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1 . SCOPE

This speci fication provides standards and details requirements to be complied
w ith , for the manufacture , performance, acceptance and procurement of coaxial
cable , delay l ine assemblies and connectors .

• 1 .1 Class i f ica t ion

The materials defined within the specification shall be classified under
the Australian Defence Catalogui ng System. Catalogue Group/Class and
descriptions for this speci fication shall be: 5935 Connectors , Coaxial ,
Radio Frequency . 5995 Assemblies , Delay Line . 6145 Cables , Coaxial ,
Radio Frequency, Semi rigid.

1.2 Intended use and notice of special conditions

The cable s, delay line assemblies and connectors supplied under the
requirements of this specification are for use in a remote Australian site.
The bulk of the cable is for direct burial and is designed to be insect
resistant . Other cables will be used as linkages and installed in below-
ground bunkers. Technical aspects of the proposed installation demand that
special conditions will be attached to any contract that may be let to supply
materials to this specification . In summary these will be as follows .

(1) The purchaser will recommend that the finished products be obtained
from a single source of supply; a manufacturer who shall be capable
of meeting all the requi rements of this specification shall be
preferred . In particular there shall be complete compatability
between the performance characteristics of the bulk cable and the
delay line assemblies.

(2) A Weapons Research Es tabl i shment  representative (Acceptance Off i cer)
shall  be given full facilities at the manufacturer ’s site for stage I

• acceptance.

(3) Because of the need to meet planned installation dates which coincide
with “wet” and “dry” “outback” Australian conditions delivery will be
an important part of the acceptance cr i ter ia  of a bid.

2. DEFINITIONS

2. 1 Cable , type 1

Drum lengths of cable for direct burial and covered with a polythene
interlayer jacket and an insect resistant outer jacket.

2 . 2  Cable , type 2

Cut lengths of cable for finished delay line assemblies. There is no
requi rement for any jackets .

2 . 3 Cable assembly, type 1
Accurately cut , strai ght cable , terminated , identified , and tested for

electrical length . Type 2 cable.

2.4 Cable assembly, type 2

Accurately cut , coi led or formed cab le, terminated , identified , and
tested for electrical length . Type 2 cable.

2.5 Cable assembly, type 3

Accurately cut, straight cable , terminated , identified , tes ted for
electrica l length , for direct burial , using type 1 cable. 

— -~~~----
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2. 0 )  Acceptance  uffi ~‘er

Of f i c e r  act ing for Chief Superintendent , Applied Physics  W i n g ,  Weapons
Research Es tab l i shment  at the cable manufacturer ’s s i t e  for the purposes of
stage 1 acceptance of cables and delay line assemblies .

3. IDEN rTE:E cATION

Marking of codes or manufac turer ’ s id e n t i f i cat ions  are acceptable a l though
not mandatory ; no indentations or scratches are a l l o w a b l e  on the outer fi n is h
of the insect resi s ta nt  type cable.

Identifica tion sleeves shall he fitted to all the delay line assemblies ;
suitable numerical characters shall be grouped as specified in the specification
sheets WRE-SP•- 1918/01 to WRE-SP-1918/20 appended to this specifi cation .

‘1. APPL ICABLE SPECIFICATIONS AND STANDARDS

The la tes t  issue of the f o l l o w i n g  s p ec i f i c a t i o n s  and standards are included as
a portion of the specification to the extent desi gnated herein. Detailed
requi rements  of this specificat i on sh al l  take precedence over contradictory
portions of the following documents.

4.1 Specifications

AUSTRALT AN
Australian l’elecom 1142 , Cab le , Insect Resistant

U.S. FEDERAL

L-P—390 - Plastic , M o l d i n g  and Extrusion Material , Polyethylene
and Copolyn iers ( Low , Mediu m and h i gh Density).

WW-T-700 -. Tube , Aluminium A l l o y , I) rawn , Sea m l ess; Gen eral
Specificat ion for.

U.S. MILITARY

M I L - C - l 7  - Cables Radio Frequency, Genera l Specification for.

MIL-G-45204 - Gold Plating, Electrode deposited.

M [L-P- 16 - Prese rva t ion , Packag i n g ,  method o f .
. 1.2 Sta ndards

U.S. FEDERAL

FED-STD-228 - Federal Test Method No. 228, Cable and Wire ,
Insulated; Methods of Testing.

U . S .  MILITARY
MIL-STD- 202 - Test Methods for Electronic and Electrical Component

Parts.

.1 3 Other Publications

American Society for Testing Materials

ASTM B 566 - Copper Clad Aluminium Wire

ASIM D 0)38 - Tensile properties of plastics

ASTM 1) 412 - Tension Testing of Vulcanised Rubber

Alternative and equivalent documents issued in the country of origin of
the  bidder may also be acceptable , providing they are reproduced in the
English language ; such a listing , together with addresses where they may be
obtained should be included with the bid.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _ _
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5. WORKMANS hIP STANDARI)S

The workmanship shall be of the best accepted standards for these typ es of
cables , ~le l ay  l i n e s  and connectors . The standard should g i v e  reliabl e cont i nu ous
service , subject to reasonable h a n d l i n g  and maintenance . The delay lines shall
be as semi) led i n  accordance with standard m i i i ta ry and commercial is semb l ‘

~
‘

1)t’OCClhtIr ’s accepted within the industry .

6. INT ERCI IANG E AB I LITY

All replaceable parts shall be manufactured to definite standards for toler-
ances , clearance and finish in order that such parts may be field-installed.

7. TEChNICAL GUIDES , DRAWINGS , CATALOGUES AND OTHER DATA

7.1 Bidding

Each offer shall be accompanied by sufficient technical data to allow a
complete comparison to be made between every requi rement of this speci fication
and the capabilities of the item being offered.

~.2 I n s t a l l a t i o n
To ensure e f f i c i e n t  i n s t a l l a t i o n , tes t i n g,  opera t i o n an d serv i c i n g ,

complete technical information (in English) shall be provided.

8. RESPONSIBILITY

The Seller shall accept responsibility for the manufacture , performance ,
reliability, and packaging of the cables , delay line assemblies and connectors as
defi ned in this specification .

\‘ote : The Chief Superintendent , Applied Phys i cs Wing, Weapons Research
Establishment is seeking assurances that the shelf-life of the cable is
equa l to or greater than ten years . The assurance is to be given with
respect to the electrical performance and stability characteristics .

Fenderers are invited to respond to the above note when returning their bids .

9. ENVIRONMENT

~
).h Sit e info rmation

The cables and delay lines a rc  to form p a r t  of a system wh i ch is to be
stable against temperature variations over a long period of time . Cables
and delay lines arc generally to he installed below ground level , either by
direct burial at 1.2 m or in bunkers . Temperature variation for buried
cable is estimated to be within the range +12°C to +28°C.

Many terminated cable ends are exposed to weather at ground level , when
that occurs , tempe rature extremes are -7°C to +70°C.

The installation site is expected to flood for short periods during the
wet season .

Cables might be attacked by termites (locally called “white ants”).
Termites connected with attacks on cable in Australia are , Mastotermes ,
Coptotermes and Nasutitermcs .
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9 . 2  Requi reinents

(:ahl es , d e i ; i ~ l i n e  i s ; c n t h  I ie~ and cunn (ctors o i l  ered  by th e h i  dder s h a l l
he cap ab l e  of mee t I ng t he  p e r f o rmance  r equ i  r ement  - . of this spec i I’i c at  i o n
when exposed to envi  r o n m en t a l  cond i  t i (‘115 as desc r i  bed i n  the si te i nforina t ion
paragraph  ( 9 . 1 ) .

10 . RE QU I H E M E N I S

10. I t eneral descri ption

The cable  of types  I and 2 s h a l l  be of the . o : i x i  a l  style of cons t ruc t ion ,
semi  r i g i d , w i t h  semi s o l i d  ( foamed)  dielectric core , and so l id  inner  and
outer conductors . In addition , type 1 cables shall be covered with a
polyethylene interlayer jacket , and f i n i s h e d  wi th an outer jacket for
resistance against attacks by insects . The coaxial cable shall exhibit low
loss characteristics to radio frequencies , and s h al l  be extremely stable in
the environmental conditions as o u t l i n e d  i n  paragraph 9 . 1 .

P O L Y E T H Y L E N E  I N T E R L A Y I u J A C K E T
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

~

°:

INSECT R[ S~ST A NT IA ( K I  41 1JM!t~~)U M SH I  A T H

Fi gure 1. Cable cross-sec tion

10.2 M a t e rials

I h e  materi a is fo r  t h e  p c i  nd ~~.I I c u in p o l i e n t s  of the cables  s h a l l  be as
speci fled herein; o n l y vi  r t ~ i n n i a t e r i  a 1 shall be used i n  the fabrication of
the p ri nc i pa 1 components

10.2.1 Inner conductor

The inner conductor shal l be solid annealed copper-clad aluminium
wire , conforming to ASTh1.B.56 ( Class ISA. The overall nomina l
diameter of th e inner conductor shall he 2.9718 mm (0.117 in).
When measured according to the method dcta led in Section 13 .5 .1 ,
all diameter measurements shall be in the range 2.91 to 3.03 mm
(0.115 to 0.119 in).

1 0 . 2 . 2  D i e l e c t r i c  core type

The material shall he of the folloi.ing specified type : Cellular
polythen e dielectric foam construction , nominal effective dielectric
constant of 1.50.
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10.2 .3  Outer conductor

Shall be constructed of pure aluminium seamless tubing. Solid
and smooth to form a sheath over the dielectric core. The seamless
aluminium tubing shall have a purity to specifi cation Ms-T- 700 or
the equivalent commercial quality.

The nominal outer conductor I.D. shall be 8.2550 mm (0.325 in).
The nominal outer conductor 0.0. shall be 9.5250 mm (0.375 in).
When measured according to the method detailed in Section 13. 3 .1

all measurements on the outer conductor shall con form to the
fo11o~ing :

1.1). in the range 5.09 to 8.42 win (0.318 to 0.331 in)
• 0.1). in the range 9. .3 to 9.72 Inn (0. 367 to 0.383 in)

10.2.4 Intcrlayer jacket

The material shall be tough , flexible and non-h ygroscopic.
• The jacket sha t l cover the cable ti ghtly and evenly in a manner

consistent with the physical , mechanical , environmental and dimen-
sional requirements. Polyethylene type liii conforming to L-P-390
type 111 , class M , grade 2, or the equivalent shall be used ,
coloured black . Nominal radial thickness of the jacket shall be
0.7620 mm (0.030 in) .

10.2.5 Insect-resistant jacket

(a) A hard p las t ic  jacket  sha l l  be extruded over the in t e r l a y e r
jacket , conforming to the specifications of paragraph 2 of
Australian Telecom Specification 1142 to the extent indicated
below . It shall he a close fitting, uniform ly ext ruded
jacket of an approved plastics material. The jacket sl il l
he free from ~‘ll repairs , defects , abrasions or other
i mperfections and s h a l l  present a smooth g loss surface .

(b)  rhe jac ket  shall have a nominal radial thickness of 0.3810 mm
( 0 .0 15  in).

( e) Nylon  11 (“P i  i son ” BM1~ Black ) Nylon  12 (“Gr i l amid”  L2 0H92 88)
and (“Vest~ n i d ” 11801”) are currently approved hard p l a s t i c s
mater ials  and are preferred. Other mate r i a l s  nay he
approved.

(d) The cable manufacturer shall provide complete information
(at the time of bidding) relating to the trade name , chemi cal
composition and properties of the material they propose to
use as the insect-resistant finish , if other than the preferred
types. In all cases , the manufacturer shall state the
material intended to be used.

(e) Light and therm a l stabilisers - all polyamide material shall
contain homogeneously distributed light and thermal stabilizers
or inhibitors as protection against exposure to sunligh t or
ultra-violet radiation or the effects of elevated temperatures
during processing . When carbon black is used as a constituent ,
it shall be finel y dispersed in the proportion of not less
than 2% by wei ght.

(f) Moisture content

(i) The moisture content of the polyamide resins used
shall not exceed 0.1% by weight.

(ii) Where drying is required at the cable manufacturer ’s
plant , it shall be done in accordance with the
recommendations of the supplier in order to avoid
degradation of the polymer due to hydrolysis or
oxidation . 

_•~~~~~~~~~~~~~
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( i i i )  The Acceptance Of f i ce r  sha l l  have the ri ght  to remove
samples of resin granules from the hopper for labor-
atory eva~ u~ t ion of  mois ture  conten t .

(g) Ext rud er  d w e l l - t i m e  - the temperature of the molten resin shall
not exceed 260°C and the maximum duration of time that the
molten resin is held at this temperature (dwell-time) shall not
exceed 15 mi Where the extrusion is carried out at
temper a~ures less than 260°C the dwell-time may be doub l ed for
each 10 C dec-tease in temperature .

(h) Tensile stress at yi el d and elongation a t break

(i)  The med~au (defined in (iii) below) of the tensile
stresses at yield and elongation at break of five
specimens of the insect-resistant jacket taken from
the completed cable shall be in accordance with the
values shown below when tested by the method described
in Appendix Ill.

(a) Tensile stress at yield (minimum) 31 ,026 kn/ni2

(4500 lbf/in2)

(h) Elongation at break (minimum) 230%

(ii) The median of the tensile stress at yield and
elongation at break of five specimens of the insect-
resistant jacket taken from the completed cable and
artificially aged in an approved weatherometer by
subjection to ultraviolet radiation in the range 2750
to 4400 angstrom for a minimum of 300 hours, shall not
vary by more than 20% from the median value obtained
ror the unaged specimens , wh en tested by th e meth od
described in Appendix Ill.

(iii) The median for F: ve observations is defi ned as the
value of the third observation when the observed
values are arranged in  order of magnitude .

The finished cable shall conform to the view as shown in
figure 1, for cable type 1. Cable type 2 omits the polyethy-
lene interlayer acLet and the insect resistant jacket.

10.3 Operational

Unless otherwise specified the operat ional requirements shall be as
specified herein.

10.3.1 Eccen t r i c i ty

When measured by the method of paragraph 13.5.2 the percentage
eccentricity sha ll not ex ceed 7% .

10.3.2 Adhesion of cable components

When tested as specified in paragraph 13.5.3 the conductor
adhesion shall be approximately 348 N (78 lbf) for a 51 mm (2 in)
test sample.

10.3.3 Continuity

When cables are tested as specified in paragraph 13.6 each
conductor shall be continuous .

10.3.4 Voltage withstanding

When cables are tested ~s speci~~i•ed in paragraph 13.7 there s h a l l
be no break down , f iashove r , or sparkover. 

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

~~~~~~~~~~~ ~~~~~• • • • • •
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10.3.5 Insulation resistance
• When cables are tested , the insulation resistance per 304.8 in

• (1000 ft) shall not be less than 100 ,000 M&~
10.3.6 Characteristic impedance

• When cables are tested as speci fied in paragraph 13.9 the
characteristic i mpedance shall be 50 ± 2 R

10.3.7 Attenuation

When cables are tested as specified in paragraph 13.10 the
• attenuation shall not exceed 2.0 dB per 100 m (0.61 dB per 100 ft)

at 30 M~ z when tested at 20°C. Attenuation at temperatures other
than 20 shall be acceptable if the attenuation compares with the
curves illustrated in figure 2.

I ~~~~~~~ ~~~~~~ FOR RATING PURPOSES

TEMPERATURE DEGREES CELSIUS

Figure 2. Attenuation , temperature correction

10.3.8 Velocity

The cable as specified herein when tested in accordance with
paragraph 13.12 shall have an 81 ±2% velocity of propagation .
(See sheets WRE-SP-1918/Ol to WRE-SP-1918/20 for details of
assemblies to be supplied to an electrical length , and to the
schedule of quantities (Appendix I) where drum lengths will be shown
as actua l physical lengths. In many instances the final cut length
is required to he a matched electrical length e.g. item (1) is
quoted at 1540 m which will he cut into 10 increments on site , the
1540 m length assumes a velocity of 81% , should cable offered to the
Acceptance Officer not be 81% then the acceptable length could be a
minimum of 1570 m).

10.3.9 Phase stability

When cables are tested as speci fied in paragraph 13.11 the phase
stability with temperature as determi ned by the coefficient of change

• in electrical length in parts per million per degree celsius
(PPM /°C), shall not exceed 50 parts per million .

10.3. 10 Outer conductor integri ty

When cables are tested as specified in paragraph 13.13 there shall
be no evidence of cracks , flaws, or other damage in the outer
conductor material.

10.3 .11 Dimensional stability

When cabl es a re tes ted  us specified in paragraph 13.14 the
measurement of each end shall not exceed 25 j1m . 

• •
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10.3.12 Bendability

When cables arc tested as specified in paragraph 11.15 there shall
be no cracks , splints , fracturing, wrinkling or other damage in the
solid outer conductor material. Cables shall achieve a minimum
radius of 100 mm (4 in) without damage , or change to the electrical
performance as specified.

• 10.3.13 Finish

All cables and delay lines shall be manufactured and processed in
such a manner as to be uniform in quality and shall be free from

• any burns , die marks, chatter marks, foreign materials and other
defects that will affect life , serviceability , or appearance.
Workman sh ip shall be such as to enable the cables and delay lines
to meet the applicable requirements of this specification .

11 . REQUIREMENTS: DELAY LINE ASSEMBLIES

11.1 General description

• Delay l ine assemblies shall  consist of specified lengths of cable of
types 1 and 2 with connectors attached. Assemblies shall comply with the
specification sheets WRE-SP-1918/Ol to WRE-SP-1918/20 appended to this
specification .

11.2 Materials

11.2 .1 Cable

Type I or type 2, as specified on individual specification sheets
WR E• -SP -191 9/ 0l  to WR E-SP- 19 18/20 .

1 1.2 .2 Conn ectors

As described in paragraph 12.

11 .3 Operational

(a) Cable used shal l  comply with the requirements of paragraph 10.

(b) Conn ector used sha l l  comp ly w i t h  the requi rements of paragraph 12.
Rear nut torque shall be loaded to Specification recommended by the
connector manufacturer.

(c) Electri ca l length and tolerance shall be as specified on sheets
WRE-SP-1919/01 to WRE-SP-19l8/20 for individua l assemblies , the
reference plane for measurement of e lec t r i cal length shall  be the end
of the outer mating contact , as indicated on sheet WRE-SP- 19l8/ 0l .
Electrical length measurement shall use the technique of Appendi x II
or another method of equivalent accuracy .

(d) Identification shall be provided as specified on the individual
sheets WRE-SP-1918/01 to WRE-SP-1918/20.

(e) Preconditioning shall be as specified in paragraph 13.17 , except that
for the assemblies specifi ed by WRE-SP-l918/01 to WRE-SP-l918/04
inclusive , WRE-SP-1918/06 and WRE-SP 1918/07 which shall use method
(2), as specified on those sheets .
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12. REQtJ I RIiMENTS: c0NNE(:ToRs

12.1 General description

(a) Connectors shall  be of the design , construct ion and physical
dimensions as specif ied here in .

(b) Connectors shal l  be , Coaxial , Radio Frequency , Series “N” Plugs ,
• s trai ght , f ield ins tal l ab le  wi th  no special tools (other than

wrenches) ,  be compatible wi th  the aluminium outer conductor of cable
• types 1 and 2 of this specification , and be waterproof in flash

flooding conditions .

(c) The specification for the materials and interface dimensions shall
comply with MIL-C-39012.

(d) The connectors shall generally conform to the design as outlined in
figures 3 and 4.

GRIPP ING SLEEV E

~~~ RING SEAL

CONNECTOR BODY

• Figure 3. Connector

12.2 Engineering parameters

12.2.1 Impedance

50 ohms .

12.2 .2 Frequency range
0 to 11,000 MHz.

12.2.3 Force to engage and disengage

Torque 70 gIn (6 in/ lb )  maximum .

12.2.4 Coupling mechanism (nut) retention force

444 N (100 ib) minimum .

12.2.5 Mating characteristics

See figure 4 for dimensions . Outer contact :
Test r ing I . D .  - 8.0264 mm (0.316 in maximum)

640 ~Lm (16 micro-inch) finish .

Insertion force - 111 N (25 ib) maximum when inserted a minimum
of 2.3622 mm (0.093 in) .

Contacts wi th  s lot ted members : Al l  slotted members shall  contact
a 8.2296 mm (0.324 in) minimum diameter ring within  0 .7874 mm
(0.031 in) of their tip ends .
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4 —R E F  PLAN E ____________________

~ ,_ 152 MM INC H ES
10 16 008 003
1 0 1 1  0 2 5  010

0 1 1  016
1 5 2  060

—~~~ ~~~ — 160 063
MIN 1 68 066

302 119

/
~/ SEE D E T A I L  

130

_ I 
168

_ _ _  

_ !1

~~~

0

_ llL

~~~

~j/ 0af~ ‘
~
\\T~

_._ COMPENSATING RING OPTIONAL
450 SLOTS IN OUT ER CONTAC T OPTI ONAL

5 3 3  MIN

.*— REF PLANE

4-32
_____ 

0.08 MIN

_

_

• _

SHAPE OF TIP
OPTIONAL 02 5  MAX
FLAT PERMITTED

DETAIL

Figure 4. Mating dimensions of connector
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12. 2 .6  Insu la t ion  resistance

Method 302, test condition B , M I L-STD -2 02.  5000 P~ Z minimum .

12 .2 .7  Contac t resistance
Centre contact: 1.0 m~l maxi mum initial.
1.5 nfl niaximum af ter  shock tes ts  of MIL - STD -202  methods , 202 ,

2Q4 , 213.

12.2.8 Corrosion (salt spray)

Method 101 , test condition B , MIL-STD- 202.

12.2 .9  Voltage Standing Wave Ratio (VSWR)

A swept frequency VSWR test over the range 5 MHz to 30 MHz
shall result in a VSWR not exceeding 1.03 at any frequency .

12.2.10 Dielectri c withstanding voltage

Method 301 of MIL-STD-202. 2500 V m s  at sea level.

12.2.11 RF high potentional withstanding voltage

Voltage and frequency : 1500 V rms at 5 MHz.

12.2 .12 Corona l evel

Vo ltage - 500 V

Altitude - 70 , 000 f t .
12.2.13 Contact durability

Insertion and withdrawal force: 500 cycles at 12 cycles/mm
maximum . The mating force shall meet the mating characteristics
requirements .

12.2,14 Barometric pressure (reduced)

Method 105, test condition C, MIL-STD-202.

12.2.15 Vibration , hi gh frequency

Method 204, test condition F , MIL-STD-202. No discontinuities.

12.2.16 Shock

Method 202 of MIL-STD-202. Acceleration : 100 G’s at 7 ms.
No discontinuities .

12.2. 17 Temperature cycling

Method 102, test condition C, MIL-STD-202. Connectors using
both 85°C and 200°C cables shall be tested at 200°C only.

12.2.18 Moisture resistance

Method 106 of MTL-STD-202. No measurements at high humidity.
Insulation resistance shall be at least 200 Mfl within S mm after
removal from humidity. Dielectri c withstanding voltage shall be
met .

12.2. 19 Cable re tent ion force

400 N (90 lb) minimum .

12.2.20 RF leakage

90 dB minimum , tested at a frequency between 2 and 3 GHz.

12.2.21 insertion loss

0.15 dB maximum at 10 GIIz.
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1 2 . 2 . 2 2  Fi n i s h

Centre contacts shall he gold-platcd to a minimum thickness of
(1 .00254 nun (0.000 1 in) in accordance with MJL-G-45204 type Ii Class 2.
Silvcr shall not be used as an underplate. All other metal parts
shall be finished so as to provide a connector which meets the
corrosion requirements of this specification .

12.2.23 Pack aging

Connectors shall be c leaned arid dri ed in accordance wi th
• MI I—I’ — I 16 o r t h e equi va l e n t  commercial Pract ice.

1 2 . 2 .  21 tlni t packaging

Connectors shall he i n d i v i d u a l l y  packaged; assembly instructions
sh a l l  be included.

• 1 2 . 2 . 2 5  Packag ing
The packaged connectors shall be packed in shipping conta iners

in a manner tha t  w i l l  a f fo rd adeq uate protection agains t damage
during di rect shipment from the supply source to Chief Superintendent ,
Appl ied Physics Wing, Weapons Research Establishment , Salisbury ,
South Aus t ra l ia .

12.2 .26 Assembly instructions

In  addition to assembly instructions to be included in the unit
package , a further copy shall be forwarded with the tender documents .
Instructions shall include :

(a) Cable preparation - stripping dimensions and tolerances .

(b) List and description of special tools if required.

(c) Pictorial presentation of sub assembLies and loose parts .

(d) Sufficient pertinent dimensions for verification of correct
parts ; as a minimum the cable entry openings for conductor ,
dielectric , outer conductor, and jacket shall be specified.

(e) Recommended cable c lamp tightening torque .

13. QUALITY ASSURANCE

13.1 Responsibility for inspection

Unless otherwise speci fied in the contract or purchase order the supplier
is responsible for the performance of all inspection requirements as
specified. The supplier may use his own or any other facilities suitable
for the performance of the inspection requirements .

The Acceptance Off icer reserves the righ t to perfo rm any of the
inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to the prescribed
r equ i rements .

13.2 Test equipment and facilities

Test and measuring equipment and inspection facilities shall be
established and maintained by the supplier. A calibration system to control
the accuracy of the measuring and test equipment shall be maintained .
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13.3 inspection condit ions

Unless otherw ise specified herein , all test inspection conditions shall
be performed in accordance with the conditions as follows:

o .+ o~(a) Temperature : 25 C. - 10 (.

(b) Relative h umidity: 60~i ± 15%

Cc) Atmospheric pressure : 725 mm t 75 mm of mercury .

13.4 Methods of examination and test

Test parameters given in the following tests are not to be assumed as the
cable operating conditions , temperatures or limits . Methods to pre-
condition the cable for normal use are specified in paragraph 13.17.
Methods of examination and test given in this specification shall be the
only acceptable methods unless an alternative method has been agreed to by
the Acceptance Officer prior to the performance of the test. The test
methods described herein are the preferred methods .

13.5 Visual and mechanical examination

The cable shall be examined to verify that the design , construction ,
physica l characteristics and dimensions , marking and workmanship are in
accordance with the applicable requirements.

13.5.1 Diameter measurements

(a) Inner conductor and outer diameter of outer conductor.
Measurements shall be made on a suitable length (300 mm ,
(12 in minimum) of cable taken from the end of the sample unit.
Inner components shall be made accessible by stripping and
removing the outer components carefully so as not to nick ,
cut, cold-work , or otherwise damage the component to be
measured. Four points for measurement shall be located
30 to 100 mm (3 to 4 in) apart along the specimen length .
Measurements shall be made at each point in two mutually
perpendicular planes , so that a total of eight measurements
is performed on each specimen . Measurements shall be made
with a micrometer , caliper or any other instrument of equal
accuracy.

(b) Outer conductor inner diameter. Measurements shall be made
on four specimens , each 12 mm (0.5 in) approximately in length ,
taken from the end of the sample unit. The specimens shall
be cut squarely and carefully deburred. Measurements shall
be made by means of plug gauges , or an adjustable plug hold
gauge and a micrometer , or any other instrument of equal
accuracy .

13.5 .2 Eccent r ic i ty  of i nner conductor

Lay the sample in a Vee-shaped trough to which a dial indicator
has been rigidly fastened in such a manner as to preclude movement of
the indicator with respect to the trough , and to allow a reading of
the inner conductor position with respect to the outer surface of the

• cable. Four specimens each approximately 150 mm (6.0 in) long,
shall be cut from the end of the sample unit. Prepare the specimen
by exposing approximately 6 mm (0.250 in) of the inner conductor at
one end of each specimen. The dial indicator shall be capable of
yielding a resolution of at least 0.0025 mm (0.0001 in). The
specimen shall he slowly rotated in the trough and the difference in
dial indi cator readings shall be noted through a rotation of 3600.
Care shall he taken to avoid bending the inner conductor during the
rotation operation . The differences in the dial indi cator reading
is the  total indicator reading (TIR) , from wh ich the % eccentricity
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may be computed using the fol lowing formula:

Uifference in dial indicator readings°i Lccentric~ty = -— — • — ~~--—-—-- •~~~~ -~~~~~~~~~~~ —-  — —  Xl00Mcasureo inner diameter or ou te r con d u c t o r

13.5.3 Adhesion of conductors

(a) No specimens of each cable shall be cut from the end of the
sample unit. Each specimen shall be prepared as shown in
figure 5. Stripping shall be done carefully; no more than
6 mm (0.250 in) of material shall be removed at one time .

DIELECTRIC CORE

_ _ _ _ _  

5 lm r n~~~~~~~

~~l 2 m m~
INN ER COND UCTOR OUfl R CONDUCTOR

Figure 5. Stripp ing d imens ions for cable

(h) The adhesion test shall be performed with a tensile tester
and a test f ix ture  such as shown in fi gure 6. The diameter of
the hole in the test plate shall be such that there is a
clearance of 0.1016 mm 0.0254 mm (0.004 ± 0.001 in) larger
than the diameter of the dielectric core . The inner
conductor extending through the test plate hold shall be
pulled wi th a constantl y increasing force at a rate not to
exceed 12 mm (0.5 in) ier minute . Avoid sudden pulls and
jerking. Conductor adhesion shall be defined as thc highest -

tensile tester reading obtained before either conductor-to-
core bonds are broken . In performing this test , physical
handling of the specimen shall he kept to a minimum to avoid
specimen degration .

A •~~~~~~~~~~~~~~ • ~~• • •  --.
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Figure 6. Typical text fixture

13.6 Continuity

To establish continuity, 25 V dc maximum shall be applied to both ends of
each conductor of the cable through an appropriate indicator , such as an
ohmmeter, light , or buzzer . The test voltage may be applied to the
conductors individually or in series .

13.7 Voltage withstanding

The specimen shall be tested in accordance with method 6111 per
FED-STD-228 , except that the specimen shall not be immersed in water but
tested dry . The test voltage of 3.5 kV at a frequency between 48 Hz to
62 lIz shall he applied to all samples for a minimum of I m m .  The test
voltage shall he applied between the inner and the outer conductor , with the
outer conductor grounded (carthed).

13.8 Insulation resistance

The specimen shall be tested in accordance with method 6031 per
FED-STD-228, except that the cable shall not be immersed in water but
tested dry . The following details shall apply:

(a) The length of the specimen shall be sufficient to insure that the
i n su l a t i on  resistance at the specified limi t shall cause at least
one scale division of deflection on the equipment used. The
tolerance on the measurement of the cable shall be ±10%.

(h) The test voltage applied shall be 200 V dc minimum , with the polarity
of the ~voltage source being optional.

(c) The test voltage shall be applied between the inner and outer
conductor , with the outer conductor grounded .

13.9 Characteristic impedance

The specimen shall be 3 m (10 ft) minimum and shall be prepared for
testing by assembling appropriate connections to the cable ends . The
equipment , shall include a Time I)omain Reflectometer (b R). The rise time
of the FOR shall he ISO p i cosecomds or less , and the vertica l sensitivity
of the system shall provide for a minimum resolution of one major scale
division . A precision air-line of the same nominal characteristic
impedance as the specimen shall be connected between the TDR and the
connector-cable assembly . The characteristic impedance of the specimen
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shall then he measured compared to the precision air- ii ne. The connector-
cable assembl y sh a l l  t h en he turned end-to-end and the measurement
repeated.

13 .10 Attenuation (insertion loss)

A swept- - frequency insertion loss technique  shall l)e u sed to dete rm i n e
the attenuation wi thin the frequency range 6 MHz to 30 MHz .

The method described in M I L - C - 1 7  paragraph 4.8.8 is the preferred method
for determinin g the insertion loss .

13.11 Phase stabi lit > ’

A specimen 15 ~ ± 2 m (50 ± 5 it) long, shall he placed in a heat chamber
it room amb i ent temperature . One end shall he left short circuited inside
the chamber . The oth er en d s h a l l  be b roug ht out of the ch amb er to one end
of a slotted line. The other end of the slotted line shall be connected
to an r-f oscillator through a 5 dB pad . The test frequency shall be
maintained during the test at 400 ± 0.01 MHz , using a heterodyne frequency
meter lossely coupled to the oscillator , or any other suitable means of
frequency measurement. The SWR of the system , without the specimen , sh all
be less than 1.01 at 400 Mh z when terminated with a 50 f� load . Using the
probe position of the null of the standing wave indicator as a reference ,
the change in the position of probe is observed while the temperature in
the chamber is varied through the applicable temperature cycle as specified . -

The di fference between the reference null at each temperature is taken as
the change in electrical length of the specimen . Measurements shall be
made initially and at each step of the respective temperature cycle.
The coefficien t of change in electrical length shall be determined from the
fol lowing formula:

A v  X V P X 10~K 
~~T X L

where K = Coefficient of change in electri cal length , in parts per
million per °C (PPM/°C) .

= Change in probe position .

VP = Velocity of propagation of the dielectric core , expressed
as a fraction .

Iii fference in tempe rature , between test temperature and
reference temperature , in °C.

1 = Leng th of the specimen inside the heating chamber.

13.12 Velocity

The VP in a cable may be found by resonating a l e n f th  of cable at
1O() M h z  or  more , w i t h  one end s h o r t - c i r c u i t e d  or open-circui ted in
accordance with the fol lowing forinu l a:

f x Cable length (m) 
~r 

x Cable length (ft)
% V P  r 

7. 5 x N  = 2 .46xN

where N = Number of quarter wavelengths in the cable specimen .

= Resonant frequency ( M H z ) .

_ _ _ _ _ _  J
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13. 13 Outer conductor integrity

Four specimens , approximately 60() mm (2 ft) long, shall be cut from the
sample unit. The specimens shall be suspended in  a heat  chamber w i t h o u t
touching one another or the walls of the chamber and conditioned for
1-1/2 hours m i n i m u m  at the speci lied test tempera tu re of 85°C. Heated
air shall be circulated so as to ma intain a uniform test temperature .
After the conditionin g period , the spccimen s shall be removed from the heat -

chamber and conditioned at room ambient temperature for 4 hours minimum .
Examine the specimens for cracks , fl;~w’~, or other damage in the cuter
conductor  m a t e r i a l .

13.14 Dimensional  s t a b i l i t y
The specimen shall be 1 m (3 It) minimum .

(a) Equipment - A surface measuring mach i ne equal to a Rank-Taylor-
hlobson ‘Tallysurf” and a replica kit for making casts shall be used.

(b) Procedure - The ends of the specimen shall be cut squarely and
carefully deburred , debri s removed and the cable ends cleaned
suitably for casting.

(c) A cast of the end profi le shall be made of both ends using a
replica kit , the profiles should be identified. A measurement of
the cast surface shall be taken at room ambient temperature , using
the “Tallysurf” and recording the trace of the profiles.

(d) Ihe specimen shall be placed in a heat chamber , coiled or strai ght ,
and conditioned for 6 hours minimum at +85°C test temperature .
h eated air shal l he circulated so as to maintain a uni form test
temperature . After the conditioning period , the specimen shall
he removed from t h e  heat chamber and conditioned at room ambient
temperature for 4 hours minimum .

(e) Using the replica kit make a second casting and repeat the measure-
ment test as in paragraph (c). Compare the recorded traces for
protrusion or contraction of the inner conductor. The measurement
at each end shall not exceed 25 u rn .

13. 15 Bendability

‘r’wo specimens , each approximately 1 m long, shall be cut from the sample
unit. The middle section of the specimen shall be formed for two complete
turns around a mandrel of diameter 100 mm. (Although no special tools
are needed to guide the cable as it coils around the mandre l , a mechanism
may be provided so as to avoid any damage to the outer conductor) . Remove
the coiled specimen from the mandre l and examine the outer surface for
cracks , splits , fracturing, wrinkling or other damage .

13 .16 Inspection

Materials inspection , in-process inspection and quality inspection ,
prior to acceptance , shall be performed , the minimum requirements are
specified herein.

13. 16.1 Materials inspection

Materials i nspection shall consist of certification supported by
v e r i f y ing  da ta that the materials as listed and used in f ab r i ca t i ng
the cables and delay lines are in accordance with the applicable
referenced specification or requi rements of this specification ,
prior to fabrication .

Polyethylene ; Aluminium tubing, seamless; Wire , aluminium ,
copper-clad ; Nylon ; R.F. Connectors .

- -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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13. 16 .2 I il—proc ess inspect i 01)

During inanu fact ui~e of cab h e  , the follow i ng t e s t s  sh a l l  he
performed :

Continuity, Voltage withstanding (see paragraphs 13.6 , 13. 7).

13.16.3 Quality inspection

Samples sha l l  be subjected to the inspec t ions  speci f ied  as
follows :

In-process inspection (see paragraph 13.16.2 above).

Visual and mechanical examination , including physical dimensions
(see paragraph 13.5).

Workmanship (see paragraph 5).

Insulation resistance (see paragraph 13.8).

Characteristic impedance (see paragraph 13.9).

Attent’ation (see paragraph 13.10)

Phase stability tsee paragraph 13.11)

Velocity (see paragraph 13.12) .
Ou ter conductor integrity (see paragraph 13.13) .

Dimensional stability (see paragraph 13.14).

Bendability (see paragraph 13.15).

13. 16.4 Inspection lot

(a) The inspection lot shall consist of the number of units of
product , offered for inspection at one time . All of the
units of product in the inspection lot submitted shall have
been produced during the same production period with the
same materials and processes .

(b) A unit of product shall he 1600 m of cable , or varied by
agreement with the Acceptance Officer.

(c) if a sample fails to pZLSS inspection , the supplier shall
take correctivc action on the m a t e r i a l s  or processes , or
both , as warranted , and on all units of product which can be
corrected and which were manufactured under essentially the
same conditions . Acceptance of the product shall be
discontinued until corrective action , acceptable to the
Acceptance Officer , has been taken.

13.17 Pre-conditioning

Cable intended for use in the assembly of delay l ines  shal l  be pre-
conditioned for normal use.

(a) Two methods shall be acceptable

(1) by the elapse of time (a few weeks) after manufacture , or

(2) a pre-condition ing cycle as specified herein.

(b) The mandatory exception to method (1) s h a l l  he those de l ay l i n e s
specified by sheets WRE-SP-1918/0l to WRE-SP-l9l8/04 inclusive ,
WRE-SP- l918/06 and WRE-SP-1918/07; such assemblies shall he
pre-con ditio ned as specifi ed in (c) below .

~
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(c) ‘I’he pre-cond itionin g procedure  s h a l l  con sis t  of three  of the
f o l l o w i ng tempera ture  cycles :

(1) Step I: Heat the cable to the temperature specified for the
outer conductor integri ty test and mainta in for
1 hour minimum .

(2) Step 2: Return cable to room ambient temperature . Trim
p r o t r udi n g co re , i t ’ an y , f lush w i t h  the edge of
the outer conductor.

(3) Step 3: Maintain cable at room temperature for 1 hour
minimum .

(4) Step 4: Cool cable to -45°C and maintain for 1 hour
minimum .

(5) Step 5: Return cable to room temperature and maintain for
1 hour minimum .

After the last temperature cycle (IS steps), maintain the cable at
room temperature for  24 hours min imum before proceeding with further
processing.

13.18 Acceptance

In addition to any standard clauses that may apply in a contract
acceptance and purchase order the f o l l o w i n g  acceptance procedures shall also
app l y :

Stage (1) Acceptance prio’- to shipment , at the Se l le r ’ s p l an t  by the
Chief Superintendent , Appl ied Physics  Wing ,  Wea pon s Res earch
Establishment or his delegate (Acceptance Officer) .

Stage (2) Final acceptance , after delivery to such a location as
specified by Chief Superintendent , Applied Physics Wing,
Weapons Research Establishment.

Stage (1) The Acceptance Officer sha l l  he requi red to liaise with the
Quality Assurance manager or his delegate , and be given
reasonable access to data and faci lities , to the extent  that
the Accep tance )ifi cei’ may successfully oversight fabrication ,
p rocessi n g,  ;i z semh ly , i n s p e c t i o n , test and packag i ng p r io r  to
the shipment of cab l e  and de l ay l i n e  assemblies.

Stage (2) General standa rd inspection and accep tance procedures as
required by the contract acceptance and purchase order shall
apply.

14. PACKAGING

Bulk quantities of cable shall be shipped on reels (drums) whose diameters
shal1 he large enough to preclude the flattening of the cable and to prevent
damage to the cable from reeling and unreeling.

14.1 Cable end treatment

For inspection and testing purposes , both ends of all cable lengths on
the  reels shall be brought ou t from the packages and secured. The ends
of all cable lengths shall be moisture-proof sealed .

14 .2 Reels (drums)

(a) Reels shall be constructed of’ wood , wood and metal , or metal , and
shall he of the nonreturnable (single trip) type . All reel parts
shall he of such quality and durability and mounted in such a manner
that they shall not become loosened or damaged by shock and vibration
encountered during transportation .
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(h) The arbor ho h e  in wood ret,’ Is 1 m in di i n ie  t Cr irj l ,i r~’e r sh a ll be
r e i n  forced w i th  a subs tant i a I meta I bush ~ l l  o nieta I p1 ate to prevent
excess i ye w e a r  due to rc’c h i ug and t i n n e  I i t t ’ -

c) A cl eani and smooth face shia II he P re’.entcd t c~ t lie cable scratches
n i c k s  and den t s in the n y l ou ou ter -~ acket w i I I  not he ; I c c ( ’1 ) t  ab l e
chalk , powder or s imi  lar materials to i lnp rt ve the “

~~ lip ” may he used
to coat the reel inside faces .

14.3 Coils

Coils shall be preserved and packaged in accordance with the suppliers
standard practice .

14.4 straig ht short assemblies

Assemblies under 6 m long shall be preserved and packaged in boxes ,
suitably designed and constructed to protect the assemblies against shock
and vibration encountered during transport . Connectors shall be fitted
with covers to prevent the ingress of foreign materials and moisture .

14.5 Reel contents

Suitable labels shall be affixed showing the contents of the reel.
Lenghts of cable supplied to this specification shall have a plus tolerance ,
a mi nus tolerance will not be acceptable.

— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  - -  — — — -  - —_______________________
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A I’PE NDIX I

SCI (EUtI Ui OI~ QUAN’F I ‘ I ’ l l

Cable
Item type l orm and pack ng Quantity No t e s

1 Reels ~ 1540 in 67 10 x 154 m lengths
2 1 Reels @ 1568 m 4 14 x 112 m lengths
3 1 Reels @ 638 m 1 2 x 154 + 3 x lI E m lengths
4 1 Reels @ 12’S m 22 Continuous length
5 Reels l 1 W ~ in 4 Continuous length
6 1 Reels (1 938 rn 1 Continuous length
7 1 Reels @ 1536 m 2 2 x 768 m lengths
8 1 Reels P 1196 m 2 2 x 598 in lengths
9 1 Reels 0 1712 in 1 4 x 428 m lengths
10 1 Reels (

~ 1384 m 1 4 x 258 + 4 x 88 m lengths
11(Option 1) 1 Reels @ 1300 in 35 Continuous length
l1(Option 2) 1 Reels @ 1400 in 5 7 x 200 in lengths

12 1 Reels @ 529 m I Continuous length
13 1 Reels @ 1500 m 4 10 x 150 m lengths
14 1 Reels @ 1700 in 2 Various lengths

15 1 Assembly: WRE-SP-1918/0l 518 1 in lengths
16 1 Assembly: WRE-SP-1918/03 518 4 m lengths
17 1 Assembly: WRE-SP-1918/02 20 2 m lengths
18 2 Assembly: WRE—SP-1918/04 918 0.428 m lengths
19 2 Assembly : WRE-SP-l9l8/05 476 0.6 m lengths
20 2 Assembly: WRE-SP-19 18/06 17 0 .648 in lengths
2 1 2 Assembly: WRE-S E - 19 18/ 07 918 0.855 in lengths
22 2 Assembly: WRE-SP-1918/08 17 1 .296 in lengths
23 2 Assembly: WRE-SP-1918/09 37-1 1.5 in lengths
24 2 Assembly: WRE-SP-1918/lO 918 1 .711 in lengths
25 2 Assembly: WRE-SP- 19l8/ll 17 2.592 m lengths
26 2 Assembly: WRE-SP-19l8/12 34 3 m lengths
27 2 Assembly: WRE-SP-1918/13 442 3.422 in lengths
28 2 Assembly: WRE-SP-19l8/14 17 5.184 m lengths
29 2 Assembly: WRE-SP-l918/15 204 6.843 rn lengths
30 2 Assembly: WRE-SP-l918/l6 17 10.368 m lengths
31 2 Assembly: WRE-SP-l9 18/17 68 13.686 m lengths
32 2 Assembly: WRE-SP-1918/18 17 20.736 in lengths
33 2 Assembly: WRE-SP-l918/l9 34 27. 373 m lengths
34 2 Assembly: WRE-SP-l9l8/20 17 41.472 m lengths

35.Connectors (in addition to those required for assemblies): 1914

Totals: Cable length - type 1: Reel lengths (1) 210379 in (2) 171879 in
Assemblies 2630 2630

213009 in 174509 in

Cable length - type : Assemblies 10000 in (approx.)

Assemblies : 5561

Connectors : Assemblies 111 22
For on site installation 1914

(including spares) L30 36

NOTE : Items 15 to 34 inclusive are for delay lines specified in terms of an
electrical length between reference planes . Quoted physical lengths
assume 81% velocity factor.

_ _  
—~~~“~~~~~~ --- - - ----- ~~~~—- --~~~~ A
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APPENDIX I I

MEASUREMENT ~~ DE LAY - LINE ELECTRICAL LENGTH

Equipment requi red for this method is as follows :

Vector voltmeter , liP 8405A and accessories
Signal generator , HP 8640B or similar
Frequency counter (if signal generator does not have one inbuilt)
Pads and loads as indicated.

The equipment is set up as shown in figure II.!. The procedure is to first
connect a 50 ~ load at X and set the vector voltmeter phase adjustment to zero
(on the ±60 range), at about the frequency expected for resonance of the delay-
line to he measured . The delay line to be measured is then connected in place
of the load at X , with its free end either open-circuited or short-circuited.
(If the latter , the short circuit used must place the short at the connector
reference plane or else a correction must he made for any additional length intro-
duced . An open-circuited type-N connector gives an effective open-circui t very
close to the connector reference plane). The frequency is adjusted to give a
minimum magnitude on probe B and a zero phase reading. This frequency , f (in

MHz) is then used to calculate the electrical length , L , from

- 
74.948 NL

r

where N is the number of quarter wavelengths in the resonant length of line.
N is even if the line i,s short-ci rcuited , odd if it is open-circuited. The
system should be rechecked for phase zero with the load at X : if the pads are
nominall y identical the frequency sensitivity of the zeroing should be very
small.

The theory on which the method is based is as follows . The initial nulling
of phase removes the effect of any inequality in electrical length between the
power splitter and the two probes. The pads serve to isolate the probes from
each other. With a load at X, both probes read the forward wave amplitude , 1 F•
With the open- or short-circuited line connected at X , the voltage at B is the
sum of forward and reflected waves , E

F and ER, as indicated in fi gure 11.2

whereas probe A continues to read EF. Wi th the frequency adjusted so that E1.
and E

R 
are 1800 out of phase the magnitude reading at B is a minimum and the

phase is zero . Thus the effective impedance at B is a minimum and the formula
quoted follows from the usual rules for impedance transformation .

The length L, is measured from the position of probe B to the end of the delay-
line , so a correction must be subtracted to give the delay-line length between
reference p1~tnes . This correction is most conveniently determined by measuring
an air-line whose electrical length is accurately known . The di fference between
the measured and quoted electrical lengths is the correction to be applied.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SIGNA I VECTOR VOL I METER
G E N E R A I O R  

It - i ir_
I t o  °Ik h A  H

I! ~ iI 
o 0 0 0 0

/
5O , j i LOAD / I \

11536 11549A 11536

~~~3OdB PAD

Figuration 11.1 . Equipment configuration

h N C R E A S I N G  F R E Q U E N C Y

ER

It E F::V A
P H A S E  (A ,B)

Figure 11.2. Phasor relationships

_ _ _ _  
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APPENDI X I I I

INSECT RESISTANT JACKET : TYPI’ 1 CABLE - TENSILE STRENGTh

AT YIELD AND ELONGATION AT BREAK

1 1 1 . 1  Test specimens

111. 1 .1 Preparation of test specimens from jacket

(a) Dumb-bell test specimens shall be cut from a portion of the
complete jacket from which any bonding compound has been
removed without damage to the jacket . Die “D” as specified
in ASTM D412-66 shall be used and ink marks with centres
25.4 ± 0.08 nun apart placed on the narrow portion of the
specimen with a bench marker described in the above methods .

(b) The mean cross-sectional area between the ink marks shall
he determined by calculation from the smalles t width and
the mean value of the thickness measured with a micrometer
reading to 0.025 mm (0.001 in).

111.2 Conditioning of test specimens

All test specimens shall be kept
0in an atmosphere of 65 ± 5% relativehumidity at a temperature of 20 ± 1 C for a period of not less than

16 hours immediately before being tested .

111.3 Methods

(a) The temperature of test shall be 20 ± 5°C. The test shall be made
with in  five minutes of removing the test specimen from the condition-
ing atmosphere and the test specimen shall receive a minimum of
handling.

(b) A minimum of five specimens shall be tested for load at yield and
elongation at break on a machine having grips of the self-ti ghtening
type. The maximum distance between jaws of the testing machine
shall be 63.5 mm (2.5 in) for dumb-bell specimens cut from the
jacket . The speed of jaw separation shall be 5.08 mm (0.20 in)
per minute ± 25% , given as speed ‘B’ in ASTM 0638.

(c) The tensile stress at yield shall be determined from the first
point on the load-extension curve at which an increase in elongation
of the specimen occurs without an increase in load. (See
figure 111.1). The distance between the gauge marks at break shall
he recorded for each test specimen . The latter may be conveniently
measured by means of di viders on a suitably graduated ruler.

(d) The tensile stress at yield is calculated by d iv id ing  the load at
yield by the original minimum cross-sectional area of the specimen
as determined in 111 .1.1 (b). Percentage elongation at break is
calculated by dividing the extension of the specimen at the moment 

—

of break by the original length of the specimen as measured between
gauge marks and multi plying by a hundred .
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load at y ield 2Tensile Stress at yield = . . . (km/rn )original cross-sectional area

Elongation at break = extens ion at break x 100
original length

LOAD A T BREAKIN G POINT
YIELD YIELD /‘

LOAD / I
(kn)

/ 1/ 
EXTENS ION AT BREAK

EXTENSION (mm)

Figure 111 .1. Typical load/extension curve in tension of
nylon show ing load at yield for Die D test
specimens

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

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



- , - -~~~~~ r~ ~~~~~~~~~~ 
— —.-—

WRE-SP— 1918(A)

SPECIFICATION SHEETS WRE-SP-1918/Ol TO WRE-Sc’-1918/20

**All lengths quoted on this page are electrical
lengths between reference planes **

Metres Identification sleeve numbers
WRE-SP-l9l8/~ l 1.235 ± 5 mat 1001 to 1518 m d .

02 2.469 ± 3 mm 1519 to 1538 m ci .

03 4.938 ± 5 mm 1539 to 2056 m ci .

04 0.528 ± 2 mm 2057 to 2974 m d .

05 0.741 ± 2 mm 2975 to 3450 m d .

06 0.800 ± 2 mat 3451 to 3467 m d .
07 1.056 ± 2 mm 3468 to 4385 m c I .

08 1.600 ± 2 nun 4386 to 4402 m d .

09 1.852 ± 2 mm 4403 to 4776 m ci.

10 2.112 ± 2 mat 4777 to 5694 m ci.

11 3.200 ± 2 mm 5695 to 5711 m ci.
12 3.704 ± 2 nun 5712 to 5745 m cI.

13 4.224 ± 3 mm 5746 to 6187 m cI.

14 6.400 ± 3 mm 6188 to 6204 m c i .

15 8.448 ± 3 mm 6205 to 6408 m ci.

16 12.800 ± 4 mm 6409 to 6425 m d .

17 16. 896 ± 4 mm 6426 to 6493 m ci.

18 25.600 ± 4 mm 6494 to 6510 m ci .

19 33. 792 ± 5 mm 6511 to 6544 m ci.

20 51.200 ± 5 mm 6545 to 6561 m ci.

- 
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