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1.0 PROBLEM STATEMENT

!9 design a ruck-sack . .

1) useful for long dnratian hikes or

mountaineering expe:iitions 2

11) to suit the requirements and structure
of maximum range of Indian population.

1.D.C L:brary
l. LI Bombay.
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2.0 INTRODUCTION -

_»*ﬁiimbing in Himalayas is a challenge ror

 a mountaineer. Visit to Indian mountains is
the ﬁltinate aim in his mountaineering career.
~ Every year hundreds of foreigners visit India
~ for mountaineering. Even in India hiking and
aeuntaiaeoring are very popular sports. There
are three mountaineering institutes and 2 -
number of registered mountaineering clubs.

In colleges there are hiking clubs. Even then
’Inéia~is still the least developed of all gear

>

&

-

used in the mountains. .

@

Why zhis anomaly? First, nauntainesfing
equipment menufacturers tend to be rather =
~ small firas;vith few or no research facilities.
 Second, there is a lack of feedback from
research organisations to these firms. ?hiré@
‘there is little or no research with respect
to Indian enviromment, to sult Indian climate,
structure and capacity of an Indian mountaineer.
There is some research dome by ;ha Iadiah army,
‘but the outcome of the research is not made

available to common people.

Carrying the load on back or 'Backapackkaf 
is the most important phase for a hiker or a

mauntainaar.rvéhe comrﬂrii‘safety‘ané7the; .

- convenience of equipment is hispnaia_cankern;,



9

‘Walking up steep ground involves lifting the

boay‘tnraagh distances of vertical height.
This entails the expenditure of emergy. It

is a self-evident truth, ﬁhnrarere, that

enargy ‘when ptaparly'eeatrellad, is valadbls
in naunta&naering and it must be canaarvaa
for ﬁnﬂaranae in order to anpply the necessary
pover to overcome natural difficulties.

(67
9 9

Economy of effort is achieved mainly by keep-

ing the body in balance. A good ruck-sack

~ obeys the principles of good dynamic posture.

It givas perfect baluaca and coufert. 5
faulty posture rssalts 1n.a&senlax fatigue

and pain.

Gorrecting af a momentary loss of balance ]
when walking is not a difficult thing to do, Jﬁﬁ
but it is extremely difficult and often '
jmpossible to correct such a loss of balance

when climbing on rock or ice which is appro-

J

aching the vertical. k .

Load earrying, by its very natare implies

some amount of static vork due to static or
isometric aantxactian of muscles. Static

work is more ratigning than kinetic am\a

dynamic wark. Qhe static wcrk garferand : -
éepenﬁx on the extent and degroo of nasculax
contraction and varias with the laa@_a?rryingJ

v




.- 'mode, location of centre of gravity of load .
: and location of the point where the load is
born by the carrier's body.

Riseareh done on these factors has proved that
the ruck-sack is the most efficient mode of
cgrrying load. But the ruck-sacks available
in this country have not paid much attention
to the convenience, comfort and safety for

the user, hence need for redesigning the
ruck-sack is felt.




| Information about the hikes, hikers, mountain-
: eers, the equipments they use, the climatic
conditions they have to face, was collected
—graa the foliowing sources.

1. Mountaineering and hiking clubs

2. Individual hikers ard mountaineers

3. Research Institutes | - -
L, nanﬁfazﬁurﬁra |

- 5, Bhop-keepers

. Aathrapéﬁaﬁ$it data for Indian pgrsqns)snd -
1itnra%ara on the gba#eyaubjeets was also
collected. The information is listed as
follows.

3.1 , -

Hikes can be divided into three types according

© to duration.

i) One-day hike

11) Three-four days' hike .

111) An expedition of some weeks' duration

3.2 -
Hikes consist of walking on the level gﬁd up
and down-nill, N

Mountaineering consists of walking on ice

and snow and also on rock and soil.

9

9
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3.3 | » ¢ :
For short hikes, hikers take lunck ;annk;z,

knife, spoons, chaealates,xw&tnr botties,

spare clothes, towel, torch, map, mté-}:mak;
pencil, compass, first-aid box, ete.

3.k : : ' = e
For long duration hikes, hikers earr’y‘ lunch
- packs, tea powder, sugar, chocolates, othgr
rations, utensils, stove, fuel, mugs, - e
collapsible water ;earriar’, eqt;lary, tin opemer,
‘towel and toilet requisites, tent, mattress, -

first-ald box, spare clothes, shocks, shoes,

compass, map, note-book, pencils, binoculars,

gmtims a Camera.

3.5 ' .
For mountaineering, mountaineers need following o
-implements : |
ice axe, pitions, pitton hammer, crampons, rope,
carabiners and also the things listed above.

@

({7

3.6 . :
For long duration expeditions especially in
the Himalayas, mountaineers carry toilet
- accessories, a change of day wear, ee@kcd food,
water, emm, film rolls, towel, slacpg§ bag,
air mattress, etc. in a ruck-sack on their own
kmks and the common luggage is carried by the

€]

porters. . -

v




3.7 ) .

The ice axe is carried in a ruck-sack in three .
. Ways. | ‘ . o

= Inside a ruck-sack: head on bottom of
sack, spike outside the sack.

ii) DBetween the bag and frame of a Bergan

type ruck-sack.
iii) Secured on the outside of the ruck-sack.

=4

308 = - =
For one day hikes, hikers generally take
Ilght weight frameless ruck-sacks, also called —-
as knap—saek. {fie. )

For long duration hikes, hikers carry heavy .

- framed mck»aaeks. (ﬁ.g. )

3.9 , ;
The side pockets and the front pocket are used

- to keep thermos-flasks, toilet articles, water

bottle, first-aid kit, whistle, knife, climbing

~ implements, torch, towel, éhoeolat?es, lunch

~ packs. . y

3.10 ‘

Ruck-sacks have a long life. They need
repairs when the strap is cut off or the sack
cloth tears off. They are repaired by-ggitch-
ing leather patches.




3.11
Big ruck-sacks weigh about 2 - 3 kgs. when
empty and upto 35 kgs. when fully loaded.

3.12 :
Reat périod of five minutes every hour is
desirable especially if the climbing is e
diffienlt or the load is heavy. If more rest>
is required, it is taken more frequently

J

rather than for a longer period. o

3.13

Hikers try to find a boulder or other seat at
thigh level for sitting and the ruck-sack is
supported at higher level for a short rest
without removing it.

3.1%
It is difficult to keep the existing ruck-sack
- in railway coach and S,T. bus because of its
¥l odd shape,

3.15 |
For 1965 Zverest Expedition ruck-sacks were

supplied by Harness and Saddlery Factory,

. Kanpur. These ruck-sacks had aluminium tube
frames with paragon nylon 629, orange or blue,
waterproofed for bags, having five'addit;Anal
pockets with zlp fasteners. :
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Food @ A - .

3. 16

For ﬁcokiﬁg, dry sticks are generally‘burnt
for heating. 5

3.17
But in the rainy season, a kerosene stove is
necessary. Kerosene is carried in an h.d.p.e.

)

bottle with a secure top. s

e ey

3.18
Aluminium pots and pans are carried for euok-
ing. Inside space is utilised for packing
fragile items such as eggs. -

3.9
Plastic mugs, jerry cans and collapisibla

water carriers are used for wntar.

3.20

For long duration hikes, &ricd and dthydratcd
‘foaés are preferred since they are 11gna§/;;sy
to carry and store. Absence of fresh fruits ,
for longer spells results in loss of strength.
Vitamin C tablets are used when fruit is

- ~ scarce.




Accidents and Rescue : .

-~ Most accidents are the result of alips on snow
or fve or rock or of getting lost, and are
usually due to inexperience, hék a't, the right
equipment and clothing, or underestimation e:!‘%;”~
the task attempted in the pramnns,ému&em.

) 9

3.2 = -
mffareat types of rigd.d and ropc stretchers
are used to carry }mjurad. persm to the =
hospital. ' ; :
Patient can be carried by hands. The patient

~ sits on the crossed hands of two people, with
a third to take the weight of the legs. =

.23
?atimt can also bs earried by one parsoa
pick-a-back. _ : ’
3.2 =
ﬁe may be carried by the fireman's ‘11ft.

(the carrier brings the patient's left arm
over his rigm shoulder from behimi, passes

4 his left arm ’begtwan the patient's legs and
hoists him up on his shoulder.) %%
B - - -

A eaa.l \f rope 1is sm times uua to cu.*ry - -

. -

e p:l.eka-a«bwk, m enils are uwarated s:ntn

- 5 : -
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Ui Qs

tw a&d t'.hae person who carries puts B&s arms
, thrmzh the loops, as if wearing =z rnek-saek,
the patient is then lifted wp and his legs
passed through the loops. '

3.26
A framed ruck-sack can be turned into an =
effective em&e‘r by cutting slits in the bag

for the wﬁmﬁ*x legs.

Some times a pair of skis is used to make a
stretcher, with the aid of two or three wooden
battens and screws carried ready for the
w?esa. = . -
Information from the Research Institutes: :

3.8

. Average load carrying capacity is considered »
as one third of an individual's body waixht
according to Cathcart, a British s&imtist. .

However, this will depend um m&*
in the particular job.

3.29 -

There is no marked or significant change in
the load carrying capacity as such of a{ai
 individual under different climatiec set ups,
 as encountered in mountaineering, but ip
: kaxwmlﬁ wm eaﬂditi.am, heavy snowaelatmg
S 'sssembly causes a radm:ticm m cf:‘ieieﬂ‘zy. o

\\_,“:




3.30 , : :
Eight modes of carrying the load =re generally
useﬁ. Of these head mode is anfg?fgally
practised in India, Hands are used in the case
‘of smaller loads, Rice bag mode is used by
coolies transporting heavy bags of cereal,
sugar, coal, ete., Nepali porter method is
exclusive to ﬁiualayan peegls. The bamboo
yoke is a mode peculiar to India, esyeg&giiy” .
in the villages. FKuck-sack carrying is mostly
- resorted to by armed forces personnel, hikers,
mountaineers and some school children. School
children generally carry their bags across the
shoulders or in low back position. 2

5




5.8 . .
Indian ‘sclentists, N.L. Ramanathan, S.R. Datta,
and M.N. Gupta carried out sxperiments on seven
healthy subjects from different age groups and
different body structures. The modes they
compared could be arranged seriﬁlly according

b B
ture (increasing).

to energy expent
1. Double pack 2, Head 3. Ruck-sack
%, Nepall porter 5. Rice bag 6, Yoke 7, Hands

3.32

‘Scientists, M.5. Malhotra and J. Sen Gupta

- conducted studies to determine the most

’ ‘economical way of carrying ichool b;gs )by ‘ J
children. They compared four modes i.e. ruck-
sack, low back, across shoulder and in hand.
mwrWth&mwygnmmmmwumwua
uwhm tha back was currﬁ.od in ruck-sack fuahian,
and mm when it was carried in the hands;

- low back and the side position being intermefiate.

©3.33 .

Collective weight of the head, mck aad trunk -
is 96.5% and the weight of the arms 9.5.75 of the
~ total body welight. The centre of gravif.y’ of these

| segments 's;s#aleal_ats& to be located in the

median plane about 2.6 ems in fromt of a line 1
'tmg the md points of the ilio-sacral =
wint and the shoulder l:tne and at 60% of -1 frm -
the 1lio-sacral jotnt. (Ref. nun@ssar 195&) e

conne

4 5 : J"

9



4.0 ANALYSIS

| Frame s.a made by welding aluminium or mild
steel pipes tagcthsr. | —

leather or canvas atrags.

%.1 Structural analysis ‘
A rrguaa,rﬁekmsaek consists of following parts:
1)  Frame : : '
11) Sack

111) Shoulder straps
iv)  Walst belt

1.1 - -

Lh.1.2
Sack is tied to the fraﬂe strfmgly with

Wit 3 | -
Sack is aaﬂa from eanvas, nylon or P.V.C.
coated fnhries.
1)  Canvas trnatt& with waterproofing coats
1s waterproof. It is mot very stiff wid
can be stitched on a sewing maching.
It is strong and sturdy. Some times
leather or rexin is used for reinforce-
- ment. o '
11) lylons are light weight and come in
' attraaﬁive calaurs. But they are very
expensive nnd‘qaality of the nylons
availsble in India is not satisfactory,




O

o

i&i) ?raafgﬁ nylans ‘have nylon fuhria antsxdw
’”'wiﬁa a layer of preafing/inside. The .
~ nylon is often aili@pnaavand the proof-

ing cannot be welded. The #aan has to
be cleared and then either coated with
a layer of proofing or have strip of
waterproof material stuck inside. ?hnugxﬁ%—%
_pra@saa is time consuming snﬁ, ehsrsfere,

axgansiva to manufacture. e

iv) P.V.C, fabrics have P.V.C. outside and f
fth?i@ 1&;@6&."&hase have waterproof ¥~5
~ ﬂigeama'haénuaa the sewn seams can be
; w&ldaﬁa ?.v,c‘ fabrics are itift and
heavy. Some times they,nrﬁ stieky to
handle, | <

bolle

- w@lding makes the frame weak near the joints
because of thazual atressss,
¥,1.5 :
Production rate of the frames is low because
gas welding of ﬁipasjia done manually and
it naeﬁsxgrzndins and filing afterwards.
1.6 -

.  w ahaalﬁar straps of canvas or aylan are
attached to the sack or frame mrnmmtlyv -
axth rivets @r tamperarily with pine, = 2 —

| strapa hawa buakie; for 1cngth ndjattment.  -




Ri ™

S
,

i
a
"

"’*.Fiﬁﬁ has leather straps and buckles or strings

4.1.8
Leather straps and the buckles is a weak point

©

~ to close the sack, Some times a éraw%ring is

provided to close the sack.

in the ruck-ssck. The straps are cut off

after a use for some time and need repairs.

T——

Repaired straps generally do not work smaé%@@gé;

ags before.

4.1.9

~ The waist strap s attached to the frame. It
'has buckles for tightening up. Theuma terial J

- of the waist atraps is canvas ar nylon. ¢
4.1.10

Light weight knap-sack does not have frame
or reinforcement. This usually has two or

“three outside paeketa, and is small and

 cheap. It is used mainly for light loads.

%8 Funeﬁxenal analysis

4.2.1
The frame kéepa the load off the back,for
comfort and aé enable the air to circulate
between the wearer's back and the sack.
heled - | oo
Frame abaerba .the shocks due to jerks of the
sack while walking. L - s



ou

8.3
“ ' Framed rﬁakwaaﬁka~ara generally ugsaitabla

farrrockuelzmbing since the frame can catch

on the rock and alga keeps the c.g. of the

sack away fram‘tﬁe,b@éy. ¢ ,

b2k

The waist strap stops swaying of the sack =

when moving over rough ground or in case the

wearer trips. .
%.2.5 - —=

Leather straps and buckles on the flap take
time for opening the flap.

b ’ _

They cannot stretch ﬁhg flap evénlywov;r the _

opening of the sack, so some part'Qf the

3 opening remains uncovered. (fig. ) :
P o R
‘Japaning on top a small for the existing ruck-
X .. sacksg,so putting thinga into the sackvénd
: : - taking them out is difficult.
5 u @

. . e, S

. . . \:/

¢ o : “"*



1. D.C. Library

L L. T. Bqmbay.

sgﬁavmaﬁas of carrying load are analysed in

)

?eﬁéoct of physiological economy and bio-
waehaa;cgl stress. Their use in mountaineering

is also analysed in the following table.

Description

ﬁiumachanical stress

Bag carried in
hands with handles,
hanging at knee
level

s S s
%

~ The load, equally
divided, is suspend
-ed by ropes at the
end of a resilient
‘bamboo strip, which
is placed cross the

" shoulder and neck
and held by one
hand. A cotton pad
is kept between
‘the bamboo strip
and the body,used
by water carriers

Rice bag: Load in
a big sack is
supported on the
back with the
upper two corners
held by hands
bent back at
elbows. Resorted
to by coolles
loading bags in
vehicles or
godowns.

¥
*

The muscles of the arms
and shoulders are in
static contraction causing
fatigue. The hands are wotC —
free and movements of the
body are restricted.Danger
of the bags slipping and
hurting feet is likely.
Impractical for long dist-
ance walks so useless for
hiking and mountaineering.

G

There is lack of balance
due to freely swinging
load; hence hands have to
be used to grasp the ;
bamboo and neck is bent
to one side. The muscles
are in contraction. Requi-
res practice. Regular use
of this mode results in
thick calluses on shoulder
and neck. Useless for a
comnon hiker.

<

The back is bent forward,
resulting in strain to

the spinal column and
adjoining muscles. Bent

arms folded back are in :
static contraction. Grip is
insecure, but area of
support is large. Hands

are not free and fatipuing,
so useless for hiking. ——



: -
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el e

Nepali porter:

Similar to rice
bag, but the hands
are freed by provid-
ing a strap around
the forehead.Hands
may be used to hold
a stick, or bent

behind the back to

- support load at

bottom. Used by
hill climbing sher-
pas & tea pickers.

Head: The load is
carried in a basket
on the head,with a
straw ring as padd-
ing. One hand is
used to support and
balance the weight.
Most prevalent mode.

Double pack: The
load is divided
equally in two -
ruck-sacks strapp-
ed on the frong &

.back of the trunk

at a level lower
than ruck-sack.
Bottom ends of

sacks tied together

oosely across the

®

Ruck-sack: The load
~ed rucksack is

‘strapped across the
.shoulder, resulting
in a high pack,

resting over the
shoulder blades.

stress on forehead s

Body is bent f&rward€ but
iy

ap
pulls head back, Some
strain on neck muscles.
Requires practice.

-

The long thin muscles of
the neck are strained and
in static contractior. °
Pressure is felt on th
¢ranium and cervical
vertebra. Hands are not
free, balancing difficult,
requires long practice; so
useless for mountaineering.

o

@ ©

With a proper harness, the °
welght is supported by
a shoulder muscles and
trunk, Balance readily

‘maintained. Both hands free.

Loading and unloading

- difficult. Camot be used

when heavy load is to be
carried. Difficult to see
the path close in front.
So, useful especially for
short duration hikes on
plain terrains.

Shoulders are constantly
pulled back and body stoo-
pes forward. To counter
balance weight, head and
neck fall forward. Straps

of the rucksack cut into
neck muscles, If designed

to avoid above drawbacks,

it is very useful for hike__
ing and mountaineering,
because both hands are free
and loading/unloading easy.'.

e -



| Across the shoulder:

~ Bag with a strap

r to the thigh
~1 on the other
This mode is
naad by school
children.

,slﬁ’g from one shou-

The weight is borne on one
shoulder and there is a
slight tily of the body on

the side opposite to the

load. Neck musclegs and
shoulder muscles are in
contraction. This method
is useless for heavy loads
because body is in off-
balance statzjand the bag
keeps on banging on the

 thigh. 5

Low back: The bag
slung froam both
shoulders and hangs
loosely at the
buttock level. This
position, though
not widely used, is
preferred by some
ehildran.

S0

The strap exerts a pull
on the muscles of the-
shoulders, which bear’ the __
weight. Both the hands are
free. Body movement, how-
ever, is not as free beca-
use the bag, being loose,
will strike the body dur-
ing running or fast walking
and hinder the movement. -
Hot so good for- hiking.

e

In a frameless ruck-sack if articles like

cooking utensils, tins, etc. are kept near the

Vbag,'rueknhack becomes very uncomfortable to

_carry.

“i‘03¢3

Ruck-sack wearer has

&

gia stoop to balanﬁe
- the weight sf the

ruck-sack, He has to
~ stoop more if c.g.is

~ his body.
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4,4 Analysis of the rescue nuthada .
k1
. Wnile carrying the patient on the back, the

h’«B- . & ’ . -

The draw string makes the uppor part of the

sack gon@arattraxy smaller.” This eauses‘thc
centre of gravity of the sack to shift down-
wards. J .

%.3.5 _ ‘ .
Bio-mechanically, any technique in which a
larger group of muscles come into ogoratien
is bound to prove superior to others invoiving

lesser muscular participation.

%.3.6

When the ruck-gack wearer sits on some surface
vithoat removing the ruck-sack, the-lcad still
keeps on acting and he does not get proper rest.

>

patient has to hold around the carrier's neck.
It is vary uncomfortable and awkward for the
earrier. Moreover it is 1npussib1a to carry
the patient this way 4f he is unconscious.
b2 ,

Carrying the patient by hands is practicable

only for short distances. It needs two or

more persons to carry the patient this way.

It may not be elways possible to have two or =~ -

more pefsons available at the spot. .,
\.



bok.3 | o
If the frame ruck-sack is used fbr,carrying

the patient by cutting slits in the bag for legs,
it is quite safe and comfortable but the bag can
no more be used as a ruck-sack.’

ol be

8kis or other sticks are not always arailabla‘
for making a rigid stretcher.

44,5 ‘ . o

-
el

A rigid or a rope stretcher always needs two
persons to carry. Moreover if there is a thick
jungle it is very difficult to carry a stretcher.

@

@ v,
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5.1 = )
ﬁuek~sack.ahauld be made to suit the average

9

Indian person.

502 ' ‘ >
Ruck-sack should be light, sturdy. Weight of

the empty ruck-sack should not be more than
e
3 - ““' kgsn - . —

5.3 |
It should be easy to mass produce.

5k
Material of the sack should be waterproof.
It should be sturdy but not stiff. 1t should
be soft to handle and easy to stitch, The

geams should also be wat&rpreof.

5.5
Sack should be such that filling up and
removing the contents should be'casy,

5.6

The flap should be capable of covering and
protecting tﬁe contents both wh§§ the sack is
fully loaded and when it is partly loaded.

It should be easy to open the flap. e

O =

@

5.7 | | =

_The ruck-gsack when worn should always d%&bw s
good dynamic posture. -

9

v . : 3 5 -l

W



 independently. Parts of the chair should et

g8 = | -
Frame should be such that it doasé'tiabstrnct
movements while walking and aiso movements of
handsvin any direction.

5.9 |
The frame should be such that it can be used to~
carry odd shaped loads or injured persons safely

o

in case of accidents. ; .

5.10
The ruck-sack should stand on its own legs

without any external support.

511
When the wearer of the ruck-sack sits on some

sﬁrtace the ruck-sack should support itself,

S.12
The sack should be easily detachable.

513

 The straps should be comfortable, adjustable in

length and easily detachable.

5. 14
Conversion to the chair should be easy and should

need minimhm adjustment of parts.

515 o
Chair should make a good and comfortable design.

obstruct when it is used ds a rueﬁmgack. 5

@

‘@ 8 -



6.0 SYNTHESIS » A

6t | -

Welded joints can be avoided by joining the

elements of the frame with screvs.

6.2 -

Centre of gravity of the ruck-sack can be
brought close to the body by

1) making the sack long upwards o -

ii) giving the frame shape of the back.

6.3

Centre of gravity of the sack can be kept high

by i) attaching it high on the frame vw
11) making the sack wedge shaped.(fig. )

-

6.4

The flap can be kept large to cover the

opening and also to go over high loads.

‘6.8

Nylon strings can be used to stretchthe flap
on the opening and to keep it taut. Loops can
be provided to tie the strings. Same method
can be’usaﬁ for the pocket-flaps also.

6.6
Point of attachment of the straps can be kepv_
higher than the shoulders so that the weight

~ will be préssing down on the spine and‘gpéalders;

X

@
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‘and not pulling back from below. .

9

gA6.7-’ .

Shoulder straps can be knp& broad. They can

be padded from inside. Buckles can be provided
to adjust the length of these straps.

6.8

" Separation between the straps can be varied
to avoid strain on the same area. ;;:‘“ -
6.9

- Extra legs can be provided at the back,under

' the sack,on which the ruck-sack can stand
by itself. .

6.10 _

A flat platform can be provided which can be
used to carry sleeping bag, 0il tins under

* the sack. Heavy boxes or grain bags can be
carried after removing the sack. This platform
can be made strong enough to carry an injured

perabn in case bf accident.
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6.12 -

6.11 2
The chair can be made foldable by using pin
joints (rotational freedom for the msembers)

and giving its elements the shape of the main

pipes of the frame. The chair elements when
folded can make an ordinary rnck-saek,

LY

" Rotational freedom »f the chair elemcnts can

be restrained by providing stops or locks.

oy
=7

The frame can be made so that the other muscles
also carry the load partly, ralidving the load
ah the shoulders. The load can be taken up
by the hips, but it should not obstruct the

‘movements while walking.

< i
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'vthe hip regian.

7.0 DESIGN SOLUTION v

7.1 .
The ruck-sack consists of two main parts
1) the frame of aluminium pipes

i1) the sack of 18 oz. canvass.

o

7.2
The frame is divided into the followlng three
units 3 S

1)  Main freme consisting of two vertical

; pipes and cross pipes joining them.

i1) Chair unit having two legs, two seat
pipes aa& cross pipes. .

S

; ;11) Load caerrying platform eonsisting of

two curved pipes, two cross pipes and
two supporting pipes.
7.3

‘Machine screws are used to join cross pipes

with vertical pipds. P.V.C. inserts having

’ tapped holes are press fitted at the end\of

the cross pipes. The ends of the cross pipes
are ground or milled to the shape of the
vertical pipes.

7.% The main frame
The vertical pipes of the frame are bent to

suit the curve of the back of an average
Inﬁian person, The curve becomes concave at

tha lumbar region and again goes backuaras at



9 3

Length of the pipes from the lumbar bcfzf;t to
the lower end is decided by the ‘lumbar héight.
So when the ruck-sack wearer sits on some
» “msri’aee, the lower ends of the frame just touch
T the surface and take up the load. .
v
The separation between the vertical pims is
efym:ed so that the pipes do not tmch the
back at any point, at the same time they de
not obstruct the backward movements of the hands.
7.6 '
The cross pipe carrying ‘the shoulder straps is
little higher than the shoulder height so that
the straps do not }mll the shoulders down as
in the existing models.

>

-

The cross pipe on top is curved so that it does
not obstruct the head movements.

77

Thin aluminium rods are fitted into the cross
pipes. They keep the sack away from the back
of the person carrying ruck-sack.

<>
©
o
«



The chair unit e

7.8 .

The écat pipes and the legsjof ths»chgir have
the same curve as the vertical pipes. The grip

pipe also has the same curye as the main frame
below the pivot. The grip pipe is fitted
approximately at right angle to the seat pipe
with rivets. The whole asleibly is pivoted
at the main frame vertical pipes.

5 SNew
z_—

The grip pipe and the seat pipe restrain ¢t
rotational freedom of each other beyond certain
points,

7.9 =
Cross pipe at the seat pipe acts as a stop for

the leg pipes.

uCross pipe at the legs is curved to avoid
- touching the back when the chair is folded

i"mid used as a ruck-sack.

7.10 The load carrying platform

The load carrying platform can be detached
from the main frame. It can be used for
garrying heavy load and also to carry injured

v
B

’.girsons. B -
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'+ The load &arrying platform acts as a 3up§ort
. for the chair, which is tilted buckwards. It

also helps the ruck-sack to stand without any
external support.

7.11

Eightesen oz. canvass is used as the cbaizgﬁiv%b.
It is held between the cross pipe carrying the
shoulder straps and the cross pipe at the seat

~ pipe. The chair cloth can be replaced by
 -§§«0?1&3 the pipes.

7.12

Two canvass straps, tied across the leg pipes

with nylon strings, rest on the user's back,
when the chair is folded and used as a ruck-sack.

A wide canvass strap, tied across the main
“frame in the hip region, rests on the upper
hips.

7.13 , =

All the pipes which rest on the ground are
provided with P.V.C. bushes at the end.




The sack - -
7.1% %

The sack is made from 16 oz. canvass treated
with waterproofing coats. This canvass is
available in three colours, olive green, khaki,
and dirty white. Olive green is prefarable. -
7.15

‘\‘I‘he sack ‘%ms a large opening. It 1# wedge

shapéﬁ ( tapering downwards). e
7.16

The sack is attached to the frame with loops
at the top and with aluminium pins at the sides
along the vartieai.pipas. :
717

( A spring steel wire passes through the holes
“>§‘i',,£n the pins and locks them. The sack can be
detached from the frame simply by pulling out
the wire out of the pins and removing the pins.

| 7.18

. The sack has two side pockets, large enough

| to carry water bottles or jerry cans. The
flaps of the side pockets can be tied on to
the pockets with nylon strings. -



7.19 | 7

The front pocket has a zip fastemer and a hood
to keep out the rain. The front pocket ahauld
be used for aérrying first-aid box, whistle,
knife, gloves, socks, napkins, chocolates etc.
7.20

““ A map pocket with a zip fastemer and a hood 7

|  4e provided on the main flap. The map pocket
can be used for keeping a map, a note bqg;k,\__,

| pencils etec.

. AR
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7.21
Nylon strings passing through the seams of the
flap can be tied to the loops provided on the
' sack., This keeps the flap stretched over the
opening of the sack. The nylon strings are
replaceable.
7.22 . =
A waist strap is provided at the lumbar region.
It can be tightened with the buckle attached =
to one end of the strap.
The waist strap perfam’ two functidéns:
1) prevents swaying of the sack to the sides
11) does not let the hip resting strap to

31’-&8 ‘Gown.
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7.23 _ !

The shoulder straps are 2" wide and padd;d with
U foam. The upper ends of tha»ktraps'ara
attached to the frame with M.S. pins. The
lower ends are attached to the grip pipe and
can be detached easily.

7.2 |

The load is taken up by shoulders, back and
partly by hips. The load distribution psttesn
can be changed by rearranging the location of
the hip rest strap, tightening and looséning
the waist strap and varying the length of the

9

shoulder straps. .
In case of heavy load, the load can be taken
up by supporting the grip pipe ﬁxth hands.
The grip pipe is also usgd for resting the

forearms on it.

I D.C Lib;
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