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CHAPTER 1

INTRODUCTION

i i il L .

1-1. Purpose and Scope

2. This manual iz designed to prepare the
individual soldier and small unit commander
to conduct military operations for extended
periods of time under the most severe and
varying cold weather climatic conditions. The
doctrine and techniques in the manual are
applicable in any area that has cold weather
and snow with their accompanying opera-
tional problems. Troops wproperly troimed in
this doctrine and these techniques will be able
to fight; live; and move in any coid weather
area of the world.

b. The®rovisions of SOLOG Agreement 23R,
Arctic Dfetrine are implemented in this
manual.

e. The material contained herein empha-
sizes that cold, with its attendant problems
affects military operations but does not pre-
vent them. The proper use of authorized equip-
ment and field expedients will, to a major
degree, overcome any problems encountered as
a result of the cold. It is the commander’s
responsibility teo train his men so they can
make the environment serve military opera-
tions, not hinder them. The material presented
herein is applicable, without modification to
nuclear and nonnuciear warfare, empioyment
of, and protection from, chemical, biociogical,
and radiological agents, and intermal defense
and development operations.

d. Throughout this manual reference 1is
made to the additional fime required to con-
duct various tasks in cold weather operations.
This requirement cannot be overemphasized
and must be ineluded in all planning. In addi-
tion to the increased amount of fime con-
aumed in actual movement, allowance musat be
made for other time consuming tasks that are
not present in temperate zone operations.
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These include. among others, erecting and
striking tents, performing mailntenance, con-
structing roads, starting and warming engines,
movement of supplies. and hundreds of other
small tasks that must be performed while
wearing bulky cold weather clothing.

¢. Insofar as possibie illustrations used In
this manual reflect Standard A items of cloth-
ing and equipment. However, because of non-
availability of some items at time aof publica-
ton, some illustrations show Standard B or C
items of clothing (para 2-7}).

f. Measurements in this manuzl to the aX-
tent practicable, reflect both the Metric and
U.S. sysitems; however, in some czses figures
will show only the U.S. system. For ease In
transposition, meters have been converted to
vards on a one for one bhasis. For more exact
measurements use the conversions shown in
appendix H.

g. Users of this manual are encouraged to
submit recommendations to improve its clarity
or accuracy. Comments should be keyed to the
gpecific page, paragraph, and line of the text
in which the change is recommended. Reasons
shouid be provided for each comment to insure
understanding and complete evaluation. Com-
ments should be forwarded direct to Com-
manding General, United States Army, Alaska.
APQO Seattle 98749. Originators of proposed
changes which would constitute a significant
modification of aporoved Army deocirine may
gend an information copy. through commandg
channels, to the Commanding General. United
States Armv Combat Developments Command.
Fort Belvolr. Viroinia 22060, to facilitate re-
view and fotlowup.

1-=2. Relation 1o Other Monuais

This manual is prepared with the assump-
tion that normal individual and basic unit
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training have been completed. The manual
should be used in conjunection with the basie
field manuals of the arms and services as well
ag FM 31—71 and FM 31-72. Appropriate tech-
nical manuals contain detailed information

bevond the treatment given in this manual on
the operation and maintenance of equipment
during cold weather operations. Appendix A
containg a list of supplementary manuals and
references.
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CHAPTER 12

INDIVIDUAL CLOTHING AND EQUIPMENT

F L — i N e

Section 1.
2-1. Basis of Issue
a. Az nzed in this manual, individual cloth-
ing and equipment are these Items {ssued or
sold to a soldier for his personal use, and in-
clude certain organizational equipment utilized
by the individual. The basizs of issue of cold
weather clothing and equipment may be found
in TA 50-901. Mandatory items of personal
clothing are listed in AR 700-3400-1.

E. The 1.5. Army, through continuous re-
search and development, endeavors to main-
tain the best clothing and equipment in the
world. When properly fitted and properly util-
ized this clothing will provide adequate pro-
tection from the elements and will enable
trained, well discipiined troops to carry out
year-round field cperations under cold weather
conditions, wherever they may be encountered.

¢. To utilize fully the protection afforded by
the present standard cold weather clothing and
equipment, it is necessary to understand the
principle involved and the correct function of
pach item. This chapter covers basic principles
and provides general guidance on the purpose
and use of cold weather clothing and equip-
ment.

2-2. Commander’s Responsibilities

a. Many factors will influence the command-
er’s decision as to what items of clothing and
equipment his troops should wear or carry.
These include the weather, mission at hand,
actual duties to be performed, overall physical
condition of individuals and their degree of
proficiency. If a movement is involved he must
consider the distance to be traveled, the
method of travel, and how the troops will be
fed en route, if applicabie. If the movement is
on foot, he must bear in mind that under nor-
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GENERAL

mal winter conditions, 65 to 70 pounds is the
maximum weight a man can normally wear
and carry and siill be effective on reaching his
desatination.

h. The weight of individual clothing and
equipment is covered in appendix E. Com-
manders should give particular attention to
additional organizational equipment required
for a given operation. Some of the more com-
mon items are also listed in appendix K. Since
the individual soldier's combat load in coid
weather operations erceeds that of a temperate
climate load by more than 20 peounds, these
organizational items {such as binoculars, com-
nasses, radios and batteries, pioneer tools, crew
served weapons, etc.) become major consider-
ations and must be included at all levels of
planning.

c. Tn addition to the individual combat load,
another 45 to 55 pounds of clothing and equip-
ment is required for the protection and com-
fort of each individual under conditions of ez-
treme cold. Transportation must be provided

for this additional load whenever poasible.

1. The commander must take positive action
fo insure that a balance exists between what
the individual is wearing and what he is
required to carry in the way of equipment. He
must also insure that troops dress as lightly
as possible consistent with the weather In
order to reduce the danger of excessive per-
spiring and subsequent chilling. The complete
cold-wet or cold-dry uniform for the applica-
ble environmental conditions must be readily
available. A large proportion of cold weather
casualties results from too few clothes being
available to individuals when a severe change
i the weather occurs. Because of the differ-
erices in individual metabolism, commanders
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must not be arbitrarvy in delineating sirict
uniform requirements. but must allow some
personal chotce of undergarments.

2-3. Cold Weagther Conditions

The use of cold weather clothing is affected
by two tvpes of weather conditions: wet and
dry. These conditions are amplified by humid-
ity coupled with temperature and wind veloc-
ity: high humidity (wet conditicns)}, low
humidity {dry conditions).

a. Wet Conditions. Cold-wet conditions occur
when temperatures are near freezing and vari-
ations in day and night temperatures cause
alternate freezing and thawing. This freezing
and thawing is often accompanied by rain and
wet snow, causing the pground te become

Section 1.

2-4. Purpose of Clothing

a. Proteetion of Body Against Climatic
Factors,

(1) If the body is to operate efficiently, it

must maintain a noimnal temperature,

The body attempts to adjust itself to

the wvariable external conditions 1t

encounters. These attempts are evi-

denced by the need for more food to

produce additional heat during colder

weather, by perspiration fo increase

removal of heat during hot weather,

and by the gradual darkening eof the

skin as protection against extended
exposure to the rays of the sun.

(2) Proper clothing, correctly worn, will
assist the body in itz adjustment to
extreme climatic conditions. The
clothing does this by holding in the
body heat, thereby insulating the
body against the cold outside air. The
problem of protection becomes acute
when freezing temperatures are -
volved. To understand this problem
requires a knowledge of the methods
by which the body resists the effects
of climatic changes.

b, Balancing Heat Production and Heal Loss.
The hody loses heat at variabie rates. This heat
may flow from the body at a rate equal {0 or
greater than the rate at which it 13 produced.
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muddy and slushy. During these periods troops
should wear clothing which consists of a
water-repellent, wind-resistant outer layer and
inner layers with sufficient insulation to pro-
vide ample protection in moderately cold
weather (above I4°F.).

b. Dry Conditions. Cold-dry conditions occur
when averape temperatures are lower than
14°F. The rround is usuaily frozen and znow
is usuaily dry, in the form of fine crystals.
Sirong winds cause low temperatures to seem
colder and increase the need for protection of
the entire body (windchill} (fig. F-1). During
these periods, troops should have available
additional insulating layers of clothing. This 13
particularly true when entering static situa-
tions form a period of strenuous exercise.

CLOTHING

When heat loss exceeds heat production, the
body uses up the heat stored in its tissues, caus-
ing a rapid drop in body temperature. Exces-
sive heat loss can result in shivering. Shivering
uses bodv energy to produce heat which at
least partially offsets the heat loss and slows
the rate at which the body temperature will
drop. Shivering is an important warning fo
start action to rewarm, either by adding more
clothing, by exercising, by eating some food,
or by entering a warm shelter, or by any
combination of these actions. In freezing
temperatures it is as important to remove and
adjust clothing to prevent excessive cverheat-
ing as it i3 to add clothing to prevent heat
loss.

2-5. Principles of Clothing Design

Certain principles are involved in the design
of adequate cold weather clothing to control
the loss of heat from the body, to facilitate
proper ventilation, and to protect the body.

a. Insulation. Any material that resists the
transmittance of heat is known as an insulating
material, Dry air is an excellent insulator.
Woolen cloth contains thousands of tiny pock-
ets within its fibers. These air pockets trap the
air warmed by the bedy and hold it close to the
skin. The principle of trapping air within the
fibers or layers of clothing provides the most
efficient method of insulating the body against
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heat loss. Fur provides warmth in the same
way; warm, still air is trapped in the hair and
ig kept close to the bhody.

h. Layer Principie.

(1)} Several layers of medium-weight
clothing provide more warmth than
one heavy garment, even if the single
heavy garment is as thick as the
combined layers. The effect results
from the several thick lavers of air
which are trapped between the layers
of clothing, rather than one or two
layers of large volume. These layers,
as well as the minute air pockets
within the fibers, are warmed by the
body heat.

{2) The layers of clothing are of different
design. The winter underwear is most
porous and has many air pockets.
These air pockets trap and hold the
alr warmed by the body. To keep the
cold outside air from reaching the
atill inside air that has been warmed
by the body, the outer garments are
made of windproof, water-repelient
fabric.

{3) The layer prineciple allows maximum
freedom of action and permits rapid
adjustment of clothing through a
wide range of temperatures and ac-
tivities. The addition or removal of
lavers of clothing allows the body to
maintain proper body heat balance.

¢. Ventilation. Perspiration fills the ailr-
spaces of the clothing with moisture laden air
and reduces their insulating qualities. As per-
spiration evaporates, it cools the body just as
water evaporating from a wet canieen cover
cools the water in the canteen. To combat these
effects, cold weather clothing iz designed so
that the neck, waist, hip, sleeve, and ankle
fastenings can be opened or closed to provide
ventilation. To control the amount of circula-
tion, the body should be regarded as a house
and the openings in the clothing a3 windows
¢ the house. Cool air enters next to the bodv
through the openings in the clothing just as
cool alr comes into a house when the windows
are open. If the windows are opened at opposiie
ends of a room, cross-draft ventilation resuits.
In the same way, if clothing is opened at the
waist and neck, there is a circulation of fresh
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air. [f this mives too much ventilation., only the
neck of the rarment should be opened to allow
warm air to escape without permitting com-
piete circulation.

2-4. Winter Use of Clothing

a. Bastc Principles of Keeping Warm.
(1) Keen clothing Clean.
(2} Avoid Overheating.
(3} Wear Clothing Loose and in layers,
(.4) Keep clothing Dry.
(5} Remember C-0-1.-D to keep warm
In winter.

h. Application of Basic Principles.

(1) Keep clothing clean. This 13 always
true from a standpoint of sanitation
and comfort: in winter, in addition
to these considerations, it 13 neces-
sary for maximum warmth. If clothes
are matted with dirt and grease,
much of their insulation property 1s
destroved; the air pockets in the
clothes are ecrushed or filled up and
the heat can escape from the body
more readiiy. Underwear requires the
closest attention because 1t will be-
come soiled sooner. If available, light
cotton underwear may be worn be-
neath winter underwear io absorb
body oils and lengthen the time inter-
val between necessary washings of
these more difficult to clean and dry
garments. Winter anderwear (Army
1ssue is a 50,50 cotton. wool blend)
and cushion soie socks (Army issue
socks are 50 percent wool, 30 percent
nylon, 20 percent cotton) should be
washed In lukewarm water, 1f avail-
able. Hot water should not be used
because it 13 injurious to the wool
fibers and causes shrinkage. Syn-
thetic detergents are more szoluble
than scap 1n cool wakter and also pre-
vent hard-water scum, and are there-
fore recommended, if avallable. When
outer clothing gets dirty it should be
washed with soap and water. All fhe
spoap or deterzent must be rinsed out
of the clothes, since any left in the
clothing will leasen the water-shed-
ding guality of the clothing. In addi-
tion te destroying much of the nor-
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(2)

(3)

mal insulation, grease will make the
clothing more flammable. All outer
carments of the Cold Weather Cloth-
ing System are washable and have
laundry instruction labels attached.
If washine is not possible for clothing
that would normally be washed with
soap and water. dry rubbing and
airine will rid them of some dirt and
accumuiated body oils.

Awpid overheating. In cold ciimates,
overheating should be avoided when-
ever possible. Overheating causes
perspiration which in turn. causes
clothing to become damp. This damp-
ness will lessen the insulating quality
of the clothing. In addition. as the
perspiration evaporates it will cool
the body even more. When indoors, a
minimum of clothing should be worn
and the shelter should not be over-
heated. Outdoors, if the temperature
rises suddenly or if hard work is be-
ing performed, clothing should be
adjusted accordingly. This can he
done by ventilating (by partially
opening parka or jacket) or by re-
moving an inner layer of clothing, or
by removing heavy mittens or by
throwing back parka hood or chang-
ing to lighter head cover. The head
and hands, being richly supplied with
bloed, act as efficient heat dissipators
when overheated. In cold temperature
it is better to be slightly chilly than
to be excessively warm. This pro-
motes maximum effectiveness of the
body heat production processes.

Wear clothing loose and in layers.
Clothing and footgear that are foo
tight restrict blood circulation and
invite cold injury. Wearing of more
socks than is correct for the type of
footgear being worn might cause the
boot to fit foe tightly. Similarly, a
field jacket which fits snugly over a
wool shirt wouid be toe tight when
a liner is also worn under the jacket.
If the outer zarment fits tightly,
putting additional layers under it will
restrict  cireulation.  Additionally,
tight garments lessen the volume of

trapped air layers and thereby reduce
the insulation and ventilation avail-
abie,

(4} Keep clothing dry.

{2) Under winter conditions, moisture
will soak into clothing from two
directions—inside and outside. Dry
anow and frost that collect on the
uniform will be melted by the heat
radiated by the body.

(5} Quter clothing Iis water-repellent
and will shed most of the water
collected from melting snow and
frost. The surest way to keep dry,
however, iz to prevent snow from
collecting. Before entering heated
shelters, snow should be brushed
or shaken from uniforms; it shouid
net be rubbed off, because this will
work it into the fabric.

{¢) In spite of all precautions, there
will be times when getting wet can-
not be prevented and the drying of
clothing may become a major prob-
lem. On the march, damp mittens
and socks may be hung on the pack.
Occasionally in freezing tempera-
tures, wind and sun will help dry
this clothing. Damp socks or mit-
tens may be placed, unfolded near
the body, where the body heat wll
dry them. In bivouac, damp cloth-
ing may be hung inside the tent
near the top, using drying lines or
improvised drying racks. It may
even by necessary to dry each item,
piece by piece, by holding before
an open fire. Clothing and footwear
should not be dried to near a heat
source. Leather articles, especially
boots, must be dried slowly. If boots
cannot be dried by any other meth-
od, it is recommended that they be
nlaced between the sleeping bag
and liner. Heat from the body will
aid in drying the leather,

2-7 Components of Cold Weather Uniforms

The items of clothing below are Standard A
a3 listed in SB 700-20. It should be borne in
mind however that procurement may or may
not have been started on some of the items
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Figure 2—-1. Basic components of cold-wet untform.

and upon requisitioning some Standard B
clothing may be issued. Aithough not shown as
basic items of the cold weather uniforms, light
cotton underwear may be worn under the
winter underwear (para 2-656{(1)).

a. Cold-Wet Uniform. The basic compenents
of the cold-wet uniform are illustrated in fig-
ure 2-1 unless otherwise indicated.

(1)
{2)

Undershirt Mans. 50 Cotton 50 Wool,
ull Sleeve.

Drawers Mens. 50 Cotton 50 Wool,
Ankle Length.

(3) Socks Mens. Wool Cushion Soie, OG

408, Stretch Type.

{(4) Buspenders Trousers. Scissors Back

(5)
{6)

(7)

(8)

(2)

(10)

(11)

AGD B641IA

Type.
Trousers Mens. Wool Serge, OG 108.

Shirt Mans. Wool Nylon Flannel, OG
108,

Trousers Mens. Cotton Nylon, Wind
Reasistant Sateen, 8.5 oz, OG 107.

Boot Insuilated Cold Weather. Mens
Rubber Black (or Boot Combat:
Mens Leather Black 8147 high with
Owvershoe: Rubber Man’s High
Cleated 5 Buckle).

Coat Man. Cotton and Nylon Wind
Registant Sateen, 8.5 oz, 0 107,
with integral heod.

Liner Coat Mans. Nylen Quiited 5.2
oz, OG 106.

Cap Insulating, Helmet Liner-Helmet.
Cotton Nylon Oxferd, OG 107.

{12)

(13)

(14)

Glove Shells. Leather Black with
Glove Inserts: Woel and Nylon Knit,
0OG 208, or Mitten Shells; Trigger
Finger Leather Palm and Thumb
with Mitten Inserts; Wool and Nylon
Knit, 0G, Trigger Finger, or Mitten
Set Arctic: Gauntlet Styie Shell with
Leather Palm (fig. 2-3}.

Hood Winter. Cotton and Nylon Ox-
ford, OG 107, with drawcerd and fur,

Poncho. Coated Nylon Twill, OG 207
{not illustrated).

b. Cold-Dry Uniform. The basic components
of the cold-dry uniform are iilustrated n fig-
ure 2-2 unless otherwise indicated.

(1)
{(2)
(3)
(4)
(9)
(D)
(7)
(8)

{9)

Undershirt Mans. 50 Cotton 50 Wool,
Full Sleeve.

Drawers Mens. 50 Cotton 50 Woel,
Ankle Length.

Socks Mens. Wool Cushion Sole, OG
408, Stretch Type.

Suspenders Trousers. Scissers Back
Type.

Shirt Mans. Wool Nylon Flannel, OG

108.
Trousers Mens. Cotton Nylon, Wind

Resistant Sateen, 8.5 oz, Oz 107,

Liner Trousers. Nylon Quilted, 6.2 oz,
OG 106.

Boot Insulated Cold Weather. Mens
Rubber White, w/release valve.

Coat Man. Cotton and Nyion Wind
Resistant Sateen, 8.5 oz, OG 107.



{10)
(11)
(12)
(13)

(14)

(15)

(16)

(17)
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Figure 2-2. Basic components of cold-dry uniform.

Liner Coat Mans. Nylon Quilted, 6.2
oz, OG 106,

Parka Mans. Cotton and Nylon Oxford
0G 107, w/0 hood (not illustrated).
Liner Parka Mans, Nylon Quilted, 6.2
0z, OG 106 (not illustrated).

Cap, Insulating, Helmet Liner. Cot-
ton Nyion Oxford, OG 107.

Hood Winter. Cotton and Nylon Ox-
ford, OG 107, w/drawcord and fur.

Glove Shells. Leather Black with
Glove Inserts: Wool and Nylon Knit,
OG 108, or, Mitien Shells; Trigger
Finger Leather Palm and Thumb
with Mitten Inserts: Wool and Nvlon
Knit, OG, Trigger Finger, or, Mitten
Set Arctic; Gauntlet Style Shell with
Leather Palm (fig. 2-3).

Poncho. Coated Nylon Twill, OG 207
(not illustrated).

Gloves Cloth. Work Type (not illus-
frated).

2-8. Description and Wearing of the

Uniform Components
a. Cold-Wet,

(1)

Inner layer.

(@) Underwear. The underwear is loose

fitting and iz made of 50 percent
cotton and 50 percent wool. It is

constructed so that circulation and
ventilation are not restricted.

{0} Suspenders. The scissors-type sus-

penders are worn over the under-
shirt, The drawers and all succeed-
ing layers of trousers are supported
by the suspenders. The use of sus-
penders allows the drawers and
trousers to be worn loose at the
waist so that neither circulation
nor ventilation is restricted.

(2) Infermediate layer. The intermediate

layer consists of the wool OG shirt
and irousers which provide exceilent
insulation against the cold. The shirt
18 worn outside the trousers for bet-
ter conirel of wventilation. The wool
trousers and shirt are not designed
to be worn as outer garments under
field conditions since they lose their
insalating qualities if they become
wet or matted with dirt. When en-
gaged in strenuouns activity, care must
be taken s0 that the wool materiai
will not come 1n contact with the
skin, thus causing possible 1rritation
and discomfort.

(3) Outer layer.
(¢) Coat. The coat ensemble is made up

of a shell and a detachable liner.
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(5}

Figure 2-3. Cap tnsulating helmel and heimet [mmer.

The coat has a2 combination slide,
snap and touch-and-close fastener
front closure. The sleeves have ad-
justable cuffs with a hand shield
extension. A lightweight hood 18 an
integral part of the coat. When not
being used the hood is secured un-
der the collar and is concesled by
2 glide fastened enclosure. The
detachabie liner is made of quiited
nylon and is extremely light and
warm. The liner has a collar, open
underarms, and buttonhole tabs for
attachment to the coat.

Trousers. The trousers are made of
smooth, light, wind resistant sa-
teen. They have extra closures and
adjustments to provide for ventila-
tion and better AQt.

{4) Headgear.

()
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Cap. The insulating helmet liner
cap ({fig. 2-3) is close fitting,
vigorless, and of helmet style. It has
a combined one-piece eariap and
neck protector, and ufilizes an
overlap touch-and-close fastener.
The cap is designed to be worn un-
der the steel helmet or under the
winter hood. When worn as an
outer headpiece, the lower flap por-
tion of the cap may be folded up

(b)

around the top with the touch-and-
close fasteners crisscrossed in the

front (fig. 2-3).

Hoods. The winter hood (fig. 2—4)
is a one-piece covering for the
head, face, and neck. It utilizes
touch-and-close fasteners and can
be worn over the steel helmet. A
malleable wire inside the fur ruff
may be shaped as desired for visi-
bility or greater protection of the
head and face. Unit commanders
must enforce “hood discipline,” es-
pecially while men are on sentry
duty or on patrols. The winter
hood and the celd weather cap
with flaps down wiil greatly reduce
a man’s hearing capabilities. When
the temperature or wind does not
require the use of heavier head-
gear, the cold weather cap and the
lightweight hood should be worn.
Hocds should be removed before
the head starts to perspire. Breath-
ing into the winter heod causes
moisture and frost to aceumulate
and should be avoided as much as
poszsible. Accumulated frost should
be removed fregquently.

(5) Handweer. See ¢ below.
(6) Footwear. See d below.
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1 Mitten insert i Trigger finger loop
2 Mitten shell 2 Trigger finger
3 Adjustable wrist strap 4 Cord loop

Figure 2-53—{Continued.

Figure 2-5. Winter hood.

b. Cold-Dry.
(1) Inner Layer. Same as cold-wet.

(2) Intermediate Layer. The wool 0G
shirt is worn as the basic upper body
garment. The wind resistant sateen
trousers with the quilted nylon liner
are worn as the basic lower body gar-
ment. In extreme cold weather, the

1 Mitten insert 4 Snap fastaner
2  Mitten sheil 3 Cord loop
3 Adjustable gauntlet

strap

Figure 2—5—Continued.

coat with detachable liner, used as
an outer layer in the cold-wet uni-
form, may bDe worn as an inter-
mediate layer in cold-dry conditions.
(3} Outer Layer. Depending on tempera-
ture the cuter garment may consist
1 Wool insert 2 Leather shell of the ccat with detachable liner, the
Figurs 2-5. Types of gloves and mitiens. parka, with detachable liner, or both.
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The parka is a three-quarter length,
unlined coat with adjustable cuffs.
It has a combination siide and snap
fastener front fly closure, waist and
hem drawcords and a sphit lower
back. The parka has a detachable
qullted nylon liner.

(4) Headgear. Same as cold-wet.
(5) Handwear. See ¢ below.
(8) Footwear. See d below.

c. Handwear.
(1) (loves.

()

(B)

Standard black leather gloves are
worn in mild weather or when
work must he done that reguires
more freedom of finger movement
than can be acquired with heavier
handwear. In colder weather the
same gloves are worn with wool 1n-
gerts (fig. 2-3). Gloves may be
worn with either the cold-wet or
cold-dry uniforms when  the
weather is not cold enough to re-
quire the use of mittens.

Personne! engaged in delicate fin-
ger operations, such as instrument
adjustment may be issued light-
weight cotton work gloves. These
gloves allow for finger dexter:ity,
have leather paims, and prevent
the skin from sticking to cold
metal. They will provide protection
against cold for only a very short
period. -

{2) Miliens.

(a)

(6)

AGD J841A

The trigger finger mitten shells
(fig. 2-5), are worn with wool trig-
ger finger inserts during periods of
moderate cold. The mittens may be
worn with either the cold-wet or
cold-dry uniform. Figure 2-5
shows the Standard B mitten. The
Qtandard A item, although identi-
cal in outward appearance has had
the trigger finger loop deleted and
i3 lined on the inside upper suriace
with lightweight guilted nylon.

During periods of extreme cold the
arctic mitten set is worn (fig. 2-5).
The mitten has a liner, a leather
palm, a cheek warmer and a fast-

ener on the back. A neck atrap 11
attached to both mitiens to prevent
loss. The neck strap permits the
mittens, when mnol required for
warmth, to be conveniently carried
snapped together benind the back.
The arctic mitten set 1s carried
whenever there 13 the possibility of
the onset of severe cold weather,
regardless of the mildness of the
weather when setting out.

(3) Utilization.

(a)

(b)

(¢) Tight fOtting

(d)

The general ruies concerning the
use of clothing appiy also to hand-
wear—keep it clean, avoid over-
heating, wear loose in layers, and
keop it dry.

The outer shells should always be
worn with the minimum insulation
necessary to provide protection,
thus avoeiding perspiration. Inserts
should never be worn by themaselves
because they wear out quickly and
provide little warmth alone. Trig-
ger finger inserts are designed to
fit either hand. Changing them to
opposite hands frequently will in-
SUre even wear.

sieeves should be
avoided. They may cut down ecir-
culation and cause hands to be-
come cold.

When handling cold metals, the
hands should be covered to prevent
cold burns {immediate freezing of
the flesh in contact with cold
soaked metals).

(¢) To keep hands warm when wear-

ing mittens, the fingers should be
curled {inside the mittens} against
the palm of the hand, thumb under-
neath the fingers, or flexed inside
the mitten whenever possible to in-
crease the bloed eirculation. Hands
may be exercised by swinging the
arms in a vertical circle. Frost-
bitten hands can be warmed by
placing them next to the skin un-

der the armpits.

(f) An extra pair of mitten inseris

should be carried.

13
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d. Footwenr,
(1} Gemeral. The feet are more vuiner-

able {o cold than are other parts of
the hody. Cold attacks feet most often
because they get wet easily {(both ex-
ternally and from perspiration} and

becanuse

circulation is easily re-

stricted. Footgear is therefore one of
the most important parts of cold
weather clothing.

(2) Principles.

(a)

(0)

(¢) Footgear should be

(d)

The rule of wearing clothing loose
and in layers also applies to foot-
gear. The layers are made up by
the boot itself and by the socks.
Socks are worn in graduated sizes.
The imstructions pertaining to fit-
ting of footgear, as outlined in THM
10-228, must be carefully adhered
to. If blood circulation is re-
stricted, the feet will be eold.
Socks, worn too tightly, might
easily mean freezing of the feet.
For the same reason: AVOID
LACING FOOTGEAR TIGHTLY.

Since the feet perspire more read-
ily than any other part of the body,
the rules about avoiding overheat-
ing and keeping dry are difficult to
follow. Footgear is subjected to be-
coming wet more often than are
other items of equipment. The in-
sulated boots with release wvalve
{white, cold-dry and bilack, cold-
wel) are designed to contain pers-
piration within the interior of the
boots. A change of dry socks should
be ecarried at all times. Whenever
the feet get wet, dry as soon as
possible and put on a pair of dry
socks. Also, the inside of the boots
should be wiped as dry as possible.
kept cleun.
Socks should be changed when they
become dirty. Socks and feet should
be washed frequently. This washing
wiil help keep feet and socks in
good condition.

The feet should be exercised.
Stamping the feet, double-timing a
few steps back and forth, and flex-
ing and wiggling toes inside the

(e)

boots all require muscular action,
produces heat, and will help keep
the feet warm. The feet shouid he
massaged when changing the
socks.

Boots are designed to permit at-
tachment to individuai oversnow
equipment {skis and snowshoes}.
BINDINGS MUST BE AD-
JUSTED CAREFULLY. If they
are too tight, the circulation of
blood is restricted and feet will get
cold. Improperly adjusted bindings
may soon chafe feet or badly wear
and tear the boot.

(3) Types.
{2) Boot,

insulated, cold weather:
mens, rubber, black. These hoots
(1, fig. 2-8) are particularly useful
In snow, slush, mud, and water
(cold-wet conditions), but are not
adequate for prolonged wear in
temperatures below —20° F. They
are specifically desipned for com-
bat personnel who may not have
the opportunity to freguently
change fo dry socks. Insulating
material is hermetically sealed into
the sides and bottoms of the boots.
The Insulation takes the place of
removable innerscles and the sec-
ondary layer of socks worn in other
types of cold weather hoots, Pers-
piration from the feet and water
spilling over the tops of the boots
cannot reach the insulating mater-
ial because it i3 sealed-in and al-
ways remains dry. Moisture from
outside scurces or from perspira-
tion may make the socks damp:
this dampness is not harmful to
the feet, provided they receive
proper care such as fregquent dry-
ing and massaging. If socks are not
changed and feet dried reguiarly
(at least twice daily) the skin be-
comes softened and is more readily
chaffed or blistered. These effects
are occasionaily mistaken for su-
perficial frostbite. Only one pair of
cushion-sole socks are worn with
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1. Boot, insulated, black

2 Boot, insulated, white, w/release raive

Figure 2—6. Types of bools.

the boots. Additional socks should
not be worn as the feet may become
cramped, resulting 1in restricted
blood circulation and cold feetl.

{h) Boot, insuloted, cold weather:
mens, tubber, while, w/ release
salve. The insulated white boot {2,
fig. 2-6) is designed for wear in
cold-dry conditions and will pro-
tact the feet in temperatures as low
as —B0° F. The boots have a seam-
less inner and outer carcass, gealed
insulation, and an outside air re-
leage valve used to compensate for
air differentials. The white boots
are worn over ome pair of cushion
sole socks. The air release valve
provides airborne troops a means
of equalizing external and internal
air pressures when pndergoing e€x-
treme changes in altitude. This
valve must remain closed at all
other times to prevent the possi-
bility of introducing an¥ amount
of moisture into the insulation of
the boot and rendering it perma-
nently unserviceable.

79 Nose and Cheek Protectors and Masks
a. The Mask, Cold Weather may be issued
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for use during severe windchill conditions. The
mask must be removed at intervals fo check
for frostbite.

h. A certain amount of protection can be
gained by covering as much of the face as
possible with a wool scarf. 1t may be adjusted
from time to time. and should be rotated when
the section opposite the mouth and nose be-
comes covered with frost. The frozen end
should be left outside the coat or parka. The
searf. like the mask, must be removed at im
tervals to check for frostbite.

2-10. Camouflage Clothing

1. Winter camouflage clothing (overwhites)
consists of white trousers and lightweight
narka with hood. White covers are also issued
for the rucksacks.

h. Camouflage clothing provides a means of
concealment and camouflage from the enemy
—_hoth from the ground and from the air—
‘n winter conditions. Tse of the whife cam-
ouflage clothing is, however, dependent on the
backeround ; generally spenking, on vegetation
and the amount of snow on the ground. The
complete white smt (fg. B-26) i3 worn whnen
terrain is covered with snow. Mixed clothing
(fig. 6-27)—white parka and dark trousers,
or vice versa—is used against mottled back-

13



grounds. The correct use of camouflage cloth-
ing is extremely important {para 6-2Z2).

e. Overwhites may become frosty and icy
after use. As with all clothing, the frost and
ice must be removed to expedite drying. Soiled
camouflage clothing will lose its effectiveness;
therefore, care must be exercised when han-
dling stoves, digging in ground, and perform-
ing similar tasks. Avoid scorching or burning
the garments when dryng or when lying down
by an open fire. The clothing should be washed
or changed frequently. When changing, cloth-
ing should be checked to insure that it fits
over the basic garments without restricting
movement.

2-11. Maintenance of Clothing and
Equipment
a. Foolgear.

(1) Boots. The leather in boots shouid be
treatad with approved agents, Nor-
mally, the insulated boot can be re-
paired with crdinary tire patching or
air mattress patching material. If
these items are not readily available,
fricticn tape or even chewing gum
may be used temporarily to plug up
the hole and prevent moisture from
damaging the insulation. If the dam-
age cannot be repaired, the boots
gshould be removed, airdried, and

Section Il

2-12. Sleeping Equipment

a. The complete sleeping bag for use in cold
climates consists of three parts: a case, of
water-repellent material; an inner bag {moun-
tain type), of quilted tubular construction,
filled with a mixture of down and feathers;
and an outer hag (arctic bag), of the same
material as the inner bag. In addition, an in-
silating air mattress and a waterproof bag
into which the sleeping bags are packed are
1s3sued.

b. When temperatures are normally above
14° F.| only one bag is used. It is placed in and
laced to the cover. When temperatures are be-
low 14° ¥'., both bags are used. The inner bag
13 placed inside the outer bag and secured at
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turned in for replacement as 3o00n as
nossibie. The inside of the boots
should be washed at least once a
month with a mild soap, and rinsed
with warm water.

Caution: Do not clean with abra-
sive malerials. Also do not apply
polish or paint to any part of the boot
as il will resuit in deterioration of
the ruabber.

(2) Socks. Socks shouid be washed daily,
using Ilukewarm water to avoid ex-
cessive shrinkage. After washing,
they should be wrung out and
stretched to natural shape hbefore
dryving. Holes in socks should be re-
paired as soon as possible, taking
special precautions to avoid bunching
or roughness of the mended area. It
should be noted that proper repairs
ander field conditions are almost 1m-
possible and that blisters should be
expected if fleld mended socks are
WOIT.

h. Handgear. Holes should be mended
promptly. Gloves or mittens should not be
dried too near an open fire.

e. Heodgear. Headgear should be washed as
required te remove perspiration, dirt, and hair
oils. When drying, normal care must be exer-
cised to avoid scorching or burning.

EQUIPMENT

the foot with the loops and tie straps provided
and the cover laced over the outer bag.

¢. When the bag is used, it is first fluffed up
so that the down and feather insulation 13
evenly distributed in channels, thus preventing
matting. Since cold penetrates from below,
and the insulation inherent in the bag 13 com-
pressed by the weight of the body, additional
insulation is piaced under the bag whenever
possible. Added insulation can be obtained by
placing ponchos, extra clothing, packboards,
fiber ammunition or food containers, or
boughs between the sieeping bag and the
ground. The insertion of a waterproof cover,
such as a poncho, between the sleeping bag
and air mattress will prevent the mattress
and bag from freezing together at very cold
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temperatures, This is caused by condensation
on the mattress due to the difference in tem-
peratures between the lower side ‘ouching the
ground and the upper side touching the rela-
tively warm sleeping bag. Care must be taken
to prevent puncturing the mattress or damag-
ing sleeping bags. In general, the more insula-
tion between the sleeping bag and the ground.
the warmer the body.

4. If the tactical situation permits, individ-
1als should avoid wearing too many clothes in
the sleening bag. When too many clothes are
worn they tend to bunch up, especially at the
shoulders, thereby restricting circulation and
inducing cold. Too many clothes alsp increase
the bulk and place tension upen the bag, thus
decreasing the size of the insulating airspaces
between layers and reducing the efficiency of
the insulation. In addition, too many clothes
may cause the soidier to perspire and result in
axcessive moisture accumulating in the bag, a
condition which will likewise reduce the bag’s
insulating qualities.

. The sleeping bag is equipped with a fuli
length slide fastener which has a free run-
ning, nonlocking slider. In an emergency, the
bag can be opened quickly by grasping both
sides of the opening near the top of the slide
fastener and pulling the fastener apart. As a
safety precaution, bags should be tested at
frequent intervals to insure that the slide fast-
ener operates freely and will function properly.

f. The sleeping bag should be kept clean
and dry. It should be opened wide and venti-
lated after usze to dry out the moisture that
accumulates from the body. Whenever possi-
ble, it should be sunned or aired in the open.
The bag always should be laced in its water-
repellent case and carried in the waterproof
bag to prevent snow from getting on it. The
warmth of the body could melt the snow dur-
ing the night and cause extreme discomfort.
Individuals should avoid breathing into the
bag. If the face becomes too cold it should be
covered with an item of clothing. Sleeping
bags should be drycleaned at least twice a
vear. As a safety precaution, bags should be
thoroughly aired prior to use to prevent possi-
ble asphyxiation from entrapped drycleaning
solvent fumes.

AGOD 36414

2—-13. Manpack Equipment

n. Rucksaek—Nylon, O 106 {fig. 2-7).
(1) The nylon rucksack consists of the
following :

{z) A lightweight aluminum alloy
frame to which all other compo-
nents are attached.

() A lightweight aluminum alloy
cargo support shelf provided as op-
tienal equipment for attachment to
the frame when the frame is used
as a packboard.

{¢) A pouch fabricated from 4-ounce
nyion fabric.

{d) Nylon left and right shoulder
straps. The left shoulder strap has
a quick-release device designed to
facilitate rapid doffing of the ruck-
sack. The right shoulder strap has
a rapid adjustment buckle {for
lengthening the strap which allows
the wearer to fire his rifle while n
the prone position. The two straps
are nterchangeable to accommo-
date left-handed soldiers.

{e}) A nylon webbing waist belt de-
signed to prevent the ruckaack
from swinging to either side or
bouncing during body movements.

(f3} A rifle carrier consisting of a rifle
butt pocket, constructed of nylon
webbing, with a double hook and
a rifle strap.

(2) The nylon rucksack is the normal
pack equipment used for operations
in northern areas and replaces the
rucksack, with frame (Standard C).
It should be noted that this item may
be issued in lieu of the nylon ruck-
sack. It should aiso be noted that the
piywood packboard may be issued n
lieu of the nylon rucksack. The 3ol-
dier using the rucksack can carry €X-
tra clothing and rations in the nylon
pouch and can also carry one sleep-
ing bag (in waterproof bag). When
the nylen pouch is removed and cargo
support shelf attached, the rucksack
may be used as a packboard for car-
rying loads weighing approximately
50 pounds (TC 10-8).
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Figure 2-7. Rucksoack nylon OG 106.
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h Snspenders and Belt, Individieal £quip-
ment. The suspenders and belt of the M-56
standard load-carrying equipment is worn be-
neath the nylon rucksack to carry ammunition
pouches, first aid or compass case, and the
intrenching tool. The suspenders and beit
should be adjusted to fit loosely over the cold
weather clothing, to allow for proper ventila-
tion. The suspender belt combination 13 de-
signed so that the belt can be worn unbuckled
while on the march, if additionali ventilation
is required.

2-14. Miscellaneous Equipment

a. Sunglasses. Sunglasses always should be
worn on bright days when the ground 1s cov-
ered with snow. They are designed ic protect
the eyes against sunglare and blowing snow.
If not used, snow blindness may resuit. They
shonld be used when the sun is shining
through fog or clouds. A bright, cloudy day 13
deceptive and can be as dangerous to the eyes
as a day of brilliant sunshine. The sunglasses
should be worn to shade the eyes from the
rays of the sun that are reflected by the snow.
Snow blindnesz is similar to sunburn, in that
a deep burn may be received before discomfort
is feit. To prevent snow biindness, sungiasses
must be used from the start of exposure.
Waiting for the appearance of discomfort is
too late. The risk of snmow biindness 13 1n-
ereased at high mountain altitudes because the
clear air allows more of the burning rays oi
sunlicht to penetrate the atmosphere. When
not being used, they should be carried in the

Figure 2-8. Improvised sunglzsses.
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p["'D[E{.'II‘JE casge Lo avold SCTratéling or orfednlng
the lens. If sunglasses are lost or broken, a
substitute can be improvised by cutting thin,
3 em (1”7) long slits through a scrap of weod
or cardboard approximately 15 cm {6") long
and 3 em (17) wide. The improvised sun-
glasses [fig. 2-8) can be held on the face with
s.~ips of cloth if a cord is not available.
b. Canteenas.

(1) Canteen, water; cold chmatic (fig.
2.9). This canteen is a vacuum-in-
sulated canteen of one quart capacity
with an unpainted dull finish steel
exterior. The inner and outer stain-
less steel veasels are welded together
at the top of the neck. A nonmetallic
mouthpiece at the neck prevents lips
from freezing to the metal neck. A
plastic cap seals and protects the
mouthpiece. A nesting type metal cup
with a capacity of one pint i3 pro-
vided for eating and drinking bever-
ages. The canteen with cup is carried
in a canvas cover which fastens fo
field equipment in a manner simiiar
to the conventional canteens. Care
must be taken to insure that the
mouthpiece or cap are not lost. A
sharp blow to the canteen may resuit
in denting or rupture with conse-
quent less of insulating capabilities.

{2) Conventional metal and plastic con-
teens. Conventional canteens are car-
ried in a fabric carrier; however,
this will not keep the liquid in the
canteen from {reezing in extreme
cold. When possible, the canteen
should be carried in one of the pock-
ets or wrapped in any woolen gar-
ment and packed in the rucksack. If
available, warm or hot water should
be placed in the canteen before start-
ing an operation. During extreme
cold the canteen should never be fiiled
over two-thirds full. This will allow
room for expansion if ice should
form, and will prevent the canteen
from rupturing. Insure that the gask-
ets are in the cap at all times. This 1s
an important precaution and will pre-
vent the liquid from leaking out and
dampening the clothing in the ruck-
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Figure 2-3. Canteen, water; cold climaiic.

sack. Conventional thermos bottles
will keep liquids hot, or at least un-
frozen for approximately 24 hours,
depending on temperatures. If can-
teens or thermos bottles freeze, they
shouid be thawed out carefuily to pre-
vent bursting. The top should be
opened and the contents allowed to

melt slowly.

¢. Pocket Equipment. There are several
small items that should be carried in the
pockets so they will be readily availabie for
use. Having these items when they are needed
will contribute to the well-being of individuals
and help prevent injuries. A good sharp
pocketknife is an essential item. It is useful for
cutting branches, in shelter construction, in
repairing ski bindings, and numerous other
tasks. Waterproof matches should be carried
and kept in the watertight matehbox and used
only in an emergency. They should never be
used when ordinary matches and lighters will
function. Sunburn preventive cream will pro-
tect the skin from bright, direct sunshine,
from sunrays reflected by the snow, and from
strong winds. The chapstick will prevent lips
from chapping or breaking due to cold weather
or strong winds. The chapstick should be pro-
tected from freezing. The emergency thong
has numerous uses, such as lashing packs, re-
placing broken bootlaces, and repairing ski
and snowshoe bindingas.
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d. Emergency Kil. It i3 recommended that
all personnel carry an emergency kit for use
in individual survival. With this kit, an indi-
vidual can survive off the land by trapping
and fishing and can procure the minimum
amount of food necessary to maintain his
strength for a2 short peried of time.

(1) 1 each emergency thong.
(2) 1 each sharp pocketknife.
(3} Single-edge razor blades.
(4) Waterproof matches.

{B) Safety pins.

(6) Fishing line.

(7) Fire starters.

(8) Salt tabiets.

(9) High protein candy bars.
{10} Bouillon cubes.

2-15. Steel Helmet

The steel helmet may be worn during warm
periods 1n cold areas in the same manner as in
moderate climates. During cold periods it is
normally worn over the Cap, Insnlating Hal-
met Liner-Helmet. The helmet may alsc be
worn uander the winter hood.

2-16. Protective Mask

a. The Mask, Protective, Field, M17 is the
Army standard protective mask. Information
on this mask can be found in TM 3—4240-
202-15. TM 3-4240-202-15, describes the
winterization measures for the M17 Mask. In
addition to the wearing of tinted antiglare
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outserts for the plastic lenses, this kit pro-
vides for winterization inlet and nosecup
valves together with an ice prefilter. This al-
lows the standard mask to be worn at tem-
peratures down to —50° F. with the M6AZ
hood.

b. The protective mask may be worn in
moderately cold weather in the same manner
25 in moderate climates. When the mask 13
used in extreme cold, the rubber facepiece
should be warm enough to make it pliable
when it is adjusted to the wearer’s face. One
methed of keeping the mask warm is to carry
:t inside the outer garments and next to the
body. It is also recommended that the mask be
kept inside the sleeping bag during the night.
On removing the mask, any moisture on the
face should be wiped off immediately to pre-
vent frosthite. After drying the face, the face-
piece of the mask should be thoroughly dried
to prevent freezing of moisture inside the
mask. The rubber cover of the outlet valve
should also be raised and the valve, surround-
ing area, and the inside of the cover wiped dry
to prevent the ocutlet valve from icing.

e. If it becomes necessary to wear the mask
for protection against chemical agents during
extreme cold weather, troops must be advised

AGD S81A

that the facepiece of the protective mask will
not protect the face from the coid and that,
in fact. the opposite is true. The danger of
frostbite increases when the mask s worn.

d. The three automatic atropine injections
of 2 mg each, carried as accessories during
moderate temperature conditions, are carried
in a pocket of the protective mask carrier. In
cold weather {40° F. and below), the injectors
will be removed from the carrier and placed
in the inside of the right-hand pocket of the
0OG shirt, where body temperature will pre-
vent freezing.

2-17. Body Armor

Standard issue body armor may be worn
with either of the cold weather untforma.
When worn with the cold-wet uniform 1t 19
worn over the OG shirt and under the coat
and liner. When worn with the cold-dry uni-
form it is worn over the OG shirt and under
the coat and liner or the parka and liner. Al-
though the body armor is worn primarily for
protection against shell and mortar fragments,
it may provide additional environmental pro-
tection for the user; however, because of the
weight, armor should be worn only for its
primary purpcse and not for additional
warmth.
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CHAPTER 3

SMALL UNIT LIVING

Section 1.

3-i. Characteristics of Operations in Cold
Weather

Unlimited space and a sparse, widely scat-
tered pepulation are dominant features of most
of the colder regions of the world. Such condi-
tiong permit unrestricted maneuver for troops
properly trained and equipped for cold weather
operations. Warfare under such circumstances
13 characterized by, widely dispersed forces
operating at great distances from other units
or their parent organization. Units must be
highly mobile and have the ability to sustain
themselves while carrying out independent op-
eratlons over extended periods of time.

3—-2. Composition of Uniis

@. Small unitfs {squad, gun crew, tank crew,
wire team, ete.} form the basic working group

GENERAL

for cold weather operations. Under normal op-
erating conditions they will work together,
cook and eat together, and share the same tent
or other shelter. These small units should be
formed at the beginning of training and, if
pessible, Kept intact. The stapdard to be
achieved is a umt which can make or break
camp quickly, efficiently, and silently under all
conditions; one in which each man knows the
tasks to be completed and does them without
having to be told.

b. Small units operating in cold weather
must be thoroughly familiar witk the special
equipment required and the techniques in-
volved 1n living away from their parent orga-
nization for extended periods of time. Equip-
ment, and the techniques of using it, are dis-
cussed in this chapter.

Section I). TENTAGE AND OTHER EQUIPMENT

3-3. General

A considerable quantity of various types of
special equipment is required to maintain small
units 1 celd weather. Permanent shelters are
usualiy scarce in northern areas of operations
and heated shelters are required. Special tools
are necessary for establishing bivouacs, break-
ing trails, and constructing temporary winter
roads and battle positions.

3—4. Need for Shelter

2. In crder to conduct successful military op-
erations in cold weather and maintain a high
level of combat efficiency and morale, heated
sheiter must be provided for all troops. An in-
dividual’s ability to continue to work, live,
move, and fight under extreme climatic condi-
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tions depends upen adequate shelter. Tents and
stoves, therefore, become a vital part of cold
weather equipment,

b. In ccld weather, tents should be piaced as
close as practicable to the scene of activity,
whether the activity be combat or administra-
tive. By so placing the tents, rotation of men
for warmup 13 possible and maximum conti-
nuity of effort can be maintained.

¢. Tents vary in size and shape, depending
on their purpose. Small units such as a rifle
squad, artillery section, or similar type unit
are normally equipped with one 10-man arectic
tent. During combat, fewer tents will be
needed, as part of the personnel are always on
guard detail, occupying positions, or perform-
ing similar missions. It may become necessary
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for the unit, temporarily, to use only one-half
or one-fourth of its tentage; i.e., one 10-man
tent per platoon, with the men sleeping on a
rotation basis. Reduced numbers of tents and
stoves will decrease the requirement for logis-
tical support, such as fuel and transportation.

d. Elements smaller than the rifle sguad
(tank and SP artillery crews), which require

less shelter space, are normally equipped with
the 5-man tent (FM 31-71).

e. Normaily, smail reconnaissance patrols
are not equipped with tents, as tents tend to
hamper the mobility and speed of the patrol.
Strong combat patrols and long-range reccn-
naissance patrels may be equipped with tents
and stoves if sufficient transportation is avail-
able to move the extra weight. When speed 1is
of the essence, patrols will improvise shelters
built from local materials at hand. For semi-
permanent base camps, portable type frame

shelters may be erected for increased com-
fort of the troops.

3-5. Description of Tentage

a. General. Tentage issued for use in celd
weather is designed on the same layer prin-
ciple as cold weather clothing. It is, however,
made of only two layers. The outside layer is
made of strong, tightly woven fabric. It is
water repellent and impervious to rain and
snow. The inner layer is much lighter in
weight than the outer layer. The liner is fas-
tened by toggles to the tent and provides an

VENTILATOR

airspace the same as in clothing. It 13 de-
signed to provide insulation againgt the cold.
[t also prevents frost from forming on the in-
side of the tent. Heat is provided by sioves
(normally the M-1950 Yukeon stove).

b. Tent, Artie, 10-Man (fig. 3-1). The 31X-
sided, pyramidal tent, supported by a telescopic
pole, mormally accommodates ten men and
their individual clothing and equipment. It will
accommodate additional men by leaving in-
dividual packs and equipment outside the tent
overnight and by lowering the teleacopic pole
to spread the sidewalls to cover more ground
gurface. It may also function as a command
post, aid station, or as a small storage tent. The
tent has two doors; this permits tents to be
joined together, with access from one to the
other, when additional space is required. A
snow cloth is attached to the bottom cf the
gsidewalls for sealing the tent to the ground.
This is accomplished by piling and packing
anow on the snow cloth. If the tent is used In
terrain where there iz no snow, sed or cther
materials may be used to seal the bottom of
the tent. Flexible plastic screen doors are pro-
vided and may be attached front and rear of
the tent for protection against insects. The tent
ia ventilated by four built-in wventilators on
opposite sides and near the peak of the tent.
Four lines are provided for drying clothing
and equipment. Total weight, to include the

pins and tent pole, is 76 pounds. The tent 1s
heated by an M1950 Yukon siove.

TENT POLE

STOVE PIPE OPENING

<\
- S~
TENT LINE
g

Ay m— PN

A\
SLIP, TENT LIN

& \— SNOw CLOTH

Figure 3-1. Tent, arciwc, 10-man.
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Figurs 3-2. Tent, herapgonal, lightweight.

¢. Tent, Hezagonal, Lightweight (fig. 3-2).
This tent igs also six-sided, pyramidal, and sup-
ported by a telescopic tent pole. It is designed
to accommodate four to five men and their in-
dividual clothing and equipment. Under emer-
gency conditions one tent may provide shelter
for a rifle squad or cther similar unit when
rucksacks are“placed outside the tent. The tent
has one door; ventilation is provided by two
buiit-in ventiiators located on opposite sides
and near the peak of the tent. Three lines are
provided for drying clothing and equipment.
Total weight of the tent, including the pins
and center poles, is 48 pounda. The tent is
heated by an M1950 Yukon stove.

d. Tent, Frame-Type, Sectional {James-
way). This 16 by 16 frame-type tent (fig.
3-3) is a lightweight unit that offers protec-
tion for one squad. It has wooden floor umnits,
a frame, a rounded roof, and comfortable head
clearances along the centerline of the shel-
ter. The roof and ends of the tent are fabri-
cated from insulated, coated, fabric blankets.
The structure is fastened to the ground with
tent pins or snow with improvised devices. An
optional vestibule may be erected at one or
both ends. Additicnal floor sections may be
added to each other lengthwise for creating
larger buildings. Extra end sections may be
instailed aiong any rib as interior partitions.
It weighs approximately 2,250 pounds and is
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heated by one tent stove M1941. The heavier
weight of this tent restricts its normal use to
permanent or semipermanent base camps. It
could be used for forward elements under
stabilized conditions.

Figure 3—3. Tent, frome tyve, sectional.

e. Tent, General purpose, Small (fig. 3-4).
This tent is a six-sided pyramidal tent fabri-
cated of cotion duck cloth. A liner is available
to insulate the tent during cold weather. The
tent is equipped with slide fastener doors,
sereened doors, screened ventilaters, and stove-
pipe opening. It has a front and rear entrance,
each with a lacing flap arrangement to permit
attachment of the vestibule or erection of tents
in tandem. The tent is supported by eight ad-
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Figurs 3—5. Tent, general purpose, amail.

justable aluminum poles around the eave line
and a standard telescopic magnesium pole at
the peak. The tent is used for command posis,
fire direction centers, battalion aid stations, er
for any general purpose use. Although similar
in appearance to the Tent, Arectic, 10-man,
the tent has an eave height of 152.40 cm (607)
compared to 91.44 cm (36”) for the 10-man
tent. The complete tent, with liner, pins and
poles weighs 186 pounds.

3-5. Pitching and Striking Cold Weather
Tents

a. With proper training, small treop units
will be able to pitch tents in 15 to 30 minutes.
Additional time will be required to complete
the camouflage of the tent. Pitching and strik-
ing of the tents are performed in a routine

drill manner in accordance with instructions
contained in FM 20-15.

h. The following must be considered when
pitching or striking the tents in snow or on
frozen ground:

(1) Whenever possible snow should be
cleared te the ground surface to ob-
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tain a lower silhouetie and gain ad-
vantage of ground temperatiures
which are generally warmer than air
temperatures. Conifercus boughs or
similar material should then be
placed on the ground for insulation
and comfort. When it is impractical
to remove snow to ground level, an
adequate tent site may be made by
packing the snow with skis or snow-
ahoes until a firm base is provided
for pitching. In this case, the tent
pole iz placed on a log or other suit-
able support to keep the pole from
sinking into the snew. Support is also
needed for the stove under similar
conditions.

In open terrain, with a strong wind,
it may become necessary to build a
snow wall on the windward side of
the tent to protect it from the wind.
The snow wall also makes it easier
to heat the tent and less likely that
the tent will blow down. The tent is

pitched with the entrance 45° down-
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(3)

(4)

PREVAILING WIND DIRECTION

DHIFTING SNOW

| J;/ | i\{.
Y

".“'.

M .
"n.ll l"".. h

-h'-

SHNOW 'WﬁLL—MM
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Figure 3-5. A tent dug in with snow welil windbreak.

wind {fig. 3-5). Variable winds may
require construction of a windbreak
at the entrance. High winds in cer-
tain celd areas necessitate anchoring
the tent securely. When the tent is
set up, the snow cloth should be flat
on the ground outside the tent.
Stones, logs, or other heavy objects
should be placed on the snow cloth in
addition to the snow tc assist 1n
anchoring the tent. If this is not done,
the tent will be drafty and very diffi-
cult to keep warm.

Tents may be pitched rapidly and
anchored securely by attaching the
tent lines to trees, branches, logs or
stumps whenever possible. If these
natural anchors are not avallable,
suitable holes are dug into the snow
for the purpese of using “deadmen.”
This is accomplished by digging a
hole into the snow large enough to
insert a pole or log approximately one
meter (3') long with the tent line at-
tached. The hole is then filled with
snow, well packed, and in a short pe-
riod of time the packed snow freezes
and the tent will be securely anchored
(a, fig. 3-6). Driving metal pins into
frozen or rocky ground should be
avolded when excessive force i3 re-
quired. On rocky ground, tent lines
may be tied around heavy rocks and
then weighted down with other stones
(b, fig. 3-6).

Tents are also occasionally pitched on
ice. When the thickness of the ice is
not excessive, a small hole is chopped

-h_

.|'_'_ "*'.,r-tl'l-l! Liraf
F

Mi{E oF

M R WIRE D

N

sTICE, 127 LOMNG —

a
b
c.
|

} HOLE &”

through the ice. A short stick or pole
with a piece of rope or wire tied in
the middle of it is pushed through and
then turned across the hole under-
neath the ice {e, fig. 3-6). If the ice
is very thick a hele 30 to 60 ¢cm {1" to
2’) deep is cut in it, the “deadman”
inserted and the hole filled with slush
or water (d, fig. 3-6). When the slush
cr water is frozen, an excellent an-
chor point is provided. When the
“deadman” i3 placed underneath or
inte the ice, a piece of rope or wire
should be fastened to the rope or wire
after the *deadman” is secure., This
may prevent the tent line from being
accidentally cut or damaged when be-
ing removed from the ice.

TENT LikE

MECE OF
~ HWE CR wiAE

i DOnRRIE FE®

L Rt
WLE FH.LE-.I - g v
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. “Deadman” buried in packed znow
. Tent line buried under stones

Lowering anchor throungh ice

. "Deadman” placed in thick ice

Figure 3-5. Improvised methods of anchoring tents.
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(5) When striking the tent in winter 1t
normally will be covered with snow
and ice which must be removed or
the tent may double in weight. Snow
and ice ean be removed easily by
shaking the tent or by beating it with
a mitten or a stick. If the snow cloth
is frozen to the ground, the snow and
ice around it must be carefully re-
moved by chopping or shoveling in
order to avoid damage to the mate-
rial, One method of accomplishing
this ig to ease the shovel between the
cloth and the ground and gently pry
the cloth away from the ice.

e. The westibule attached to the basic
frame-type tent {Jamesway) helps reduce heat
loss when the door is frequently used. The
main door of the tent opens inward, and thus
cannot be blocked by drifting snow if the oc-
cupants are equipped with a shovel or impro-
vised digging equipment. However, the wvesti-
bule deor opens outward and can be blocked by
drifting snow during a violent storm. A =afe
practice 1s to install the vestibule only at one
end facing the prevailing wind and to use nc
vestibule on the more leeward end where
drift will probably accumulate, Rapid exit in
case of fire or other emergency is then assured.
Where severe winds are expected the tent
should be sited crosswise to the anticipated
wind direction since the curved roof tolerates
the wind load better than the flat ends, and
buffeting is reduced. A vestibule should not be
used on a tent intended for aid station use,
since a standard litter ecannot negotiate the
right angle turn required in the short vestibule.

3-7. Ventilation

g. Tents are pitched to protect occupants
from the elements and to provide necessary
warmth and comfort. When the bottom of the
arctic tent is properly sealed and the doors are
zipped shut, moisture will form on the inside
of the tent and accumulate on clothing and
equipment, thereby causing dampness and
hoarfrost. In addition, carbon monoxide, car-
bon dioxide, and fumes from the stoves may
aoon accumulate to a dangerous degree. To
offset these factors, the built-in ventilators
near the peak of the tent must be kept open.

b. To improve ventilation, a draft channel
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may be constructed LY [0rming a4 pLpe WILA
green logs (fig. 3-7). The channel is buried
in the floor and has an opening under the
atove. The draft of the stove draws fresh air
from outside the tent into the channel.

Fligure 3-7. Dvaft channel for stove.

3-8. Heating Tents with Stove, Yukon,
M1950, 50,000 BTU

a. General. The Yukon stove (1, fig. 3-8) 1s
used to heat the 10-man, 5-man, and GP Small
tents. In addition to providing heat, the top
surface of the stove and, to a smail degree, the
area beneath the stove, may be used to cook
rations or heat water. The Yukon stove utilizes
standard leaded moter fuel as its normal fuel,
but may alsc he operated with white gasoline,
kerosene, light fuel oil, naptha, or JP—4 fuel,
without modification (2, fig. 3-8). During low
temperatures the stove will burn five gzallons
of gasoline every 8 to 12 hours. When solid
fuels (wood, coal, etc.) are used, the stove must
be modified by removing the oil burner from
the tep of the stove, closing the opening where
the burner was installed, and turning over the
wire grate so that there is space below the
grate for draft and ashes. A piece of plywood
slightly larger than the base of the stove
shoyld be carried as part ef the tent group
equipmeni. The plywood is covered with alumi-
num f£foil and i1s used to provide a firm base
for the stove and to prevent it from melting
down into the snow.

b. Operaiing Procedures. The compact, light-
l¥ constructed, 33-pound Yukon stove permits
all accessory parts to be packed within the
stove body for convenient portahility in a sled
or on a packboard. A draft diverter i3 issued
as a component part of the stove. It shields the
top of the stovepipe from the wind and pre-
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Figure 3-8. Stove, Yukon, M1950.

vents a backdraft from forcing smoke or gases
into the stove and tent. Three, 4.3 meter {15°)
guylines tied to the draft diverter serve to
anchor the stovepipe in strong winds. These
guviines must be anchored to the tent or tent
ropes, not to the ground or nearby trees. A
simple method of erecting a tripod for the fuel
can is to obtain three poles about 2 meters
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(8') in length; the peoles are tied about two-
thirds of the way up using wire from ration
cases, string, rope, or emergency theng, and
then spread out to form a tripod. The fuel can
should be at least one meter (3’) higher than
the stove. The lowest part of the inverted gaso-
line can should be a minimum of 30 em (17)
above the level of the needle valve of the Yukon
gtove. It should not be higher than 1.50 meters
(5’) if the wvalve is to operate smoothly. If
the fuel can is wobbly or if there is some wind
the can must be tied te the tripod for addi-
tional protection. Make certain that the can
is tilted se that air is trapped in the upper-
most corner. The stove is assembled, operated,
and maintained in accordance with TM 10-

730,

¢. Precautions. The following precautions
must be observed when the Yukon stove is
nzed:
(1) Burning liguid fuels.

(a) All stovepipe connections must be
tight and necessary tent shields ad-
justed properly.

{b)} Stove must be level to insure that
the burner assembiy will spread an
even flame within the stove.

(¢} The fuel hose must be protected so0
it cannot be pulled loose accident-
ally. If necessary, a small trench
may be dug and the hose imbedded
where it crosses the tent floor.

(d) The fuel line must not be allowed
to touch the hot stove.

(¢) When adjusting the fuel flow, the
drip valve lever must be turned
carefully to prevent damage to the
threads.

{f) Rate of fuel flow must be checked
at regular intervals. The rate of
flow will change as fuel supply level
drops and will require some ad-
justment. The stove shouid never
be left unattended. Maintaining a
hotter fire than necessary may
cause the stove body to become
overheated and warp.

(g) If the flame i3 accidentally extin-
guished, or if the fuel can is being
changed, the drip valve must be
closed. When the stove has cooled,
any excess fuel inside the sfove
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must be wiped up and 2 or 3 min-
utes allowed for gas fumes to es-
cape hefore relighting the burner.
The burner must be cool before re-
lighting stove. If stove is [it before
burner is cool, the fuel will vaporize
prior fo ignition, causing an explo-
SION.

(R) AIl fuel supplies must be kept out-
side the tent. Spare cans of gaso-
line or other fuel shouid never be
stored inside the tent. Fuels used
in combat areas in the north are
normally low temperature fuels
which will flow freely.

{2) Burning solid fuels.

(¢) Fuel should be fed a small amount

at a time until the bed of coais 1s

burning brightly.
(b) Stove should not be allowed to

overheat.
{¢) 0il or gasoline should not be poured

on the fire,
(d) Ashes should not be allowed to ac-
cumulate Lelow the grate.

(2} Clinkers should be removed fo pre-
vent grate from becoming blocked.

3-9. Heating of Semipermanent Tents With
Tent Siove, M1941]

Stoves of this type normally are used to pro-
vide heat for the semipermanent, frame-type,
sectional tent. The stove may be operated with
wood or coal or with various types of oil and
gasoline. This stove has the same general char-
acteristics and safety features outlined for the
Yukon stove in paragraph 3-8.

3-10. Fuel Economy

The minimum daily fuel consumption per
Yukon stove approximates five gallons of gaso-
line per 8 to 12 hours of operation. The M1941

Section 1.

3-13. Requirement for Improvised Sheiters

a. There are many occasions when tents or
other regcular shelters are not awvailable. In
summer, if the weather is mild, individuals
may need protection only from insects. In
winter, however, individuals cannot atay in the
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Tent Stove will burn five gallons in 3 to 4
hours. Prior planning must be accomplished to
reduce the number of sfoves required, espe-
ciaily for operations that are some distance
from a reoad net. Wood should be used as fuel
whenever possible. Cooking and heating are
combined and, when axtra heat is reguired to
dry clothes, ail individeals should dry clothes
at the same time, when possible.

3-11. lighting Tents

Candles will provide light in forward areas,
In rear areas, gasoline lanterns or lighting
equipment sets may be used.

3—-12. Tools

a. Handtools are needed by small units for
several purposes such as erection and striking
the tent, building ski and weapon racks, build-
ing field latrines, chopping firewood, etc. Tools
are also needed for trailbreaking, preparation
of positions, and similar tasks. Because in-
trenching tools are lightly constructed, they
are of little value for work in heavy timber or
frozen ground. The following tools are needed
by squad sized units to accomplish routine
tasks in cold regions, regardless of the season

of the vear:
{1} One axe, chopping.
{2) One saw {Buck or Swede).
{3) Two machetes with sheaths.
(4) One shovel, general purpose.

h. Tools must be kept sharp, clean, oiled and
in goed condition. Care must be taken fo pre-
clude smail tools and items of eguipment from
being left in the snow or thrown aside where
they may become buried and lost in the snow.
Particular care must be exercizsed while wear-
ing gloves because ice or frost may form on the
gloves and cause the tools to slip from the users
hands, resulting in injury to nearby person-
nel and/or loss of equipment.

IMPROVISED SHELTERS

open for long periods unless they are moving.
The reguirement for improvised sheiters may
arise for several reasons, e.g., vehicles carry-
ing tents may be unable to reach the troops due
tn difficult terrain or enemy action. In case of
emergency, each individual must know how to
protect himself from the effects of the weather.
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b. If suitable natural shelters such as caveg
or rock shelves are available, they should be
nsed. If natural shelters are not available, a

temporary improvised shelter must he estab-
lished.

¢. The type of improvizsed shelter to be built
depends on the eguipment and materials avail-
able By the proper use of materials available,
some scrt of shelter can be built during any
season of the year. In open terrain a shelter
can be built using ponchoes, canvas, snowblocks,
or other materials. Snow caves, snow trenches,
or snow hoiles may be constructed in the win-
ter if the snow is both deep and well-com-
pacted. In the woeds, a lean-to is normally
preferable to other types of shelter. In north-
ern areas, nature provides the individual with
the means to prepare a shelter. His comfort,
however, greatly depends on his initiative and
skill at improvising.

d. A shelter shouid always previde adequate
protection from the elements, retain heat, have
suitable ventilation, and previde drying facil-
ities,

3—-14. Poncho Shelters

A ponche is a part of an individeal’s uni-
form. It is a multipurpose piece of equipment
that may be used as a rain garment, a water-
proof bedecover, a ground sheet. or 3 shelier.
The simplest type of shelter can be made by
merely pulling the poncho over the sleeping
bag. For additional comfort, various types of
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Figure 2-9,

shelters and lean-tos may be made by atiach-
ing ponchos to trees, tree branches or poles.

g. One-Man Shelter. A one-man shelter
(fig. 3-9) may be made from one poncho. The
poncho is spread, hood side up, on the ground,
and the hood opening is fightly closed by ad-
jugting and typing the hood drawsirings. The
poncho i3 ralsed at the middle of its short di-
mension to form a ridge, and then staked out
at the cornerz and sides. Side stakes shouid
not be driven through the grommets at the
corners or sides, because this may tear the
poncho, A short piece of rope is tied to the
grommefs and, in turn, te the stakes. Snow,
sod, or boughs are used to 3eal two sides and
one end of the shelter to provide additional
protection from the wind and to retain heat
inside the shelter.

b. Two-Man Shelter. To construct a two-man
shelter (fig. 3-9), ponchos are spread on the
ground, hood side up, with the long aides to-
gether 3o that the snap fastener studs of one
poncho may be fastened to the snap fastener
sockets of the other poncho. Hood openings
must be tightly closed by adjusting and tying
the hood drawstrings. Ponchos are raised

where they are joined to form a ridge; ropes
are then attached to grommets at the ends of
the ridge and run over forked sticks. The ghel-
ter {ent is then staked out at the corners and
sides, as described in o above, A third poncho
may be anapped into the other ponchos to form
a ground cloth,

SNAP FASTENERS

2. TWOD - MAN SHELTER

Poncho shellers.
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1.15. Lean-To

1. Matertals. The lean-to shelter, used in for-
egted areas, 18 constructed of trees and tree
limbs. String or wire helps In the building,
hut is not necessary. A poncho, a plece of can-
vag, tarpaulin, or a parachute, In addition to
the boughs, may be used for covering.

AP IS5 B sl FON LI
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Figure 3-10. Smgle lean-io.

. Size. The lean-to is made to accommodate
a variable number of individuals. It may be
built for one man only, teams, gun crews, pa-
trols, or similar small groups. From a practical
point of view, a rifle squad is the largest ele-
ment to be sheltered in one double lean-to,

¢. Types. Depending on the number of indi-
viduals to be sheltered, two types of lean-tos,
single and double, are used.

d. Construction.

(1) Single lean-te (fig. 3-10). To save
time and energy, two trees of appro-
priate distance apart, and sturdy
enough to suppert the crosspiece ap-
proximately 1.50 meters {5°) off the
ground, are selected when operating
in forested areas. It may be necessary
to cut two forked poles of desired
height, or construct twoe A-frames to
hold the crosspieces, or use a combi-
nation of these supports when bivou-
acking in sparse wooded or semi-open
areas. A large log is then placed to
the rear of the lean-to for added
height. Other metheds that may be
nsed are packing the snow down or
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using snowblocks instead of a heavy
log. Stringers approximately 3 meters
(10 long and 5 to 8 centimeters
(2” to 3”) in diameter are then
piaced, approximately 46 c<m (18")
apart, from the ecrosspiece over the
top of the log in the rear of the shel-
ter. Material such as cardboard, can-
vas or ponchos may be placed over the
framework to preclude falling or
melting snow, warmed by the fire,
from dropping through. One or beth
sides of the lean-to and the roof are
then thatched.

(2) Double lean-to {fig. 3-11). Two sin-
gle lean-tos are built facing sach
other and approximately 1.50 to 2
meters (5 to ) apart. The space be-
tween single lean-tos must be suffi-
cient to permit the occupants to move
freely around the log fire placed along
the centerline of this space and to al-
1ow the smoke to get out through the
opening instead of gathering under
the roofing. If desired, one end of the
middle space may be covered by a
wall made of boughs or other mate-
rials for additional protection from
the draft and wind.

Figure 3—11. Double lean-to.

e. Heating. In heating a lean-to, any kind of
open fire may be used. The hest type for large
size lean-tos, however, is the log fire, so the
heat will be evenly distributed over the antire
length of the lean-to, see paragraph 3-21d. In
employing open fires for heating, precautions
must be taken to prevent the fire from burning
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too hot and burning down the shelter or setting
the roof on fire with sparks.

3-16. Tree Shelter

a. Tree-Pit Shelter. In wooded areas, the
deep snow and tree-pit shelter {fig. 3—-12) fur-
nishes temporary protection. To conatruct a
tree-pit shelter a large tree i3 selected with
thick lower branches and sarrounded with deep
snow. The snow i3 shaken from the lewer
branches and the natural pit is enlarged
around the trunk of the tree. The walls and
floor are then lined with branches and the roof
thickened. Canvas or other material on hand
may be used for the roof.

Figure 3-12. Tree-pit shelter.

b, Fallen Tree Shelter. An emergency shel-
ter for one man can be constructed by cutting
down a coniferous tree at a point about one
meter {3’} from the ground. The underside is
trimmed and the cut materiai placed on the
ground to provide insulation. This shelter will
provide some protection from the elements for
a man in his sieeping bag. Another way to
puild this shelter is to tie a pole to a tree and
drape 2 poncho or similar material over the
pole.

3-17. Wigwam

A conventional wigwam or tepee can be
built in wooded areas by typing a number of
poles near the top and spreading them at the
bottom to form a large cirele. This framework
is then covered with available tree boughs,
canvas, cardboard, or cther suitable material.
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3-18. Snow Wall

[n open terrain with snow and ice., a sno
wail (ng. 3—13) may be constructed for prote
tion from strong winds. Blocks of compas
snow or 1ce are used to form a windbreak.

Figurs 3-12. Sleeping behind snow wall.

3-19. Snow Hole

A snow hole (fig. 3-14) provides shelte
quickly. It i3 constructed by burrowing into

"'-H l'?l-f‘ ?_i -"'-1_5'"

r ~-"'.-

1 Snow hole partially constructed.

. - ny ¥ |-_ ) l_..-.'.. .-..
.-.F------"l'---iI - -r'r n“" wﬁ 'n '-‘::-n‘-
-

2 Snow hole completed.

Figure 3-14. Snow kole.
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snowdrift or by digging a trench in the snow
and making a roof of penchos and ice or snow-
hiocks supperted by skis, ski poles or snow-
shoes. A sled provides excellent insulation for
the sleeping bag. Boughs, if available, can he
used for covering the reof and for the bed.

3-20. Snow Cave

a. Location. A snow cave (figs. 3-15 and
3.16) can be used as an improvised shelter in
the open areas where deep and compacted snow

- :-.'-._q..:: .-
_______________
. az -

' SKIPOLE IM
B, vENTILATION SHAFT

Figurs 2-15. Snow cove for four men.

THE WIDTH OF EACH SLEEPING
ROOM 114 YARDS FOR TWO MEN

PLAN

Figurs 1-i6. Snow cave for stcisen msin.
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ia available. Normally, a suitable site 13 located
ot “he lee aide of a steep ridge or riverbank
where drifted snow accumuiates in unusual
deprhs.

h. Bastic Construction Principles. Basic prin-
cipies for construction of all snow caves are
as tollows:

(1) The tunnel entrance must give access
to the lowest level of the chamber,
which is the bottom of the pit where
cooking is done and equipment 13
atored.

(2) The snow cave must be high enough
to provide comfortable sitting space.

(3} The sleeping areas must be on 2a
higher level than the highest point of
the tunnel entrance se that the rising
warm air will permit the men to sleep
more comfortably.

{4) The rocof must be arched hoth for
strength and so that drops of water
forming on the inside will not fall on
the foor, but will follow along the
curved sides, glazing over the walls
when frozen.

(5} The roof must be at least 30 em (17)
thick.

c. Size. The size of the snow cave depends
upen the number of men expected to occupy it.
A large cave is usually warmer and more
practical to construct and maintain than sev-
eral small caves. In good snow conditions a 16-
to 20-man cave i3 the most practical

d. Shape. The shape of the snow cave can be
varied to suit conditions. When the main cave
is built, short side tunnels are dug to make
onie- or bwo-man sleeping roomas, storage space,
latrine and kitchen space.

e. Construction. The following steps should
be observed in construction:

{1) A deep snowdrift at least 243 cm
(8) deep iz located. Newly fallen,
powdery or loose snow should be
avolded.

(2} The depth of a snowdrift may be
tested with a sharpened sapling ap-
proximately 365 ¢cm (127} In length,
or in the absence of trees the shorier
ski pole or Avalanche probe. (The
availability of an avalanche probe 18
discussed in FM 31-T2.)
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(3) The entrance iz chosen carefully so
the wind will not blow into the cave
or the entrance become blocked by
drifting sanow.

{4) A small tunnel is burrowed directly
into the side of the drift for one
meter (3°). A chamber is excavated
from this tunnel.

{5) Excavation is done to the right and
left so that the length of the chamber

i3 at right angles to the tunnel en-
trance.

{6) Due to the fact that the individuals
digging will become wet, they should
wear the minimum amount of cloth-
ing possible to insure that they have
a change of dry clething upon com-
pietion of the task.

f. Healing and Safefty Measures. The cave
¢an be heated with the one-burner gasoline
stove or with candles. The fires should be ex-
tinguished when individuals are sleeping, thus
reducing the danger of fire and asphyxiation.
If the weather is severe and it becomes neces-
sary to keep a fire going while the individuals
are asieep, an alert fire guard must be posted
in each cave. The wventilation holes must be
inspected every 2 or 3 hours to insure that they
have not become clogged by snow or by icing.

g. Insulafion. To insure that the cave is
warm, the entrance should be blocked with a
rucksack, piece of canvas, or snowbicck when
not 1 use. All avaiiable material, such as
ponchos, cardboard, brush, boughs, ete., should
be used for ground insulation.

. Other Precautions. Walking on the roof
may cause it to collapse. At least twe wventila-
tors, one in the doer and one in the roof, are
used. A ski pole ean be stuck through the roof
ventilator to clear it from the inside. Extra
care must be exercised to keep air in the cave
fresh when heating or cooking. The entrance
should be marked by placing a pair of skis or

other equipment upright on each side of the
entry way.

3—-21. Campfires

a. Matches and Fire Starters. A supply of
matches in a waterproof container, heat tab-
lets, or fire starters must be carried by all
individuals operating in cold weather. They
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are a necessity, especially where snow and ice
add to the problems of securing tinder for
starting a fire. In emerpgencies, matches should
be used sparingly and lighted candles used to
start fires whenever possible, or if available, a
{1ttle engine oil will help ignite wet or frozen
wood without the flash hazard of the more
volatile petrolenm fuels. As a safety precau-
tion, it should be remembered that fire starters
are extremely inflammable and must be kept
away from open flames and heat.

b, Selecting Site. Individuals building a fire
in the field should carefully select a site where
the fire 13 protected from the wind. Standing
timber or brush makes a good windbreak in
wooded areas, but in open country some form
of proteciion must be provided. A row of snow-
blocks, the shelter of a ridge, or a scooped-out
side of a snewdrift will serve as 2 windbreak
on barren terrain.

¢. Staritmg ond Mainfaining Fire. Before
using matches, a supply eof tinder must be on
hand. The use of heat tablets is recommended
for the safe starting of fires. In inclosed areas,
gasoline or other high inflammable fire starters
will not be used. In the open, and under very
strict control, small quantities of gaseline may
be used to start fires when other means are
not available. Many types of fuel are available
for fires. The driest wood is found in dead,
standing trees. Fallen timber may often be
wet and less suitable. In living trees, branches
above snow level are the driest. Green and
frozen trees are generally not suitabie because
they will not burn freely. Splitting green wil-
lows or birches into small pieces provides 2
fairly good methed of starting and maintain-
ing a fire, if no deadwood is available. Also.
dry grass, birchbark, and splits of spruce bark
with pitch tar are excelient fire starters. It is
good practice to secure a sufficient amount of

firewood to last throughout the night, before
retiring.

d. Types of Fire. Any kind of open fire may
be used with most of the improvised shelters
In deep snow, a fire base {(fig. 2-17) of greer
wood should be built first to protect the camp-
fire from sinking into the snow. For a single
lean-to or snow wall, a fire reflector (fig. 3—-10)
may be built of green logs or poles to reflect
the heat into the shelter and to serve as :
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steadily. The most suitable types for single
and double lean-tos are the log fires {fig. 3-18).

(1} Two, preferably three, logs are used
for this type of campfire. Dry, hard-
wood logs, if possible, 20 to 40 em
(approx 1) in diameter and approx-
imately the same length as the lean-to

FIREWOOD

GREENWOOD BASE

BASE FCR A CAMPFIRE
iN DEEP SHOW

BOUGHS AND e ———— SNOW

BRAMNCHES

“—-
i
—

- ¥ — — —— i e s -
S D S Sy = S = WEWES
GROUND

Figure 3-17. Camp fire and fire bass on anow.

Section IV.

3-22. Prin-:ipies

a. Importance of Balanced Meals. Armv ra-
tions are well balanced. The ration for 1 day
provides ail the essential foods the body re-

quires. However, ail the ration must be eaten if
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2 Three-log fire

Figures 3-18. Log fires.

are selected and hrought to the fire
site. First, two logs are placed side by
side on small green blocks to support
them above the snow or ground for a
better draft. Then the third log is
placed in the middle and on the top
of the other two logs. For better
burning, the surfaces of logs which
face each other are chipped. Before
lighting the fire, amall wedges are
placed between the chipped surfaces
of the logs for better draft. Fire is
then started at several places to help
it spread the entire length of the logs.
A log fire of this type will burn all
night with only minimum care.

(2) When oniy two logs are used, four
vertical stakes must be driven into
the snow to keep one log on top of the
other. A disadvantage of this type of
log fire is the fact that the wvertical
stakes tend to give way when the

snow starts melting around the fire.

FOOD AND WATER

all the caloric value i3 to bhe obtained. Some
items may, at times, not appeal to the indi-

vidual sense of taste, but they must be eaten.
The tendency to be lazy about preparing and
eating satisfactory morning and evening meals
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before and after a hard day on the trail must
he avoided, since it i3 exceedingly detrimental
to continued good health. After having been
without normal supplies for a period of time,
it is essential that men be provided with a
baianced meal containing the three basic food
requirements (fats, protein, and carbohy-
drates). When possible and especially when
troops are involved in rigorous activity, it may
he desirabie to feed four times daily. A desir-
able feeding plan would be the normal heavy
breakfast meal, a light midmorning meal, a
light afterncon meal, with the supper meal
being the main meal of the day. The mid-
morning and midafternoon meal should con-
gist of foods high in carbohydrates and include
a hot liquid. Concentrated foods found in some
special and survival rations are auitable for
this purpose. Hot soup or tea are most desirable
for the liguid. The evening meal should be
heavily fortified with protein and eaten just
before going to sleep. This heavy protein meal
will increase body combustion above basal
level, resulting in what is known as specific
dvnamic heat. This increase in the output of
heat within the body also aids in keeping the
individual warm while sleeping. If awakened
by cold a small snack eaten inside the sleeping
bag may increase heat production enough fto
permit further comfortable sleep.

b. I'mportaence of Liguids. In cold regions, as
elsewhere, the body will not operate efficiently
without adequate water. Dehydration, with its
accompanying loss of efficiency, ean be pre-
vented by taking fluids with all meals, and
between meals if possible (para 3-34). Hot
drinks are preferable to cold drinks in low
temperatures since they warm the body 1In
addition to providing needed liquids. Alecoholic
beverages should not be consumed during coid
weather operations since they can actually
produce a more rapid heat loss by the body.

c. Use of Mess Gear. Individual mess gear
will be difficult to clean and sterilize, therefore
arrangements must be made for return of dirty
mess gear to the battalion trains area where it
is cleaned under the supervision of the mess
stewards. Clean mess gear is sent forward
with subsequent meals. During pericds of ex-
treme cold, it may be advisable to utilize paper
plates and cups instead of mess gear. If utilized,
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they should be issued with the rations and sent
forward to companies with the meal. When
using paper plates and cups, commanders must
insure that they are not haphazardly left in
the unpit area. Controlled dispnsal must be
practiced by burning at squad level or by con-
solidating at company level and returning
them to the battalion trains area. This problem
is minimized, and cooling of food is minimized,
by the use of individual operational rations
which may be consumed directly from their
containers.

3-23. Rations

Many types of rations are used for opera-
tionz in cold weather. The type of ration to be
used will be determined by the location, suppiy
situation, mission, and duration of the oper-
ation. Rations are normally prepared in the
unit kitehens. Insofar as possible two hot meals
per day should be served. These generally will
he the breakfast and supper meals. In situations
where this is not practicable, group rations are
utilized and prepared by one member of the
amall unit. Under certain conditions an indi-
vidual ration may be issued to each man. When
serving meals without shelter, food may be-
come cold or frozen before it can be eaten.
Therefore, and whenever possible, sheliers
should be provided for the preparation and
serving of food. Certain packaged rations and
food packets are ideal under these circum-
stances because they are preccoked and some
components or all of the ration can be eaten
without heating. However, one of the com-
ponents should be heated when possible.

a. Bulk Supplied Rations. Rations of this
type are desirable whenever possible. They are

characterized by a need for maximum time
and effort for preparation, high palatability,
a large variety in menus and a high caloric

content. These rations are also heavy and
bulky.

(1) “A” Ration. The standard “A"” Ra-
tion consisting of fresh foods is 13-
sued whenever possible. The caleric
content of the ration is increased to
compensate for the added caloric re-
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(2)

quirements of cold weather opera-
f1ons.

“B” Ration. The standard “B” Ration
13 the field ration used for mass feed-
Ing in areas where kitchen facilities,
with the exception of refrigeration,
are available. The ration consists of
approximately one hundred nonper-
ishable foods. These are canned and
dehydrated. Hot meals furnish ap-
proximately 3,900 calories per day
with a 15-day cyele of menus. Caloric
content may be varied to meet re-
quirements of varying climatic condi-
tions or degree of physical activity.

b. Paclkaged Operolionel Rations. Rations
found in this category are characterized by a
need for minimum time and effort for prepa-
ration. They have a high ca.-ric content,
linited menus and are lightweignt. Maximum
advantage 1s taken of dehydration and concen-
tration. They are for the mest part served hot,
but certain components may be consumed cold.

(1)

(2}
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Raiion, wmdividual, frail, frigid. This
ration 13 designed for trail use under
cold weather conditions. While hot
meals can and are intended to be pre-
pared from this ration, all compe-
nents, except the dehydrated soups
and beverages may be eaten without
preparation. Components of the ra-
tion such as, processed cheese, fruit-
cake bars and candy are especially
adaptable to consumption in mobile
situations. The inclusion of several
condiments enables maximum flexi-
bility in component preparation. The
ration sapplies 2 minimum of 4,400
calories. Tt is intended for use by
members of small patrols or trail
parties for short periocds of time dur-
ing which resupply i3 not feasible.

Meai, combat, mdividual. This ration
i3 designed for and is issued as the
tactical situation dictates. It can be
ased in individnal units as a meal or
in muitiples of three meals as a com-
plete ration. Twelve menua are avail-
able. Each meal furnishes approxi-
mately one-third of the minimum

()

nutrient intake prescribed by Army
reguiations.

Food packel, long-range patrol. The
packet was designed for use by forces
in remote areas where resupply may
be uneertain for as long as 1{ days,
under tactical situations that require
men to eat as individuals, but where
normal supply of water is available.
There are eight menus, all flexibly
packaged. Each furnishes owver 1,000
calories, and consists of a precooked,
dehydrated, combination item as the
main component, with a confection,
a cereal, or fruitcake bar, coffee,
cream, soagar, toilet paper and
matches. Five menus alse include
cocoa beverage powder. The average
volume 18 40 cubic inches and the
average gross welight is 11 ounceas.
The principal menu components are
packaged in a flexible combinaticn
package attached to a chipboard base
which gives the package a rigid bot-
tom while the food is belng reconsti-
tuted in the bag. The main component
may be eaten dry with drinking
water or reconstituted. If hot water is
used the mailn component will recon-
stitute 1n 2 minutes, if cold water is
used, in 5 minutes.

(4) Survival raiions. Survival rations are

3-24,

designed for use in emergency situa-
tions. The food is highly concen-
trated, lightweight and requires little
or no preparation. Per volume it is
nigh in caloric content but contains
much less than the minimum re-
quired nutrient prescribed by Army
regulations. These rations, when
available, are especially good to sup-

plement the special rations discussed
above,

Individual or Small Unit Messing

Frequ:ntly, while on patrol or during com-
bat conditions, individualz will find it neces-
sary to prepare their own meals or to combine
raticns with other individuals within the unit.

a. Equipment,

{1} The one-burner M195) pasoline cook-
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(2)

(3)

ing stove i3 a cooking and heating
unit for a group of from 2 to 5 men
operating 1n an isolated or forward
area where the use of heavier equip-
ment i3 not practical. The mountain
cookset i3 combined with the stove to
make the one-burner cocking outfit.

Rations may aiso be heated on the
M1950 Yukon stove. The top and to a
small degree the area underneath the
stove i3 used for this purpoese.

Any fuel-burning device will give off
carbon monoxide, which is poisonous.
Adequate wventilation must be pro-
vided when using fuel-burning equip-
ment under shelter.

b. Preparation.

(1)

(2)

(3)

(4)

First priority is the procurement of
water (para 3-30). If snow or ice
must be melted to obtain water, all
avaliable stoves are utilized for this
purpocse. After water is obtained, the
stoves are used for food preparation.
For convenience in preparation of
meals and for conservation of fuel and
labor, cooking should be done for zs
large a group as the situation per-
mits.

Meals must be prepared efficiently
and as quickly as possible. Areas
sheltered from the wind should be
chosen for stoves or fires. A few
blocks of snow or ice or a hele dug
in the snow will serve as a windbrezk
and provide for more efficient use of
fires. Heating tablets are not efficient
in extremely cold weather accom-
panied by high winds. Individuzls
may have tc prepare and eat one item
at a time, but a hot meal will be
worth the effort.

Instructions for preparing the com-
penents of the rations will be found
on, or 1nside, the package. The possi-
bility of combining the various ration
components, l.e.,, mixing meat and
vegetables to make stew, should aiso
be considered.

Canned foods are cooked and require

ittle heat to make them edible. Over
cooking will waste fuel. The juices ir
canned vegetables are tasty, and con
taln vitamins and minerals. Drinkin;
them will conserve the water supply
Cans must bhe punctured or openes
before heating by open fires or stoves
Failure to do this may result in ar
explosion. No puncturing s needed i
the can is submerged in water during
the heating process.

{b) Food, including frozen meat, shoulc
be thawed before cooking. Parth
frozen meats may cook on the outside
while the center remains raw. Fresi
meats must be cooked thoroughly tc
kill any germs or parasites that majy
be present.

(6) Whenever possible, dried fruit should
be soaked overnight in cold water
then simmered siowiy in the sams

water untii tender, and sweetened tc
taste.

{7) Canned rations, either frozen or
thawed, can best be heated by immer-
sion in boiling water. This water car
then be used for making tea, coffee
or soups and for washing soiled uten-
3iis or personal hygiene,

¢. Storage.

(1) In winter the simplest way to pre-
serve certain perishable foods suck
as meat products is to allow them tc
freeze. Rations should be stacked out-
side the shelter and their locatior
carefully marked. Only as much fooc
a8 can be thawed and consumed be-
fore speiling shouid be brought intc
the shelter.

(2) Frozen food should not be placed near
heat where it may be thawed and
later refrozen. Onee thawed, certain
foods may spoil. Meat thawed and
refrozen two or three times is taste-
less and watery, and resultant baec-
terial growth may be sufficient to
cause food poisoning.

d. Enting. Meals shouid be prepared at regu-
lar times and as much time as possible allowed
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for cooking and eating. Men should be allowed
to relax after each meal. There will be times
when it may not be possible to prepare a meal.
Under such circumstances the meal or compo-
nents of meals must be distributed to individ-
yals before breaking camp. Any frozen food i1s
thawed before issue to individuals. These items
are wrapped in spare clothing and placed in
the rucksack or in the pack to prevent them
from refreezing. If time permits, halts sheuld
be made for the purpose of heating food and
drink. To the extent possibie, preparation of
the following day’s food should be done during
the night bivouac in order to shorten the time
required to break camp in the morning.

e. Suggesitons.
(1) Organize and control coocking.

{2} Insure that all food 13 eaten; save any
usable leftovers for snacks between
mesals.

(3) The squad leader supervises the meals
and makes sure that each man 13 re-
ceiving his portion.

(4) Check continuousiy to see that each
man’s mess equipment is kept clean.

(5) Food is prepared for as large a group
as possible.

(6) Fuel is conserved by prethawing
food. This may be done by utilizing
heat in the engine compartment of a
vehicle or by placing cans of feod

ander and around the tent heating
stove,

{7 Canned rations, either frozen or
thawed, can best be heated by im-
mersion in a pot of hot water on the
stove. This water can then be used
for washing soiled utensils.

(8) Adequate training of all men in the
preparation and cooking of cold
weather rations 18 1mperative.

(3) One-pot meals, such as stews, save
preparation time and fuel and can be
kept warm more easily than several
different food items.

3-25. Small Unit Messing
8. One Man Responstble.-One man should be
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responsible for the preparation of each meal
and this job should be rotated throughout the
squad. The squad leader is responsible for sup-
plying any additional assistance needed by the

cO0K.

b, Iugenuify in Coofking. Ingenuity on the
part of the man assigned to cook for the amall
anit will aid immeasurably in the success of
field messing in cold weather. Potatoes, ontons,
or bacon, when available, will increase the
palatabiiity of the food and can satisfactorily
be added to many foods. The habit of making
the morning coffee the night before, or using
two stoves to melt snow or ice for the evening’s
water supply, and of thawing out those rations
that are going to be used the next morning,
will save time and greatly simplify food prep-
aration at mealtime.

c. Eating Arrangement. When the weather
is moderate, the mess line feeding system may
he used. During cold weather in a bivouac area
the food can be prepared hot and then carried
in insulated containers to each tent for con-
sumption in a heated shelter. Food may also be
transperted in this manner to frontline troops
by using track vehicles or other methods of

transport.

3-26. Natural Food Resources

a. Tn some cold regions, animals are abund-
ant at certain seasons of the year. In octher
areas, very little game can be found during
any season of the year. A perscn without foed
in these areas must know how to “live off the
land” and subsist on what is available. Fish
are present in fresh-water lakes and rivers
during all seasons of the year, and some 3ait
water near shore will normally yield fish. Fish
will form the most readily available and larg-
est portion of available neurishing foods.

h Small animals and birds are also present
in most areas at all times of the year. Large
animals. because of migratory habits or other
characteristics, are not a reliable source of
food in many areas. Game should not be ahot
unless necessary for survival. Animals to be
used for food should be thoroughly bled, 1T1-
ternal organs removed, and the carcass chilled
as soon as possible. This will prolong the
keeping time of the meat. To expedite the
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chilling clean snow can be packed in the body
cavity. All meat should be cooked thoroughly
as a safeguard against harmful micro-organ-
isms and parasites that might be present in
the carcass. Onily healthy animals should be
used; in the absence of a person qualified fo
determine if the animal ig healthy, meat from
the animals that appear sick should not be
handled or eaten. For additional information,

gee M 21-76.

3-27. Animals of Cold Regions

a. Cartbouw and Reindeer,

(1) These are mainly herd animais found

(2)

(3)

in the high plateaus and mountain
slopes as well as in the grassy tundra
areas. Their favorite year-round food
iz the lichens or “reindeer moss.”
Their summer diet consists of zrasses,
shrubs, and brush tips. They are very
curious animais and will often ap-
proach a hunter merely from curios-
ity, thus presenting a good target.
Sight of a human mayv have no effect
en them but the slightest hint of hu-
man scent will send them galloping.
It 13 possible to attract them near
encugh for a shot by waving a cloth
and moving slowly toward them on
all fours. In shooting, the aim should
be for the shoulder or neck rather
than the head.

Reindeer have long been domesti-
cated in Scandinavia and northern

Aszia for their meat, milk, hide, and
as drafi animals.

Both caribou and reindeer should be
skinned premptly. Animal heat is the
largest factor in meat spoilage. Fast
and complete field dressing will elim-
inate most of this hazard and alring
wiil finish the work. The bones and
muscles can hold heat for as long as
48 hours, if the surrounding temper-
ature 13 not below freezing. Fat
should be kept with the carcass, not
with the skin. If time does not allow
skinning, at least the entrails and
genitais should be cleaned ont of the
animal.

{4) A poncho may be used for wrapping

the meat, whether for packing it out
or if it i3 to be left hanging for the
second trip. Meat should be raised off
the ground as scon as posaible because
this will cool it sooner and keep it
away from vpredators. Dirt and con-
tamination should be washed from
tiie meat and the meat then dried, if
possible. A carcass should never be
washed until it has cooled and is
ready to be butchered and stored.

b. Mountain Sheep and Goats.

(1)

(2)

These animals are available 1n many
northern areas. Although they nor-
mally live in the higher elevations,
during pericds of heavy snow, they
may be more readily available than
other animals.

The procedures for skinning and
care of caribou and reindeer are also
applicable to sheep and goats.

r. MHooze.

(1)

(2)

The moose is the largest known
species of the deer family. They are
found in most areas of the northern
hemisphere. Full grown bulls weigh
from 1,000 to 1,200 pounds and may
stand two meters (6’) high at the
shoulder. They require a Iarge
amount of forage and usually may be
found in areas where food of this
type 13 plentiful, such as burn-offs,
swamps, and lake areas.

The procedures for the skinning and
care of caribou and reindeer meat are
applicable to meoose.

d. Seals.

(1)

(2)

Seals are widely distributed and gen-
erally common. Their flesh is an ex-
cellent food. The liver should he
avolded since it may contain toxie
levels of Vitamin A.

The seals should be shot as they come
to the surface of the water to breathe
or as they are basking on rocks. The
aim should be for the head. Most of
the seais shot through the head will
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float, while about half of those shot
through the body will not. Seals will
also be found in the open leads in the
icepack or may be found at their
breathing heles in the ice. However,
hunting seals through breathing
holes requires extreme patience and
the holes are difficult to locate with-
out the use of dogs.

{(3) In the spring, mother seals and their
pups may sometimes be located under
anow hummocks adjacent to and over
breathing holes, where they have
given birth to their young. In the
spring, also, seais lie on the ice and
bask in the sun. They must be care-
fully stalked and the hunter must be
close enough at the time he shoots to
retrieve the dead seal before it slips
into a hole in the ice.

(4} I takes great skill to stalk a seal. The
Eskimo usually tries to imitate noises
made by the seal, and he may use a
white screen behind which he crawls
while the seal sleeps, remaining ab-
golutely still when the seal raises its
head to lock around. Seals normaily
sleen only for a few seconds at a time
and then lcok around for their ene-
mies for a few seconds before sieep-
ing again. Seal meat from which the
biubber {fat) has not been entirely
removed will turn rancid in a short
time.

8. Walrus. The meat and blubber (fat) of
walrus are edible, as are the clams which may
he found in their stomachs.

f. Bears. All bears are edible, although the
flesh must be thoroughly cocked to guard
against trichinosis. The liver of the polar bear
should not be eaten because of toxie Vitamin
A concentration. All bears are dangerous and
hard to kill. There should be two or more hunt-
ers in the party when hunting; soft-nosed bul-
lets should be used. The shoulder shot is best.
If the hear stands up, the aim should be at
the base and center of the throat for a shot
which will sever the vertebrae.

g. Wolves and Foxes. Wolves and foxes are
edible. Woives follow caribou herds. Arctic
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foxes follow polar bear and eat their leavings.
Foxes will hang around a camp or follow a
trail party and try te steal food.

h. Rabbits or Hares. Rabbits or hares can
be snared or shot. They should be shot in the
head or very little meat will be left. A whistle
will probably cause a running one to stop long
enough for an aimed shot. When cooking hare
or rabbit, fat of some sort, should be added as
the meat is very lean. They should not be
dressed or cut up with bare hands because of
the danger of contracting tularemia (rabbit
fever) from contact with the raw flesh. Com-
pletely cooked flesh iz safe to handle and eat.

i. Marmots. Marmots are woodchuck-like
animals that live above the treeline In the
mountains. They are excellent food, especiaily
in late summer when they are very fat. The
hunter should wait until the marmot moves
away from his den before shooting or he may
fall inte his burrow.

i. Porcupines, Beavers, and Muskrats. These
animals are found throughout the coider re-
gicns. Porcupines are excellent foed, as are
both beaver and muskrat. All are easily ob-
tained. The porcupine, beaver, and muskrat
when found on land, can be easily killed with

sticks.

k. Ground Squirrels. Ground squirreis
abound in most eold areas and are easy to
catch. They can be easily dug out of their
burrows. They are especially common aleng
atreams with sandy banks.

3-28. Birds

All birds and their eggs found in cold re-
gions are edible. Certain nonmigratory birds
are found in cold regions in wintertime. Sev-
eral apecies of grouse, like the ruffed, sharp
tail, spruce, and ptarmigan (which turn white
in winter) are common. To obtain the greatest
food value from birds, they should be plucked
rather than skinned.

3-29. Fish

Fish form a !arge part of the native diet in
cold regicns and are almost the entire diet of
work dogs in these areas. Along the coast, sal-
men, tomcod, flounder, sculpin, sand sharks,
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herring and other fish are found. Iniand waters
yield saimon, several varieties of whitefish.
blackfish, and suckers. All fish and shellfish
are edible, with the exception of the biack
mussel. Mussels from Pacific waters should be
avoided entirely, Musselz are easily distin-
guished from eclams and oysters bv their

orange-pink flesh. Shellfish can be cooked by
beiling them in water.

3-30. Water

Water points, operated by Corps of Engineer
personnel, offer the best source of water suppiy
for all troop units in any area and in any
season. Under normal operating conditions, an
Engineer unit with a water point capabiiity
will be attached to task forces of brigade size
or larger. Engineer water point operations
under cold weather conditions are discussed in
FM 31-71. This paragraph, together with
paragraphs 3-31 and 3-56 offers possible solu-
ticns to the problem of water supply that con-
fronts individuzais and small detachments oper-

ating in isolated areas away from normal
suppert activities.

a. Water is plentiful in most eold regions in
one form or another. Potential sources are
streams, lakes and ponds, glaciers, fresh-water
ice, and last year’'s sea ice. Freshly frozen sea
ice is salty, but year-old sea ice has had the
salt leached out. It is well to test freshly frozen
ice when looking for water. In some areas,
where tidal action and currents are smail,
there i3 a layer of fresh water iving on top of
the ice; the lower layers still contain salt. In
Some cases, this layer of fresh water may be
20 to 100 em (20” to 40”) in denth.

b. If possible, water should be obtained from
running streams or lakes rather than by melt-
ing ice or snow. Melting ice or snow to obtain
water is a siow process and consumes large
quantities of fuel. 17 cubic inches of uncom-
pacted snow, when melted, yields only 1 enbic
inch of water. in winter a hole may be cut
through the ice of a stream or lake to get
water; the hole is then covered with snow-
blocks or a poncho, board, or a ration box
Placed over it. Loose snow is piled on top to
provide insulation and prevent refreezing. In
extremeiy cold weather, the waterhole should
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be broken open at frequent intervals. Water-
holes should be marked with a stick or other
marker which will not be covered by drifting
snow. Water 13 abundant during the summer in
lakes, ponds, or rivers. The mitky water of 3
glacial stream is not harmful. It should stand in
a contamner until the coarser sediment settles.

¢. In winter or summer, water obtained from
ponds, lakes and streams must be purified by
chemical treatment, use of iodine tabiets or in
emergencies by boiling.

d. During chemical, biological, and/or nu-
clear warfare, precautions should be taken
against using contaminated water scurces. In
general, cold weather conditions tend to pro-
long or conceal contamination hazards, and
unexpected contamination may thus be en-
countered. When snow or ice is thawed +to
provide water supplies, detection tests should
be conducted during or after the meiting oper-
ation, since frozen contamination may not be
detectable. Radiological contamination which
has been covered with snow or ice may or may
not show up on radiac instruments, depending
upon the thickness of the cover. Boiling or
treating with water purification tablets has
no effect on radioactive contaminants in water.
In emergencies, water suspected of radiolog-
ical contamination may be filtered through a
15 ecm (6”) celumn of loose dirt and then
chiorinated or iodinated. Purification of water
showing, or suspected of containing, chemical
contamination should not be attempted.

e. Affer the water is obtained, the problem
of transporting and storing it arises. Units op-
erating in the field under cold weather con-
ditfions may store water in 5-gallon water cans
with insulated covers, or other similar type
containers for use by small detachments or in-
dividuals. Immersion-type heaters may be used
to prevent freezing of water supply tanks.
Some points to be remembered are—

(1) Transpertation of water by wheeled
vehicles in barren, sparsely settled
areas under snow and ice conditions
is practicable only when there is a
road net established., The best way to
transport water in cold regions is by
the use of track-laying vehicles which
are not dependent on roads for ma-
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neuverability. If 5-gallon cans are
used to carry water, they are filled
only three-quarters full to allow am-
tation of the water and help prevent
freezing while in transit. Cans are
atored off the floor in heated shelters
a3 soon as thev are delivered. Sled-
mounted, 250- to 300-gallon water
tanks in which immersion-type heat-
ers have been installed have proved
satisfactory.

{2) For small units of two to four men,
the 5-gallon insulated food container
is satisfactory for water storage.
These can he filled at night and will
hold enough water for the next day’s
needs for about four men. The insula-
tion of these containers iz sufficient
to keep water from freezing for as
long as 40 hours at an ambient tem-
perature of —20° ¥, if the tempera-
ture of the water was at boiling
point when the container was filled.

3-31.

2. When water is net available from other
sources, it must be obtained by melting snow
or ice. To conserve fuel, ice is preferable when
avallable; if anow must be used, the most com-
pact snow 1n the area should be ehtained. Snow
stiould be gathered only from areas that have

not been centaminated by animals, humans,
or toxic agents,

Types of lce and Snow

b. Ice sources are frozen lakes, rivers, ponds,
glaciers, icebergs, or old sea ice. Old zea ice is
rounded where broken and is likely to be pitted
and to have pools on it. Its underwater part has

a bluish appearance. ¥Fresh sea ice has a milky
appearance and is anguiar in shape when
broken. Water obtained by melting snow or ice
may be purified by use of water purification
tablets, providing it has not been contaminated
by toxic agents.

¢. If chemical, biological, or radiological con-
tamination is detected, procedures as outlined
in paragraph 3-30d4 will be followed.

3-32. Procedures for Melting Snow and Ice

a. Burning the bottom of a pot used for
meiting snow can be avoided by “priming.”
Place a smail quantity of water in the pot and
add snow pradually. If water i3 not available,
the pot shouid be held near the source of heat
and a small quantity of snow melted in the
bottom before filling it with snow.

b. The snow should be compacted in the
meiting pot and stirred occasicnally to prevent
burning the hottom of the pot.

¢. Pots of snow or ice shouid be left on the
stove when not being used for cooking so as
to have water available when needed,

d. Snow or 1ce to be melted should be placed
just outside the shelter and brought in as
needed.

e. In an emergency, an inflated air mattress
can be used to obtain water. The mattress is
placed In the sun at a slight inclined angle.
The mattress, because of its dark color, will
be warmed by the sun. Light, fluffy snow
thrown on this warm surface will melt and
run down the creases of the mattress where it
may be caught in a canteen cup or other suit-
able container.

Section V. HYGIENE AND FIRST AID

3-33. General

In cold weather, the care of the body re-
quires special emphasis. If men are allowed to
ge without washing, fail to eat properiy, do
not get sufficient liquids or salt, efficiency will
suffer. Lowered efficiency increases the poasi-
bility of casualties, either by cold injury or
enemy action.
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3-34. Dehydration

a. Defimifion and Principle. Dehydration
means to [ose or be deprived of water or the
elements of water. A growing plant loses
(uses) water in the growing process. If this
water 18 not replaced by either natural means
(rain) or by watering, the nlant will wither
and eventually dry up. The same principle ap-
piles to the human body which loses water and,
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an additional element, sall. A certain amount
of this loss is taking place constantly through
the normal body processes of elimination;
through the nermal daily intake of food and
liquids, these Josses are replaced.

b. Dangers. When individuals are engaged
in any strenuous exercises or activities, an ex-
cessive amount of water and =zalt is lost
through perspiration. This excessive loss cre-
ates what 13 known as “imbalance of liquids”
in the body and it is then that the danger of
dehydration arises, unless this loss of liquids
and salt is replaced immediately and individ-
uzals are allowed sufficient rest before continn-
ing their activities.

c. Traiming and Discipline. The danper of
dehydration for trcops operating under cold
weather conditions and over ice and deep snow
i3 a problem that dees exist and cannot be
overemphasized. It is equally impertant, how-
ever, to recognize that the problem can be over-
come and will present no great obstacle to well
trained, disciplined trocops who have been
thoroughly oriented in the causes, the symp-
toms, and the effects of dehydration and whe
have been properly instructed in preventive
nmeasures.

d. Differences. It is important, therefore, to
be aware that the danger of dehydration is as
prevalent in cold regions as it is in het, dry
areas. The difference is that in hot werther
the individual is conscious of the fact that the
body is losing liquids and salt because he can
see and feel the perspiration with its saline
taste and “feel” it running down the face,
geiting in the eyes, and on the lips and tongue,
and dripping from the body. In cold weather,
it is extremely difficult for an individual who
13 bundled up in many layers of clothing to
realize that this condition does exist. Under
these conditions, perspiration is rapidly ab-
sorbed by the heavy clothing or evaporated by
the air and is rarely visible on the skin.

e. Cause, Symptoms, FEffects, Preventive
Measures, and Treatment.

(1) Dehydration results from failure to
correct the body’s “imbalance of lig-
uids” through repiacing liquid and
salt which has been lost.

(2) The symptoms of cold weather dehy-

{3)

(4)

{5)

dration are similar to those encoun
tered in heat exhaustion. The mouth
tongue, and throat become parche
and dry and awallowing become
difficuit. Generai nausea is felt an,
may be accompanied by spells o
faintness, extreme dizziness and vom
iting. A feeling of general tirednes
and weakness sets in and musel
cramps may occur, especially in th
legs. It becomes difficuit to keep th.
eyesd in focus and fainting or “black
ing out” may occur.

The effect of dehydration on the in
dividual i3 to incapacitate him for .
peried of from a few hours to severs
days. The effectiveness of the indi
vidual's unit iz likewise reduced b
the loss of his contribution to th
accomplishment of the unit mission
Small patrols and detachments oper
ating beyond range of immediate hel;
from the parent unit must be extra
cautious to avoid dehydration sinc
they run the risk of a secondary bu
more dangerous effect of dehydration
that of becoming cold weather casual
ties while incapactiated.
Dehydration can be prevented during
cold weather operations by following
the 3ame general preventive measure:
applicabie to hot, dry areas. Salt anc
sufficient additional liquids are con
sumed to offset excessive body losse:
of these elements. The amount wil
vary according to the individual an
the type of work he i3 deing, i.e.
light, heavy, very strenucus, etc. Res
i3 equaily important as a preventiw
measure, Each individual must real
ize that any work that must be dom
while bundled in several layers o
clothing is extremely exhausting
This is especially true of any move
ment by feoi, regardless of how shor
the distance.

In treating a persen who has becom
dehydrated, the individual should b
kept warm but his clothes loosener
sufficiently to allow proper circula
tion; liquids and salt should be fed t
him graduaily and, most importan
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of all, he must have plenty of rest.
When salt tablets are not available,
common table salt may be used. Ap-
proximately one-half of a level meas
apoon of salt mixed in one gallon of
water makes a palatable solution.
The individual should receive prompt
attention of trained medical persomn-
nel.

3-35. Personal Hygiene

Because of the extremes in temperatures and
lack of bathing and sanitary facilities, keep-
ing the body clean in cold weather will not
be easy.

2. The entire body should be washed at
least weekly. If bathing facilities are not avail-
able, the entire body can be washed with the
equivalent of two canteen cups of water, nsing
half for soap and washing, and half for rins-
ing. If circumstances prevent use of water, a
rubdown with a dry cloth will help. Care
should be taken not to abrade the skin. The
feet, crotch, and armpits should be cleaned
daily.

. A temporary steam bath can be buit in a
large-size tent. Stones are piled up to form a
furnace. The furnace is either heated inside the
tent {ventilation flaps wide open) or in the
open with the tent pitched over the furnace
after the stones are heated. Wood is used for
fuel. Seats and water buckets are taken into
the tent after the stones are nearly red-hot and
the fire has died down, so that they do not get
sooty. The pouring and washing water 18 usu-
ally heated outside the tent. The water is
thrown on the hot stones in small quantities.
Thus it does not drop into the ashes and the
temperature does not rise too fast. A naked
person spends from 13 minutes to 1 hour in
this steam bath. After thoroughly perspiring,
the body is washed with tepid water.

¢. Beards should be shaved or clipped close.
Hair should be combed daily and not allowed
to grow too long. A beard or long hair adds
very little in insulation value and scils cloth-
ing with the naturai hair oils. In winter, a
beard or a2 mustache is a nuisance since it
serves as a base for the buildup of ice from
meisture in the breath and will mask the pres-
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onice of frostbite. All individuals should shave
daily, when possible. Because shaving with a
biade and soap removes the protective face oils,
the individuals shouid shave. if possible several
hours before exposing his face to the elements,
This action will reduce the danger of frostbite.
Shaving with an electric razor will not remove
the protective ocils, Under chemieal or biolog-
icnl warfare conditions, a beardless face and
daily shaving are especially important, 3ince
an airtight seal of the protective mask is diffi-
cult to obtain with even stubble on the face.

d. Socks should be changed and the feet
washed daily. If this is not possible, the boots
and socks should be removed, and the feet mas-
saged and dried. By sprinkling the feet liberal-
ly with foot powder and then rubbing the

powder off, the feet can be efficiently dry-
cleaned.

e. Sleeping bags should be kept clean. Sub-
ject to operational requirements, the best
method iz to wear the minimum clothing In
the sleeping bag. Never wear damp socks or
underwear in the sleeping bag. Dry underwear
and socks should be put on before going to
sleep and the other set hung up to dry. Perspi-
ration will soil a sleeping bag, and cause it to
become damp, therefore, the bag should be
aired as frequently as possible. In the morning,
the bag should be opened wide and air pumped

in and out to remove the moist air within the
bag.

f. Teeth should be cleaned daily. If a tooth-
brush is not available, a clean piece of gauze
or other cloth wrapped around the finger, or
end of a twig chewed into a pulp may be used
in lieu of a toothbrush.

g. Underwear and shirts should be changed
at least twice weekly: however, if it 13 not pos-
sible to wash the clothing this often the cloth-

ing should be crumpied, shaken out, and aired
for about 2 hours.

3-36. Cold Injury

a. Frostbite. Frostbite is the freezing of
some part of the body by exposure to tempera-
tures below freezing. It is a constant hazard
in operations performed at freezing tempera-
tures, especially when the wind is strong. Usu-



ally there is an uncomfortable sensation of
coldness followed by numbness. There may be
a tingling, stinging, or aching senaation, even
a cramping pain. The skin initially turns red.
Later it becomes pale gray or waxy white. For
all practical purposes frostbite may be classi-
fied as superfictel or deep. Treatment and man-
agement are based solely upon this classifica-

tion.

(1) It iz easier toc prevent froatbite, or

stop it in i1ts very early stages, than
te thaw and take care of badly frozen
flesh. Clothing and equipment must
be fitted and worn 30 as to avoid in-
terference with circulation. To pre-
vent severe frostbite—

{z) Sufficient clothing must be worn

for protection against cold and
wind. The face must be protected
in high wind, and when exposed to
aireraft prop blast.

(b) Every effort must be made to keep

clothing and body as dry as poassi-
ble. This includes aveoidance of per-
spiring. For heavy work in the
cold, remove outer lavers as needed,
and replace as soon as work is stop-
ped. Socks shonld be changed as
needed whenever the feet become
moist, either from perspiration or
other sources,

(¢} Any interference with the circula-

tion of the blood reduces the
amount of heat delivered to the ex-
fremities. All clothing and equip-
ment must be properly fitted and
worn to avoid interference with
the circulation. Tight fitting socks,
shoes and hand wear are especially
dangerous in very cold climates.

(d) Cold metal should not be touched

with the bare skin in extreme low

temperatures. To do 30 could mean
ioss of skin.

(e) Adequate clothing and shelter must

be provided during periods of in-
activity.

{f) The face, fingers, and toes should

be exercised from time to time to
keep them warm and to detect any
numb or hard areas. The ears

should be massared from time to

time with the hands for the same
purpose.

(7) The buddy system should always

be used. Men should pair off and
watch each other closely for signs
of frostbite and for mutuai aid if
frostbite occurs. Any small frozen
apots should be thawed immediate-

Iy, using bare hands or other
gources of body heat.

(2) Some cases of frostbite may be super-

(3)

ficial, involving the skin. But if freez-
ing extends te a depth below the skin
it constitutes a mueh more serious
situzation, demanding radically differ-
ent treaiment to aveid or minimize
the iosa of the part (fingers, toes,
hands, feet). If a part of the body
becomes frosthitten it appears vellow-
ish or whitish gray. Frequently there
13 no pain, so keep watching one an-
other’s face and hands for signs. The
face, hands, and feet are the parts
most frequently frostbhitten. The
problem is to distinguish between su-
perficial and deep frostbite. This can
usually be told with respect to the
face. The hands and feet are a dif-
ferent matter. A person may be able
to judge by remembering how long
the part has been without sensation,
If the time was very short the frost-
bite is prcbably superficial. Other-
wise assume the injury to be deep
and therefore serious.

For treatment of superficial frostbite
in the field—

[z} Cover the cheeks with warm hands

until pain returns.

() Place uncovered superficially frost-

bitten fingers under the opposing
armpits, next to the skin.

(c) Place bared, superficially frostbit-

ten feet under the clothing against
the belly of a companion.

(2) Do neot rewarm by such measures

a8 massage, exposure to open fires,

cold water soaks, rubbing with
SNCW,
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{e) Be prepared for pain when thaw-
ing oceurs.

{(4) In treatment of deep frostbite (ireez-
ing injury) the following measures
must be taken: If freezing is believed
to be deep, do not attempt to treat i1t
in the field. Get to a hospital or aid
station by the fastest means possible.
If transportation is available, avord
walking, Protect the frozen part from
additional injury but do not attempt
to thaw it ocut by rubbing, bending,
massage. Do not rub with snow; do
not place in either cold or warm wa-
ter: do not exnnze tn hnt air ar anen
fires: do not use ointments or poul-
tices. Thawing in the field increases
pain and invites infection, greater
damage, and gangrene. There is ]ess
danger of walking on feet while
frozen than after thawing. Thawing
may occur spontaneousiy, however,
during transportation to a medical
facility. This cannot readily be aveoid-
ed since the body in general must be
kept warm.

b. Trenchfoot. Trenchfoot is the thermal in-
jury sustained as a result of exposure to cold,
short of freezing, in a damp or wet enviren-
ment. Arbitrarily, it i3 said to occur in the
temperature range between 32° F. and 50° F.
Partial causes include immobility of the limbsg
(legs and feet down as in sitting or standing),
insufficient clothing, and constriction of parts
of the body by boots, socks, and other gar-
ments. This type of celd injury is almost 1den-
tical with gradual frostbite, which might be
expected, since the primary causes are the
same except for differences in the degree of
cold. In the early stages of trenchfocot, feet
and toes are pale and feel cold, numb, and stiff.
Walking becomes difficult. If preventive action
is not taken at this stape, the feet will swell
and become painful. In extreme cases of trench-
foot the flesh dies and amputation of the feot
or of the ler may be necessary. Because the
early stages are not painful, individuals must
be constantly alert to prevent the development
of trenchfoot. To prevent this condition—

(1) Feet should be kept dry by wearing
waterproof footgear and by keeping
the floor of shelters dry.
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{2) Socks and boots should be cleaned and
dried at every opportunity, prefer-
ably daily.

(3) The feet should be dried as socn as
possibie after getiing them wet. They
may be warmed with the hands. Foot
powder should be appiled and dry
gocks put on.

{4} If it becomes necessary to wear wet
boots and 3ocks, the feet should be
exercised continually by wriggiing
the toes and bending the ankles.
Tight bocts should never be worn.

(5) In treating trenchfoot, the feet
ghouid be handled very gently. They
should not be rubbed or massaged. If
necesdary, they mayv be cleansed care-
fully with plain white soap and wa-
ter, dried, elevated, and allowed to
remain expesed. While it 13 desirable
to warm the patient, the feet should
always be kept at room temperature.
The cazualty shounld be carried and

not permitied to walk on damaged
feet,

e. Immersion Foot. Immersion foot 13 a form
of injury which foilows prolonged Immersion
of the feet In water not sufficiently celd fto
cause freezing or frostbite. I$ has been ob-
served after exposure in subtropical waters
also. Clinically and pathelogically, it i3 indis-
tinguishable from trenchfoot which would be
expected, since its cause is essentially the same,
lowering of the temperature of the part of the
body involved. It is usually associated with de-
pendency {legs and feet down as in sitting or
standing) and immobility of the lower extrem-
itles and with constriction of the limbs by
clothing and shoes. Other factors which play
more or less important roles are—body cool-
ing, as the result of wind; total immersion;
and inadequate clothing {protection), sick-
ness, and starvation. The inecidence and sever-
ity of immersion foot however, i3 more direct-
lv influenced by the other factors listed. The

{reatment is the same as that given for trench-
foot.

d. Total tmmersion. Immersion 1n near
freezing water for but a few minutes, or ex-
posure to severe dry cold while inadegquately
dressed will cause total bedy cooling, Including
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a2 marked drop in the inner body {core) tem-
peratures. For deseription and therapy see ap-
nendix F.

e. Misceligneous. The length of time that a
casuaity may be exposed to the weather with-
out danger of coid injury varies directly with
the temperature and wind velocity. The lower
the temperature and the stronger the wind,
the sooner injury will oceur. There i3 a great
variation in individual reaections to cold. To
give competent care to the injured in extreme
cold, the medical personnel must have heated
shelter in which to operate. Battle wounds in
the cold are no different from those sustained
in more temperate climates, and should be
treated in the same manner. Morale is helped
by the assurance that the sick and wounded
can be rapidly evacuated from the battiefield
to hogpitals, and that for the nontransporta-
ble cases requiring prompt lifesaving surgery,
hogpitais with highly skilled surgical person-
nel are available adjacent to division clearing
station level.

3-37. Shock

Shock i3 brought about by a reduction of
the circulating blood volume within the body.
This ean be caused by severe injuries, loss of
blocod, pain, emotional disturbances, or any of
many factors. The normal reaction of the body
to severe coid, reduction of the volume of blood
circulating to extremities, is very similar to
the reaction of the circulatory system to the
condition of shock. Shock will usually develop
more rapidly and progress more deeply in ex-
treme celd than in normal temperature.

@. Signs of Shock. The signs of shock are
apprehension; sweating: pallor: rapid, faint
pulse; cold clammy skin: and thirst. If the pa-
tient is not given good first aid treatment im-
mediately the condition of shoeck may progress

until the patient passes into unconsciousness
and further into death.

b. First Aid for Shock.

(1) The injured perszon should be made
as comfortable as possible.

{2) Paln may be relieved by proper posi-
tioning, good bandaging and splint-
ing. Aspirin will also help, if it is

avaliable and if there is no knowr
or suspected abdominal injury.

(3) The litter should be positioned s«
that the patient is comfortable anc
not apt to inhale vomitus.

(4) The patient should be kept warn
with biankets and sleeping bapgs.

{5) When the patient i3 conscious h
should be given warm soup, chocolate
coffee, or tea if there is no known o
suspected abdeminal injury.

(6} The patient should receive medica
attention as socon as possible,

3-38. Sunburn

An individual may get sunburned when th
temperature of the air is below freezing. Or
snow, ice, and water, the sun’s rays reflec
from all angles; in a valley the rays come fron
every direction. Suniight reflected upwar:
from the bright surfaces attacks man wher
the skin is very sensitive—around the lips
nostrils, and eyelids. The exposure time whicl
wiil result in 2 burn is reduced in the clear ai;
of high altitudes. Sunburn cream and a chap
stick should be carried in the pocket, and ap
plied to those parts of the face that are ex
posed to direct or reflected light. In mik
weather protection of the neck and ears car
be Improvised by draping a handkerchief ove:
the back of the head which is held in place b
the cap in the manner of a desert neckeloth
Soap or shaving loticns with a high aleoholi
content should not be used because they re
move natural gils that protect the skin fron
the sun. If blistered, report to an aid station a.
scon as possible, as the blistered area, espe
ctaily lips, may become badly infected.

3--39. Snow Blindness

Snow blindness occurs when the sun is shin
ing brightly on an expanse of snow, and is du
to the reflection of ultraviolet rays. It is par
ticalarly likely to occur after a fall of nex
snow, even when the rays of the sun are par
tially obscured by a light mist or fog. The ris:
13 alze increased at high altitudes. In mos
cases, snow biindness is due to negligence o
failure on the part of the scldier to use hi
sungiasses. Waiting for discomfort to develo
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before putting on glasses i3 folly. A deep burn
of the eyes mav already have occurred by the
time any pain is feit. Putting on the glasses
then is essential to prevent further injury but
the damage has aiready been done. Symptoms
of anow blindness are a sensation of grit in the
eyes with pain in and over the eves made worsze
by eveball movement, watering, redness, head-
ache, and increased pain on exposure to light.
First ald measures consist of blindfolding,
which stops the painful eye movement, or cov-
ering the eyes with 2 damp cloth, which ac-
complishes the same thing. Rest is desirabie.
If further exposure to light is unavoidable the
eves should be protected with dark bandages
or the darkest available glasses. The condition
heals in a few days without permanent damage
once unprotected exposure to sunlight 1s
stopped.

3-40. Constipation

2. When operating under celd weather con-
ditions there is a general tendency for individ-
uais to allow themselves to hecome constipated.
This condition is brought about by the desire
to avoid the inconvenience and discomfort of
relieving themselves under adverse conditions.
This condition is also caused by changes In

eating habits and failure to drink a sufficient
amount of liguids.

b. Constipation ean usually be prevented by
adjusting the normal eating and drinking hab-
its to fit the activities in which engaged, and
by not “putting off”” the nermal, natural, proc-
eszes of relieving the body of waste matter.
Medical personnel should be consulted if con-
stipation persists. Each individual must be ed-
ucated coneerning the consequences of neglect-
ing personal hygiene habits.

3—41. Carbon Monoxide Poisoning

a. Whenever a stove, fire, gasoline heater, or
internal combustion engine is used indoors
there is danger of carbon monoxide poisoning.
A steady supply of fresh air in living and
working guarters is vital. Carbon monoxide is
a deadly gas, even in low concentration, and
13 particularly dangerocus hecause it is odoriess.

b. Units should appoint a gualified carbon
monoxide aafety officer. AR 385-55 and TB
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Med 269 should be used as references by these
safety officers.

e. Generally there are no symotoms. With
mild poisoning, however. these signs may be
present—headache, dizziness, yawning, weari-
ness, nausela, and ringing in the ears. Later on,
the heart begins to fiutter or throb. But the gas
may hit without any warning whatsoever. A
soldier may not know anvthing 3 wrong until
his knees buckle. When this happens, he may
not be abie to walk or crawl. Unconsciousness
follows: then death. Men may bte fatally poi-
soned as they sleep.

d. In a case of carbon monoxide poisoning,
the viectim must be moved into the fresh air at
once, but must be kept warm. In the winter,
fresh air means merely circulating air that s
free from gases. Exposure to outdoor eold
might cause collapse. If the only fresh air is
outdoors, the patient should be put into a sieep-
ing bag for warmth. A carbon monoxide vietim
should never be exercizsed, because this wil
further increase his requirements for oxygen.
If a gassed person stops breathing or breathes
only in gasps, mouth-to-mouth resuscitation
should be started immediately. In the latter
case, the operator's movements must be care-
fully synchronized with the wvictim’s gasps.
Breathing pure oxygen remeves carbon moenox-
ide from the blood faster than does breathing
air and greatly hastens recovery. Carbon mon-
oxide 13 serious and a victim who survives it
must be kept absolutely guiet and warm for at
least a day. Hot water bottles and hot pads are
helpful in maintaining body temperatures.

3-42. Care of Casuaglties

If any member of a group is injured, the
most important course of action is to get him
to competent medical aid as soon as possible,
The casualty should be given first aid treat-
ment, protected from the cold and shock ef-
facts, and evacuated to an aid station with a
minimum of delay. He shouid be placed in a
casualty bag, sleeping bag, or the best awvail-
able substitute. He should have warm drinking
water or other hot drinks, exeept in the case
of abdominal mmjury.

Warning: Onee a tourniquet has peen ap-
plied, the wounded man should be examined by
a medical officer as spon as possible.
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If possible, the tourniquet should not be
loosened by anyone except a medical officer
who is prepared to stop the hemorrhage or
bieeding by other means and to administer
other {reatment as necessary. Repeated loozen-
ing of the tourniquet by Imexperienced person-
ne s extremely dangerous, can result in con-
siderable loss of blood, and endanger the life
of the patient. Halting of circulation to the
exiremities i3 an invitation to frostbite. If
morphine is to be administered, caution must
be exercized to avoid overdosage.

Figure 3-19. Evacuation of wounded on sled.

3-43. Emergency Evacuation

Personnel who have been wounded should be
evacualed {o the nearest medical facility by

Section VL

3-45. Location of Bivouac Sites

The selection of bivouac sites in nocthern
areas is all-important and requires ecareful con-
sideration. The problem of selection varies
with the factical situation, weather conditions
and terrain. Terrain hazards such as steep rock
faces concealed by snow, glaciers, crevasses and
avalanches are typicai, especially in moun-
tainous areas. Guides familiar with terrain
pecuiiarities must be used to the greatest ex-
tent during the troop movement,

2. If pessible, the bivouac area should be
tactically located in accordance with the
principles of security and defense. It should be
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the fastest means of transport available. Sledg
can be used if oversnow vehicles or air evacua.
tion facilities cannot be obtained. Tt may he
necessary e use manhanled sleds to move tha
wounded a safe distance behind the frontlines
before they can be transferred to faster meansg
of transport (fig. 3-19). Speed in evacuation
i3 essential because of the combined effects of
severe cold and shock on the wounded.

3—44. Body Parasites

a. reneral. Body parasites are Very common
in the more popuiated cold regions because of
the crowded living conditions and shortage of
bathing and cleaning facilities. When in the
midst of a native population, or when occupy-
ing shelters which have heen yused before, in-
dividuals must inspect clothing and body each
night for parasites.

b. Means of Control. If clothing has become
infested with lice, the following methods of
removing them are recommended:

(1) While extreme coid does not kil lice,
it paralvzes them. 'I'he garmenis
should be hung in the cold: then
beaten and brushed. This will help
rid the garments of lice, but not of
louse eggs.

(2) An appropriate insecticide powder
can be used to free the body and
ciothing of body parasites.

BIVOUAC RCUTINE

located so that it would be advantageous for
future operations. If contact with the enemy
13 imminent, the bivouae shouid be loeated on
high ground; this, at times, is disregarded in
favor of cover and concealment, more suitable
ground conditions, ete.

b. Cover and concealment against air and
ground observation is essential for the biveuac
area. Forested areas pose few problems in com-
parison to that area north of the tresline. Par.
ticular attention must be given in selecting
areas in cold regions te insure that local eam-
ouflage materials are available.

¢. In the winter, protection from the wind is
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a prime conalderation. This is particularly true
in areas of northern operations, where violent
local gales frequently cccur. In wooded areas

the wind has little effect on tentage or in-
dividuals.

d. The condition of the ground is impertant
and, if possible, the bivouac should be located
on hard, dry ground.

e. Construction materials play an important
part in the selection of a bivouac. When mak-
ing a reconnaissance for the area, such things
as the availability of firewood, water, snow

for snow shelters, boughs, ete., must be consid-
ered.

3—45. Bivouac in Foresis

. Most forests in cold regions provide excel-
lent bivouac sites and should be utilized when-
ever possible. Forests provide many natural
materials such as boughs for insulation, fire-
wood, and camouflage construction materals.
They also provide excellent concealment
against enemy air and ground observation. Ce-
niferous (cone-bearing trees) provide better
protection from wind and better insulation ma-
terial and firewocd than deciduous forests. Pine
and spruce forests, normally found on well

drained soil, offer the best hardstand for
shelter.

b. Tracks are visible in both sup ner and
winter. On dry ground, however, t.ey nor-
mally are not as noticeable as on wet aoil. Con-
sideration should be given to building dummy
positions for the purpese of misieading the
enemy {fig. 3-20). Track discipline must be
rigidly enforced in the bivouac area. Once
tracks are made, all movement within the
areas should be restricted to those tracks.

3—-47. Bivouac on Marshy Ground

a. In winter, when the ground is frozen, good
bivouac sites mayv be found in areas which
otherwise would not be usable. Some swampy
areas may not freeze during the winter, be-
cause of warm water springs or gases. They
provide poor facilities for the bivouac site. If
it becomes necessary to esatablish the bivouac

on swampy ground, flooring for shelters must
be constructed. If tree trunks are available, a
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“float” may be built under the shelter (fig.
3-21). In the absence of tree trunks, brush
matiing will serve the same purpose,

b. Areas to be used for extended pericds of
fime require draining, clearing of existing
creeks, digzing of ditches around the shelter,
or preparing a water trench inside the shelter.
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Figure 3-21. “Float” under shelfer.

3-48. Bivouac in Open Terrain and on Ice

a. Due to strong winds, drifting snow, and
poor concealment, bivouac areas in the barren
tundra must be carefully choasen.

b. Tents should be pitched where they can
be sheltered by natural windbreaks whenever
possible. The windbreak may consist of de-
pressicns in the ground or pressure ridges on
the ice. A visual inspection will indicate the
degree of drifting, direction of the prevailing
wind, and more suitable protected areas for
locating the shelters. In arsas where natural
windfalls do not exist, anow walls may be con-
structed te provide protection from winds and
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enemy small arms fire, as well as concealment
from ground observation. In open areas with
high winds, snow gathers rapidly on the lee
side, making it necessary to clear the sides
and tops of the tents periedically to prevent
the weight of the drifting snow from collaps-
ing the tent. The entrance to the shelter should
face downwind from the prevailing wind.
Thia will prevent the snow from biocking the
exit and cutting off the ventilation.

¢. When the tent is pitched on ice, holes
are chopped where the tent pins are normally
set. “Deadmen” are inserted in the holes at
right angles to the tent. The holes are then
packed with snow or filled with water and left
to freeze.

3—49. Bivouacs in Mountains

¢. Mountainous terrain is characterized by
strong turbulent winds, cold and general lack
of concealment above the timberline. The
wind overhead creates an extensive lee near
the mountain. The overhead lee resembles the
dry space behind waterfalls caused by water
having such speed that it shoots over the edge
of the cliff and descends in a curve. An inland
wind biowing 50 miles an hour {43 kts) may
not strike the ground for several kilometers
after passing the edge of a cliff or a very steep
slope. While such a lee is an attractive bivouac
site from the standpeint of wind protection it
should be noted that such a lee area is often
an area of maximum snow deposit. The re-
quirement to constantly dig out vehicles, walk-
ways, and weapons positions may offset the
windfree advantages of a lee site during snow-
fall or snowblowing weather.

b. Cold air is heavier and frequently settles
in valleys. The point where the temperature
starts changing is low in summer and higher
and more noticeable in winter. Therefore, in
some instances it is better to establish a biv-
ouac up the hillside above the valley floor and
below the timberline, where applicable. Ava-
lanche hazard areas must be carefully avoided.

3—-50. Establishing Bivouac

a. General, Setting up a bivouac is a routine
based on SCP which enables the commander
to controi the hivouac area, have it always

32

protected, camouflaged, and the personne
ready to fight. Only the minimum amount o
time should be devoted to pitching and atriking
the shelters and to general housekeeping
Bivouacking in a routine manner allows peale] o
time for daily movement, establishing an ef
fective security system, and defense of th
bivouac site. Finally, it allows more time fo
rest and to make preparations for the conting
ation of the operation.

b. Kesponsibilities of Unit Leader. On en
tering the bivouac site, the unit leader is re
spensible for—

(1) Posting a security guard.
(2) Checking the bivouac site,

(3) Determining exact tent locations pre-
viding the best natural shelter anc
camouflage.

(4) Designating an area from which con.

struction material and firewood wil
be obtained.

(5) Selection of a watér point, or mark-
ing off the snow area to be utilizec
for water.

(6) Designating latrine and garbage dis-
posal sites.

(V) Designating a site for weapon anc
ski racks. Temporary placement for
weapons and equipment moast be ar-

ranged untii the bivouzae has been es-
tablished.

(8) Breaking a minimum number of
trails between the tent site and are:
assigned for firewood and construc-
tlon material, water point, and la-
trine.

(9) Maintaining camouflage and track
discipline at all times.

(10) Organization and assignments for
the work details as follows:

(z) Clearing and leveling the shelter
sites. In winter the snow is dug to
the ground level or in an emer-
gency, packed down by trampling
with skis, snowshoes, or tracked

vehicles.
(b) Pitching tents (when used).
(c¢) Cutting, trimming, and hauling
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trees and boughs for construction
of Improvised shelters and bough

beds (when tents are not avail-
able).

(d) Construction of improvised shel-
fers best suited to the area con-
cerned.

(2) Construction
necessary.

(f} Building necessary weapon and ski
racks. Special care must be given
to the protiection of the weapons
from the elements.

(#) Construction of field latrines and
garbage disposal sites.

{#) Preparing a water point.

(2) Gathering and cutiing a supply of
firewood.

{7) During cold weather, situation per-
mitting, starting fires and prepar-
ing hot drinks for all individuals.

{k) Upon compietion of shelter con-
structicn, starting a warm meal.

of windbreaks, if

(11) Maintaining 2znd emphasizing clean-
Hness, tidiness, and teamwork.

(12) Upon completion of the bivouac, ar-
ranging equipment within the out-
side of shelters.

{123) Preparing defensive positions and
breakine and markine a trail from
the shelters to the positiona.

(14) Maintaining a duty roster for ex-

terior guards, fire guards, and similar
assignments.

(15) Rotating individuals on all jobs on a
daily basis.

{16) Assigning specific sleeping areas for
all Individuals in accordance with
the duty roster.

(17) Upon establishing the bivouae, re-
moving the exterior guard in case the

parent unit has taken over the secu-
rity of the area.

(18) Inspecting the area, examining the
security, camoufiage, cover, Weapons,
skis, sleds, vehicles (if applicable),
and the conditions of the men and
their equipment.
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(19} Outlining and rehearsing the action
to be taken in the event of attack.

(20) Assuring that necessary safety pre-
cautions are taken to eliminate or
control any hazards that couid resylt
In unnecessary accidental loss of men
and their equipment.

3-51. Shelter Discipline

¢. When a shelter is finished, the first man
entering it will arrange all equipment in the
proper place. The stove, water can, firewood,
tools, and rations are placed in the most con-
venient place by the door of the tent. In a
snow shelter, a special storercom may be dug
for these items.

b. In low temperatures, weapons should be
left outside on improvised weapon racks in
order to aveid condensation. However, as a
word of caution commanderzs must insure
that weapons left outside are properly secured,
e.g., providing security guards or securing the
weapons in an unheated sheiter. When eold
weapons are taken inte heated shelters, con-
densation will form as the warm air comes in
contact with cold metal. This “sweating” will
continue for about one hour. If weapens are
brought into a warm sheiter they should be
placed at floor level away from direct heat to
minimize condensation. To avoid freezing of
moving parts, moisture must be removed and
Lubrication Oil, Weapon (LOW) applied to
the weapon before it is taken outside. If the
situation requires that weapons be taken in-
side and later outside before they can be dried,
the working parts must be hand operated until
the moisture is frozen and there is no danger
of parts freezing together.

c. Before entering the shelter, hoarfroat
and snow must be brushed off clothing and
equipment. This keeps the clothing dry and
the sheiter clean.

d. To live comfortably in a sheiter is not an
easy art. Individuals usuzally are erowded and
must keep their equipment orderly and out of
the way of other occupants of the shelter. Un-
necessary running in and out of the shelter
should be avoided whenever possibie.

e. The use of fire and lights in the sheiter



must be carefully supervised. Security, fuel
ecm,l\omy, and the prevention of fire and
asphyxiation are essential. When wood is
avallable, it is burned in the stoves in place of
gasoline. Lamps must be extinguished before
retiring for the night. All lamps and cooking
stoves must be filled and lighted outdoors. A
stand or bracket should be made for the lamps
or candles and they should be placed where
they are least likely to be knocked over. Sparks
on the tent or lean-to must be extinguished at
once. Smoking while in the sleeping bag is
not permitted.

f. As many tasks as possible should be ac-
compiished before retiring in order to con-
gerve time in the morning. All eating utensils
should be cleaned, snow melted, canteens or

thermos bottles filled, and all weapons should
ke checked.

g. Upon breaking the bivouac in the morn-
ing all personai equipment should be rolled,
warm drinks and breakfast should be con-
sumed, and last-minute details accomplished
prior to resuming the march.

3-52. Heat Discipline and Fire Prevention

Heat discipline presents a paramount prob-
lem during pericds of extreme cold.

a. Overheating the shelter is very common
and can and should be avoided. It causes sweat-

ing of individuals and increases the fire
hazard.

D. There are many ways to save fuel. Cook-
ing and heating may be combined. The melting
of snow and ice uses large amounts of fuel
and should be avoided when water from other
sources 15 avallabie. In cocking, liquid fuel is
used sparingly. Wood should be burned when
available. In extreme cold it may be necessary
to keep the fire burning throughout the night
in crder to keep the men warm, especially
when living in temporary shelters which pro-
vide little heat. The drying of wet clothing
and the providing of hot drinks for combat
reliefs are also necessary throughout the night.

¢. Fire prevention during both summer and
winter seasons i3 extremely important. The
combination of low humidity and the drying
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effect of continuously heated sheiters 1a con-
ducive to fire. Shifts in wind and the accumn-
lation of frost or soot in the stovepipe lead to
backfiring of flaming fuel into the shelter. The
excessive apiling of fuel containers, lamps
and candles create additional hazards. The
stamping of feet to shake off snow or frost
may cause stoves and small heating units to
apill and spread fire. The strict enforcement
of all regulations 18 necessary 1n order te aveid
fire hazards. No set rules can be given for
each occasion. Commonsense in the handling
of all kinds of fires, fuels, and flammabie ma-
terials iz essential; alert, wide-awake fire
guards must be on duty in each shelter at all
times when men are sleeping and a fire is
burning. Applicable technical manuals should
be consulted pricr to operating tent stoves,
cooking stoves or gascline lanterns.

d. A bazse made from green logs must be
placed under the stove if the snow has not
been shoveled away from the tent site. Flire
reflectors mavy be used not only to get more
warmth, but also to keep the fire hurning
evenly and to help avoid sparks.

e. Care must be exercised when lighting the
gasoline-type stove; it may flare up and either
damage the tent or set it on fire. All stovepipes
must be cleaned frequently. When using wood
as fuel, cleaning must be done every day in
order to maintain a gooed draft and avoid fires
in the stovepipes. Sioves burning petroleum
fuels tend to accumuiate more scot when op-
erated at low settings because of cooler pipe
temperatures. It is better to turn the stove oif
111 miid weather than to run it at lew settings.
Detalied nstructions for operating stoves are
ecovered in TM 10-735 (Yukon stove) and TM
10-725 (Stove M1941). Precautions against
forest and ground fires in summertime are ex-
tremely important. QConiferous forests are
highly inflammable during the summer season.
Ground fires can burn for months in muskeg
and are extremely hard to to put out. A
fire ditch is always dug before lighting fire.
A base of green wood, gravel, or rocks must
be used under the fire; the fire must be made
on high ground when the forest is dry. Be-
fore leaving the campsite, individuals must
always be sure that the fire is compietely out.
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3-53. Drying Clothes

a. Keening dry iz impoertant in low tem-
perature. At times it is impossible to avoid
gweating. The drying of clothes and footgear
i3 therefore a necessity. Every opportunity
must be used by each individual to dry his
clothing.

5. When drying outside using an open fire,
clothes should not be piaced downwind from
the fire, due to the sparks and smoke, Clothes
hung for drying should be frequently checked
and not left unattended. Clothing should never
he placed too close to the fire or stove In the
shelter. Leather items are extremely wvuiner-
able to extreme heat. Clothing being dried In
the sheiter 13 placed on drying lines.

c. The use of a “Christmas Tree” (fig.
3-22) for drying in the shelter i3 handy when
operating in a wooded area. Branches are cut
off a dry or green tree which is then made to
stand up in the shelter next to the center pole
go that it is in the air current. This offers an
excellent place for drying heavy items such as
boots and parkas. The Tent, 10-Man, Arctie, is
also equipped with strong hooks at the inside

peak for suspending lighter weight clothing
for dryving.

Figure 3-22. "Christmas Tree’’ for drying clothing.

3-54. Sleeping Arrangements in Bivouac

¢. When arranging the sleeping procedures
in a tent or improvised shelter, the position
of every man, especially the position of reliefs
for sentries, is planned. Each man must know
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where his relief i3 sleeping. Therefore, the
floorspace is occupied by the individuais in ac-
cordance with the duty roster. The number
one man zleeps next to the deor, number {wo
man towards the rear. In this manner, start-
ing from the door, the relief i3 easily lecated
without waking up all occupants. The syste-
matic sleeping arrangement will also permit
exit from the tent in an organized manner In
case of alert,

b. Ground insuiation i3 most important.
Cften the occupants may have to improvise in-
saulation using all available material. Pack-
boards, snowshoes, man-hauled sleds, and
empty cartons may be used. In timbered areas
evergreen boughs are especially suitable. On
the tundra, dry lichen, grass, or shrubs pro-
vide effective insulating material. To make a
bough bed, one single bed is censtructed for
ail; the size varies with the number of personas.
For improvised shelters, logs approximately 3
em {3%) in diameter are pegged or fitted around
the bough or grass bed. This helps to keep the
boughs in place. If material and time permit, a
15 to 30 cm: (6” te 127) thick shingled bed made
from spruce, fir, or balsam boughs (fig. 3-23)
gives excellent insulation and provides a soft
mattress,
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Figure 2-232. Building bough bed.

¢. The tactical situation dicates whether or
not sleeping bags are used. The amount of
clothing to he worn when sleeping on a bough
bed or in the sleeping bag can be best judged
by experience and will depend on temperature
and the tactical situation. As a minimum,
cuter clothing is usually removed when the
sleeping bag is used. The removed clothing is
placed beneath the individual for additionai
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insulation and instant availability. In an emer-
gency 1 may be necessary to dress in the dark.
In the morning all ice and frost is removed
and the bag ventilated before roiling it up.
Time permitting, it is hung up by the strings
and thoroughiv dried.

d. When sleeping in a heated tent without
a sieeping bag, boots are usually removed, sit-
uation permitting, The parka is used like a
blanket. The rucksack makes a good pillow.
The clothing is always lcosened.

3-55. Water Points and Snow Area
Locations

During the winter it may be necessary to
obtain water by meiting snow or ice. When
such a source is utilized for drinking purposes,
an area should be set aside and restricted to
this purpose only. A preferable site is one up-
wind from the bivouac and isclated from the
latrine and garbage disposal areas. If such an
area 18 not available, then snow should be
gathered from the branches of trees or lightly
skimmed from a carefully isclated ares adia-
cent to the individual shelters. Water obtained
in this manner must be boiled for one minute
or chemically treated. Chemical sterilization of
water under freezing conditions requires a
longer period hecause the disinfecting com-
pounds act with retarded efficiency under such
conditions. The time allotted for contact with
purification tablets should be two to four times
the normal period of one-half hour. Eating ice
Or snow is unsatisfactory and may result in
injury to lips or tongue. Contamination may
also be a hazard. If no other water source is
available, as in a survival situation, snow can
be eaten but it must first be brought to the
melting peint by hoiding it in the bare hand.
It may then be eaten slowiy and in small
amounts. This is best done during periods of
temporary heat excess, as during marching, or
while in the sleeping bag. The risk of frostbite
to the hand must be considered and balanced
against the need for fluids. Should some water
be availsbie in an uninsulated canteen during
a survival situation, this should be warmed
under the clothing or in the sleeping bag. Then
8snOowW may be added to the canteen after each
drink to replace the water consumed. Body
beat stored in the slightly warmed water will

thus meit the snow with less risk of coid mjur
to hands or lips. A plass bottle or plastic bay
can be used in place of an uninsulated canteen

3-56. Bough uand Firewaod Areas

The areas for cutting boughs and Arewoo
should be immediately designated when z biv
ouac site 13 selected.

a. Bough Area. The area for cutting bough:
for bedding as well as for construction of m.
provised shelters shouid be common to all in.
dividuals of the group. It is selected in 2 dense
area of woods in which springy, unfrozen
boughs are available, and should not be toc
close to the bivouac site. It is advisable to use
sleds in hauiing material to the shelter 3ite,
Due te the camouflage and track discipline,
only one well-concealed trail is used. When
cutting boughs, the unnecessary felling of
trees should be avoided because traes lying on
the ground can be easily observed from the
air. Instead of felling trees, ocnly the lower
branches should be used.

b. Firewood Area. It i3 advisable to have the
firewood area nearby the area designated for
bough cutting so that the same track can be
used. Dry, dead pine trees make the best fire
wood. If no dead trees are avallable, green
birch trees may be chopped; they possess ex-
cellent burning qualities even when frogzen.
The top parts of dead trees should be burned
during the daytime, as they give off lighter
colored smoke. The lower part of the trunk
has more resin and tar, and burns better, but
makes more and much darker smoke.

3—-57. Storage

Storage problems in winter are increased by
snow, low temperatures, thaws, limited stor-
age space, and the increased problems of trans-
portation. Space in any shelter is limitaed. Onty
items which are affected by coid, or which
musi be immediately available, should be
stored inside. All other stores must be con-
cenirated, well marked, covered, and left out-
side. On the other hand, some perishables
which are difficult to preserve in summer may
be kept during the winter months in a natural
“deepfreeze’” over an extended period of time.
In areas where permafrost exists, a hoie can
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be dug or blasted cut and then covered with
insulating material, such as boughs. A con-
stant low temperature can thus be maintained.

g. Rifie Stand and Haonging of Wenpons. In
wocded terrain a weapon rack may be built
from poles placed in a horizontal position and
covered with boughs {fig. 3-24). When boughs
are not available, varigus other materials such

. - . - -
&'ﬂ’?—' ¥ _ ‘_‘.&
- B E'h .
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as empty cardboard boxes, tent or sled covers,
waterproof bags or ponchos can be utilized to

protect the weapons from rain, dust, and fail-
ing or drifting snow. When weapons are hung
outside on stacked skis, or suspended above
the snow in some other manner, they are hung
with the muzzle down to keep falling or blow-
ing snow out of the barrel and working parts.

Figure 3-24. Rifle and ski stand.

b. Ski Racks and Stacking of Skis. Care of
skis in the field is highly important because
unit and individual mobility depends upon
them. If left lying on the snow in the bivouac
area, the bindings and running surfaces will
freeze and render the skis unusable for a long
pericd of time, or they may be entirely lost
under drifting snow. Therefore, the skis and
ski poles are placed on an improvised ski rack
made of one or two long poles which have
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been secured between itwo growing trees in
horizontal position (fig. 3-24). In open areas,
akis are simply stuck upright or stacked in
the snow as described in appendix C.

¢. Sleds. Sleds are placed on thelr sides or
on end outzide. If loaded sleds are left on the
snow, sticks, poles, or branches are laid under
the runners to prevent them from freezing to
the snow. Heavy cargo sleds, 1-ton or larger,
must be placed on top of heavy poles or logs
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ROPE OR WIRE

Frigure 2-25. Field Iatrtne in tha forsst.

due to the fact that sled runners remain hot
after extensive usage and tend to settle into
the snow and become frozen, making move-
ment of the sled difficult the foilowing day.

d. Vehicles. Vehicles are driven under a big
tree or in lee of a shelter or snowdrift. Ve-
hicles should be parked so the least amount of
anow can get into the engines and parked on
brush, logs, dry ground, or other surfaces not

liable to thaw from heat of tires and tracks
and refreeze.

e. Ammunition end Fuel. Ammunition and
fuel are stored separately outside. Ammuni-
tion boxes should be stacked off the groung in
a dry place and covered with canvas or boughs.
In order to locate stacks if snow-covered, a
pele should be erected near them. Boughs or
poles are placed under fuel containers to pre-
vent them from freezing to the snow.

3-58. Field Sanitation
a. Waste Disposal. Field sanitation in the
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cclder regions is based on the same principles
as in temperate climates. The extremes in eli-
mate and weather, however, make the preblem
more acute. The wastes that present constant
and real problems are human excreta, gar-
bage, and trash.

(1) In biveuac areas, pit or “cross-tree”
type latrines are used for the disposal
of human waste (fig. 3-25). One la-
trine will usually serve the needs of
individuais cccupying 3 to 4 shelters,
or a unit of platoon size. The latrine
13 placed downwind from the bivouac,
but not so far from the shelters as
to encourage invididuals to break
sanitary discipline. Ration boxes or
similar material should be used to
collect waste., A urinai, designated for
each shelter, should be located within
4 to o meters {4 to 5 yards) of the
shelter. A windbreak of boughs, tar-
paulins, ponches, or snow wall should
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(2)

be constructed to protect the latrine
from the wind.

When breaking bivouac, the human
waste that has accumulated in the
latrine will be burned or buried. All
closed latrine sites, tactical situation
permitting, will be clearly marked.

h. Trash and Garbage Lhsposal.

(1)

AGD 3541A

In winter the edible portion of food
waste may be collected in receptacles
and disposed of by burial in the snow
at a safe distance from the bivouac.
Every effort should be made to burn
the bulk of the trash and garbage.
During seasons and in locations
where bears are found, all edible
garbage should be burned to avoid
attracting bears to campsites,

(23 All trash and garbage dumps should
be marked with apprepriate signs to

warn troops who might occupy these
disposal sites at a later time.

{3} Strict camouflage of all trash and
garbage is essential. Dark trash on
the white snow iz easily seen from
the air. Glittering tin cans or bottles
may be zeen by the enemy. Trash
and garbage should be placed under
any available cover and camouflaged

with snow, branches, or other ma-
terials.

c. Rats and Mice. Rats and mice will be
found in most of the habitable cold regions
of the earth. They are a definite menace to
health and property and should be kept under

strict control. Rat poisons or trapa shouid be
used when available,
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CHAPTER 4

SKIING AND SNOWSHOEING

—_—
Section . INTRODUCTICON

4-1. Purpose and Scope

@. The purpose of this chapter is to provide
information concerning—
(1) Techniques used in military skiing
and snowshoseing.
(2} Application of these techniques to fa-

cilitate the oversnow mobility of
troops engaged in military operationas.

b. This chapter also describes—
(1) Equipment available for military ski-
ing and snowshoeing.

(2) Maintenance and care of that equip-
ment.

4-2. General Considerations

a. The Need for Individual Mobility.

(1) Warfare in snow-covered areas re-
quires oversnow mobility off the
reads. Well-trained ski and snowshoe
troops are a definite asset on the
snow-covered battlefield. In deep snow
(BL em {2') or greater in depth) the
individual has almost no mobility
without the aid of skis or snowshoes.
Troops on skis attain mobility, are not
roadbound, and are able to move cross-
country over all types of snow-
covered terrzin. They are idealiy
suited for reconnaissance, security
missions, and deep penetration patrols
conducting unconventional tvpe op-
erations. Agpressive action can be
carried out with advantage against
the enemy fanks, rear, or communi-
cation lines by lightly equipped, fast-
moving troeps on skis.

(2) Deep snow hinders movement on foot.

By using snowshoes, individual mo-
bulity wiil be restored to a point ap-
proximately equal to that of foot
movement on hard ground. Skis, eon
the other hand, provide individuzl mo-
bility usually exceeding that possible
on foot.

b. Need for Certain Technigues.
(1) During cross-country marches and in

(2)

combat the soldier on skis or snow-
shoes will be required to negotiate
various types of terrain conditiona.
He will be moving and operating in
different weather and snow condi-
tions. Carrying a rucksack and a wea-
pon, he will be required to move in
forests, over open terrain, uphill and

downhill, and often while pulling a
aled.

In order to execute his mission with
the least wasted effort, the =soldier
must apply the proper techniques of
skiing and snowshoeing required for
the wvarious conditions under which
he wiil operate.

c. U'se of Oversnow Emquipment to Achisve

Mobility.

(1)

The means available to the individual
soldier for obtaining oversnow meo-
bliity are skis and snowshoes. When
operating in snow-covered terrain the
soldier must be equipped with either
skils or snowshoes at all times. Using
akis, he is normally abie to execute
long marches with leas effort and in
less time than when using snowshoes.
Cross-country movement by soldiers
onl skis can be facilitated by towing

AGD 85414



the skiers with tracked wvehicles or
animals (skijoring). Snowshoes are
more suitable than skis in confined
areas, when working close to heavy
weapons, or when training time 13
limited.

{2} Rates of movement over snow-covered
terrain cannot be given in exact time
requirements. They vary in each situ-
ation. However, as a guide, the fol-
lowing rates are listed. Rates are
given for movement over flat or

Section 1l.

4-3. Snow Composition

Snowflakes are formed from water wvapor,
at or below 32° F., without passing through
the liquid water state. Newly Ifallen snow
undergoes many alterations on the ground. As
the snowmass cn the ground packs and be-
comes denser, the snowflakes consolidate and
the entrapped air is expelled. These changes
are caused by effects of temperature, humidity,
sunlight and wind.

a. Temperature. In general, the lower the
temperature, the drier the snow and the less
consolidation. As the temperature rises, the
snow tends to compact more readily. Tempera-
tures above freezing cause wet snow condi-
tions. Lowered night tempratures may re-
freeze wet snow and form an icy crust on the
surface.

b. Sunlight. In the springtime, sunlight may
melt the surface of the snow even though the
air temperature is below freezing. When this
occurs, dry powder snow is generally found
in shaded areas and wet snow in sunlight
areas. Movement from sunlit areas intc shaded
areas i3 difficult because the wet snow will
freeze to skis and snowshoes. After sunset,
however, wet snow usually refreezes and the
ease of movement improves.

¢. Wind., Wind packs snow solidly. Wind-
packed snow may become 30 hard that skiing
or even walking on it makes mo appreciable
impression on its surface. Warm wind foliowed
by freezing temperatures may create an icy,
unbreakable crust on the snow. Under such
conditions, skiing and snowshoeing are very

AGD 3e841a

goently rolling terraln while individu-
als are carryving a rifle and loaded
rucksack.

[Fnbrofen ftrnil  Brokem Prait

On foot (less than IMem 1-2 mph 114 -2 mph
{1") of snow}.
On foot (over 30em {17} Y -% mph 114 -2 mph
of snow).
Snowshoeing ___.___ - _...__ 1-Z mpn 2_2'% mnh
Skiing _____ . ___ . _..__.____-- 1-3% mph 3-31% mph
Skijoring . - eeee_-- N/A 5-15 mph
{depending

on terrain)

SNOW AND TERRAIN

difficult. Another effect of wind is that of
drifting the snow. The higher the wind wve-
locity and the lighter the snow, the greater
the tendency to drift. All troop movement is
ereatly affected by drifting snow and wind,
the effect depending on the relative direction
and vwvelocity. In addition, as the wind, in-
creases, the effect of extreme cold (windehill
effect) on the body may slow down or tempo-
rarily stop movement, possibiy requiring troeps
to take shelter. The snowdrifts created by wind
usually make the snow surface wavy, slowing
down movement, especially in darkness.

4-4. Snow Characteristics

The characteristics of snow which are of
greatest interest to the soldier are—

a. Carrying Capacity. Generally, when the
snow is packed hard, carrying capacity 1s
greater and movement is easier. Although the
carrying capacity of ice crust may be excellent,
movement generally is difficuit because of its
slippery surface.

b. Sliding Characteristics. All-important to
the skier are the sliding characteristics of
snow. They vary greatly in different types of
snow and temperature variations and materiai-
ly increase or decrease the movement of the
skier. according to the conditions that exist.

e. Holding Capacity. The holding capacity
of snow is its ability to act upon ski wax in
such a way that backslipping of the skis is
prevented without impairing the forward shd-
ing capability. Holding capacity changes great-
ly with different types of snow, making it
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necessary to have a variety of sk waxes avail-
able.

4-5. Effects of Snow and Terrcin on
Individual Movement

@¢. SKis or smowshoes are usually employed
in miiitary operations when the depth of snow
i 30 em (1’) or more. This equipment is
needed 1n deep snow conditions to provide the
necessary oversnow mobiiity of the individual
and the maneuverability of troops.

b. Snow cover, together with the freezing
of waterways and swampy areas, changes the
ferrain noticeably. Generally, the snow covers
miner irregularities of the ground. Many ob-
stacles such as rocks, ditches, and fences are
eliminated or reduced. Lakes, streams, and
muskeg, impassable during the summer, often
afford the best routes of travel in the winter
when they are frozen and snowcovered. Dur-
ing brezkup periods this advantage is reduced,
since the snow becomes alushy and the carry-
ing capacity is poor. Even so, skiing or snow-
sheeing, although slow, is often the only prac-
tical way to move during this pericd. The
drop in temperature at night will still freeze
the snow surface, creating a good route for a
skier or snowshoer during the night and early
morning.

¢. The effects of snow and terrain on indi-
vidual movement vary in different areas.

(1} The aretic tundra and vast subarctic
plateaus are similar. They are char-
acterized by large plains and gently
relling terrain with scant vegetation
where rocky ridges, scattered rock
cutcroppings, riverbanks, and
scrubby brush still ereate cbatacles to
individual mevement, when encoun-
tered. The shallow snow cover nor-

{2)

{(3)

mally found in these areas, as a rule,
13 firmly packed by wind action and
will usually support a man on foot
When the snow has not been wind
packed and iz still soft, mobility will
be increase. by the use of skis or
anowshoes.

Forested areas include wvast conifer-
ous forests, dense brush, swamps, and
numerous lakes and rivers. Skiing
and snowshoeing are relatively easy
on frozen, snow-covered rivers, lakes,
and swamps. In wooded areas conceal-
ment is best, but movement ix ham-
pered by vegetation and soft snow,
therefore, greater skill is required in
skiing to avoid trees and other obsta-
cles. These disadvantages are reduced
by careful selection of the best rogtes
and fellowing proper trailbreaking
procedures. Woods retard the meiting
of snow in spring often allowing ski-
ing after the open fields are clear of
snow. In autumn, the situation is re-
versed; the deeper snow is generaily
found in the open fields allowing
skiing earlier than in wooded areas.

Mountains present special problems.
Their varied and steep terrain place
additional demands upon the skill of
a skier and make movement on snow-
shoes or skis wvery difficult. Slopes
which are easy to negotiate in sum-
mer often become difficult and dang-
erous to cross in winter because of
deep snow cover which is prone to
avalanche. Large drifts z2nd snow
cornices present other obstacles and
dangers. Snow cover on glaciers ob-
scures crevasses and makes their
crossing hazardous ({FM 31-72).

Section lll. MILITARY SKIING

4-6. Advantages and Disadvantages
a. Advanlages.

(1) In snow-covered terrain the weakest
and the most vulnerable points of the
enemy are usually the open flanks,
rear areas, and the lines of communi-
cation. Attacking, defending, or de-
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(2)

laying troops require a high degree
of oversnow, cross-country mobility
to reach these objectives. Units on
skis are the most suitable troops to
be used for surprise attack on distant
objectives,

A trained individual or a unit on skis
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can execute cross-country marches on
roadless, variable, and snow-covered
terrain more efficiently and quickly
than on snowshoes or on foot.

{3} Skiing over snow-covered terrain by
properly trained troops 1s compara-
tively leas tiring than marching on
snowshoes or on foot. Sliding char-
acteristics obtained by the skler in-
crease speed, mobility, and rate of
march.

(4) Due to increased weight bearing sur-
face, a skier or 2 unit on skis is able
to cross frozen lakes and rivers when

the ice wili not support a man on
foot.

(5) The use of oversnow vehicles and
other suitable means of towing troops
further increases their mobility.

b. Disadvantages.

(1) Individuals require a considerable
amount of training before becoming
proficient in the use of skis for mii-
itary purposes.

{2) Certain terrain features, such as very
dense brush and windfall areas, ma-
terially decrease the rate of march

of a ski unit.
(3) Skis often require rewaxing for
changing anow conditions, which

consumes time, Skis also do not proe-
vide good traction regardless of wax
used, for puilling loads.

4-7. Training Objectives

a. GGeneral Considerations. A soldier on skis
must be capable of moving under control across
diversified, snow-covered terrain while carry-
ing the arms and equipment necessary for
tactical operations. Since skiz are often the
most efficient means of transpertation In
winter warfare, the soldier should be so skiiled
iIn their use that skiing becomes a natural
method of movement. Since the skiing soldier
will utilize his skis for the greater portion of
movement over snow-covered terrain, it is im-
portant that he acquire good skiing technique
in order to be able to move anywhere required
both quickly and with the least expenditure of
energy. The soldier must develop these tech-
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niques so that his movement either uphill or
dewnhill will not delay the movement of his
nnit. When operating in mountainous areas,
the soldier must possess efficiency in both basic
and advanced military ski techniques in order
to move easily and safely over steep and rough
terrain: the =zcldier must possess endurance
and must be in top physical condition.

b. Training Time Required. To walk on
snowshoes, one day of instruction is generally
sufficient. However, several days use of snow-
shoes during normszl training will rapidly in-
crease proficiency. In a period of 2 weeks a
goldier can be taught enough ski techniques
to enable him as an individual tc negotiate
flat or rolling terrain with greater speed than
if he were on foct or snowshoes, but he will
not yet be able to operate effectively as 3 com-
bat skier within a unit. At least 8 weeks of
intensive training are needed in order to be-
come a military skier capable of operating pre-
fictently in any type of terrain. It sheuld be
noted that the level of skiing skill developed
by the soldier during any periocd of ski in-
gtruction is improved by participating In unit
training which is done on skis.

4-8. Ski Equipment

a. Skis. Military skis were formerly issued
in 198 ecm (6147, 213 cm (7) and 229 cm
(714") lengths. The standard issue ski i1s now
213 ecm long (7)) ; however, untili stocks are
depleted the other length skis may be issued
in lieu of the standard ski. The standard skis
are of laminated wood construction with
hickory tops and running surfaces. They are
all terrain cross-country skis with steel edges
(fig. 4-1). The metal edges give better grip-
ping action in turns and on icy and hard
packed snow which results in beiter centrol.
Al skis are painted white arnd have a hole in
the tip through which a cord can be threaded
when it is necessary to pull them as ski bundles
or as an improvised sled.

b. Skt Binding, Al Terrain. The binding
consists of a toeplate, toe straps, soleplate, heel
cup, quick-release fasteners and mounting
hardware (fig. 4-2). The toeplate is aluminum;
the toe strap and heel cup are made of white
rubber and three plies of dacron, the soleplate
is made of fiberglas. This binding will accom-
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Figure j—1. Ski, military, all terram.

modate all types of cold weather footgear and is
easily put on and removed. The soleplate 1is
flexibie and allows free vertical movement of
the heel which assists normal foot movement.

¢. Ski Poles. Nonadjustable tubuiar steel
poles, 130 (51"), 137 (54”) and 147 ¢m (987}
in length, are the standard item of issue, how-
ever, the adjustable ski pole iz being used until

&4

stocks are depleted. Figure 4-3 illustrates the
different parts of the ski pole. In an emer.
gency, the poles can ailso be used for tent poles,
markers, or in the construction of emergency
l1tters.

d. Skt Repair Kit and Emergency Ski Tip.
This kit contains pliers, serewdriver, screws
wire, drill, strips of steel edging, and leathor
thongs for use in emergency repair of skig,
poles or bindings while in the field. An emer.
gency ski tip is alseo available. This can he
used to repair or repiace broken ski tips and
allow the individual to continue the march un.
til replacement skis can be obtained. Ski repair
kits and emergency ski tips are usually issued
fo units and are net intended for individuz]
1ssue. One ski repair kit per rifle platoon and
one emergency ski tip per squad is usually
sufficient.

e. Skt Wazes. Ski wax is used to obtain the
sliding and climbing characteristics neceszary
for efficient military skiing. The waxing of
skis is covered in paragraph 4-10.

f. Ski Climbers. Climbers are strips of can-
vas with mohair secured to the running sur-
face, which are attached to the bottom of the
skis by means of straps {fig. 4-4). When at-
tached, the mohair material lies with the ends
pointing towards the heel of the skis. Forward
movement of the ski does not disturb the ma-
terial, thereby allowing the ski to siide. Back-
ward pressure, however, czuses the material

- te become roughened, preventing the skis from

backshipping. Climbers are used by troops to
make the climbing of steep slopes faster and
less tiring, providing the ascent is sufficiently
long to justify the time reguired to put them
on and take them off. They may also be used
to give more traction while pulling sleds, and
for descents where sliding is not desired.

4-9. Preparation of Skis

a. General. Pine tar or ski lacquer is ap-
plied to the running surface of the skis to fill
the pores of the wood and to furnish a base so0
that the skis may be properly waxed. They
are also applied to the running surface of the
skis to prevent moisture from being absorbed
by the wood. For military skiing, pine tar is
preferred as a base, If thizs is not available,
ski lacquer is a suitabie substitute. They must
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Figure -2
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Figure -3 Skt pole.

be used separately since they do not mix to-

gether.

0. Application of Pine Tar or Ski Lacquer.

(1)

AGO 414

Preparation of skis. The running sur-
face must be clean to prepare the skis
for pine-tarring or lacquering. If the
ski has been used, the old base and
wax must be removed. The easiest
way to accomplish this is to use a

{2)

o,
el Bl

. Skt binding, all terrawm.

seraper and sandpaper. Caution
should be exercised to insure that the
running surface of the ski is not
damaged. Old wax can also be re-
moved by the use of steel wool or a
rag moistened with a high flashpoeint
solvent. Solvent should only be used
in an adequately wventilated working
area with no smoking or open flames,
If conditions are such that these ma-
terials are not available, heat can be
used to remove the wax.

Tarring procedure. After the 51{1 has
been cleaned, a light coat of pine tar
13 then applied with a soft brush or
a rag. If the pine tar is stiff, it shouid
be heated slightly so it can be evenly
distributed. Heat is then applied to
the running surface to cause penetra-
tion of the pine tar into the pores of
the wood, The source of heat may be
a blowtorch (fig. 4-5), one burner
stove, or an open fire {(fig. 4-6). To
cbtain the bhest penetration, work
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(3)

Figure 1—4. Attoching ski cltmbers.

progressively on one section at a time
rather than heating the whole surface
of the ski. Care must be taken to
avoid burning cor scorching the wood
by appiication of too much heat. It
may be necessary to repeat this proce-
dure several times to obtain a suffi-
cient coating. Excess pine tar is re-
moved during the heating process by
means of a rag. When finished, the
running surface of the ski should be
dry and not sticky to the touch.

Lacgquering procedure. After the ski
has been cleaned, the surface is al-
lowed to dry thoroughiy before apply-
ing the lacquer. The lacquer is ap-
plied with a clean brush, rag, or
sponge, starting at the tip and work-
ing towards the heel using smooth,
even strokes in a continuous motion.
Nene of the lacquered areas should be
touched until the lacquer is complete-
ly dry. This reguires severzl hours.
The application should be made at

room temperature for best results. At
least two separate coats should be ap-
plied, making certain that each one
18 completely dry before the next one
18 applied. It is recommended that the
surface be lightly sanded with fine
sandpaper or steel wool, between
coats. Care must be exercised not to
inhale toxic lacquer fumes. For pro-
longed or repeated exposure to such
fumes, an approved respirator should
be worn. No smoking or open flames
should be permitted in or arcund the

work area and adequate ventilation
gshould be provided.

4-10. Waxing of Skis

a. {reneral. There are no standard ski waxes
available in the supply system therefore com-
mercial waxes must be procured and used. The
purpose of ski wax is to provide the ski with
necessary climbing and sliding qualities to pre-
vent backslip in varicus snow conditions. When
snow conditiens and temperature change, the
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Figure {—5. Heating pine tar with a bdlowtorch.

type and method of application of ski wax will
alse differ. Before wax can be properly se-
lected and appiied, the individual must learn
to recognize the different types of snow con-
ditions. It is aise valuable to have some knowl-
edge of how ski wax performs in relation to
snow., After snow has fallen on the ground,
its erystalline structure is contincously altered
by the effects of temperature, wind, and hu-
midity. In very ceid weather these changes
occur much more slowly than when tempera-
ture is near 32° F. Therefore, the most im-
portant factor of waxing 13 the effect that
temperature has on the character of the snow
and its sliding qualities.

b, Snow and tis Effects on Wazx.

(1) The effects of snow crystals. It is im-
portant to understand the relation of
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wax to the holding and siiding cap-
abilities of the snow. For this reason
there are specific waxes to use I
eross-country skiing under different
anow surface conditions.

{¢) Proper wazx. When the asoldier 1s
skiing on the level, or uphiil, his
body weight gives maximum pres-
sure to the skis. The soft quality of
the wax allows the crystal structure
of the snow to penefrate the wax
under this pressure and thus Keep
the ski from backsiipping. When
the pressure is lifted and the ski
allowed to slide forward, the pene-
trating snow erystals will slide free
from the surface of the wax reduc-
ing friction. Continuous forward
motion, as Iin sliding, keeps the
crystals from penetrating the wax.

{6) Wazx foo sofi. When the skis slide
poorly, the following condition gen-
erally exists: the snow crystals
have penetrated into the wax but
will not slide free. This causes clog-
ging of the snow on the running
surface and may eventually cause
ice to form. Under these conditions
the soldier will find that even vig-
orous sliding of the ski will not
break the snow loose frem the wax
surface. Little or no forward slide
can be gained.

(¢} Wazx too hard. When the skis slide
well, but backslip on the level and
when moving uphill, the following
condition exists: the snow crystals
are not penetrating the wax. The
soldier will find he has excellent
sliding when going downhill, but
climbing uphill or skiing on level
ground is very exhausting because
of backslip. This is the primary
deterrent to the use of “downhill”
waxes for cress-country skiing.

(2) Classtfication of snow. Snow 18 classi-
fied here into four general types. This
clasgification 18 intended to assist the
soldier in snow 1identification, choice
of wax, and its proper application
under these different conditions.

(a) Wet snow. Thizs type of snow 1s
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(b}

(c)

Figurs 3—6. Heating skiz over an open flame.

mostly found during the spring,
but it may also occur in the fall
or late winter, particularly in re-
gions of moderate climate. This
type of snow can be readily made
into a heavy, solid snowball. In ex-
freme conditions, wet snow will be-
come slushy and centain a maxi-
mum amount of water.

Moist snow. This type of sanow 18
generally associated with early
winter, but may aisc occur in mid-
winter during a sudden warmup
period. This type of snow can be
made into a snowball, but will not
compresa as readily or be as heavy
a3 a wet snowball. It will have a
tendency to fall apart.

Dry snow. This type of snow is gen-
erally associated with winter at its
height, but it can occur in late fall

(&)

as well as in spring, when abnorm-
ally low temperatures occur. This
show 18 light and fluffy. It cannot
be compressed into a snowhzl! un-
less the snow is made moist by
holding it in the hand. At extreme-
Iy low temperatures, such as those
found in the far northern regions,
this snow 13 like sand, and has very
poor sliding gqualities.

New snow. This is snow which is
still falling or has recently fallen
on the ground, but has not been
subject to changes due to the sun
or temperature variation. It can be
wet, moist, or dry in nature.

¢. Proper Selection and Application of
Waxes. Cross-country ski waxes are formulated
te provide optimum sliding and climbing char-
acteristics for various types of snow conditions.
Each type is labeled with appropriate instrue-
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tions on its intended use, i.e., wet, moist or
dry snow conditions. Since the types of wax
vary between manufacturers, no particular
type of wax can be prescribed for each clagsi-
fication of snow; however, the instructions on
each container specifies the weather conditions
and type of snow where performance of the
wax is best. Proper application of all waxes
{a important to achieve desired results whether
they be traction or sliding action. As a general
rule, the wax that gives the best sliding sur-
face for all types of snew provides an excellent
base for appiication of other waxes. To pro-
vide traction, varying amounts, combinations,
and methods of application of other waxes are
used. When pulling a sled or carrying a heavy
load, thicker coats of wax may be required fo
insure traction.

d. Waezing Procedure,

(1) Whenever possible, the waxing of
akiz should be done before the march
when shelter and heat are available,
as the running surface of the ski
should be warm and dry to obtain
best results. When on the march, skl
wax should be earried in the pockets,
if possible, s0 that body heat will
keep the wax soft and easy to use.
If the skis need waxing during the
march, the running suriaces are
dried as much as possible by the use
of paper or dry mittens. Whenever
possible, old wax should be removed
before rewaxing skis particuiarly
when a different type of wax is being
used. Refer to paragraph 4-85(1) for
proper method for removing old wax.

{2) To apply, cover the running suriace
with wax., Next, smooth the wax by
rubbing it with the hand, using the
heel of the palm or the fingers (fig.
4-T7), a waxing cork, or a heated 1ron.
When heat iz available, this process
can be made easier by warming the
wax that has been applied. It 1s norm-
ally beat to work progressively on a
section at a time, from the ski fip
towards the heel. If the waxing 1s

Figurs

used. Do not piace the running sur-
faces of skis on snow immediately
after waxing if heat is used or 1f wax-
ing is done in a heated room or shelter
as the snow may stick and freeze to
the running surface. For the same
reazon protect the running surfaces
against wind driven snow. To inaure
that wax is properly chosen and ap-
plied, the skis should be tested before
being used on an extended march.
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L=7. Smoolhing wax with bottom of hand.

4-11. Care of Ski Equipment
a. General.
(1} A broken ski or binding may put a

done in a shelter, or heat is used, the
skis should be allowed tc cool to out-
side air temperature before being
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(2)

soldier at the merey of the enemy and
the elements and prevent him from
accomplishing his mission. If the
soldier keeps his skis and equipment
in good cendition, he will find that
ski marches are easier and less tiring
and that he will not be the cause of
any unnecessary delays and halts by
his unit. Care of ski equipment is the
responaibility of the individual =zoi-
dier—he must check it before start-
ing out cn a mission, during breaks,
and when in bivouac. At least once 2
week the ski equipment should be
theroughly checked by unit leaders.
During combat the inspection must
be done whenever the situation per-
mita.

Skis must be checked for proper base
of pine tar, evidence of possible warp-
ing and spiitting, loss of camber, de-
fective edges, and broken steel edge
sections or screws. At the same time
bindings must be checked for worn
straps, missing rivets and screws, and
proper adjustment. Ski poles should
be checked to insure that wrist straps,
handgrips, baskets, and points are
firmly fastened and that no breakage
has occurred.

b. Daily Care.
{1) After each day's use, the skis and the

skiing equipment should be checked
and necessary repairs made by the in-
dividual as follows:

{a) Skis. Remove any snow or ice that

has frozen to the ski. This may be
done with heat. If heat i3 not avail-
able, this can be done with a mit-
ten, wooden stick, or piece of metal.
Check the heels and tips of the skis
for cracks. Badly cracked skis must
be replaced, as they are weakened
and break easily. At the same time,
check for and replace defective or
missing edges and screws. The con-
dition of ski bottoms is then
checked and, if needed, additional
Pine tar or base wax is applied. The
surface waxing for the next day’s
march i3 deferred until snow con-

ditions are determined in the morn.
ing or shortly prior to departuras
After maintenance of skis is com-
pleted, they should be placed in-
doors, preferably in a ski rack (fig.
4-8). Under field conditions, skisg
are placed in an improvised gkj
rack, planted upright in the snow
or stacked.

(0} Bindings. Insure that all straps,

buckles, screws and rivets are pres.
ent and in good conditicn. Replace
parts which are unserviceable. If
necessary, readjust the fit of the
bindings.

(¢) Poles. Check wrist straps, hand-

grips, shafts, baskets, and points to
insure that they are in good con-
dition. Broken parts should be re-
placed at the first opportunity.
Temporary repairs can be made
with wire, cord, or tape.

{2) When snow cover is comparatively

thin, be careful not to damage the
skis while skiing in rocky or stumpy
terraimm. Sometimes there iz water
under the snow cover on frozen rivers
or lakes. Try to cross them at a dry
place; make an improvised hasty
bridge from trees or boughs, if time
permits. If the skis bhecome wet dur-
ing a crossing of water, the ice which
forms on the skis must be removed
after reaching the bhank. A long
march or sudden change in tempera-
ture may reguire rewaxing of skis
during the march. When skis are re-
moved, do not leave them con the snow.
It may stick and freeze on the run-

ning surface. Remove the snow from
the skis and stack them heside the ski
tracks or lean the skis against a tree.
A ski stack can be bailt by each squad.

c. Reparr.
(1) Generel. Repair of unserviceable ski

equipment requires gualified person-
nel with necessary tools and facili-
ties. Therefore, the soldier will only
be permitted to make emergency re-
pairs such as replacing bindings,
screws, and steel edges.
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Figurs 4-8. Two types of ski racks.

(2) E'mergency repair. The repair of ski
equipment under field conditions is
emergency repair. In many <cases
broken skis or worn out parts of ski
equipment must be replaced. To fa-
cilitate this, the foillowing arrange-
ments are necessary:

{a) Every unit should have replace-
ment skis, bindings, and poles.
There should also be available, ski
repair kits, pine tar or lacquer, and
waxes.

(b)) Ewvery squad should have one emer-
gency ski tip {(fig. 4-9) and each
platocn, one ski repair kit.

{¢) Every man should have the follow-
ing in his possession at all times:

I. Emergency thong.
2. Pocketknife.

3. Piece of light wire {malleabie} or
nylon cord.

{(3) Combat repair. During combat, the
most suitable time for maintenance
and repalr of skis and ski equipment
i3 when the unit is in reserve.

d. Storage.

(1) Proper storing of skis and skiing
equipment is moest important during
off seasons. Improper care in storage
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Figure 4-9. Atlaching an emergency skt Lip.

procedures will damage this equip-
ment, making it unserviceabie,

(2} When the skiing season is over, skis
and poles are turned in by the using
unit for storage. Before doing so, the
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{3)

(4)

(3}

skis must be cleaned and old waxes
removed.,

Skis and poles are then checked
thoroughly. Thoze in good condifion
are separated from those in need of
repair or salvage., Necessary repairs
are made. Ski bindings are not re-
moved. All skis shounid be pine-tarred
or lacquered. If needed, skis are re-
painted. Skilled personnel are needed
for repairing skis and poles and for
preparing them for sierage.

In further preparation, the skis are
tied together by matching pairs ac-
cording to their factory markings not
unit markings. A piece of string or
cord 18 used to tie the skis at their
tips and heels with running surfaces
facing each other. A wooden bhlock
(waxing cork may be used) is then
placed between the skis at the metal
toe plates. The correct spread is about
6 to 8 em (2" to 37). After being
blocked, the skis are stored in a verti-
cal position, with the tips down. If
the skis must be stored horizontally,
they should be supported at both ends
and at the middle, with the end sup-
portis on the top side of the ski and the
middle support beneath and arranged
so that tension is maintained on the
camber. Each ski should be supported
individuaily when stored horizontally.
The storage room should he dry with
an even temperature and good venti-
lation (fig. 4-10).

After ski poles are checked, repaired,
and reconditioned, they should be

placed in the same storage area as
the skis.

4-12. Basic Movement

¢. General. In moving on skis for the first

time, most beginners find that skis are awk-
ward to handle due to the difficulty of obtain-
ing the necessary balance and coordination. To

overcome these difficuities, the first instrue-
tional phase is devoted to step turns and walk-
ing on level ground in order to obtain the bal-
ance, correct body pesition, coordination, and
rhythm necessary in skiing. In addition, this
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placed approximately 45° ta the right.
Figure 5-11. Step turn.
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3  After placing the right ski, the left ski will be
brought alongside and placed parallei.

Figure ,—11—Continued.

3 As the left ski pole is finally brought in alongside
the left ski, the eyele is completed.

Figure 4—-11—Continned.

basic movement is a means of forming the
foundation for further instruction. Ski drill
techniques are covered in appendix C.

b. Skitng Without Poles. The soldier will
find that in performing duties, especially in
combat, he will be required to ski either with
peles carried in one hand or without poles. For
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4 As many repetitions of this ¢yele as necessary are
made until the new desired direction of travel is
reached.

Figure j-11—Continued.

this reason, it i3 important that he practice
all techniques with and without the use of ski
poles. This i3 especially important in the begin-
ning stages of skiing, as practice without ski
poles will aid in learning proper {ransfer of

body weight, balance, timing, and control of
the skis.

4-13. 5tep Turn

a. Use. The step is the simpleat means of
changing direction from a standing position.
It is particularly valuabie In brushy and
wooded terrain (fig. 4-11).

b. Technugque.

(1) From the standing position the right
(left) ski tip is raised, the ski 13 ro-
tated to the right (left) side, using
the heel of the ski as a pivot.

(2) The ski is placed on the snew and
the body weight shifted onto it.

(3) The left (right) ski is moved along
gide the right (left) in the same man-
ner.

(4} Each pole 13 raised, moved. and placed
with the corresponding ski (i.e., right
zki, right poie).

(5) The same movement is repeated until
the desired direction is obfained.
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() In confined areas it may be necessary
to use the tip of the ski instead of the
heel as a pivot point. In turning to
the right (left) the heel of the left
(right) ski is raised off the snow and
moved to the left of its original posi-
tion. Then the right (left} ski 13
moved alongside the left {right) sk
and this sequence repeated unti! the
desired direction is achieved.

4-14. Kick Turn

. 'se. The kick turn iz a method for re-
versing the direction of a skier when in a
standing position. It is used on both flat and
steep terrain. In combat, it is also useful to
conceal a change of direction in a ski track

(fig. 4-12). 2 The right =ki is then swung forward and the heel
. placed im the snow, approximately even with the
b. Technigque. left ski tip.
(1) Beginning in the standing position Figure ,—12—Continued.

with skis level, the left (right) pole
is placed alongside the left (right)
ski approximately 45 to 60 ¢cm (18"
to 24°") in front of the toe of the foot.
At the same time the right (left) pole
i3 placed alongside the right (left)
ski about 45 to 60 ¢m (18" to 247)
behind the heel of the foot.
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3 From the vertical position the right ski iz allowed
to swing away from the body, keeping the heel in
place, and rotated until it is parallel with the left

ski.

Figure j—12—Continued.
tarily perpendicular, its heel along-
gside the tip of the left (right) ski.
1 Prepared for a kick turn to the right by swinging T'D_ obtain sufficient momentum for
the right foot and ski to the rear a slicht amount. this movement, a preliminary back-
Figure 112, Kick turn. ward movement of the right (left)

ski shonld first be made.
{2) The right (left) leg is swung forward {(3) The right (left) ski is then pivoted
and upward until the ski is momen- on its heel and lowered, pointing in
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4 'The left ski is f(ifted and rotated around to the new
position, paraillel with the right ski.

Figure j—12—Continued.

the copposite direction and parallel to
the left {right) ski.

{4) The body weight is shifted to the
right {left) ski, bringing the Ileft
{right) ski and pole around and
alongside the right (left) =ski in the
new direction, pilacing the ski pole in
the snow.

(8) On a gentle slope the procedure iz
the same, except the uphill ski should
be turned first.

(6) Un a steep slope, the skis are placed
horizontally across the slope and
edged Into the slope for necessary
stability. The movementis in executing
the turn are the same as described
above except that both ski poles are
initially piaced in the snow above the
skis and the downhill ski is turned
first. Then the uphill ski and pole are
brought arecund simultaneously to
compiete the turn.

4-15. The Walking Step

a@. ['se. This is the simplest movement in
3kling and is used as the basic step in forward
motion. In military skiing, its application is
for situations where walking or climbing is
lecegsary. On level ground, sliding action of
variable degrees can be obtained.

AGD 25414

. Teennigle.

(1) From the pesition of attention on
skig {para C-17) left unweighted ski
s shd flat over the surface of the
gnow and straight forward as in
normal walking.

(2} At the same time. both knees are bent
and the body wetght i1s cradually

shifted onto the advanced foont. The
heel of the rear foot is ratsed.

{3} The right ski pole iz moved forward
and the basket 13 placed close to the
right ski, towards the tip. with its
shaft leaning to the front.

(1) A push to the rear with the pole is
made, assisfing in the forward body
motion.

{5) The above motion 13 repeated with
the right ski.

(6} On level pround the skis are kept fiat
and parallel.

(7) The skis are not lifted off the snow,
and the weight of the skis 1s carried
by the snow.

4-16. One2 Step

a. General. The basic movement of the one
step 13 the walking step. Forward motion and
glide are increased when the skier applies more
effort to his step. This added effort is obtained
by a lunge coordinated with an increased push
from the poles.

b. [Use. The one step i3 the most widely used
of all skiing steps. It is applied ander all fypes
of snow conditions on level pround (fig. 4—
13). |

c. Technique.

(1} The one step is started by a forsrard
lean of the body, with well bent knees
and ankles, The feet are kept flat and
the body welght i8 on the right ski,
from which the initial movement
(lunge} 18 made.

(2} The left, unweighted ski is slid flat
and straight forward by a springing
motion from right ankie, knee, and
hip, straightening the body and
fransferring the weight to the left
sliding ski.

{3) The springing motion {lunge} above,
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(4)

{5)

(6)

(7)

7 A

Lumgs beginnamg from nghr
m} omfp it mi

Figure i~13. One ztep.

13 completed by straightening the
right knee and pushing off from the
right foot, thus completing the weight
transfer.

The body weight is kept on the slid-
ing (left) ski and, as the glide nears
completion, the left knee and ankle
are bent in preparation for the next
lunge. Meanwhile, the right leg is re-
laxed and moves the ski forward in
preparation for the next step. As this
leg reaches a position approximately
alongside the left leg, the next step
18 made with the right ski by lunging
from the left leg.

When using the poles, the lunge is
executed as above except that as the
left foot i3 siid forward the right ski
pole 13 swung straight to the front
and placed towards the tip of the
right ski or, when the right ski is
slid forward, the left ski pole is
brought forward.

The glide is increased by a push with
the ski pole. The ski pole iz leaned
slightly to the front and the arms
kept close to the hody.

The pushing action of the ski pole is
increased progressively by the mus-
cles of arms and shoulders. The push
18 finished off by a sharp straighten-

Left s movey ahwod »
prapargTion for hanga
from mget s onte befT ol

(8)

MOTE: Im Mug and the
dlustrations whwch fotiow
tha iined ocreas denote
the propartios o body
waight ta be placad on
i indicatnd Inyg or 3h.

ing of the arm for added power.
When the push has been completed
the arm is relaxed and brought for-
ward close to the body in preparation
for the next poling action.

During the coordinated movement of
poles and lunge, correct timing and
a long glide are emphasized. The
main power glide i3 obtained from
the lunge executed by each leg, the
poling action provides only a second-
ary source of momentum. All motions
are rhythmic and fluent. Poles are
used I a relaxed mazanner and the
pressure of pushing is allowed to come
on the wrist strap.

4-17. Two Step and Three Step
G. Use. This step is used to attain a longer

and faster gilide on the level.

It 13 aiso used

as an aid through dips and over bumps.

b. Technique. The technique of the two step
I8 a combination of an accelerated walking
step and a one step. In the two step the push

13 ¢btained by the use of double poling (fig.
4-14).

(1)

(2)

From a standing position with the
knees slightly bent, a walking step is
made with the left ski to start the
body in motion initially.

A lunge is then made from the left
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Figure j—15. Two step.

leg, in a continuous rhythmic motion,
to produce a long glide on the right
gki.

(3) While gliding on the right ki, the
left ski is brought slowly forward and
even with the other ski to complete
the first two step and in preparation
of the next two step. This action
should be started before the momen-
tum of the glide has been lost.

(4) As the first step iz made, both ski
poles are brought straight to the front
in a comfoertable reach and set into
the snow alongside the skis in coordi-
nation with the lunge of the second
step.

{5) The pushing action with the pcles 1s
applied in the same manner as de-
acribed above in using one pole. As
the poles leave the snow, they are
brought forward in a straight line In
preparation for the execution of the
next step. It iz most important to time
this motion properly to coordinate
with the next lunge.

¢. Three Step. In addition to the two step,
the three step may be used anytime when
changing ski steps and when sliding 1s poor.
The initial steps are intended to produce more
initial power. It hazs an advantage over the
two step since it allows double peling and lung-

AGO 8641A

ing from alternate feet. The step is made in
the same manner as the two step except that
two walking steps are taken before each lunge.

4-18. Variations and Applicatiens of Ski
Steps

z. In long, cross-country movement, parti-
cularly when skiing with pack and rifle, it 13
most important to apply techniques properly
according to the terrain to insure that energy
is spent wisely and conserved as much as possi-
ble. To this end, the individual must attempt
to cbtain as much glide as possible from his
skis during each step. Although lasting only
for a short moment, the glide will allow the
skier to rest temporarily. In addition, all
movements must be made in a relaxed manner,
which necessitates continuous individual train-
ing. The constant use of the same step is monct-
onous and increases fatigue. To avoid this,
various steps are used temporarily. The same
effect is also necessary in poling. In order to
re:  arm and shoulder muscles, a series of
~teng may be made without poling. In the one
step, for instance, the first two steps can be
made witheut using the poles. Any additional
combination of steps and poling may be made
at one's discretion for the same reason, placing
more emphasis on leg rather than arm work,

or vice wversa.
h. In bumpy terrain, ski steps and poling
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may be used individually or in wvarious com-
binations to provide a strong pushoff to provide
the skier with sufficient glide for a continuous
motion through a dip and over a bump. When
a series of humps and dips is encountered, the
peling action i generally appiied on the crest
0f the first bump in order to ebtain sufhcient
momentum to reach the top of the next bump
in a continuous glide. A step supported by
double peling may be applied when skiing
through the dip. There are other situations
where double poling may be applied to gain
or Increase forward motion of the ski without
taking a step.

4-19. Falling

a. General, In military skiing there are two
types of falls, controlled and unintentional.

(1) Controlled falls. The controlled fall
has definite value. It can be used to
avold excessive speed or to avoid hit-
ting obstacles if other means are not
possible. The contrelled fall can be
done safely only at slow to moderate
speeds. It i3 used to take cover quick-
ly, assume a firing position or for a
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(2)

quick stop to avoid hitting an object,
When properly used, it can be accom-
piished without injury o the indi-
vidual.

Unintentional falls. Unintentional
falls are undesirable and may cause
gertous injuryv. Other undesirable re-
sults of an unintentional fall are in-
creased fatigue, poasible frosthite. and
holes in the snow which may cause
other skiers to fall. Factors which
may contribute te unintentional falls
are poor skiing ability, lack of con-
trol, snow conditions, fatigue, and ex-
cessive speeds.

b, Technique of Fuailing.

(1)

(2)

1 Falling on the slope
Figure 4—15. Falling and recovary.

78

If a fall i3 imminent, an attempt is
made to relax, lower the body, and to
land sideways and to the rear.

While falling, an attempt should he
made to stretech the body, to extend
the arms and to keep the ski poles
to the rear (fig. 4-15). Care should
be taken to keep the knees from dig-
ging into the snow, as such action is
a major cause of injury.
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(3)

(4)

{5)

(6)
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2 Recovery from a fall on the slope.

Figure j—15—Continued.

The impact of the fall should be ab-
sorbed by the hips or buttocks.

The unintentional fall is aveoided as
much as possible. It is often prevented
by the correction of a faulty aki or
body position.

Landing directly on a knee or hand
must be avoided since the resulting
blow mayv cause gserious injury. This
i3 eapecially serious In heavy wet
suow or breakable crust because the
extended arm or knee may penetrate
and be locked firmly in place before
the body has lost momentum.

Although falling or "“sitting down”
with the skis facing downhill is the
preferred method, occasionally a fall
“over the tips” cannot be avoided. The

|

important thing to remember 13 RE-
LAX,.

c. Recovery.

{1)

AGO BS41A

To recover from a fall, the skier
must first figure out what to do before
attempting to rise. A little planning
will save time and energy.

(2)

(3)

(4)

(9)

If necessary, the pack and other re-
strictive loads are removed.

Skis are untangled and brought paral-
lel, feet together. Knees are pulled up
to bring the skis close to the body.
The body is then moved forward and
raised, pushing with the pole if as-
sigtance is needed.

To use the ski poles, both hands are
first removed from the straps. The
poles are then placed together with
baskets in the snow slightly to the
rear, grasped with one hand above
the basket, paim facing downward,
and with the other hand close to the
top, palm facing upward.

The procedure for recovery from a
fail on a slope 1s the same except that
the skis are placed below the body
and perpendicular {at right angles)
te the fall line. To obtain this posi-
tion it may be necessary to roll onto
the back, lifting the skiz in the air
and then in the proper position. Poles

are then nsed as described on the up-
hill side {(fig. 4-15).



4-20. Straight Uphill Climbing

a. [se. Straight uphill climbing is a2 method
of ascending gentle and moderate slopes.

b. Technique.

(1) Take the first step as in walking the
body leaning forward with knees well
bent.

(2) On gentle slopes, slide the skis for-
ward without lifting them from the
snow. On steeper slopes, more knee
bend i3 required which causes a trans-
fer of body weight. It may become
necessary to lift the ski as the step
iz made, and to place it with a stamp-
ing action upon the snow. This will
give the ski wax better holding quali-
tiezs because it will not break down

the anow crystais by first shding over
them.

(3} Use the ski poles to assist the body
in its uphill movement and toc mini-
mize backslip.

(4) The degree of slope which may be
agcended using this method is limited
by the holding characteristics of the
wax used. With repeated backsiipping
of the skis, the slepe should be tra-
versed thereby decreasing the angle
of eclimb, or a different method of
climbing should be used.

4-21. Sidestep

a. Use. The sidestep i3 an effective method
of climbing a short, steep slope, where 3pace
is confined ; it may be the enly practical means
of ascending slopes. It is also useful for step-

ping sideways over logs, stumps, and other
obstacles,

b. Technigque.

(1} The skis are placed together and per-
pendicular {at right angles) to the
slope (fall line). To prevent slipping
sidewsys, the uphill edges of both skis
are forced into the snow by pushing
both knees forward and toward the
slope. Avoid leaning into the slope.
Initizlly, the weight of the body i3
placed on the lower ski.

(2) The uphill is lifted in a sideways step
up the slope (fig. 4-16) and the body

weight placed upon it. The upper ski
pole is moved at the same time and
placed above and alengside this ski.

Figure }—16. Sidestep.

(3) The lower ski is then moved up as
close as possible to the uphiil ski,
while the skier is supported by a push
on the lower pele. This pole i3 then
brought up and placed alongside the
lower ski. This completes one cycle
of the sidestep. Merely repeat until
the desired elevation is reached.

4-22. Uphill Traverse

a. [Use. This method of climbing is wused
when the slope becomes tec steep for going
straight uphill. Although a traverse generally
involves a zigzag route, it will often be the
least tiring method of ascending, thereby con-
serving time and energy.

bh. Technique.

{1} An angle of ascent is selected which
will allow climbing without backslip.
{2) The skis are edged into the slope or
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each step with the ski poles used as
in straight aphill climbing.

(2) In changing the direction of ascent
a kick turn or a herringbone turn,
(para 4-24d) can be utilized. Long
traverses should be used whenever
possible, since elevation is gained
more effectively and with less expen-
diture of energy in this manner.

4-23. Sidestep Traverse

¢. Ise. This step is a combination of a side-
step and the uphill traverse. It allows greater
vertical climb in each traverse.

b. Technigue.

{1) The movement is the same as in the
uphill traverse, except the ski is
raised slightly and placed uphiil as it
is brought forward with each step.

{2) The skis are kept parallel and edged.
a3 In the sidestep.

{3} The ski poles are moved in the same
sequence as in the sidestep.

4-24. Herringbone

a. U'se. The herringbone is used to climb
short, moderate, or steep slopes. It provides
a quicker ascent than the sidestep. It 13 more

tiring and should be used only for relatively
short ascents.

b. Techanique.

(1) The body is faced uphill with skis
gpread to form a2 wide V. This is cb-
tained by spreading hoth ski tips out-
ward. The skis are edged sharply in-
ward, to prevent backslip, by bending

the knees forward and inward {fig.
4-17).
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{2) The first step is made by placing the i “,%
weight on one ski, raising the other AL,
slightly above the snow and meving ,.-fj
it forward and upward. This ski is Rty
then placed in the snew, edged in- Y, 1"; :
ward, and the body weight trans- RV
ferred to it. The other ski i3 then Aty
moved in the same manner and | 'Fi

placed slightly ahead.
(3) The ski poles are used in the same 2 Half herringbone

manner as the EiﬂEﬂtEp, except they Figure 4—17. Herringbone and half-herringbone
are zlternately placed to the rear of methods nf ascending.
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the body and to the outside of each
ski to act as a brace and to aid In
the climb.

c. Half-Herringbone.

(1} U'se. The half-herringbone is a varla-
tion of the herringbone technique and
i3 nzed to aid in preventing backslip
on gentle to moderate slopes in both
atraight uphill climbing and travers-
ing (fig. 4-17).

{2} Technique. The half-herringbone is
execnted with one ski in the herring-
bone position, the other pommting in
the direction of movement. The poles
are used for support to prevent the
ski pointed uphill from backslipping
while the other ski is advanced. The
downward angle and edging of this
ski is ircreased with the steepness of
the slope ascended.

d. Herrmgbone Tumn.

(1} [’se. The herringbone turn 13 a
method of changing direction while
traversing a slope, while climbing, or
when in confined areas where a kick
turn may be difficuit to use. It is also
used to change direction from a her-
ringbone position.

(2) Technique. From a traversing posi-
tion the upper ski is moved first in
the desired direction, using its heel
as a pivot point. This ski 13 then
placed into the snow, as in a herring-
bone step, with the full body weight
on it. The other ski is moved up 1n
the same way and placed into the
snow. This brings the skier intc a
herringbone position. Both poles are
held to the rear to hrace the body
during this movement. This cycle 13
repeated until the lower ski has
reached the desired direction. The up-
per ski is brought parallel with the
lower ski intoc a traversing pesition
again, completing the herringbone
furn.

4-25. Straight Downhill Running

a. Use. Straight downhill running 1s the first
fechnique learned in skiing dewnhill. [t pro-

82

vides the individual with the balance which
he must have before he can effectively descengd
a slope or learn more advanced techniques. Al
though it 13 the fastest means of descending,
speed must be kept within the capabiiities of
the skier (fig. 4-18).

Figure 5—18. Straight downhill running.

b. Technigue.

(1) In a normal standing position with
skis flat and parallel, one ski i1s ad-
vanced 10 to 15 cm (4™ to 87).

(2} Body weight is evenly distributed on
both skis. The knees are bent and
pushed forward from the ankies, keep-
ing the heels flat on the skis.

(3} The body is leaned slightly forward
in a relaxed and natural upright po-
sition, head up, knees and ankles
flexad without bending the body at
the waist to the front.

(4) Ski poles are held pointing to the rear
with baskets above the snow. The
arms are bent slightly at the elbows
and held close to the body with hands
to the front,

(5) Body and arms are kept relaxed.
Knees are kept supple to act as shock
absorbers. The skier must be alert at
all times.

4-26. Doawnhill Traverse

g. {7se. Thiz is the method most commoniy
used in descent: either used by itself or In
combination with other technigues. An indl-
vidual who has learned the techniques and has
chosen a gradual route of descent can, in com-
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bination with a kick torn, travel over a great
varlety of terrain (fig. 4-19).

*\N?/J

Frigure 5i—19. Dewnhil traverse.

b. Technique.

(1) The basic position is that of straight
downhill running, except that the up-
hill shoulder and ski is always siightly
advanced and most of the weight is
on the lower ski.

{2) Stand directly over the skis and avoid
leaning into the slope. Both skis be-
ing edged 1mto the slope.

(3) If more edging is needed, it is con-
trolled by knee and ankle actien, and
is kept even and constant.

i4) The ski poles are held as in the
straight downhill positions.

4-27. Snowplow

a. U/se. The snowplow is a means for con-
trolling and slowing down forward motion in
ail types of terrain. In gentle or moderate ter-
rain it can be used for stopping. The snowplow
uses fundamental positions which are emploved

for furthering other skiing techniques (fig. 4—
20},

b. Techniqgues.

{1) From strawght downhill running.

(z) To move into a snowplow, both
heels are pushed outward evenly,
keeping the ski tips even and close
together, forecing the skis to form
a wide V.

(b) The body weight is kept even on
both skis. The knees are bent weil
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Figure }-20. Snowplow.

forward in the direction of the ski
tips, causing the skis to be edged
slightly inward. The heels are kept
constantly on the skis while con-
tinuous outward heel pressure upon
the skis is applied.

(¢} The upper part of the body and the

(d)

ski poles are held as in the straight
downhiil running wposition.

To 1ncrease the braking action,
the skis are moved into a wider V
and edged more.

(2) Half smowplow.

{a)

(b)

When only one ski 18 brought into
snowplow position, this 13 referred
to as a half snowplow. The half
anowpiow 18 used in confined areas
and in traversing where a {full
snowplow 13 impractical for brak-
ing action. It i3 alzo used in con-
junction with basic and advanced
turns.

This moticn is executed by pushing
only one ski outward in the snow-

83



plow position described above. fined areas where ability to control deacent is
Braking action is controlled by the limited by snow conditions, terrain features,
degree of weight placed on this ski or obstacles. Two different methods are used
and the amount of edging applied. (figr. 4-22).

It i3 important that the ski be edged
to a pronounced degree on the in-
gide to eliminate the possibility of
“eatching™ an outside edge.

(3) The snowplow while traversing down-
Rl

{(2) To move inte a snowplow from a
downhill traverse, the body weight
13 shifted momentarily to the up-
hill ski. The lower ski i3 then moved
downhill into a half snowplow po-
gitien by dropping the tail and
keeping the ski tips in the same
reiative pesitions and edging slight-
ly. The body weight is then trans-
ferred back onto this lower ski. Ad-
ditional braking action can be ob-
talned by increasing the edging of
this ski and placing more weight
on it. To complete the snowplow,
the upper ski i3 flattened and push-

ed uphill in full V (fig. 4-21).

Figure 3-21. Method of getting into a snowplow
while in a downhill traverses.

{b) If it is desired to continue travers- B
ing in a snowplow, most of the S
weight 13 kept on the lower ski. .
Braking action is increased by a
wider spread of the skizs and in- *xi_,“_‘ B o
creased edging of both skis. ;ﬁ%_ﬁﬁf £l e R

'.r-:-l:‘-‘rl-.-a

TR S Tt B U G S
4-28. 5ki Pole Riding

a. Use. Ski pole riding is a braking method 2 On a downhill traverse
which is sometimes necessary to use in con- Figure 4-22. Ski pole riding.
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h. Technique.

(1) Poles are kept together and to the
rear and held between the legs for
vertical descents.

(2} From a straight downhill running
position the lateral spread of the
skis is increased and both hands
are removed from wrist siraps.
Both poles are held together and
placed to the rear befween the legs
and the heels of the skis.

(b} The body is placed in a aquatting
position with the weight over the
gkis and one hand grasping the
pole handles in front of the body
with the palm facing upward, while
the other hand is placed to the rear,
grasping the shafts above the bas-
ketz, palm facing down.

{¢} Control of descent is obtained by
applying the required pressure 0N
the ski poles to force the baskets
into the snow.

(d) The braking action may he Iin-
creased by using the half snow-
plow or snowplow position.

(2) Poles together and on either side of
the body for traversing.

(¢) From a downhiil traversing posi-
tion both hands are removed irom
wrist straps and the poles are held
together on the uphill side.

() The hand on the uphill side grasps
hoth pole shafts near the baskets
with palm facing down- and the
other hand is held near the pole
handles, palm facing upward.

(¢} The uphill arm is braced tightly
against the hips to 1increase the
braking action.

4-29. Sideslipping

2. [’se. Sideslipping iz a braking method
used in descending slopes at all speeds. It 1s
especially useful in confined areas and in steep
terrain where the snowplow or pole riding is
impractical. It is the least tiring method of
braking. In addition, it employs a sliding ac-
tion which is characteristic in advanced skiing
techniques.

b. Technique.

AGO 3641A

(1)

A downhiil traverse position 18 as-
sumed. The edging ot both skis 1s
decreased by bending both knees well
forward and slightly outward. This
minimizes the holding power of both
ski edoes so that grawnity will cause
the skier to slide sideways down a
hill (fig. 4-23).

Figure 4-23. Sideslipping from lraverse.

(2)

(3)

(4)

Care must be taken that the weight
is kept well centered on the skis and
that the lower ski pole is not placed
in the snow during the sliding action.
The uphill pole may be used to iniftiate
the sideslipping action and for bal-
ance. Avoid the tendency to lean on
the uphill ski pole which will hinder
the skier’s ability to maintain a good
sideslipping body position.

By shifting the body weight in front
of the center of the skis while side-
slipping, the tips will drop toward
the fall line: by bringing the weight
to the rear, the heels of the skis will
move toward the fall line. This 13 a
means of correcting or controlling the

angle of descent during the g1deslip
(fipg. 4-24).

The speed of descent is controlled by
the desree of edging applied to the



b. Techniqiles.

{1) Before turning, lead with the ski
which corresponds with the direction
of the furn, Le., right ski ahead when
turning to the right,

(2} In turning to the right the weight is
placed upon the left ski, which is then
edged to the right. The unweirhted
right ski is then raised and piaced on
the snow in the new direction. The

weight 18 transferred to this ski by
moving the body in the new direction
while pushing off from the left ski.
The unweighted left ski is then lifted
off the snow, and placed close to the
right ski to complete the turn. Com-
plete transfer of bedy weight is es-
sential, and the movements must
follow smoothly and aimost simul-
taneously. The ski poles are held to
the rear (fig. 4-25). The higher the
speed, the more the center of gravity
13 lowered by bending the knees angd
ankles. This adds stabiiity and azids
in keeping up with the turn.

Figure 1245, How the body position affects the skis in %
sidesitpping. T"‘
f

skis. To stop sideslipping, the edging
13 gradually increased by pressing the
knees forward and toward the siope.

{d) In adwerse terrain and snow condi-
tions the aid of both ski poles may be
used on the uphill side while side-
slipping. The poles are used in the
same manner as in poie riding on a
traverse. This method adds a third
point of suspension and braking ac-

Eing

Frgure (—25. Step turn in motion.

(3) If desired, the steps can be continued
as long as the skier is in forward mo-

tion. fion and until the desired direction
(6} At all times during sidesiipping, deli- is obtained.

cate control of knee and ankle action o

is important to prevent the downhill ¢. Varation.

edges from “catching.” (1) Use. A variation of the step turn in

motiion 13 the skating step. It is used

4-30., Step Turn in Motion to accelerate forward motion on level

2. Use. This method of changing direction ground or gentle siopes and is a useful
while in motion is useful at slow speeds in all ald In developing balance, weight
snow and ierrain conditions. It is particularly shifting, and coordination. Basically,
aseful in adverse snow conditions and in con- the movements of shifting body
fined areas. welght from one ski to the other are

AGD 36414



the same as in the step turn in mo-

tion except that

direction 13 not

changed and the skis are edged 1n-
ward on each pushoff.

(2) Technique.

(2}

{D)

From a straight downhill position
body weizht is placed upon either
ski and knee and ankle bend 13
stressed.

The other ski is lifted above the
anow with the tip pointed slightly
outward.

(¢} The weighted ski i3 edged inward

(d)

(e)

(f)

(7)

4-31.

as the body is pushed off at a slight
angle to the front, i.e., in the direc-
tion the lifted ski is pointed.

The lifted ski is moved to the front,
placed flat on the snow and weight
ig shifted to 1t.

The unweichted ski is lifted from
the snow and brought to the front
near the weighted ski in prepara-
tion for the next step. These push-
ing steps are alternated left and
right.

A strong pushoff should be made
with each step to lengthen the
glide and gain acceleration. Knee

and ankle bend should be stressed
with each step.

The step can be aided by double
poling, especially to gain initlal
momentum.

Snowplow Turn

a. UUse. The snowplow turn is efficient for
use at slow speeds, especially when carrying
a pack and rifle. Because the snowplow position
is retained, this turn enables the individual
to maintain good control. In this turn, funda-
mental body positions and movemenis are
used which are an important part of advanced

turns.

b. Technique (fig. 4-26).

(1} Stroight down the siope.
(zy In executing a snowplow turn to
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the LEFT while snowplowing di-
rectly down a slope, the body
weight is ftransferred smoothly

{D)

onto and over the richt sk (note
that this ski i3 already pointed to
the left) by a rotation of the body
to the right and by a pronounced
bend of the rizht knee to drop ail
body weight onte the right sk
This transfer of bodvy welght initi-
ates the turning action.

Asg the turn progresses, the body
iz not allowed to rotate beyond the
new direction of travel. 1e.. face
straight ahead, not upnill. The :ett
knee is kept weil Lent with this ski
flat and unweighted throughout the
turn.

{¢) Ski tips remain even and the V-

(d)

angle of the skis constant. Avoid
leaning into the slope. Ski poles are
carried as in the snowplow posi-
tion. Care must be exercised to
keep them pointed to the rear as
the body is rotated.

Asg the turn is completed the body
weight is either placed evenly on
both skis to continue in a snow-
plow or gradually transferred to
the left ski to start a turn to the
right.

(2) From downhill traverse.

{a)

(D)

In making a turn while traversing,
the snowplow position is assumed
as described in paragraph 4-270
{(3)(a). The edging of the lower
ski is decreased and the body
leaned forward and both ski tips
allowed to drop into the fall line
in order to bring the skier into the
fall line in preparation for the
turn, as described above. As the
tips come downhill the snowplow
position must be maintained by a
holding push on the tails. The turn
should be continued until the skier
has obtained the desired angie of
descent (fiz. 4-27). As the tips pass
the fall line, body weight must be
transferred to the downhill ski to
compiete the turm.

After the snowplow turn has been
completed and it is desired to con-
tinue with both skis together, as
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Frgure {—-26. Snowplow furn.

in the downhill traverse, the body
weight is kept on the lower ski
while the upper unweighted ski is
brought parallel with it into a
traversing position (fig. 4-27).
This turn is also known as stem
furn.

{3) Varigtion. To make a snowplow turn

from a traversing downhill position
in variable snow conditions, and when
skitng with a pack, it is advantageous
to make the half snowplow with the
uphill ski. In this method the body
weight remains on the lower ski. The
upper, unwelghted ski is moved into
2 half snowplow, kept flat, and the
tips of both skis even. The edging of
the lower ski is decreased, knees bent
more, and the body leaned further
forward to bring the skier into the
fall line. In reaching the fall line,
both skis are brought into a fuil snow-
piow and the body weight is gradu-

ally shifted over and onto the other
ski in executing a snowplow turn aq
described above,

4-32. Acdvanced Turns

The advanced turns used in military skiing
are the christiania turns. These are applied at
all speeds to change directions, to reduce speed,
or to sfop. These are the most advanced turns
taught in miiitary skiing and are executeqg
with the basic motions already learned, such
as forward lean, edge control, and hody rota-
tion. The appiication of these turns may bhe
limited by terrain and snow conditions, as well
as the degree of proficiency attaired and the
load carried by the individual soldier. The
christiania turns are started from a variety of

positions, but aill are compieted in the same
manner (fig. 4-28).

4-33. Uphill Christiania

The uphill christiania is used to turn uphiil,
to reduce speed and to stop. It also forms the
basic movement which is used in completing
other christiania turns.

a¢. In preparing for the uphill christiania
during a downhill traverse, the upper shoulder
1s brought well forward in order to increase
the body rotation that will be applied during
the turn.

6. The turning aetion of the skis is started
by decreasing the amount of edging and, at
the same time rotating the lower shoulder and
hip forward in the direction of the turn. For-
ward lean of the body and knee bend are in-
creased and the upper ski leads throughout the
turn (1, fig. 4-28),

¢. During the turn, both skis are controlled
oy gradually edging them into the slope. The
welght is directly over the skis. Avoid leaning
into the slope.

d. Forward lean and body rotation are in-
creased and confinued as the turn progresses.
Forward speed will gradually decrease, per-
mititing the skier the choice of continuing in a
new direction or coming to a stop.

e. Care must be exercised so that the zki
poles are not allowed to swine to the froat
during the rotation of the body.
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Figure $-27. Snowplow iwrn made from downhill traverse back into traversing position.

f. This turn can be made from any angle
across the slope to and including the fall line.

g. From a fall line the turn can be made 1n
either direction. In preparation, the ski cor-
responding with the direction of turn 13 ad-
vanced (i.e., left ski leads for a left turn) and
more of the body weight placed on the other
ski. Emphasis is given to body rotation and

knee hend to initiate the turning action of the
skis.

R. To assist the turning action, a down-up
motion can be used in thig turn. As the turning
action i3 stated as in b above, the boedy is
lowered and returned to normal as the turn is
completed.

4-34, Snowplow Christiania

¢. Technigue. The snowplow christiania,
alao referred to as the stem christiania, is

AGD BBILA

nsed on turns made downhill while traversing
at greater speeds than employed in the basic
turns. For this reason the turn leoks compli-
ecated to the student. Basically, it 13 a com-
binaticn of the snowplow turn and the uphill
christiania. The basic techniques of the snow-
plow turn made from a fraverse position are
also used here to reach the fail line. The uphill
christiania is then applied to either change
direction or to stop. In combining these methods
the speed must be greater, the bedy weight
shifted more rapidly, and the spread of the
skis in the snowplow position at a narrower
angle. Using the snowplow christiania it 1s
possible to link a number of turns together to
contrel speed in a continuous descent. A break-
down of the technique 13 as follows:

(1} In making a downhill turn te the left
from a downhill traverse, the hody
weight is shifted momentarily to the
uphill ski. The lower ski iz then
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1 Uphtlll christimols.
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Left ski brought parallel
I'l'ltgh‘f shitied to right ) n
“w__ ane motion by shouldar rotation

2 Snowplow christiania and variations.

Figure [—28. The christiania turns.

moved downhiil into a half snowplow
position, keeping the ski tips even.
At the same time, the lower shoulder
183 brought forward. The uphill ski is

then pushed uphill to form a2 snow-
How.

(2) Body weight is then transferred hack

to the upper ski by body rotation,
initiating the turning action.
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(3} As the fall line is reached, the yn.
weighted left ski is brought siightly
forward and parallel with the right
ski. The turn is then completed as In
the uphill christiania (2, fig. 4-28).

(4} The upper body i3 kept from leaning
into the slope throughout the turn
especially during the initial turning
phase. Forward [ean and knee bengd
are increased. Ail motions are fluent
and smooth and must be well timed
during the turn.

(5) When a decrease in speed i3 desired
before starting the turn, there are
two methods which can be used. Ip
the first method the lower ski is first
placed info a half snowpiow poasition,
Temporarily transferring the body
welght to the ski and edging it wil
cause a Draking action, When speed
has been decreased as desired, the
upper ski is pushed upward, the edg-
ing of the lower ski decreased, and
the turn continued as in (2), (3), and
(4) above. In the second method both
skis are kept parallel and a sideslip
from the moving traverse position is
started. Edging of the skis in this
movement will provide braking ac-
tion. When speed has been decreased
as desired, the turn is started as from
the downhill traverse position.

b. Variations.

{1} In difficult snow and terrzin condi-
tions another method may be used to
execule a snowplow christiania. In
making a downhill turn to the left
from a downhill traverse with this
method, the upper (right) ski is
brought into a half snowplow position.
Leaning well forward, increasing the
knee bend and decreasing the edging
of the lower ski will bring the skier
smoothly towards the fall line: the
body weight is transferred over and
onto the right ski in a smooth for-
ward and downward motion, assisted
by bringing the right shouider for-
ward. As the transfer of body weight
13 compieted, the unweighted left ski
18 brought forward and parallel with
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the right ski and the turn completed
from the fall line as in the uphill
christiania.

(2) As more gskills and balance are ac-
quired, the snowplow christiania may
be done at higher speeds with the
angle of turn kept closer to the {all
line. In thizs method only a2 half
snowplow with the upper or lower :Ki
is used in the preparatory position,
or skis are kept parallel and the fall
line i3 reached with a pronounced
knee bend and forward lean of the
body while the turn is completed with
an uphill christiania.

4-35. The Lifted Christiania

@. Use. The lifted christiania turn is very
ngeful in adverse snow ceondifions and in con-
fined terrain where a short radius turn 18 neces-
gsary. It i3 also useful for skiing at night and
with heavy loads, since it 13 a2 slow turn made
with one ski pole being used to iIncrease
lateral stability.

b. Technique.

{1) The turn is started by applying either
of the methods described for chris-
tianin turns, except that the speed 1s
adjusted to suit the circumstances.

{2} For a turn to the left as the skier
appreaches the fall line, the left aki
pole is placed in the anow forward
and down the slope, but not directly
in front of the left ski tip. The reach
should not be overextended. The right

pole is held in the normal manner.
Weight is then applied to the left ski
pole, using it for means of support
and as a pivet point.

{3) Body weight is then shifted {o the
right ski. Since it 18 difficult to turn
the left ski in such a short radius.
this ski ia lifted and piaced parallel
to, and slightly ahead of, the right
ski, and the turn completed as in the
uphiil christiania.

Section V. MILITARY SNCWSHCEING

4-36. Purpose and Scope

Z. Snowshoes are individual aids for over-
snow movement. Like skis, they provide fioata-
tion in snow and are useful for cross-country
marches and other activities which require
movement in snow-covered terrain.

b. The snowshoe iz an cval or elongated
frame braced with two of three crosspieces and
the inclosed space filled with a web lacing. A
binding or harness attached to the webbing se-
cures the wearer’s foot to the snowshoe. Float-
ation 1s provided by the webbing, which 1s
closely laced and prevents the snewshoe from
sinking too deeply into the snow when weight
13 placed upon it. Depth and consistency of
snew witll determine the amount of suppert ob-
tained on the snow cover and the rate of meve.-
ment,

c. Snowshoes are partienlarly useful for in-
dividuals working in confined areas such as
bivouac sites and supply dumps, for drivers of
various types of vehicles, gun crews, cocks,
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mechanics, and for similar occupations where
aids toc movement in Snow Aare necessary.
Transporting, carrying, and storing snowshoes
ig relatively easy due to their size and welght.
Maintenance requirements are generally negh-
gible and little skill is required to become pro-
ficient on snowshoes. However, the require-
ment for physical conditioning is as great, or
greater, as that needed for skiing. The use of
anowshoes when pulling and carrying heavy
loads 13 partienlarly practical, as the hands
and arms remain free. On steep slopes, how-
ever, the use of snowshoes i3 considerably
limited because traction becomes negligible and
the showshoe will siide, causing loss of fooling.
Generally, the rate of movement in any type
of terrain is slow becaunse snowshoes will not
glide over the snow. The gliding properties of
the ski are not obtained with the snowshoes;
this adversely affects the amount of time and
energy spent in movement. In deep snow the
trailbreaker must be changed frequently. Es-

pecially when wet, snow tends to stick to the
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webbing, thereby adding weight to the snow-
shoe.

d. There are three tvpes of standard 13sue
snowshoes: the trail, the bearpaw. and the
magnesium. They can be used with all types
of winter footgear. The trail snowshoe weighs
approximately 6.5 pounds, the bearpaw, 5.5
pounds and the magnesium, 4.6 pounds.

(1) Trail. The trail-tvpe snowshoe 13 long,
with a rather narrow body and up-
turned toes {(fig. 4-29). The two ends
of the frame connect and extend tail-
like to the rear. The turned-up toe has
a tendency to ride over the snow and
other minor obstacles. The excellent
floatation provided by 1ts large sur-
faces makes the trail snowshoe best
for cross-country marches, deep snow
conditions, and trailbreaking.
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Figure 5-29. Traitl snowshoe.

(2) Bearpaw. This tvpe of snowshoe 1s
short, wide, and oval in shape, with
no frame extension (fig. 4-30). The
bearpaw snowshee is preferable to the
trail type for close work with weapons
and vehicles, in heavy brush, and In
other confined areas, Carrying or
storing 1s also easier.

(3) Magnesium. The magnesium 3Now-
gshoe is the lighteat and most durable
of the three types (fig. 1-31). The
snowshoe has a magnesium frame
with the center section made of steel,
nylon-coated wire. The magnesium
snowshoe iz 1770 cm (approx )
shorfer than the standard woonden
trail snowshee but Is 9.50 em (approx

4'") wider giving it approximately

the same floatation characteristics,.

e. The trail and bearpaw snowshoes have
their own individual bindings, however, the,
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“Binding. Snowshoe, Bearpaw and Trall Type”
has been developed for use on all three types
This bindine consista cenerailty of a toe strap
and a heel and instep strap. The straps are
made of nvlon and are =ecured by Keepers ang
cam lever quick-relense buckles, The method of
securine the binding to the mugnesium snow.
shoe is snown in Agure 1-32.

MVagresiium snmowshoe.

Figure 4-31.

4-37. Care and Storage of Snowshoes

a. Care. Snowshoes must always be kept in
good condition. Frequent checks are necessary,
particularly of webbing and binding. because
individual strands may be ripped or worn out.
Repairs must be made immediately, otherwise
the webbine will loosen and start to unravel. If
unvarnished, the rawhide webbing on wooden
snowshoes will absorb moisture, stretch and
turn white, particularly in wet snow. It ghould
be dried out slowly, avoiding direct flames, and
be revarnished at the first opportunity. Wooder
frames may fray from hard wear and shoulc
be sanded and varnished. When needed, other
minor repairs should be made as soon a
practicable. When snow cover is shallow, cart
must be taken not to step on small tree stumps
branches, or other obstacles, since the webbins
may be broken or damaged. Stepping into Wi
ter is to be avoided: the water will freeze an
snow will stick to it. "When not in use in th
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Hear view

MNote. After tightening. steap should be doubled beck under hkeeper.
Binding, snowshoe, bearpaw, and tratl type.
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Figure 5—3
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field, snowshoes are placed In temporary
racks, hung in trees, or placed upright in the
anow. They should be kept away from open
fires and out of reach of rodents,.

b. Storage. In off-seasons. wooden anowshoes
are stored in a dry, well-ventilated place 30
that the rawhide will not mildew or rot and
the frames warp. Each snowshoe 13 closely
checked for poasible damage, repaired 1f need-
ed, and revarnished. As in the field, snowshoes
are protected against damage and from rodents.
Magnesium snowshoes are cleaned and repaint-
ed if necessary. Webbing is examined and te-
paired or replaced i1f needed.

4-38. Snowshee Technique

a. A striding technique iz used for movement
with snowshees. In taking a stride, the toe of
the snowshoe is lifted upward, to clear the
anow, and thrusted forward. Energy 1s con-
gerved by lifting it no higher than is necessary
to clear the snow and slide the tail over 1t.
If the front of the snowshoe catches, the foot
is pulled back to free it and then lifted before
proceeding with the stride. The best and least
fatiguing method in travel i3 a lose-kneed
rocking gait in a normal rhythmic stride, Care

is taken not to step on or catch the other
sSnowshoe.

b. On gentle slopes, ascent i3 made by climb-
ing straight upward. Traction is generally
very poor on hard-packed or crusty snow,
Steeper fterrain is ascended by traversing and
packing a trail similar to a shelf across it.
When climbing, the snowshoe is placed as hori-
zontally as possible in the snow. On hard snow,
the snowshoe is placed flat on the surface
with the toe of the upper one diagonally uphill
to get more traction. In the event the snow is
sufficiently hard-frozen to support the weight
of a person, it is generally better to remove the
snowshoes and proceed temporarily on foot. In
turning around, the best methed is to swing
the leg up and turn in the new direction, as
In making a kick turn on skis {fig. 4-33).

c. Obstacles such as logs, tree stumps,
ditches and small streams should be stepped
over. Care must be taken not to place too much
straln on the snowshoe ends by bridging a
gap, since the frame may break. In shallow
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Figure 5-321. Making a kick turn on snowshoes.

snow there is danger of catching and tearin
the webbing on tree stumps or snags whic
are only sightly covered. Wet snow will fr
quently ball up under the feet, interfering wit
comfortable walking. This snow should &
knocked off with a stick or pole as 3oon ¢
possible. Although ski peoles are generally m
used in snowshoeing, one or two poles al
desirable when carrying heavy loads, expecial
in mountainous terrain. The bindings mu
not be fastened too tightly or circulation w
be cut off, and frostbite may occur. Durir
halts, bindings should be checked for fit a:
possible readjustment.

4-39. Training

Snowshee training requires little technic
skill. However, emphasis must be placed on 1l
physical conditioning of the individual and t.
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jevelopment of muscles which are geldom used
;n ordinary marching. The technique, as auch,
-an be learned in a few periods of instruction.
ctiffness and soreness of muscles are to be ex-
pected at first. The initial training should be
gradual with regard to loads carried and
distancea covered. It shouid be progressive,
with ample time allowed for the individual to
qequire physical proficiency, gradually increas-

ing the distance covered and weight earried or
puiled. Overcoming obstacles such as dense
brush., fallen timber. and ditches should be
emphasized during training. Trailbreaking,
with frequent change of lead man. should aiso
he stressed. Snowshoe training can be accom-
ptished concurrently with other traiming re-
quiring individual cross-country movement.

Section V. APPLICATICN OF SKI AND SNOWSHOE TECHNIQUE

4-40. Skiing in Variable Terrain and Snow

a. General. As a military skier the individual
must be prepared to move in a great variety
of terrain and snow conditions during daylight
and darkness. He must be constantly alert in
order to judge conditions on the route ahead
and to offset the sudden changes often encoun-
tered. The techniques of skiing which he has
learned will allow him to operate effectively on
slopes only if he is capable of applying these

methods properly and of keeping his skis under
contrpl at all times.

b. Variable Terrain. The forward lean of the
body must be increased as a slope suddeniy
steepens, since skis will slide faster. The oppo-
gite i3 true as the slope is lessened. Generally,
the body should be nearly perpendicular to the
slope regardless of pitch, to 1nsure proper
balance. When skiing over bumpy terrain, the
stability of the skier is greatly disturbed. To
minimize this the knees are kept supple to act
ag shock absorbers, permitting the center of
the body to maintain as straight a line as
possible. To further increase stability on large
bumps the skier increases knee bend, lowering
the body when approaching the top of the
bump, riding over it in this position, and then
assuming a normal running pesition as soon
as the top is passed (fig. 4-34), i.e., allowing
the skis to drop away. This action will lessen
the chance of the skier being thrown inte the
air. When moving through a hollow the normal
ski and body position is maintained., with the
knees absorbing the sudden change of pressure.
In deep snow the leading ski should be fur-
ther advanced to improve balance. The center
of gravity must be kept lower by more bend-
ing of the knees. As forward lean of the body
i3 not practical under these conditions, weight
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shift will need to be controlled to a greater
extent by the knees and the advancement of
one ski in front of the other.

1 Ower the crest of & bump.

L g

2 Through the hollow of & bump.

Figure 4—14. Posttion of the body m dotonhill
bump ridtng.

s Varigble Snow. When skiing from soft
enow onto hard snow the forward lean of the
body must be increased, since the skiz will
gain speed and have a tendency to run from
under the skier. The opposite is true when run-
ning from hard snow onto soft smow. In this
case the body leans slightly to the rear and
the leading ski 1s advanced farther ahead just
hefore the soft snow is entered. Lateral stabil-
ity can be increased by extending the arms
sidewavs as is done when attempting to keep
halance when walking a log or a rallroad
track. but the ski poles must still be kept point-
ing to the rear. When skiing on icy crust,
stability is improved by keeping the skis far-
ther apart or by running in a slight Inowplow
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position. However, if the slope is ruited anow-
piowing may become hazardous because the
fips tend to get caught. To control speed under
these condifions, sideslipping and pole riding
may be used. Pole riding is less effective and in
extreme cases the use of sideslippimg may be-
come necessary. On icy snow the skis mayw
chatter in a turn. To correct this. body weight
13 kept well forward and the edging of the
skis ecarefully controlled as the turn i3 made.
Crusty snow which will not support the skier's
welght {breakable crust) is the most difficult
to cope with. Speed is kept slower while mak-
ing all turns. It may become necegsary to use
the step turn in motion or a kick turn to change
direction.

d. Forest, Due to the limited skiing room
in wooded terrain, movements for changing
direction must be rapid and of shorter radius
than in open terrain, especially during down-
hill movement. In addition, the skier must be
more alert so that obstacles may he quickly
overcome with a mintmum of delayv. The step
furn in metion is a very useful technique for
changing direction in this type of terrain, but
speed must be reduced to use this technique.
In descending narrow trails in wooded terrain
or during night movements, the half snowplow
or pole riding are useful for controi of speed.
During unit movement in wooded terrain, one
man falling can block the progress of all per-
sonnel behind him. If an individual falls he
should remove himself from the track in the
fastest way possible, even if this results in los-
ing his original position in the column. The
baskets of ski poles have a tendency to snag
branches during movement in wooded terrain,
resulting in loss of balance. To avoid this as
much as possible, the shafts of the ski poles
should be pointed directly to the rear.

4-41.

a. General. Snow-covered terrain will contain
many small obstacles such as fences, tree
windfalls, and small streams or ditches. The
individual must be skilled enough to cross them
easilly to save time and energy. Crossing ob-
stacles can be very time consuming for a unit.
Wherever possible, the men should be dis-
persed s¢ as to enable them to cross on a broad
front. In some cases the overall time needed can

Chstacles
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he reduced if skis are removed while overcom.
ing the obstacles.

h. Fences and Windfalls. Low fences ang
windfalls 30 to 60 cm high (17 to 2') are
crossed by skiing or snowshoeing heside the
nbstacle so that the skizs or snowshoes ape
narallel and alongside it, then stepping ovey
first with one foot then the other., or a kick
turn mav be made over the obstacle. In the
case of rail fences or large diameter windfallg
It may sometimes be easier to sit on the ob-
stacle and swing both feet simulianecusly tg
the other side. High harbed wire fences can he
crossed by removing pack and rifle and crawl-
ing underneath (fig. 4-35}.

¢. Dhitches or Small Sireams. These are
crogsed by stepping over them sideways, using
the ski peles for support {fig. 4-35). If the
ditches are deep and wide it ig better to descend
to the botfom either by sidestenping or side-
slipping and then climb the other side by
sidestepping. However, care must be taken to
avoid rocks or other obstacles which might
damage the skis or snowshoes.

d. Steep Slopes. When it is necessary for
troops to descend or ascend siopes which are
too steep for their ability, or where traversing
1s not practical, the sidestep should be used or
the skis should be removed and the slope ne-
gotlated on fvot whenever anow depth will per-
mit.

4-42. Skiing With Pack and Weapon

a. General. When skiing with pack and
weapon the same techniques apply. However,
the added weight carried, changes the center
of gravity and will affect the manner in which
movements are made.

b. Effects on Movements.

(1) Lunges are shorter and pushes with
poles less powerful.

{2} To aid in maintaining balance when
skiing downhill over rough terrain, the
leading ski is advanced farther anc
the knees kept more flexible than
when skiing without a load.

(3} Speed of descent is reduced and tech-
niques are aprlied more cautiously.

(4) Rotation of arms and shoulders It
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Figuie 1—15. Crossing obstacles,

made with less vigor and emphasis.
(3) Slopes are climbed with a more
gradual traverse.

{6) When skiing through woods cr in
brushy terrain, care must be exercised
in order to prevent any protruding
parts of the weapon from catching
on branches, causing loss of balance.

(7} In the event of a fall it i3 sometimes
more efficient to remove the pack and

weapon before attempting to regain
footing.

4-43. Sied Pulling

a. (renercl. Pulling a sled is hard work, but
it will be easier if proper techniques are used.
The movements and techniques used should be
within the abiiity of all members of the team,
and, where possible, teams shouid be formed
with this in mind. Generally speaking, the
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methods of hauling sleds apply to both skiers
and snowshoers.

b. Preparation for Sled Pulling.

(1)

(3)

The tow ropes must be of the proper
length and also properly laid out and
fastened by snap buckles in tandem
system (fig. 4-36). The sled harnesses
are adjusted to fit loosely on the in-
dividuals.

If skis are to be used for pulling, they
must be properly waxed. More empha-
sis must be placed on insuring good
helding capacify of the wax on the
snow. However, sliding capacity
should not be entirely forfeited.

Proper loading and lashing of sled
must be checked before moving out.

c. Pulling on Varted Terrain. When pulling

a sled over comparatively flat terrain, skiers

normaily use the one step ski technique. When
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Figure 3-1§. Modified tandem system.

a. Pulling arrangement.
b. Harness, man's sied.

Figure —25—Continued.

crossing smail ditches, the sled is stopped in
the ditch while the puilers go as far as the
iwo ropes allow. Then, by 2 simultanecus pull,
the sied is brought up out of the diteh. To
change direction in woods, the pullers con-
tinge to move straight forward until the sied
comes to the desired turning point. The puilers
then move in the new direction with the turn
being contrelled by the puiler nearest the sied,
assisted, if necessary, by the man behind. When
the forest is dense and gpace does not ailow
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the men to move far enough ahead before the
turn i3 made, the pullers must start the turm
oy gradually making as gentle a curve as poessi-
ble while the two men nearest the sled (in
front and behind} guide, lift, and otherwise
assist in turning the sled. While {urning, the
pullers must watch the movements of each
other in order to avoid confusion.

d. Uphill Climbing. To puil a sled uphill the
following methods can be appiied:

(1) On short, gentle slopes the herring-
bone can be uszed.

(2) On a steep, short slope the pullers can
use the sidestep {fig. 4-37). In this
case the rear man moves to the front
and side of the sled and, while side-
stepping, assists in pulling the sled by

using the rope fastened to the front
end.

(3) On very gentle slopes and in snow
with good trackability an uphill tra-
verse may be emploved. Ski climbers
can be used if the length of the siope
justifies the time reguired to put
them on.

(4) In difficult terrain a relaying tech-
nique may be used when the necessary
equipment is available. In this tech-
nique a climbing rope, 36.50 meters
(120°) long, or similar item, is fas-
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1 Sidestep

2 Herringbone

Figure 4—27. Sled team using the sidestep and herringbone technigque for azcending a slope.

tened to the sled. The pullers then
climb uphill as far as the rope allows.
Standing in place, the sled is then
pulled up to their position. This
procedure Is repeated as many times
as 1s necessary to reach the top.
When using this technique care must
be taken to insure that the sled 13
well anchored each time the pullers
move up since a runaway sied may
not only damage itself but is a serious
hazard to anvone below. Where steep
slopes must be ascended for considera-
ble distances, less energy will be
expended if the sleds are left behind

and the sled lead backpacked to the
objective,

e. Downhill Movement. In descending a slope
the following methods can be used:
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{1) On very gentle slopes and in poor

( .

)

snow conditions where the sled will
not descend on its own accord, the
akier can use a double poling tech-
nique or one step. However, it will be
necessary to control the speed to
prevent the sled from overrunning
the pullers. The rear man can assist
in this by braking the sied, although
in most cases very little bhraking will
be needed. If the team 18 on snow-
shoes, the puillers can descend nor-
mally while the man in the rear in-
gures that the sled does net overrun
those 1n front.

A short, steep slope can be descended
by sidestepping either on skis or
gnowshoes. If necessary, the rear
man is assisted in the braking action
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(3)

{4)

Figure 3-38. Sled team descending a slope ustng the snowplow for braking.

by one or more members of the team.
Skiers ean alsc use sideslipping for
this type of terrain. For short descents
in wooded areas, the braker should
position himself behind a tree for
added stability in lowering the sled.
If necessary, a succession of position
moves are made.

On leng, moderate slopes skiers can
use the snowplow as a braking method
(fig. 4-38). If more braking is neces-
sary than can be supplied by the rear
man, the puiler closest to the sled may
move [o one side or he may remove
his rope and refasten it to the rear
of the sled and assist the rear man
for more effective braking. Snow-
shoers on this type of slope may also
change pullers to brakers to aid in
descent.

On z long, steep slope requiring the
team to go straight down, all men will

(D)

(6)

be needed to brake the sied. This can
be done by fastening all tow ropes to
the rear of the sled with all men brak-
ing from the rear and/or one skier
conirolling the sled by straddling the
front of the sled (fig. 4-38), and con-
trolling the sled by himself or assisted
by one or more brakers. The snow-
plow or sideslipping techniques are
used as the braking method.

Traversing by both skiers and snow-
shoers may be used on long, steep
downhill sicpes. In this case the puiler
nearest the sled and the rear man
should remain above the sled and as
far from it as the ropes wiil allow.
From this position they can brake,
preventing the sled from sidesiipping.
In wvery steep terrain a long rope,
when avaiiabile, may be used to lower
the sled straight down the slepe. This
procedure is the reverse of the uphill
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Figure 1-35. Sktjering.

relay method described in d{4) above,

and 183 a very practical method for
evacuating wounded.

-44, Skijoring

a. General. Skijoring, as used in this manual.
3 the ferm applied to moving men on skis
var snow by towing them with vehicles. This
srovides a faster and less tiring methed for
ndividual movement than is possible under
heir own locomotion. Oversnow vehicles, track
.nd wheeled wvehicles can be uzed for pulling
kiers (fig. 4-32). The best routes for skijor-
ng are snow covered roads and trails, frozen
akes, rivers, or paths made by tracked ve-
ticles, Speeds up to 24 KmPH (15 MPH) mayv
2 mainfained on level ground by trained
reops, depending on weather and trail condi-
lons. Normally, one rifle squad can be towed
:hind a light carrier and two squads behind
: 3quad carrier. Towing more than two squads
¥y one vehicle is impractical, due to the in-
reased length of the column, difficulty in mak-
ng turns, and the limitations of the vehicle
ind the skiers using the technique over steep

T wooded terrain, and during poor or spottv
-now conditions.

| b. UUse of Tow Rope. (For a description of
noty see M 31-72.)

{1) Two ropes 36.50 meters (120" long
are used for towing a rifle squad be-
hind a vehicle and for the purpose of
securing sufificient space between the
individuais. The skiers, in columns of

WD Ss4la

of twoa, are spaced at equal intervals
behind the wvehicle and outside the
ropes. A gap of approximately 4
meters (12") is left between indivi-
duals.

(2) Several methods of towing can be
used according to the situation, the

terrain, and the distance of move-
ment:

(a)

(D)

The skier grasps a bight of rope
and makes a 25 em (10”) loop by
tving an overhand knot. The lcop
ia held with one hand and poles
are held in the other, or a long
lcop can be formed by tying an
overhand knot in a 1.50 to 2 meter
(5" to 7°) bight of rope. The skier
leans against the loop after placing
it around the buttocks. He does not
place the body through the loop
(1, fig. 4-40).

Using the ski pole method (2, fig.
4-40Q), the skier rests both arms
and body and can arrive at the
destination in better physical con-
ditiecn. Ancther advantage in this
method 13 that a skier can easily
exerclse his hands to prevent frost-

bite during movement in extreme
cold.

{¢} When being towed through dense

wooded areas, or when contact with
the enemy i3 imminent, skiers may
simply grasp the rope without ty-
ing a knot or using the ski poles as
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a rest. Thus, they can maneuver
through narrow trails and are more
ready for immediate combat.

{2) No matter what method of towing is

2 Using ski poles as a rest

Figure i—40. Methods of towing or skijoring.

beiny used, individuals must never e
ailowed to fasten themselves to the
tow rope. In case of a fall they muyst
be able to release their hold imme.
diately to avoid serious injury tp
themselves or other skiers. The gk
poles are usually held in one hang
and available for instant use. During
training and in combat situationg
when contact with the enemy is not
probable, the ski poles may be loaded
on the vehicles to avoid accidents.

c. Skijoring Technigue.

(1)

(2)

(3)

The track 1s made as simple as the
terrain permits. Steep slopes, obsta-
cles, and sharp turns are avoided,
When these cannot be bypassed the
apeed must be reduced in order that
the skiers ean maneuver. A high
degree of cooperation hetween the
driver of the towing wvehicle and the
skiers is necessary. One man, usuaally
the assistant driver, 13 responsible for
stopping or slowing the vehicle in or-
der to prevent casualties due to speed
or obstacles. He constantly observes
the skiers and other wvehicles, gives
the driver orders, and signais the
skiers when the wvehicle will slow
down, speed up, or stop.

When the wvehicle begins its forward
movement each man on the rope
should move forward under his own
power for a few steps, gradually plac-
ing tension on the towing rope to
prevent being suddenly jerked into
motion, causing a fall. When under
way, the skier's body is Ieaned
slightly backward, the knees are bent
slightly, and the upper body i3 nearly
straight. Skis may be farther apart
than in normal skiing. One ski is kept
slightly ahead. The position should be
one in which the skier can relax but
still be alert to sidestep quickly in
order to avoid obstacles and maintain
his balance. If a skier falls, he should
release the towing rope immediately.

When approaching a sharp curve
where the area for movement i1 con-
fined, the wvehicle should be slowed
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down or, in some instances, stopped.
When negotiating a sharp turn, the
vehicle should be siowed to a walking
speed and skiers walk around the
curve being careful not to drop or
step on the tow rope. Normal speed
18 resumed after the last man has
made the turn. Failure to do this may
resulf in beinp pulled off balance by
the rope as the vehicle completes the
turn and proceeds in the new direc-
tion. Vehicle stops and starts must be
1n a gradual manner which allows for
a smooth rather than a jerky ride for
the skier,

When descending hilla the men can
brake by using the snowplow or haif

snowplow, 1f space allowas, to prevent
overruning the wvehicle or, 1f eondi-
tions warrant it, they may move to
the side of the {rack where the softer
anow will decrease their speed. If the
terrain will not allow {for controlled
braking and collision with the wvehi-
cle seems Imminent, the individuals
should release the rope and disperse
to the sides of the track. On short
downhill slopes the vehicles should in-
crease speed temporariy 3o that the
skiers need noi brake. On long, steep
slopes the men can descend independ-
ently of the wvehicle and reattach

themselves after the slope has been
negotiated.
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CHAPTER 5

MOVEMENT

. — . il

Section L
5-1.

The lack of roads, the soft, wet terrain
prevalent in the summer, the snow and bliz-
zards m winter, thick forests in mountains
and hiils, and the innumerable waterways are
some of the barriers to movement in most cold
areas of the world. The ability to overcome
the many obstacles to movement may well be
the deciding factor in winning or losing a war

in these cold areas. Mobility begins with the
individual.

General

3-2. Influence of Seasonal Changes in

Weather and Terrain on Mobility
¢. Spring Breakup and Fall Freezeup

(1) The spring breakup and fall freezeup
periods are by far the most difficult
seasons in which to maintain mobil-
ity. The period of breakup may last
from 3 to 6 weeks and will present
restrictions to movement (fig. 5-1).
The snow becomes slush and will sup-
port little weight. Winter roads break
down, the ice in walerways meits,
rivers are swollen and become tor-
rents. Movement at this time of vear
poses many problems, however, move-
ment 13 possible in cold areas at ail
times. Normally, at this time of vear,
temperatures drop at night, freezing
the surface, and mobility during this
period can be maintained. During the
day caution should be exercised in
shady areas as they may contain ice
and snow even though davtime tem-
perafures are above freezing.

The period of freezeup with rain and
open or half-frozen waterways will

(2)
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PROBLEMS AFFECTING MOVEMENT

also present barriers to movement
Complete {reezeup may take up to 3
months, often restricting the move-

ment of heavy equipment across lakes
until late Janunary.

(3)

The early winter period, when there
i3 little snew and the ground and
waterways are firmly frozen, will pro-
vide excellent trafficability for foot
soldiers and wehicles.

Frgure 5-1. Breackup season.

h. Winter. The low temperatures, gnow,
blustery winds, and bulky eclothing and equip-
ment required during winter hinder movement
as it is known in more temperate climates. By
the proper use of specialized equipment for
cold weather operations, mobility can be main-
tained. Using skis, snowshoes, oversnow vehl-
cles, and alrcraft, mobility is possible. In the
barren tundra or on icecaps the hard snow
found in these areas will readily support an
individual on foot as well as oversnow vehicles.
In the forested areas the snow will normally
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pe deeper and the temperatures lower. The
jepth of the snow and the trees in these areas
will prove to be the pgreatest obstacles to mo-
piiity. With oversnow equipment such as skis
and snowshoes, properly trained. equipped.

motivated and conditioned troops can maintain
mobility.

c. Plorested Areas. A great portion of the
North 13 covered with evergreen forests and

Section 1l.

5-3. General

Winter cross-country travel in the North is
difficult and compiex. Of necessity, travel will
he siower. However, with the proper training
in the ose and maintenance of equipment, the
proper enthusiastic leadership, and the will to
accomplish the mission, nothing is impossible.

54, Basic Rules for Foot Movement

The following guides are based on experience
factors and should he considered in preparing

for cross-country movements in the northern
areas,

¢. Insure that all personnel participating in
the move are fully aware of the mission, route,
etc. Equipment must be checked and loads
evenly distributed. Dispatch trailbreaking
teams far enough in advance to insure con-
tinuous, uninterrupted movement of the main
body. Men should be dressed as lichtly as pos-
sible consistent with the weather to reduce
excessive perspiring and subsequent chiiling.
Compiete cold weather uniforms must be avati-
able while operating in cold environments. A
large proportion of cold weather casualties re-
anlt from too few clothes being available fo
Individuals at such time as a severe change in
the weather occurs. Therefore, unit clothing
discipline must be enferced consistent with
prevailing weather.

b. The first halt after initiating a2 march
should be made in approximately 15 minutes.
This wiil allow adjustment of eclothine and
equipment. Subsequent halts should be fre-
guent and of short duration to insure rest and
to prevent chiiling. Halts should, so far as pos-
gsible, be made in sheltered places which will
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with numerous swamps and water eourses.
Few tratls exist throurh the forests and those
that do exist are of poor construction, making
progress dilficult and stow, The numerous wa-
terwavs, once they become frozen, will nor-
mally provide excellent routes for foot and
some  vehtele movement. Whenever possible
they should be used to the maximum for the
ease of movement they offer.

FOOT MOVEMENT

provide protection from the elements. Warm
drinks should be provided during the march
1f possible.

¢. The buddy system iz mandatory in the
North and men must be instructed to watch
their buddy carefully for eariy signs of ifrost-
hite. Individuals must not be allowed to fall
out of the line of march, except in an extreme
emergency. If this should occur, proper care
must be taken to insure that he does not be-
come a cold weather ecasualty. Normally, the
second-in-command will bring up the rear of
the column and, in each hait, will check the
men and report their condition to the leader.

d. Prior detailed reconnaissance is most 1m-
portant to insure successful mobility In the
northern areas. Maps may or may not exist
and those that do exist may not always be
accurate, In planning a move, maximum ad-
vantage must be taken of map studies, aerial
photegraphs, ground and aerial reconnailssance.
Without detailed reconnaissance and prior
planning, unit movement may be siowed or
stopped by long detours or obstacles.

e. Marching in single file is often the best
formation. It maintains track discipline, cam-
ouflage, and reduces the number of trailbreak-
ers and reconnaissance parties required. Nat-
ural obstacles may limit the use of other
formations. Larpe units in single file however,
become excessively long and will be slow to
react to enemy action to the front or rear. Tac-
tical considerations will often require the use
of other formations. The double track of vehi-
cles may be used as pathways for foot troops,
but will rarely afford ease of movement for
ski or snowshoe mounted troops.
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Section I,

5-5. Generqal

1. Purpose.

(1)

(2)

The purpeose of trailbreaking is to
make the march of the main body as
easy and fast a3 possible in order that
the troops will arrive at their destina-
tion In good fighting condition. Trail-
breaking accomplished at any time of
the day or night through deep snow
and difficult terrain is hard and time-
consuming work. The progress of
trailbreaking is dependent on the ter-
rain, weather and snow conditions,
vegetation, physical condition of the
traiibreaking detachment and. finally,
on the tactical situation. Therefore,
plans must be carefully made and
trailbreaking parties well organized.
In addition to trailbreaking, the mis-
sion of providing frontal security for
the main body i3 a normal function
of the trailbreaking party. Approxi-
mately one-fourth of a unit is given
the mission of trailbreaking and
frontal security for the march. For
example, the battalion normally as-
signs one rifle company this mission.
The quartering party may accompany
the trailbreaking party or may follow
later. The company in turn assigns
one rifle platoon to lead, functioning
simuitaneously as a trailbreaking
party for the lead company. Since the
trailbreaking unit is the first to ar-
rive in the new bivouac area. its com-
mander i3 also responsible for estab-
lishing temporary security of the
area. When the quartering party ar-
rives in the bivouac area they will
perform the normal functions of =3

quartering party as outlined in FM
T-20.

b. Planning. Based upon an estimate of the
tactical situation, terrain, weather and snow
conditions, the most suitable route is selected
for the movement. As a general rule terrain
features which offer least resistance will be
followed. In selecting a route, consideration
must be given to all of the following:
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(1) Open terran. In order to keep the

(2)

(3)

main body sufficiently dispersed, sk
tratls are more widely separated ip
open terrain. For concealment, nor.
mally only one ski trail is brokep
across open terrain. YWhen possible
the trail 3 broken close to the edge
of the forest so shadows will heip
conceal the trail and troops moving
over it. In open terrain light tracked
vehicies shouid be used for breaking
trail and for towing the trailbreaking
party by sakijoring to the maximum
extent to save time and energy of the
individuals. Af times it may be de-
sirable to break additional trails to
expedite troop movement across open
areas.

Covered terrain. Whenever possible,
time and situation permitting, the
trail should follow along forest ter-
rain with little or no underbrush. It
provides good concealment and pro-
tectlon against wind. The trail should
be broken close to bushy trees in order
to provide better concealment. Thick-
e{s3 and windfail forest areas should
be avoided, as it requires a great
amount of effort to break a trail in
areas of this type. If a triple trail
13 broken for sleds, wide curves must
be made when changing direction
and the bushes and branches must be
cut from the inside of the curve. The
thoroughness with which the small
trees, bushes, and branches on both
sides of the broken traii are cleared
wiil depend on the time allowed the
tratlbreaking party.

Hilly and mountatnous ferrain. When
the situation permits, walleys will
most often provide the easiest route.
Frozen rivers frequently afford the
eastest route in this type of terrain.
If the vaileys cannot be used, the
trall may be broken on the lee zide
of the ridge line or hill mass that
dominates the wvalley. Care must be
exercised to detect avalanche snow
conditions and bypass these areas as
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necessary. e gentle inciiney when
climbing uphill or descending. When
trails are broken downhill the speed
of the frailbreakinz party is often
slow. because of soft and deep snow.
However, when packed, the 3ame
trails may make the speed of the ski-
ers in the main body too fast. This
will result in many falls, especially¥
during darkness.

Water routes. Frozen lakes, rivers,
and ereeks offer the most suitable
routes for the trails. They also help
it land navigation. For best protec-
tion and concealment, the trailbreak-
ing party skis very close to the shore
or on the bank, as this facilitates
better conceaiment of the individuals
and units, their trail, and any quick
movements into the wooded areas of
the shore. Sometimes in winter, and
especially in the spring, there may be
water under the snow surface on
surfaces on the lakes and rivers, thus
causing the running surfaces of the
skis to freeze. Check for concealed
water under the snow before starting
to break trail across the ice. Areas in
which water is found under snow
should be bypassed. If this 1s not
possibie, the crossing site must be
reinforced with snow or with a com-
bhination of brush and snow. Also, the
thickness of the ice must be carefully
checked before using any ice route.
The minimum thickness of ice for one
rifleman on skis is 3 ecm (2”); for an
infantry column in single file on foot,
10 em (47): and for the single light
artitllery piece or li-ton truck, 4 x 4,
20 em (8”). See lpad bearing capacity
tables in FM 31-71. Warm water
springs are prevalent in mnorthern
areas of operations and create a haz-
ard to both foot and wvehicle move-
ment. Many of these springs do not
freeze, even in extremely low temper-
atures, and may cause streamas to have
little or no ice and some lakes to have
only thin ice. Their presence 1n
muskeg or tundra areas can cause
weak spots in otherwise trafficable

(5)

(6)

rerraln. These areas snould oe either
bridired, reinforced, or bypassed.

Dhsiacfes. Since even minor obstacles
retard the march. they are bypassed
whenever possible. If a wide obstacle
19 met. such as a rudge or a steep
riverbank, several traills are broken
over the obstacle so that the mam
bodv can cross 1t on a broad front.
Trees and brush are cut well below
the bottom of ski tracks in order fo
avoid fwirs and branches entanghing
in ski bindings and fow ropes. Ob-
structions such as fences may be cut
in order to allow the skier to pass
through.

Weather and snow condilions. In
early winter there is more snow in
open terrain than in dense forest;
therefore, the traill should be broken
ciose to the forest edge. In late winter
the reverse is true. In early spring
more snow can be found in ditches,
ravines, and on the shadowy side of
hills. Maximum advantage should be
taken for movement during periods
of reduced visibility, such as snow-
storms. These storms will conceal
movement and at times completely
camouflage the trail after the unit has
moved over it. Care should be exer-
cised to precinde moving directly inte
a strong wind. Movement in the same
direction of the wind usunally requires
much less effort. Under the most ad-
verse conditions, navigation will also
become extremely difficult. Tralls may
become covered wvery quickly after
being broken, requiring the distance
between the trailbreaking unit and
the main body to be shortened. Ad-
verse conditions such as driving snow-
storms will szlow the movement but
will facilitate security.

Darknress. Skiing and snowshoeing at
night is slow and exhausting. There-
fore, the trail for a night march must
be broken along the easiest ferrain
available. Avoid all rough terrain if
possible. Navigation of the tralibreak-
ing party demands special skill in

107



108

darkness and durinpg pericds of re-
duced visibility. Rivers, creeks, ridege
lines, and forest boundaries should be
used as aids to navigation in spite of
the fact that the broken trail might
hecome longer. Because of the dark-
ness it may be necessary to leave
guides posted at locations where the
main body may take the wrong course.

(8) Enemy activity.
{z) When breaking trail within the

frontline area, the requirements
for concealment are most 1mpor-
tant. Therefore, the trailbreaking
party is forced to ski along covered
terrain whenever possible. How-
ever, if the mission requires fast
movement, a trail is broken along
the shortest course, paying less at-
tention to concealment. The se-
curity mission normally given the
trailbreaking wunit will take on
added importance and may require
more suppert for this unit.

{b) These responsibilities affzet the

course of trail. In f{rontline areas
the trail should be broken along
terrain features which faciliiate
ocbservation and deployment of the
main body. Also, the rouie should
follow terrain which offers a sound
approach and suitable places for
temporary defense. Sometimes 1t is
necessary to check criticai terrain
feaiures located near the trail be-
fore the trailbreaking party moves
forward. Elements of the trall-
breaking party may occupy certain
sgecurity pesitions and remain sta-
tiomary until the main body has
passed these critical points, at
which time they may rejoin the
rear of the column. For the purpose
of deceiving the enemy, it may be
desirable to create numercus false
trails crisscrossing and angling off
in aill directions. In burned-over
areas or thin deciduous forests,
concealment from aerial observa-
tion 18 practically impossible. A
single trail clearly indicates the

whereabotts and approximate size
of the unit making at. Miscellane.
pus trailis, therefore, c¢reate confy.
sion. OFf course, the breaking of
faise trails ts time consuming and
will also acquaint the enemy to the
fact that a sizable unit was required
for the amount of work acecom-

plished.

(9Y Number of trails wsed. The number
of trails to be broken depends upon
the size of the column using them,
the tactical situation. and time avail-
able for trailbreaking. An orpganiza.
tion of battalion size normally re-
quires two or more march trails and
one or more communication trails for
messenger service and control of the
march column. In cases where time
is very limited for preparations, only
one trail may be estabiished for a bat-
talion. When contact with the enemy
becomes imminent, greater emphasis
i3 placed on security and less empha-
313 placed on trailbreaking. The pos-
gibility for a rapid deployment of the
troops requires that the number of
trails or tracks be Increased from
that of a routine cross-country march.

¢. Organization. The tiraillbreaking party
preceding units mounted on skis should alse
be mounted on skis. The trailbreakers of ele-
ments on snowshoes should also be mounted
on snowshoes. Mixing of skiers and snow-
shoers on the same track is net recommended.
Snowshoes tend to compact the snow on sk
trails making it difficult for the main body to
follew on skis.

(1) The lead eompany normally will be
assigned the mission of breaking
trail for one compiete day. It 18 re-
placed by another company on the
following morning. One rifie platoon
at a time 13 assigned as lead platoon
and is called a Trailbreaking Party.
It may also include engineers whose
duties would include reconnoitering
ice routes, seeking suitable terrain for
permanent type winter roads, prepar-
ing ice reinforcements, and perform-
ing other engineer tasks. Forward
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observers may also accompany the
trailbreaking party.

(2) Depending on terrain conditions, 1 to
2 oversnow vehicles, when available,
should be assigned to the party to be
used for breaking trail in open ter-
rain, skijoring, and carrying individ-
uai loads and platoon equipment. In
unfavorable terrain conditions the ve-
hicles remain under company control
or with the higher echelon. The tratii-
breaking party consists of its organic
rifle squads, ecalled Traillbreaking
Squads. A trailbreaking party i3 ex-
pected to break trail approximately
a half a day at a time, but may be
rotated sconer depending on local
conditions. Trailbreaking squads, 1n
turn, are normally rotated as orften
as necessary in order to maintain the
speed necessary to complete the mis-
sion in time.

d. Tratibreaking Squad. The organization,
duties, and special equipment of the trailbreak-
ing squad are indicated in figure 5-2. Squad
leaders must insure that their men have a suf-
fictent number of tools of proper size before
moving out. The tools are part of the tent
group equipment and are used in preference
to intrenching tools. To conserve energy and to
assure an uninterrupted march, the leading
man {breaker} of the squad is regularly re-
lieved. In very deep and heavy snow a relief
may become necessary every 150 meters {150
yds). When the change is ordered by the team
leader, the man to be relieved steps sideways
out of the path and falls in at the rear of the
team. The man following him then becomes
the breaker. Special equipment is exchanged
by passing it to the next man in line during
the rotation. The breaking team will be re-
lieved by the reserve team as directed by the
squad leader whenever the point team tends to
slow down due to fatigue.

e. Trailbreaking Party. The trailbreaking
party consists of two or more trailbreaking
squads. Normally a rifle platoon will be as-
signed this mission, especialiy if the snow is
heavy and the weather severe.

(1} One of the squads is always desig-
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Figure 5-2. Organization of troilbreaking sguad.

nated as the base squad and is re-
sponsible for navigation and the gen-
eral direction to be {followed. The
platoon leader and the navigation de-
tail directly under his control will
follow the base squad. When dead
reckoning is required, the base squad
breaks the center trail and works
slightly ahead of the other squads for
the purpose of maintaining the proper
direction of the squads which are
moving on both sides of the track
made by the base squad (fip. 5-3).
In cases where the party follows
eastly recognizable terrain features,
guch as small creeks or the edge of
open ferrain, the base sguad fellows
next to this terrain feature, making
navigation easier. The other squads
are echeloned to the right or left, and
their breaker (the first man) to the
right or left of the last man of the
squad ahead (fig. 5-4).
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(2) Interval between the trails varies

from abeut 15 meters (15 wds) in
covered terrain to approximately 100
meters (100 yds) in open areas, de-
pending on the local situation. The
depth of the party varies from 100
to 200 meters (100 to 200 vds). Mem-

PLAT 5GT -

/@

SECURITY ELEMENT
(FROM WPNS SQD)

bers of the weapons sguad may be
assigned to the navigation detail, tq
flank security missions, to assist tha
vehicles in breaking their trail off the
ski trais, and similar duties. The
weapons squad may follow and im.
prove the trails being established, a4
directed by the leader of the trajl
breaking party. From the area where
vehicles are temporarily halted due tg
the close proximity of the enemy, one
track may be widened inte a triple
track to facilitate the movement of
heavy weapons, ammunition, ang

Figure 5-4. Trailbreaking party following recognizable

lerramn featurea.
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warming tents. This equipment 1s
usually moved forward by man-drawn
sleds.

(3) The trailbreaking party moves far
enough ahead of the column to per-
mit a steady rate of march by the
main body., This distance varles ac-
cording to the tactical situation,
snow, weather conditions, and ter-
rain encountered. For covered move-
ments through territory controlled by
friendly troops, the trailbreaking
party normally precedes the main
body by 1 hour for each b km (3
miles) of marching distance. For ex-
ampie, if 2 25 km {15 miles} march
is planned, the trailbreakers leave 5
hours in advance of the parent umnit.
For uncovered moves, the trailbreak-
ers precede the main body by a dis-
tance dictated by the tactical situa-
tion.

f. Technigques. The trailbreaking agquad may
break a normal or triple track as required. On
normal track the first man makes his tracks
30 that the grooves are z little wider apart
than usual, appreximately 30 em (1'). The
trailbreaker usually uses the one step tech-
nique. In deep and soft snow, however, his
ateps will be shorter than normal and he will
be forced to lift his skis at each step to prevent
the tips from running under the surface of the
snow. Progresa will be slow and may be ex-
hausting. Therefore, the man in the breaker
position must he rotated often.

{1} When track-laying vehicles and cargo
aleds cannot be used any further
due to the tactical situation, the
crew-3erved weapons, ammunition
and warming tents must be moved to
the units in man-drawn sleds. There-
fore a triple track 13 broken because
the normal trail is teo narrow. When
starting a triple trail (1, fig. 5-53,
the leading three men of the breaking
team wiil break a normal trail of two
grooves, The third groove is started
by the fourth man who keeps one ski
in the already broken grocove and
makes a new groove with his left
(right) ski, depending on which side
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of the original proove the new irack
will be broken. Alternate men hehind
the fourth man, both in breaking and
reserve teams, ski along the original
tracks made by the first three leading
men, the others following the tracks

CHON®

BRE AKING SQUAD LEADER
TEAM
1 @I
I@
L2, TEAM LEADER
! TEAM LEADER
| 8,
|
RESERVE
Tﬁﬂm
| I®
I
S
SLED
TEAM

1

Organization of the trailbreaking sguad.
Figure 5-5. Breaking of irtple troack.
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Triple track completed.

Figure 5—3—_ontinued.

made by the fourth man. This creates
a tratl with three tracks, a triple
trail {2, fig, 5-3). This provides the
proper type of trail for pulling man-
drawn sleds. Due to the fact that
sleds tend to destroy the ski trails,
only one of the ski trails will be pre-
pared as a triple trail and this traii
will be used for man-drawn sleds only.

(2) Ski trails must be kept separate from
the trails and roads established for
vehicles and cargo sleds, due to the
fact that the vehicles tend to destroy
the ski trails and, conversely, the ski-
ers on the winter road tend to harass
the wvehicular traffic. Signal wire
layed alongside the ski trail must be
located far enough to the side se as
not to become entangied with skis and
ski poles. When crossing the ski trail
the wire must be buried well below
the trail or secured overhead., which-
ever 18 most desirable.

3—-6. Marking the Trails

a. The trailbreaking squad marks its trails
as uniformly as possible. The types of mark-
ings used must be known to the unit that fol-
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lows. When several squads are operating,
marking by the base squad is usually sufficient.
The marking is simpie, and recognizable by
night as well as by day. Temporary trails
through new snow need simple markings only
where the trails or roads are crossed by other
trails. Tralis that are frequently used for long
periods are more permanently marked. The
following can be used as trailmarkers:
(1) Twigs on trees and shrubs broken in
a predetermined manner, or hlazes
{nicks) in tree trunks made by using
a hatchet or machete.
(2) Poles or guiding arrows pianted in
the snow.
(3) Markers made of rags or colored
paper.
(4) Trailmarkers {willow wands).

b. Snowfalls, fog, poor observation, and uni-
formity of the terrain necessitate thorough
and frequent markers spaced at uniform inter-
vals and numbered successively in the direction
of march. To avoid the destruction of trail-
markers by traffic, the markers are placed
about 1 meter (3’) off the trail. When strange
tracks cross the trail of the unit they are ob-
literated at the point of crossing. Guides are
posted at crossings, if necessary, to direct units
that follow.
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Secticn 1V,

5~7. Effects of Environment

a. Greneral. Basically, mapreading, as well as
navigation under cold weather conditiens, fol-
lows the same principles as in the temperate
zongs. In addition to the normal precedures,
every individual must be most familiar with
certain conditions peculiar to the coid weather
regions and the techniques applicable to navi-
gation. Due to the fact that a technieal failure
or human error may easily, and especially in
the winter, be fatal to the individual or to a
unit, great care must be exercized when navi-
gating in low temperatures.

b. Navigation Problems. The following con-
ditions, characteristic of the cold weather re-

gions, will make accurate navigation very
difficult:

(1) Lack of adequate large scale maps in
the sparsely populated areas which
wlll increase the requirements for and
the use of aerial photographs.

(2} Photos of many areas will be difficuit
to read and interpret because of the
absence of relief and contrast, and

absence of manmade works for use
as reference points,

(3) Dense forests and wildernesses offer
few landmarks and lmit wvisibility.
Also, barren, monotonous tundra
areas north of the tree line are char-

acterized by lack of landmarks as aids
for navigation.

{4) In winter, short daylight, fogs, snow-
fall, blizzards, drifting snow, espe-
clally in the barren areas, drastically
Iimit visibility. At times an overcast
sky and snow-covered terrain create
a phenomenon called whiteout which
makes recognition of irregularities in
terrain extremely difficult.

(0) Heavy snow may completely obliter-
ate existing tracks, trails, outlines of
amall lakes, and similar landmarks.
Because the appearance of the ter-
rain i3 quite different in winter from
that in summer, particular attention
must be paid to identifving land-
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LAND NAVIGATION

marks, both on the ground and in
aerial photos.

(D) Marmetic disturbances are encoun-
tered, making mapgnetic compass

readings difficuit and sometimes un-
reflable,

=1

(V) Magnetic declination in different lo-
calities varies considerably, and must
be taken into consideration when

transposing from a map te a compass.

(8) Handling maps, compass, and other
navigation instruments in low tem-
peratures with bare hands is difficuit.
Removing handgear may often be
possible for a very short period of
time only.

5-8. Methods of Land Navigation

¢. The normal methods of land navigation
under cold weather conditions remain the same
as anywhere else. Maps and aerial photos may
be used alone during daylight in terrain which
oiffers enough distinctive terrain features to
serve as useful landmarks. They may also be
used in conjunction with a compass, especially
in terrain which contains insufficient land-
marks or under circumstances when visibility
13 limited. However, in most instances, utiliz-
ing the map and compass together will provide
for the surest land navigation in northern
areas of operation.

b. Depending on various conditions, certain
suppiementary methods, such as position of the
sun in daytime, North Star and Big Dipper at
night, as described in FM 21-26, may be used
te aid in land navigation. Where poasible, these
methods should be employed in conjunction
with the normal methods described above.

c. 1t 13 obvious that on vast barren grounds
as well as in wide forest, navigation by dead
reckoning often becomes the only practical
method. Dead reckoning is the process by
which position at any instant is found by ap-
pl¥ing to the last determined position the di-
rection and distance of the course traveled.
This method should also be used in areas where
landmarks are very limited or totally nonex-
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-Atent, It s aiso desirabie when the landmarks
are nbliterated by the limited visibility.

>~9. Navigation by Dead Reckoning

Mavigation by dead reckoning is performed
n accordance with FM 21-26. Due to the pe-
cullarities of the cold weather regions, the
following hints should be observed when ap-
plicable:

2. Responsibility for navigation is assigned
to a detail of cne officer or noncommissicned
officer and 1 to 2 men, all thoroughly experi-
enced in navigation techniques. The detail is
placed directly under the control of the umit
commander and must be released from the car-
rying of individual heavy loads and from
details such as trailbreaking in order to per-
form their duties properly. Using a small detail
rather than a single navigator is based upon
the fact that the method of pacing distances

in deep snow has te be modified as described
in ¢ below.

b. In general, the navigation detail is re-
sponsibie for—

{1} Accumulating necessary instruments
and equipment.

(2) Keeping instruments and eguipment
serviceable,

(3) Performing the detailed duties of tak-
ing and recording necessary data for
precise location at all times.

(4) Maintaining liaison with the com-
mander cof the unit,

(5) Suppiying data to keep the column
On course.

¢. Due to the sliding capacity of the skis.
normal pacing system is very inaccurate or, in
certain cases, such as on steep slopes, entirely
useless. Pacing on snowshoes can be done In
€mergency. It must be borne in mind, however,
that an individual mounted on snowshoes takes
much shorter paces than on foot. The ocnly
recommended method for accurate ground
Measurements is a piece of line or field wire

preferably 3f) meters long (50 yds) used by
two navigators.

d. Keeping a log is mandatory. The prepara.-
tion of the log, as well as plotting the route
from the leg data on the face of the map or on
a separate piece of paper at the same scale ag
the map, must be completed prior to the de-
parture to minimize the use of instruments
and equipment in low temperatures with bare

hands.

e. Certain mechanized aids are highly valy-
able for mavigation by dead reckoning.

(1) A magnetic compass has been deval
oped for mounting in all vehicles.

(2) Odograph M1 is an instrument which
auntomatically plots the course of 2
moving vehicle. It consists of three
principai units—the compass; the
plotting unit; and the powerpack. All
components are Interconnected by
electric cable and flexible shafts. It
was originally designed for use in the
l4-ton truck, but can be used in other
vehicles to include track-laying wvehi-
cles and sieds for operation under
winter conditiona.

{3) Odograph M2 is much more accurate
and convenient to vuse than the M1,
It utilizes the miniature gyro-com-
pass for the input of direction. In
normal operations, if the map coordi-
nates of the starting point are set on
the instrument, it will provide the
true coordinates of any point along
the course of travel

{(4) The use of rotary wing aircraft for
“pathfinding” in bush country greatly
assists in land navigation. From the
tactical point of view, however, it is
less feasible because it tends to dis-
close the movement. Troops can re-
veal their position to the aircraft by
the use of colored smoke. The pilot
can then give them their position lo-
cation by radio or dropped message.

Section V. ACTION WHEN LOST

3-10. General
Prior march reconnaissance includes memo-
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rizing details of the country to be traversed.
Routes should be plotted and as many land-
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marks located as possible to insure that person-
nel will not be without recognizable features
for any appreciable length of time. If on barren
terrain, all navigation instruments must be
thoroughly checked and one of the most ex-
perienced men should be given the job of
navigating and maintaining the “dead reckon-
ing log.” [t i3 possible to become temvorarily
lost while operating in friendly areas of enemy
terrain, as on a long range patrol. Each situa-
tion shouid be considered separately, and the
main point to remember in any case 13 to
remain calm.

5-11. When Lost Within Known Locality

If the sector i3 quiet and there is an absence
of war noizes or aireraft to guide the patrol
toward friendly lines, stop in place. In a
wooded area steps should be retraced to the
last known point. If this i3 not practical, esti-
mate the present location and send a small
detail in search of the next known point. Opin-
ions should be taken from the group as a whole
if it is felt they will contribute. Search parties
must mark their trail carefully in order that
they may return and guide the main group
forward or rejoin the group should their
search be fruitless., In the meantime, the re-
mainder of the group should seek shelter. If

Section V.

5-13. Track-laying Vehicles

a¢. reneral. So far as small units and indi-
viduals are concerned, vehicles of the track-
laying type are the best aid to movement In
northern regions. Deep snow and extreme coid
impese special probiems of operations and
maintenance {app. F). Mandatory character-
iztics of any vehicle to be used in support of
smai]l units and individuzals in the Far North
during all secsons are mobility over muskey
and tundra, through brush and light timber,
and the ability to break trail in deep anow. A
complete discussion of these problems i3 beyond
the scope of this manual. This manual is lim-
ited to a brief discussion of the general
capabilities and employment of vehicles which
are capable of tactical cross-country move-
ment during all seasons. In order to conserve
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it ig still not possible to locate the route, carry
out the group action discussed in paragraph
512,

5-12. Conduct When Lost

At the first suspicion that a patrol or anit i3
not on the right course, 1t should not keep
moving in the hope that it will come aernsa a
known landmark. The leader should halt the
patrol, not cause unnecessary panic by appear-
ing concerned, and immediately make a de-
tailed check of the route starting at the last
known point passed. If extensive checking of
the position does not clarify the aituation, in-
form ali concerned persconnel of the circum-
stances. When it has been determined the
proup is definitely lost, the patrol leader must
accomplish the fellowing:

a. Seek a shelter, evaluate the situation, and
formulate a plan.

b. Gather all food and drink and institute
a rationing system.

. Send a few seiected personnel to search
for a route, while the balance of the party re-
mains in a sheltered position.

d. Arrange necessary ground-to-air signals
appendix B.

MECHANIZED AID TO MOVEMENT

the energy of troops, mechanized tranaporta-
tion of heavy weapons, ammunition, {entage,
sleeping equipment, rations, and individual
packs must be utilized to the maximum. Troops
burdened with carrying or pulling these items
sgon become exhausied and lose their mobility
and fighting capacity. Wheeled wvehicles are
generally restricted to road movements and
have little use in cross-couniry operations of
small units. The series of pictures contained
in figures 5-6 through 5-12 iflustrate construc-
tion problems entailed in negofiating winter
traiis with track-laving vehicles,

b. Tractor Trains. The purpose of tractor
trains 13 to furnish oversnow mmovement of
suppiles and equipment. Tractor trains will be
utilized normally from a railhead, truckhead,
or airhead to the division or brigade supnort
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Trail marked PEHﬁE"ﬂEL.i-vEH[CLES

Eir:ﬁtun 1. Lead venicle:
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Wochanic 1
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! b |

{

2. Dozer [D7/D3}:
wiangle Dlade % winch

—

Mo 2 Yehicle % carac

“sled:

"ETfa” team [5 EM)
riding on the sled
{1ightly lpaded)
Oriver

o
— — T Py ad oY )

(= J LS |

EJUIPMENT

Maps & compass

pr 2fnoculars

Axe

[ce chisel

Tow caple, steel
Set, tonl, repair
Set, spare parts
pr Skis % poles
Rucksacks

Set, tool, repair
pr Snowshoes

Axes

ice chisels

Saw, buck

Shovels, D-handle,
P

Crowbar

achates

Tow cable, steel
fent, i0-man, com-
piete

Water huckets

Empiy drums, 55 gal.
(for watering rein-

DUTIES OF PERSOMNEL

Navigation,

Checking of route,
Straightening of rouyte
marked by recon party,
Checxing of fce,

Repair 0f mechanical
failures,

Assistance to stallad
yehicles

Remova'l of trees.
stumps & bouide -5,
Clearance of brush,
Filling dapressions,
Cutting hanks,
Stratahteninag &
sinonthing

Assistance of dozer
Qperator,

Removal of brush &
trees from brail,

Smoothing of trail
Cuttinmg & dragging
away togs & trees,
Construction of rein-
forcement: on mad
E ice.
Transportation of
water to the con-

I farcements) struction site,
I Assistance of stalled
y vehictes
: 4, No 3 Vehicle % carao
sled: -
I "Bravo" team (5 M) 2 Axes Same as for “"Alfa"
riding on the sled 1 Saw, buck team except for
[heavily loaded) 1 Saw, 2-man water transportaticn
Drivear 1 Saw, power, gas
pperated
2 shovels, D-handie, GP
! 1 Crowbar
| 1 Tow cable, steel
! 3 Drums, 55 gal of fuel
! Rations for detail [16 EM)
! 12 Rucksacks
f
| NOTES: 1. Lead vehicle falls behind dozer when forced to by deep snow,

timber, etc,

If dozer i5 not available, removal of trees and brush must be

accompl ished by man-power {detail to be reinforced),

Figure 5-6, Construction detail for winisr roads.

area. The tractor train is a means of moving
large quantities of suppiies cross-country. The
trains are composed of cargo sieds drawn by

construction type tractors and normally, due
to their size and slow rate of march, are not
used forward of the brigade support area. The
tractor train in no way takes the place of
wheeled cargo carriers that may be able to
cperaie on roads or trails.
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5-14. The Full Track Personnel Carriers

The fuil track cross-country carriers are con-
sidered to be the best vehicles for use by com-
pat troops in the North. The armored and
unarmored carriers are capable of transporting
a complete rifle squad together with its equip-
ment and tmpedimenta. In an emergency these
vehicles can furnish limited heat, shelter, and
sleeping accommodations. The design of these
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Figure 5-9. Road remmforced with brush, logs, and sROW.

carriers permits their functioning as cargo
and weapons carriers, as command posts, or
for evacuation of litter patients. While the
armored carrier is capable of reconnalssance,
mounts armament, and has armor protection
from small arms fire, the unarmored carrier
provides better mobility and greater range on
less fuel. The inclosed watertight hulls provide
an amphibious capability and some protection
against radioactive fallout.

SLEEPERS 5°- 6" DIAMETER

NOTE: TREADS MAY BE USED

WITHOUT SLEEPERS IF

THE GROUND IS FROZEN
OR WHEN LAID ON ICE

mErmm oy mEE mEE EE M= emmm o

@) LOG TREAD

Figure 5-i0. Road retnforced with tread.

5-15. Tanks

Tanks are designed for cross—country mobility
to include traveling in deep snow. In addition
to their normal tactical missions they may be
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emploved te transport personnel In an ap-
preachh march and, in an emergency, to tow
skiers. Windchill factors must be taken into
consideration prior to moving troops on tanks
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STAKE 3'— 5" LONG X 3" DIAMETER
(i) ORDINARY CORDUROY

- CORDURCY WITH
v  OG STRINGERS
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6"— 8" LOGS ‘ =N e
@ 3"
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%00 2. GROUND CONDIT:ONS

LAROSS SECTION DETAML OF
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Figure 5-11. Types of corduroy roads.

GUARD RAILS

STAKES-3' TO S LONG =
X 3" DIAMETER L 3

WIRE TIES AT
2' INTERVALS

8” TD 10" DIAMETER
K 12" LONG

TRIMGERS & TO 8" DIAMETER

CROSS—POLES

3" LONG x 3°
MOTE. IM THE EVENT THAT TIMBER FOR GUARD RAILS 3 DIAMETER

ANO STRINGERS 1S NOT READILY AVANLABLE,

THEY MAY BE OMITTED OR MADE OF BRUSH MARKER
BUNCLES

a. Section of road completed.
b. Tse of “Sawhorse” for making brush bundles.

Figure 5-12. Corduroy fascine voad.
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Section Vil

5—16. Man Houled Sleds

. Sied, Seme-Tiape  200-Powiid
[ Ahiciny. Man-nauled  sleds  are
lirht., Thev can carry a load of 204 pournils nver
ditfieuit terrain and are used for vcarrying
tenits, stoves. fuel, rations, and other necessary
items of each tent sroup. They are also u=ed
for carrvinr weapons and ammunition. Thev
may be used as a firing platform for machine-
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evacLation tn cases when faster means are not
aviatiabie. Sieds are provided with white canvas

covera for camouflage. to hoeld the contents in
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Figure 3-13. Sled, scow-iype. 269-pound capactly, with fent groupd equtpment.
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place and protect them from the elements
(fiza. 4-36, 4-37, 5-13}.

(1) The sled has an approximate weight
of 38 pounds. itz 223.5 cm {88") long,
61.0 em {24”) wide, and has a deptih
of 20.3 em (87). It i3 towed by a
team of four men. Fnr the purpose
of towing, a2 harness, sled. singile
trace, i3 provided. It consists of a
loose-fitting web belt which 13 fas-
tened at the side by a quick release
backle, an adjustable sheulder strap
which supports the belt at the desired
position on the hips, and a 2.75
meter (%) towing rope with snap
buckles at each end. Metai D-rings
are positioned at the front and rear
of the beli.

(2} Normally, sleds are towed by man-
power only for short distances over
prepared trails during an approach
march or a similar type movement.
Usually, the sled and equipment 1is
transported on cargo sleds or by
tracked vehicles. A number of loaded
sleds, can be placed in cargo sieds
(1 ton or heavier) or, In an emer-
gency, can be hooked on improvised
tow bars and towed behind the
tracked vehieles. A triangle made of
green poies and attached to the rear
of the wvehicle or cargo sled provides
an excellent “tow-bar.” Four small
sleds can be towed by each wvehicle
when gsleds are tied in tandem to

gllow two aleds to follow each vehicle
track.

(3) The sled, because of its boatlike
shape, iz easily maneuverable under
a variety of snow and terrain condi-
tions. It is superior to flat surfaced
toboggans in maneuvering over diffi-
cuit terrain, especially in deep snow
and in heavily wooded areas,

(4) It i1s important to distribute the load
of the sled properly (fig. 5-13). In
loading, place heavy equipment on
the bottom and slightly to the rear
and lighter equipment toward the top,
in order to prevent the loaded sled
from being top heavy. After the sled
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has been loaded, the canvas covers of
the sled should be folded over the
load. To keep snow from wetting un.
der the canvas and to keep the load
from shifting, lash the load tightly
by crisscrossing the lashine rope from
the lashing ring on one side of the
sled to the other. Place *cols such as
shovels, axes, and saws on top of the
load outiside the canvas sn that they
are readily availabie for traithreaking

and similar opurposes during the
movement,

b. I'mprovised Sleds. Different types of sleds
can be improvised from skiz. plywood, lumber,
or metal sheeting.

5-17. Cargo Sleds

a@. For military purposes sleds are classified
light or heavy. Lightsleds are under 5-ton
paylead capacity, and sleds with pavload ea-
pactty of 5 tons or over are considered heavy,

b. Light sleds presently in use are designed
to carry 1l- or Z2-ton payloads. The 1-ton carge
sled (fig. 5-14) is normally used with a light
tracked vehicle as a prime mover: and 2-ton
sleds {available in limited quantities but not a
standard item) with the squad carrier or trac-
tor as a prime mover. Care must be exercised,
when towing these sleds with tracked vehicles,
to avoid snapping the sled tongues in guick
starting. Light sleds are suitable for use when
rapid travel is involved and in areas where
the freezing seasen has mean temperatures
which do not form more than moderate thick-
nesses of ice on rivers and lakes.

Figure 5-13. Sled, cargo, [-ion,
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¢. Heavy sleds (of a commerecial type) which
may be used are of 10- to 20-ton pavioad
capacity. [t is anticipated that the bulk of
sunply will be transported on heavy sleds as
oppozed to light sleds. The operating radius of
steds ts restricted only by the terrain and capa-
bility of the prime mover. The heavy sled 1s

Section VI

5-18. Aircroft

The lack of ground communication routes
in the northern latitudes causes an extensive
nze of air transportation. Both fixed-wing and
rotarv-wing type aircraft are used. Troops and
supplies may be transported from one existing
or improvised airfield to another. In some sifu-
ations both supply and evacuation by air may
be the only feasible method. Bad weather may
limit air operations for short periods of time.

a. Fired-Wing. The vast stretches of the
northern regions ecan be reconnoitered with a
minimum time and effort by liaison fixed-wing
aircraft. The ability of the ski-equipped air-
eraft to land on frozen lakes, streams, and In
open flelds in winter affords advantages and
oppoertunities to suppiement the ground recon-
naissance. In addition to reconnaissance, fixed-
wing aircraft are used to supplement the
overland movement of troops and supplies,
avacuation, and many other purpeses.

b. Rotary-Wing. The dominant characteris-
tics of this type craft, such as vertical ascent
and descent and reguirement for short landing

AL SH1A

hest suited for use over fiat or pertly rolling
terrain and in areas where rivers and lakes
are frozen to suffeient depths to permit use as
“highwav."” [n some cases specially constructed
“ieed roads” are required to nperate motorized
aled trains with heavy sleds.

AIRCRAFT

arens, make it valuable for reconnatssance,
evacuation, troop movements., command con-
trol. resupply, and many other types of mis-
sions. Aviators must exercise caution when
hovering over loose snow as it may swirl up
and cause loss of visual reference.

5-19. Airfields

There are many potential landing szites In
the area of northern operations. Runwayvs can
he constructed by grading and compacting
snow. In general, airplanes equipped with skis
require about 15 percent more landing and
takeoff space than those equipped with wheels.
Aircraft can use airfields constructed on frozen
lakes and rivers, after a suitable ice recon-
naissance has been made (FM 31-T1). Design
criteria for Pioneer, Hasty, and Delhiberate
Army airfields and heliports are listed in TM
5-330. As a rule of thumb for planning pur-
poses, the airfield for liaison type alrcraft
(0-1 and U-8) should be a minimum of 30
meters (30 vards) wide and 400 meters (400
yards) long. Refer to the Flight Handbook for

exact landing and takeoff distances of various
aircraft.
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CHAPTER b

COMBAT TECHNIGQUES

Section L

5-1. Problems of Northern Warfare

Two opponents face the soldier in northern
warfare—the enemy, who must be defeated,
and nature, which must be made an ally. We
fight the enemy, but we must accept nature as
it is, making nature fight with and for us.
Proper clothing and equipment will help over-
come the hazards of nature. Training teaches
the individuzl how fo use natural conditions
for movement concealment, and protection, as
well as how to operate efficiently when the
weather is good or bad, and in all types of
terrain. The trained soldier moves, fights, lives,
and works easily and confidently because he
knows his job.

5-2. Nature of Northern Warfare

¢. During winter the vast, empty spaces of
the northern regions permit unrestricted ma-
neuver and movement for troops sufficiently
equipped and trained to operate in these cir-
cumstances, Dispersion is simplified; hostile
artillery and mortar fire can be evaded or
avolded. A mobile foree can gain surprise and
strike deep in the flanks and rear areas of the
enemy, disrupting his lines of communications

Section Il

6-3. Eftects of Northern Conditions on
Weapons and Instruments

The year-round necessity for supervised
care, cleaning, and maintenance cannot be
oversfressed. Effects of cold weather on vari-

pus fypes of weapons are covered in detail in
appendix D.
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and finally destroving him. However, the
mountainous areas of the northern recions wil]
have the same limitations to movement as
those in more temperate climates.

5. The principles of war remain unchanged.
Tactics used 1n the northern latitudes are the
zame as anywhere else in the world. The wag-
ing of successful warfare in the extreme eold
depends on the use of a great number of tech-
nigques. For the purpose of carrving out their
mission, all individuoals and units concerned
must be indoctrinated and theroughly trained
in these techniques.

¢. There is always opportunity for each
soldier as an individual to display his initia-
tive. Initiative 13 shown not only in combat,
but alse in the small things which can be done

to make life more comfortable and more in-
teresting in the North.

d. In the isolated areas of the North it is
most essential that a system of teams be de-
veloped. Pair men together as “buddies” and
insure a higher standard of efficiency, safety,
and morale, If it can be avoided, never send
orne man alone on a mission—at all times iry
to keep “buddies” together.

INDIVIDUAL WEAPONS AND INSTRUMENTS

6-4. Care, Cleaning, and Maintenance

a. weapons will function under extreme
conditions, provided they are properly main-
tained. Normal lubricants thicken in coid
weather and stoppages or sluggish actions of
firearms will result. DURING THE WINTER,
WEAPONS MUST BE STRIPPED COM-
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PLETELY AND CLEANED WITH A DRY-
CLEANING SOLVENT TO REMOVE ALL
LUBRICANTS AND RUST PREVENTION
COMPOUND. The prescribed application of
apecial northern oils should then be made,
These lubricants will provide proper lubrica-
tion during the winter and help minimize the
freezing of snow and ice on and in weapona.

b. Soldiers must insure that snow and ice
do not get into the working parts, sights, or
barrels of weapons. Even a small amount of
ice or anow may caunse malfunection of the weap-
ons. Muzzie and breech covers should be used.
Before firing, the weapon must be examined
carefully, especially the barrel, which may be
blocked with ice or snmow and will burst when
fired. Snow on the outside, if not removed,
may drop into the breech and later form ice,
causing malfunctioning of the weapon.

¢. Condensaticn forms on weapons when
they are taken from the extreme cold into any
tvpe of heated shelter. This condensation is
often referred to as “sweating.” For this rea-
aon weapona shouid be placed near or at the
floor level where the temperature will be lower
and there will be lesas condensation. Every ef-
fort must be made to remove condensation as
s300n as possible or the film wiil freeze when
the weapons are subsequently taken into the
cold. The 1ce 30 formed may seriously affect
the operation of the weapon unless it i3 man-
nally operated until the moisture freezes. This
prevents the parts from freezing together and
allows continued operation. If security condi-
tions permit weapons should be left outdoors,
in racks or unheated shelter.

d. When weapons are taken into a heated
shelter, “sweating” may continue for as long
as 1 hour. When time is available, men should

walt 1 hour and then remove all condensation
and clean the weapon.

e. During the freezeup and breakup seasons,
the danger of rust and corrosion is at its
greatest, In the winter the lack of moistare
1n the air decreases this danger, but the prob-
lem of ice and snew will necessitate frequent
checking and cleaning of weaponas,

f. Should parts of a weapon become frozen,
warm them slightly and move them gradually
until unfrozen. If the weapon cannet be
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warmed, all visible ice and snow should be re-
moved and parts moved pradually until action
ig restored. Ice in the barrel can be removed
with warm (standard i1ssue) cun oil if slow
warming 13 not possible,

q. When firing, do not let the hot parta of
the weapon come in contact with the snow. The
anow will melt and, on cooling, form ice. When
changing barrels, do not lay them on the snow:
rapid cooling may warp them.

. Snow, even of the lightest variety, has
a tremendous smothering effect on fragment-
ing munitions. Even a few inches of light snow
can drastically affect the lethality of thia type
munition. Understanding this, commanders
must Insure that antipersonnel mine diree-
tional paths are cleared in snow to prevent loss
of velocity to fragments and deflection of frag-
ments by snow. Grenadiers should always at-
tempt to obtain airbursts by placing fire on
the brush 1n the target area rather than in the
snow. Indirect fire weapons should make maxi-
mum use of airbursts provided by time and
proximity fuzes.

6-5. Ammunition

Extreme cold does not materially affect the
accuracy of weapons nor the performance of
smail arms ammunition. Ammunition should
be kept at the same temperature as the
weapon. It should be carried in the bandoleers
and the additional ammunition placed in the
pockets of the outer garment and in the ruck-
sack. Ammunition clips, and magazines must
be cleaned of all o1l and preservative and must
be checked frequently; all ice, snow, and con-
densation should be removed. Cartridge con-
tainers, mapgazines, and ammunition drums
must be kept closed in order to prevent the
formation of rust or ice.

a. Ammumntion should be stored in its
original container, raised off the pround, and
covered with a tarpaulin. Ammunition so
stored shouid be suitabiy marked in order to

locate and identify it in the event it becomes
covered with snow.

6. Resupply of ammunition may be re-
stricted. All perscnnel must be made aware of
the necessity for ammunition economy and fire
discipline. Loaded clips, magazines, or single
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rounds dropped into the snow are quickly lost;
therefore, careful handling of ammunition is
esgential.

6~6. Care and Maintenance of Special Items

@. The liquid in the lensatic compass. aiming
circles and in weapons sights congeals in ex-
treme cold. This situation will caogse slugrish
movement of the arrows and bubbles and in-
crease the probability of error. The compass
should be carried near the body in inner cioth-
ing in order to keep the liguid warm and thin.
Other instruments and sights should be kept
ag warm as possible and should be exposed to
the cold only during pericds of actual use.

b. Binoculars and other liquid-free optical
instruments are not affected by cold weather.

Section IlL

6—7. Blowing Snow and Fog

a. These restrictions will affect both friendly
and enemy forces. Full advantage must be
taken of them in order to effect concealment,
surprise, and eventual success.

(1) Defense positions should be located
on high pground, thus forcing the
enemy to attack uphiil in deep snow.
Each weapon must be assigned a field
of fire and emplaced on an impro-
vised platform which will insure fire
being brought tc bear at man-height
level on the likely enemy approaches.
Thus during fog, storm, or darkness,
effective unobserved fire can be
brought to hear.

(2) In areas of fog, if possible, outpost
and observation post positions should
be located where warmer air or wind
eliminates fog or at least makes it
less dense,

b. By proper reconnaissance and the use of
trailmarkers it may be possibie for an attack-
ing force under cover of fog or blowing snow
to approach very close to the enemy before the
finai assault. During blizzards or blowing snow
the attacker should, if possible, attack down-
wind or at a slight angle to it in order that
he will force the enemy to face into the full
force of the storm.
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However, condensation does form when thesa
instruments are taken from cold air into warm
air, Therefore, these instruments should be left
outside.

¢. Extreme cold will lower the efficiency of
ail batteries and eventually they may freeze
Eatteries must be kept from freezing and, if
possible, men should carry radio and flashlight
batteries close to the body in order that full
efficiency will be availabie when needed.

d. Low temperature dry cell batteries may
be issued for cold weather use. These batteries
are distinguished by 2000 series-type numbers,
such as BA-2030 for a flasniight battery. These
batteries must be stored at temperatures near
}° F. to conserve their sheif life.

FIRE AND MOVEMENT

¢. Ice or vapor fogs are vervy common in
extreme low temperatures. Such fogs are pri-
marlly the result of natural phenomena, but
alao resuit from many other causes such as
vehicle exhausts, cooking, breathing, and weap-
ons firing. Fogs of this nature hang overhead
and could be clear markers of a position. They
will also limit visibility. The observed fire of
automatic and direct fire weapons is handi-
capped considerably by the fog, smoke, and
whirling snow caused by muzzie blast. Placing
observers away from the weapons positions
may be necessary to contirol the fire. Placing
tarpauling under the guns, or packing or icing
the snow, will assist in reducing the effect of
muzzle blast. Pauses in firing or change of
posifion may be necessary in order to obtain

better fire effect.

5—8. Fire Positions

a. Digging firing positions in soft or hard
snow 13 relatively easy and guick. In a static
position every effort must be made to improve
the position and, if time permits. to dig it into
the frozen ground. The use of explosives to dig
empiacements and fires to thaw the pround
will help. A pesition in the snow is oniv tem-

porary and cannot withstand artillery and
continuous small arms fire. Icing of the posi-
tion or use of tree frunks and branches will
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afflord added pretection {fiz. 5-1). Sandbuars
filled with anow may be used nuite erfectively
for this purpose.

hH. The digeing of positions in anow and the
tvpes constructed are, in general., similar to
those discussed in FM 5-15. Foxholes. trenches,
and nther types are used.
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Fligure 6-1. Example of pasttion conslructed in snow
awd ertended (nto frozenm ground.

c. Every effort must be made toward im-
provement of positions; snowblocks, iceblocka,
sandbags, logs, and branches can be used to
strengthen them. In addition, water may be
poured onto the spow to form ice. In static
positions, when time allows water mixed with
dirt, sand, or gravel can be poured into wooden
forms. This 13 called *‘icecrete.”” The icecretfe
must be well tamped as it is poured to make
it compact. Usually there iz no necessity for
removing the forms unless the wood is re-
quired for other purposes. Icecrete is darker
than ice and wiill absorh more heat from the
rays of the sun, causing melting. Icecrete con-
struction must therefore be covered with snow,
both to overcome its mel{inpg and to camou-
Hage its contrasting eolor. Icecrete is much
stronger than ice. provides considerabie pro-
tection from small arms fire and shell frag-
ments, and is a useful material for preparation
of defensive positions. Icecrete, however, is
britile, and sustained fire reduces its protec-
tiveness, thus requiring frequent repairs.

d. The action of winds and tidesz during
winter rips the sea ice surface and then forces
the 1ce into high niles extending in lines for
miles, These ice barriers arford excellent firing
positions and protection because of their thick-
ness and the fact they command the usually
Hat expanses between ridges. Iceblocks can be
cut from numerous sources and used to
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atrengrthen a position. The ice should be cov-
ered with packed snow which will nelp eamou-
Hage and aszist in eliminating the possibiinty
of ricochets, shell frarments, and lethal e
splinters.

¢, In o woods the thickest and atronpest
treeg provide the best protection for the 1odi-
vidual. In order to use the added protection
afforded by the trees, perimeter positions
should not be on the edge, but should be
slightly deeper in the woods, depending on its
density and consistent with the required fields
of fire {fizg. 6-2). A tree 50 cm (207) in diame-
ter will provide protection from smail arms
fire. [f the tree selected 13 smaller, packed snow,
dirt, branches, or deadfalls may »pe used to
increase protection.

f. The improvement of fields of fire in woods
is most important. The lower Jdranches of trees,
up to 2 meters (6°) high, which reatrict fields
of fire musat be removed. Underbrush and per-
haps even a few trees will have to be cut;
however, do not strip the area. In the first
phase of improvement, crisacrossing snow tun-
nels under the trees is carried out. Then, if
time ailows, those fieids are extended wider
and deeper. In the final phase, obstacies and

traps are constructed and mines laid in these
areas (fig. b6-2).
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Firgure §-2. Pernmeter postiions al! the edges of woods
awd clearing of frelids of fAre.

6—-9. Use of Ski Poles and Sleds in Firing

2. When firing in snow, it 18 necessary that
a firm support be used, as snow will compact.
On hard packed snow the weapon may alide.
Therefore, any item available in the area or

125



L
Y |

»
A

J

A

1
s

r

[ 3]

—I-‘-- ol e

A
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Figure 63, [7se of snowshoe or skt pole dasket as weqapon support.

tection offered by snow, ice, or frozen rround
against enemy fire is variable.

b, Penetration. A rifle bullet rapidly ioses its
penetrating power depending on the dernsity of
the snow. Snow packed in lavers tends to
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deflect the bullet at esach new layer. Loose
snow spread ever a defense position will help
smother ricochets. The minimum thickness
for protection from rifle builets and shell
fragments is shown in the following table:
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Penetration Tuble

Snore well materral® Aftntenme LHEFA TI. AR

oot LentirmrteTs
Newly fallen swmow . ..____. 12 101}
Firmfvy frozen ___ 2 to 10 243 to 300
Packed snow ______________ __ Kl 300
Frozen spow-water mixture __ 4 to 5 120 to ER0
lee _ ___ _ ____ _________ e 3 Lq 100
leecrete _____ ___ . __ 1 Ril

—_—— e ——_—— =

* These materialy wiil disintezrate under austained fire.

_'. .-ﬁﬂw —!'E-‘.-
- " e
- .

65-11. Effect of Snow, lce, Frozen Ground,
and Muskeg on Shells and Grenadas

a. Loose snow greatly reduces the explosive
and fragmentation effects of shells. The depth,
type of snow, and ammunition are naturally
the main consideration. The use of a delayed
action fuze will generally cause the shell to
penetrate the snow blanket and sxplode under-
neath, smothering and reducing the effect of
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Figure §-3. Hachinegun firing from a sled.

the fragmentation. One meter {3’} of snow
will provide some protection against most
light artillery fire. A superquick fuze setting
will increase the effect of artillery fire, while
airbursta will inflict still more casualties on
surface targets.

b. In the summer the many areas of muskeg
and water will also limit the effects of artillery
fire. On ice or frozem ground, and during
periods of freezup, the effect will be greatly
mcereased as the result of flying ice splinters
and frozen clods of ground. In these seasons
and areas, covered positions must be increased
in strength. Overhead protection must be
sought whenever possible.

6-12. Crew-Served Weapon Positions

¢. Detailed information and guidance for
construction of emplacements and sheiters is
contained in FM 5-15. The dimensions are
applicable for both winter and summer. The
gun emplacements for MG’s, rocket launchers,
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Figure §-10. Morigr position in snow.
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ancd recoiliess rifles are square-type positions.
The gun platform can be made from packed
snow and i3 about waist high. Open apace must
we left behind the gun to allow for the back
blast of the rocket launcher and recoilless rile.

h. Mortar positions in snow are normally
round shaped (fig. 6-10). Beecause of the trozen
ground a mat made from tree branches or
sandbags filled with snow must be piaced under
the baseplate when firing. See FM 5-15 and
FM 23-90.

¢. Bunker-type pesitions will give better
protection for the gun crew against enemy fire Figure 6—12. Bunker-type position (from the froni;

and weather than will open pesiticns (figs. partiaily camoufeged).
h-11, 6-12, and 6-13). A hasty bunker-type _ |
position is normalily built as follows: (6) Finally, the roof 13 covered by

smoothing and packing the snow 1u
order to eliminate any sharp features
that may produce shadows.

{1) A square shaped hole is dug in the
snow, the dimension depending on the

purpose of the bunker position. .
{7) A small embrasure reinforced with

sandbagrs and snow is left open, in the
direction of the field of fire.

(2) A heavy log or a tree trunk is placed
lengthwise on each side of the snow
hoie. They are supported by four

heavy, forked poies {8) The rear entrance iz covered with a
' ' white tarpaulin or a white camou-
flage suit.

{3) A laver of logs is placed crosswise In
the top of the two support logs.

(4) A layer of boughs is piaced on the
first laver of logs in order to prevent
melting snow from dripping into the

bunker. e | | | C i eadTE
(5} Two or three more layers of logs are o - el on AR
placed on the top of the boughs. | - IS et Al - AT
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Figure 6-1J]. Bunker-fype positiomn,
{from the Frant; camoufiaged).

d. Tents are often used 1in temporary defense
positions to shelter the men. They must be close

to the combat positions and should be 1in de-
Figure 6-11. Bunker-type position {from tnside). filade. The tents must be dug into the deep
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ANOow, or even into the yround in order to
protect the men apainst enemy fire. The tent
ropes must be well anchored by using deadman
anchors or upright poles placed deep in packed
snow. Immediately outside the tent, defense
positions must be dug for use in caxe of sudden
alert {fig. 6-14).

Feigure 6-15. Tent dug into smow with mdividual
firing positions.

e. When near the surface the covering snow
13 easy to dig with individual intrenching teools:
the difficulties will start when ground 1is
reached. Several small holes should be dug 1n
the ground and attempts made to break the
frozen ground between them. The men should
temporarily exchange the different types of
intrenching tools in order to make the digeing
faster. During darkness, or in areas not under
the enemy’s direct observation, heavy toocis
such as picks, crowbars, and shovels are used
30 that positions can be completed rapidiy.

f. Using explosives provides the easiest and

fastest wiv to break the frozen rround. Hoy
ever. the wse of demolitions wiil be Testricte
when under enemy observation Compositia,
C—1 tetryvtol, and TNT ure the neat extlogive
for tse in northera operations hecauss the-
retain their effectivencss in cpld weather, Dj,
a hole in the pround in which to plice th,
explosive and tamp the charee with any mate
rial available to increasze it elfectivenegs
Kither electric or nonelectrie CIrCUIts may by
used to «detonate the charoe. For g foxhele, 1¢
pounds of explosive wiil (sually he 3urficient
Another formula is to yse © pounds of eXDloaiye
for every 30 em (1°) nf penetration in froger
rround. Shaped charees can he used very affi
clently to make holes in frozen zround as de.
scribed in TM 5-349.

g. Some improvised means s listed below

may be used to break the frozen sroungd When
no others are available-

(1) In rear areas frozen ground can be
thawed by starting a campfire in the
place where it is desired to dig.

(2) Two or three handgrenades tied to-
gether can be used to biast g hole in
the frozen ground.

(3) Existing craters caused DY enemy or
friendly artillerv fire can be utilized.

f. Often the tops of ridges or hilltops will be
rocky and with very little snow on the ground
because of wind action. If the time and situa-
tion allow, the snow situation can be improved
by erecting snow fences in the place planned
for defense positions. Within a few days the
snow fences will collect drifting snow in bank-
like forms in which it is easy to dig positions.

Sectron V. FIGHTING TECHNIQUES

5—13. Formations

Squad and platoon formations for tactical
movements remain basically the same as for
temperate regions: however, terrain and deep
Snow cover will necessitate some modifications.
In deep snow, when speed is of the essence,
4 column formation may be preferabie to a line
formation because it will require fewer traiis.

Oid, well-settled snow will normalily provide
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good floatation and will facilitate skiling for the
individuals. Since the trailbreaking require-
ment 13 reduced and mayv under favorable
circumstances be nonexistent, line formations
may be used without loss of speed. Downhill
movement, even in deep snow. may also indi-
tate the use of line formations when it would
not be considered feasible on level terrain un-

der the same snow conditions,
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-14. Handling of Ski and Snowshoe
Equipment and Individual Weapons

. The purpnse of using <kis or snowshoes in
aombiat s tn expedite the movement of indi-
vidunls over deep anow in the most rapid man-
per. thus expnsing them tn haostile fire for the
shortest possible pericd of time. In order to
pbtain the maximum advantage of skis theyw
should be used as far forward as possible,
eaving them behind only when the objective
san ne reached more quickly and easily on foot.
It 15 finaliy up to the small unit leader to decide
at which phase in the attack this may be done.
As a rule of thumb the skis are left at the
final ceordination line, because close combat on
foot 18 more effective and easier to execute than
if mounted on skis. Conversely, deep snow may
ferce units to close into the obiective on skis.

Fralieiduai= using snowshoes mayv keen them on
throuwrh all phases of the attick. Unider Eavnra-
bie anow conditions they mayv be left piled to-
rether at the final coordination line or fastened
to the individual's equinment where they will
[enst hinder him.

. As friendly tforces approach the etfective
range of ecnemy wedpons, they move hy fre and
maneuver. The mdividuals proceed by short
rushes on foot, on skis, or on snowshoes which-
ever i3 most feasible. Rushing on foot, the skis
are drapgred by holding them tovether by the
tips {poles throuch the two straps) in one
hand, with the weapon readily avatiable for
action 1n the other [(fig. b—12). Skis mayv also
be tied to the belt with the emergency thong
slipped through the holes at the ski tips.
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Figure 6-15. Draegging of skis tn rush,

¢. The quick-release feature of the All-
Terrain ski binding provides the means to
quickiy dismount from skis when hostile fire
becomes efective. Under favorable snow con-
ditions, as well as in emergencies, the ski
bindings are kept on when lying down and
firing between rushes (fAg. 6-167.

. When contact with the enemy is not ex-
pected. the individual weapon is carried across
the back with the sling over either shoulder,
the butt at the side or attached to the rucksack
(1f carried by the individuals) (fir. 6-17).
When contact with the enemy is imminent. the
weapon 1s slung around the neck and in front
of the body thus releasing both arms for rapid

AGD 86114

Flgure 6-16. Lying down between rushes.
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Figure 6-17. Weapon carrted acrosz bock.

Figure 6-13. Weapon slung around neck.
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diing  (fiz. 6-18}. When contact with the ather so the weapon is readily availabie for

snemy has been established. the weapon 15 action (fiz. 6=19).

sarried in one hand and the ski poles in the ¢ Under conditions where the depth of the
cnow 19 less than 50 em {(207), skis may be
left in the attack position if it becomes evident
that launching an attack on foot can be exe-

cuted in a4 more rapid and etBeient manner than
sing skis.

Figure 6—1%. Weapon carried in right hend and
ski poles in left hand.

Figure s-21. Advancing in a high crawl
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f. A3 soon as the objective has been seized.
the skis, ski poles or snowshoes may be re-
covered and brought forward. A two-man team
can quickly make a ski bundle (fig. 6=20) and
drag the skis of an entire squad at one time.

6-15. Additional Techniques

7. In deep, loose snew under hostile fire jt
m:ty be more advantageocus to advance in g
high crawl position by holding the skis with
hands through the toe straps and taking fyp

'-Illl'l'—-.-l-l-l'-l.----l.-l-—-l-.- - om - o=
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Figure §-22_ Sliding forward in ¢ low crawl.

advantage of snowdrifts and bushes. A position
such as illustrated in figure 621 should be
adopted. Snowshoes may be used in the same
manner.

b. Sliding forward in a low crawl on skis is
another method of advancing, especially over
firm snow {fig. 6-22). The rifle can be slung
over the shoulder or laid on the skis directly
in front of the individual. The latter is possible
only when the snow is hard so that it cannot
get into the rifle,

¢. In deep snow, trenches may be dug in the
snow leading in the direction of the objective
when it is too difficuit to be reached by over-
snow movement. Snow trenches are dug on a
zigzag course (fig. 6-223) by throwing the snow
oui under cover of darkness or, in an emer-
gency, the digging may be masked by smoke-
screens. The snow shoveled from the trench
should be placed on the enemy side of the
trench to allow the individuals to crawl along
the trench without being observed by the
enemy.

1356

Figure §-32. Snow trenches.
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d. Snowdrifts and wvehicle tracks may be
gtilized when found in the battletield. Snow
ills in ditches and rolling ground and tends to
Aatten the terrain in general. The wind builds
up snowdrifts and cornices and can change
the contour of the ground a great deal. Snow-
covered terrain must be continuaily studied and
every feature utilized. On the downwind side
of every obstacle, tree, house, and bush there
s alwavs a hollow which may provide an
excellent observation point or firing positlon
(fig. 6-24).

WIND =
DIRECT ION

Figure §-24. Action of wind.

e. The wind, particularly In open areas, may
form long, wavy snowdrifts which are almost
natural snow trenches. They may at times be
used as an approach to the objective.

f. Frozen streams or sunken riverbeds may
he used as another means of advance {figz. 6—
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Figure £-25. Sunken river bed.

Section V.

6—16. General Considerations

a. In winter the whiteness of the countryside
emphasizes any item which may not blend in
naturally with the surroundings. Furthermore,
svery movement by vehicles or dismounted
troops leaves tracks in the snow. Before every
movement, consideration must be given to how
these tracks can be kept to a minimum. Nature
may assist by covering tracks with newly
fallen snow or by providing a storm in which
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all 35): often they may represent u lonwer
but safer route.

7. An early fall frost will form a layer of 1ce
on creeks or streams when the water level 13
high. Later., when the flowing wwater becomes
lower and reaches its winter level, the top
surface will arain freeze s0 that there are two
lavers of ice. This is called shell ice or overflow
ice and 13 not always safe

h. Certain swampy areas do noif freeze
solidly during the coldest periods of winter.
They ore often covered with snow, hiding the
water underneath and making the swamps an
obstacle. Only experience and the knowledge
that they exist in the local area, will prevent
accidents. Suspected areas should be avoided
and bypassed with no attempt made to cross.

i. Snowbanks beside plowed roads and tracks
often provide excellent cover in wintertime.
These banks or drifts will remain far into the
spring thaw period. especially in areas of heavy
snowfall.

i. The tracks left by tanks and oversnow
vehicles in snow may provide routes of advance.
Continuous traffic packs the snow and may
allow movement on foot without skis or snow-
shoes. In the advance, infantry may uotilize
tracks left by their advancing armor.

k. In static situations the ski equipment be-
comes vulnerable to small arms fire and shell
frapments. When troops are expected to remain
in the same position for an extended period of
time, skis, poles, and snowshoes should be
placed in a covered position.

CAMOUFLAGE AND CONCEALMENT

movement will be concealed. Camouflage and
concealment from air observation is of the
greatest concern.

b In the northern landscape. backprounds
are not necessarily all white. Rocks. scrub
bushes. and shadows make sharp contrast with
the snow.

c. Snow-covered terrain in the wooded re-
gions, when viewed from the air, reveals a
surprising propertion of dark areas.
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5-17. Vapor Clouds

Firing of weapons, vehicle exhausts, and
breathine will, in roxtreme eolid. couse Inea] foe
ar vapor c¢louds which ecan bhe seen by the
enemy even thouph the weapnn, vehiele, or
goldier 1z woell concealed. Smoke from fires
hangs immerliately above and will dizelose the
position 1f there 1= no wind to blow 1t away.
Under certain conditions, if the position is an
a4 high point, amoke may fAow downward into
depressions and may he used as a deceptive
measure. [t may be necessary to move weapons
frequently, shut off vehicle motors, or leave
vehicles in rear areas. Conversely, deception or
conceazlment might he rained by deliberatelw
creating vapor fogs or clouds.

6-18. Scunds

The still, cold air of the North carries sound
much farther than in temperate climates. ATl
gounds must be kKept to a minimum. Noise
caused by moiors, men courhing, and skiers
breaking throuph snow crust mayv warn the
enemy of activily at extreme distances.

6-19. Visibility

The iong hours of davlight in the North dur-
ing the summer allow for lonper periods of
aerial recoennaissance and inerease the possibil-
ity of detection. The short hours of davlight
during the winter months materially decrease
the time available for reconnaissance. As an
example, during the period 15 December to 15
January at 68° N. Lat. the sun will never
appear over the horizon. Davlicht will consist
of only twilight and will last for only 4 or 5
hours.

6—20. Tracks

2. Tracks made in a soft surface mav be-
come quite firm if the temperature drops durine
the night, and will remain indefinitely as indi-
caticns of movement. Specia] consideration
must be given to the tracks in bivouaes and
base camps. Number and size of trails must be
kept to a minimum. All unnecessary Ystreets,”
turnaround loops, and parki-r areas must be
avotded. Individuais may be foreed to use GTY
a certain trail. From the air. tracks, even
throngh wooded areas, appear like a white scar.
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Coniferos branches can be laid in a stigrireragd
pattern on each 2ide o the track as well a4
nex it Striet track iseipline both during moye.
ment ax well as in bivonaers and hase camps
mu=t be maintaimed at all timea.

b Aerial photographs are elosely EXamined
andl from them van be oathered o prrreat tdes]
ol mbormation. The depth of a track will show
the amount and the direction of mnvement.
Vehiele or sled tracks mav indieate the type of
vehicle and conclusions can be made as to the
type of weapons, Every effort must be made
to mislead the enemy. [f mar be advantapeoys
to make more tracks or trails and show
greater signs of strenvth. All marks made in
the open are generally visible to the camera,

6-21. Camouflage Materials

@. White is the predominant color in wintar
and snow is the most important eamouflage
materil. By inteiligent use of camouflage
clothing and equipment together with what
nature makes avatlable, effective individual and
group camoufiage can be achieved.

h. Improvised camouflage clothes can be
made from sheeting, tape. whitewashed sack-
g, or painted eanvas. White paper, when wet,
can be applied and allowed to freeze on all
Kinds of surfaces. Snow thrown over the
object helps to increase the camouflage effect.

c. White paint has many uses in winter
camouflage. Weapons, vehicles, skis, and sleds
can be effectively painted with white non-
zlossy paint.

d. On occasion. white smoke may be used to
help the camouflage plan. The major problem
t5 to make the installation blend in with the
countryside.

e. Camouflage face paint. white and loam
color combination. may be applied to exposed
areas of the face and hands to blend effectively
in with the snow cover.

6-22. Individua! Camouflage and
Concealment

. During the summer the normal principles
of using camouflage clothing will apply. How-
ever, as winter approaches, men must use par-
tial white winter camouflage to match the
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Juanging conditions; men should be -rained to
gvoid areas of local growth and dark outhnes
(figr. 6-26).

h. In fairly open forest areas during the
~inter, men wearing “whites” should avoud the
dark background of trees. In the same manner,
i wearing dark clothing, men should stay
under trees and avold the open.

c. In mixed surroundings frequent changes ?.}':
of camouflage clothing become neceszary. The
qse of mixed clothing is often the maost pre- -
ferable (fig. 6-27).
d. All equipment worn on the putside should Figure =20, {Tiumndfldge i apen S0t conditions,
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Figure o—'7. Use of mired clotharg.
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he camouflaged. Contrasting equipment worn
on the camouflage suit will increase the possi-
bility of enemy detection. Loose items such as
grenades or fleldrlasses should be Kepf con-
cealed 1nside the suit.

6-23. Camoufluging Equipment

13, rifles, and sleds may be painted white
prior to issue. If they are unpainted, white
camouflage paint or improvised local materials
can be used. Sleds will be issued with white
covers for concealing the load. Finally, indi-
vidual weapons can be camounflaged with strips
0f whife garnish or white adhesive tape. The
tape alse provides protection for the hands
when handling the weapon in extreme cold.

- 6-24, Comouflage and Concealment of
Small Groups

g2. In selecting a position, enemy ground
and air observation must always be considered.
A location which requires the least amount of
modification is the moest suitable, since there
18 less requirement for disturbing its “natural”
appearance. The camouflaging of a position
commences before occupation of the position.
The most suitable covered approaches must be
used and tracks, if not hidden, must he kept
to a minimum. Where possible, approaches
should be made under the concealment offered
by trees or bushes, behind snowdrifts or slopes,
and in shaded areas. Poor camouflape at this
point may make position camouflaging in-
effective. If tracks cannot be concealed, then
tracks should lead through the position to one
or mere dummy positions. On occupation of a
posttion, disturb its appearance as little as
possible. Snow or earth removed from the po-
sition shouid be threwn to the enemy side. If
the position is of snow or ice construction, it
must be rounded off in order to avoid reflec-
tion and marked shadows. Overhead tarpaulins
or camouflage nets should be used to cover any
extensive digging in snow or earth.

5. In placing the individual and the weapon
it is most important that he is not silhouetted
or contrasted with his background. Low posi-

tlons that blend into the backeround is the
Secret.

c. If time allows, positions can be greatly
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impiroved by constructing an overhead cover of
suitably camouflaged materials such g4
branches, nets, blankets, ete. {(fir. 6-28).

Figure 6—28. Covered foxrhole in snow.

d. The tent i3 one of the larpest items to be
camouflaged (fig. 6-29). Although large, by
careful site selection using both artificial and
natural camouflage materizal, it can be readily
hidden. A decreased number of tents and
stoves, due to taetical reasons, will automati-
cally assist in keeping the bivouac area cam-
cuflaged. Ocecasionally, the camouflage of the
tents In sparse vegetation, barren tundra, and
especially under winter conditions becomes
very difficult. Use white materials such as in-
dividual overwhites or snowblocks to protect
the dark material from observation. In emer-
gencles the white inside liner may be removed
and placed on the top of the tent. Frequently
all fires 1n the stoves as well as the open fires
must be extinguished and the warming factor
sacrificed for camouflage and safety reasons.

Fignre 6-!v. Camoujlage tent in snow.

6-25. Camoufluge of Vehicles

2. In winter ail wvehicles should be painted
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white to fit the predominantly white terrain.
In forested areas it is relatively easy to darken
a white vehicle with issued or improvised cam-
ouflage material. In areas with definite con-
trasta, for example in the wooded areas. or

during breakup and freezeup periods, a mottled
effect should be used., See ¥M 31-T1.

b. In addition to the vehicle painting, each
vehicle should be equipped with an all seasonal
camouflage net to be used when required. Con-
cealment will be more effective if vehicles are
parked close to dark features or in shaded
areas. Always try to break the silhouette and
avoid wvehicle shadows. Try to make 1t appear
flat when observed from the ground or air.

e. In wooded areas lean-tos can be built to
conceal vehicles. In a static situation a snow
shelter can be constructed to provide cover and
concealment.

d. In extreme cold consideration must be
given to the exhaust from vehicles since it will
form ice fog and provide the enemy with ad-
ditional means of detection.

6—26. Deception

a. More opportunities for unit or individual
deception exist in the North during wimnter
than pessibly in any other areas. However,
deception measures are not sufficiently effec-
tive to lessen the requirement for good con-
cealment. Unless unit and individual camou-
Aage is effective, the value of any deception
plan will be greatly reduced. Deception must
be based on well-coordinated plans which must
be logical and not too cbvious. Dummy posi-
tions must be positioned to follow the tactical
pian, but far encugh removed from actual po-
sition so that fire directed at the dummy po-

sition will not endanger the real position
(fig. 6-30).

b. A few skiers or oversnow wvehicles can
create a network of trails or tracks to mislead
the enemy as to direction, strength, lecation,
and intentions.

¢. Regular pneumatic deception devices are
inoperable and should not be used in tempera-
tures below zero degrees. Improvised devices,
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Figure 6§—30. Deception area, showing traids and tracks

tn forest and dummisg in opPen areqs.

howewver, can be made from smow, branches,
canvas, and any other availlable material
Dummy weapons, positions, tents, and venicles
of all kinds can be constructed {(fig. 6-31).
They must not avpear obvious but should ap-
pear camouflaged and only “discovered” as a
result of a camouflage violation. A dummy
bivouac area must appear to be occupied. Small
gasoline or oil flames may be used to simulate
stoves or idling engines, In a biveuac area the
place must appear to lock ocupied; a fire or

smoke could easily be used to produce this
effect.

Figure 6=31. Snow dummy of a tracked vehicle.
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Section VI

6-27. Use of Antitank Mines

¢. Antitank mines must be placed on a
solid basge, otherwise when pressure is appiiad
they will sink into the soft ground or snow
and logse much of their effectiveness. In shailow
snow a hole may be dug and the mine placed
on the frozen ground. In deep snow they must
be supported. Additional charges will help
overcome the smothering effect of deep snow.
The snow may be tamped down or frozen, or
the mine may be placed on a plank or something
gimilar to provide the required firm support
(fg. 6-32). In all cases they must be covered

ROOFING OR TARPAPER,
PONCHO, RAJINGOAT,
WATERPROOF BAG

5

§7%

REMOVE SOFT
ShOW

MINES AND OBSTACLES

with snow or dirt, but not buried too deeply:
otherwise the top layer may accept the weight
and not detonate the mine. A piece of card-
board over the mine wiil protect it from
moisiuire which may freeze and hinder the
working parts.

h. In  snow-covered tferrain. the mines
should be painted white to aid in concealment.
All minefields must be marked and recorded.

5-28. Antipersonnel Mires

a. Antipersonnel mines are adaptabie to
northern operations. If using pressure-type

STICKS DR SMALL LGS

PLANTING OF MINES ON SUPPORT
OF VARIOUS TYPES

CAMOUFLAGE

Figure 6-4:2. Laying mines in deep snow.
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trniters, solid support for the mine i3 neces-
sary. If mines are bhuried too deeply in snew 1t
13 possible that the anow will provide a
“bridge” and prevent the mine from detona-
ting. Therefore, when using the pressure-type

igniters, place the mine about 23 em (17) be-
neath the snow.

bh. Tripwires should be placed at various
levels above the snow when using pull-action
igniters. Tripwires placed beneath the suriace
of the snow often freeze in and fail to function.
Time permitting, tripwires should be painted
white,

¢. Mines can be placed on sk or snowshoe
trails (fig. 6-33). Tripwire firing systems are

Figure 6-13. Placing mine on ski truck.

WIRE FOR ELECTRIG
DETONAT WM ’
WATER

g FT

the best when using antipersonnel mines in
this manner. If pressure-iype iznifers are used,
insure that the mine 18 placed in such 4 man-
ner that the maximum weipht of the indrvidoal
will be broucht to beisar on the mine. Care
should be taken to insure that the mine will
not be “brideed” by a skl or snowshoe, and
fatl to detonate.

65-29. Use of Demolitions in ke

. In summer, the thousands of lakes, eivers
and swamps of the northern resgions provide
formidaple obstucles to armor and personnel.
In winter, however, when irozen to sufbcelent
depth, they provide excellent avenues of ap-
proach. They also lengthen the frontline of a
given sector, requiring more tr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>