treads, rubber tires and ralls.

The solving of this problem should be ensured by the
serial production of standardized unlts of the mechanisms
used in various crane versions.

As shown below, there exists a possibility of using
identical standardized turntables, Jibs and other working
attachments in different crane models for different con-
ditions of the conduct of installation operations.

The designing of new models and the modernization of
the existing types of self-propelled cranes will reduce the
need for using tower cranes with a load moment of 150-450
tons/meter, a fact which will curtail the labor input and
costs of construction and installation operatlons and im-
prove the utilization of installation equlpment,

Below is cited the description of a number of new
self-propelled moblle installatlon cranes based on
standardized units and components and on a combined Jib-
and-tower design, which are elther in production or belng
mastered for production or in their final designing stages,
and which expand considerably the range of applications of
cranes in construction and installation operations and
supplant the less mobile and less productive tower cranes
with medium 1ifting capacity.

The Promstal'konstruktsiya /Design and Planning Of-
fice of the Main Administration for the Bullding and Install-
ation of Fabricated Steel Structures/ has in recent years
been conducting large-scale work on the designing of unlver-
sal installation cranes in which the advantages of jib
cranes and tower cranes could be combined.

...Previously the installatlon of water-tower struct-
ures used to be conducted by means of a specilal 55-meter
jib with a 1lifting capaclty of three tons, mounted on a
SKG-30 tracked crane. A tower-and-Jjib attachment mounted on
the same crane has a lifting capacity of 7.5 tons and a some-
what higher 1ifting height of hook.
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ﬁhe increase in the crane's lifting capacity as a re-

sult of the use of the tower-and-jib attachment has made 1t
possible’to install water-tower walls together with thelr
sheathing, which has reduced considerably the labor input
and time of the Ilnstallation,

% The turntable of the new universal cranes is, to-
gether with all of 1ts mechanisms and power plant, identi-
cally ‘adapted for mounting in tracked, rubber-tired or rall
cranes -- e, g., the SK-30 and SKU-101 railroad cranes, the
SKG-30,: SKG-30/10 and SKG-30/7.5 tracked cranes and the new
SKP-30/1O rubber~tired crane all are provided with an ldenti-
cally designed turntable. The standardization of the turn-
table substantlally reduces the production and operation
costs of cranes and broadens thelr universallty.

In additlon to the turntable, the working equlpment
(Jib, "hammer head") of these cranes has also been standard-
ized, and thls makes 1t possible to adjust the cranes to
various working condltions easlly.

At present, the following models of cranes with tower-
and-jib equipment have been developed: tracked SKG~-30/10,
SKG-30/7.5, SKG-50, and SKG-75 cranes; universal SKU-101 and
SKU-102 cranes, and the SK-300 jib crane.

The tracked SKG-30/10 and SKG-30/7.5 cranes_are modi-
fications of the SKG-30A (SKG-30) crane (Fig. 1) /Page 9
of Sourc%7l The SKG-30/10 crane, whose specifilications are
cited beTow, differs from the SKG-30A crane by possessing
a 20,85 meters long maneuvering "beak,"

To alter a SKG-30 crane into a SKG-30/10 crane, 1t
1s necessary to replace its Jjib,

The SKG-30/7.5 tracked crane differs from the SKG=
30/10 crane in that additional inserts five meters long each
are mounted in its jib and "beak." The SKG-30/7.5 crane can
1ift on a 15-meter jib a load welghing 30 tons to a height of
14 meters, and on a 30-meter jib with a 25.93-meter "beak" --
a load weighing 7.5 tons to a helght of 54 meters.

The SKG-30A (SKG-30) crane can also serve as the basls
for still other new versions substructed on altering the
length of jib or "hammer head."

The SKG-30/10 and SKG-30/7.5 cranes have been operat-
ionally tested with good results,

The tracked SKG-50 crane (Figs. 2, 3) /Pages 9-10
of Sourc§7} whose production 1s being mastered at the Ramen-
skiy Machine Plant of the Glavstal tkonstruktsiya Zﬁhin Ad-
ministration for the Bullding and Installation of Fabricated
Steel Structures/, of the Ministry of Constructlon RSFSR can
be equipped with 15-, 30-, 35-, and Lo-meter Jjibs and with
a tower-and-jib attachment having a 35-meter Jib and a 28,9~
meter "beak,"
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~ Specifications of the SKG~-30/10 Tracked Crane
Maximal 1ifting capaclty of:

15-meter jib 30 tons
20-meter " 20 "
25-meter " 15 "
25-meter " plus 20,85 meter "beak" 10 "
Load Lifting Speed 18-9 meters/minute
Swiverling speed of crane 0.7 RPM
Traveling speed of crane 0.7 km/hour
Diesel:
Type KDM-100
Power rating 100 horsepower
Generator:
Type SG-60/6
Power rating 50 kwt
Total weight of crane with 15-meter Jjib 61.4 tons

The complete set of jib equipment of the SKG-50
crane includes section No. 1, two meters long, designed
for the l5-meter jib and geared for a 50-ton 1ifting capa-
city, and sectlon No., 2, four meters long, designed for a
30-ton 1lifting capaclty, and adapted for mounting the
maneuvering "beak," ,

In additlon to the maneuvering "beak," an ordinary
10-meter "peak" provided with an auxillary 1lifting mechan-
ism with an eight-ton lifting capaclty can be mounted on
all the Jjibs of the SKG-50 crane, The specifications of
the SKG-50 crane are clted in Table 2,

The SKG-75 tracked crane with 75-ton 1ifting capac-
1ty (Fig. 4) planned by the Promstalkonstruktsiya for this
year, has a 40-meter jib, a 29,165-meter maneuvering "peak"
and a 10-meter removable "beak' with 10-ton 1ifting capac-
ity.

By removing the inserts, the Jib can be shortened
to 30 or 20 meters in length. The length of the maneuver-
ing "beak" can be shortened in the same manner to 19,165
meters.

Two jlb sections are included in the complete set
of working equlpment of the SKG-T75 crane. One, two meters
long, 1s designed for a T5-ton lifting capacity. The other,
No., 2, four meters long, 1ls designed for a 30-ton 1ifting
capa%ity and is adapted for mounting the maneuvering "beak"
in it.

In the SKU-101 and SKU-102 universal cranes the
crawler treads of the SKG-30/10 crane are replaced by
/Pogles designed for/ five-meter gauge ralls, These cranes
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/Table 27

Specifications of Tracked Cranes

‘ SKG~50 SKG-T75

Maximal 1ifting capacity of:

15emeter J%bfr 50 to%s 5 ton*

Boometer " B 0 v

35-meter " with 28.9

mgter "beak" 15 20%% "

Load ILifting Speed

15-meter jib 6-0,96 m/min

ag—meger : 18-%.35 : : 17-0,7 m/min

-meter -2,

Rotating speed of crane 0.26 RPM 0.24 RPM
Traveling speed of crane 0.765 km/hr 0.5-1 km/hr
Diesel:

Type : 1D6 106
Power ratlng: - 150 HP 150 HP
Generator Power 100 kwt 100 kwt

Total rated welght of crane
with 15-meter jib 90 tons 120 tons
20 tons 20 tons

Welght of counterweight

* With 20-meter jib
*# With 40-meter jib and 29-meter "beak."

have somewhat higher load characteristics than the SKG-30/10
and SKG-30/7.5 ¢ranes, because the rated grade of the runway
of rall cranes 18 less steep than that of the runway of
crawler-tread cragnes,

As for the other characteristics, except for travel-
ing speed, they are the same 1ln these cranes,

The SKU-102 erane can be rigged with tower-and-jib at-
tachments from the SKG-30/10 or KSG-30/7.5 crane. The SKU-
101 crane differs from the SKU-102 only by the length of its
Jib and "beak." Both cranes (SKU-10l and SKU-102) can
operate both with maneuvering '"beaks" and without them,
wlth the Jib alone.,

The SKU-10l1 cranes, bullt at the Ramenskly Machine
Plant, have passed prolonged industrial tests and have
demonstrated their high operating qualitiles,

The SK-300 construction crane (Fig. 5) is currently
in the developmental stage. It is adapted wholly for oper-
ation with the turntable and tower and jlb attachments of
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the SKG-50 crane, which are mounted onh a railroad platform
with two standard two-axle bogles of the freightcar type
and on a special lntermediate platform with a monorall
bogie. 3

® ...The load characteristics of the SK-300 crane are
somewhat higher than those of the SKG-50 crane, The 1ln-
creased :load lifting capacity of the SKG~300 crane 1s to
be ‘explatned, first, by the fact that in the SKG~50 crane
the jib, 'when rigged with a '"beak," is installed at a
slight angle of inclinatlon, whereas in the Sk~300 crane
it is installed vertlcally, and second, by the fact that
the rated grade of the path of the SKG-50 crane 1s steeper
than that of the SK-300 crane.

The SK-300 crane, once it arrives along a rallroad

line, can be brought into operational state within two or

three days, whereas the on-site assembling of the Bk-300 tower

crane with analogous load characteristlcs requires at least
20-25 days.

The principal advantage of tower-and-Jib cranes con-
sists in that they can conduct the entlre complex whole
of installation operations, beginning with the installat-
ion of heavy components at a low helght and ending with
the installation of comparatively lightwelght components
at great helghts,

These cranes require much less expenditure of funds
and time on assembling, disassembling and transport than
tower cranes., The SKG-30/10, SKG-30/7.5, SKU-101, and
SKU-102 cranes are transported on trallers in three parts:
travel unlt, turntable and working equipment.

...The decrease in expenditures on the assembling
and transport of tower-and-Jlb cranes, compared with tower
cranes, 1s evidenced by the followlng data:

The dilsmantling and assembling of a SKU-101l crane
can be carried out within 32 hours by a team of four persons
wlthout using any addltional devices whatsoever,

The conduct of the same operations with regard to a
conventional BK-102 type tower crane having the same maxi-
mal 1ifting capaclty and lifting helght as the SKU-101
crane and a load moment that is nearly two times less re-
quires the use of speclal hoisting mechanisms and the ex-
pending of 160 hours of work by a team of eight persons,

The transport of SKG-50 and SKG-75 cranes can be
conducted llke the transport of the SKG-30/10 and SKG-
30/7.5 cranes, with the difference that a part of the
counterweight has to be removed from their turntables.

Compared with tower cranes, the tower-and-jlb cranes
wilth identical load characteristics and 1lifting heights
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welgh less, even though crawler tread /Ttracked/ machines
are much heavier than rail machlnes.

Another advantage of the new tower-and-jib cranes
compared with tower cranes 1s that the former are equilpped
with diesel-electric stations which can, if desired, switch
to current from an outside power system.,..
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6, Experimental Modernization of Tower Cranes

/Following 1s a translation of an article
by A. G. Lobov in Mekhanizatsiya Stroitel!
stva (MEchanization of Construction), No. 3,

March 1960, pages 14-1T./

Specifications of the KTS-3-5 Crane

Lifting capacity wigh 20-meter jib

14-meter "
11 1 1 12-mete]? 1"
Lifting helght of hook
Speed of':
Load 1lifting
Travel

Carrlage travel
Rotatlon of crane
Rail gauge and base of crane
Radius of swivel of rear part
Power rating of installed electric
motors of:
MT-42 cargo winch
Swivel englne
Carrilage-travel engine
Jib-winch engine
Welght of Structure and mechanlsms
of crane
Weight of ballast
Total welght of crane
Pressure on bull wheel

21 meters

15 meters/minute
30 H" i
32 " 1

4xl} meters
3‘9 1

16 kwt

2 . 2 114
11

16 "

24 tons
i‘ig "
20 1

...When mobile MSK-3-5/20 and BTK-80 type cranes are
transported on semitrailers with the head of the column rest-
ing on the vehicle's body, the base of the semitraller has
to be very large (e. g., for the MSK-3-5/20 crane, 14,5
meters)., The KTS-3-5 crane /on the other hangZ'can be
transported on ordinary heavy truck trallers whose base 1s

no larger than 4.5-6 meters.

: ...The expenditures on the constructlion of speclal
facilities crane transport cannot be effectively recouped by
crane operation because of the lack of possibilities for a

better utilization of these facilitiles.

Thus, e. g., the

rubber tires and wheels necessary for constructing speclal
semitrallers for transporting 100 cranes could be used to
equip 20 heavy truck trailers. Considering that the base
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of operations of the average crane has to be shifted about
four times in a year, the servicing of a pool of 100 cranes
requires 400 work shifts of these special semi trallers,
whereas 20 heavy trucks can accomplish 5,000 work shifts in
a year. Should heavy trucks be used /instead of semitrailer§7
for transporting cranes, they could be utilized for this
purpose to the extent of elght percent of thelr working time,
and for the remaining 92 percent of thelr time they could be
utilized for trarsporting other types of equipment or com-
ponents for large-panel construction sites, A similar
utilization of the special-purpose semltrailers could not
have been possible,

Side by side with thelr positive qualities, the KTS-
3-5 cranes display a very essentlal shortcoming related to
the conditions of the conducted plant modernization,

The modernization of the BKSM-3 cranes was carried
out in two stages., First the structural-metal parts of the
crane were modernized without touching the old mechanisms.
The mechanisms left in the BKSM-3 crane, though quite ef-
ficlent, lag far behind the level of up-to-date designs, be-
cause thelr operation involves the need for more frequent
repalrs and hence is not smooth enough,

The general plan of modernlzation of the KTS-3-5
cranes provides for the group principle of mounting of mech-
anisms in separate frames., Therefore the replacement of
these mechanisms by new ones wlll cause no speclal diffi-
culties, not even in the cranes actually in operation.

The KTS-3-5 cranes have been manufactured serially
by the Zolotonoshskly Plant since the second. half of 1959,
and at present they operate successfully on the construction
sites of the Ministry of Transport Constructlon in a number
of citles and settlements along rallroad lines.
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7. The D-464 Asphalt-Laying Machine of a Lightwelght Type

/Following is a translation of an artlcle by

B. F, Taryanskiy and M, S. Tobak in Stroitel!?
noye 1 *Dorozhnoye Mashinostroyeniye (Construct-
ion and Road Machine Building), No. 3, March
1960, pages 12-13./

The "Dormashina" Nikolayevskly Road Machine Buillding
Plant has devised and bullt the prototype of a D-464 self-
propelled asphalt-laylng machine of a lightweight type, de-
signed for conducting small- and medium-scale operatlons
involved in the laying of asphalt concrete during the con-
struction, renovation and repairs of improved road surfac-
ings.

Specifications of the D-464 Asphalt Layer

Dimensions of strip lald by the machilne:

wWidth 1,000-3,500 mn
Thickness 20~100 "
Productivity 65 tons/hour
Base 1,170 mm
Track 2,625 "
Road span 100 "
Traveling speed:

Forward 1.92; 3.37; 5.96;
6.93;12.2; 21.5;
meters/minute

Reverse 1.59 and 5.77
meters/minute

Speed of transporting the machine

on a traller 25 km/hour
Operating rate of the compacting bar 750 strokes per min,
Height of stroke of the bar 4.5 mm
Weight of mixture charged into the bln 3,500 kg
Engine:

Grade ' T-62

Power rating 13 HP

RPM 1,200

Dimensions:

Length 5,200 mm

Width 2,600 mm

Helght 2,365 mnm

Weight of':
Machine 4,660 kg
Single-axle trailer for transporting the
machine 1,260 kg
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The new crawler asphalt-laylng machine (Fig., 1) [Page
13 of Source/ is distinguilshed by the simplicity of 1ts de-
sign and sePfvieclng, good maneuverability, and transportabil-
1ty. It can be used under the most variegated conditions

of restricted space -- 1n the construction of street side-
walks and roafls one to three-and~one-half meters wide, in-
side the buildings of industrial enterprises, and in the
repair of road surfaclngs.

The D-464 asphalt layer consists of three self-con-
tained units easily coupled to each other: receiving unit
1 (Fig. 2) /Page 13 of Source/, travel unit 2 and working
unit 3. The machine's receiving unit 1is constituted by a
hopper bin for receiving the asphalt-concrete mixture from
a dump truck, The working unit consists of two bottom
slide ralls resting on the road surface and rigidly coupled
by cross-beam 5. As a result of the presence of these slide
ralls which counteract the effect of irregularities of the
road surface, the mixture can be laid in an even, smooth
layer. A tamping bar and a road drag are mounted on the
cross-beam. The travel unlt of the machine fulfills the
role of a tractor hauling the machine's working and recelv-
ing parts., It 1s constltuted by a chassis resting on craw-
ler treads.

. ..The asphalt-concrete mass 1s discharged by a dump
truck into the receiving bin of the asphalt-laying machine
wilthout halting the Joperation of the/ latter. The mass
then drops directly onto the roadbed through a rectangular
opening in the bottom of the bin, The compacting of the
asphalt mixture 1s conducted by a vibrating bar; the thick-
ness of the layer 1s regulated by three flaps mounted on the
rear wall of the bin. The compacting bar distributes the
mixture uniformly on the roadbed, shears off the surplus at
the top and leaves behind a compacted layer of the desired
thickness,

The surplus mass creates a ridge moving in front of
the compacting bar, which prevents the formation of gaps and
depressions in the lald strip of the mixture. The surface
compacted by the bar is leveled by the road drag, and the
final compacting operation 1s conducted by the rollers fol-
lowing behind the asphalt-laying machine.

The complete set of the asphalt-layling machine in-
cludes a single~axle traller designed for transportlng the
machine over large dlstances,

The loading of the asphalt-laying machine onto the
traller is conducted by moving the machine by its own pro-
pulsion system up a collapsible gangway. Prior to loadilng,
the machine 1s adjusted to 1ts in-transport position, in
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order to reduce its dimensions: the sllde rails of the work-
ing units are folded and the receiving bin is turned onto
its side.

The D-464 asphalt-laylng machine has successfully
passed its tests and has been approved for serlal product-
lon.
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