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PREFACE

This work is substantially a translation of an enemy
doemment which has been edited in the style and format of
War Department publications and rearrangeddin order to
present the material in a more logical order! Hgan in the
original text. All of the illustrations, which"\rere rough
sketches in the original, haved®€ciedrawu, and have heen
improved as miach agfpoinibl

The bamgdbodk wits bas¢d ¢a the sxpegiences of the Ger-

@n frmy curing the first twolmiiters of the war in Rus-
sih. Egfentinlly it tohmi story of efforts to solve two vital
Pioblens ol Uwinter (rarfare: mobility and shelters The
hatiflbook was published by the German High Comni msl on
O Aungust 1942, apparently in a great hurry, in orgler 10 help
the German forees tg prepare for a i deigorous yinlir on
the invaded territoir ofsa”icimnid ble f¢i. The thatesinl,
evidedtly collamied fiom| the vaticis braliche@of The Ger-
man g Muell Fories, was put thzetnid®adly and in some
places | was gliiios’ uninteli@ilie. A considerable portion
of the ywatetial sfasin the form of appendices under heagd-
ings thal™duplicated scction captions in the main tex
These appendices have been merged into their 14 tica
places. Some material which had no spedfai@pplicaticy to
winter warfare was elimillated,

While tl¢ handbhask wis bodly alraieed, fle ihaterial
itself is egididefed to be Walugble for th@milisight that it
gives into thy expefienies ¢f ang &y uunder conditions of
extreme eold And Tor 5 Wefloction of the degree of improvi-
sation to whiclifthe Grerman Avimy was compelled to resort,
The numerous references to ‘“makeshifts,”” ““expedients,’
and ‘“‘improvisations’ point to the lesson that the problems
of winter warfare must be cousidered and solved long

Ly )



v PREFACE

hefore a foree is committed to winter combat. Tnthe manual
the German High Command repeatedly emphasizes the
lesson that equipment, methods, techniques, and elothing
must be specially designed for the struggle against snow,
ice, mud, moisture, and bitter cold. Aboge alld it emphasizes
the lesson that the individual goldier must Bowspecially ac-
climated, trained, and toughened to fight th witter and that
he must dewelop the will t@ resiht its hardships as deter-
minedly as 10 shofiid Tosist the efemy. .

Ingp@persnh W, ““Prepiratiop foilWinter Warfare,”’
vhelfhanpd | agpertay, ‘I builaiBg up endurance against the
igor@ of the Riussirwinter, mental discipline is the deter-
Dinlielflcor.’’  Leain in paragraph 6, “Alordle,”’ the
manual states: ‘‘The coming winter will again sey ply tax
the spiritual stamina of the soldier. All smifable means,
commensurate with the situatig@ and)combat condlitions,
will be employed to bolg#ir il indler res lience.”’

T{ will hgge@ind that te Gerhan Higlt Codimand does not
contiier fvintel as\ o fised shason @ snow and low tem-
peratires 4 Befire Und arier the winters in Russia there
were pericdsafnich in mist respects raised practigallygdhe
same problems as snow and cold. The rains of autumng @
the thaw in spring brought floods and mud, which, liks defp
snow, tended to immohdize the Germad 101 0s on the lor
Eastern Front. '

The tef) of thes@@schenbuih fitr den Wintt rkricy begins
in Section I. The ‘‘Farelord ) and other preliminary mat-
ter of the | Hernfiin o} gitil alg also included in order to
emphasize {he it dlial this publication is a translation of
a (ferman mainal intended for German troops. It is not a
manual for U. 8. troops, but must be recad as an enemy
document which is intended to convey information about
the enemy’s doctrine, techniques, and methods.
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Army High Command
Army Generul Staff/Training Section (II)
No. 2300742

a\ ; Hq, Arihy High Commaund, o August 1042
The Handbook on Winter Warfarc, & compilation of exporiengis gleaned
Arom the W inter War of 1941- 1‘!42, is hers thorized.
It will serve as a fuggestion _for trai
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FOREWORD®
This handh is ¢ ilg practicsd !l exjerience in
inter warfare 1 g cilitatetadaptation to
» M R l

idea of conditions during the
period and of the imferences, which

It is intended ehieﬂy‘or

of all grades.
The information i
mon property of th

: nsive atudy of the subjeet of ﬁint :
‘ training publications as well as tramni
filmg will be used exteusively.

“Translation of foreword of in;ﬂp O \
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Section . WINTER, MUD, AND THAW

1. INFLUENCE OF WINTER

The Russian winter brings long-lasting, sgvefe cold (—40
to 58 degrees F.) punctuated by short peliods of thaw,
snowfalls, stortis, and _faes. Auring the cold moliths day-
light often amoupts U but (ifes hiour) a day.

1 wigher, sariatiofs in emiperatfice and precipitations
exirt greatgliiluelice U thé nature of terrain and the mo-
bility of trooj s, During the early part of winter, severe
fros s bolide snow beglhs to fall, make it possible to eross
otherwise impassable terrain. Rivers and lakes fgeeZe and
may be crossed by vehicles, but swampggwhich aré nndir a
blanket of snow usually haveganly al thin 20d weak ‘ce {har-
face. The effect of stidw iid fredzije tem) eratures varies
with lotal, cofiditions, mt| wenerpilly(gnasd can immobilize
wheeled and traghed vihiclg of all kinds except on first-
class roal s,

Even aighi fiowfall, piled into snowdrifts by the Wind|
may lead to serious traffic difficulties. Drifts may begig to
form early in winter and they may pile vervddah, especiglly
on the great steppes. Visbility demmsually godd in cleir,
frosty weather, and noises earir to grent distincesy An
overcast sky makds obrervition difficnltiyEafict terrain
appreciation Ghd taxg@ilesiinalpgliay become impossi-
ble, becaunse ¢levdiions/ ind“dejpressions show up only
shightly and seilpms CiTors oceur i estimating distances.
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2. DURATION AND NATURE OF SNOW

In European Russia, snow blankets the terrain for about
4 months in the south (the Ukraine and the lower Volga);
4 to 6 months in the central region (Moscow area); and 6 to
7 months in the north (Archangel). ThEfir& frosts appear
at the beginping of October. The depthgef™ie snow varies
with the terrain. The windgaweeps thé sncw away from
open and fla’ surfagegandfheaps it up in Tronf of obstacles
and in holloys. Th wouds\ it is diftributed evenly in depth.
Angdverase ¢ 4o 16 1ichdymd s be expected in southern
Russiaghiy fhe senidaldigion and in northern Russia, 20 to
19 1hiches, \Local tnowdrifts 6 feet 6 inches to 9 feet 10

ehes'liigh are not'are.

The soldier who is unaccustomed to wintge Canditions,
particularly the conditions of wimdes warfary m| Russia,
ought to know no{ only theglisafivantages of snow, Lut also
the advantages wlich Ul affoldls and which he riay exploit.
Snogwlitn plopcily Umplop ed, prafides shelter against
cold iind wind v et 10is Powauts enough to permit ventilation
mm snow $heltesn, Whell it is packed sufficiently thick (3
meterigar Uieet 10 inched), snow affords protection’ags nst
enemy fire. It is also good camouflage.

In slightly cold weather falling snopmmensists of lalve
erystals or flakes and Thrms aglmpse farfact ) but inevere
cold it falls in fine erains, \Vind piek snow hards A'hard
erust on_Ueap, £01T Show assires mobiilggdiut if the crust
is not stroyig, it hasnies 4 distdmaditage. Breaking through
such a crusiis $ivenuiis for feat soldiers and often danger-
ous for skitss “Iiorses may injure their hoofs and dogs
their paws. The carrying capacity of snow crusts varies
with the temperatures at different times of the day; on
sunny days it is likely to weaken considerably,
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3. SEASONS OF MUD AND THAW

Heavy autumn rains or snowfalls and the melting snow
and floods of the spring thaw also make roads virtually
impassable. The first period of mud begins about the mid-
dle of October and 1s frequently ternminated Uy biling frost
(in the winter of 194142 by a temperature of -0} degrees
F.) or by snowfalls, The spring thasy period, hegiining in
March in southgkn Rugmig arlil progressing| molhward,
brings another spell of mudi )\ I some Hartsg of The country
the thawfcausss girantic floods 3 Lafiperature, wind, and
groind comglstiney as| allfas rain and snow are factors
which defermiio, the exient to which roads vanish. Light
soil, copeclalily sand, perinits water to drain off, but'the Vaxk
humus of the Ukraine turns info well-nigh untra®rsaile,
sticky mud.

Wheeled and trackel vehigl@8are fnable o use uipavid
roads apl highwasss while the drovnd 1s fnired  Taved
roads wligh loss dipresions, as/ vell'Gmombat positions
with deep \foupddticns, thay V8Fhooded temporarily. All
bridges which Gre ndtufficiently anchored may be damaged
or destroyed™by floods and floating ice. Airplanes may be
limited to airdromes with concrete runways,

It is just as important tognaintain the mabilitof troops
during thaws as it is while stiw g tis giound. | Position
must be imprived andmmade mu( prool, aid thel mulit be
stocked to mulc thim inflependent of gipplyfiies for ex-
tended periods| 13 to@ weels).| Unnaved roads must not be
used until they haviythdroughly diied out. The possible
eain in travelingtime ig out of proportion to the long time
and considerable labor that is necessary to recondition such
roads. Speeial roads must be constructed for use during
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the muddy period, and measures mmust be taken fo make the
normal road net serviceable as soon as possible.

Wheeled motor vehicles should be prohibited on muddy
roads, and tracked vehicles should be employed ouly in
emergencies. Heavy wheeled vehiclgg onlsleds should be
replaced by light carts, hich two-wheelgivehicles, boat
sleds, or pack auimals, If it is fwmppactidable to secure
bridges against floating e aiid, floods, They should be dis-
mantled aud sgfplanibed by a féiry service.

ME@e 1 eegiary, npity shoull mave to positions free of
niad, o cotstrietion’ matciial should be stocked for the
im@rovdment of \ixisting positions. Drainage ditches and
secpagl siafts shhuld be dug within them. g Wehinded men
and unserviceable inounts must be evacnated preiiptly. Am-
niunition, rations, fodder, and heating angl illiminating
equipment mush be stored in giivaide iu dry places. The
lieavy winter clithigefandifoligear Of the troopsiifust be
réplaceddmmmrticios Saitablg foi wet Jicatlior.

4. PREPARKION FODMINTER WARFARE

T peiiengl teaches i that the German soldier dnovd how
to master the difficultics of the Russian winter, and 4@ he
18 supertor to the enemy eveu in winter. He is capabliinot
only of defending hingself against thefivusiian but a'50 4ini-
hilating him in attack

Prer{quisitge®®n this stperiorily Gre asfolloWs : psycho-
logical®preplratight foi thy) hargships™o1 winter warfare,
appropriate il aigd adapration, familiarity with win-
ter combit methads,and proper equipment and employment
of expedieiis. .

In building up endurance against the rigors of the Rus-
sian winter, mental discipline is the determining factor.
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Many cases of freezing are cauged by a slackening of at-
tention and by indifference. The danger of freezing is espe-
cially great when one is exhausted after great exertion or
after a long period on guard. Theun the soldier must sum-
mon all his will power in order to keep awakefand alert.
The code of comradeship demands that soldicrsgimkt assist
cach other in this effort and in stimulating the will to live.
The most seriows danger bhegh wibn confidinee in one’s
own strength is Crtimgdusinel

e alg@@htraihing nst be to cop ey o the soldier all
the xnofvledad he Will heed Lo suivival and combat in win-
ter. ) Highneld trafhing must condition him to endure ex-
tremias clygedd, moistury, and snow. Ihs trainigg will in-
clude the following important subjeets:

a. Pretectlon of the soldier, horse, vehicle, Jueavous, and | cquifpaent
against cold and snow.

b, Training—hardening ald cogditionivk that will ¢able the Saldier
live In thé simplestdames o bividae strgctives and/ nprgfised” shelters
of his* owill wensitiction instedd oF permmuient  Sheltd s,

e. Mobiilr—triiniug® skilie : Goversion of wheeled vehicles into sleds
{(winter molility @ autitink ginsg ip especiatly important) ; clearing exist-
ing roads o1 bulliluge wintor roads, Wnd making ice crossings; movements
i winter tetgaih on Lfoot, skis, and steds, and in motor vehicles,

d. Construction of positions and ebstacles in frozen ground and snog.

e. Firing and combat in severe cold and deep snow, combat on his,
scouting, patrolling, and camouflage,

There are no special ““winter facticy’’ The Famperins
cffeet of deep snowghiowiwer greatly inludhcesdne conbat
methods of 11¢imaily_asiiniz d a0d eduipped troops. Ski
troops and trotps fqumprod with Hght sleds take over the
missions assigtinds 1 Emperate sCasons to mobile troops
(motorized, mounted, and bicyele troops). (The speeial
characteristics of combat in winter are discussed in par. 5,

“Winter Combat Methods,” p. 7.)
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The clothing and equipment intended for winter warfare
must afford not only comfort but freedom of movement for
combat, and especially for attack in severe cold, deep suow,
and strong wind. If supplies issued to the unit are not suffi-
cient, they must be augmented by impovifations and sub-
stitutes of all kinds. The ingenuity of the Wilividual soldier
and of the leader in contrizine makeslifts\keeps the unit
efficient a1l reduncag,casufities.

The following fire busic requiriments fir clothing, equip-
mefit, antl wiapeas in vinis:

a. A0Gthin should Wil too warm, but it must be'svindproof. It should
perinit qui moveéments (fhunping, creeping, shooting). Extra underwear
for Clllging after swiating, and additional warm clithing | {such as a
slipover sweater), sliould Dbe carried for wear during regi Leriods and
bivouacs.

b. Camoufluge suits should be supplied®{ Jpast to patiils and sentries.

If such suits are nUl availaldmmtbey fMust be mprovised
c., Footgear is espellally, oportaiit. | relt bog's are best but iy must

bel tept dpg® H0ep Ule uppers of lealher bodls frilh freezing hard by
W ag doerboots | or\Glothl dovers Aver TLOl In addition, paper and foot
clothn (sec g2 400} should b vapped on the feet in addition to socks.

Footgear 1ust be thomy” endigh to perinit moving the toes.
d. Digpnac @uipment makes one independent of permanent sliflters, Cloth

tents ol the Finnish type (see par. 24) are the best, but in emengoitles,
shelter halves (which may ulso be uxed as ground sheets) will \do.| The
equipment should alse include plywood sheltepsd@ptable stove ) anil in-
dividual cocking utensils s0 that thegmen cal cook Uelr own 1ol

e. Skis should be provided for 40 troop) siduts, me fengers, alil sighai
and medidy) person hall tanks These dlaies of pocsonnel should also
be provid with felt boits alid ovishoots pOss , Otherwise with laced
sltoes.  8n¢ sshoes gy U used as cwnedllients.

f. Sleds must bf substil ited Uor most wheeled vehicles. The sleds must
be light, and of staldgfl width, and Jorses should be harnessed one behind

1 Canvas covers which fit over German leather boots (see par. §4d, p. 196).
Overgized pairg are often worn so that straw can be packed in for added
warmth.—EDITOR.
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the other (tandem). Field kitchens and heavy weapons must be loaded
on sleds or runners (see pars. 65 and §6).

g. Snow-clearing equipment is needed to facilitate movement, especially
off the roads. Snow plows should be provided or improvised.

h. Weapons must be mohile, and therefore their weight and ealiber must
be limited. They must be in coudition to fire in any weather. For
close combat, many automatic weapons are needed, bue it| 3 _better to
have an abundance of ammunition rather than a large nymbCi 0f weapons
with only a limited supply of ammunition.

i. Individual motoggvehicles, tanks, apl assallt guns arg often valuable
aids in winter combs | and afust he 1o dy for| dperation |0 any ylsind of
weadher. Snow_niust be ¢loared to fadilitate their meveniint.

35 Medicg® cgquipinent must be provided (b gresicr quantities than in other
seitspns,  Wrovisd mudt Loymadd for adeguate trangportation of the
wonnided, ex@ in |‘tont linet Al for protecting them agaiust cold,

5. WINTER COMBAT METHODS

Troops must not be deprived of their freedom of gitiofin
winter, no matter hoW inclement thefweatihr. Tha: must
try in every possible it to gitack the fnemy, to dani-
age his Tastallgliony, apd t0 destroy Wim. £ilobiiity on the
battlefiel’ and theeihilits to decalve and ontwit the enemy
give even n nfimeric llylwealer force a feeling of superi-
ority.

The ability to carry out a march in winter may be thé
basis for the successful outecome of a battle If possilile,
the enemy must be surprisdl, and saroris¢ s more likely (of
the troops avaid highways gid ifads &ad\inove diross, tel
rain which is ¢ansidéved Tapa salle. 3 peilgncallias shown
that enemy res stancedsgfanakist iiterafiin that he congiders
inaccessible, anil thg! erog country marches frequently per-
mit envelopmeni\af LI position. '

The enemy is particularly susceptible to aftack on his
flanks and rear. A frontal attack is very difficult in deep
snow, even when it is executed on skis.
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In winter the systematic preparation and disposition of
forces for combat are even mnore important than in summer,
and require more than twice the time. All heavy-weapon
vehicles and tanks must be employed to cut roads (see fig. 1).
Probable weather conditions must begakefl into considera-
tion in preparing for these activities. _Cgifinuous attacks
are a proved method of winter combai, Tley deprive the

“cenemy of Wreathing spellgthrodtle his sipply lines, prevent
him from Wak{is fitgs 10 warn himseli sand*loree him fo

e - i WS-
4 “-—é._ S __|—__.—¢-'- - __wmter' 3

Fj o Apprcachf

mareh

Figure 1.5 iled: cuttfag trails tnd roads in an assembly area.
(SequenccDf activities: (1) make trails and roads to positions
at the line of departure {LD); {2) bring heavy weapons, includ-
ing attillery, into position; (3) move up the infdntry as far as
possible on skis or on foot along the trails.)
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make frequent counterthrusts. Thus the fighting strength
of the enemy is sapped without appreciably weakening our
own forces, and he will be incapable of employing his own
nunerical superiority.

For this purpose, even weak but mobile forecg may be
employed. They may be gpecially formed units, patrols, or
raiding parties. It is their mission to attackThe ¢hemy on
all sides and to harass him durig@™he night ind th misty
weather, and in t¢iraig @ Which bbserviition is (ifficultg par-
ticylarly ingmeodeld aiias,

A 7 Heaktlitouph into endiny Hefand close combat are
very diffigell and costly, @sfecially in deep snow or in ter-
rain \which cafiiiet be rivonnoitered casily, it is advanta-
geousWisolate enemy forces by cutting their external fom-
munications. The enemy then must attack in dider \to
extricate himself, and his action cony®is"Bim to mda e itto
deep snow from quartérs whiti-Protict hin from fite aid
cold.

Troops Tiusgl fregiientis disyin rapidly®ven in deep snow
and hard Sroupdl; affir they Wa¥e advanced their attack to
points witiin fanod 10r macline-gun and rifle fire, Thus
they will Iiave cover against fire and protection against
cold and will be able to install themselves adequately for
defensive action against coumterthrusts. -Ifflheylic aroun!
nnprotected in open terraify fopdionghpetiods, they wil
suffer heavy (easualtimipfron ¢lemy [ire, and/ the “eold
weather, .

Organizing fir defénse 'n 1 ozél ground -or deep snow
requires muelt tithe ald 0ot in ordir to construct obstacles
and prepare for the commitment of reserves along tracks
leading into the probable operation areas (see fig. 2).
Experience has proved that the main line of resistance must
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be held as an uninterrupted line, particularly at night and
in hazy weather, in order to prevent infiltration by the Rus-
siang, It is necessary, however, to establish several strong-
points. Active reconnaissance and aggressive conduet of
operations serve as protection againstd surprises. The
enemy who has broken through is repulses b¥ counterattack
before he can gain a foothold. The Rissian is very fast at
digging igto the snow.

F— ==

o Strongpoint

#™% Trench
[EEE]dtrong reserves ’

F"L'h—s"” -==-___15EEI

Figure 2.- Prapul®d trails in a'defensive position, (The strong-
points are connected by communication trenches; strong reserves
are held back for a thoroughly rehearsed counterattack on the
prepared trails.)
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Valleys and ravines, which the Russians favor as ap-

proaches, must be blocked with obstacles and must be
secured by adequate forces., Steep slopes must be utilized
as tank obstacles. Terrain which 1s impassable during the
- summer months, swampland, and bodies of water lose their

effectiveness as obstacles in winter. This poillsmust be

especially considered in laying out defensive pesitions at
the begiuning of winter,

Branches placed to obtiuct y m 3kl {PAils constantly
he outérs rder - ot guarded by shuttling
sigrmil if the ¢ oemy |es {::_: e securlty patrols
= > +
A N
1 “ie ~
/,
/ -
/, o
Y -
&)
" N
"
honl+
ST

el Track s A;po;

Patrols and messel2rs SO

may cross the outel ‘rail = = S, =3
only on prescribed (ass-tiiils ® @™~ | Double sentry post in
The troops are alert d an wivestigation "~ heated tent oT ayailabls
is made when new trails, suspected to be house

of enemy origin, are discovered,

Figure 3.~Circular trail for the security of a winter position.

) s o«
CROPRRTTY (7 . 8§ e
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Wide fronts and troops in rest camps are protected by
strongpoints or stationary patrols, as well as by a great
number of light mobile patrols (if possible, on skis).
Around billets and bivouacs a circalar trail is the most
effective security measure (fig. 3). 2

»

6. MORALE
a. General

T Chmiyy winter villlhealn seveérely tax the spiritual
staming® of the spldicat All suitable means commensurate
with the Jitualion and combat conditions will be emploved
o bOCr his inneliresilience. The exampld@of (he soldier,
especially the officer who has proved himself i all situa-
tiong, iz a determining factor in maintaining the \orale of
the troops. Hag rness famactién and pood diteipline must
be_maintained, efbeciilly behild the finegs Tikerequisites
in Usgurnilig ubrae ale con idedptiel for the welfare of
troGns, tolagfinie sholte) naalt adequate provisions. Winter
equipmen, lighting Tacllities, and fuel must be procured in
advai® or substitutes provided. Important! Stimilate
the initiative of troops. Shows should be staled \and
soldiers encouraged (o participate 0 ¥hpm. Intllig nt
organization of sparc {imegdgti@best mear of preyent:
useless froodinggaumir-niingeriig, and ¢ sciplinary of-
fenses.

The wefare g troapsiin the®iles. has priority. Morale-
building supplite faf the fron{ inust actually reach the front
lines. Therc must be no pigeonholing in depots, railroad
stations, headquarters, or orderly rooms. Checks against
delay must be made continually. Commanders and head-
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quarters must be in counstant commumication with field
offices of the High Command of the Armed Forces.

b. Recreational Aids

(1) Reading material—Do not leave newspaders lving
around, Newspapers, bulletins, and magazines g0t reach
the front fast. There the soldier is waiting foi re¢ nt news.
Papers of ocengied territorief shodld be sint| forward
because they do| hotfillave ho (e traisported| far, ““Front
palers officidariiies also sirviathe 2arpose of 1nenleating
eow bat Goctpils i1 trogps.

Fochafize of libiary kits between bhattalions aund regi-
mentshold@®e enconraged. Field library kits ofghe firmy
Book NServiee (Heereshiicheret) are exclusively for €iont-
line troops. Rear echelons and higher headquaiiers| are
normally equipped with Rosenhore Jiiraric

“Information for Trooptt (Miltes ingen Vir dic Thuppe)
continué _to b disinbyted through ths Asiny Fostal Serv-

ice (Fetapost) tgf wisions, el copics per unit. Report
mmmediatily aliv failive U ré eive copies. This also applies
to “Inforidaticil¥or the Officer Corps’ (Mittcilunged fis
das Offizierkorps). '

(2) Lectures.—Important lectures by speslers from The
High Command of the Armeéd Foregsmue plissible anly under
quict conditions and after lng  srepagation, Lictupes Ly
members of Mmitsfon ginerdl @ultural sulgeslts (history,
geography, trivel, eaglioflics, eng madiing, fine arts) have
been successful eval in_diiall®imith,  The nmts themselves
have good men'lgk tins purpose!

(3) Radio.—The Army radio receiving set has worked
even in winter on the Bastern Front. The further issue of
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sets and spare parts, on the basis of current produetion, is
confined to front-line troops and is carried out only throngh
higher signal officers of signal regiments. Produetion and
distribution of additional sets and spare parts is being
stressed. Rear ingtallations and welfare organizations are
equipped with commercial receivers.

(4) Movies—Theaters are improvisgd W htnd the front
lines on the basis of experigmme. The inires e of available
machines, \speciallggef the projhctor nnit with direct-cur-
rent generzor or localities willontgpover supply, is de-
sigfible. | \Picinres shopn Wpegiordinated by the division
G-2 (I r B wis ae)

() Esxlogment of ““Strength through Joy'’, groups.—
O thoe tiastern Front only tours by small actihg Uonpes are
ordinarily possible. Transportation and shlfe; mmst he
considered. When constructinggmmg motion bictiire thea-
fers, provide stap e facilitiag fol acting troupes. | Tibhstages
wild also be nsed \for Wiicial hutiness Hectures, instruction,
bri fmegfschouls, the.)

Is impefiant te em e Strength through Joy '’ groups
(Kdi.-Gruppdin) accorthing to plan. Provide themgwith
transpetation facilities, cooperate with them, payv & ten-
tion to their' welfare, and provide for their scl irity in
guerrilla territory.

(6) Competitions.— Compalligns [ire piiticulariy va
able in gll vespeatss, Now Licilitied Bave beln pgbvided for
the wingowdf (3422, Wmportant’ et1viiids in this field are
inventions andgfiipiavellent Wi arms and eqnipments.

(7) Improviment Of ‘quar ers—The troops should he
nrged to ilifrove their quarters by their own handiwork.
Arts and crafts have a place in the construetion of shelters.
In view of the bare-minimum shelter conditions in the cast,
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this is particularly important. Kncourage by competitions
the iniprovement of quarters, moving-picture halls, theaters,
kitcheus, storerooms, stables, and gardens.

(8) Organization of spare time—~—In organizing spare
time, schools for choir leaders are particularly valuable.
Train choir leaders for the units of divisiond'and regiments.
Also encourage hobbies, crafts, aud amatemgthegirical per-
formances by and for the troopggm@ecupationnl ail throngh
correspondeunce coursemmmnd fivilian \work groups ds also
smecessful_ Thin kind of Umsiruction hag pridctical value
férghoflutuis ol the soldier,

0) Seaicl cenlers wSdivice centers should be especially
pronotid.  Igattvactive living conditions and the lack of
“pliges 10 go’” and resiaurants on the Eastern Froul mast
be remembered. The establishwent of numero@® seivice
centers is necessary, At larger seppliig centersin schior
hostess and several | unigrgliatesscs of The Gernian (ad
Cross UDRK) must by asizned.

(10). Beoul convaleccent campis—Bhele are successful
without{hxcephifin.| Copvall et camps behind front lines
meet an\irecat ngih ot troips. In large areas and broad
front scctii® the establishiment of small convaleseent camps
for regiments has been suecessful.

-



Section Il. MARCHES AND -
ORIENTATION

7. MARCHES
a. Reconnaissance

For every wilter miarell early and thalougiireconnais-
sang®is Pequired | Roall radonngissance should furnish the
answergfin tlie follawin questions:

{1 Whai ¢ the'depih and type of snew (wel, crusted, ete,} ?

A2 JCHOWw s the subs=oil of the roadbed?

(3) How wide is the available road? Is it rufted? IWIEC IS the con-
dition of its showlders? Is the constrncetion of a new faflic] ke move
practical? ’

(4) Where are tha sradied®=, Cipves and nailow sections?

(@) Where depthere dangid of avidanhes and of f@lling “rocks?

(W h L sectipns aie ingessable ownildpte lce and snowdrifts? How
can ey he pagliciad poosablod, dthnate the manpower, materials, and
time Uequirt L)

(T 0 the wterial in the yicinity for strewing on icy rugils {¢ pre-
vent shidding?

(8) What possibilities are there for detouring around ebstaclés aind had
sections of rond?

(D) Whieh sections pernyl two-wa w fhie Wherp can by-piases| le
constructed?

(10) WLt is th@ Cariing Capadily of billgesy(condiier tintt ihey may
have beell' i cakened bygiriftine pack ice) and of ihe frozen surface of
bodies of wiler?

(11} Are [le roids edsily found Uk night and in fog? Are markers
necessary?

{12) Where are wind-protected resting paces and facilities for sheiter?

(13) Where are the watering points?

16
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b. Preparation for Marches

Fndurance in marching may be maintained and inereased
by intensive preparations. The clothing and equipment of
cach man mnst be examined so that ill cffects from the cold
during the marches may be avoided. Shaving 1 the morn-
ing must be prohibited in severe cold weathor. | Dintments
for the prevepticn of frosthd@ st be 1isued. " March
rations must b \readd®io®colisumpion, wrajped s paper
dhd carzigdycloie t the Thal or if th@trouser pockets.

Prny ratiols in adesunate fuantiils must be issued before
niprehead™ Wirm Uring S99y be taken along for distribution
en| toutey, OQfi'marchel through sparsely wooded tersain, it
may-vecome necessary to take along fuel for bivouas fres.

Weapons and weapon parts which are not fo bg uscl im-
mediately (cspecially rifle bolts) nfist“he protegied \With
covers against snow Undwuliistine.

Wirller eqa@Pent! of (011 velliclis mut bo' examined,
Towr®p s for hagling velikles 3 hich bog down, as well as
planks tnd pfterinl to proviae traction on icy roads, must
be kept Withithesty reach. |\ sufficient number of assiatan
drivers ot escorts must be assigned to vehicles proceeding
singly on missions. In deep snow it is advisable to loal on
sleds or, other wvehicles sihgle moforevelfs wilich are (hot
cquipped with snow runnéss.

Calks in{inded g8 Prevint Torses| fram slivping” must
be examindl, | Sparc.ge ks and talk wienches must be kept
in readiness.

All measures follgleliring roadiimust be inittated well in
advance so thal advance detachments can maintain their
distance ahead of the main bodv. Men assigned to haul
vehicles, as well as special towing details with traction
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machinery or horses, must be incorporated in the march
column or held in readiness at places where traction is
diffiecnlt. (For instruction in making trails and clearing
roads, see pars. 10 and 11.) Reconnoitered roads must be
marked for the troops which are to nge tiem (for direc-
tiong, sce par. 9). To regulate passing andsi wo-way traffic,
by-passes must be prepared,

¢. March D ciglifie

Troop who ajle to [e cigaifized into a march columin
shopld™ ol ke 't 1 waflion during severe cold. Standing
aroind, €s)ectally 'n a biting wind, must be avoided. Har-

ssing must be done at the last possible “morient. On
the other hand, the time allowed for the pi:patation of
motor vehicles must be ample. M@®ps must bg waimed np
before the march is stagl@

At the beginning of tne maiell the pdie mmst e slow. In
sey @ clid anl stiong \wid it towdiisable to cover long
distinces gt a| slov pacgmiiterrnpted only by short rest
stopiy IUis péCdmmendid that short distances be_covared
entireliPwithout halts. Ixisting trails must be utilized wif
need be, even relatively large formations must be inarcied
in file or in column of fivos. Indeep sbw,evere co d, and
strong wind, the front\lanks ## ¥ hosd march hg agaii st ti
wind nyft be relisged 1tequintly. | Hirsemen usghlly must
dismoun’ #hd/ proce d on fopt.

Regulal ons gfl"we ring the dilorm, or special measures
for proteciion Uzaiysteold, myst be revised and adapted to
fit local conditions. Rifles are carried slung so that the men
may warm their hands in their pockets. The most effective
measure against freezing is mutual observation for first
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signs of frostbite, Men riding in automobiles will be allowed
approximately one brief stop every hour for the purpose of
alighting and warming themselves. Drivers of open cars
must be relieved frequently.

In case of interruptions, the march colungn nfist halt at
wide intervals. Special pushing details froms 1t halted
vehicles must be sent forward to_deal with\lasen of diffi-
ealt traction, il haunlino detafis lhidxve not Wlreidy been
assigned along (the TWhad. \Special ditachmeits equipped
with vehiflciimuik bé assigied e the rear™of the column to
pigk up exbatiited methandhorses, and motor vehicles that
bre k ddwn.

d. Haits and Rest Periods

Short halts of 5 to 10 minnfes aremthe most ¢feclive.

They afford the men Jecessagmpest vithot exposiiiy thim
too long to the cold. Tlguids mugt Ut sent/ihead tofrecon-
noiter 2ugh pfipare veshargas. Tleiiagls are essentially
the following:

(1) Arraliremunt ofdlavilities for arrival and departure.

{2) Prepu ons for sheltering men, horses, vehicles, weapons, équip-

ment, and skis.

o (8) Cleaning and warming existing sholter facilities.

{4) Preparation of hot drinks@f field kitchens argl not o uilable,

{(5) Arvingements for medical-\leatmend dths alil for rilair of aulo-
mnobiles, skis, and other| dquipient.,

Areas profycied Tromd the Wind are thie most suitable for
resting places. Pp@tection evaiist the wind may be in-
creased rapidiy Bogefnstructing windbreaks made of
branches or snow, Whether fires may be started for warm-
ing the men depends upon the situation. For extended rest
periods, simple tents must be pitched or snow caves dug.
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Guards must be detailed to wake up all the men, individually,
at specified intervals to prevent them from freezing. (For
details of tent pitching and the construetion of snow houses,
sce sec. V, “Winter Bivouaes and Shelter,”” p. 57.)

Troops need warmer elotling whilegresting than while
marching. Overcoats must be put on_ M should alse
drape themselves with shelter hialves o1 blalikets. During
longer restfheriods the chafiging bf sweall unilerwear must
be enforced by Tdecificoridlers and niust B8 supervised. If
nosglule, walin ritions dhad, abovd all, iot beverages must he
1ssued g lcoliolit drinls arc prohibited.

Horses husiibe | theltered from the wind and placed close
ooelll for warmill,  They must be warm!lyeovired, their
blankets strapped to their bodies, and they shauld & bedded
down on fir boughs for protracted zests. Pre¢iutitns must
be taken when the horsesgare vitered), The vatel should
be warmed, or hity shbuld e Dlaced Th it to Prevent the
horeg frafin atinking tho fas ’

e propasio mp ratine of motors and the water in their
coolile sistenmy must by maintained by all means. If the
rest 10 101z one, motors must be started severallimes to
~ keep them warm.

8. ORIENTATION IN U NOW-COVERED TEIRAIN

a. Genefal

The ap earanceg®’ a \indihane’is changed considerably
when it is undfr a ¢over of tnow. In the east the broad
‘plains appeir.eviminore monoibnous in winter than in sum-
mer. Qutstanding orientation points often are completely
lacking. The nature of the terrain is also changed by snow
and cold. New roads frequently come into existence, while
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others which are passable in summer become useless or
vanish under snowdrifts. Road designations on maps are
therefore not dependable reference points in snow-covered
terrain. On the other hand, ridges, gorges, woods, in-
habited localitics, structures, and telephque Mhes become
more prominent.

Orientation in snow-covered terrain is magle more diffienlt
by unusnal clingtic conditions@ 1ixeme colll for example,
affects the aceutacy@dd thedeniatic compass. og Gl snow-
Sorms gofiimal e viibility mealigihle, evien over short dis-
foitces, hengr 1t Us- allthe dnore diiiportant that the soldier
miintaifi his tnerty 20d attentiveness in order to be able to
exploittllglieans of ¢rientation. Kxperience apd thining
play a determining role. Theoretical instruction mg #up-
plement field training, but will never replace it.

The uge of existing trails must hé nnagktaken with great
care because they of in 84U 11 khd wrong irectiol Ty
may hive beegiifle b the enem ) foh purgoses of deception
and n¥ lead intg in anbush. Showstorms and snowdrifis
quickly Ublitdrate frailsl (Ui gkis, bearings are very casily
lost at the stawte®fa march) Therefore, in terrain when
observation is difficult, and in hazy weather, only one_ma
gshould start while the others observe his route.

b. Fundamentals of Orieltating

A fandanmintalg@inidiple for deterflinine divection and
location is Ths krnowlady e of onglz ox i position. It is im-
portant to ¢leck( one’s \logition repeatedly, even while
marching. In oz ¢E@owstorm, When the danger of losing
one’s direction 1s greatest, this may become necessary every
100 meters (328 feet). A complete picture of the vieinity
should be obtained, after one’s own position has been fixed,
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by comparing the ferrain with the map. The orientation of
the map is accomplished by means of a lensatic type of com-
pass, the stars, or conspicuous ferrain features. Methods
of determining cardinal directions, the time of day, and
time factors for the digtance to be coverediaredlso necessary
for orientation in the field.

In place of a map, a road sketch may It eribloyed as an
auxiliary means of orientafibir. "3t should corain data on
cardinal dire tiomgfdisthnd s, azinuths, and spedlal terrain
featuysmp Eltvations aid Uatural 'obstacles must be indi-
atell,.  The diawiag of roau =ketches and their use on

warcelics must e tliroughly practiced.

Théunest Importiut means of orientation ig thé lensatic
compass. Jivery unit marching independently il cvery
recoltnaissance squad nwst, if possible, liave Tevelal com-
passes of this typ

c. Mbthods_ o5.0ri ntc ion

Thg methods eletted| for detting oriented depends on
visibility. @5y di 5, ol \course, the niost favorahle conditions
usuallj pre@mwill The cardiual divections mav be det@inmnitied
by the position of the sun. Tt indicates due east af 000,
due south at 1200, aud due west at 1800 (yvalid for the Wrnils
of the Hastern Front)!

If the sun is not visiblg, an idea ¢f the cardihal divegiions
may be deducedd@@ornthe fucl that th show-edhvercd terrain
the lee side of lreass holey, apd slivds is grown over with
moss and lithent In Surdpeall countries the weather side
usually is tQvardilie west, buttin Russia it wnay also be in
other directions. (Do uot vely cutirely on this phenomenon,
but orient yourself as soon as possible by means of a coni-
pags.) In winter there generally is more snow on the
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weather side. However, if the weather side does not indi-
caté a cardinal point of the compass beyond doubt, it never-
theless is useful for reference in relationship to the direc-
tion of march. Similarly the parallel formation of snow-
drifts on great plaing, and of the courseg ofdridges and
streams, is also useful. In taking bearings, nefishe angle
which the line of marech makes with the gdileral trend of
these terrain f@atures. Theninridy the mireh) maintain
direction by keélingdille toatires alvays in the sallie rela-
tife posidioh

Figure 4.-Shadow-casting as an aid in following a weak tmil.

Direction may also be ditermingdeby ¢iie’s ¢n shadyw,
but the changing position oi the fou must he taken into edi-
sideration. UTh difflised light, shadow) ardyawedk and it is
advisable to ¢hservediicin claselin, 6 such light a poorly
defined snow (raill will 2o ditlicnll to follow but it can be
made easier by yeasiiiz a shadow" on it constantly, Ome
man, pulling a small sled, walks on the edge of the trail,
on the side from which shadows fall, His shadow, weak
though it may be, will bring out in relief the slight depres-
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sion in the snow on the trail. It is necessary for another
man to walk on the trail about 6 feet behind the shadow.
This man will keep watching for the ontline of the track
and will give directions which will keep the shadow of the
first man constantly on it (see fig. 4).

A cloudy sky, during periods of clear, vit Bility, reflects
the color of the terrain over consideralle distances. The
clouds over SNow- -covereddiroui are bi rrht over a pine
forest or opin vibfer t oy are dark,

Byfiight it clénr weg then, cardinal "and march directions
are nxediiy the North £tar and by a knowledge of the posi-
Honfof th nidon| and such a prominent constellation as

Vo

At night, also, ground lights are pelceptlblf‘ o consid-
erable distances and may be useful for orientalion fantomo-
hile headlights, birning villagest muzile flashel flaghlights,
ete.), .

Koo redlices visihilit . Thorelnre. dlic other senses must
be ‘ajplied_adl¥ the Thorhintdusely, especially the sense of
hearing. (Hound iratels very far over snow-covered terrain,
frozen erodilll, and vastlonely areas. For betterfhealing,
it is advisable to halt frequently and listen, to weargh&{eld
cap instead of the steel helmet, and (if thedemperatire par-
mits) to uncover the ears tempamarily’ Theferrain 1pustfe
studied carefully when|ely fiig oni soind for orientation i
order to Ceternfine vhetier (he sound inheatd directly or is
an echo T1am theade of 8 fomstilope, or wall of a house.

The sensi of(fmell tervids a¢ an additional aid in case of
fog. The wind diSperses odorz'over large areas. Thus, for
example, newly cut timber, a factory, or a stable may be
identified by their characteristic odors at a considerable
distance. A dog’s sense of smell may be successfully used
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(to stay on trails and to detect habitations and fires). A
snowstorm almost completely eliminates perception by
smell. The lensatic type of compass, therefore, must always
be used in fogs and snowstorms. The wind sometimes fur-
nishes assistance. When there is a steady wind, its pres-
sure on the face can be useful in followlilg & prescribed
directiou.

d. Controlling \?\urch Rirectifn
Experm“nep ovee that Whete obs¢ivatinn i0difficult (for

Tighanfe, m extinsiie wopdeddaaeis), it is necessary to
ploy@fedal 1leas masffor controlling the direction of

wgrehl | The {bader ol the unit or patrol is responsible for
oricgdation. Under ditficult conditions he may Fequire the
help of several men. One man will make chedfs with a
lensatie compass, another will use agpp and witch) and
two men will count Paces. g#8gadd ional hien arel detgilad
for marking the vouts, thoy miy Ue orginizeg) toform a
directivmm sgiiad {Vinlishinethod) Whde a special leader.

The ngthaefad Tine facto el the distance covered must
he carvelnlly clicebqd. "Gud sing always results in errors
Eixact knggledge of the length of one’s own pace is 1icees
sary, At night and during sunowstorms, measurennis
taken with a string or a leugth of old telgflmne wire|ire
more acenrate. The distiuce coed, e tims requind,
azimuths, aad similae dati ale best vré srded bn g rowd
sketeh, or iy wmnglich tabhle Us shown 1 figead®. This pro-
cedure mustife cargflill pricticdyldy patrols and raiding
parties. ‘

In case orielimtion s impossiblé as a result of an encoun-
ter with the enemy, it must be determined latbl by all
available means. If this proves impossible beeause of
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nightfall, it may, in particularly uncertain situations, be
necessary to stop marching and await daybreak. If the
night must be spent alongside the road, the point last
marked at nightfall must be noted o that it may be located
with eertainty in the morning. During a heavy fog, it
may be avisable to wait on a known road until it hfts rather
than to proceed into nnknown terrvain. ®n"¢Tort should
be made, so _far as the situgbimp, and telnain permit, to
maintain the Strajehi@@hpofible divection.| | Afles detour-
ing around olstalios, tha Ukiginal dirgetiol must be re-
wnell,

e Coliduct Nhen Lost

Fhew one is lost, calim and composure are nécessary
above all. IHasty and ill-considered searchef\ geierally
Jead to no result aud increase theg@@pibility ol \acc dents
and exhaustion. I{is thes@fWpe Hist to Think ovey the witu-
ationd calmly e reftace mentilly the routegalready cov-
eredy wid/fo reall heeukrenees dimimd the march. Men
alread : exhagfstel miit by Wftoehind under guard in a pro-
tected ipot. whileUkhe leader and selected men search for
the rigli®way. Anyone who ig not participating "In the
search ig not permitted to leave his place.

If the way hack campot be found, ifg#iast be deiided
whether a continnation Of theg®ipch [vill séive any e
pose—whether, within al realonable dittance) it will ead
to identifiside tfrrain such as roads railmpsls, or a river
valley, whith will@iuithey aid wwitntation. If, however,
even such all eff vt hoves futile, it is advisable to await -
a change of Whther which will'make orientation possible.
Cover against the wind must then be sought, and steps
taken to ensure security and profection against freezing.
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9. ROAD MARKING

In winter, snowfalls and snowdrifts Ireduently make
roads unrccognizable. Therefore, carefnl roal marking is
essential. Ifgpossible, throw@i @wads mu t by uniformly
marked prior\pb thedirstgno 'fall. [ Road deignibisns mnst
be knowmpto tibop who\williuse e rghtes, The removal

Ffirkers \anil the, use O0f thdll as firewood is sabotage.
Farmadient Poulls sEoWRi be designated by durable markers.
T opin_cduitry, pales, about 8 feef high, with dirvection
malkers, ““snow men’’ (Schueemdnner), wisps ol wtraw,
brushwood, cairns, and flags serve the purpose Uest. | Snow
markers may be pendered even UrChyisible U sidining
them (for instance, with#rindor coffee\ irounds| welloms is
the wlost conmmiguols cylor).

Tug Teal whete hvavy snowialls; ™8z, and other condi-
tions Makefcfi tult to 1888 nize terrain features, numer-

Figure 6.—Snow-man type of road marker.

28
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ous road markers are necessary. Orientation is facilitated
if the markers are numbered in the direction of march, and
if they are placed at equal distances from cach other.
“Snow men’’ have proved to be especially effective. They
are constructed of small blocks of snow, 39 to 47 inches tall,
with an opening at a height of about 31 ineh®y in the direc-
tion of march. In the opeuing is placed a wgry (hin panc
of ice, through which refracted nams, of light can be seen
over relatively gieat distamees fven wien visilility is, poor
(ses fig. 6).

Baad wlarkcss ntast Be erciled it lofist 3 feet off the trail
in dider taglvoid Vamineds themn by traffic. In wooded
terran, tiee thimke® ary marked with placards or paint;
brancies aic bent; boatds, paper, or cloth remiants are
fastened to trees. If complete road marking is imgpssinle,
arrow signposts must be erected at prgmipent pointh to n-
dicate the direction of narchgmg distance () the obtetive
For shouter distances, dirtition Wrigws wil bemsuflicient.

Road _tiankd's which avy been in Waaefor long periods
must be Vatchedfeausy tliwasmy may move them. If
routes are thalived Jlle distalices indicated on the markers
must be reviged.

Simple marks in the snow (for instance, three imprfs-
gions made close to each other with the ringg®g ski pole),
snow men, and siiilar signs arve.ad@ate 'or thymarkin
of temporarydroads, smeh #1 thise uiad by parolgn IU
strange trailg sfosf the rouls, ey noust obliterated
within the imriediatg™ichity of Wown tracks so that
the troops will ot (Lo adivay. It\is frequently advisable
to leave guards a®¥iuch points in order to keep units on the
proper route.
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10. ROAD MAKING
u. Generai l

The construction of roads in winter is not the speecial
task of the engineers but is the duty of allgroops and arms
of the service. In snowy terrain it is hesuently easier
to construct new roads at favorable lotutions (for instance,
to by-pasg defiles) and t@fnialntain then than to clear ex-
isting roads, @lé™aidp Wil be Vecessary \to Wk new cross-
couptmm. rdads| frequentiiy (for/ eva¥ing ‘marches, bringing
IPavy yeapins | into positiclPelc.). Roads in snow-covered,
pailiess terpain ¥l cut by small trail details which speed
alibad S1skis to mark the route and by larger road-con-
struction defachments on foot. In winter warf the for-
mation, equipment, and training of trail deéfhils and road-
construction desachnients are gfidispensable 'n a4/l units.
In establishitle maftcsTor tacticel and tichnill pur-
phses thasfalloviing| types | of Uerraiss anl approaches are
wsu shidtable s flad colntry/ plateds, sparsely wooded land,
folnst pdilis proticted [fom the wind, frozen rivers, lakes,
swamps and existing| feld paths. Across opean cofintry,
trailsshould be laid preferably along telegraph lines, £ mtes,
and similar installations, 'Terrain which is exhosel to
snowdrifts is less smitable. TherefGre, poutes should be
established from 100 o I melers (328 t0 492 fed) filgh
the edfes of ds, and in clparthes gt th@narrowest
pointse ilefily 2 vodid torraiy 1s ailicult and should be
by-pass¢! whalicvel pol ibl this also applies to insuffi-
ciently fiozel \swdnips, patdies of melting ice, snow-filled
hollows, dccp ravines, gorges, defiles, and steep slopes.

Obstacles around which suowdrifts may form (for in-
stance, farm buildings, piles of stones, and brushwood)
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must be removed or by-passed at a distance equnal to 10
times their height. On inclines steeper than 10 percent
it is necessary to cut the trail in serpentine fashion, obligue
to the slope. Curves must be made as wide as possible,
becanse sharp curves are more diffienlt for sleds than for
wheeled vehicles.

When trails are being reconnoitered arfl platted, the
question whether the roadway ig#ghe a one'lane br a two-
lane artery muil be cofiliderfd. Al first onlv a ame-lane
segtion is_canstrieted (ThA sfandarf width ol sleds is ap-
prowimflely U feed 10 inchel ) “Byfasses wide enongh for
twq sledsgfie Titel add dgitney should be at least 15 meters
(abput 82 fedihlong. | Finally the road may be, enlarged
to nidlle a two-lane artery. A double lane is preférable
to two separate lanes because the latter are less dliciélt in
case of traffic jams and snowdrifts.

b. Methods
The ¢ @thdll of riakiie 1hads fepen@®upon the type of

traffic the roadt will have [ Wcar, upon the depth of the
sitow, ang the\easfipment available. Ski- trails cut hy a
trail detari"will suffice for small ski detachments which use
only man-hauled sleds. Larger units with animal-driwn
sleds and wheeled vehiclesgvill requive a a@aa @enstructian
detachment. Trail details tausf@iar@abiat 1 Lour aheid
of a marchifle col Foad constinclion dflacHihents
need a start @ seviral hioars, depandint upoiiie length of
the road to be cut.

A trail detall usielly s compised of one moncommis-
sioned officer and 6 to 12 men on skis. Several trail de-
tails form a trail troop. It is advisable to attach rulers to
ski poles for measuring the depth of snow. The trail detail
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lays several ski trails to facilitate the movement of the
following unit. If possible, it removes minor obstacles and
ereets simple road markers. In case the unit uses man-
hauled sleds, two men of the trail detail ski behind each
other in such a manner that the rear man uses only one gki
track of the front man in order to cut"a thied track, thus
making a trail for the sleds (see fig. 7).

Light sleds loaded only ggitlgshovels tind Jicks travel at
the head of| the eolgiip, 7 hey aiy followid by athers which
drag_senifeibus ‘rees \ar|logs. [Wexdgin Whe column come

Figure 7. unctionag@i the lrail detoill ((1) The leading pair cuts
the first ack; (12} the tecciid puir clears the curves; (3) the squad
leader miintaidmthe direction of march; (4) this pair removes
obstacles; (5) these men cut a third track (triple ski trail) for
light ‘sleds; (6) this pair levels the trail; (7) these men post
road signs and improve the sled trail.}
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Designation | Strenyth

Mission

Equipment

Trail-bluz-
ing detail
on skis

Q
Q
L]

LUnder command of an exper-
ienced officer, the detail
plats the trail, struightens
curves and grades rough
spots, removes sruall obsta-
cles such as branches, and
marks the route

2 M,
2 horses

Compass
drill, e

, wire-cutters, ice-
rowbar, ice mepsur-

portable
. Other
is loaded on

Bled wi 1 NCO,
tree 1 EM,
trunks 2 hurses

4 shovels, 2

uxes, I cr‘)ur.

molitions mute

mnsteri
terial,

1 pair of pliers, demolitions

al, construction ma-

Clears snow from foot and

vehicular trails,

Sled with
fir tree

an fr
ulal frails.

1 axe, 1
shovel,

chai

chains.

wire.
pickaxe, 1 sno
9 tree hod

kuxc,‘ SNOW

5 tree hooks or

Figure 8.—Organization and disposition of a road-making

detachment.
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animal-drawn sleds to cut a roadway and pack it down.
Supply sleds and wheeled vehicles form the rear. The effect
of this sequence of sleds with varying loads is to produce a
road for the main body of the unit. (For details, see fig. 8.)
The men in the march colnmn pack thegsnofr solid and re-
move obstacles.. If the snow is deep, skierg e sent ahead
of foot troops. Men and draught animali at the head of the
column mugh be relicyed fpfquenily.

Side plow

Widenlng plow

Advance plow

[

riguie 9.—nquince of snoy plowiror clearing roads.

Sir e nely’ent roadsiire soon damaged at magy péints’
by large bodies of marching men, it is advisable to assig i'a
road-constrnetion detachment to the head of eachitohiun
for the purpose of malifng repairs. The detdchment s gen-
erally composed of a relifolifd plitocn under the conpnand
of a comnissigu@d Ufficar,

Snow Zhont 20 4fches degn call be cleared with snow
plows. Far thit puriose, \the tollowing types are used in
sequence : Irsc pioftvs, advanci plows, widening plows, and
side plows (fig. 9). The horse plow is not drawn but is
pushed by horses. A strong detachment of men mmst
always be allotted to each plow section. They must be
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equipped with shovels, axes, and pickaxes for the removal
. of obstacles. An improvised snow plow is shown in fig-
ure 10,

Angle iron, with
point formed into
ring

Figure 10.—Improvised snow plow.
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Roads with 20 inches or more of snow which will be used
by heavy traffic can be packed solid with snow-rollers, The
rollers are preferable to snow plows because they do not
create earth banks at the roadside. {Rollers arc not in-
cluded in tables of basie allowances. Ifis disirable to have
them made by construction troops forgsstince to combat
troops. A suggested impromiged type 10 shawn in fig. 11.)

. Figure 11.—Improvised snow roller.

Another method of hailening rods | to frenze theny TS
method $ras vergmmmeceiiful in Firdand and 2ortlirn Russia
and depiids tpon tie availatility Af watdl., Only sleds with
wooden water@ianks \ary required. The tanks must have
several opininggeeh the bottim, at the rear, for spraying
the water. To prevent the freezing of the water while it is
being transported, the tanks must be heated with hot stones
or by other means.
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11. WINTER ROAD SERVICE
ua. General

Continuous and safe travel on all thoroughfares of mili-
tary importance must be assured in the winter ag well as in
other seasons.

Various types of vehicles can negotiate, ol levil ground,
the depths of smew listed belows®

Horse-drawn vehiclen .. 0 (., .." .0 ..... ..... eeeldeaeavis inches,
Cqlhinercial PASENEZEl CATS o de i hernasdiianslinesenaaas, 8 inches,
Co erof i -type Brachs ke s AT 12 inches,
Cross-counteyd®e pasionger waral with ¢haing. . ooovveinennnnna. 14 inches.
Cros couriry-type trughs with chains............ Craraasa vv...16 inches.
Prime mot opgid tanks (fon instance, an 8-ton prime moger

witl frailed guil) o i i e e e e e e 220 i es,

Tey roads, especially on grades, can hardly be u ed Vith-
out special maintenar®e. Roadsmusl be cidared afiir el ery
snowfall, and icy surfiees fiust ik sinded.| This pricedure
require; specifli 1oad sirvice mn Wontos, anil suci serviee is
the duty of all traf s, Watises ¥ith horse teams, prisoners
of war, ajd, ef Decially, 1unitipal road services, will be used
as auxilia iz, foMe€s as much Ws possible. (For this refison
it is often advisable, in regions with many settlementsJike
the Ukraine, to use roads which lead through.the villag s.)
Regulating and supervising traffiggia anfesseniial part| of
the winter road serwice, wiich Shoulh Bo linké! with the
existing comiunigdiion hetl | In case 1f a hlogll system of
traffic, commynication® ‘aust b yinstilled between block
points. Every infividu |\ uiing| the road, especially the
drivers of motan viliicles, must,"for the common good,
adhere to strict road discipline, observe all traffic signs,
obey all orders which may be issued, and help in a comradely
manuer m ease of traffic jams and accidents,
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b. Preparations

With the beginning of cold weather, a winter road service
must be started on all important roads and paths. Posts
for road guards must be established along the road, and
communication between the posts and hvadqiarters must be
provided.

The road guards reconnoitemeertain sietions of the road
before the first snogiall, afid afted the beginnivie of freezing
weather and inoW, they irivel ovir thase sfetions and check
theid condition. | They! repamtgmmediately the depth of
snowfalis, snewdi Fggfand icy surfaces.

Alsimplified sysiam for reporting road conditigns, which

5 uscd successfully by an army group in the cist, during
the winter of 194142, is given below:

(1} Weather c@uditionson thdroad —

Free of snow ayd ey ..., ... ... 1]
Muddas R TR DR L. ... ... .. 1
Biusl of suar or dee ...l S 2
SHppers L e e 3
fard mow st o e i i e 4
caft auiilig the day, frooom at night. ... ool ) . B
T the process of dryllg ..o v ii i ie it et it a e 6
Dy i e e e e e et e e 7
Snowdrifts ... .. e e 8
(2) State of repair-

No 1onairs gl proisess ot the moment. C ... .4 L. 00, 0
Worl i piigress ol roddd. L0 L L 0 e 1
Single ane a0 L L e 2
Bingle-line 1oad willi by-passel L ..o e 3
Doubleine . ... e e 4

(3) Capacity of roads.—

For vehicles of all kinds. ..., 0
For trucks up to 3-ton eapacity. ... ... ii i 1
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For trucks up to 1%-ton capacity and for tanks........... 2
For tanks and animal-drawn vehicles only................. 3
For onc-horse sleds only ..ot i enanan 4
For pack animals only «.oeverrvrn e irerirnnns P b
Closed to all vehicles and for all purposes................. (1]

For example, if in a reconnaissance repoil th{ condition
of the thoroughfare was reported as 433, it wpuld be inter-
preted as follows: the street is_sawered with a hird snow
erust, has a sing'e lancgsith bf passes, and ig suilable for
tauks and animal drasn velidells.

e — i —

2
l >4

—_— e —

Figure 12.—JI Andrew’s criss used .to mark by-passes!

All personnel and auxiliary forces available in bilitts
along the road, including@reliefs _and rgiervel must He
cquipped and organized with foldsighth Froper fquipmeit
must be furtiished AN The equipment Yhould consist of
weatherprodl dlotliingggiod Thotgvar. diittens, knitted wool
caps, snow gorelef wigh slidvely, spades, pickaxes, and
picks. The roa Lauiife cleared 0F everything that might
impede traffic.

Shortly before the first frost sets in, the surface of soft
roads is made even by the use of graders, agricultural
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equipnient, and heavy harrows. Later snow-clearing work
is considerably facilitated by these measures.

Markers are placed at the edge of the road, on both sides
if possible. They are attached to milestones, to trees, and
to fenee rails at points where materialgor fhad construction
is stocked, and are also put up at passages id obstacles of
all kinds. By-passes are especially mariad iy St. Andrew’s
crosses (sPhrdage Kreuzeld (scefig, 12)0 Stiaw fences and
antiskid miteriad are wtdled aldigside the road,

c..Clea: hg  Roa'ls

froop willlusc all available equipment—shovels, rollers,

anaWbrse-drawnimotorized, and centrifiial (hlows—for
clearing roads. (Motor-equipped snow-clearing roops are
usually army troops.) After a héaswy snowfdll, al nass em-
ployment of maipower dgaalwal’s required. (leal ng must
be,started immediafily aftr The first snowfalls and must
be repeated Bontuudily. VWarllne aakes the work more
dif cult.

I8 posfible, fhe 10ad ust be cleared down to its surface.
If sgme “HBW 15 to be 10ft for sled traffic, only #defith of
1 to 4 inches is needed. It is desirable, for the progection of
road surfaces, to retain a firm snow covaer.on the celliral and’
northern fronts untiltthe end of frediing v eather.

Snow cleared from [pad{ must be widely scatterell away
from rond ditgliesi ALt Yhust not be piiad vyl as piling would
cause re s snowdpil's (Ihavy worl done once is worthwhile).
Deep-rutied @low Jihichl ha been hardened by traffic or
freezing and ha®@n uneven strface can be leveled with agri-
cultural plows and heavy harrows. Loose snow is packed
into the ruts. Melting snow must be drained far off to the
side, and mud must be removed. All traffic signs, especially
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warnings at railvoad crossings, must be shoveled clear and
checked continuously. ‘

d. Snow Fences

Snow fences of two types have proved effective in pre-
venting snowdrifts on roads. When an W adiumulation
feuee’? (Ablagerungszaun) is used, snow pilegs &y on either
side of it. ““‘Guide fences’’ (Lagifgiune) caise (the snow
to be swept by the windglpan dblique angle to\the Toad and
deposited at a disfanis fron tlid thordighfare Where 1t will
uot interfere With trallle (sei fighid)

Riow-TepsC hrolictighgdiere the prevailing wind blows
apploxitately paradlel to the axis of the road is shown in
iz 3 () and (8). "All fences must be set at'an Ungle
of 25 to 30 degrees to the axis of the prevailing wWindj and
they must be erected 65 to 80 feet fromdimmadecs of the rond.
Additional fences must be_epg@ind 100 to 100 feet fiointhe

cdges.
Snow twcef are tady of Poles gnd Shade’n sections 3 to 7
feet squate. Ragid br Texi cetions may be made and

erected (e, 10, . Zey "nust be prepared in advance and
erected belpke the first snowfall (often even before the
frosts begin). Fences must be used where the natural §on-
tours of the terrain may canse snowdrifts. 4Ty should be
erected at a distance from the sd@@nf flle roadl which|is
10 to 20 timesghe heightpof the féalice. Thel must be vektical
and, if possib Patfright angles h the previailifig direction
of wind. Natites meist b athed feefinformation on wind
conditions and {rift spotd. “If wood is lacking, timber fences
may be replaced i genow walls made of snow blocks, These
require constant repair, but they have proved their useful-
ness in sparsely wooded regions, such as the Ukraine.
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Weather side

A road which 1s on a level with the surrounding area
generally remalns free of snowdrift

9 Snow hanks left by snow plows create suction and
=/ presiire, which will cause snow to pile onglie
road again: Snow banks must be leveled promptly

L & -‘.. 2 ; A M
: 9‘t§ gf&-{%w,mfgﬁiﬁamﬂ

oA road willl a gently sloped profile remalns
2 generally| ‘ee of snow, -

Hrid

CEEEE
= L

7 Pressiis an{ suction develop on a road with a’
modefalslope end 1 will eventually get
czed with spow. || rotectlve drift fences
are necessary,

Figure 13.—Snowdrift factors affecting roads,
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Wgather slde Lee slde

—_—

A road with high bahks on both sides
will develop suction and get blocked.
Snow fences are necessary.

(F- Hedg s on| e ee side cause snow to pile

“p and thery ‘ore they should be cut down. Woods
on the lee sz have the same effect, and snow
fences on the weather side are necessary.

~4-—-—Slops of terrain {onter 1L \of road

\
\
N
1\
A\

Prevalling wiii \ c%(‘a,y
. Gprps
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Drevalling wind| | O
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Figure 13 {continued).—Snowdrift factors affecting roads.
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Wind
directis

RIGID SECTION

FLEXIBLE SECTION J
Figure 143-Types of snovf rencis.
e. Treatifient ofBlippery Surface
Slipper) snowglid ice furi e should be sprinkled with

small-grained ¢ind, 4 tavel, ol crushed rock. For slippery
snow surfad®, a coarser type of antiskid material can be
used than for ice hecause it is pressed into the snow. The
antiskid material must be piled in advance along the road-
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side. It should contain no earth. The piles must be marked
so that they inay be found after they are covered with snow.
The material 18 spread immediately after the surface be-
comes shippery. If sprinkling is done from trucks, the
shovelers must be tied to the trucks with wgpesf When the
" ice crust is chopped or removed, the surface of the Foad must
not be damaged.

f. Transition fren Siow 1 [ud

Ther, duriie the transition pedia@Trom winter to spring,
temphera@iics e Who\ il eezing in daytime and below at
nmgl, roadsdave dry oud hard only at night and ia the
mortiing. Vehicular traffie, therefore, must he hmifidsto
these hours, Men whose duty it 18 to dispateh welicles
must see o it that adgantage is takenfol the most fivorible
hours. Al drivers, anil espaiatin di vers of motor \uhicias,
must stictly ohe@awe 1 affit diseiphin

Besidis the méisuids [hentigned “@ider the heading
“Season of Mud s0d Thay “(par. 3, p. 3), the following
points a1y impesdAnt in maitaining roads:

(1) Water must be drained off the roads. Roads, therefore, mmngh 13
clenred of snow Defore the thaw period so that ditches and culverts tan
function properly.

(2) Driving on dirt roads must, he absol@cipaveided unle's such rogis
are completely dzy. Cart traffie diking the mud\period mugs be directiil
to tracks on the left and Figiil of the rogd.

(3) The dryilig of dift road can be e nedited by grading the surfaces
with emergeney 16 eling g00ws. | The\thud (@8 Temoved must not interfere
with drainage. Diiches dnd eyl artstinust he kept open.

(4) In inhabited leealitll8. roads can be graveled by the demolition of
stone buildings, Large stones make the road worse; only an even layer,
improvised from bricks, will serve the purpose. Sticks and planks for the
construction of cordurey roads must be prepared during the frost period
in the combat zone and on all indispensable supply roads. This applies
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especially fo those sections of road which lead through depressions or
valleys and thus dry later than roads on high ground.
(5) Sources of sand should be loeated. The sand should be piled in
readiness wherever it may be needed for spreading on wet sections of roads.
(6) Lumber for the construction of small bridges should be available
at the lowest points of roads and paths,

12. ICE CROSSINGS
a. Capaciig of lce

The_thickilest of icc\cinsts mivy vary'in every body of
wafer, \Ovel rijer cuireilggfiear the banks, and under
snowgic ice eru hdafzenerally thin, This also applies to
swimnpy/ osouid Ynd warm springs. An ice cyust under

hicit the water level has fallen breaks more“¢asi =than oue
resting on the surface of the water. Larg@blotks of ice

I
(|

Figure 15.—lce-measuring stick.
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can serve as a raft for several persons. Caution! During
the thaw period ice becomes dull and brittle, and loses its
carrying capacity, and heavy trafic wears through very
quickly. In determining the carrying capacity of ice crusts,
not only the thickness but also the nature of the ice ig a
factor. Only light, clear ice is a reliable carric) @ The fa-
miliar dull upper and lower layers must not be ¢insidered
in estimating itgstrength. Befgd™Wmturing 'n 1 ige-scale
ice erossings, sampleadiociiy niast be eut out' and abecked
fof firmpas Measuement 40e takin with a centimeter
ruli cquippedinitha mgvabld angic@im (see the ““ice stick,”’
fig. U9).

T loddespidity of ife is shown in figure 16. Hhesd fac-
tors are dependable only when the proper mareh intgl Fals
are observed, and they give only a generat idey of| the
weight which can be sytained by ice glirfacis.

b. Prepiirations™aiid Safeir Mec uiis

A crosting m@tt b made ol ice erust of uniform thick-
ness and, \f phssilie) ole without holes, Approach_and
departure ¥0ads and gsome by-pasgses must also be available

For measuring the thickness of the ice along the erossing,
lioles are cut at distances gf about 10 to 26 [l from e
center of the route, and spacid funfit 5500 € feet 2part, The
crossing and @ stripggi@mt 20 feir wide on both/ides of 1t
are cleared of fnovw'go thit the couditicn of ti¢ 1ce may be
watched during the@narcy, Crosiings for motor vehicles
and foot troops wre Gpwitikied with sand. For sleds, a thin
laver of snow should be spread on the ice, The various
crossings, roads of approach and departure, and holes will

be marked by small snow walls, railings, or poles. The
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5

capacity of the ice and the intervals to be main-

tained will be clearly shown on posters.

Ice Minimum
thickness Type of march column interval
(inches)! (feat) !

1.5 Single riflemen on skis 16
1.9 {nfantrid stended order 16
2.7 faniiy in file with double/tervily 23
3.4 Tifantiin mivch columnn; single horses; sleds 33
itha i tledls; motoreycles.
58 March ¢ilumn of infantry and cavalry: single 49
sleds with up to 2,000-kg (4,410-1b) loads ' gun
and limber of light gun-howitzer, separated
.7.8 Light artillery (up to and ingluding light guyi- 65
howitizer, horse-drawn)y( inediin passeng
cars) 124-tongd®ilihs willl a total load of 3
tons.
o 9.8 2-10n tritks with a tolo] loddhaf 4€ions, 82
11.8 loted ‘edlumn) I arms; 3-ton trucks with & 98
! totil loadl of € tons.
7 /-ton trucks withi'a total load of 13 tons; 10-ton 112
trucks with two rear axles; armored scout cars;
Ml II tanks.
15.7 20-ton vehicles Mk IIT and IV tails 31
23.6 45-ton vehicles 164 I
1 The eypionatifin for tie odd figires is /that T80 Svere converted from
centitheters|ind iretepd = HprTe
iguroy 1&0-Load capptity of ice surfaces.

Surveillance for cracks must be maintained by bridge

guards.

Cracks can be frozen solid by filling them with
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snow or water. Single cracks oblique to the crossing do not
essentially decrease the carrying capacity of the ice, but
large parallel cracks are indieations of exhausted earrying
capacity, and when they occur, a new crossing must be
sought.

Traffic across iee, like traffic across a hridéwpmust be
strictly eontrolled. Traffic guards must b stitioned on
both buanks and on the ice, MESCHy serviedd and salvage
parties must bl kepfdbii he flert neir the elhssii@bto act

Figure 17.=lce-crossing frame for guns and heavy vehicles.

in case of accidents. Thegy must have pfopeilequipmiht,
such as planks, trees, ropes, teifods, anll block and-pully
arrangemen

¢. Crossing

The crossing Wust proceed continuously. Do not halt on
the ice! Mounted personnel and drivers of horse-drawn
vehicles will dismount and lead the horses (screw in the



510 GERMAN WINTEE WARFARE

calks). Motor vehicles and tanks must drive slowly. They
are not allowed to turn or to pass other vehicles while
on the ice.

The assistant drivers of heavy vehicles must observe
carefully the vehicles ahead of them. For thg crossing, guns
and heavy wheeled vehicles can be mountidgon sled-like
wooden frames; this procedure will male fyaction easier,
distribute the weight, and p#CV@at the wikels from cutting
into the ice | seedi€. 15,

L Fzinfc cenient of |12 Cipfdles and Ice-Bridge Con-
stratiic

Winkslrusts whith are to be used for the cwbssing of
troops may be reinforced by freczing. The simpleg Fmethod
of ice reinforcement is to put lavers of sndw ald small
lumps of ice (abofit 1 inch squanf) onthe surfate and pour

Ao

Figure 18.—Ice reinforced with layers of twigs and straw.
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water on to freeze them., Three of these layers, each frozen
separately before the next is added, inerease the carrying
capacity by about one-fifth.

(D) swi G E( BRILGH IN) ) POSITIC

(2) \CE BRIDGE READY I'UR CROSSING

Figure 19.—lce bridge for crossing open channels in partially
frozen bodies of water.
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The carrying capacity of the ice crust is increased by
about one-fourth by adding and freezing to it several
layers of twigs or straw, each 2 to 4 inches thick (fig. 18).
Likewise boards, planks, or round lumber can considerably
reinforce the crust if they are added anggfrofen in a similar
manner. (Be careful: sunshine causes_tl e to melt.)
Tt is also possible to traverse open segtiony of partially

) rater 1s still
, a long bl of ice is
gs the opening (fig.

v effecilv in leand

>

ice must be (,heckcd prigh to e Cross-
ing. Most swamps freeze rapidly and the ic S as a
sohd erust on top. \Iossv swamps_(tundras) slowly
and the ice bursts Mogsy

gwamps covered %iue 0s8.
of willows and elder




Section IV. RAILROAD MOVEMENTS

13. GENERAL

The passenger cars which are available are 1 dgadeqguate
for the movement of troops. Thercfore, fieight cars are
being nsed as twoop carriers ex@i My winter, Bud 1t must be
realized that nel allaffeight ¢ s ard equippel wilhpstoves.~
Fren mepamsengor ¢ors hedting: cannot alftays be expected,
b tust of teehnieal Wifficyilies ¥@Mis is especially true of -
foleignglivs, aillhad THICS which are electrically operated,
and smull tybop trains which are attached to freight drains,
Conscquently, before the start of any movement, troop must
take all possible measures to protect themnselves ind their
own equupment agaimst extreme cgldl; he transportition
authorities may be donsylt€d 10 4 lvice.

14. PREPARATIONS FORTA TRAIN TOOVEMENT

The naverfent ¢f grgnps larger than 30 men shonld be
planned ¢ leded™days in adbance so that the most suifabl
cars may be prepared and the heating installations chegked
For the comfort of troops or horses, the floors of froieht
cars should be abundantly overed with stfaw. Walls wlich
are not air-tight should be fealld witiipa ier ant straw. | If
possible, additionat®laikets shanld bepssiad.

Wooden compartmasrt sliiuld he abnstructed as protee-
tion against the welitherfor ghtiaireraft crews, and also for
field-kitchen crews@@ the field Thitchens have not been
placed in freight ears constructed for this purpose. If com-
partments are made, however, care must he taken that the
cars are neither damaged nor overloaded. Planks should

53
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not project. The antiaircraft crews, as well as the field
kitchen crews, should be equipped with antifrostbite salve
(Frostschutzsalbe), protective goggles, guard-duty sur-
coats, and overboots.

In snow or in slippery weather motoy, vehicles and tanks
should be loaded and unloaded only if raill4md cars, por-
table loading platforms, and loading lridges have been
cleared of spow, and sand ha@ ey strewn i the floor. Motor
vehicles and fanks@nogid Do wedged in especiall® tight and
lashedslpwn| with cables W ordir tdiprevent them fromn
stiding. _Storiwe Datteris shdlid be removed from vehicles
nd Afansported in idated passenger cars. In extreme cold

e tadiators of mitor velicles should be cgwerdd to pre-
veunt freezing. If necessary, pack them completely i straw,
straw mats, or blankets. Water containing Unly a small
amount of antifgeeze solution ghioullh be drined out of
radiators and kept imdeccptalies, if| they ar available.
Whtn cheys®@), stives are uied s ppotectidon against the
cold on Craipg whith ke timspoiting tanks, the stoves
shoull be gnlleit at The siticduled fuel stops.

In siippesafeather, horses should be loaded and snlogiled
only wiien portable loading platforms and loading_ brid #ts
have been strewn with sand. Horses must be well ¢aveiid,

All measures shouldghe taken to inglire aherence fo tle
time limit fixed for loading®d or Wis burpod, promjt con
tact with(The logdiiighstalion| s impprtant. T the time limit
for loaditis and unddadiry is not dbserved, there might be
serious distuption ofl the lraill schedule.

15. PROTECI\VE MEASURES EN ROUTE

The passenger cars shounld be arranged behind the locomo-
tive in such a way that the heating of all cars will be as-
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sured. German freight cars are, with a few exceptions,
equipped with stoves which arc the property of the rail-
roads. These are installed by the railroad authorities, who
also provide each car with a supply of fuel. In order to
obtain new supplies of fuel, the transport gfficeg must com-
municate with the railroad station provost or the station
master.

In an emerggney, fuel may W@ takbn from The 10el supply
for the engine.| Ingtfic 1usdian briad-gangy fredght cars
iftue stam@@shoild Pe wnstilled, but the Ttove must not be
Puimitied ta corte il contiet witit the wood. The smoke
shipnld Mave & frdo oultél. Fire extinguishers must always
be th readisess, The Wise of car furniture, snoyyfentes, or
equipment from railroad stations as fuel would b ®very
much to the disadvantage of the units which follow and must
absolutely be avoidgl. This also afpliesito the siealipe of
heating hoses, stoves, piflif, coahbetes, silling and sleeplig
facilitios, andfBodh panels Heallnginstaliaticis should be
handl&d with grefil care. | The duisappropriation of stoves
upon defrainfhe ig'torlidden. The railroad authorities are
responsiple, folstlie 1lluminalion of the cars, but the failufe
of lighting facilities in Russia must be reckoned gyitl
FEmergeney illumination with the mnnit’s_own materials
should therefore be prefared. Lichtsdshouid alwayl be
covered.

If units at e trag@poited Writhiut thiir e £21d kitchens,
a request fop supplepitar rations must be made at the
sanie time that thd movg henillis rranged. During the trip
continuous colaet WiTH the transportation authorities must
be maintained. A request for warm drinks from the food
distributing points of the German Red Cross should be
made in advance through the transportation authorities.

=]
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If a movement is made in unheated cars, the troops should
be permitted to stay in heated waiting rooms during com-
paratively long train stops. For this purpose, contact with
the transportation authorities should be established and
maintained en route in order that armng@ments may be

made.
At every stop the field kltc 211 ghould
Frequent r@lief : ‘Wit crews rain guards

should be a troo i1 ated cars

i y th&e in unheated cars
>l - 5 In motion).

' the men should detrain and engage

1ey may detrain or entigin ¢nly upon

command Guards shounld be posted to preme

from crossing the rails. Doors and indows oull not be

left open unnecefsarily : g

col A guard slhule
o f

a

e hot drinks.




Section V. WINTER BIVOUACS AND
SHELTER

16. BIVOUACS
a. General

Comibat requifemdils an(iths dearth of settlgments, which
olten afc utielesn allyway| folthedquartering of troops,
friquentlygitike T netessal’y to be completely independent
of \hernfunent billdts.| On the other hand, frequent biv-
ona kingWfay 1mpair The combat efficiency of Whe {hit.

Bgpecially eareful security measnres are requiped ‘hen
in bivonac. The site of a bivounac shenld be carioufiiged
as much as possible,ind shepld be fifficull to apploacih by
the emgmy. Nearnesy to proteativez seetirs ig tliarefore
generallv addlzans. Un aldition to agexissive reconnais-
sance aldl secnrdd hea urd oy thd construction of field forti-
fications {and aboyall of ¢hstacles) gnarantees the safety
and unmgleste@ quartering 'of the unit. Small unit¥) es
pecially patrols, can best provide security for themselyds
in terrain which cannot be reconnoitered easils

Sentries must be well cahouflagad.to af 01d royealing The
bivonae. Low temperaturis ¢ biting vind will make it
necessary to \rpeliefe them| frechently Bt cade must be
taken to maln ain conditinity of ¢hgerdution and to prevent
the enemy froii drfiwing Jefinite ¢onclusions concerning the
posting of sechpity™0rces. Wedpons and skis must be
kept within easy reach.

Aside from tactical reguirements, the selection of the
bivounac site mmst depend on protection against dampness,

57
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wind, and cold; and nearness to a supply of wood and lum-
ber is desirable. Low ground, depressions, and valleys
usnally have lower temperatures than their surroundings.
Snowdrifts around hollows and accumulations on the lee
side of elevations may be used in the constpuction of snow
caves. Arcas free of snow are exposed to thsvind and are
not suitable for bivouacs. Wooded area ar warmer than
open fields and conceal thedZioWof fires, Fii trees which
are not too higha#witihbr nches that extind @dwn to the
snowgmiford coll sheller \possivilitils for smaller units
whillh are heayily inoweil in.

Wik o the bifotae must begin immediately after the
Dalt W tlatthe mep may stay warm. Extragtimg spent on
coustruction shortens the time available for rest hi¥nsures
greater relaxation and warmth later,

Beds of foliagegpimoss, straw, Mbarai) skis, fus, 2ad shel-
ter halves may beluse@4s pibte tion aghinst dasapnels and
low( ground™@mperatures. Clothing 4nd equipment must
be @ivaned of s3 0w efols thel are brought into the bivouac.
It ma: bedieces ary fo Lave this measure enforced by sen-
tries. | Sindgind diminithes warmth and affects ghe Keat-
ing of the shelter, the entrance must be placed on the lde
that is least exposed to the wind. It shonld, if poss ble; be
cloge to the ground afl is best if itfieadiupward The
shelter itself should be asTéw alpessible,l while bedding
facilities Whould™ie s Vigh as pdisiibe. fhe sources of
heat must be "plagetl \loy in firedlioles and cooking pits.
Special protecti®e wal's aid plastering with earth and snow
minimize the eftCaGt wind., '

The types ol bivouac construction depend upon the situa-
tion and upon the material and equipment which is avail-
able. FExperience teaches'that even bivouac conditions



WINTER BIVOUACS AND SHELTER 59

which in the past have been considered unsuitable, or praec-
tical only in an emergency, are completely suitable for
German soldiers.

After adequate training and experience, living in winter
bivouac is not injurious to health, even in very cgld weather.
Preliminary acclimatization is necessary.” Eftea under-
wear and an under jacket should be woril as| brotection
against the cold, Blankets wayrhp body b terthan over-
coats. If the ynderwe®is ¥t and there is no ‘hance to
datv it, it namst be woill over the dry exira yaderwear and the
uider fickets ) Otheriise, if thelgat®anderwear 1s taken off,
it Treczegnlf, Whel Smafizing of underwear must be en-
forved.| Sevgiil light Yiyers of clothing keep a man warmer
thailghe thick garment. All tight-fitting articles'of elithing
must be loosened. Rags and newspapers pushed Th s¢reral
layers into the trousers and undergl@yiacket (¢ipecally
near the chest, abdorien, ap@Klne’ 5) aré wood priotecton,
Far myffs, knithad warl cips, myflers, writiletgl and gloves
complg #thd pivorie dhifoim. Shoesimilst be put on again
after sorks ap@cna lged in | W0 mely cold weather in order
to preveit thi leatlicr from fteezing stiff. During the pighj
the havertfitk may be used as a footsack to warm the feet.

Prior to sleeping in a cold bivouae, the body mush be
warmed by vigorous movyements such agftailpthenies (ind
long-distance running. If teverdl niln slcep alingside Uhe
another, it @& advisahls thot thcy do nei weal to@many
garments, bal "Usd somne of their zarmeats a8 round sheets
and some as| blan}@is, | If Joss Ul the bivouac must be
heated. Tt i1s\ispecially tmportatt to heat a tent bivouac.
If tents are pitdited on bare frozen ground, it is advisable
to warm the ground beforehand by means of well-distributed
fires. (For further mecasures pertaining to life in winter
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bivouac, see sec. IX, ‘‘Protection against Cold, Snow, and
Thaw,’’ p. 127.) '

b. Snow Shelters

The basic types of shelters are snowghutsf canvas tents,
branch tents, and earth huts. Practice in ffiifonstruction
of the shelters described below is indispeasalle for winter
warfare in fRussia, and adprerdyuisite 10 tol conquer the
great aversign tolsfiow (i siich.  Only thordigh Tidining and
adapd@iion will hain. _

Stiowsie windlprief aidl retains warmth (three times the
varylch refiingd by wood). It is merely necessary to place
o \lavamdl some ingilating matervial betweengihe $lody and
the snow to keep the snow from melting. This ¥ ¢r may
be bedding made with thick nnderwear, the uniidrm, camou-
flage dress, the ovfircoat, a_shelted halijor a blinke

Where the situdtioff perniited and the depth anc eon-
sistoney oflic nov wal suitalle, Cypesdif snow shelters that
provied efrectis s wike The siiow hole, the snow cave, the
snow, pit,Ane spaw Housy, and the Eskimo-type igloo.

17. SNOW HOLE

The snow hole is ap, emergency shelt@iyior profection
against freezing in a snowstgflilpor/ n casy an attick ©
stopped it opengamow-tovernd fernaln. It)s sghple and
can be m 38 hpidly | Spads, skis) andeblivonets may be
used for Ulgging™it.| Evin el no tools are_ available,
the soldier tan e ondlils back ¢a top of snow 20 inches deep
and create alille 1n a few minutes (fig. 20). He pushes with
his feet, digs with his hands, and repeatedly turns over,
thereby fashioming a hole the length of his body and the
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Figure 20.—Moking a snow hole without tools.
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width of his shoulders, When he has reached a 20-inch
depth, he digs himself in sideways below the surface, and
then fills in the original ditech with the snow he has ex-

Figura)21. Typs of siiow hole:

cavated nitil oty a/ mall opnfig remains. This opening
may be enfirel} eloged, depending upon the enemy situation
and the temperature. The smaller the shelter, the warmer
it will be. In snow of lesser depth an open snow hole is dug
and covered with snow blocks (fig. 21).
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Figure 2 ).—=Cave in snowdriff,

18. SNOW CAVE

One may dig a cave still mograp dly in a snowdrift, JAf
the entgance is_made to'lope Wptard, tle gave “will be
especial gwgll prolected against the phmeliration of cold air

(fig. 22.) Snogfca es \hay Jwdfailt for several men if the

" Figure 23.—Snow pit for several men.



64 GERMAN WINTER WARFARE

Roof 5 port ! sikis apd  :l 1 les I\

Figure 24.—Snow pit in deep snow.
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consistency of the snow is such that it will not eave in. To
cxpedite construction, the work is started from two en-
trances. One entrance is sealed after completion of the
cave.

19. SNOW PIT

The snow pit is dug vertically into the sndw 11 the same
faghion as the smow hole, but i 1s {rger anl re¢iangular.
Skis, sticks, poley, dnchay, Shelter Halves, gad Sl0w are
udid as a00ine. | The pit aforils sholter™for several men
0 progte perition. Uhis aldvisabie to slope the roof down
toward #hie fobk end (Ve ng. 23). In very deep snow, the
snow  pitomey be sunk deep cnough to accomnwdaif two
men sitting or standing (fig. 24). If the snow isnof Heep
enongh, the sides of the pit are made hizher by adding Fhow
walls npon which arf laid skis or Aimilap supponts for a
roof (fig. 25).

5 A S B

Figute 20.—Snswr piv in| challow snow.

20. SNOW HOUSE

The size and the roof of snow houses are similar to those
of snow pits. The side walls, however, consist of snow
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blocks and may be built, even in case of a light snow, up to
the height of a man. Snow piled on the outside scals the
cracks and camouflages the building (fig. 26).

Figure 26.—Snow house with walls of ict blogks.

21.. 1GLOO, ESKI'AO "YPE
a.7 eneral

The Bikimg type of igloo (Iglu nach Eskumoart) is a
very haetulShelter and'can be built easily if thl siftw is
deep enongh and of the right consistency. It is gap@cally
valuable in treeless, uninhabited areasgger when tints are
not available- Its con fructignmsequites piictice ang faliil-
iarity with snow_as a mafirial.

The idiba igfa dothed hotte matle Ghsngtv blocks., It of-
fers prot ctionafainst| winyeeld, rifle and machine-gun
fire, and thell(lragnints. IL can be used in many ways
as a sheltapsentry box, firliig position, pillbox, dressing
station, refrigerator for foods, and shelter for horses and
motor vehicles. It can be oceupied throughout the winter.
The colder it is outside, the more comfortable the igloo
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will be. Outside temperatures of about —58 degrees F. are
not felt within the building.

The igloo can hold from 4 to 50 men, depending on its
size (6% to 26 feet interior diameter). For a short stay,
a small igloo is preferable; for a long stay, a large one. If
the snow is of poor guality, several small igléos can be
built more quickly than one large one.

The standardggloo has a diggicidy of 16 fiet, theasured
through the thidinesg it the show blicks, anil andd iterior
difneter ol feit, 11 is 630 fiat high indiidle, and its walls
ar. 19 fiches thigk, nat indludind™ine snow piled aronnd
the Butside. T8 has prived to be especially practical as a
shelidr funtdfnen. Skilled troops can build it in 4 hburs;
unskiiied men reqnire 2 to 3 hours,

b. Building Equipme"f.

The eguipment necefsary for cong ructin igloos gomsists
of the fillowidl:

3 whipsai s or faflzaw | (lepzth Wi lides, 16 to 20 inches) for cutting
and trimmip: sndr blog

4 lomg-haniled sLOWCls with cross|Crips for lifting snow blocks.

2 hatchets Tor cutfing ice.

1 hand sled for earrying smow blocks.

1 wooden form (trapezoid shape) for measuring sn hlocks.

4 field spades for carving snow| blocks.

1 piece of string, 10 feet long, f08 use 45 & gioun compais and plunih-
line during cons{inction,

<. Condition % SnawW

Dry, hard siow, fa#in which Show blocks can be cut
quickly, is best suited for building an igloo. Frozen snow is
less suitable ; fresh powdery snow is useless. The thickness
and solidity of the snow are tested by probing with the
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saw. The snow should be at least 12 inches thick. The
lower layers under powdery snow may be cut into blocks
after the loose snow ig removed. Thawing snow can always
be used for building an igloo. If the snow 1s not decp, large
snowballs can be made by rolling; then blocks are cut out.
The thicker the blocks, the more quickly the hmilding will be
finished.

N
Blouks are cut from the edge of
the B

‘Woadern form

Figure 27Cutting snow blocks,

d. Preparation for Building

To construet a standarduiziod) al center| point fur it
fixed byl drivipgmapficl sjiide o1 alwoodén pde into the
ground.s Thelineagiing linghis tifd to Ulic space or peg at
snow leveh Difiand's ¢ 6 Ueét 5 inches and 8 feet from
the spadeire Wgalled by knd's in the line, and circles are
drawn arouid the spade af these distances. Between the
two circles is laid the foundation for the igloo wall. The
building site must be leveled, and soft snow must be packed
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down or removed. In deep snow the lower part of the igloo
can be dug out and a dome built over it.

e. Cutting the Blocks

The snow blocks are cut out of a pit witly veutical walls
12 to 20 inches deep. Standing in the pit, a maiweuts out

Figure 28.—Pattern formed in cutting snow_blocks.

blocks along the edge of Uie pif dmgordfr to Uhtain per-
peudicular (pot slanfing) Wmritces (Hel 27 (1)), Lt U5
advisable, espagialld Tor beg nuerts, to usepagboden form
of the trapezad shap® (ig. 27 [ vhich all the blocks
must have, Tr cutiing #13 blocks  the long and the short
parallel sides ailgglternately placcd on the edge of the pit,
The resulting pattern is shown in figure 28,

The blocks should be lifted out carefully with one
or two shovels in order to avoid damaging their surfaces.





