WASHINGTON 28. 0. C.

IRONBARK

MEMORATDUM 70R: The Director of Central Intelligence

SUBJECT t  MILYTARY TZOUGHT sswm); "Antinuclear
. tection of ps in Disposition Areac”,
. by Colonel V. Zakharov and !nsineer-
Desigaer Ya. Ioffe '

1. Euclosed 1s & verbatim translation of an article from the
SECRET Collection of Articles of the Journal "mttuﬁ 'lhg%’t’
published by the stry of Defense, , and dis

to the level of division sommander,

. 2. Tor convenience of reference by USIB agencies, the
codevord IRONBARK has been assigned to this series of TOP SECRET
~ C8DB reports containing documentary Soviet material. The vord
IRONBARK is classified CONFIDENTIAL and is to be used only among
persons authorized to read and handle this material.

3. 1In the interests of protecting our ﬁource, IRONBARK
material should be handied on a need-io-know basis within your
offfice. Requeats for evtra copies of this report or for utili-

zation of any part of this document in any other form should be
addreased to the originating office.

Richard Helms
Deputy Director (Plans)

Enclosure

© APPROVED FOR RI

DATE: DEC 2004

RET




¢ The Director of Central Intelligenrce

The Director of Intelligence and Research,
Department of Btate

The Director, Defense Intelligence Agency

The Director for Intelligence,
The Joint Steff

The Assistant Chief of Staff for Intelligence ’
Department of the Army

The Director of Navel Intelligence
Department of the Ravy

The Assietant Chief of Btaff, Intelligence
U. 8, Air Force .

The Director, Natlonal Security Agency

Director, Division of Intelligence |
Atomic Energy Commission

National Indications Center

Chatirwan, Guided Missiles and Astronautics

* Intelligence Committee

Deputy Director for Research

Deputy Director for Intelligence

Assistant Director for Naticmal Estimates
Assistant Director for Current Intelligence
Assietant Director for Research and Repm-ts

Assistant mrector for Scientific Intenigence

Director, Natiomal Photographic Interpretation Center

;sa;m

™~




s

8 August 1962

- Coples #19, 2, 21, 22 23, 24, and 25

9, 10, 11, 12, 13, 14, and 15

Distritution:
DC1 .= Copy 1
State - Copies #2 and 3
DIA - Copies #L mand S
JCS - Coples #0 and 7
Army - Copies ‘8
Ravy - Copies #16,
Afr
KSA - Copy #26
AEC - Cony #27
NIC - Copty #28
GMAIC - Copy #29
SecDef/I1SA - Copy #30
DDR - Copy #31
DDY- - Copy #32
AD/NE - Copy #33
AD/CI - Copy #34
AD/RR - Coples ‘35 and 36
AD/SI - Copies ¥#37, 368, and 39
NFIC - Copy #50
LS/PAD (NPIC)- Copy bl
DDP - Copy #u2
A/DDP - Copy #43
CFI - Copy $ub ~
CSR - Copy #45

SR/Rp

iy secRET

- Coples #"6: u7l "‘,89 49, 50, and 51




~ !

A RET -

COUNTRY : USSR

SIEJECT : MILITARY THOUGHT (SECRET): '"Antinuclear
Prote-tion of Troops in Disposition Areas",
by Colonel V., Zakharov and Engineer-
Designer Ya. loffe

DATE OF’YNFO :  August 1961 .
'APPRAISAL OF
CONTENT ;. Documentary
SOVRCE : A reliable source (B).
F'llu“xrr is a varbatim trapclaiion of -n article

entitled “Antinuclear Protection oi Troops in Disposition
Areos® . which was written by Colonel V. anharov and
tazincer-Designer Ya . loffe

This article appeared in Issue § (60) of 1961 of
n spec:al version of the Soviet journal Military Thought
wiiecn is classified SECEET by the Soviets and i1s published
irvepuliarly Issue 5 (60) was sent to press on 25 August

1961 |
Fomment: Militar, Thought is published by tie

TeRn weiatry of Defense in three versions, classified
EESTMITED. SECRET. and TOP SECRET. The RESTRICTED version
';c Lo *-uvvd monthly since 1937, while the other two

Crsions pro Lusaea irvegul et Tiuc TOP SECRET version
was i~ Alluls' "n carlv 1560 " 3; tie end of 1961, 61

. issues of tae SCCRET version iad been published, 6 of
thew ¢guring 1001




:R§NBAQKi

WP SECRET :

~

Antinuclear Protection of Troops in Pisposition Areas

by
Colonel V. Zakharov
and

Engineer-Desigrer Ya. Ioffe

The develcpment of the weans of armed combat has
4leaye beer accompanied by corcrespording changes in
the f2em: metlicds and means of troop protection on
the iieid of batrtle.

To a large extent " the success of combat operations
under modcrn conditions depends on the ability to
kiep personnel unharmed and combat and transport
equipment irtact before and during operations. In
thie conrection, the providing of adequately reliable
protectien for troops in their disposition (concentra-
tiontareas from enery means of’mass destruction
censcitutes H%e of the important problems of modern

molztAary ars.,

e prsitive sniution of this problem requires

cumrlex erployment of various methods and means
af trcap pzutvctian; as is known, among the basic
aNe’ a.¢: rroper troop dispersal, periodic and
sudae rafge~ of areas occupied by units and
large .nxts. the full use by troops of the natural
arutentive and concealment characteristics of
terrais., and the e¢ngineer preparation of main and
alternate tYoop dieposi'ion areas in short periods
i tire,
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The dispersal of troops within the areas they
secvpy rust be suck that not more than one motorized
~ifle company or ar cquivalent subunit can be put
cut of action by o ruclear varhead with a yield
nt 8 t 10 kt, To mec* this requirement it is
necessary that the distance between adjacent
cnmpanies bhe equal to at leasti two effective
casualty radii1 for exposed personnel and to the
mean deviation ot a missile (bomb) from the point
cf aim, : '

According to general conclusions, light combined
injuries 1aflicted upon unprotected personnel by a '
shockwave , penetrating radiation. and light
radiatiovt tiom ground and surface bursts of nuclear
charges witi. an 8 12 10 kt yield usually take
plar« at diuvrances of 1.4 to 1.6 km from ground
zeyn ‘center) of the burst, At the same time,
the mean probable deviation of a guided missile
t+om the point of aim. e.g., that of a "Corporal
17", 1s approximately 300 m. Consequently,
nader conditions which we are discussing, such
~ubunits as 1 company mus® occupy disposition
arca- sLich are at least 3.5 km apart from each
otte: .

falculetions shov that this condition can be
met only if the dispos:tion (concentration) area
nt a division equals 750 to 800 km2. However,
the w~ize »f disposition areas designated for a
divisi-n in ¢‘he course of. exercises in most cases
1+ 250 to 450 km?, A greater dispersal of
motorized 1ifle and tank divisions would seriously
harpe: the control of combat operations of units
and subunits and should be employed as one of
rthe methods of their antinuclear protection only
wi‘hin ractically permissible limits.

~3-
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Besides, dispersal alone is often not enough
1o protect troops from nuclear /missile weapons
of the enemy. For example, if threc nuclear strikes
of 100 to 500 kt arc delivered simultaneously by
the enemy against a division disposition area of
approximately 250 km2, tic shockwave alone can
cause a logg of up to 50 percent of the division's
personnel. Counting combined injuries, these
casualties will be éven higher. It is evident
that the dispersal of division units in this’
size area for the purpose of protecting army and
front troops from enemy nuclear/missile strikes
has to be supplemented by other measures,

‘Periodic_and sudder changes of the areas of

troop dispositine i# another such measure and,

as shown by the experience of a number of large-

scale troop exercises, it is quite effective.

Hoseve: . this maneuver is still seldom used by

units and large units. In our opinion, the main

reason 1oy this is that the existing forms and
o methnds of engineer preparation of the terrain
during the preparatior of an offensive or defensive
creratisn,a» a rule, permit large units and units
to outfit oply one disposition area each. There-
feoc, whep thev suddenly leave these areas. troops
ave (ompelled 1o s¢1tle in areas which, from an
engineer point of view,dre either insufficiently
prepared or nor prepared at all. As was stated
above this is very risky in view of the modern
mean: ! destruction.

S—s

In this connection, it is now.more necessary
than ever before to carry out engineer preparation
of wair ard alternate troop disposition areas
withirn “he shortest possible periods of time,

On the basis of experience gained from World
War 11 and from poStwWar troop exercises. it is
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known that the time required for engineer prepara-
tion of the ter:zain in the disposition areas

of units and large uni1'= is influenced mostly by
the following far*~r- *he conditions of the combat
situatior the pretective aind camouflaging character-~
istics of *he terrein. weather condations; the

time of the year a~d day: the types of engineer
structureg used for the concealment of personnel
and for combat ard t:~op transport equipment; and
the degree of mechanization of the principal
engineer work.

Each of the above-mentioned factors has a
differen* i1nflvence upon the nature and the length
of time nceded t~ complete engineer preparation of
the v s1ain 1+ troop disposition areas. For
example, rhe marpoavwer and equipment requirements
tor identiszl engineer preparation of troop
dizposirior arcva: may differ by as much as 1.5
13 3 times derpending on the natural protective
auu cvaruiflagirg characteristics of the terrain,
on the natuere nf the ground, and on time of the
visr, Thr ranpeoser and equipment requirements
17 "the ¢ ngineey prepavatinn of disposition areas
1 v large urits and operational formations may
vary Sons-1de rably  derending on the types of
vroinee: constrictior med in building shelters
1o pet=onrel aud for combat and f‘ransport equipment.

Table 1 pre<ents our comparative data on the
laby: f:'ce . iv ran/davs, and the engineer equip-
m:nt  in machine,shifts, which are required to
Jrepam: dug: out “shelters for combat equipment;
the following categories of engineer equipwent are
used for persnnnel. I - slit trenches; II - blindages
~f vnjoirted construction; III1 - shelters of unjoint-
ed ¢con-truction: IV ~ shelters made with manufactured
corpnrents KVSU, FYS, and others); and. looking
~omcwhat ahead. V - using organic armored carriers
of large units and units as shelters for the bulk
ni persarnel, : ‘ '

-5
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Table 1
—
Yarsious types of enginwer pnplnnop
MWJjects of engianser preparatiod t 11 1344 Iv v
TERENS )ty .o =) Tt
san | ine|aRn |ine jman |ine |man |ine |[mabn ine
days +riftnjdays ts]days phifts| days iftaldays whifts)
’ ;
Disponition zomes of four sotorized :
Tifl0 ALVINLOOB. ¢ . . ¢ o 4 o o« » ¢ o [3I100] 1979(56840] 1578]79440| 2210( 37160} 2210]16780 l“O_l
: [
Disposition xzones Of two taok i
divistonl. . . . . . . . e s s o+ s+ o]|21820] H20126240| 820{33200,1112{ 1766911122 8840 732 ;
8iting ares of operational’ taetical '
winatle bragrde. . . . s ¢ e e s e s e . 710 34: 1390 34 1887 47 290 47 43 47
Siting area of an AA atssile .
TOQLROBt: + o ¢ ¢ e 4 s e a e e e e 530 43) 13%0 45 1738 a8 204 58 836 38
Combat positioans and disposition R
ares Of an aramy artiliery regiment. . . 830; 23§ 1470} 83| 2100] 48] 940] 46| 940} 46
Combat positions and disposition ares . :
of a~tank-deedroyer brigade, . ., . . . .| 1330] 73] 3860| 73} 05680| 133 2420| 122| 1820] 107
Army coutrol poiots. . . ¢ ¢+ o v e 1140! 271 1140 37| 1140 7} 1140 27 210 16
Dispositios areas of aray specisl T )
unite amd large uUslte. . . . . .+ o o o] PO00] 730 33400) 730/3270011030715300;1030| 6500| 930
Total (1 round figures). . . « « o + « |40600] 3340 {115200 wrmm 463076300 | 4050] 3000_0' 3380

)
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The degree of mechanization of the basic work
has a very strong bearing on reducing the time
required for the ergineer preparation of troop ’
disposition areas. and in some instances may re-
duce it by several times. For example, it is known
that in the engineer preparation of terrain in
connection with the construction of shelters for
tanks, armored carriers and trucks. an average of
approximately 45 percent of all mechanized earth-
moving means are used. Therefore, by insuring the
full intrenchment of the main combat and transport
equipment of troops through the use of detachable ' ) '
bulldozing equipment, with which all tanks and
artillery prime mcvers are nov being cutfitted, it
will be possible to achieve almost a twofold re-
duction in the amount nf time required for the
engineer preparation of troop disposition areas,
It follows from the above that in order to reduce
sharply the time for the engincer preparation of
terrain and simultaneocusly improve the proteciion
of troops in areas occupied by them, it is necessary,
first of all, to strive for an even further improve-
ment in the shelters used by the troops and to -
increase considerably the degreeof mechanization of .
the basic engineer work.

Table 1 shows that the use of personnel shelters
made from manufactured components allows approximately
a twofold reduction in the time required for the
engineer preparation of troop disposition areas.
However, it should be remembered that the preparation °
of such structures and the transporting of them when
the troops move require a considerable expenditure
of manpower and means,

Calculations show that in order to provide re-
liable protection from modern means of destruction
for all the personnel of a motorized rifle division
in 1its disposition area, it is necessary to erect
approximately 850 shelters; to transport the struc-
tural components of these shelters may require as

-
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many as 450 trips by a Z11-15]1 type vehicle., In

addition, about the same number of trips will be

required to transpor® a second set of shelters,

without which, accnording to the experience of a

number of exercizes, it is practically impossible ' ’
to prepare in good time a new divisionral disposition

area, from an enginecring standpcint. Obviously, such

a number of moto>r vehicles could not be spared. '

Begdides this, no adequate protection is provided
for personnel during the fairly long period of time
needed for the construction of shelters out of man-
ufactured components and while¢ they are on the march.

Obviously, there is a need for fundamentally new
types of shelters which would provide protection for
personnel against the modern means of destruction,
not only at dispositicn sites, but while on the m?rch
At the same time, the erection of suchshelters in
troop disposition areas should require a minimun
amount of time.

Analysis of ways of practically solving this
problem leads to the conclusion that modern armored
carriers may be considered as sufficiently reliable
g:otection from the enemy means of rass destruction

or the personnel occupying them.

These functions can be assigned to armored carriers
for a number of reasons. Ir the first place, because
the postwar development of ground troops has been
characterized by a sharp increase in the number of
armored carriers in combinred-arms large units and
units. Thus, a Soviet motorizedrifle division has

.368 armored carriers and a tank division has 352,
and they can accommodate a significant part of the
personnel of a large unit., A similar development
is also evident in foreign armies: an American
infantry division has 196 and an armored division
has 604 armored carriers; West German divisions
have 223 and 464 respectively, French divisions




have 257 and 773; and British brigade groups have
278 and 181 armored carriers. '

Secondly, because the postwar development of
armored carriers has been proceeding primarily
along the line of improving their roadability,
increasing their armor protection, installing
closed bodies, and providing hermetically sealed
WElls to ensure buoyancy '(Table 2).

Table 2
Army Types of ' Basic data
armored
carriers ‘ _
' Passenger Armor - " Body Amphi-
capacity thickness Type bious
' in mm .
USSR BTR-50PK 22 10 closed| yes
BTR-152K 15 13 closed no
» BTR-49 16 A3 : - yes
Usa “B75 12 12 to 30 |closed] no
B \ N ..
Great : ’
Britain "Saracen" 12 19 closed yes
France "Hotchkiss'} 7 to 12 20 to 40 closed no

Thirdly, as shown in Table 3, armored carriers dis-
poseéd in open trenches may be compared to shelters of
light comstruction so far as their resistance to destruc-
tion and damage from the shock wave of a nuclear burst
is concerned. Special protective camouflage coverings.
installed over armored carriers would provide even more
reliable protection for the personnel from the main
destructive factors of a nuclear burst. _
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Table 3

Degree of damage !

Radius of destructiou from nuclear
ours?,in meters.

. 8 Kkt 30 kt 150 kt
-Surfacegkir ;éurface\Air :Burface|Air
burst ‘burst ; burst burst burst {burst
N FS d —
Armored carriers dispused in open trenches.
Total deﬁtrnction.....g 200 170 . 300 260 470 470
Partial damege .... ... 300 380 480 580 750 975
Slight damage .....o¢ 525 - 5§50 800 875 1400 1450
Shelters of light construction |
Total destruction.....| . 200 160 | 350 | 280 550 | 440
Partial damage .......| 350 280 § 5850 - 440 950 780
S1ight damage ....-...i 400 .| 320 | 600 | 480 | 1000 | 800

Thus, srmored barriers with.closed bodies protected from
penetrating radiation by protective camouflage covering and
equipped with filter-ventilation installatiors represent a good

means of transportation and of protection
Use of such

the basic cover for personnel will permit
in the time required and & radical change

modern means of destruction.

engineer preparation of troop disposition areas
use as shelters of armored carriers with closed bodlies per-
mits & reduction by 4.5 times in the manpower requirements
for engineer preparation of disposition areas for army troops.

of personnel from
armored carriers as

- a sharp reduction
"4in the forms of

. Thus, the

Besides, it is known that the most important consideration |
for troops in disposition areas is the eéase and speed with
which they can bef moved forward to appropriate lines to con-

-10-
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duct combat operations. For this reason, it is most ad-
visable to locate units and subunits in columns along ,
prearranged routes, thus eliminating the extra time which
would otherwise be spcnt 1n forming the columns, and reducing
possible casualties from enemy means of mass destruction by
approximately 1.5 times. The use of earmored carriers
facilitates to a largs degree the linear disposition of
troops immediately next to the routes within disposition
areas.

~

Calculations show that all the eng:ineer preparation
within a motorized rifle division disposition area may be
completed within 5 to 6 hours if the organic armored
carriers (with closed bodies}! are used as shelters for the
division's combat personnel, and i:f shelters for the rest
of the personnel are made from flexible covers and if de-
tachable bulldozing equipment and high-productivity ex-
cavating machines are used for digging trenches. Meanwhile,
the bulk of personnel of the division will be provided
with adequate protection within the first two or three hours.

On terrain high ir protective ard camouflaging features,
shelters for armofed carriers may be lccated so as to be pro-
tected by natural cover without additional intrenchment.
Thus, adequate protection from epery medern means of destruc-
tion will be provided for the trcops immediately upon their
arrival at the new disposition area. : ’

Under modern conditions it is most important not to

Aaliow troops to remain in the same areas too long. For this

reason it is nov important to prepare for each unit one or
two alternate disposition areas in addition to the main area.
The high mobility of troop operations in a nuclear/missile
war requires that a given task be accomplished within the
shortest possible time, estimated at 2 to 3 hours,.

To ensure the intrenchment of army troops in their dis-

. position areas within 2 to 3 hours and to carry out the amount

of work shown in Table 1 (3380 maciire/shifts) will require
about 16,500 bulldozers (or sets of detachable eqyipment) and

-11— /
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excavators with a productive capacity of 50 to 60 m3 of

earth per hour. In reality however, ar army of presert-day
organization has approximately 300 units of this type of
equipment; and in addition .t may get up to 114 units of
similar mechanized equipment from the composition of engineer-
siting (inzhenerno-pozitsionnays) units of the front.
With this amount of mechanized equipmert the earth-moving
work in a disposition area of army iroops will take as long
as 8} to 9 calendar days, this :s totally un-
acceptable upnder present-day cocditions.

In order to carry out the earth-moving work in a troop
disposition area withir the reguired time, it is necessary
either to have appropriate detacnable bulildozer equipment
for every 3 or 4 combat and traansport vehicles in army units
and large units or to increasse sharply the productive capacity
of the mechanized earth-moving equipment of army engineer
large units and units.

An increase in the amount of detachable equipment for
transport and combat vehicles obviously would lower. the
maneuverability of the large units ard units on the whole,
as well as individual combat {transport) vehicles. At the
seme time, the work which has beern going on for many years
to develop a sufiiciently effective detachable operating:
component for intrenchment for basic types of motor vehicles
and armored carriers has not yet produced any satisfactOIy
results.

In the past years, new machines for digging various types
of trenches have been made available to engineer troops. For
example, the MDK-2 and MDK-3 machines have a productive
capacity of 500 to 1000 m¥ of earth per hour. With the help
of one of those machines, shelters for one or two tank com-
panies can be dug within one hour. This means that ten ex-
cavating machines of the MDK-3 type are capable of digging

‘shelters for all the tanks of a divisicn in one hour, while

a detachment of twenty such machines can complete all the

earth-moving work in the disposition area of a divislon
within 9 to 10 hours.

-12-
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However, even these periods of time for carrying
out earth-moving work in troop disposition areas are
8till too long. They can be shortened up to 2 or 3
hours either by emploving larger numbers of earth-

moving machires of the MDX-3 type, or by desigain
special machines with higher productivI%y for use by
enzineer un . :

In our opinton, the latter method is the most ‘
suitable for the conditions of preparing and conduct-
ing modern operations. At the same time, the latest
achievements of our scierce and technology make 1t .
fully possible to design excavating machines with a \
productive. capacity of 10 to 15 thousand m3 of earth : ‘
per hour. For example, an excavatcr with a productive
capacity of three thousand cubic meters of earth per
hour was built at the Novo-Kramitorskiy plart in 1960.

The possibility of making excavating machines with
an hourly productive capacity of mcre than 10 thousand
mY has been substantiated theoretically ard prcvea by .
experiments. Let us examine the basic methods of solving
this problem.

The first method is by wapicly loosering tre soil
by a simultaneous, wunirterrupted, ard very vigorous
wvorking over of the zatire surface of thLe area to be ex-
cavated (zaboy). The second method is based ¢n the
principle of collapsing the earth; and on this basis to
develop machines whick ensure ar uninterrupted under-
cutting of the lower portice of the excavation area,
forcing the entire mass of earth to collapse and fall
directly onto the conveying devics of the machine, and
then discharging it in a dump (breastwork).

The most productive, (ompact, and reliable operating
component which can serve as machines of the first type is
& frontal-type cutter-borer (freza-bur lobovgp rezaniya).
The principal advantage of such an operating component is
an uninterrupted cutting of earth by cach blade in a spiral
with a pitch correspording to the feed. W¥While the blades
of a cylindrical cutter cut into and diserngage from the
earth with each revolution, thus having only 20 percent

-13-
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of all the knives doing the work simultaneously, a cutter-
borer does not have thi-s d=ficlency. It can work at higher
syeeds, permits a mor« .uvrpact design of a drive system for
application of a high torque of power and axle feed, and is
easily fitted to a personanel carvier and to the device for
cutting frozen ground. In consideration of these and several
other advantages, we considcr a cutter-borer to be the most
suitable operating component for excavating machines designed
for high-speed digging of shelters,

“The task of excavating frozen ground may be accomplished
by using steam-cutting operating components built as a system
of knives cutting into frozen ground by the combined action
of feeder force and rocking, facilitated by softening of the
ground by steam released from openiags in the cutting knives.
In this way, the frozen layer of ground is divided into
strips 1 to 1.5 meters vide by the steam-cutting knives and
then broken up into separate chunks by the forward movement
of the machine. The performance of a steam-cutter used on
frozen grecund was checked by us experimentally under .

.appropriate conditions. Those experiments fully corroborated
the theoretical calculations and produced highly satisfactory
iresults, .

The machines of the second tvps hased on the principle
of forcing the earth to collapse along the entire width of
the excavation area,differ favorably from the machines of
the first type in tﬁat they make the undercut ground collapse
under its own weight. This creates a large flow of earth
passed directly to the conveying devices of the machine.

Experiments which we conducted while studying conditions
0f collapsing the soll proved that an uninterrupted under-
cutting action of the machine creates an overhang in the
8011 which collapses every time the angle of repose character-
istic for the given type of soil is exceeded. Simultaneously,
it was established that the operating components of machines
of this type, in addition to an uninterrupted powerful ad-
.vance against the front of the excavation area and leveling
off of the bottom surface of the area, must also ensure an
uninterrupted undercutting of the base of the area along its
entire width, a rapid removal of the lower supporting layers
(front and side slopes of the area), and an uninterrupted in-
take and removal to the dump of the collapsed masses of earth.

14~
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On the basis of the above-stated findings we have come
up with three feasible versions of construction design of an .
excavating -acgine with a prcductive capacity of not less than
ten thousand m* of earth per hour.

The first versioca of such a machine (Sketch 1), in
_ addition to the prinmcipie of collapsing the earth, also en-
sures the loosening of the earth along the entire width of
the excavation area. Digging of shelters would be accom-
plished by an uninterrupted undercutting of the base of the
excavation area by a powerfu. conveyer equipped with special
teeth for loosening and pickirg up the soil. The conveyer
is divided along its width ic%o secticns of 1 to 14 m. In-
stalled on hirged posts s2hove the convever aloag its entire
surface are powerful rockirg, cutting, double-acvion "jaws".
The posts and the "jaws" are installed at the front end of
the conveyer to permit the face of the excavation area to
be worked over. The machine kzeps moving by means of its
caterpillar drive against the face of the excavation area
and keeps undercutting its base. As a.result, the over-
hanging mass of earth collapses directly oanto the conveyer,
“on-which 1t moves to a disc-like ejecting device and is
piled in breastworks, ore on each side of the shelter being
excavated, ' .

The productivity of a machire of this type is mostly
limited by the capacity of the corveyer. The operational
speed of the conveyer, 1.5 to 2 m, per seccnd, fully ensures
the removal of 10 thousard cubic meters of earth per hour,

The diesel engine required for this machine must have approxi-
mately 700 hp. \ : '

In the second version of an excavating machine (8ketch 2)
of the boring-ejecting type, thé operating component is &
rotor frontal thrust cutter-borer. The borer is equipped
with seven radial blades attached to the central bushing and
connected by a single ring along the perimeter, Special
pulverizers (rykhlitel) are attached to the blades of the
borer in a staggered pattern; thus, irstead of a cutting actionm,
‘there is a shearing of the earth along the line of least
resistance, The diameter . :

3 -

/
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Sketch 2.
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of the cutter-borer is 3.5 to 4 meters. Being rotated by
the main drive shaft and <imultaneouslv feeding /3% or 4 words
missiqﬁ? of the machine, *ne borer pencfuces the earth

to a prescribed depth. At 1ne same time, each pulverizer
continuously shears th <arth slong the spiral at a pre-
scribed pitch. Under the pirssure of the wall of the ex-
cavation area, the carth whicn 18 sheared ¢ff by the knives
is thrown back, where it catcnes the blades of the ejecting
device and is tnrown by centrifugal force onto the breast-
work., The distance the carth 1s thrown is up to 7 to 10
meters, and the earth is =2verly distributed along the
breastwork of the shelter., Whan -ocegssary, the distance
the earth is ejected way be r-gulated by turn: ag the con-
trol lever. The ope: atl-g cemocrents of tae machiné (borer,
ejector, and gear box  mav be 11ft -d or lowered by two

. hydraulic jacks. . N

The combination of borer :nd ¢ jector without an inter-
mediate coanveyer in this version considerably simplifies
the dosign of the machir~ ani reduces its dimensions, allow-
ing the machines tc¢ be us«<d in pairs when necessary. When
used in pairs, tne frames cf the twc machines are coupled
together by powerful high-sprsd universal joints, The
machines are equipped vw1th push-buttaos control from the cab.
A 750 hp engine 13 regquired to ersure 3 preductive capacity
of ten thousand m” of ear'h p¢.° hour, '

The third version of an excavating machine is. of a
boring-shearing tvpe .Sketch 3. Tnis machine removes soil
simultaneously on two horizontal levels funder winter con-
ditions, 1.5 to 2 m thick from the upper frozen laver and
1.6 to 2 m thick from the unfiozen lower layer). The lower.
layer of earth is removed first, thus making ar undercut
approximately half of the heignt of the excavation area.

In order to regulate and force th- collapsing of the earth,
the machine is equipped with a sys'om of powerful teeth which
effectively break up the cverhangirng ground. This same system
i8 also designed to remove ‘a2 frozen.laver which is 7irsdi
broken up into chunks by the combined action o lhe prouuure
of the moving machine and the cuttiag of ihe sicam-cuiving,
teeth, .
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The system of separate processing of the two levels,.
which is necessary under winter conditions, is easily in-
corporated into a single universal construction design.
Therefore, the operating componeats of this version are
equally suitable for work under difficult winter conditions,
as well as for the {orced collapsing of the upper, over-
hanging layer of the excavation area in the summer, in which
case it collapses quite readily even under its own weight,

The operating components for cutt:ng the lower level
comprise two rotor cutter-borers installed in front on a
swivel frame. The borers with a frontal thrust "action
are equipped with 7 to 10 radially installed blades, to
which are attached in a staggered pattern the same type of
pulverizers as are on the secornd version. Borers are acti- '
vated by caterpillar tracks and by the slcw forward move-
ment of the entire machine. The main shaft of the borer ' _ '
protrudes forward somewhat and comes to a drill point: this
ensures its centering, the cushioning of the shock when the

borer hits rock, and the processing of the soil along the

dianeter of the hub of the borer. The earth is thrown upon
the conveyer belt by the pressure of the earth of the ex-
cavation area (zaboy) pushing the cut up earth back while
the machine presses forward.

Removal cf the processed earth of the upper and lower
levels is accomplished by two independent conveyers from
which the so0jl moves onto the ejector and is thrown onto
the breastwork of the tiench. The ejector can rotate in
either direction, thereby permitting the earth to be piled
on both sides of the shelter.

The machine has an engine with 700 to 1000 hp. ¥While
in operation the machine moves along the floor of the shelter;
thus, it fits well in the shelter and does not protrude above
the surface of the ground. The nachine can move on field
roads at approximately 25 km p.h. 1Its specific pressure of -
0.5 kg per cm® permits it to move over completely roadless
terrain in the worst of weather conditionms.
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All the rforementioncd types of high-productivity
machines may be utilized iu the large-scale construction of
various dug-out shelters for combat ard transport equipment
during the preparaticn of troop iisposition areas. When
conditions are favcrable, th3iy mav alsc be used for making
concealed routes for the movemert cof troops inside the area
or from one area to another,

Considering that trccps are disposed in their areas by
subunits in columns along the routes of their movement, it
seems to us that the principal type of shélters to be used
for combat and transport equipment snould be group shelters
for 2 or 3 vehicles each. When buiiding these in main and
alternate troops dispositior. areas remcved 50 to 100 km or
more from the front lines, the tctal volume of excavation
work is reduced considerably without affecting in the least
the degree of protection that combat and 1ransport equipment
have from enemy nuclear strikes.

Thus, when digging a shelter for a medium tank it is
necessary to remove 58 m3 of earth; waen Aigging a group
shelter for twc tanks, 100 m3 ; and wnsn digging a shelter
for a tank platoon, 140 m3 cf «apth (ar avsrage of 50 and’

47 m3 per tank respectively'., Wihen digging shelters for
an automobile or an armored carrier, it 15 necessary to
remove 58 m3 of soil for cne vehi:le, 80 m3 for two vehicles,

and 120 m3 for three vehiclas. These figures show that group
shelters reduce the volume of excavation work by 30 percent

in comparison with single shelters, and at the same time
facilitate a more effective use of high-productivity ex-
cavating machines. A detachment of 7 or 8 such machines
is capable of completing the entire excavation work in the
disposition area of a motorized rifle or tank division

' withln two hours.

If a front, instead of having the present inadequately
equipped engineer-si ting brigades and the engineer works

" directorate (upravieniye inzhenernykh rabot-UIR), had one

engineer-siting brigade with 48 to 50 units of the afore-

mentioned high-productivitv machines., it would be possible,

using the manpower and means of such a brigade, to carry out - 1}

the engineer preparation cf one main or alternate disposition

area for the troops of an entire army every two hours.




The method of using =2nginerr-siting units equipped
with high-productivity «xcavaring machines may vary.

The idea has cft:n Lers stated in the press that, be-
cause of the extreme importance attached to troop maneuver
in modern warfare and because ¢t t.e decisive role this _
maneuver can ofi+n play in reducing casualties among troaps
from enemy nuclear missile strikss, it 1s necessary to pre-
" pare in advance along the routes used by large units and
units for the maneuv:r an adequate numbz) of shelters for
personnel and for ccmbat and transport equipment. It there-
fore follows that in conducting 4 mcdern offensive operation,
as a rule, troop disposition ir=as must b: prepared along the
routes and b~ outfitted from an erngirwker viewpoint in ad-
vance, primaxily by the forres and meuans of-engineer units
and subunits, :

Calcvulations show that in a disposition area of one
motorized rifle (tank) division the cverall volume of ex-
cavation work carried out in digging she«lters for person-
nel and for combat and transport ejuipmert represents
approximatcly 165 thousand m? . “cmplrtioa of such an

amount of work within 14 i¢ 2 bours would require 11 or p
12 high.productivaity macnines. Fvon with a daily rate of
advance of 80 to 100 kr, this amdo t ¢f machined along the

principal axes of advancing troups wnuld make it possible to
Fl=pare, from an engincer standpeant, ot 15-20 km intervals,
disposition areas which could accommodate one motorized rifle
‘tank) division. Thus, the neca2ssarv prerequisites will be
created for periodic changes by trocps of their disposition
areas, and at the same time the task w1ll be accomplished of
preparing routes used by troops in rsgard to antinuclear
protection.

Besides, this type of engineer preparation of disposition
areas will make it unnecessary for combined-arms urits and.arge units
to.aw in their composition a large amount of various engineer
machines and attachment-tvpe ejuipment, which lower the mo-
bi1lity of troops. At the same, favorable conditions will be
created for periodic changes by troops of their disposition
areas, a factor which is extremely important.
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In addition to diggirg trenches when necessary (in
areas where the terrain lacks sufficient natural protective
and camouflaging featuregs,, high-prcductivity machines may
also be used for rapid preparation of concealed routes of
movenent of separats units and large unmits between main and
alternate troop disposltxon areas.

Specifically, a trench 3.5 tc 4 m wide and 2.5 to 3
meters deep, with a reinforc¢sd tread roadway, can serve as
such a route. The tendency to utilize such trenches as
concealed routes fo, the movement of subunits was started
back in the days of World War I1. For example, troops of
the Soviet Army used trench-routes .rov-put: for maneuvering
ir the Sandomir bdase of cpuraticns aind i~ the area of the
Mius River:; and German trcops used th=m in the area of Mga
Station on the Leningrad frort.

Can such trench~routes provide the necessary protection
against the dauwaging effect of nuclear weapons for units and
subunits while they are movirg? Calculations and appropriate
experiments show that trench~routes of the aforementioned

dimensions do offer a sufficieatly high degree of protection,

Thus, troops moving along th~ bottom of a trench at the
moment of a nuclear burst would rct be subjected to the effect
of the velccity head. Overpressure in a. trench reaches its
muximum point more gradually than it does on the surface of
the ground. Because of this, tho destructive eifect of the
shock wave in the shaded area is almost twice as weak (when
the faces of the trench run at about 2 90 degree angle to

the line of direction of ground zero of the burst). In order
to prevent the shock wave front from moving along the trench-
routes for any appreciable distance, the lattur must be dug
in a zig-zag pattern. o

The dose of penetrating radiation at the bottom of a
trench-route is approximately 12 .to 40 times less than on the
surface of the ground. = The damaging effect of light radi-
ation on troops moving along the bottom of the trench-route
will also /be considerably less than oa the surface of the
ground, since they will be shielded frcm it to a great ex-
tent by the breastwork and by the slope of the trench. A
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. trench-route can considerably weaken the princip&l damaging . ;

factors of a nuclear burst and, when necessary, can ensure
the concealed movemeni of units and subunits in separate
sectors of their itineraries. ‘

The use of armored carriers with closed bodies and
equipped with filter-ventiiation installations as the
Jprincipal shelters for personnei and ithe extensive employ-
ment of high-productivity excavating machines for ‘the digging-
in of combat and transport equipment will allow the conmplete
engineer preparation of disposition areas for large units and
operational formations' tc be carried out within the periods
of time required by modern conditions, and thereby provide
adequately reliable protection for troops from the means of
mass destruction. Besides this, it prcvides broad oppor-
tunities for highly mancuverable troop ccmbat operations.
At the same time, during any maneuver of large units and
units, their personnel is provided tu¢ same protection
against all enemy modern means of destruction as when dis-
posed in an area of concentration which is well prepared
from an engineer point of view.

The employment of armcored carriers with closed bodies
and filter-ventilation installaticns sharply increases the
capabilities of troops to crost at high speeds large zones
of radioactive contamination with hiyh levels of radiation.

Thus, the combination of employinyg armored carriers
with closed bodies as personnel shelters, the use of high-
productivity excavating machires, and the tactically per-
missible dispersal of lroops in areas occupied by them
permit a successful solution of the problem of reliable
protection of troops in disposition areas, and facilitate
the execution of periodic changes of these areas, depending
on the specific conditions of an operational situation.
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