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ABSTRACT

A brief general description of the DREO field facility for evaluating
clothing together with a number of photographs which describe the component
sections of the testing course in detail is given. Its purpose is to
lacquaint those who may have a requirement for testing of this nature with~
the existence and characteristics of the course.

R SUME

Br~ve description d’ensemble des services 
d’~valuation des vatements

par DREO, accompagn~e de 
photographies illustrant de f aeon d~taill~e lee

divers ~l~ments du cours. Le but est de porter l’existence de ce cours

la connaissance de tous ceux qui pourralent avoir besoin d’essais de ce

genre, et de leur en indiquer lee caractgristiques.

0
• .. ; • 

,•n 

~~

~~~ t;. . ~~

~~C:S~FIED 
_ _  

_ _ _



UNCLASSIFIED

INTRODUCTION

One of the more important stages in the design and development of
military clothing and personal equipment is the scientific evaluation of
prototype garments when worn by potential users under realistic field
conditions. Military clothing and equipment usually must be designed to
withstand greater strain than similar civilian items and if failures do
occur in a military situation, the consequences may be serious. Testing
to ensure reliability is important. Thus, before a new item of clothing
is introduced into the Canadian Forces, small numbers of the proposed
item are subjected to extensive testing to determine whether or not the
item meets all requirements.

Clothing evaluations are usually conducted by having a small
number of test subjects wearing the garments of interest perform standardized
activities in order to assess design features such as proper sizing to
permit freedom of movement, ease of donning and doffing and comfort afforded.
Other aspects which might be investigated include durability of seams
under stress or location of pockets and closures regarding ease of access,
etc. Especially in military clothing, such features are as important as the
proper selection of the materials used in the clothing. Standardized
realistic test conditions usually take the form of a series of obstacles
over which test subjects run, jump and crawl a number of times in order .to
stress the clothing which they are wearing. Evaluations of this nature may
also be used to provide accelerated wearing of the materials themselves
under realistic conditions.

Since it is difficult to obtain absolute measurements, the testing
of prototype clothing is usually done comparatively, using clothing with
known characteristics as well as the test clothing. The evaluation of
prototype clothing using the field facility described in this paper includes
objective measurements as well as subjective measurements. Usually both
the wearers and the scientific observers comment on performance. Question-
naires, carefully designed to obtain the maximum information from the test
subjects are usually used.

GENERAL DESCRIPTION OF TESTING FACILITY

The DR.EO Fabric Wear and Design Course is a field facility situated
in a remote location about five miles from the main Shirley Bay laboratory.
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It comprises two distinct testing courses (the Fabric Wear Course and the
Design Course) each of which consists of a selection of different obstacles
designed to simulate various physical situations which may be encountered
by soldiers during military field activity. Soldiers wearing specific
items of clothing and equipment move over or through selected sets of
obstacles a number of times subjecting the test items to different types of
abrasion and stress which may cause wear or failure of the items. Such
tests normally will reveal in a relatively short period of time super—
iorities or deficiencies which may exist in the test items.

The Fabric Wear Course is designed to provide controlled acceler-
ated wearing of the various fabrics and materials used in items of military
clothing . Test subjects wearing the clothing of interest crawl, slide and
climb over a series of 29 obstacles which have been constructed using
materials such as wood , concrete , sand and gravel to test the durability
of the materials used in the clothing. Each of the obstacles is described
in detail later. Trousers probably receive the greatest wear of any of the
garments subjected to this course so the most effective means of evaluating
a test fabric in this manner is to manufacture trousers using the test
material. Wear is measured by inspecting the test clothing after it has
been subjected to the course a number of times and recording the size,
number and location of tears, frays and holes together with possible
reasons for failure.

The Design Course consists of a series of 10 obstacles (described
below) constructed to provide a means of stressing items of clothing to
evaluate design features such as seam strength or restrictions on freedom
of movement imposed on test subjects wearing the clothing while performing
specified manoeuvres. In contrast to the abrasion and wearing of fabrics
caused by the obstacles of the Fabric Wear Course, the obstacles of the
Design Course are used primarily to cause the test subjects to stretch and
extend their arms and legs in various directions , imposing strain on the
seams of the test clothing. In addition , the test subjects themselves are
stressed so that any unnecessary encumbrances or restrictions caused by
the clothing or equipment being evaluated are quickly manifested . Again,
clothing degradation is measured by inspecting the test items after being
worn on the course a number of times and recording size, number and location
of and possible reasons for any failures observed.

Obviously , in any given trial or evaluation , it is not necessary
to utilize all of the obstacles available at either of the testing courses.
Obstacles may be selected individually or in combination to assess specific
functions of the clothing or equipment being evaluated . Similarly , wear
is not the only criterion which may be used to evaluate performance. The
length of time required for test subjects to complete the course or portions
of it may also be used as a measure of the restrictions imposed on the
subjects by experimental clothing and equipment. Usually when time is
used, experimental items are tested in comparison with standard or control •

items and one determines percentage improvement or deterioration caused
by the test item .
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The DREO course is situated on mainly sandy soil in a clearing
surrounded by a heavily wooded area. The type of soil is ideally suited
for conducting trials which involve tasks such as jumping or digging
trenches. Reference 1 describes a field trial, part of which was con-
ducted at this test site, where subjects shovelled measured quantities of
sand in a specified period of time as part of an experiment to evaluate
physiological heat stress imposed by protective overgarments. The site
can also be used for conducting many of the exercises such as digging ,
high jumping and long jumping specified In the NATO Triptique for the
evaluation of NBC protective clothing (2). Descriptions of other testing
techniques and courses similar to the DREO Fabric Wear and Design Course
for the testing of clothing and equipment ensembles may be found In ref-
erences 3—6.

The testing course has been in existence at DREO for a number
of years and was recently refurbished . The primary purpose of this
technical note is to make the facility known to those who may have a
requirement for testing of this nature but who previously may have been
unaware of its existence.

The remainder of this paper consists of a number of photographs
showing the various obstacles in the testing courses. The wooden stick
carried by the test subjects in the photographs is used to simulate
carrying a rifle. Where necessary , individual obstacles are described
in detail in the captions . Figures 1 to 29 illustrate the obstacles
which make up the Fabric Wear Course and Figures 30 — 39 illustrate
those of the Design Course. Figure 40 is a diagram of the overall site
plan.

UNCLASSIFIED



I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 UNCLASSIFIED

REFERENCES

1. Custance, A .C., H.L. Nash and S.W. Cattroll , “Preliminary Field and
Hot Chamber Trials of Candidate CW Overgarments of Canadian Design”,
DREO Report No. 547, March 1968.

2. “Combined Operational Characteristics , Technical Specifications and
Evaluation Criteria (Triptych) for NBC Protective Clothing”, NATO
Document AC/225 (Panel VII) D/l0l, Section 3, Oct. 1971.

3. Wynne, R.W., “The Building Calibration and Use of A Clothing and
Equipment Field Facility”, Army Personnel Research Establishment (UK),
paper presented at the 11th Commonwealth Conference on Defence
Operational Clothing and Combat Equipment, 1975.

4. Eastcott, J., A.C. Jones and J.W. Mayne, “Manual of Field Testing”,
Fourth Commonwealth Defence Conference, 1953.

5. “The Accelerated Wear Program”, U.S. Army Quartermaster Research..&
Engineering Field Evaluation Agency , Fort Lee, Virginia, 1959.

6. Nolan , R.W., “Testing of Materials and Evaluation of Clothing Systems”,
• in “A Bibliography On Arctic Clothing”, edited by L.G. Wilson, DREO

Technical Note No. 75—18, Oct. 1975. (Restricted).

UNCLASSIFIED 

--~~-~~~.-- -_ _



- _____

UNCLASSIFIED

~~

:~ ~~~~~~~~—

• •..*. -

- .. r—~--- 
~~~~.. ~~~~~~ 

-.

f r . •
7 

-•..
- 4 -•

- 

~~~ 
- .

4 
-•‘I

~~~~’

Fi g. 1 - Sand Covers 6 x ~ ~~. :  h € ’’t traverses the leng th
of the obst~~ Zc~ , ~~~~~~~~~~ on .qtomach (Lc ~r c~r~’ Cra ial) .

UNCLASSIFIED



_________  - - -

6 UNCLASSIFIED

__ ‘ i

~~~~~~~~~~~~~

I 

_

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~~~~~~~ - 

_ _ _  _ _ _ _ _

- 
.‘.

~ 
.-

~~
., .

“ 
. 

s •~~ . ~~~~~~~~~ _ _ _ _

.~ -- i - 
- 

.. . 
~

. -
. -,•.,. .- -

- . ~~~~
. 

- - — ~~~ - 
- . 

•

~ 

.
— 

. 

~~

. 

- - -...

-~~~~ 
- - -. - :. •- - . -. ~~~

- ..

~~~~~~~~~ •
~~~~ .:- ~ ~~• ~~~~~~~~~~~~~~~~~~ •- 

~~~~ :7

;~~
-..- 

~~~~~ 

:-~ ••

2 — •~ r~;I ~~~~~~~~~ 11 x ~
- “‘ ~14L~~t~~~~~ 

p~~’, on h~mis

UNCLASSIFIED

__ - —- ---- ~~~---~~----~~--- .- -~ — - ----



-~~~~~~~~~~~~~~ --~~~~- - -~~~~~~~~~ -- - — -~~~~~~~~ -~~~~~ - -- -

I I • • I ED

I~~~~~~~~~4 _
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

~j--.I 

r

I. ~

~~~~~~~ 
_
‘-i~

’ 
. . 

- 

.

~ 
.
J ;  

, 

‘~...
,

- ‘J ~ 
A

— • / •
~ ~~~~~~~~~~~~~~~~~ . - • C • - 

~ C

~~ ‘ Z 1J7.

UNCLASS tF [El)



B UNCLASSIFIED

~~ 

_ 
_ _ _

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,.

,

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

41I~ _

~~~~~~~i
~~~~~~~

â; r~t:,~~ ~~~~~~~~~~ 
.
.
.

-

~~~ 
- . 

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

F ici. — , 
- , • ‘  1 • — ••~ — ;; ? ‘:

~:, i’. -‘ ~~ • ~~~
- •~ ; - • - . - . ~~

- -~~~~~ - -
-~~~ .~ ~~7 1 /

~~ 0 ~ “? - 
• ‘

~~~, 
‘
~~~ 

. - O ~ I ~~~~~~~~~~~~

UNCLASSI FIED



— --  - -

uN(:LA~ S IFIED 9

- 
• -,
.1I

-
~~~ 

•

~~ ~~~ 
-
~~ .2 ~~~~~~~~ ‘

•. 4 —

~~~~~~~~~ -

. r~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.
~~~~~ ~~~

-

~~~ ~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -) ~

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~!1r!~gI~4~~ ~~~~

~~~~~~~~~~ 
~~~~~~~~~~~~

a ‘
~ 

?~ ~~~ ~ -.

F a’; . 5 — / 7 z~’~ ’ 2 / ~‘, 1 - t 1. 7 . t ~i’a~’ 1 s 0 ver ra ~ is
;~~~~~‘:~ 1- ; .‘I  - ‘. i ’ . / 0. -i ~ il 2: 7C 7 rC:4 ~; / .

UNCLASSIFIED

L.



10 1~~~ I . \>~7-~ I I-’! 1: 1)

I ’ *  

_

, . ~~~ ~.

—• 

.. .. — 
;

_ _  

‘

. ~~~~~~~~~

~~~~~~~~~~~~~~~~~ 
~

0~~ ~~~~~~~~~~~ 
-

-.

.J
~
i 

_
i~II~~

~‘ ~~~~~~~~~~~~ .
‘ I 

~~~~~~~ 
-

P 7 ;  6 — - 1~~: 
- P r-~

- , ~ ‘ - - -
- -, .~ 

-~~~~ rp;’ ~~~~ 12 ‘“ ;. ij , - k ’tc r  embedded
/ ~ ~~ .~., - . 7 . •

- 
-
, 
. -/ “; . • t C 1 -e -e. i’e t down

~~ ‘ ; - ;:

UNCLASS [Fl ED

- - - -

~

- 
--  -~- -



lN ( I~\~-1- I l-I I-I ) 11

- -- ,.‘ 
~:- - ~~~~~~~~ -

- q

I -: - 
~. 

-

-

— 
-
. - - - ,  

~~ -
-

- ~~~-

- .... 7  ..

- - 
,.-~~~~~ 

- . 

-.~~~~ ~~~~~~
-- -.~ —

. -
,

~~~~~~~~~

- -

-- ,-
~~~~

._ . 
-

~~~ 7 — $cin~I Cee~’i , 6 .- ‘-~. 2~- -~! 
-
,

-
~ 

-
~ 
.
~ ~~~~~~~~~~~~~~ -~~

-
~ f r7 ~’ ‘

~ ‘i: ; ‘:

t- liC ~/)~‘ f - . ‘ - 
~~~

‘ ~~~ 7 ~~ • •- - ~ : P • < .

UNCI.A~ S T . FI El) 

- --_ ~~ -- - -~~~~-_ - ---~~~. - - -  - - - -~~~~~~~~~~ - - -



--

12 U N C L A S S I F I E D

~~
- -

. •:.; .

— —-

-~ ~~~~~~~ 
_ _ _7

~~ *gt ~~

- ______ ______

F~ci. 8 — JP~r/ /C , ,~“:oot7: concre te wall  1. 5 x 0.2 x 0. 5 r . hi g h.
- / •~~ T.’ C ‘P , )‘?~7~P ~~~ 

c/ct  17 / e7 .

UNCLASSIFIED 

~~~~-~~~~- - -  ~~~~~~~~~~~~~



- _  - -~~-~~~~~~~~~~ -~~~-~~~~~- — - -- - - -  -~~

UNCIASS.LF lED 
13

• . 

_ _

• 
. 

_

- ~
_: . 

- 

. —~I. - - 

-- - ‘~1’~ 

- . 

~~~~ 
‘~1 ~~~.- ~~ tt,1p

4IuuIIuI~
iIIt,

~
_ 

—

P:~:. 9 — :7 r~: . 7 ~:. ‘ , , O . ;  . - .  . .  ,~~~~‘ 
~~~~~~~ ? Tt.~i :~ :~

1 Fl El)

- - ~~~~~~~~~~~~~~~~~~~~~ — -

- —
•--- -~~~- 

-•_i___ 
---— -~~ -~ ---- - - - 

_
~~~

_ _
i~~~



14 U N C I .A S S I F E E I )

II

-a

____ - 

- 

~~~~~

- 
~~~~~ ~-. - .- -.

~~: 

~ ~~~~ 
‘
~~r :-;:

- 
- - 

— -—‘,---1 - . .

I .

— . - -
I.’ — ~~~~~ .1

— • •
~~

-; -
~ . 

-
... 

~~~~~~~~~~~~

F’:;. 1) — • ~ : / ‘ - y
, , ) _ ,  .r 7. ‘- . . ‘:~~!, ,‘ tc i ’a: ’ ’Pcc cra-~1 /u~; on

UNC 1.A SSIF IF~D

_ _



UNCLASSIFIED 15

-~~~~

p 
~~~~~~~~~ 

,

,~~~ 

- _ _ _

\\ j~..#~ - /  ~~~~

-

— 
— — 

— —

__ — ~~~~~~~~~~~~~

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~~~~~~~~~~~~~~

El,;. I / — .~~~~c: 7 •~~~~~~~• ) I , / C  -~~~~~•I~ .‘a7 Ic : i /  t~~ ~~r t~
~ .r 0. 8 . ‘ 9 . ~~ ‘ •/ c  c~’~~’1 7~

UNCLA S SIFIED



-
~

16 ~ ::~~~~— - I - • I

~~~~~~~~ 
r __

- / ~~~~~~~~~~~~~~~~~ t ~~~~ - ~~~~~~
~~~~ —~ ~~~ ~~~~~~~~~~~ — ~~~~~~~~

•4•-~ c;
N

c r ;

4- ,\
7..:

H: 
‘T

- . 
- 

L ~

‘I
.
’ - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ‘Zi~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~ ~~• ~~~

7

2if ~~: 7- 
~~~~~~~~~~~ I~~~~~~C

“
a

a -‘

2 .—
~

I - -~-~ CJ~I .

.
~~ 7~

1:10

~~

• - - - , -
¶ ~

I ‘ 
~~ ~.)o ~1’ ~I • —
‘ I

‘— c~

- 
~ 

~~~~~~~~~~~ 1A
- ~: &. •

~ ~~~~~~~~~~~~~~~~~~~~ 
;~~ ~

l~
- - : I - I  .- \ S S T F 1  I’l)

—----- ----•• -•7-, — - — - - -



_ _  - -  _ _

[11:1) 
17

- 

i
~

.
~~~~:a~~’o a

— - 
- —— p ~~~~~~~ - - 

-

j ~~

•

•~~~
• _ _ ;

- 
T 

-

Fi - ,;. 12 — .Th’~ 
-
~~
‘ 0 .r 1. /. ‘- .. • 0i l Ycc/ - .~ tra~’c rec z~sinq leopard

1’ IA S S I F’ TED

______________________ 
-~~~~~~ -• - • - -  



IS 
l N ( ’ I . . \ - S  1 Fl El)

.:1 ~~~~~~~~~~~~~~

1~~~ _. 
‘~~~~~~~~~~~~~~~~~

-- ;~~

_  
-~~-r 

_ __ _

• - r ~~~~~~~~~ - ‘  .4 -

~~~~~~~~~~~~~~~~~~ 
a

F j J . I 4 — ~~~‘~~~ - ‘~ 
- ‘ (‘• ‘c ‘ , I I  I .  “., 2—c”:—. ~t 7 .  ; ?, 7: ’C 7.

~‘ 7 ‘~ 
• ‘C I - - •~~; 

-
, - 7 • 7 •  -

- 
-

UNCLASS IFI II)



- • _ - - - • - —-—--- ~~~- - ~~~- —- - -~~~~~~~---— _ _ _ _ _ _ _

l~~c .\~ 0 IF’ I l-~
) 19

_ 
- 

_

-

~~

_ 
_ _

— / 
~
;. 

—
~~ 

41~~~

— - 
- :~: ‘ - ‘ ,

-‘ ,: • ‘ 
- ,  - 

‘17 ;: C •T1 ’ : : ) z ~
_ ( _ c

1-NcI~\:-;~~I I - 1 I-lI )



r 

__

_______ 

- -

~~~~~~~~~~~ 

- -

20 ~ N C l . . -\S~-7 I F l  ED

— ~~~~~~~~~ -[4S_ _ _ _ _ _

— c , 7 • - :r 7 P’~~. 
- 

- 
- ‘~~~~~~~ 

- 
‘~~~~ ~~~~~~ ‘ ~~ 1. “: ~7 ; . “7..7~1C

I ( I ~ ’\ 0 S T F l  I-I )



___ -~__ _ _ _ _  _ _ _ _ _ _-~~~

Il- I LI ) 21

a

~~~
- __

~~~~~ ~ : ~ ~ 1; 
~~~~~~ 

- 
-

El~~. ‘~‘ — . ;~: I c  - - • r 7. “ -- - ..1~I , t;’ :c~~ cc

NL1 A7-7 5 I FIFE)

~

-—-



22 L N C I , . \ 07 - LI - U- I)

-

~ 
—

~

~~~~ _ _ _ _

- * 
~
. -4T 

~~ A 
-. - 

-

- 
~

- 
‘ -‘b- ~~~~ _____________

El,;. ~~~ 
— -

- 

~~: I -
‘ - - - , 0 I. • -  ~~~~~~~~~~~~~~~~~~~~~~~ ~~.

‘ •~~r ’l CP2 11 ; I : - 7 C  V~~7

(~~/ , ~ / . C C • -~~~ ‘ -~~ /2).

‘~ L l .AF ~- l FlED

•~~~• -~~ -~~~~~~~~~~• - -~~ ~~~~~~• - _ --- -— _
- -



-~~~

I N ( :I ..-~ 1 S T F I I : D  23

—‘—- ~~T4f,~~~/
’

7--i ;. 20 — 2/ 7’ 1- -.r , 1. 7 ~ 1 .1  ~ 0. C “: hl ,;:, cc:rcrcd ?~ 7
10— r:— /7; . -

~ :~~‘;‘ c :n  ~ o~:~~y ’c’te. . ; 4h ,’CCtC raiC ~. c? ’cr On

UNCLASSIFIED

_ _  _ _



~~~~~~~~~_ -  -_~_ - -~~~~~~~ - - ~~~~
__ - - - _ - - -

~~~~~
__ -  • -

24 O I l  ‘-L ~ I I l l

1r-

1- ’7 ,:. 21 — - 
- 71 •  / •r / .  -

, 

~
- . - 

‘ • - :  - 
-

• • - , - - , - - - ‘  
- 
1 ;  - ~ ‘

101  I • ‘C~ 7 I Fl I I )  

~_ 
~~- --—-—-- - -



-~

I - I l - I )

_  
- 

. 
~~~~~~~~~~~~~~~~

_ _ _  

F T~~~~

~~~~~~V~~~~~ t 
. 

~~

~~~ &;w- —~~_

£.... ,.J~ ~~~r’z~
_
~ ;-~~A~~~~• ., -~~~~~ _____

_ _  

I .

,
’

• - -..~a• ~1. 
-

_ _
- -
_ _ _

____ 
-

i - 

~~4’
._ 

_,
_ _ _  

- 
\
‘ ---

‘I~
—
~ 

-

.

• • • ‘~ - . 
• 

— — L.~ • ‘ ‘ - - ‘ - •~~~~~~_
‘ • • -- • 7 -

-
- 
‘ , • - . - . ,- ~ - - 

. 
~

- : • : -  • .
. / - ‘7 ,

~ 
- - 7  !,t 1; ~

‘ cc~’,
-
. - — • 

- - - 0 - - - 
- 
~ 

‘ ‘- -  
~~~~~

- - . _ ‘
:~~

- - , - ‘ ;:. ‘ 
- •

~~~- C ’: - : ~ ‘ I —

II- ’ I I - i)

_ _ _ _ _ _ _



--  — —

26 
UNCLAS SIFIED

~~~~~~~~~~

- 

L-~
’

P/ i. 23 — Hr~’ Crawl. , 4 ! I ’( • tC Y • T h ’I  k P C 4 7 1  ‘C~? i ’C t~ ’ 7 / 7 ’ ~ 0.6 ~
, 5 r’~ ~~~~~~~

UNCLASS EFIED 



~ - _ - _

l O L l  .- \ - ~ - l l - 1 1 l )

¼ .

.~ ~~~~~~~~~~~~~~~~~~~~~~ 
.

- - • 
- 

~~~~~~~~~~~~~~ -

• -

• ~~~~~~~~~~~~~~~ 
•

- -:
~~~~~~~ .:~4 

.

.

i

I

~
‘* ML ~~~~~~~~~~~ 

- 

- .

/~~~; “4 — - 
- ‘C - 

~~~ 
7 ‘ .7~ 2 “: . - .4)~, C, ’ C ! 7 ’ : - - - 

~~~ 
- 

~~~~~~~~~~ 7)— ;

I ’N L I , A S S I F ’  LED



• - - _ -  _ -~~~~ -- —_ -~~~~~~ -- -~-

28 ~~~~~~~~~~~ I ~ LI)

~:: k~iT ~~~~~~~~~~ -:. ;~~~~
‘
-: ~ , ~~~

. 
~~~~~

•- 
-

~~~~~~

-I ,  

M
’ i r ~j~17 ~~~~~~~~~~~~~~~~~ 

~~~~~~~

I 
• 

/ i~~i~~I ~~~

I’  II 1!1LI •

~~~~‘1~ ~~~~~~~~~ -
‘ 

I 
~ j  

~
—

~~~~~~~~~~~~ !III I~ ~~~~~~~~ 

-

-I- .- ____ 
— , i ’ , ~‘&1~1I I .~~1 -

_______ ____ 
- !  / — ~~~~ 

- -

_ _ _  ~~ I — -- - -

_ _  ii~~~.I ;r ~
‘

Wt’
~ ~~~~~~~~~~~~~~~ p”. • • • ;: ~~~~ ,~

.
•—~~ 

- —
-

‘I • 
~~~~~~~~~ c

_a 
• C—; ~ 

‘— a

_______ ‘ 4~ L___ _t 
~ 

. -
~ 
,. / - .. 

~
, 

~
Ii - ‘

~~~~
‘
~~ ~~~~~~ -~ 

-
~~ ti .~~ ~a

~~~~
‘ .~~~~1-~~/ ~~~~

_ _ _ _ _ _ _  

~~: 

!~fr~.I~~.~~~~~
;’
;

J
~~~~

Ll. 

~•:.H:~’ - L  hU
_ _ _ _ _ _ _ _ _ _ _  

- 

- ~t Ifl l
.
. ~ 

a 
1

t i - i  I-:1)



N i t  - - - - 1-’ l Il l 29

—— 
___

J J
2
~~~

M
~!~iil ~~~..a 

_____ -—  -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘

~~~~~~~~~~~~~~~~~~~~~~ —
I~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_

I—. 
- ___ -‘I i ~~~~~~~~~~~~~~~~~~ . 1~~

7- _ a ;  
~~~ — 

- CI 1 - - ‘ - , ,~~ 7 a . -c ,~~- :. ~: ; •  :. ‘ C I I

1 0 ( 1  \~~~~- I Fl I- I)



~ - - --~ -~ - -— -~ - ----- ~~~~~~~~~~~ --~~ -~~~- ~~~~--~~
_ - - - - ~~~~ -

30 10 ’ I A O O  I F I El)

.1
S

- 

.

. -
~~~~~~~~~~ •~~~~~~~ .

- 
-

- 

• 

- ~~~
‘-

-
~~~~~

.

-

‘ -

-~~~ —a
. -

‘

- -
‘a.-- - 

~~ ‘- ‘ ‘ 1
~~~~~~

- -
‘-• -

- ~‘
• 

- ‘ a t’

~~~~~~~~~~~~~~ ~ -I- -.: 
• - -

-

•

- -

•

-

-
a - 

~~~~~ ~ 
- 4  ~~~~~~~~~~~~~~~~~~~ 5

F i; .  27 — 271n 1 0 : -: ‘ ‘~~~, 6 x 7.. 2 “7. ‘-il - c ~ c7 ’ r..C / O~ 1’ 7- ’k under
barbed ~‘1 :~c r - ~7 / c i  45 “7 • 7/CCa

UNCLASS IFIED



-‘--—-~ -- —— —- —

UNCLAS SI F I E D  31

-~ __J1

• 

_ _  

_ _ _

F i4. 28 — C’oncretc Par ~’, c”7 - C t l z  ccncr cte 3.6 x 2.6 m inclined at
45 °. I0~t’,ic ’/c c/ 7/~ /own C- 7 stomach head f i rst .

UNCLASS IF tED 



- - - — - - -~~ -

32 t N C I . A 2 S  I F  I ED

_  
_ _  —

_
~~~;ç- 

_

~~~~~~~~~~~~~~
I- -— 

-

~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~~~~~~~~~ 

g~~~~~~~~~ 

.~~‘ a

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
I ~~~~~~~~r~- , r

.74 -
- 

~~~~~~~ L 
—— 

-
4 • 

iva

~ .~~~~-
.-a,’) 

~~~~~~~~• _ft
~ 

-

~
pc ;#~~~~~ 

‘ 
I

19 
~~~~ 

._ ‘ - 
• - ~~

‘ ‘- f -1 a -

77 ,;. 20 — 2 1’ -• ‘ / - ‘ ‘~~~~(‘CI C O~’ ‘ c ‘~~c oct in
-
, ‘

~ ,‘ 
•

- ‘ ~~- ‘ a ~; -
• 

~
‘• ,  0 .;‘ / .  ~- ‘~~ ~~~~ -

-

- -
.

‘- -
, - 

~~~, 
a.~ , .: 7o ~ i~~, 

- .

I’NCLASSI F! FE)



- - - - —

lN ( l A0~~IilLD

‘

.~~~~~~~
. - 

~t ’ ~p

- 

-

~ 
- .

,4 
- ‘ ‘• - ‘

~~~~~

• .,,L. 
- ~~ -

- : ~ I

El ,; . 20 — T~c~ / - c’ III - — -cl -c of •t’i 7’C wooden in~r d 7 cc , 0. 8 ri i~~;1i,

7 ’ - - 1 . 0 “7 77 7i ’ /.  ~~ 21P2CL’ t C  S t C7’  oocr ;n  turn

C 7’ . • ‘
~ •

•‘ 7 7 C ?‘ a C C / n i  CCaV’? -~ ‘1 ( ‘POta ’lI CC tro:~scrs

UNCLASS IFIED



34 l’N (’IA ~ SI Fi ll )

“~~~‘ 
~~~~~~ 

- a~~~~~~~~ 4~~
_ 

~~~ “ 
-

~~

- . r~~~ ,a” 
a 

~~~~ -. 1 , 1  .
~~~~

. 
- 

- 
-• •

- _
‘-
~~

F’i - ; . 31 — Ot r o a l 1 l T e  ~~~Ia: — 72 :~ / c ” c P f ! C  / / r co  r locc 7 7a ’ zi 7—aaI l
C ‘ ‘C - - ‘PC 7771’CX.  1. 5 “: 77’ 7rt . 0: ,~ ’~’t o run

- 4 7 1  ‘7’’ ; - ‘ / c ’ /~~,; 
‘
~~ 

-
‘

-
~~ cii 7 ’  ~‘~: ::/ a - in ecn t. re of

UNCLASS IFIED



r - - - 
~

- -----—- - -_ - - —— -

~

— - - ----- -- - - -

~~~~~~

-- —

~~~~~~~~~

——  

UNCLAS S I F I E D  35

I

- . 1. ,- ‘

, ~~~~~~~~~~~~~ 
-

- -a .4it~~- 
-. . - I .:: ( 

- 
- 

*~
‘ -

.~~$T1 
~~~ 

.

E/;. 22 — j~’, ~‘i;, 7 7  2: ~‘ — -
, -7 . i-’ “: - -~~2~ 

C - ,’ - . a - I 2. 8 “:

7 - 
- 

., - ,, - ‘ - - 1 a ,  a ’ “ - - - 
- - ,

; 
, ~ a - - ‘1 C “ - :~~ • -

P 
- 

;~~~~
“ “' “ 7 ’ ;a’ ’ j ’ :~ ;: a ’~~~~~/ • C  ‘ 

~
‘ ~~~~~~~~~~~~ ~~ ‘C /

a ’ ” ,  : 1 7 7 - P C 
- 

I .  ~~a ,~~~~~j ’ 7’’’’7 t & ,‘
~~. - a 

- 
I a  7’ Ca . i-” 7C -

UNCLASSIFIED



I’ N ( ’ l . A L S  11- 1 :1)

- 
_ _ _ _ _

:~ 4 
_ _  _ _ _  

IU
t~~~ j  - 

- 
_ _ _ _  

- k- 
- 
_ _ _ _ _ _ _ _

_ _ _ _ _  - 

- 
-- - a.. 

_ _

- 

\ ;‘~~
- 

-‘ - ,  a ________________

- — 
- ‘

a - - 
- 

- — 
~~~~~ 

•.
~t - - ‘ 

- • ... 
- ~~

2. — 5 ~~~~~ ‘1’ a 7 a - - ‘P a. ’~; -
‘ 1 - ‘ . 2 1. 7 0. 2 “7. . C11’ , ~~~ •~ 

I
•
’

0~’- - ‘, .-‘ ‘ 
-
~ a -  ,“ C 7~7 /  7’ d L ’ ) • - - - a 7 ,

UNCLASSIFIED 

~~~~~~~~~- -~~~~_ - - -



U N C L A S S I F I E D

‘~~~~ 
_

- ~~~~~~ ~~~ ~~~~~~ 

~~ :

~~~ 2-I - 1~--p ~: N ’n ; - ,7 C”? dia . x 9 m long manilla rope suspend e d
a oi~rrcr ’t 2. 6 m above ground. Subjects ow-i n7 ; across

a ‘ C : 7 f - i t  2 . -I .r 2 x 1 .4  m deep .

UNCLASSIFIED



-r -
~~~~

--- - — —~~~~~~~~~~~~ -- ~~~~-----~~~~
-__ -- - -~~~~~-- -~~~~-~~~~~~~~~~ -~~~~~

38 UNCLASSIFIED

-- 

.- 
- 

- .
~ 

- 
. . I • .- , ~~.

~~ - 
. a ’., . .~~ ~‘ a. 

•
~~~

- - I I, ‘#~~~~~~(
- .  

• .- 

~~~~~ * 
~~~~~~ - -- - - . - a..- ’- t --~~~~~1 -

~ 
‘!‘ -

~~~ 
~

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
j  ~ 

‘ 
~~~

‘ 
-.

7
, 

..

~~~~~~~~~~ 
~~~~~~~~~~ ~ Ii • —
i.,’ :w:r,.. f - .

, 
/ 

r

~~
, -a’~.,, ~~~~~~~~ ~~~ t- 

- 

-

___ 
- 

~~~• ..!~~~~
:• ‘-r1

~~~~~~~

1~~~~~~~~1
_ _ _  

~
~~~~~~~~~~~~~~~~~~~~~~~~ 4 - - -

~~~ ~~-‘
-
~~~ i ~ fl

I~~~~~~~~~~~~~~~~~~~~ 4t ‘!!
~~~~~~~~~~~~~~~~~~~~~~

“~; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~“..4’4i4 ”4 $, 
-~I ‘S

‘ —4 .‘
. - as’ - - _ , 7’

_
- a 

~~~~~~~~ -
- - - ~¼~S~4.? - - * 

- 
- .

- 
- I - .  

‘~~‘~ ‘ 

~~~~~~~~~~~~~ 
‘ .--4

- 

- 

r ~~~~~~~~ T ‘~~

- -
~~.

. -

‘

.
, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

F l; .  25 — , 2 , r rni1-l ~ Net , 1.8 s 2 .4  r ’~ 12/ah , ri; Je of 1. 6—cr ’?— i:ore tcI ’
pc  7-71 ’o f ~cr i’C~~f ~n an 12 C777 00?Ia7PC P7 . - oh. P?1] ,5 0 c f 0  ~ l / ‘-‘7b
up one c / I c  and down 7, 17, - o tJ1cr.

UN CLASSIFIED 



— _ _ _ _ _ _ _ _ _ _ _ _ _

I vi  I - l I )

- - ~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.

______________

~~~ 
_ _ _ _

7)~’ ;, -‘C — 7/7 7 Pc’ / a 3 2. a ’ - . - -  
, ‘‘: 7 !,’ C’

’ 7. — ‘‘
~~~~ ~~

•, - / -  1’

:1’ a , ’ 7 1
’

a ’~~~ a a /  . a ‘

~~~ 
,; ‘ 7~~~ j

’
’ ~~~~~ 

‘‘ 7,  ~~~~~a ’

IINCLASS I Fl ED 



40 UNCLASSIFIED

- - - -t ,  . 
- 

-- ‘ - •

I~~
_ ‘

~~ - - , a ~~ ~~~~~~~~~~~~~~~~~~~~~~ - 
______

___ 

-

‘ 

.

~~

-
- 

, ~~~~~ 
!‘ , ____ “ - 0,

_ 

-

—

‘
UI 

-

_ _

J- ’i~ . 37 - P ipe Ladder. Metal  pi pes arranged to fo r~n a step ladder
with sides 3. 7 ri. Rungs are 0. 8 m ap art. Subjects climb
over.

UNCLASSIFIED 



— - - - —— --
~~~

- - - - — _ -— -- - — -~~~ - ---

UNCL A S S I F I E D  41

~ •~e. ~t- . ’~’~ 
V

- 
r . ’

_ 
-a

,:

____ 
I. ~~~~~~~~~~~ ~~~~ _______

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-~ ~~~~~~~~~~~~~ 0, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~

P/o. 38 — f i l c h  ,7f c - r- h-/ / . M~o !en ~i~/a.L 3. 6 x 2. 4 m, 0. 6 m obovc
•;rcun-!. ‘:47 , -c/c ctc7’ -In  a lter nate 0.6 rn squares .

UNCLASSIFIED 

‘~~~~~ - - -



--

42 UNCLASSIFIED

- 

a4!~~~ ~~~~~ ~~~ 1~’ - - 

-

- -
- a I~~ , .‘

- ~~~~~~~~~~ ‘ I”?, - - 
-

- - 
:‘.?.

~~-•—— .~._.L, 
—‘ - -

— ~~~~~~~~ P

:.
—~ i 

- _L~~~~~~~ 4
—a — 

- - -- 

~~~~
.—-.1

~~~
•a

~__._._ - -

- ~~~~ ~~~~~~~~~~~~~~~~~ ~~ I - - - 
-

‘ a ’ - 

-‘

~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~ 

., : .-, ~~~~ L

~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~ 
-- 

~~~~~~ 
-
~~ 

. 
- 

:~~~~

Pi~; . 39 — Log Wall , 2. 7 x 3. 1 m hi g h made of 18—cin-di~~neter logs .
Subjects climb over.

UNCLASSIFIED

_ _ _ _ _  _ _-  ~~~~~~~~~~~ - --_ -~~~~~~~~~ — - .~~~~ --~~~~~~~~ —---- -- —rn.. ---



- . 

~~~~~~~~~~~~~~~~~~~~~~~~

UNCLASSIFIED 43

4’-
tg

.1

~

UNCLASS IFIED 

—-.- --—~~~~~~~~~~~~~~~~~~ -- -- -



UNCLASSIFIED

-4
-4

l.a

‘4 ) 0
5 C ~~.-4 4 ) 4 ) l.a C~

S4) 4) -~ 4) ~.-4 4) l.a ~~ 0)
.-4 cd 4-~ ~ .-4 5 (4 1-) i—I

CO I-. C) 4) 14 .0 W , 5
~ l.a 4 ) 5  ~~~l4 b4 Q.00 00
0 4~ ~~‘ 0 0  U - .-4 -.-4 - .-l 0

I t  1 1 ( 1 1 1 1 14)
U) 0 .—4 (“4 C~~ -~ Lñ ‘,O N. ~~la m m m m c n m c” ~ c-”4 (--)
S
0C.) 4)

-I
S C-)

(4
~1-4 1.4
U) U)
4) .0
~~ C

o

0

u-I - So
0 4) 4-4

1.1
,4 ( 4  ‘4) .rl (4

4) l.a
OC”4 — ~~ .7.1

.—4 ‘4) C) Q. C)
- .-4 U) 4.a 4.I bO Ia 0 01 E 0

CO O) 5~~ - 4 0 W  —I ~~. W ( 4 .- . 4
O’* C’al ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~I-~~E 0 — 4
* . 4) ( 4 4 ) 4 ) ’ 4 ) Q 4 )~~~~~4 ) ( 4~~~~~~~ 4) 4)
N.a* 1a.a 1.l~~~~~~~~4J 1J 4) 1.1 0 1.1 44 1.4 4.4

- 4 4 )  4 ) 14
4) - ~‘ 44~~~~~ 4 ) 4 4 4 4 w ’ 4 4 ) Z  44

Cfl 0 U 5 U 0 - 4 ~~~ . - 4 0 W’ 0 ) . 0 0 0
4.1 ~~~~C) 0 5 5C )14 44.-4 5 g.Q $ . a5 5
5 * ,-4 0 C 4 4 J 0 0 S 4 4 0 - , - 4 0~~- 4 0 ( 4 0 0

8 
~~~ 

~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.4-’. c d  1 1 4 1 1 1 1 1 1 1 1 1 1 1 1
l.i - 4 - 4 0 1
14 -.t Ui ‘,Ø CO ~~ 4 (“4 —~ *0 0 (‘1 C~) Ui N. CO Ct
4) U) .-I .-4 .-4 .-4 (“4 (“1 (“'4 (“'1 NI (*11”-)0) 0)

-4
U U U
-‘-I (4 tO
l.a 1.4 4.4
.0 U) U)
14 .0 .0
raa 0 0

UNCLASSIFIED

_ _ _ _ _  - - -   “——“---



F ---‘--—-- — - —“----- -—-—------ .--- ~~~

UN CLASSIFIED
S.cIarity CI.i fllcaHon

DOCUMENT CONTROL DATA — B & 0
(Securi ty cl ass if ication of t itle , body of abstr act and inde iii ng annotation mutt be entered when (hi ov erall document is classified)

1 . ORIGINATING ACT IVITY 2.. DOCUMENT SECURITY CLASSIFICATION
Defence Research Establishment Ottawa Unclassified
National Defence Headquarters ?b. GROUP

a ~~~~~~~~~~ $
ssiiu K1A O~4

The DREO Fabric Wear and Design Course

4. DESCRIPTIVE NOTES (T ype of repori and ,nclus,se dates)

Technical Note
5. AUTHOR (S) ( L.st name , first name , middle initial )

Nolan, R,W. and Dalp~ , A.

6 DOCUMENT DAT E 7~ . TOTAL NO. OF PAGES 7b. NO, OF REFS
J~ebruary 1977 45 6

8.. PROJECT OR GRANT NO. 9.. ORIGINATOR’S DOCUMENT NUMBER(S)

79— 03.-05 - DREO Tech, Note No. 77.- 18

Rb LONTRACT NO. Rb. OTHER DOCUMENT NO )S) (Any other numbers that may be
assigned this document)

10 DISTRIBUTION STATEMENT

Unlimited

11 SUPPLEMENTARY NOTES 12. SPONSORING ACTIVITY

13. ABSTRACT

A brief general description of the DREO field facility for
evaluating clothing together with a ntunber of photographs which describe
the component sections of the testing course in detail is given. Its
purpose is to acquaint those who may have a requirement for testing of
this nature with the existence and characteristics of the course, (U)

Dais
70441 



- . -- - • - - ---- —--~----- - - - ~-- ---- -- - - - --—

UNCLASS IFIED
.eurlty ClassIfIcatIon

KEY WORDS

Field Testing
Clothing Evaluation
Wear Course
Clothing Design

INSTRUCTIONS

ORIGINATING ACTIVITY: Enter the name and address of the Rb. OTHER DOCUMENT NUMBER(S): If the document has been
organization issuing the document, assigned any other document numbers (either by the originator

or by she Sponsor), alas enter this number (s).
2., DOCUMENT SECURITY CLASSIFICATION: Enter the overall

secur ity c lassification of the document inc luding specie) warning 10. DISTRIBUTION STATEMENT: Enter any limitations on
terms whenever applicable, further dissemination of the document , other than how imposed

by security classification , using standard statements such as:
2’o. GROUP: Enter security reclassification group number . The three

groups are defined in A ppendix ‘M’ of the ORB Security Regulations. ( 1) “Qualifi ed request ers may obtain copies of this
document from thesr defence doc umentation center,”

a DOCUMENT TITLE : Enter the complete document title in all
capital letters. Titles in all cases should be unclassified. If a (2) “A nnouncem ent and dissemination of this document
sufficiently descript ive t itl e cannot be selected without classif i- is not authoriz ed without prior approval from
cation. show title clewification with the usual one’capital-Ietter originating activity,”
abbreviation in parentheses immediately followi ng th, title,

11 . SUPPLEMENTARY NOTES: Use for additional explanatory
4. DESCRIPTIVE NOTES: Enter the category of document, e.g. notes,

technical report, technical note or technical letter. If appropr.-
ate , enter the type of document. e.g. interim , progress, 12. SPONSORING ACTIVITY: Enter th u nan, of the departmental
Summery, annual or final , Give the inclusive dates when a project office or laboratory sponsoring th , research and
specific reporting period is covered, development. Include address.

5, AUTHOR(S): Enter the name(s) of author(s) as shown on or 13, ABSTRACT: Enter an abstract giving a brief and factual
in the document. Enter lest name, first name, middle initial, summery of the document, even though It may also appear
If military, show rank. Th, name of the principal author is an elsewhere in the body of the document itself, It is highly
absolute minimum requirement, desirable that the abstract of class ified docum ents be unclassi-

fied, Each paragraph of the abstract shall end with an
6. DOCUMENT DATE: Enter the date (month, year) of indication of the security classification of the information

Establishment approval for publication of the document, in the paragraph (unless the document itself is unclassified)
represented as (TS), (S), (C), (R) . or (U).

7a. TOTAL NUMBER OF PAGES: The total page count should
follow normal peginatson procedures, ie,, enter the number The length of the abstract should be limited to 20 singlerspecad
of puges containing information, standard typewritten lines; 7½ inches long.

7b. NUMBER OF REFERENCES: Enter the total number of 14. KEY WORDS: Kay words are technically meaningful terms or
references cited in th, document, short phraSes that cfwracterize a document and could be helpful

in cataloging the document. Key words should be selected so
~~~. PROJECT OR GRANT NUMBER If appropriate, enter the that no security classification is required. Identifiers, such as

applicable research and development project or grant number equipment model designation, trade nan., military prolect code
under which the document we, written, name, geographic location, may be used as key words but will

be followed by an indication of technical context.
Rb. CONTRACT NUMBER- If appropriate, enter the applicable

number under which the document we, written.

~~~. ORIGINATOR ’S DOCUMENT NUMBER(S): Enter the
official document number by which the document will be
identified and controlled by the originating activity. This
number must be unique to this document. -


