
AIR PUBLICATION 

1130-1825-1 
Formerly 
A.P. 4343C Vol. I 
Book 3, Sect, S. Chap. I 

PLESSEY STANDARD BREEZE 
CONNECTORS 

Issued Dec. 67 

GENERAL AND TECHNI CAL INFORMATION 

BY COMMAND OF THE DEFENCE COUNCIL 

Ministry of Defence 

FOR USE IN THE 

ROYAL NAVY 

ROYAL AIR FORCE 

(Prepared by the Ministry of Technology) 

Prelim. 
Page I 

/ 

/ 



AI~DMENT RECORD SHEFf 

To record the incorpor.ttion ot mn Ameod'ment List in thb public:uion, 
slan ;»pinsl the opproprll).C6 A..L. No. anc.i lnscrt lhe date or incorfl'()l':ltion. 

A.L. No.I AMEN.~JiD BY, I DATE 

• .. ... t .... I ........ ................ ............. ! .............. . 
2 

1 ...... J 

4 

5 

6 

1 

s 

.. .......................... , ............. . 
...... -.............. ................... .... , .. ,_ ,, ............. . 

- .............. _ .. __ , ........ _ ........ ......... .. 
.. ,._,,,_ , _ , ,. .. ............................ .. 

--........ . 
9 

10 

II 

12 

13 

··· ···· '""'•·· ···· .................... ,, ............... .. 

........ ,,,.,_,,,,,,,__,,,,,, .................................................... . 
14 

15 ... . ....... - ......... .............. _ ....... ............. - ....... . 
16 ...... -·· ......... -....... _,,, _ , .... _ , .............................. . 
17 

18 

19 

20 ... . ..... , ........ .._ ........ ········-
21 

22 
2J 

24 ... .. ...... - ........... - ..... _ ....................... .1.. ............ .. 
2S 

26 

27 

28 

29 

30 

31 

32 

33 

'Prelhn. 
ruaez 

.. ········-········--·····- ···- ·······-.. ···· ...... _, .. , ... 
·······-·······- ········ .... -· .. ··~--...................... ······-

A.L. No.I AMENDED BY l DATE 

...... J:!. ... T ........................................................................ .. 
35 

36 

37 

38 

39 

40 

... ..................................... ,,.,,,, .................. . 

............... ....................................................... - ........ _ .. , , 
41 

"""""" "!""""' ......... .................... .............. ...... .......... . ... . 

42 
···-··· ······· · ........ ...... .... . . ..... ...... , ....... .... ..... . . . _ , ,,,, jj , , ,_ •• • • 

... ~:::: : : : ::: :::::·:::::::::::::::::: .. : :::::: : · :::: ~:::1.:::: ::~::: .. 
45 ··-····· .. ····· ........................... , ................................. ······--······· 
46 

47 

43 

49 

50 

51 

52 

53 

54 

55 

.. _, ........ ........................................................ .. 

"""56"-'f" ........................................................ ............ _ 
·-·5;·""l """' ............ ..................................... ..... ........ .. 
....._ ............... ...... ............ -................................. ... - ......... . 

58 

59 

60 

61 

62 ................ .......................... .......................... 1·· ........... . 
63 .......................... ............................................................ 
64 

65 ..... ......... ......................... ..... ........ 
66 



AJ' llJI>-InJ-1 

LIST OF CHAPTERS 

1. l'lcs~cy autndurd breu.e connectors 

Chapter I 

PLESSEY STANDARD :BREEZE CONNECTORS 

ltttr()(./m•tfml 

n .. ...,rlption 
Fi n·tlunit 
Normal ur uver$t-.frte writ 
BulkhraJ unit .. 
f'r~ssflri=nl blllklreall unit 
~jJeflol purp11s~ nmnet·t tJr.t 

rontarl.t 
CmuU'clflr nctu:wd~s ~ 

,')purf'.t nnd r~plru:~mcnts 

,..,.!{. 
I 
l 
J 
4 
5 
b 

1 

10 
II 
12 

IJ 

Fixed unit-li;(ed rms \<'crsion 
Fi,td umt-lo~<c pin!\ "cr;o,iun 
Fi~cd unit- dirnatic·prool •. 
1-i•cd uml (exploded) climalic-proof 
Fi'ed unit, stages of de•clopmem .• 
F~ un11 (e\ploded) with couphng 
nm and cut ferrule. chmauc.proof . 
l'rt'c urut (c.>piO<lcd) With couphnJ.~ nUI 
and inner and outer ferrule>. \'ibm lion 
pn>••f .• 
rl"t'~ unn., stage~ Q( uevclopmcn ~ 
Uul1hcutl unit, cllntuuc-proof 
llulkhcllu unit, stage.~ uf do\'clctl!n1Cill 
l'reS$Uriscd bul ~ h<u,l unit 
Prt"<>uriscd bul khtlld unit. s lngc'il (>f 
llevelopment 
l'ixcJ unil (llct:tdmhlc lcau~). >tafltS 
<'f de•durmcnt 

I<~W<ti1Xc.67 

C ONTE:\TS 

Pug£• 
3 
3 
3 
5 
II 
9 
9 

11 
II 
12 

Ctmrucl arrtmjltmtntJ' 

ht,~lnlclifHL\ ror II._~ 

PrefNIFatltm,, .. 
ll'irlng conn~CIIITJ 

Asscml>ly 11{ t"aillr Jittmgs 

EjcctCir tool 

Rt'ttt'lt ing c·ublt•.~ 

J'louming crmniTtor.t 

,1/uthrg ctmnet ftJrs 

I' age 
12 

12 
12 

13 
14 

IS 

IS 

IS 

IS 

11.LliSTRA'110NS 

Pllge 
3 
4 

4 
4 

5 

6 

6 
7 
8 
8 
9 

9 

9 

FIJI.. 
14 

· ~ 16 

17 
18 
19 
20 
21 
22 
23 
24 
25 

26 

27 

Fr<-.: unit (shorl rc:~ch), st.;Jgcs uf 
o.lcvdopm"nt •. 
Heavy duty prc\•uri~ed bulkhc:td unit 
Quid, rdca'iC thed and frcc unit>. 
stur.s of development 
Cut ferrule used wuh SCI"t'CnL-d cable 
Prcparotion of ends of screened cable 
Ejector tool 
Conlllcl urr;mgemcnt• 
CuntGCIS 
l'a ncl p1crcing detail~. fixed utut 
i>unel p1CI"Ctng dcllul•, bulkho:td uni l 
Panel piercing details, prossurl:t~:d Ulut 

Prl ncl picrch1g <lelolls, heavy duty 
bulkhead urd l • 
Panel pc1rcing dctn1ls. qu1ck release 
urtil 
Dimcn>ion' fixed unil Jetachnblc 
kad; 

f'nge 

10 
10 

II 
13 
13 
I) 

16 
39 
40 
41 
42 

4J 

43 

1)4 

Ch.lp. I , Poac I 

1\! 



IJ,T"USlllA1'10N$ (continued) 

Frg. Page Pig. /'np.~ 
28 D1mcnslnn$ rre.t.: unit .. 44 36 Lun~r and outer ferrules 49 
29 Oi.mcn~icms short rc:lch free tmit 45 37 Fcrru.les for plastic wbiug 50 
)(\ Fi.~~d unil sc1rling c:J p 46 31\ Conduit l'crr~r lc Type H 50 
31 Fi>cd un tL s<·reen ing co p 46 39 Conduit ferrule Type G 51 

l2 Coupliug unlL 47 40 Elbow assembly :5l 
33 FixcLI '"' '! shroud 47 41 Tee connedor .. :52 

3~ Fcrruk ph1re assembly 48 42 Cut fermlcrouocl bas~ 53 

35 (' ltltfl p rings .. 49 43 Cut ferrule squ~(e bas~. 53 

TABLES 

No. Pap,c No. l'<tge 
J FL~c<l unil (u luminium) 17 
2 NQtnUII l'rec u11it (nluminilrm) 19 

3 Rewrsc free unit (aluminium) 21 
4 llulk)lcJ<.l unil (n luminiun1) , . 23 
5 Pressurized bul khe~d unil(nlumitJh Lm} 25 
6 Fixed unit ( bross nod s lctl) 27 

7 Norn1n l free unit (lmu;.s :tnd s teel) 29 

20 Dimensions nnd paM I piercing details 
(quick-release} unit • , 4 3 

21 Di.mc11Sions (fixed unit) (clctaehablc 
le:•ds} .. .. , . .. .. 44 

22 Dimensions (free unit) # 

23 Dimc.n~ions tshorl·l'each free unit) . . 45 
24 SparM and replacement~ (uprutcd 

vcrsi()ns) 45 
8 Rc,·crsc free unit (bmss und steel) 31 25 Fixed unil sealing cap 4G 
9 Uul~ hcnd ulllt (bras.s :tnd sieei) 33 26 17Lxccl uJJil ~crec.ning C~(l 4.6 

10 Fixed unit (delucha!)lc lead~) 35 27 Coup Hng unit . . 47 
II Free unit (short..reaclt) 35 28 Ft.ed urlit ~I'U'oud 47 
l l Hc'11VY duty prc$~urized bulk.head 

COOJICCIOr bloCk 36 
13 Quick-rclcus<· fixed tllld l'rQ! units 36 
14 ·n ,crmocOUt>lc unit . . 37 
15 Contnets 3S 
16 DitncnRlons nnd panel piercing dcrnils 

(fixed unll) 40 

29 f'crrule plate assembly 48 

30 Clamp rings .. 49 
31 lnner und outer ferrules 49 
32 t-;crrulcs for plastic Lubing 50 
33 Cond uit ferrule (1'ype H) 50 
J4 Conduh ferrule·(fype G) 51 

17 Dimensions nn.J pu nel pierdng dclails 
(bulkheu•l unit) 41 

IS Dimensions und panel picrciug dcUtils 
(prcl<sut'ized) bulkhead unit . . 42 

19 Dinron,iorul and panel piercing de.tails 
(heavy du ly) bulk.heo.J wuL • • • 43 

35 El\>ow :l~$embly 5 1 
36 Tee ~on ne<:lor ~2 

37 Cul ferrule (round bns<}) 52 
38 Cut rerrul.: (square base) 53 
39 Ejcot<Jr tool 54 

l .EADING PA.RTICUV\.RS 

Curm\1 rn1ini\S: 
7A, 19A, 37A nnd MA 

Voltngc rutins (s•'ll lcvd) ; 
250 V n.o. (If 3SO V J .c. 

Conlutt details: 
brass, s~vcr-pln tcd ; crin1ped or soldered 
tllnuection~ 

Conracl rc!\isto.occ: 
less lh!ln 2 mllhohms for cuf(ents less than lOA 
less lh11n I rnilliohm for currents grcuter 
tlmn lOA 

Tcm perature range: 
- 65 degrees C 10 + 150 degrees C (uprnted 

types) 

Altitude rnt iogs : 
20H V. n.c. c;r 300 V d.c. nt SOJ)IJ(J It 

Compatibil1ty : 
•·e~isuuu lo w~ ter :tnd lluids 

Lubricants: 
Polypn ste 300 to DTD 900/4669 for lhrends; 
ZX- 36 for cahlts, clc. 



lntlfkim mm 
I . fhe l'ks\Cy \lru>dard brccte muge of connecton 
were dcstjtncd primanly for use in d.c. systems but 
are no1 r.-.uklcd lc> low volt.~gcs provided due 
con.<idcrallon " paid 10 \•OIIngc. fn:qucocy, etc. 
The C<lllll«h>r\ nrc eli malic proof pTO•idcd I hey arc 
nol fully «r<>•cd They nrc "'a.lablc m nlummium 
and Ml'<"l 'hell\ m •1\ \Vc:<- dC'Iign;~tcd A. Z.. H. C. D 
and I (a •c,cnlh ,;,c I · wru. available in the t'orly 
dc\CIOJimcnl Mage. of Lhc connc:c:tor: also, 1hc ca.rly 
mnges tncludcd bm,s.hclls), UniiS mstcclsheUsarc 
fin:pruof (<~ fircprmlf mut p.1'15in~ d.c. will continue 
to operate for S minutes ln.1 tolnl name envelopment 
of 1,000 desrccs C. nnd will allow no passage or 
flame for 20 n11nutc.). 

2. lmprmc<l cltnrnclcri~tlcs ltn'e been incor­
p.muccJ ln1u Stnm.lnr<l connec1ors to sive them wider 
ttpplicn tions. 1 he currcnt designs or units are 
clnsstfied n~ follows.-

( I) Clinwtft··pruof ( lilt/ ••i/mllfOII·pri>Of types. 
These ha ve bconm;ttlcspl"shprofli'by thc suiiablc 
p<>sitioning of gaske t,, The ;,ockc:L unit C<luL(Iiu$ 
~111'111!1 con races whi~h. LUgcthcr with the coupling 
nul (drilled wit11 lloks for wire locking), safeguard 
the '"'11 ug01115t exc~ssivc vibrntlon. Froe move­
ment of the pin COIIInots fnciliLnlc~ muliog of the 
connec1o~. i\11 the IMula lors. insulating rlngs 
hnd w:o1hcrs nrc of tlltl lctinl$ resistant H) 1\lgh 
temcX'mlurc, and lhe mounting gaskets etc. are 
resl;tllnl to o1iiJ und hydrocarbons used in aircraft. 
(1) Cllmatfr-proof. }irrpronf nnd ••ihratiou-proof 
t)prs. 11>= nrc ~po:cillcnlly for u~c on lhe engine 
~ide nf n Oreproof bulkhead and "here excessive 
Y~hrnti<lll i~ cxr.cricucct.l. They arc electrically and 
phystc~lly <mulnr 10 nod tntcrchangeable with the 
IYJ'C\ dc,cnbed under 2 (I). but lhc shells are of 
•tccl (ni•kcl-phltcd) ancJ hish tco»ile steel fixing 
SCI'e\\'5 and stiiTnuts nrc provided to sc:c:ure the 
umts agatn\1 the olf«ts of engint vibratlon. 
(J) Prnrurl:rtl IJpU. These nrc for usc on 
prcs.<ure c:nbm bul~ heads. 11tc:y have aluminium 
~hrll\ ami nrc sen led Qgalnsl a pressure dilfel'l!nce 
or IS 11>/in•. They arc no1 suitable for usc in high 
tempcmturcs. 

J. The St311<lnrd shell styles in the mnge provide 
for fl•cd. llulkhcatl llntl free unit• in the Vllrious 
shell 'i1c:• und twenty-three di!Tcn:nt contact 
nrrungcmcllls. A w1dc \"Oticty of fiuings h available 
lo u.ke :;<;rcencd or 11nsc:recned single or multi-core 
cahl" 1 he fr<c unit• ~ vi1 . .socket units) nre supplied 
ns " normul" or ''revcr-o" (\cc para. 20). 

ol. Mismullnl! or !IntiS is prevented by the 
dlsro~hion~ ol their pin rtr socket cc:mtacts. Fi.,cd 
unit\ (tJings) including hu l ~head units :~rejiHed with 
pin contucts; f•·cc unit5 (sockets) i~rc fitted with 
socket conwcts. 

5. All unll < have prClgressed from their original 
d<'ll~n~ nntlunit> nt di iTercno Mngcs arc in c"istencc. 
The u~c uf cnrlier dc;,;igns uf units i• not. n:Cflm­
rnendcd nml currtuL \1cr~ions CJf dn:~ uni ts ure 
SUJiphctl ;ts rcplncclllcnts. "I he current versions arc 
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those units incorporauns the chuntctcrl\11~ de· 
scribed in para. 2. ll oll.e,er, a full li't nf lhc JIRrt 
own be~ flf all uniiS in e'istcnce i\ ltl"en '" fabl., I 
to 14, which indicnt~ the \JirJOUS lla(!C$ or dC\'Clop­
mcnt, and lite roam f<nturcs of each cJc\clopment 
:.1.1ge arc describftl below. 

Oesnlptlon 

Fixl'd omit (Toblfs I and 6) 

Stage I (ji.\l'll·pins vrr;rimo) 
<1. This style of unit (fig. I und S) wu\ tho nrigmal 
desiJ;O; it con~isted of nn ln,ulatur <If phenolic 
matcrinl. in which the pins are permanently moulded 
in po;ilion, nnd ;m aluminium, brn" or >tccl ~hell 
mAChined from bar. 'ntc squurc llnnge i~ Integral 
with the shell. 

Fig. 1. Fix«! Wlll- Rx<d pim ~mlou 

1. Four nuts and bolls hold lhe unit together and 
sccurr the fklngc to n p:tnel. l'he shell shroud\ the 
pins and is internally threaded 10 rccetve the free 
unit sht!L The pins have \\til< which are Suttable for 
Sflldcred connections only. 

Stag~ 2 (loo.!L··pin.r •·rrsitm) 

s. lt> lltL~ style flf unit (fig. 2 :~nd 5), the iot}ulator 
comprised two identical p.;r.,, In o rder 10 re.tuce 
crceragc, the pcrhnt tt.'l'3 of the pin conluct holes in 
these discs urc forrn~'tl with stcppe<l barriers S(> thnt 
the surf:lce :trc:t between the rin' is inCI'CUM!d. The 
bases of the pins nte ~:u1dwlchc<l b<:t ween the insula· 
torn when Ll)cy ore clamped w the shell Jltwsc by 
the fixing bolts. In smgc 2 units the llnngc corners 
aru Jrl llcd nnd HlJlt'l<'d to ncccpt t h~: llxlniJ blllts. 

Stage 3 (rlimlllfc·pronf •·er.<fon) 
9. ln the stugtl 3 vcrslon (fig. 3. 4 nnt.l 5), lWO 
rubber insuluwr gu~kets (on eilhcr tnce of I he l'ro nt 
iJl;,uts tor) and n shell ga;,ket wer~: tnl m uuccd to 

Ch•P· I, PniJC 3 



R£il!l 
INSULJ\TOR 

~IN 

Fig. l. l'ix<d unit-too~ t>los \Crsion 

mnke 1he unit proo( oaai11>L dimatic conditions 
(providing I he unit is nol fully exr osed). The rear 
in.<ulat,,. i~ rclfesi~nell 10 n~copl pins tha i ate 
suiliiblc r~r crimped or <oldcred connections nnd is 
mode deeper to shroud the conneclions. 

"f\O"iT 
ltl !.(II..ATO~ 

Fig. J. }'b.ed unit clhmll ic-JJrtM•r 

10. The comrl"irc <quurc llnll jlC is malic up of lhc 
flange imc.p;ru witl1 Lhl~ rear Jn~u lo lor. thl! front. 
in-;ulut<'r llis.c; together wll h •Ls lwo gaskets, the 
nnn)\c lntogrul with the ; hell. !Jnd the unit ' hell 
ga~ker. Fnur nu1s nnd b<Jits ho ld the unit lr>gclhcr 
nnd SCClll'C the ftangc to U panel. 

Sw.~,· -1 (llflrtll<'il •w.<lnn) 
II. 1 n 1 he Slagc 4 version (foiJ. 5), 1 be front a nd rear 
iM~Iall.lr' were alkyd, the shell n nd rcnr insulator 
£1L•kcL< ~ihcono rubber llnJ ,, se.:uing gn~kct nr 
Pogc ~ 

silicC!llc rub[)er (designed to uccert 1bc ma.Ling rim 
oflhe free Uriit) rcpirlocd I he front insula lo r goskel 
of tbc stngc J version. t\ lso, a brass backing pla.te 
Was imroducod bcl1ind the rear insul~ tor in ord~r to 
prevent dmn:ngc wbcn the IWIIS ate lightened. The 
cbnngcs lcadjng to Lhi.s singe enabled the ur\ii to 
oper;llc bclwccll ambien t temperatures of - 65 
degrees C. and + 150 degrees C. 

MOUNTING 
taiASI<ET 

~-AS$EMOlV 
SCREWS 

. 

~HELL 

~-FI\ONT 
~NSULAfOR 

~~~ PIN 

~~CONTA.CTS 

T ig. 4. Fl~cd unit (•xplodod)- clima.tic-proof 

Stage 5 (impru••ed flu it/ resista/11 ••crsion) 
12. 'This version diJJcred from staac 4 in ll\ul the 
sh.ell nnd rc;• r i n~!J inlpr gasket material w:.s asbcsl os 
llbre. This dtungc improved r.sis lancc lo lluid$ nnd 
fire. '1'1\c~e u nits arc splash-proOf aJld vihration­
proof 1vhen assembled in alum.iniUtn shells a nd 
splasb- proof, lireproof und vibrulitln-proof when 
assembled in stcd shells (par:1. 2(1) a nd 2{2)). 
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l'il(. S. FLxed unit, stng"'s of develolmll'nl 

Ntmno/ nr rvrtr.!~ fret> rmir l Tal/Irs}, I. 7 and ll) 

SID~~ I 
I.J. Thi< >tyle of unil (fig. 8) w.l< the 1>riginol 
dcsogn. manuf:octurecl '"'" rimmed shell< in 
nlumonium. bra"''' sled. h includcs n long <ockcl 
uo5ul;o1or nf phcnohc mnlcrial and a prc:sscd comb. 
Solid end •plil type soc~et contncu wotb short wclls 
(suunblc only for soldenng) nrc u~cd :ond these arc 
prolccted hy an onsulnling sleeve nl the well ends. 
A din monel lmurkd coupling nut screw• on tu the 
l>"ck uf the shell to S<oure the osscmbly: u11hc rront 
ur the shoJI thL' iusulni<Jr i~ rcaaincd by on iosulotiug 
rlng lind tl clrclip. 

S'laJ4.~ 1 
1-1. In l11is style (fig. 8) lhc shell and C.OIIpllng nul 
"ere modified. Th~ shell rim is cn>lellalcd :md 
longer shdls arc used m swcs D. b a nd F. The 
~oupling nul i< nol knurled bul oucellalcd . A 
shortened MJC.~CI insulalor is usco.l and I his is bac~ecl 
by n comb insulator in place of the pressed comb. 
Rolled rypc ~oekcl conlacl' (<uicable for soldering 
nr cromrong "nh 1he we ur chombks) are u"'d ano.l 
lh«c ure prolt<tco.l by insul:uintt slcc><"> ut lbe well 
emf< (one •lecve os usoo in n SIIC A, Z. 0 or C shell; 
t wn •I= cs un: u,;cd in a ~i;,t 0 , E or F sheUl. The 
imul.uor is rcl:tin«l by the on,ulntong ring a t lhe 
fruul Jnu :1 airclip ol tbc back. The coupling nul 
screw~ on to the back of the 1hell I" secure lbe 
"';crnhly. 

Sing<' J (1'1/rrwrir·/IWii} i'rrslnn) 
15. Units ll l stage l (f'lg. ~ und K) differed from 
lhusc at <~age 2 in thnt I he •hell rimunu 1ho coupling 
llUI h:tvc slraight rnurls. The U<c ur 3 comb 
in<ulaoor in thL< oypc rc,lncL\ the u.c of the unll to 
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arrnngemcnls of 7A and 19A conlac1s only. The 
'hell lenglh is 1 he !';omc as al Mage I and a ~inglc 
in.•ulurin[! ~Icc-., i< u'Cd. A ferrule {!askct h:b been 
introduced between lhe COUJJiing out and tbc cudip 
nttbe h:u:~. a nd u >t.l.ling l!'l'l tt fits on 10 the front 
or lhc ~hell rim. 

Stage 4 ( •·fbwtion·proof vtr3/tJII) 

16. Unit~ nl stn~e ~ (fig. 7 nnd ll) introduced 
vibration-proof socket contacts (smtnble for sol­
dering nr crimpinjt whhL1lll tl1e u~e of thimbles). A 
prcs.~eu ~ornb rc1tlu~cs tho conob insllfalor used at 
stllgc 3. mnkiug lhc unit s ul tubh: for usc with 
nrfUIISCment~ which it)t ludc J7A nnd 64t\ cont~cls. 
Wire locking hnles nrc drilled in I be coupling nul 
M :on addct.lprcctootl i~ll :ogainst vibrnl iou. 

SIOflf S (lmprm rd r•tmlant wrslon} 
17. Units at >tagc 5 (fig. 8) dlllhed only in tbc type 
of contact u<;ed. fht.'S¢ contacts are nn improved 
lype using cirehps nnd were designed In pro•·odc 
ligl:ller msc:T1i<Jn lr1:oding and gn::olcr cuni!U;llcngth. 

Sw~tr 6 (llptlllt·J l'l'rsltm) 
18. l 1nil' nt thi' si;Jgc (fig. 8) were dcsign"d 10 
urcr.llc bel ween :unbicnt tcrnpera tur;:s of - 65 
degrees C. nnd + ISO degrees C. fhcy ure similar in 
con$tructiou to llaosc lo StujJc S eAcepl that lhe 
socket nnd ~,ma n insulrtl(•r~ rorc ur nlkyd. and ohc 
Sh(>rter insulntinj\ Sleeve nnu the ln~ulating ring nrc 
of flbre~loss (f'.T.F.I'. cotu~c.l): I he ferrule guskcL is 
of silicone ru~hcr. A stccllllroo•r ring hns hcen lntru· 
du~:~;d nl lhc I'CJir Uf the iii\ Uial iug sfrc\C. rhc 
~caJing gn•kct i~ nut indudcd in tllo assembly boo~ 
nlwnys accomp:onocs rhc unll sillct ilmny be required 
to mule Wllh an early type or fixed unil . 
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jQ !NSULATINCO 
~ SL££VE 

~ 

FRONT 
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SHELL 

Fig .. 6. Free unii {exploded) with coupling .nut and 
cui rcrrule, clhnui:ie-pl'<lor 

COUPLING Nut 

OUTER FER RUL.E 

INNER FERRIJI..S. 

FE~RULE GA.SKET- ¢ ) 

C)-crRCLIP 

INSULATING SLEEVE ... 

~PRESSED COMO 

SHEl.L GASKE T-0 

Eig. 7. Frw unit {CXIIIodcd) with coupling out a.nd 
inner <~nd outer rcrndcs, •·ibration proor 
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Sm~·· 7 (iiiiJIM•·••d jlai tl r••.<i.tttJnl versif.lll) 
19. In 1 hi~ VCifii<•n the ferrule g11sk~L is made of 
asbtsto~ JJb1.:. thu~ gh ing Lite untt improved rc.'l i~ .. 
tnnce ' '' fluids onJ lin:. 'rhcsc un.iL• are w:tlcrproof 
and vihr:ll l<•n· Jirtl<'l' when IL<>embk-cl tn nlumlnium 
'hell> 11 11J wll" 'rl"llnf. fir~proOf and vi brat ion-pr<1of 
when 3"cmhled in Rtcol , hells (porn. 2(1) and 2(Q)). 

Bu/~ lwtul,, ll /t ( Tf1hlvs 4 nml 0) 
Stag~ I lfi fed pins l'l.'rsimt) 

20. Th i~ >lyle of \111it (fig. IQ) w..,; the <>nJ!.innJ 
4.h::.ig11 .1ntl \lrfl( manu ractur~d \VItb aluminium, bra~ 
nnll steel shell~. In d fcct. the sln_ge l bulkhead unit 
consistS of two stngc I fixed units joined b:,ck-to­
b:tck bu1 wll h " single insulolo r {of phenolic 
llllllcri.ll) in WhiQh Wcdnl doublc-endbd pln5 ar~ 
rntHtldt:i.l m po$ititm. 1l i~ uscLI to c()nnccL two free 
units. one n nonnnl unit, Lhc other a reverse unit.t 
on cilhcr oleic of 11 hulkhend (thut l~ . the frc.o uni ts 
ore mlm>r image; <Jf one nnothc r but Olhtrwi.~c 
hJentjctd). 

St(Jgc.• 2 (ltnJS(' pins '+trsion) 
1 1. Thi< versiun (11{\. 10) dlfTcrcd from singe I in 
tli31 tho insuln fion WIIS fonncd of 1wo iUcnt icr•l 
(0111Jl<Jncnts. ench hnving slapped o;>roepagu barriers 
ut lhc rerlmct<rs Ill' the cllntn.:l. hotcs (rmru. 8]. The 
haS<:s of l ilt I'll"' ttl'c stultlwich.cd betWeen 1.hc 
insulu lors wJwu the OnnJ:\C is secured by tbe lixing 
hulls !111cl nut<. 

Sro1w 3 (rlunattr·pm<if •wsmll) 
22. In the slogo 3 versitln (fig. 9 nnd 10}. two 
rurher in;ulntnr gaskets l <·;~ch on Ll1c pin face Qf the 
iuRulntor.} uud a •hell S~'k<'l were inlrotlu"''d lo 
maRe tht:: unil climat ic .. proc)L 

!idCI. .• I.. 

·, 

$'rage 4 (ti{Jrtlted IW.viijn) 

23. In Lh~ ~~ n ~~ 4 l'tt5l1111 (fi ll• 10), the rrolll ;111cl 
rear in~ula tor ui~c,< were rilky<l nntl the Shell gu,k~t 

.silicone rubber. A scatmg and n rcvcrst seating 
gaHkcl (u"!>igncd tu accept the leading edges of 
mat.lllg sock~t uuil>) l'crla~• I he io; ula tDr gn~kets of 
Ll oi ts i 11 sto.g~ J n ad these arc nlso uf >11iconc rubt-;er, 
The cha nge~ le:uling to this swge enabled the u 1111. 
t<> upcr:Hc bet"'(:en ambient temperatures pf -65 
degree~ C. aJu.l + 150 <.Iegree.~ C. 

Fig. 9. Bulkhead unl t, climotic-J>roof 

81</gl.' 5 (imprt>>'l 'r/.J)uid-r~.ti.wmt IW.rlo/1) 
24. UnitS a l t hi~ s1ugc dilfer from those nt Sttlgc 4 
in lhnl lhc shell !(~SK<ts HrC I'CpJnced or simiJur 
saskcts of asi>estos fibre-; This challge Improves 
rc!Jslancc to nuids and Ore. These unit$ nro wak r­
proof and vibrntiM-proof when ,.~sembled · io 
oJumittium shells. ~Uld Wnterproof. fireprOnf :!lid 
vihrnl1ou-pr('''r when nS>;cmbled in StL'tll she lls 
(p:trn, 2(/) Hnd 2t2J). 

S"TAC.i£ 2 

IC~c ~~~-UJ 
lt,!iUL ~l'Oil GASX HS SEATIN(i; (;ASKCT RfVER${!t(ATit4(:; 

STAGE.l ~AGI: ~ G/\!-:·KEr 

Ffg, HI. Bulkhead unir, ~togt-s or deve!o~mcnt 



J>r~JJuri:l'<llm/khtutl wlil (Tublc 5) 
Slrll/• I (llrigiiltll •ersioll) 

;LS. This style of unit {lig, II Uitd 12) was tnanu­
fnt·turcd Ill i) lumimum -=md di1Ters from I be normal 
lypc lmlkhcau unit in Lh:u it ha.• a round Aange 
Integra l with the shell. The shell is ' trcngthcncd nncl 
eMmins two idcnt.ictd insulator di~cs of phcilolic 
mnt~no I t>ondcd together by sealing compour1d wilb 
the ~out>lc·endc<l pin~ muuldcu in pvsitiott. A 
sc.1ling gas ket i'l lllted between tlte insulator Uttd 
the shell. Com.pletins 1 ho sen ling requirement Is a 
mounting gasket lil ting inn recess. of the front f:lce 
of I he Jl:lngt: :lnd tL unlL <.:over li lting ng_'linst I he rear 
'fucc of Ute Oung.:-. ri.'llng boi~J; un\1 nuts (f<lur fqr 
sizes A nnd Z ; eight for sl;>.e~ U, C, 0 a.nd 6) hold 
tht unit lOt~ethcr and ~ccure I he unit to a huJkl>cud. 
n tc nnlt is pr•JOf Hg;tin~t 0 pressUr( of 15 lbiin• hut 
is not ,1\uitt\ble rnr use in tcmreralures ·exceedjng, 
gs li<·s·~~s c. (pa ru. 2(.i)). 

FiJ!. II. Prcssurlscd bulkhead unit 

• I • I 
SE-o\I. IUG !:.LOT.S. 

GAtU<.E-i S 

COVt R. P'~ S£Al.H~G 
CONTACT GA$.KET 

!SHELL \ \ 

o•~ I 
DOf'toDC.O 

;N!>Ul ATOR$ 

ST AGE\ 

RI!V£R~E SEATING 

D®~i~ 

,\c.r . I JJD- 1 R25-l 

Fig. 12. Pressurised bulkhcud 1mjt, stages or 
dcveiOJIIIICnt 

Stage 2 mttl .rubseq11~111 .rtage.r (uproted vr.rsitm) 
16. Units at U1ese stages uUJer frotn tho;e at stage 
I in that the ln~ulators ore of nll<yd ; the Sc<> li·ng and 
Lhe reverse seaLing gaskets (designed 10 accept the 
leading C<lges of mating socket units) aro of 
siticbnc rubber. 

Sp~<li11l purpwe comwct<>rs 
Fi.~etl unit (tlcraclwblc leads) (Tttble 10) 
Stag<' I 

27. T ltis style or unit (fig. 13) wns mn nuf.,cturcd in 
a size A aluminium shell only for usc en> electric 
motors and nthcrequipmcnt whore shuotlcilds only 
can be aocommodaled. In this unit tho iusulnlt:<r 
holes lll'C slolled so us to ;cllow tbt pil)s to be .~lid 
tllrougb the widt"St pam or chc ~lois. Tile pins arc 
cllereforu removable from the insul:l.I<)J' so thot they 
can be more easily wired . re-mscr~cd ultd subse­
quo.nlly wiLhd.mwn (when rcquircJ) with lhe 
conductors still attached. The pios me suitnblc for 
so.ldcring only. 

Fig. 13. Fb:cd UJlil. (dctacbablc le-.tds), stag"" uf dcvelul'mcnt 
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r~~~~~~.,-. ltf:.tJLAtQq 

r-4:.U1 "'*"~ .WA "',tftR (lltt If.' '"U.L 

··"' ),(T C:OUfAC l 

STAGE 1 

ltlliUl A r lNG 
~Ifill, 

CUU~Lif' t: t.RAUI C 
UiWI.Anttr. (' A ( £ 

\*w A:.s.-i£ R 

SOCKE f 
CONTACl 

Fig. 1... Freco unit (..OOn reach), biogeo or development 

Stue" 1 
28. In thrl •tr>ion the rear insulator wa• modifJC<l 
to form 11 boss he tween the contact wdl~. AL•<l, >h~U! 
1>«.1mc n•nilnblr in both a luminium nnd steel. 

StU/(<' .I 
29. Unit~ ntthi' stage differ from lho.c 111 stuge 2 
on ly in the <.lc>ign of the front sen lin& gasket. 

Fn·c· rm/1 (s/JIIf't-rrud•) (T(sh/e II) 
Stn~, I 

:10. I hi' Mylc of unil (fig. 14) was mnnufncturoo in 
nlum~nium \lnly nnd differs from the: normnl free unrt 
(at \loge I) m that the rcaroflhc shell i• shorU!r and 
accommodates a br.us elbow outlet filling wrlh a 
dull no.:~cl-pL11,.) fini>b. The unit was dwsned to 
lx <>Li rly wrthllrawn "here 5J>3CC i.~ limited. Oth<r 
diiTcrcm.-« nrc n• follo"-s:-the insulating slecovc is 
uplnccd by an m~ula11ng nng; the long m•ullltor 
is uf bal.tlrtc and contairu roll,.) type eoncncts, the 
coupling nut and the shell rim have: :1 slraighl knurl. 

Stogr 3 
31. Improved clrclip·typc socket conU<cls were 
introduce,!. 

StaRr J 
32. Unic. nt this st3ge (6g. 14) t>re avnrlable wilh 
aluminnun or •tccl shells and differ from tho~e 31 
~wge 2 in th.>l chr cil>ow assembl)' i~ mcxlifioo; the 
in~ulntm " •lllirtcr <tntl IO{'ethc.c willt the comb 
rnsulacor 3rc of alkyd ; llte ferrule gMkct and the 
tnsuhtling rrngs :ere uf >1licone rublxr. This >lyle of 
um1 " dcsipn<'<l tQ opcmte bctwc:cn ambient tem­
pcnllur~ of 65 degn-es C. and + I SO dcgrc"" C. 
rhc 5ealilll! ~kct IS not indudcd in the n>scrnbly 
bul •~ $upphcd wrtb tbc unit in ens.: it ;hould tx 
rtttuirctl (•it. when the unit is mn.led with an early 
cypc of lr~cd unrt). 

1/c•n'}' duty pr~ssuriufi bulkhcnll romrectar block 
('fu/olr 1!1 
3;\, 1"111> C<1nncctnr (fig. 15) i~ prc«surited :tl 
15 lh/rn• ~ntl de~ill•ltd fur usc nl prnssur·c cabin 
bulkhcu~s whcJ·e hcuvy uuly conncclions mu~t be 
bn>kcn. I he 1ype cllustrnled will ru:wmod:nc two 
200A conduccors and one 19A conduccor ; another 

PAl\' 10 

type will accomodate three 200A condue~ors. All 
conductors may be crimped or soldered to lugs 
mounted on the conne..tnr t•'l'mmal Mud.\. (The 191\ 
conductor lug is a circular r~rrule type and Jits into 
:1 socket mounted on the l<rminul simi,) F.nd covers 
arc supplied with the;e unics when ordered. 

·~lg. LS. tlen -y duty pressurl5ed hulkhcud mtit 

Qulck-refeo~e co/IIICctor (Ti1ble 11) 
Ssage I 

34. Quick-release fixed and free unil$ (tig. 16) witll 
uluminlum sh~lls were inlroduccd for usc where 
rnpid ll)ating Or demoting WQ$ lll'CC~sary. n1c free: 
unil >hell is not threaded bm mnchincd witl1 an 
utcm:t.l circumferential groo,e: che fixed uni t is 
fitted -,.~tb rour steel ball~ ret:uncd by a Oat spring. 
• rubber band or u speer:.! retainer. Mating is 
dTecrcd wh.en. the four ball\ of 1he fi~ed unit lodge 
in the groove of the free: unit . dcnuuing occurs 
qwckly \vhen the bulls arc di\lodgcd on pulling tbe 
free unit away. When not m usc th" contacts ure 
protected by a sr~ing-loru.led cap which fiL\ over the 
front of llte unit. 

Stage 1 
35. Units introduced m chis ~luge (flg. I (li were 
manufactured only in ; tccl. The quick· rcl.,nse 
principle was modified lh u\: four •lu~; arc machi·ncd 
w tb.c fixed unit shell tu accept four lint spring)~ 
whicb nrc ft tlctl I<> llte free uni1 nnd held by a 
retaining rillg. Tho irt,ulacor5 of boUt units were 
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CUT FERAUL£ \I>IS:lJI.AT¢R 

COUPUI'IG NUT 

CO>J£R A.t-.60 8~(1C(.T ~t~BlV 

Ct!!i:p '!~liT U AGC 2 

J' lg, 16. Quick rd<'ASC fixed and fn'tl Wlits, Stoj!CS of dcveiOplllCill 

c~lcndcd rtrul redesigned to ncccpl modified pin or 
vibration--proof socket conlncu suitable for soldered 
or crimped coonectioos. An additional insulator, 
retained by a c!Jp assembly. wlu introduced. A 
S)nlbetic mbbcr outer cover for use on I he free unit 
was ~upplied separ.ncly. 

Stngt J 
36. At I his stage, tho design of tbc sprin~~ on I he 
rroe uni1 was improved 11nd lh~ rc1aimng ring 
s tngscd on to each spriJlg. 

Thnmncmrple connutQf.l 
37. A range of these units with limlte<l contact 
nrmngemcnls {pnrn. ~7) is nvuilublc for usc in 
circuits employing temperature compcnsnting lends. 
Pnrt numbers of these umu nrc listed in Tn blc 14 
which also giv"" detail~ of tbethcrm()(Ouple contacts 
(pam. 3?). 

Coma<Lr 
38. The ~vm size$ of contncts (7A, 7A special, 
19A, 19A special, 37A, 64A and 200A) used in 
~tondnrd connectors hnvc :1lso undergone stngc·by­
>Uige dcvdopmcnl ce>nsislenl with lhal of tl1c 
connectors. l bc SO(Jccl contact.\ are illustmtcu with 
thtir r:trt numbers in Tnble 15, which also specifics 
l hth~ thML can be u~d iJllhe difTCI'CIIt smg~s of the 
fo·cc 1111it in relntion l<> 1hcir ~i1u~ ns well tiR tbose 
1hnt mny 1.>c in cxis1ence buL :arc now ~upcrsedcd. 
The pul'l numbers for pin contn~ts uwd iotllxed nod 
hulk head uni ~• arc also ~:ivcu in Table I 5. All 
conlfiCl$ Ufl! Of brass, Silver-plated lind giveckcLricnJ 
conoK'Ctions \vith contact resistances J~g lhn.n 
1 milliohms for currents less than lOA and I milli­
ohm for currents greater 1hnn lOA. 
... ued Dec, 67 

nll'rmO<!aup/e rontorls (Tab/• /4) 
39. A special ranF. of 1hennocouple contru:ts is 
provided for use With Lhennocouple fixed and frtt 
units (pam. 37). These conutcts are :n-ailable in 
brass, alumel, chrome! or constantan and are 
identified by 3 band or coloured paint within whicb 
IJJerc is :1 series of arMVC~ (the COOUlel position Is 
identified on the iol.,ulo lor by a similnr colour oode). 
Lt is recommended lhnt lhcrmocoupl.e contacts be 
solder~ el'en if they nrc or n design that permits 
crlruping. 

Connecwr IICC~s.wriPs 
Fixed unto ,ft'ullng COfJ (Table 1S) 

40. Thls cap is or llakellte :md is design~ to 
prevent lhe ingres.~ or dust or moisture when the 
unit is not in usc. 

Ehcd omit srrce11lng cap (Tahir 26} 
41 . This t:ap iJ or aluminium and may be used as 
an altcrnati\'e to I he b3kelitc type:. 

Coupli11g IIUI (Tablr 27,fig. 15 and 7) 
42. Tile coupling nut is made in nluminium or 
steel nnd designed for usc with free units, fucd unit 
sbronds, elbow or tee ussemblies and for clamping 
all romlS tlf cttblo lllllngs into positio n. 

l'ix~d uult shroud ('l'flli/e 28} 
43. These shrouds nre mndo: in nluminium or st~cl 
und dc$igncd f()r monllling at I he reu r or fixed units 
for the purpose of HLUtching other c:~ble fittings 
(para. 42, 46, 47, 48, 50 nnd 52). The rouT holes in 
the base corresponu to lhO\e ln Lhc lixed unit. 

Clup. 1. p,,p: I t 



Ferrule plate assembly (Tr1blc 19) 
44. 11tis o>sc1nbly 1s mode of brass witb an electro­
tin finish (exceptioru; nre port numbers CZ.24634 
nnd CZ.24640 which an· dull nickel-plntcd) and is 
Lle~lgncll for u~e with l)lttstic tubjng whore cnhlo.' 
enter n p:111el or n junction box. T he 4 fixing holes 
and the ~pigtlt o;n tho front fn~-e nre desigMd for tbe 
same panel piercing tll'rllngcments as for a fucd unit 
o( tbe srune $i7c. 

Cla111P rl11g ('/ilble 30) 
45. The damp riu!! is deslgne<.l for damping 
plastic tubing to 11 jcrrulc <>r to a lc rrulo pla te 
~tsscrubly. There nrc two tyl'es. v i7. u s<>litl clld­
mium- plated bmss nng (plam typo); ~nd on open 
cndmiutn·pln ted steel ring (screw type), the ends or 
which urc drilled und tnpped aud fitted with 
n. screw. 

1m~Vr n1111 1111/t'f f•rnlii•.f (Tllble J.lmul jig, 7} 
46. The'" l'trruJ.o;. arc brass (uiekel ~;>lattd) aJid 
d~si@Jitd ltJ form a ~ound joinl when using p\tlstic 
tubing, IMse braid or conduit. Thoy mny be ~ed 
on a free unil .... r on n fixed unh shrnl.Jd wiLh n 
C<Jupling nul. 

&rml~ j{)r flilmfc wbmg ( r;,blc JZ} 
47. T lus ferrule " br~tss (clectro-ti~ncd) and 
designed (()f use witb plns tic lu hiug nntl u dump 
Ting (p.1ra. 45). The ferrule l; ay:lilnble stnndunl o1· 
ovcrsiLo nntl muy be us;:d on :1 free uni l or on n 
fixed unit shroud w1lh a coupling nut, 

Comlult ferrule (TYfl~ 1-1) (Tuhlc JJ} 
48. tl'his ferrule is nvaii:Lblc in :Jium inium N brnss 
(nicltd-plntc~) Md is dcsignc.d fnr use with 11 me~1 l 
.conduit tQ whioh 11 16 sw~gcd or suklcrcd. It rnuy 
:.I so be UllcciJ)n u free unit or o n u fi•cd uti it >hroud 
will• n c()upling nut. 

Comfuitforrulc (Tppc G) (Ttlh/e 34) 
49. ntis ferrule is uvailnble in oh.un inium or brass 
{nickcl-plnted) nod dcs1gned f<>r use wiU1 a metal 
condui1 to which it~~ ~'""gcd or soldcrcLI, 

£/boll' 11$$~/1/hlll ('/(rb/t• JS) 
50. Tltis usscJUhly is of brass (n.ickd·plau:d) nnd 
designed 1<1 ullow ,., risJ>I-Mgle cmry into th~ rea r 
of" fr,.., unit ur 11110 the renr Qf 11 tixcd unit to wh ioh 
is tittrtl u lhcd unit shn) ui.l {pom. 43). lluth crnds of 
the clb.ow usstml-ly ore de;igncd 10 accept fcJ"rules 
nnd coupling nul~. 

1'>1~ mmll'r tllr (TriM>~ 36) 
51. rl1b cMucctor is rf b i'M$ (llickcJ-platcd) 1111d 
u<>'igncd fnr I "C with ITJetnl conJuit where ta.kc-oll' 
conductoi'S (lrc required ac ri.ght ·ang.Lcs to the 
e.'istlog nm. TI1c three ends or the let conncCli.lr 
~rc tll:signcd h.l "''~PI fct·ruk~.fitl.d ~OUJ~ling nuts. 

Cut furrulr• (rumu1 llll.tP) (Titill~ 37 mul.fi~. 6) 
52. 1'hi• fmulc I~ brass (nickcl-phllcd) ond 
desi~c-d fo1· use with single or nmltt-eorc cable~ 
where .-1 clump i'\ rcqum:d irnrncdintdy behind the 
free unit or the fL\Cd uuil >htoud. It; J'UfJ'IOSe is tO 
prcvcn 1 strnin on the Cll hie~ beillll tran.•mittcLl to 
the contnds. 

t'n~Jl 

Cut fetm1e (s·quare brLr<) (Tobl< .l•Y) 
53. n 1is· fermle is of brnss (nickel-pla ted) and is 
designed roT use where si ngle or rnlllti·corc cubics 
arc required to be ehm1ped immcdiatdy bcl1ind o 
llxell unll or where cables llrc to be cltLnlped on 
entering a JUnction box. The four lixiog holes in the 
squ~rc base correspond to those or the fixed unit. 

Fixrttl unlt .~traiucr 
54. 'The fi:<ted u11i1 s:r..iner bas bc<n designed to 
prevem t.hc sepanttion of u mated p<tir due to 'lbc 
wcig,hi of ca.ble, etc. It con$ists or a rectangular 
pla te cul so thai two OPI)Qsite sides ure extended in 
the form of tags; tbc centre of tl:\e plate is CUt QUt 
in order lo1lt the re:~r of lhc lixed unit. W]jen iltted 
to a ma.tcd pa\r the I :ttl$ a rc bent uown nnd iieti to 
the free unit cable. 

Wbter staTing glands 
55. A runge of specia l wntcr-se:lli ng glnnds has 
been designed for Jltting :U !be rear of connectors 
to prevent the iogtcss of moisture n L I ~c co.blc 
entri~s. 

S'par.•s /Jilt! replnr.tt(II!/1/S 
56. A. list of :.t\·aiJablc ~pllr<'.S and replacements i~ 
given in T:tble 24 which :ilsL) (!,ivcs the Oltllcrials of 
lhc'iu:ms uod their part nurobeJ".s. 

Co;Jtotr arrongeml!nts 
51. Twenty t hre~ tlill'crcnl cont.uct urrungcmonLs 
ace aviilnblc l.a U1e six •hc;JI slzes for contacts having 
curre.nt eatings or 7A, 7A (spcciul), 19A, 37A und 
64A. Tile contact arrangements possible in each of 
the shell sizes (specified us A, Z, B. C. 0 aod E) are 
shown in 'fig. 20. Note: eurly stage units mny h.ave 
contact arrangements wh ich il\clude 17A (spcc:i11 l) 
and 200A COJilfiCL~ (paro. 3S and 'ruble~ I to 13). 

losrructlons for llSC 

PreparatiWJ'S 
rurt mm'Jb.ct·s-slrt'/1 style 

58. Determine the pa rt numhet for the JLvllilublc 
(viY- current) §hell ~ty)c from Tubks I I<> 14, 
viz. fixed unit, bulkhe3d wtit, nQrmnl or reverse 
free unit. or special purpose unit (select the ~mit 
according t o the stage that gives n wa terproc>f nod 
vibration-proof type; a wntcrproof, fircprc)of und 
vibr:t tion-proof tyt><: <lr a p1·c:ssutlz~d bulltheodd 
tyr>c). 

Pal'l mm tbl!rs·-t'tJIUU!ctor ar.tt?ssorit•s 
59. Whm connector accessories arc to be fitted , 
~ckc:t the types su.itablc nnd order them ullder the 
part numbers given in Tables 25 lc;> 38. 

l'art,wnber.s-cvmatt.r 
60. Where cont.ncts nee ordered scperntcly, order 
these from the, part numb~rs given in Table 15, 

Crimping cools 
61. An appnwcd crlmplng tool will he rc:qui~cd. 
Unti l ilnicndcd lnSll'uctious :trc rccclvttl, usc:-

(1) oucl~alllm Critn ri11g Tool (MS. 3 191 - 4-
sinsJc i<Jdent type- Ref. No. I H/27?). (llle 
uppropri~tc locut.ors must be '"'"-u,,blc.) 
(2) Kit Crimpmg l'lesscy Ref. 1\.o. 111/58070(.6. 



H'lrlrrx c-tm,t!rtors 
CnMr prepnratitltJ-smxle runductnrs 

61. Cut rbc conductors to the lcnglh required. 
1 :r king c:ue rhitl no ~tr:tnds are ~everod tn rhc 
pr~"'• •ITip the in•ulntion to a suitnblu Jrnsth to 
exp()S<: the bare conductors. 

Cable pr<'Pflrtttlon- multl-coro t'a!Jic.v 

6..1. Srriptbc outer in~ullttion and cut the conduc­
IOr'll t<> ltogtb. flr01t procc.:d :a~ in para. 62. Whto 
wirittJ> to a pbn, crossing of Cunuuctors c:mnot 
nlways be n,·oided. Cnrcful tnmnung to lcnj!tb or 
each conductor is n.e=sary (particularly when nn 
eiiKm a.<scmbly or 3 tee connector I~ to be usaf) ta 

A.P. lllD t82S-I 

allow tlrc cont.,el~ In sc:tt C\'enly in their correct 
positions in the in;uluwr. One recommended 
method is to prepare n drilled phtc through which 
the conductor< C<Jil br fed 10 thctr corra-l t>osili1rna 
for wiring: rhcy mny lhtn be cut evenly to the 
correct lengths. 

C11ble JJI'UfiOtallvn-.~l!fl!oneli rtthfr:s 
64. Cut Lhe screened cuble to length (fig. I ~(A)). 
Strip the br111tl to a suuable length Md wi~d five 
lu.rn.~ ur )J s.w.g. tinned coprer wirc \(rmc distance 
from the cod (llg. I X(ll)) : hghtly &Olde-r the wirc to 
the braiding. taking care nor to damnt:c the cnble 
insulnlion. Trim the br.ud so thut no sharp cnds or 
froys are lc(t (lia. I SCC)). 

CUT 
FERRULE 

L,.. J 
AREA ~qA,y(O I 
lWHlol VAft'IISU 1 

GAAtO 

Fig. 17. Cut ferrule usetl w:itb screened cable 

• 

flttNEO 
C'OPflt::" III"!R,f 

Fi~. 18. f'rcpUI'll[LOD Of endS Of SCf~K..J CllbJC 
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Crlmp111g 

65. Fit marker sleeves, if required, to tho 
conductors. Fit cnch contact over ti>e bared 
conductor end. ensur ing that nU strands enter 
the conductor wcll, 11:1 tbc ft~* d epth. Crimp the 
oonlllcts to the conductors, u.si.og the instructions 
supplied wlth tho tool in use. 

SolderlnJI 
66. Tiu dip Ute cottductor ends and lightly tin tho 
conductor wells wi th solder (to BS.219). ln$crt eacb 
conductor into the eonducl or well and solder Bnnly 
.in po~ition. Care mu&t be taken to cnsurt thm there 
is oo overflow ot'solder fr.om the joint and that tb~ 
contuct phtting is not drunnged by excessive heat. 

A$Sl'lltbly of cable filling.< 
Cut ferru/~ (round or square basc)-a..sembletl 

lo cmmetlur 
67. Pass 1 he Cit ble througl1 n ~plii sleeve nf the 
correct siu. prcparo the ruble us for single 
conductors (paw. 62) or for multi~O(C cables 
{para. ~3), cromp or solcl~r the conductors to the 
conlll.cts (para. 6S or 66) flnd insert the comucts in 
the insu!Mot, Lbcnte the (eLT(tle on the froo L111it or 
on the fixed unit shroud, pull tho sleeve over the 
ferrule nud bind with twine ; coa t the twine with 
shd lac varnish. 

Cut ferrule (squ11re ba.rCHJSsembled to ]wlclilm 
bt>~ 

68. Whcro the out l'errule is bol.led to the side of 
a jtUlction box {no conne<:lor used). pass the c.ilble 
throu&[t n split sleeve Md through the eut fetl'ule 
into tbe junction box. Prepare the conductor ends 
wiU1 markers and suimblo tcrmhmtions (rillg or 
spade type lngs) depending on the tcnninul block in 
the junction oox. With on unscr~ncd cable, sccmc 
tbe cable in tho l'cTTulc by a few turns of waxed 
tbrcuu: wl lh a scrc<Jttd cablo secure tbc screen of 
tho L'llblc itl tho sume way but will1 copper wire and 
solder the wire to the scre~n a nd the cut ferrule. 
Pull the sleeve over the ferrule und binu with twine; 
c<>at the twine with shellac vamlsh. An nlternative 
mclhr>d (where no ~plit sleeve is used) is to 8<:<11 tile 
mou th und the sl~ts of the cut ferrule with bo~tik 
und spray the 11rmt •hown in fig. 17 with two coats 
tlf i11sulating vm·nish. 

llmtr tmJ outt•r [t'rrulus 
69. St rq> the I' YC cover or the screen 10 n suitablp 
length thu~ exrQ>4ng the conductors. Thrcnd the 
coupling mll and buter ferrule nn 10 the I'YC­
oovercd or screened cubic. Locate the i nnor rcrrulc 
between the conctucto~ nnd the I'VC cover or the 
screen. J>rcparo ·,he ~oml ucwrs ( par.t. 6J nr 64) .m<l 
crimp or s<>hlcr the oontacts to Lbc conductor ends 
(para. 65 or 66) nnd insert the contl\cts in tbe 
insulntor. Slide the outer fcrrul~ down SQ tbal llto 
I'VC cowr ttr tho ~creon is squeezed between the 
Lwo l"ertuJes; rct~tio IUc osscmhly by sc·rcwlng home 
the coupling nut on 1 he l'rcc unit o r the fixc..'tl 
unit shroud. 

p, ... ,4 

1-i>rrul~ plate assembly 

70. Where tt ferrule plate assembly has ixen 
bolted to a panel or to tho side or n junction box. 
first LhJ'ead a plain or a screw t.ype clamp rins oo to 
the cnble, then tl~read the c:lble through the ferrule .. 
Prepare the conductor end~ with suit3ble toTill­
inat.ioos depending oo the. teonin11l block bchin.d 
the panel o r in tbe junction box. Secure lbe c.ablc 
with llie plain or the screw type clnmp ring. 

Ferrule fl" plastic tub inti 
71. Strip the plastic rubin& to a sultablc lcuglli. 
I bus cxposi.ng the cable. Thread n couplltlg nut and 
n l\:rrule over the plnstic lllbiog (the circulllr Onn11e 
towards the fr~e unit or lhe fi~ed unit shrotld). 
'Prepare the cable and t ho c.ond udors {pard .. 63) and 
crimp ot soldtr U1~ contncts to tbe conductor end• 
(para. 65 or 66) and insert tbe conmcts in tbe insu­
lator. Briug down the feTTule so that its !lange r.ests 
against tlte rca~ of the free unit or the fixed 1111it 
shroud; retain the assembly by screwing home the 
coupling nut. 

Conduit f errule (Type H) 

n. Thread the coupling nut and the fetrulc on to 
tbc candtti.t (circular llangc towards rear of the free 
unit or the fixed unit shroud). Prepare the cable and 
the condur;tots (pn.ra . 63) und crimp or solder tho 
coutactS to U1e conductor ends (para. 65 or 66) 30d 
inserl the contacln In I he insul:ttor. ·Arm nge the 
ferrule so that its Oonge rests agniostthc rear of the 
free unit or tbe fixed unit shroud ; retain the 
assembly by screwing~ home tl1e coupling IIUL SY.'llge 
or solder lhc ferrule to the conduit. 

Cmrduitferftlle (Type CT) 

73. Whcro contl~uit requires t<~ be suitably Lo:nni­
natcd, thread a type 0 ferrule on to a c:Iblo that is 
cut and sultably prepared. Orlng tbe ferrule U,ll to 
the conduit and swage or solder it in position. 

Fixed 1111il ,1/Jrnud 
74. Where it is requit-ed to accommodate cable 
er~try aC\le~ories to n lixed unit, a li~ed unit sltroud 
~mtisl be used. Fit the shroud to tht reM ol' the fi~ed 
unit ; prcf>are the cable and couauctors (pam. 63 
or 6-l) and crimp or solder tile contacts to tho 
conductor ends {pam. 65 or 66) and insert the 
conutcls in tho insulator. Fir the atcoSSlny illl the 
manner described in pllnl., 67. 69. 7 1. 72 or 75. 

£/bow assembly 
75. Thread Ute elbow assembly- vi"<. <:able 
coupling lllll, cable ferrule or ferrule.~. eibow 
fitting and the unit coupling nut. unit tcrr(\1~ or 
fcrrul<s on to thu cable on tbat order, Prep[trc: the 
cable and conductors (para. 63 oi 64) and crimp or 
solder the contacts to the conductor ends {para. 6S 
or 66) and insert th·e contllcts in the insul"tor. 
ATTangc I he cunle l'crrule o r rcrrules so thnt their 
llangcs rest against the rear end of the tlbow n uing 
Wid secure tltcm by screwing home the cable 
coupling nut. Amutgc tbe unit ferrule or fctruk'$ 



Sf! tbat their Oung•~ res t agains t the rear end of the 
elbow filling nod secure them by screwing home 
the c:nble coupling nut. 

Tee connector a.rsembly 
76. Tbr~qd one of the cable coupling nuts, the 
cable ferrule ()r lertul~ of lhe nss.,mbly on to the 
cable; follow with lhc t~c connector filling and 
arrange thnt the cable comes out of tbe fictlng at 
right-nngles to its input. T1tread tbe s.econd. 
coupling nut, ferrule or fcrrulos OJUo tllis outcqruing 
cable. Arrange Lbnt t l1c take-off cable goes out of 
the remaining R~>Crture of tbc tee connector a nd 
em to tills cable. Tbre<td the remaining cable 
coupling nut, 1hc cable ferrule or ferrule-s of Ute 
assembly. Arntoge the cable l'errulcs so that their 
Ranges rest aguinsl the input. output and take-off 
apertures or the tee co nneetor and secure U1em by 
screwing home the cnblc coupling nuts. 

E]mor taol(fig , IV) 
77. Th.!s tool is essential wbco removing ~ype A 
eonutcts (l'able 15) rrom insula tors. Reference nud 
part numbers or ejecto r tools to fit contacts sized 
7A, 7A (snecinl), l9A. 37A anll 64A are given in 
Table 39. The cool is operated as foUows:-

(1) Plnce the lol)l endovor the contactS so thai it 
pre~ses tho CJOntnct llnp back (fig. l9(A)). 
(2.) Push the plunger down and ejcet the contact 
from the iosulator (fig. 19(8)). 

Pt. UN GEl\ 

f 
A$$EM9t..V 

lA I 

~ I 
~.JECTOR. TOOL 

I . INStlLATOR 

I B) 

PONTACf 

Fig. 19'. Ejl'ttor tool 

Rt11ewi11g cablt•s 
78. When renewing a cable, use the pld onblc (if in 
n conduit) as a draw-wire for Ute neW cable ruler 
first rempving old wire ends from any bun.ching 
sleeves that may be fi tted. 

b .'IU<d Dec.. 67 
tYIOOl) 

A.J'. li3CHSU• I 

RCJIPtviJtg a cable lfJ d rlimDiic-prot~f frre 11111/ 

79. Work ls minimi1..ed if thilt procedure is 
foJlO\VCd :-

( l) Di<oonnect the free and lix.cJ units. 
(2) Unscrew the coupling nut of t he free uuitand 
slide bnck the nut. r~rrule and washer. :ts far as 
possible along the cllble. Ira cui ferrule is used, 
litst cut u way the bi nrung. 
(3) Working from the from end in sert tile ejtclor 
tool lnthe relevant hole in tJ1c insulatQr and eject 
tbc conUtN (pant. 77). 
(4) Pull tbe cooduclnr end clear or the free unit. 
(5) Prepare the uew cable ond conductors 
(ptir.J.. 62, 63 or 64) and crimp or solder the 
cond uctor ends to the new oontac!ll. 
(6) Push the new contaci into the vncant hole in 
tltc comb insulator until the contact lo<'ks into 
po$ition. · 
(7} Repeal (6) l'or all the contacts ln the inslolator. 
(8) Re-assemble the rree unit nod re-make the 
ferrule connection. 

Renewing a rflble 10 n t•lbralfrm·pMof Jri·~ tmil 
80. Proceed n~ in para. 79 ns far as sub-para 
{2); theo.: 

( I ) Remove the circlip nnd inner ferrule. 
(2) l'usb up the insulator sufficiently to permit 
the comb insulntor to slide cl~fLr. 
(3) Proceed ns para. 79 sub-para. (3) to (8). 

' 
!1mmtillft cofmectors 
81. llte panel piercing details for inounling fixed 
nnd bulkhead units are givcri in Table 16 or 17; 
the panel piercing details for mounting pressurised 
bulkhtad U1UIS and heavy duty pressure proof 
bltlkttead units are given in; Tables 18 and 19 
respectively ; the panel piercing detnUs for quick­
rclense units nre given in Tttblc 2(). These Tables 
also give the re<:ommended distances between the 
C:CllltCS of similar size units. 

~\{otlng connectors 
Nnrmal types 

82. Slacken lhc rroc unit coupling nut (this allows 
the free unit sllt"U to be rolltJed w1th out (Wistlng the 
cable). Line up lhc socket contacts witb the pin 
contncts, then screw the free unit s hell. ftnnly ioto 
the fixed unit shell. When mating is "ompletc, 
t1t1nly Lighten the coupling nut. To d erhntc the uoits, 
first slacken Ute coupling nuL, then unscrew the free 
unit shell from out or tbc fixed unit shell. 

Quick-rele11se types 
83. To mate the units, simply push Ute rreo uoil 
into tlte fixed unit. Ocmut.e the units by pulling the 
free unit out of tbe fixed unit. 

WARNING 
S trap wrcncbes must oot be used ror tightening 
corutootioiL~ Tr necessary, they may be used 
wiJh care to .,.,lease a stubborn coupling rtul 
or a sa-eft' damp. 

Chnp. 1. Pall<' 15 
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~ [ TABLE l 

rUled Urut (Aluminium fig. S) = w ... Sl!tll Conuru 
Rd. No. Pan No. Re(. No. Pan No. Rd. NO. .... •= 1 19 J7 6A 1sp J9sp 200 Pan No. Ref No. I'm No. Ref. No . PmNo. Ref. No. Pan No. 

l - - - - - - CZ.I064 SXJI CZ.I064f2 $Xi4001 CZ.$03S4 sx 6326 - - ZCZ.IIJ 223 SX,7 t 39 508'1/06393 Sl\,9163 
A 3 - - - - - - CZ.I760 SX.'l CZ.I760'l 1){4002 - - - -

3- - - I - -0 . .10$0 lX,tl CZ.I0$02 rx,~ CZ.$0m sx 6179 - - lCZ.111399 £(7 140 508 1,06394 sx 9166 
- C2.27.S4 SXI4 Cl.l7.S4tl SX/4001 CZ.28092 SX/6011 - - 2CZ.II1400 SXI7141 508 '110639$ sx: 9167 

- C2.2686 SXi' CL2686/l 5XI400S CZ.$0356 SXI6181 - - lCZ.1 11401 SXntJ2 SOII/1106396 Sl<j'9168 
z 1- - --- -CZ-2685 SX:6 CZ.2685il SX/4006 

2 - - - - - CZ-27$0 sx 7 Cl.l7$0/2 SX.4001 CU$095 S){I60Ui - - 2CZ.III402 SX 7143 508/1;06397 sx.9169 
2 2 - - - - - CZ.I!l47 sxa CZ.I !34 712 5)(;4008 CZ.$031~ SXi6J21 - - 2CZ.JU403 SX114-1 SOII.Ji06398 SX 9170 

S - - - - - - CZ.I76S SXl9 CZ. L763/l SX/4009 
7 - - - - - - CZ.I060 SX/10 CZ.I060/Z SX/4010 
9 - - - - - - CZ.J376 SX/11 CZ.I776/l SX/4011 CZ.$0357 SX/6182 - - 2CZ.IIl224 SX/7145 SOII/406399 SXI91 71 

tO - - - - - - CZ.I770 sxm CZ.1770jl SXJ40U 
12 - - - - - - CZ-2655 SX/Il CL26SJl2 SX/4013 
I 3 - --- -C2.2097 SX!l~ CUD97{2 S>.;/4014 
I 4 - - - - - CZ.2678 SX{U CZ.2678/2 SX/4015 
2 2 - - - - - CZ.I06S SX/16 CZ. I06S/2 SX/4016 

1l 2 4 - - - - - CZ.2687 SX/11 Cl.2687(2 SX/4017 cz.$0m sx,'6l28 - - 2Cl:.J 11404 sx 7146 SOIIII /06400 SXi9112 
J 2 - -- - - CZ.2664 5Xt18 CZ.Ui64/l SXJ401S 

10 1 - - - - - CZ.I2348 SX. I9 CZ.I234fl2 sx 4019 
1 2 - - - - - CZ.IOS1 SXnt CZ.I051(2 5X.401J CZ.56013 SX/63$0 - - 2C2.11l22S 5Xnl49 SOII!I/06403 5X!!Il1S 

2 - - - - - CZ.I066 SX/22 CZ.I066/2 SX/4022 
4 - - - - - CZ. I070 SX/23 CZ. I070/2 SX/4023 CZ.SOJ58 SXJ6l29 - - 2CZ.Ill299 SX!1147 $08/1/0640 I SXi!ll73 
5- - - - -CZ-2682 SX•24 CZ.208Zi2 SX/4024 CZ.SOJ59 SX/6183 - - 2CZ.I 11 405 SX,t7148 SOI!fl/06401 SX/9174 

l - - - -
J - - - - CZ.I061 SX'2$ CZ.1061(2 SX,4025 

1- J - - - - CZ.Ill84 SXj26 CZ.12l8412 SXi40Ui CZ.28104 5XJ607J CZ.60492 SX'6JI8 zcz.m406 sxmso S08fl,'06404 sx;9t7& 
l - J - - - - CZ-2744 SX/21 CZ-2744/2 SX/4021 
s J - - - - - CZ.I071 SXI28 CZ.I071!2 $XJ4028 
6 4- -- - -CZ.UiSS SX.'29 CZ-2638 ~ SX/4029 
1 3 - - - - - CZ.IOSS $XtJO CZ.J088 2 SX,40JO 

c 10 3 - - - - - CZ.I2310 SX•JI CZ.Jl.llO,'l SX.'-4031 , 12 - - - - - - CZ.2103 sxm CZ.210l[l JX/4032 CZ.SOJ(jO SX:61S4 - - 1CZ.III226 j}(;7Ul jC)8.'110640l jxmn j> 
:r 12 2- - - - -CZ.I052 SX/ll CZ.IOS2/l SX[40J3 C2.28108 SJ(j6091 - - 2CZ.I11227 SX.171S2 508/1/06406 SX19178 :"' 
u 
'? 16 - - - - - - CZ. I094 SX/34 CZJ094!2 SXf40l4 

'"' .- - 6 - - - - - CZ.I782 SXtJS CZ.U~Il $)('4035 CZ.28109 "''6096 - - ZCZ.U l297 SX(I ISJ SOI! il~7 SX.9i79 ? .., 
. i -- 4 -- -- - - CZ.$0663 - CZ.28110 5)(.6101 CZ.66491 sx 6331 2CZ.IIl228 SX 71 S4 50811'06408 SX,"80 ;;; 
N - STAGE I STAG£2 STAG£3 STAGE4 STAGE 5 rr .... 



'J 
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TABLE I COIJIInut'd 

;; Sholl c~ P . Rd.l'o Pnt 'lo. Rd 1-:o Part No. Rd. No. Put No. Rd No. Put So. Ref '<> Port "o. lid t-o. $ii.D: ' 19 37 6.1 7<p 19op 200 art Nu. 

2 ~ 4 --- - ('.2..16~ 5}("37 C7..1672 "2 'X -1017 ('Z.lalll sx 6106 cz.60.19J S)( bHZ !CZ.IIIol07 SX 1155 508. 1 '06-:09 sx 91 81 
~-- ~ - - - ("'.2..2_':'5' sx.u C2..2755~ SX-IOJS ('Z_- - CZ.6C).I9S SXOJH !C2. 111411 sx. 7<145 50S I 06414 SX 9186 
4 6--- - - ~110 sx 39 C"~IIO 2 5X-1039 
4 7 2 - - - - cz. 1on 5:<40 C'Z.IOW~ sx .1640 CZ.:!&IIZ 3l(61U CZ60494 sx 6)3) 2CZ.IIl<IOI> SX 7156 500)1 ,06410 sx 018~ 
6 l 2 -- - cum SX -11 C:Z.2757."! 5X -1041 cz.mu 5}(,6116 ~96 SJ06))4 lC2.111409 5X 7157 508;1.06411 5X 918) 
7 1 1 -- . t :Z .!"l SX•42 Cz.2753 '2 sx -1042 
s 4 - - - - - 0..27)9 5XI43 CZ.l739 l SX ''I(Iol3 

0 8 - J - - - - C'Z.274l 5X,I44 CZ2743 ~ sx 41).14 

9 4 l - - - - C7- 1054 5X.45 CZ.I054 2 sx '""" u- - 2 - - - cz.ms .sx:46 Cl..Z1.18 'l lX~ 
II 6 2 - - - - CZ.Il36S SX.47 cz,m6s:l sx *' 
11 4 - -- - C7109! SX.-18 CZ.I09l 2 sx 40-18 C2.2SII5 5X 6126 - - lCZ.IJ 1410 5X 7158 -S0$11,01>112 sx 9184 
IJ - 3 - - - - CL-:.191 5XA9 CZ.2091l sx 40-19 
21) - - - C"l.1067 SX ·50 C2_!067'2 SX:-1050 

=· 2 - - - - - CLIOSJ SX:Sl cz.JOSll 5X -1051 CZ.SOJ61 5X618S - - 2C2.111:29 sx 7159 50S I 06413 SX ~ 18.! 
- C2_l2377 ~~~ CZ.I !377.1 SX 4052 

9 16 -- - - CZJII58 SX}SS CZ.JOS.Sil SX '-IOH 
Zil 4 3 - - - - C'LIOS7 SX'S6 CZ.IOS1,2 SX/4056 CZ.50362 - CZ.60497 sx. 6336 2C2.111412 SX-7160 sos; 110641s sx 9187 

2 C"l .. 2099 5Xi57 
2 C7..26i9 5Xj5S 
1 Cl..21S80 SX/59 
2 C2.1072 5Xf60 

E -- 2 2 - - - CZ. I6S68 SX,'J 554 C'Z.J6S68}2 SX/5554 
1 CZ. I7883 5Xf)~8 

2 C7- 17884 SX/199 
l C'Z. I8960 SX/1567 
2 CZ-18961 5X/151>ll 
2 CZ.IZJ91 5X/12SS 

l Cl-2113 5)( '61 
J C'Z.lm SX62 
l C7- 11'924 SX.•I5ll9 
JC712363 SX6' 

F - - - --- l CZ.I91JO sx 1706 
) C2.J9l.SJ ~X.ll07 
) C:Z.J9Z.<l sx 1708 
) C:Z.l92S3 Sl\' 1109 
l C:Z.12JS9 SX/6S 

[ 
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TABLE 3 

Revei'1C Free Unit (Aluminium Bg. 8) 
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- CZ.III4A - CZ..J 114..\Jl - cz__ 111 U.' l sx. 1 'l (7..$0&07 sx,UPo q.560K J)(i61'll lC%.111669 1Xi4n1 a U::Z..l U«l 1Xf1194 .sol;tf0l96ool 'Xtoh 
- CZ.I161A - C%.J)6tA,! - CZ..r161A.,r) ~I" 

- ~11001. - ~IIDIIA.l - CL lUll>.~ !X Iii' ~ !X'61Jl (;Z...$6(90 SX.6r.J l(::z.III67,o !X,.'6UJ; I :CZ..tll449 D(l'flfl SOllJ OJ96S SX.9099 
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9 - - - - - - - - - - Ct.SOJ66 ;l(/6141 2CZ.lll419 sx 7166 508 I 06145 5XI92J 7 

10 - - - - - - CZ.2J05 5X73 Cl.l10S,2 SX40U 
12 
I 3 
I 4 
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2 2 4 - - - - - - - - C2.2Cil "'6107 2CZ. Ill42? - 308 I ~ll 5X92l7 
4 - - 2 - - cz.ru sxss CZIS62 sx -1061 cz.S6069 "'6)16 ZCZ.Ill~l4 5X 7377 ;o8 I 06460 SX 9!.1~ 
4 6 
4 1 z - - - - - - - - CZ.2.202 SX6U: 2CZJI1430 SX $553 501> J1064S6 sX:9m 
6 2 2 - - - - - - - - CZ.2820J SX'6117 2CZ.Il l431 SX "+IS 30811/06457 SX:9ZZP 
1 7 l - - - - CZ.I2J78 sx 89 CZ.I1378.'l 5)(.4089 
8 4 - - - - -
8 - 3 - - - - CZ.ZI06 SX •90 CZ.2106"2 sx;4090 

0 9 4 ) 

II - - 2 
II 6 
12 4 - - - - - CZ.267S SX'91 CZ.Z615:2 5}( '4091 CZ.28l05 5)(•6127 2CZ.III4J2 - 508i I '06458 SX•9230 
13 - 3 - - - -
20 - - - - - - CZ.I2Jo7 5)(,92 CZ.I2367(2 5X, 4092 
24 2 - - - - - CZ.2175'-I 5X12128 CZ.mS2 SXl2.181 CZ.S0370 SX/6265 KZ.III433 .lX/7171 508!1/06459 SXi~2JI 

3 

9 16 - -
20 4 J - - - - CZ.22196 5X 2129 CZ.2l9S3 .SX'l!SZ CZ.30371 5X 6347 !CZ.III4JS 5X i7633 503!1;06461 sx. 9:U3 

2 
1 
2 
l CZ.I077 sx19J 

ll - - 2 2 - - -
- - - - - I l 

l 
2 
2 
2 

3 CZ. 12l79 5X'94 
3 
3 
3 

F - - - - - - 3 
) 

3 
J 
J 

STAGE I STAGEl STAGE J STAQj, 4 STAG!! 5 



[ TABLES 

Pr=urutd Bull<bead Unit (Aluminium fig. 12) 

w 
Sh<U Coo~~tt~ ... Port No. Rd. No. P.ut No Rd No. Port No. Rd No. Pan No. R<f. No. ~ 

'"" 7 19 37 64 1!£ t9sp 200 

2 - - - - CZ.:IBOJI 5)("6003 - - 2CZ.IJI097 - 50S l/11431 SX9506 
A J - - - - - -

J - - - I - - C2...100J:! 5)("6008 - - 2CZ.IJ8099 - S08 I ll4l2 SX.9105 
C7.280Jl 5X60U - - 2CZ.IJS096 - S08 I ll4ll .SX'9_IOS 

5 - - - - - - CZ.:!ll0:!4 SX160l8 - - lCZ.JJ8104 - soa, 1 11434 SXi9SJJ z 7 - - - - - -- z - - - - - cz.28036 sx 6028 - - 2CZ.I31098 5X•8551 508 I'IIJ JS $X'9501 
l 2 - - - - - C2.2S037 $X 6033 - - lCZ.IJ8100 - S08 '11llJJ6 5X 9.109 

5 
7 - - - - - - CZ.28044 5Xf6068 
9 - - - - - - CZ.28038 SX/6038 - - 2CZ.I 38241i - $08/1!1 1437 SX,'9SI9 

10 - - - - - - CZ.2814L .lX;61B 
12 
I 
I 4 

2 2 
B 2 4 - - - - - CZ.28039 SXJ60H - - 2CZ.I38106 - 508/t/l WS SX.19SIS 

3 2 
10 L 
7 2 - - - - - cz.572L2 SXI64ll - - 2CZ.138247 - S08 I 11453 sx 9.!20 

l - - - - -
4 - - - - - CZ.2B042 5X{60S8 - - 2CZ.JJ8101 - 50811/1 1439 SX19510 
5 - - - - - CZ.28043 SX/6063 - - 2CZ.IJ8105 

3 
3 

I - J - - - - CZ.28046 SX•60i8 - - l CZ,IJS102 - S08 I 11441 SX,951l 
J - J 
5 J 
6 4 
7 J 

c 10 J 
12 - - - - - - CZ.2BOO 'X(o!)U - - 2CZ.Il8111 $X 8:l57 508; I 114\.1 ~X9J22 ;> 

~ 12 2 - - - - - CZ.28049 5Xi609l - - 2CZ.13811J SX 8.55S 508;1 /1 14+3 5X,9524 ~ 
'!' 16 - - - - -.- 6 - - - - C2.28o50 5Xi609S - - 2C'Z.138107 sx 8049 50811/11.144 ~ - - $X9515 0 ;;r - - 4 - - - - cz.28051 5X '6103 - - 2CZ.I38103 - S08 I 11445 sx 9512 ;; ~ 

STAGE! 
.. .. STAGE I :c ~ 



;: TABLE S ro111imml 
'li ,. 

Sb<ll ,.. Coma.. -a P.n !'o. Rd l'o. 
l'!u1 "'" 

Rd NC\. Pon "o. Rcf So. Pan ~0 R<f :-lo 
'"" ; 10 l< 6! 7sp I~ !ll() - - -

2 1 4 - - - - C'Z.28052 }X 610S - - ZCZ.IJSI09 })( 7().16 j()8 I' 11446 5X 9518 
4 - - 2 - - - CZ.S7216 SX16JIO - - !CZ.IJ3JOS - :.OS I 11451 ~X 9ll7 
4 6 - - - - -
4 1 1 - - - - CZ.280SJ sx 6113 - - 2CZ.I3SII1 
6 2 1 - - - - CL1S(B.! .SX611M - - :!CLIJSIIO 5X 8095 l08 l 11443 sx 9~~· 
1 7 ;: - - - - .SO. I II.U- sx 95::J 
8 ~ 

0 8 
9 4 
ll - - 2 
u 6 
u 4 - - - - - C'Z.280S6 sx 6128 cz 719011 SX:6649 :!CZ.Jj$114 - 50S I 11449 5X, 9S".J 
IJ 
w 
24 2 - - - - - C'Z.l8057 SX/6133 CZ.71733 SX,.66J.4 !CZ.I3811S sx 8556 50S" 111450 sx ?516 

cz.~oss SX,6138 

9 16 - - - - -
w 4 .l - - - - CZ.:!SOS9 })( 6143 - - 2CZ.I38116 - S08 l 1ll45! 5X,9521 

2 
1 
2 
l 

I! - - 2 2 - -
- - - - - l 2 

2 
2 
1 
2 

3 
3 
3 
3 

F - - - - - - ) 

.l 
J 
J 
3 

STAGE1 ' STAOEl 



[ TABLE 6 

Fhtd Unit (Brass and Steel fig. 5) 
ii' ·~ ~TE:EL-

~!!::' """"""' ,..,_ ........ Put~ Ref 'lrro:o. lut !"oo. a..t ~ hn .~o. ....-.So. hnSo. ltd' So.. P&tt <lrroio Rd. No.. l'ut So Rd So r-aa No. llJ "' . 
" 17 .. lop 1.,. ""' -

CUlUI - CUOJIO - - - ~ sx .001 - - :cz._ ladO& JX 1tc• ,..10041< JX-9tU 

• ) - - - - - CUAW 
J - - - I - - CZoD$0 CUii.JII - - - C2.!l'l91 JX,t6006 - - :cz..uno JX/70>0 JOII,Oiotl1 .lX,'9119 

('7Jj)64 - CZ.ll>JU - - - CZ-10:m $XJ6)0l' - lCZ-101907 SX;-?0~ J.-,. \16<111 >X/'>190 

cz.:o~ - CLSOJIJ - - - cr.lio9J 5X1'60 I 6 CZ. JOUl - lCZ.SlQI.&..S SX/103~ JOI/IIDM19 -'Xi'l91 
7 ~ - - - - - -

C?-27567 - CZ.SOJ14 - - - CZ.l<lm SX/6~1 - - ~CZ.IOS901 SX,I110'~ SOJ:/1.'06-'20 'XfJI9! 
Cz.2JS61 - CZ.'O)IJ - - - C'Z.28096 S.X1'00ll - - 2CZ. I 0!909 lX /71 I 0 SCI(IiiJG..'..ll ~lt! 

CZ..U.Slt 

7 - - - - - - CZ.UIOl j!(16QIU 

' - - - - - - CZ..lll1J - <:Z.$011, - - CU5097 s·X:60U - - >CU'm "''70)) _.I G6al lX,'9194 

10 

ll 
l - - - - - cz.:zam J)(J-

• 
2 l 

D 1 • - - - - - cz,l7S17 - CL.$0)11 - - - CZI28098 $X/604 1 - - 2CZ.1089JO ~X/7JII JOH/ 1/06<21 5Xl9l9S 
) 2 - - - - -

10 
cz.nm - cz.m1o - - - CZ-56077 !X,61ll - - 1CZ.JCii9U SX '70)4 lOIII...,. »t'91tJ 

Cl..V!U - cz..JO)II - - - CZ-21101 ))( 60$0 - - 2CZ.IOiill SX?IIl JOI I •Oio&l' JX;"tU6 
ttr..rn - CZ...,..Jif - - - CZ.ZSJO! ~. 60oll - - X:Z..IOH ll .»: i71 fJ -'Of. 11li!W2J »(;9197 

J 

l 

cz.:o~ - cz..~J:o - CZ.60489 - CZ.liUOS 5Xifl0'16 cz.li0.471 JX!6;JJ7 2CZ..IOfl!ill4 S)(fl(IJI SOI/ I1G6rfil1 ~XJ919'9 

• • - - - - - cz.m~ 

7 

c 10 

$X.~:m ~ Q 12 - - - - - - cz ... m91 - ouom - - - (7.28107 '"'"'" - - U:Z.1019U !lX "?O)J '01 ' I. 0..-a .. 1% 1 - - - - - c:z.r.Jn - C.'ZJOl!l - - - CZ....'O!Tf ""6:01 - - 1CLIOi916 JX.""',J6 JOII Ok:t .5X "920:1 
? 16 - - - - - cz..._'tJ.stJ - cz .. :U!IJ - - ~:·· -:- ' - - - - - cz..v"' - C7_j4,)lJ - - - CZ-JQJn .!X.ti'l'l - - XZ-10i911 ~llll4 

~ - '011.110<)0 $X;92D: if' :; - - • - - - - Cl..JOPI - CZ...'Ol1< - = .... .., - CL.lOJ19 - CZ.60411 .»l_.,.n XZ.I.~II !X. 7 I U ,.. I 06<11 .. .S.X.921U Q; 
n "' !::l STAG£'! STAGEJ $TAO'G l STAGE. A STAGS! r 
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I ~7 
9 Norma.! Fr« Unit {Brass and Steel fig. 8) 

~1:~----c:;:;------=~~::~·~~~~==:=~-:----------~~I~UL~==========~~---------------------------------------------~ $beQ c..at.:u P No. Rei N P 
au 1 It n "' "-;t i-"ctlOO fit - o an No. Ret. So. hn ro.:o.. R.eLNarr. Pan Se. R.r:. !lol.o P'.llt !4.- W No. hn No. a.f So. hn N. act ,.,. Pan So. U l4. I'm ScL U l'(o 

A 

z 

8 

, 
(') 

il' 
'!' 
--
'3 
'8 
~ 

- 2 
l l 

' 1 

-a .. mor 
- CZ.l1l0l 

a.JDIQ 

C%.$09S2 
CU04'J 
Cl.~"""" 

C%.50441 

CU04<6 

~· 

9 - CZ.271Jl - cz.,.... 
10 

11 

I 

I • 
l 
l • -
l 

10 

1 - cz..mu 
- l . - -

- CLS04S> -- ) -- --
' l 

• • - - - - - c:z.lJ!)l 
1 

10 ) 

IJ -- --- - - -
I} 

, _____ - -
,, - - - - - - C2.l7Slf 

- , __ __ _ - --- • - - - - C2..»4U -
$'TAOB:l 

CZ..>O••? 
lCU!<It 

ez.>nos 
:cu)4N 
CUO<.IO 

CZ.$04" 

CUOS21 

CZ.!61$J 
CZ.J<l4}4 

CUO<.ll 
CZ.60SII 

STAOE l 

CLl1900 .SX .6004 

CZ..21901 JX/6009 CL6l.ll 

C'%.$04" lXJ6-121 

CZ.l>9CIJ lKj6019 

CUO<I> !XJ11>9t 
~·X/60}4 

CUl9JI SX/04l68 
CZ..O»ol SX:IGl9 

C'Z.lll)1 sx fl$4 

cz.nH9 SlC{fV>O 

CZ.l7901 IX/604< 

CLJi071 SX.6nl 

(::Z.l1911 SX.160S9 
CLll911 ,,,~ 
CZ..2l909 SX/60<19 

c::z.J60IS SX all-' lC'Z.Ill6l !X 'U7'4~ 2C'Z.$4I7l .!XJ"'ll $011. I OJ916 SX 9Jl0 

C2.>6019 IXJ6l1BCZJIJSJ Sl(,&lll 81CZ.i4-17l S>l/70l9 Jalj lj0l91l !XJ9111 
CLJJ1il 1X/6!:!91C2.JII694 1X/m318 2CZ.J001l IJ(Illl7 lOI/1/0)tll l l(i'tJZl 

Cl.$609J ')(..6.)'7' lCZ.J 11691 iX/016'8 lCZ-14174 lX/7l2J J01f110J96 SX/911J 

cz..6oml JX WI ~ttl"' .!X.'Jll 8 1C'LIDI9U JX(!OrW SOI 'IJOJ990 »C9t!A 
~1 1X/C.l77 1CZ..I116:97 nct~n,l 1CZ..ICIII9U 1XI100 SOIII,OJ391 SXJtUJ 

- CZ...S6101 j)(jfl, 1Cl.J11f6J "''"''j82CZ..i481J »Cf7().1J Jot!f 'OJ992 SX/9126 

- C2.>4JOl SX/6310 lCz-111699 lXI&lW/I lCZ.I~ SX/11l9l01/I/Ol!193 SX,~J%7 

c:z...&41'7l "46W tcl.JHlOl SX.&lO!'B X:Z.1019"9 'X"*' SCilJI,OJ996 .1X.'Jl0 

C,Z.,6109 fX.6JI12(;Z..Jil100 SXJ6JIIJI:CZJ0647 JXJ'70t0j0f.'lt0l994 -"<19111 

CL6o4170 1X/flll2CZ..III101 SX/631:2/Ilt:z.l~ 1X;r704J .50f l 10l99J 1X;'tl29 

C%..179U J'C,6079 C:Z.~I , -Xi rut CZ.lJl$9 £1Ct f601. 1CZ.UtlOJ SX1UC:."' :CZ.IOOSO .SXI*I SOI.HOl991 $Xitlll 

CU1911 SX,~ 
cz.50411 »1. Ulll 

Cl..Silll JJ([6,_. lallllllf !X &lWi lCU!J1o !X.~O<I' XIIII 'Olm JX/?1:1: ~ 
~m 5)(,6)1$ :C:Z.IU70l 1X. UU "I %CU4171 !X.,... JOI; I.-Gmt n:.~tll :_ 
cz...uu - = 

Cl..JO.lU - - - tt.669" SXif96llCZ.II1106 JXN::, I:CZ.IIJI:t'l !XjllleJOi t{OtOOO .$X:91l4 I? 
CZ.~.U - CZ.lll&O JX/~) CZ..tiOSOJ JX/611) lCZ.JJI707 JJC.-"1), ... :CZ.IOUS.! ~'7'1Jt JOII tiJO&OOl sitUJ ~ 
-( STAGEl STAOB 4 STACi!U STAGE ' STAOE7 r 
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TABLE 8 

Reve~ Frc:e Urut (Brnss and St~llig. 8) 
~--RRMS STPilL---~ 

~~ Caal.<u i"e.rt No. kd Ne. Pan No. 
19 J1 "' 1t:~ Jfto * .., s.,_ ,., No. R.d._So.. "'hn ....._ l.d. So Put So. Ref~ No. Joan :-:o. U. ~o. Part No Jlt:[.~a.. Pan No. Jl4'<o P.an So.. ....... 

~ 
1' 
:-
'3 

0 'II ... 

-
A 

2 

• 

c 

-1-

2 -
2 l 

• 
10 
ll 
I J 

• 
' 

l • 
' 2 

10 I 

7 l 
l 

• 
s 

- CZ.30<6< 

I - - CZ,}IM6S 

-C%.50<66 

- CZ.~0467 

-cz. ...... 

- Cl.!Q.WI 

- CZ..504110 

- CZ.l12<!6 

- CZ..304.TJ 
-CL~n 

-c~n 

- ) - ---
' , 
6 . -
' J 

10 J 
IJ - - - - - - CZ..XU1• 
12 ~ - - - - - CZ-$)17S .. 

-

- ' - - - - - cz...»*76 
- - 4 - - - - CZ.l0<411 -

STAO!! 

Cl..fi0!10 

CZ.«<SJQ 

~-rAG& l 

C"%.21910 ;x ~ 

CZ.V911 !XJGOIO 
cz..JO.&II j)('-C~I 

CUlfU OCIO!O 

CZ.I0430 -
C"'Llmi SX/60l! 

C::Z.1799l $)(.f6010 
C%...2798'7 s>qGOto 
CZ.:IIIJI SX,6US 

cz.mu !XI6Gl! 

C156010 5X163?0 

CLV991 !l<'6060 

=m SXJ<D<> 

-

-
-

-

-
-

-

- CZ.S60f7 SX Ul7 2CLIII71! SX.6l171l12CZ.Wl9 .3X 'lMI ~ I . 04()(8 ,,,.II J 

- CZ..56091 S:X/WilCZ.lll7 16 lXJ').Si_fB X::Z.a4JIO ~17<Ul ~11 104010 1X"tl•" 

- cz.nl.!l lX.OlllC'l-11 IIIII !X.-;11 :!C'l.IOiii'J SXflllT lOll 031~ <S ~I:U 

- CZ.~S S~OJO :ZCZ.IIIrtl !X'4JW,·D !CZ.IOifs-1 J...'tf7llt )(If • 04011 J)l; -,IU 

- CL.717il '"J'UJ lCZ.tlllJ9 $X}Q.H/B !CZ.Hll%0 - ~0811)04011 .JXt9146 

- CL.56iQ99 ~J(,C)J02CZ.Illt20 .S)(,j6JSI0/81CZ.IOA961 ,-X,I'fllS.SO.I,04013 J)(lltf.U 

- CZ.S(it0l 5)( 6.JP1 lCZ.II 1'7'll SX(6J9J /U !CJ:.&-4811 .5XID.JS .)O•Jt to.a.oJ• JX•'9J•I 

- CZ.!61Q'7 lX't.lrlla.JIIm D4•lUIB lcz.IOI961 >X!71U S<li/1 .~15 !~19149 

CZ.11~ SX,6MJ !Cl.JUT'..J ..)X166U-f8 lCZ.1069'tr-' 3Xf70.S6 JOii l+04(1'!t SX,'ttn 

CZ.S61J I JX.,o.l9J .:CZ.lJI7lJ 3XI6l9Jill :CZ..IOiKI J"'i70SJ )(l•f1t'O'OI6 SX/9UO 
CZ.6(i"iS5 .£1(.6610ZCZ..IIIn• .JXJ6fiOI•X:Z..I~ 1.'C'701 -'01 1.,~11 JX/9111 

C:Z..l7995 ~:<,.'6010 C'L.60499 S:X/,)11 C:Z.7 1 7~j 5Xr0609 ZCZ.111ll6 'X~(it.(l'il!{D X'".LIOI'" .3:X"10S4 * 11/1).1019 JXl~fSj 

cz.>m1 IX,'6090 - - ~115 »{6J,_. 2CZ.IltU7 SX.,·6J~ll 2Ct.I4W !Xf'Ol! !Oi.'l ~ S)(J91S£ ~ 
c::uotJA SX."e."%91 - - CZ. flU JX.·"J4 XZ.IIIP.t 1XMJ•Li'B lCZ..IAUJ SX;-10$1 ,_ l.'l>kUI N'9UJ -
CZ.!O<Il> - - - cz. •t711 - JCZ,.111Tl9 - ~,_., - )01,1 1~-l SX;91" 

<:; 

~ 
C:Z..IOoiJ6 - Q..6C,.., - CZ.7J11i:t SX/fl917 lCZ.Jll1lO lX;6tllJD lCZ.I0196i !X 7UI .JOit l 1040'll SX1'91S7 ~ "' ·Sl"AOC STA0t:4 STAG£$ StAGE6 srAGt. 1 ! 



TABLE 8 cominud 'J 
'li '- II"RASS STTm. .... 
~ Co.c:lmcta ?an !'>CI R.t. :-;o p-ut :'4g R.t.No. htt No. ltfi,. Wo Put S o. kl:r. No- hn ~ ltd'. No. hn ~ Kd No. hn No 
- --' 1'1 .)1 &.1 ,.,. ~· .. :!£.~::00!!!.._ _ _ ___ _ _________ ___ _ _ _ 

lld 'io Pan :-4u. lltf "-lo. Pan No. ltd SG. 

l . --
• 2 -

' 1 l -
1 ' : 
• . -
I - l 

D ' • J 
II - - l 
II • : 
u . -
" - l-

70 -
>• 2 -
' " :zo • - - - -- --- - --- - - -

" -- l ~ 

p -

- cz...so.tll - CZ.605 u - C'LtOO 1 - C'Z.-flii»>6 
- Cl..S1:a& - - - cz..MiOU s;x m; 

-~ 
-CUOUO 

-CUO<II 

- CLSOotil 

c:umu 
a.~n 

CZ.lo<U 
C7.>00" 

cz.­
- C'Z.~1 

CZ..'0«4 lX.otoll 

cz.::¥006 SX(tiUS 
CL!I001 }X/fJ40 

CL11119 - 1C'l.lhlJI - X2.101'969 - JOt J .~ »e;"91.,. 
CL7t".t SA..OM: lCLIII1')6 n.6Ml,.-a XZ..ICilf- 1 ».....I":'JA *'I~ .SX~IU 

CZ..l U'IO 
CZ:.711'91 

xz.unn 
- :CZ..ll lfl) 

1CZ.IOI9TO 
lC"£ lut?Tt 

C2.71l9l lX9JoJK'Z.lll11' ,;<,r.tx! 8 l'CZ.IIIm'l 

• . I OA0.2j $}( ... ,, 

»n 1Jo4CU:ti "'"'60 

JOIIJ ,Qti&J "'"" 

- CZ.7179l $XJ6GHi lCl.II IUS !X}tibi6/B 1C"Z.A4111,. .!XJlW'J ~'-/ I.,.O+U!i SX/91-.2 

- cz._~ - C'Z-4ii0510 cz.2$00I SX •10 CZ.oC»Q!J "(. 6JTJ CZ...7119) .SX!iOJi lCL-1111)7 >X.'att "B ZCZ..IOf91 .. £IC{1+4'9 M~~tt t04030 !X''9JC4 
l 
1 
1 
: 

l 

l 
J - ' 

$TA01!2 STAOE S -< STAGE~---* STACiE ~ STAG:£) SfAO J:6 STAGE"7 



i TABLE 9 
... Bulkhead Unit (Brass and Steel fig. 10) 
w ....__BRASS--+ STEEL ,.. .... Sh<U Conlllm Rel.ND. ...., PanNa. Rd. Na. PanNa. R.C. No. Port ... o. llt{ No Pan No. P;m "'o. Rd. No. 

7 19 37 64 "SJ> I 200 

2 - - - - - - CZJOlJZ - CZ.UISO SX•600l 2CZ.S-181>1 5)(17021 .10$, I 06462 JX,<9'..34 
A J - - - - - -

l - - - I - - cz.som - Cl.28UJ SXJ6001 1CU486S SXJ7021 j()fj/1.'06463 SXl92JS 
CZ.SOl34 - <2.30385 SXi6968 2CZ.!0892S )X}7119 508/1,06464 SXt'9Zl6 

s - . - - - - CZ.~l35 - cz.2818l SX,6017 1CZ.I089l6 SX(IUO $0811 06465 SX;92J7 
z 7 - - - - - -- 2 - - - - - CZ-50336 - CZ-50386 SX•691) lCZ.I089l7 lX,7lll $08,l j01i466 ~923& 

2 2 - - - - - cz.~m - cz.28JB6 SXt60Jl 2CZ.I089:!J SX,1712l SOS!I 06467 )Xj9Z39 

s 
7 -· - - - - - CZ.2819l SX/6061 
9 - - - - - - CZ.SOlJB - cz.28187 SXJ60l1 2CZ.S-IS66 SX,'70ll ~8 I '06468 SX.:9240 

10 - - - - - - cz.28140 sx 6152 
12 
J 3 
l 4 
2 2 

B 2 4 - - - - - CZ.S0339 - Cl.lal8~ ' X/61>12 ZCZ.!OR9l9 SXf712J SOS/1 !06469 5X/9241 
3 2 

JO I 
7 2 - - - - - <2.31211 - cz.s6019 SXi6l48 2CZ.I08932 lX,I70l6 sos 'I 06412 .sxrn-'4 

2 - - - - -
4 - - - - - CZ.S0340 - CZ.28191 SX/6051 2CZ.I089JQ SX)702J S08,1;06470 SX/9242 
s - - - - - CZ,SOl4J - CZ.281.9l SX/6062 1CZ.I089Jl SXnl24 SO~Il/0647 1 SXF924J 

J 
J 

I - 3 - - - - CZ.~342 - CZ.28195 .sx 6077 2C2.J0893J sx 10:!A $08, I 06-173 SX.9l4S 
) - J 

' J 
6 4 
7 3 

c 10 3 

D u - - - - - - CZ.SOJO - CZ.28l91 sx.60S7 KZ.84S67 SXI70a7 S08 1 06474 sx 9246 > 
;; 1.2 2 - - - - - cz.sow - cz.~ 5XJ6291 ~CZ.84868 sx~s S08 I •06415 )X;9:!A7 :.s 
? 16 - - - - - - ... :- - 6 - - - - - CZ-50345 - CZ.SOJ9J SX~ZO :!CZ.I089l4 - S08 I 064"6 .SX 92,1$ ~ j - - 4 - - - - CZ.SOJ.Ib - CZ.~l92 SX!6871 2CZ.I089JS SX,712S SOS• I 06477 52,9!49 
'li .. 
w !>IAOE 3 STAGP. 3 STAGC4 STAGES r w 



;p TABLE 9 conrmued 
'.1 4---BfL\SS_. STEEL--
~ -SbdJ Conta<U Part No. Rtf No. Pan No. Rtf. No. Pan No. R.d No. Pan N o. Rtf. Nu. Pan No. Ref. So. 

lilt 7 19 )7 ~ 7sp 19.p :!()() 

z ~ • - - - - CZ-50~7 - Cl.50J9) 2C7-IOS936 ·- 508 I 064'111 SX 9!.l0 
~ - - 2 - - - CZS2iS - C7-S61rnl SX,6J49 1CZ.l~ - 508. I 064$3 5X.9"J~ 
4 6 - - - -
4 7 2 - - - - cz.~s - CZ-503~ - 2CZ.IOS9J7 - 508·1106479 SX:•,llJ 
6 2 2 - - - - CZJ0349 - CZ.SOJ\1.1 - ~CZ.I01)93$ - 508, I io&lSO SX'9!52 
7 7 l 
8 4 -
6 - 3 
9 4 ) 

Jl - - z 
II 6 1 -JZ • - - - - - <.:z.xmo - CZ..50.!96 SX66U ZCZ.IOS939 - 5081~1 SX9!53 
IJ - J 
20 - -
24 l - - - - - cz.50) Sl - cz.lS206 5X/61)2 2CZ.8486? 5Xi7029 50S/ I 106482 5XI9254 

3 - - - CZ.28l07 SXI61l1 

9 16 - - - - -20 4 3 - - - - CZ.SOJSJ - <2.28208 SX/6142 2CZ.IOS941 SX/7126 ~08;'11()6;18.4 5X/9256 
2 
2 
2 
z 

" - - 2 2 - - -
2 
2 
2 
2 
2 

J 
3 
3 
J 

F - - - - - - 3 
J 
) 
J 
3 

STA.O E l STAGE) STAOE4 STAGES 



A.P. II.JD- IR25-I 

TABLBIO 

f'jxed Unit (T)ctnchoble Lcods fig. 13) 

ALUMINIUM STRBL 
"A" SI'Zf! Plcsscv 

Part No. 
Ref. No. Plesscy 

Part No. 
Ref. No. 

STAGE 1 A 2{0/0 CZ.2223R SX/2183 

STAGE 2 A 2/0/0 CZ.76498 SX/6720 2CZ.I11486 

STAGE 3 A 2/0/0 2CZ.140052 2CZ.140053 

TABLE ll 

Free Unit (Sbort Reach llg. 14) 

''A'' SIZE ALUMlNfUM STEEL 
Part No. Ref. No, Part No. Ref. No. 

STAGE 1 A 2/0/0 CZ.27004 SX/2928 

A 4/0/0 CZ.50')51 SX/6156 

STAGE 2 A 2/0/0 CZ.140462 

/\4{0/0 cz 140461 

STAGE J A 2/0/0 508{1/11507 SX/8747 508/1 /1150'1 SX/1513 

A 4/0/0 508/1/ llSOS 5X/764l 508/1/11510 

I ssllCd Dei::. 67 Chop. I, 1'0110 35 



TABLE 12 

He:wy-Duty Pressurized Bulkhend Conne.:m.r "Block (Gg. 15) 

Conn..:tions Pan. No>. Ref. No. Dimensions (in.) Weight Co\'tr 
A B c (07.) Part No. Ref. No. 

01:\. 

Three 200A C7. . .SI()()I SH/112 3·62 3·62 1·937 19·6 z 51004 .SH/111 

Two 2()0A CZ . .S10'J7 SH/110 3·62 .l-62 I ·937 18·2 z 51094 SH/111 

One 19A 

Add ·125 in to encb end or dimeMion "A" lf co'""" are \l<;ed. 

TABLE 13 

Quick-Release l~ixc..J and Free I:Tnits (tig. 16) 

"If' SILe ALUMINlUM STEEL 
P1c=y 
Pan No. 

Ref. No. Plessey 
Part No. 

Rtf. No. 

f-IXI•D UNIT 
u 0/.S/0 CZ.12353 .SX/95 
0 0/4/0 CZ.19l47 .SX/3157 
0 l/3/0 CZ.I9145 5X/3158 
I) 7/2/0 CZ.51390 SX/6158 
II 7/2/0 Llulkhead CZ.53206 5X/665J 

STAGE I 
FREE UNIT 
DO!S/0 CZ.I0348 
n 0/4/0 C7- 19148 5X/3159 
ll 1/3/0 CZ.J9146 .SX/3160 
II 7/2/0 cr . .sJJ9S SXf6lS9 

FIXFU UNIT 
ll 7/2/0 CZ.7018S SX{6470 

STAGE 2 
I·REI: UNIT 
IJ 7/2/0 CZ.70186 .SX/6471 

STAGE 3 
I·RI'E UNIT 
u 7/2/0 CZ.83851 5X/6S47 



i 
w 
"' ~ 

TABLE 14 

Thermocoupl~ unit 

Sh<llslrc 'l'bcrmo-tuu~le Caata<ts 
C11motk Pressuriz.cd 

aod Coul&o:t Code Canw:t C=t Cootact Currtut Shell Proof Bulkhead Bul~head N<>mul Revers< 
Arran a<· ~llon Ratma Materw Dcolpation !Ytmv Matmal Fned Unit Unit Unh Frt'e Untt FreeUrut 

mcnt -Ill: zo (Amps.) occ6a.20 (Ampo.) 

AlO O I A 1 CoMtaruan B 1 llr.lss A fum 2CZ.1398bol - ZC2. 1J9i165 1CZ.Il9866 1CZ.Il9867 

A. 2.10 10 I " ) ConsULnlll.D. B 7 DlllSS Stcc:l ZCZ.Il9868 2('2.139869 - 1CZ.Il9870 2CZ.Il987 1 

A 21o.·o I A 7 Chrome I B 7 i\Junld StO< I - ZCZ.Il9872 - !CZ.ll9873 2CZ. IJ9874 

Z O•l ,O 5 I 19 Co!UUI!Uin 2 19 a ..... St~l lCZ.IJ9875 - - 2C'Z.139S76 

zo !,0 5 I 19 Otromel z 19 Alumcl Alum. zcz.n9sn - 2C"Lll9878 2CZ.Il9S79 ZCZ.Il9880 

zo::o 5 I 19 Chramel 2 19 "Juold St~l 2CZ.139SSI 2CZ. i398!12 - ZCZ.I39883 2CZ.l39913 

Z SiOIO 4 A. C. 1:: 7 Chto.l111<1 D.D 7 Alwnel St«:l 2C2139884 2CZ.IJ9885 - 2CZ.139886 lCZ.l39887 

B 7l1 '0 J1 I 19 Olromct 2 19 Alunld Sl<d Zc:z.D9888 - - ZCZ.Il9889 

A. B, C. D. 1:. F, G 7 1lru> 

BO~O 9 I. l 19 Co!IIWitm l. • 19 1lfu> Sl<d KZ.ll9o90 ZCZ.I39891 - 2CZ.Il9ij92 ZCZ.D9893 

80,410 9 1.3 19 Clvamd 2.4 19 Alumcl Su:cl 2CZ.l39894 2CZ.ll9895 - 2CZ.ll9896 2CZ.l39R97 

El 0,'4t'O 9 I, 3 19 Conswnan 2. 4 19 Btoss Alum. - 2CZ.il989S 2l7.. 139~99 207..131>900 ZCZ.I39901 

C004 16 I, 3 37 Olrcmcl 2. 4 37 Alumcl s .... 2CZ.1399<r 2CZ.I39903 - 1CZ.IJ9904 2CZ.IJ9905 

CllOO 13 A. C. ~.G.J.L 1 Coan.un.m B, D, F. H. K. M 1 Brass AI om. 2CZ.J39906 2CZ.J39907 2<2. 1391108 lCZ.139909 2CZ.139910 

£20 ~:3 23 M, 0, Q.S. V. D 7 ConsWllal1 A, R, C. E, F. G. ti. 1 Oros; } J , K , I~ N. P, R. T 7 Bnu1 SL~I 2C7..139911 - - 1CZ.I39911 
1. 2. ], 4 19 s. 6. 7 37 l:lrnss 

9 .. 
'!' 

• These codes rer,_,, th< ,-arJous CIOtll..:l ..,.,.,_ .. thai arc: ;Uil$IIOU>d oa liJ, 20. ?' 
:0 

:- 5 
;s: ' 
'!! ~ ... 
~ 



TABLE I 5. 

Contacts (fig, 21) 

Socl<et c•;mtncts 

Ty~ A (used io ~~1ges J, 2 and J of the free unit) 

Contdc.ts Pw-c 'No. Ref. No. 

'iA Z.27330 SX/3237 
7A (special) Z.28 143 5X/3239 

t9A Z.28144 SX/3241 

Type 0 (used ln ~tnges I, 2, 3, 4 nnd 5 or the fTee unit ; is obsolet¢ and rnust not now be used) 

Page lS 

Con tact 

J7A 
64A 

Pnrt No. 

Z.60~66 
CZ.564()!1 

Ref. No. 

5X/695l 
5X/~OO 

Type C (used in Singes 4 and 5 of Lbe free unil; is obsolete u.od mu~t not now be used) 

ContliCL Pnrt No. Ref. No. 

7A Z.S(i404 5XI6924 
7 A (•pcci:tl) Z,56480 5X/6949 

19A Z.564o5 5X/69SO 

Type 0 (used in >Luges 6, 7 o r tho free unit Md i.n stages I, 2, 3, if the front rtnd rear in~t•l~lt•r~ 

Contact 

7A 
7 A (special) 

nre lite same ail in stage 6 or 7) · 

Po.rt No. 

50S/li t lisa 
508/1 / L 118:9 

Ref. No. 

5X/751(i 
SX/7511 

TypeD (u_<ed in stages 6, 7 of the free uJiit a.ud in stages I, 2, 3, 4, 5, if the from and renr 
in~ulaio~ n.re the same as ill stage <i or 7) 

Contact P<trl No. Ref. No. 

19A 508/111119'0 5Xi733l 

Type 0 (used fu s ra&es 4, 5, 6 and 7 of the free wlit) 

Contuct 

37A 
64A 

PaJ't No. 

508/111 L 191 
508/ l/11192 

Rei: No. 

SX}75l4 
SX/7520 



ISSl•CXI Dec. 67 
ty't(ll)l) 

'fABLE 15 CO/IIillfft[(l 

Type E (used in stnscs 4, 5, 6 nnd 7 nf tho fr<~ unit ) 

CunlllCl 

19A 
J7A 
6-li\ 

Cootact 

7A 
7 A (special} 

L9A 
37A 
641\ 

• 

Part No. 

508/ 1 i t1190 
50Sil/11 191 
50811/ 111 92 

Pin conluc~s 

R<f. No. 

5Xi7331 
5X!75 14 
SX/7~10 

Purl No. 

• 

Fixed unil 

508/2/11245 
soS/21 11246 
50·812/ 11247 
508/2/ I 1248 
508:'2/11 249 

Fig. 2J. Coll)tucts 

l3ulklocad unil 

508/2/11 250 
S08i2/11 2SI 
soa/2,11 12.52 
.508/2/lJ 253 
508/2/ 11254 

c 

A.P. 11 3D- t82l-1 



Sholl 
me 

A 
z 
II 
c 
0 
e 

Shell 
SIIC 

-- --
A 
z 
ll 
c 
0 
E 

r-r-· - -

T 
D .... 

l 

c 

.1 

9 

~ 

r-

I 
c ... 

TAlll,.c 16 

Dlrnon>lo ns and l'luJcl Piercing Dctnlls-(l~ixetl lJnh) (t\g, 22) 

Dlmcn~ion~ (in,) Fi~ing 
holes 

" B c 0 E I" 

0·9-11 1·384 0 ·497 0·781 0 ·937 0·720 6D.A. 
0 941 I ·S09 0 ·679 0· 93~ 1 · 125 O·K7S 6 D.A 
0·941 I S09 0 ·897 I 153 l ·2SO I 000 6 B.A. 
0 ·941 I ·509 ) ·047 I 34 1 1·437 1· 137 6 B.A. 
0 ·94 1 1·509 t -.w, 1·71$ 1·750 I 469 (!B.A. 
0·941 1·509 1·672 1·965 2 ·000 1·687 4 U.A. 

Dimensions (in.) recommended m10imum 
dil.tnnce bcll•een centres 

G H K L of >in>il:ir , ;.., unit ' (in.J 

0 ·797 0 ·720 0 · 120 0 ·\)57 0 •625 1•125 
0 ·95~ 0 ·875 0 · 120 I •125 0 ·687 1·250 
1· 171 I ·000 0 · 120 1•250 O·KI2 1·500 
1· )59 1· 187 0 · 120 1·437 0 ·875 1·625 
1·734 1·469 0 · 120 1·750 1·002 2·001 
1·984 I 687 O· IS2 2·000 1· 187 2 ·250 

Fig. 22. l'•n<l 11icrcing dcl<tils, fixed 1111it 



Shell 
size 

A 
z 
8 
c 
D 
E 

l-..u«<O.C. 67 

A_P IIJD-182$-1 

TADLE 17 

D•mens1oM und l'aod l'iercing Detnils- (Rulkhcnd Unit) (fill· 231 

Sh~ll 
size 

A 
z 
n 
c 
D 
E 

Dimcos•ons (in.) Fixing 
h1JfoS 

A 1.1 c D E 

1· 182 I ·li25 0 ·937 0 ·78 1 0 ·720 6 U.A . 
1·307 1·875 1· 125 0·934 0·875 6 0./\. 
1·307 1·875 1·250 I 153 1·000 6 ll.A . 
1·307 1 · 87~ 1·431 1·341 1· 187 6 U.A . 
I 307 1·875 I ·750 1·715 1-469 6 IJ /\ . 
1·307 I 875 2·000 J ·96S 1·687 4 IJ.A. 

Dimcn•ions (in.) rccornmcuded mtoJmum 
distance l1<:l"c~n centres 

c. II K ). ul' !ilmihlr 1i1.t Ullit• (in.) 

0·797 0·720 0· 120 0 ·957 0·625 1· 125 
0·953 0 ·875 0 · 120 1 · 125 0·687 1·250 
1·171 I 000 0 · 120 1·250 0 · 1!12 1·500 
1·359 I 187 0 · 120 J ·437 O· M75 1·625 
J · 734 1·-169 0 · 120 J · 750 1·062 2 000 
1·984 J · 637 O· l52 2 ·000 1· 187 2 150 

I 
L "" 

fig. 23. l'ootl piercing ddBils, bulkhead unit 

c:.1~ap. I, I'IIIC 41 
D> 



TABLE 18 ' 

Dimensions <1nd p:tncl piercing dctnil~-(pressuri:Ged bulk.bca<) tlllil) (rtg. 24) 

Shell Dirneusion~ (in.) Fixing Holes 
size holes No. o rr 

A D c D E F 

A 1· 201 1·763 1·572 0 · 7& 1 !)0" l ·OIM 6 B.A. 4 
z 1·327 2·036 1·8 12 0·934 90" 1·237 6 U.A. 4 
B 1•327 2 •0]6 2-1100 1· 153 45\' 1·41•1 6ll.A. 8 
c 1·327 2·036 2 •312 1·341 45" I · 678 6 D.A. 8 
D 1·32? 2 ·036 2·687 I · 715 45. '2 · 076 6 R.A. 8 
E 1·327 2·036 3 ·062 1·965 45° 2 386 4 ll.A , 8 

Shell Dlmenslo'ns (in.) rccorruttlcnclcd nllnirnum 
~i1C dislllJJCC: between centres 

G· H of sim ilar ~ize· unit~ (ln.) 

A 0 ·797 1·018 0·120 1·625 
2'. ·o ·953 1· 237 0·120 1·875 
0 l · lil 1·414 0 ·,120 2·062 
c 1·359 1·678 0·120 2·375 
D 1·734 2·076 0·120 2·750 
E 1·984 2 ·386 0 · 152 J' 125 

Fig. 24. Panel piercing dctuJls, prcssuri'tcd Ullil 



TAIILE 19 

Dimension, nnd P:~ncl Piercing Dctrul.s-Heavy-duty Bulkhead Unll (fig. 25) 

Shell 
,;u 

B 

Connect inn' 

) X 2001\ 
2 X 2()(11\} 
I x 19A 

G 

Dimensions (in. ) 

A n 
3·62 3·62 

3 · ~1 3·62 

II J 

c D 

0·937 2·25 

0·937 2 2S 

Recommended ml111mum 
distance beawccn ccn1rc~ 
of similar size unitS (in ) 

2 ·38 3 062 0· 152 

·---l 
Fl~;. 25. Pancl piercing det.ails, beavy duly bolkl•~d unll 

TABLE 20 

DimeMion< and Panel Piercing Dci:Uls-Quick·Release Unit (fig. 26) 

Mared Pair 

A 0 c 
Dirncnsioru (in.) 

D E F 

4 ·15 I ·59 1· 180 4·30 2·20 1·70 

Sholl Free Unit 

sl~c Dimensions (in.) 
1-1 J 

D 1·766 1· 187 

r---H--

I 
J 

l 
F;ttE UN1T 

FIJt. 26. Poncl piercing delails, guide rtlea'le unit 

A P IJJD-1~1 

G 

2 ·23 

I"U<d Dec. 67 Clulp. I, P•K" 4) 



Shell 
size 

" 

Shell 
sl:u: 

" z 
13 

c 
v 
E 

TADLR 2 1 

Di!11cll5ioi1S-F'ixcd l,Jnil (Dclochablu Leads li.g. 27) 

Dimensions (in.) 

A II 

0· 7!14 

l'lg. 1.1. Dimen.'lions llxed unit detachable kads 

TABLE 22 

Di111ensions-Free Unit (fig. 28) 

Ormcn~ionli (in.) 

A 1.1 c 

0 ·610 1·750 0 ·885 

0 · 7:)5 1· 750 1-0Sj) 

0 •735 1·81.2 1·2-50 

O·DS 1·812 1·435 

0 · 735 2 · :ns L ·810 

0·735 2 394 1·995 

·--- 1-

l'ig. 28. Dimensions free unit 

c 
0·937 

D 

0 ·692 
24 T.P.I. 
0 ·875 
20 T ,l'. l. 
1 ·062 
20 T.l'. l. 
1·250 
.20 T .P.l. 
1· 625 
20T.P.I. 
1· 87,5 
20T.P.I. 



Shell 
~lzc 

A 

A 

1·7"15 

TABU; 2J 

Dunensiqn;-Short-reach Fret Unl1 (ftg. 29) 

B 

0·609 

Dimensions (ln.) 

D 

I· 120 

~'lg. 29. Dimcn~ions short reoch free unit 

TARLE29 

Spnres and Repluccments (Upm1ed Versions) 

1\,P, 1130-1825- 1 

E F ___ _:_ __ _ 
I · 332 O·G92 

Port Numb<>.-. 
Dtsetipt ioo Mnterinl 

A z 8 c D E 

Fin-d or OulkhC::lht Alu minium 50812/1 IJ 30 .'1 LJ35 / 11134 / I l93~ /11337 / 11338 
Utlh Sltcll f)U3 1 ~ /1133!' / 11 335• 

Steel 50tj)Z/ 1133'> / 11341 /11343 111 l 4S /1 1:146 / 11 347 
/ 11340" / 11 342' / 11 344 ' 

Fixed or !lulkhrod A.sbcslos. Fibre 50814101\069/00 I /002 /003 /00.1 !005 i006 
Unit Sbcll Gn<~et 
Vtx.l'd ()r Dtllkhc:nd Asbcstas Fibr<: 
Unll ln!UI:IIor 

508/4[) 12901001 !002 /003 ]004 /()05 /006 

Q ... k .. 
Fi.\e~ or lluUtheod 
UniL Smung dask"-l 

Sill<:one Rubber 508J4/1128R:OOI 1002 /003 ,'{1()4 1005 /006 

Oulkhc~,,l Unh 1\c .. 
vc.rsc Scatiug Gasket 

Stllcxmc Rubber 50814/ 112S91001 /ll02 /003 /00$ /005 ,'006 

Fr«> Unit Shell Aluminium 50812/11354 / 11 331 !113S6 / Ill 57 111358 !11359 
Sleet 508:2111300 111 361 111362 /11363 / 11364 li 136S 

C•n.:h1, Sl...-1 2Z.II0344 2Z.IIOJ43 2:Z..II Ol4S 2Z.I )0346 2Z. I10l·t7 2Z.1111 97 
lnsulatlng Ring OIM1 Fibo•c j08i4/11293 111294. / 11 295 / IJ.296 /11297 / ll298 

(l'.T.F.E, Om~) 
lnJul;~dna Steeve Glra.'\.'C; Fibre SOB/4!11300 111301 / I LJOl /1 1303 / l llO~ / 11.3<>5 

(l'.T.F.E. CO:~I<d) 
Free Umt f'crrul~; A.:tPclU<>S Fibre S08/411 1291i001 /002 1003 /004 lOllS /000 
Oo.s.~_c l 
Fn:c Unil S..ling. 
GM~clt 

Synthetic Rubber :S08·'4,111292!'00 1 !OOl 1003 1004 i005 1000 

Thrust Wusba- S<c:ci $<)ijJ'2] 11 2~N:OOI /002 /003 /004 1005 /006 
Pockons C•J Foxed 
or Bu.l.khca · Urut 

Polyohcnc O?<J/4/00032/018 /021 i02.3 /025 1029 /032 

Poci>Jn, C.np Fr<>: 
Unil 

Pol¥1h<n< ?99/4100032101$ !019 !022 +'01...1 11128 /031 

• R«tulre~ 0 11 ll.«~ u"il>. """~dining nil 7 :illlp. pin> (cod<> 4, 7 M d 13), 
t A Free Unit Sealina Oaskct \5: supplied w.il.h cac.h free unh to enable h to nuuewlth an cady \+c;rs-.lon ntf1:tcd fir bulkheatl unit· 

When m.ali11g uniu arc boLh or 1hc uprntcd ,.cr,lon. the gaskcl sht:ntld be discarded. 

Issued Dec. 67 Chnp. I, ~· 45 



1 AIJLI · 25 

Fhccl l!nit s~nlin(! Cop (fig. JO) 

SiLc P""rl 'llo. l{ef No A Weight 
(in.) (n~.) 

A :508,'4111180 SX/1963 0·250 0·11 
I. 508141IIIHI 5Xi 1964 0 ·250 0·16 
ll .SOR :~ . III82 SXi l%5 0·25() 0·22 
t.: "OS/4/11183 SX!I9f16 0·150 0·25 
I) 508:4111184 ~XiJ967 0·250 U•J9 
t: S08/4; 11185 SX/2 185 0·250 0 •48 

Fig. 30. Fixed unit sealing cap 

TAJlLI! 26 

F'IJ<cd Unit Screening Cnp (fig. 31) 

Site P..ut No. R~f. No. A Weight 
(in .) (01. ) 

i\ Z.l3031 SX /1097 0·250 0 ·20 
/ Z. l3106 SX/ 1 (~88 0·250 0·29 
ll Z. l3032 SX/1089 (1·250 0 ·37 
c Z.IJOJJ 5XIIS75 0·250 0·46 



A,.P. IIJD 1825-1 

·r A.aLE 21 

Coupling Unit (fig. 32) 

ALUMINIUM STEFL Oimeniions 
(Nickol Pl<llc<l) 

Si>c f>an N.~. Ref No. Weight l':tn f'(l . Ref. No \Voight 1\ 13 
(O>,) (111.) ~.) (in.2 

A 508:2111410 SXi6312 0· 11 508i2/ 11416 5X16301 0 •'4 () 1>92x2~ T.l'.l. 0 ·585 
/ ~~'2/ 114 II SXil\~ 0· 111 S08J2ill417 5X:6293 0·53 0 875 >< 20 T. I'.L 0·723 
II 508.2,1 11~12 SXi6-105 0 · 2.1 508;2!11418 5X:'6._>94 0 ·65 I ·01\lx 20 T P.l. 0 ·877 
c 50812111413 SX/6.124 0·26 503t'2] 11419 5X:629S 0·78 1·2$0 x 20T P. l. 1·022 
0 508'2/11414 SXII\425 0 ·33 508,12./11420 SX!629!> 0 ·911 I 625 >< 20 I P.l. 1·440 
1: 508 2/ 11415 SX/6820 0·42 508.12/11421 SX/6325 1·27 1·875 ><20 T.P.I. 1·567 

Fig. 32. Coupling unit 

TA.aLE :18 

Pi•cd l lnil Sl:tr<ltul (fig. 33) 

ALU MINIUM STEEl. 
(Nickel l' hHcd) 

Slle !'art N.o. Ref. No. Wt. l'n rt 'N0. Ref. No, WI. A 
((•:t.) ("z.) (in.) 

A 508i2/ 11 20J 5X:282 0·2 .50Si2;11209 iOOii SX! U·J. 0 750 
I 508/2!1120-1 5X!2~3 0·3 50R!2/112101006 O·S 0 ·750 
ll 508!2,1 I 1205 .SX /284 0 ·3 .508/3/11226/()()(• 0·? 0·750 
(' 508i2JI1206 SXi28S 0·4 503;2!11227,00(, 1·3 0 ·750 
I) 50812 '11207 5X!286 0·6 S08!211122lli006 1·7 0·750 
~ 508/2}11208 5X1287 0 ·8 508/2/ 11229/00G 2·3 1·375 

Fig. 33. FL~L'Cionit shroud 

bwcd Dec:. 67 Cb>p.l, P.,.47 



TABLE 29 

Ferrule l>lotc Assembly (6g. 34) 

ferruJe Tu~ms Wt. Clamp ring 
S11e l'nn No. ReL No. SJZC ~IJA! A R (oz.) PurL No. Ref. No. 

A CZ.l4626 SX/6850 1\. l 0·722 1·000 0·27 50812/J 1407/100 5Xf1529 
CZ24MH 5X/(i63 1 L I ()·9()9 1•000 0·45 50fl/2/11407!002 SX/6440 

L CZ.2·1C.tl ~X!6603 L ! 0·722 1· 187 0 ·35 50~/2/ 11407 /OOl 5Xj6440 
CZ.24o.l4 SXI6797 ll ~ 0·909 1· 1&7 0·54 508;2;' I J 407 !003 SX/6488 

II CL2·16J6 z I 0·909 1·312 0·39 508/2111407;002 SX/6440 
CL.24C.18 sx.6604 B t 0722 1·3 12 0·42 50812/11407,003 ~Xi 648ft 
C/2~~ SX1660S c I 0·909 1·312 0·73 508121 11407,()0.1 SX/6489 

c CZ.24642 R l 0 ·909 1·500 0·46 508/2!11407[00) SX/6488 
C£.24644 SXI6177 c t 0·722 1·500 0 ·83 508/2111407;'004 SXi6489 
CL24646 5Xi6178 0 1·026 1·500 1·00 508/2/11407/005 SX /3143 

u CZ.246-18 SX/6628 c 0·909 1·812 0·60 508f211l407i004 SX/6489 
CZ.241i50 SX/6180 0 I 0·839 1·&12 1·35 506/2/ 11 407!005 SX/J 143 
CZ,2·lb51 E 1,1 1·026 1·812 1· 12 508/2/11407/006 SX/6490 

1.: CL..24654 D I I •026 2·06 2 ·0 508/2/ ll tl07;005 SX/3143 
CZ.24Mb SX/6606 E It 0·839 2·06 1·6 50SI2/11407/00fi SX/6490 
Cl. 246Sg diu . 1·525 I i 1· 151 2·06 1·75 508/2/11407/007 

P•nd p1crcing dcta~ls are shown on Table 16. Oimcn~10n "A" Toleronce l 0 ·064 in. 
111c cl~lrll·lln fln1!.h uc-.:pt CZ.24634 and CL..24640 whkh arc dull nicl;cl plate . 

All these assemblies 

• 

1-1-·J 
Fl~. 34. Ferrule plate a.«.<~Cmbly 



TAB LE 30 

Clllmp Rings (fig. 35) 

A.l'.IIJD-lllll-1 

PLAI N TYPE /!IRASS) 
(Cadmium !'luted) 

SCREW 1 YPE (STEEL) 
(Cudmi1•m PJuu:d) 

Sli.C Ptt rl' No 

" S08i2i l l·l07 !1 ()() 
7 50.~12/ 11 4071200 
B 508i2JI I407:300 
c 50S 21114071400 
D 508 2:11407!500 
E sos.·211 1-101,:600 

l)m 1· 525 (in.) SOS·2i ll407;700 

Rei'. Nn Wt 

5X!1 529 
5XJI 530 
SXJ)SJ I 
SXi l532 
5XI15Jl 
5Xll534 
SX/ 1535 

~:L.) __ _ 

0 ·04 
0 ·07 
0·07 
0·09 
O· t.t 
0· 18 
0·23 

Jlig. 35. ClAmp ~ 

TABLE 31 

l>arl N o. Ref. No. WL. 

CZ.23144;l 
CZ.23144/ll 
CZ-231 441C 
CZ.2l144iD 
C7..231441F 
cz 23144:1" 

(oz.) 
-------'-

~X :6440 
SX/6488 
5X/64li'J 
5XiJJ4J 
SX.6490 

0·24 
0·25 
0·26 
0•30 
0•35 
0 · 38 

fnner and Outer Ferrules (r.g. 31i) 

I NN ER OUT [\R. 

Size Pt1rt N Q. Ref. No. A n Wt. Pnn No. Ref. No. A B Wl. 
(i11.) (in.) (()7..) (ln.) (in.) (oz.) 

A SO&J2/ ll422/ l00 SX/- 0·250 0 ·628 0 ·04 508!2! 11 423/106 SX/- 0 ·256 0 •628 0·04 
z 508i2/11422,1200 0·325 o-goo 0 ·07 508;2111 4231206 0·325 0·800 0 ·07 
IJ 508/2111422/300 (). JG() 0. 9!.1() 0· 10 50812/11423/306 0·360 0 ·?90 0· 11 
c 50&12/11421/400 0·395 1· 175 0· 14 508(2/11423/406 0·395 1·175 0· 15 
D S08t2/ ll422/500 0·-150 I •547 0 ·23 508;2/11423/506 0 ·450 1·547 0·25 
r. SOSI2/11422,'600 0·562 l ·i!l5 0·37 50812!114231606 0·562 1·795 0·39 

B 

~J 
l"lg. 36. Inner and outer ferrules 

(..,&ICII Dec. 67 cru.p. !, PuJ!C 49 



r;.ut No. 

TAULg 32 

Fcrnrle~ for Pln11lc Tubing (fig. 37) 

S1' ANnA R.D 
T\Jbing 

Rc(. No. Si?c A D Wt. 
1,1) (in) (In) (<U) 
trn l -----

/\ <al!l~ 11401 100 ~X.•I <2,2 0 · 115 0 ·150 0 628 I) 1•1 .!08: l ltt•()li)f 00 
7 4itl8 '211140J,l00 SX; ISlJ 0 500 0 · 750 0800 0 19 SOil;211J406i:!O() 
II SO!I'lt l HOSI~OO $)( 11~2 .. 0 ·1121 0 ·750 0 ·9'10 O·U sog;l;II40&J300 
( 10311 '11401:'4011 ~)0 1 \~~ 0 7'0 0 7<0 1 175 0 '0 508:21114061400 
D 50812111405/SilO SX• 13:6 1•000 ()<S'!$ I 541 0 <8 S0812!11406;SOO 
I $1\3f! II I40S!I.OO $XI Ill7 1 ~1 0·~15 1 ·1~1 (1· 61 l0812! 1140f>f!i(l0 

,-
1 • 
I 

Fl~. 37. 

TABLE 33 

Conduit Fcl'l"ule Typo "1-1" (fig. 38) 

/\l,UM1N1UM DR/\SS 

L<J11~\11t 
/Nickel 11I;Ucd) 

Sile Six l'tt.rl No. Rcr. No. Wr. Pa.n No. Rd. No. 
(ln.) (IJZ,) 

A 1 l0!1!2111.166/00 I SX/1570 004 50812,' 11782;016 SX/-
I lOtl,ll/11 ~'()19 IXIIJ4.1 0 ·04 lOtlfl l 11424,'006 

z I SOS l/11.161>;018 5XIIS71 005 508;2111782/126 
I l011 7J IIl66·017 SX/1.143 005 S0812il171ll!116 
I lOII·z 11166 01 I• iX:I074 006 l081211 178Zi026 

0 I SOS/2tiiJ66o009 5X!Bl7 0·07 508/211 1782:046 
10~ il/1 I J 6610 I I 5X/Ill8 0 07 50812:117821096 

t .!IIK1l/1 11Mo()l)1 SX/1325 009 50RI2fl l 7~21106 5X/-
I .!11~11/11 .166/001 SX/9<19 0•08 5CJR12f11782.'0Sio 

I) I ,51)~/l/ 11 Wo:OI Z SXil329 0•13 SOK/2.' 117R2.'146 
I SOH/2/ZI J(o(ofOIJ 5X1912 O· lS .IIIR/2/J 17821166 

r I 5()K.'2/ II lfll;,lntS 5X/ Il30 ()· I? SIJK!li 11782;066 

__r-c-
I 

0 
j 1 i 

i l_.~..i 
fig. 38. Conduit ferrule Type H 

OVI"RS IZE 
1\rbong 

Her. N~. Sl7c A 0 WI. 
I, D (on) (in.) (OT..) 

lonl, ____ _ 

$)(11$46 0500 0 937 0 628 0 20 
5Xi1S47 0625 0937 0800 0 21 
lXIIS4g (I 750 0 937 0'190 ll 34 
5X i l$49 I 000 1 0<12 1 175 u 53 
SX;IS.III I 2SO 1•062 1 547 (I 77 
SX/21 ~7 I 100 1•062 I 795 ,, ~~. 

DIM llNSIONS 

WL A 0 c D 
(o<·l ( on) (on.) ful .) rlnl 

0 ·09 0250 0 447 0 ·437 0 · 628 
0 · 11 0 J7S O·m 0 ·437 0 •628 
0 13 0}75 osn 0 4J7 0 · 800 
0•14 0500 0•691 0 •417 01100 
O·J I O· l7S 0 · 572 0 437 0990 
0 21 0625 0·828 O•SOO 0 ·990 
0 · 19 0· 500 0 697 0·437 () 990 
0·26 0 ·625 0 •828 0 •500 I •17$ 
0•24 0 •710 0·982 O·SOO I · 17S 
O•lO 11·7.10 0· ~H2 0•.5011 I •574 
0·45 1·000 · ·~67 0 •562 I ·574 
()· SO I · ()(Xl 1·267 0 · (>2$ I -~00 
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TABLEJ•~ 

CeonJuit Ferrule Type G t fig. 39) 

ALUMI!'ITU!vl ORASS Dimensioros 
(Nickel Plnted) 

O>ndull 
Sizo: Pttrl No. Rer. No. Wt. Pa.rt No. Ref. No. Wt. A Jl c 
(in.) (07- ) (oz.) (in.) (ill.) (1,.,, 

a Z.l-131 5X/2.0H 0·03 22.139938 SX,L 0 ·375 0·57Z 0 ·431 

t Z.1432 S.X/2074 0·04 22.139939 0· 12 (I ' 500 0 •(>97 0 ·437 
Z.1433 SX/1342 0·05 2Z.I39940 0·14 0 ·625 0·&28 (1 ·437 

i Z.l434 ~Xj2075 0•07 2Z..1399•ll 0·7.50 0 · 9~2 O•SOO 
I Z.14J5 5XJ201G O· ll 2Z.J39942 O·JO J ·000 1·267 0·625 
lj- 2.1450 SX/2077 0· 11 J ·250 1·522 0·625 

1-- Cl 

I 

! 
-.... 

' ' I 
8 ' 

J .L I 
--~ 

Fig. 3.9. Conduit fcr.rule Type G 

TA,BLa 35 

Elbow Assembly (fig.· 40) 

Size Part No. Ref. No. A 
(in.) 

A 508/ 1/ 11456 SX!- 0·70 0·8) 1·20 z 503/1/1 1457 0·72 0·93 1·42 
.B 508/1/11458 0·84 l ·02 1·80 
c SOSIJ /11459 0·94 I ·02 2 ·56 
D 508/l/11 460 .I •12 J ·31 4 · .18 
E 508/1/l 1461 1· 18 1·50 5 ·24 

,. • 

Fig. 40. Elbow a5scmbly 

l""ucd l)cc. 67 Chop. I l'oge 5 1 



TAULE 36 

T<<> Connector 

S11~ PMt No. A B WI. 
(in.) (in.) (oz.) 

i\ 2CZ.l39950 2·02 0·81 Hl9 
z 2c-L.IJ9951 2 ·24 0·93 2 · 12 
IJ 2CZ.I3995l 2·50 1·02 3·34 
c 2CZ.I39953 2·74 1·02 3·55 
0 2CZ. I39954 1·00 1·31 6·86 
E 2CZ.I3995S J·25 1·50 6·96 , . 

Fig. -1 I . 'r!'ll <'OIUiector 

TAilll! 37 

Cui Ferrul~ (Round Base) (fig. 42) 

Size Part Nu. R<f. No. WL A 0 c 0 r; 
(01..) (in.) (in .) (in.) {in.) (111 .) 

~0~/2/ ' ' '1006 
()7$71 

SX{ 
8668 0 ·22 0 ·275 0 ·375 0 ·(,25 0 ·036 0·()25 

A 07872 8724 0 ·21 0 ·355 0·500 0·6~7 0 •036 0 •625 
07873 8718 0·23 0 ·4()5 tH6K (1-625 0·036 0 · (125 
07874 8959 0·2l 0 ·442 0500 0 ·(·87 0 ·020 0 ·625 

50812;. ,006 5XJ 
z 15485 8708 0 ·33 0·355 0 ·4J7 0 ·750 0·036 0 ·800 

15486 8961 0 ·33 0 ·505 0 ·625 0 ·687 0 ·020 0800 

50812/ /006 SA'/ 
07878 8962 0 ·42 ()·355 0· 500 I ·000 0·048 0 ·990 
07879 89(>3 0 ·35 0 ·405 0 ·593 1· 187 0·036 0 •9\10 
07~~0 8964 0 ·40 0·505 0 ·650 1 · 1 ~7 !J-036 0 ·990 

JJ 07~8 1 8965 0 •40 0·605 0·725 0·687 0•020 0 ·990 
07882 8966 0 ·43 0 ·123 0 ·812 0 ·687 0 ·020 () •990 
07883 8967 0 ·43 0 •755 0 ·812 0 ·687 0·020 0 ·900 

508;2.1 /006 5X! 
15487 8968 0 ·54 0·405 0·593 1·187 0 ·048 I I7S 
15488 8489 0 ·50 0·605 0·781 I 187 0 ·036 1· 175 

c 15489 8665 0·56 0·705 0 ·906 I 187 0·036 1· 17S 
IS490 8974 0·46 0·905 HlOO 0·875 0 ·036 I · 175 

508/2/ ..... /006 5X/ 
1549 1 8669 0 ·68 0 •805 I . ()()0 1· 125 0·036 I · 550 
IS492 8709 0 ·78 I ·OOS 1· 281 I 125 0·036 I · 550 

1:: 
508/2/. .. . /006 

IS493 
SX/ 
8974 0·95 1·205 1·500 1· 125 0 ·036 L 800 

15494 8490 0•94 1·255 1·537 0 ·875 0 ·036 1·800 

....... ll 





 

TABLI:! 39 

EJector Tool (fig. l9) 

Tool to flt PJr1 No Ref. No. 
contnct slze 

11\ (specilll ) CZ,2J294 5X;22J6 
11\ CZ.23306 SX/2.237 

19/\ CZ.2J300 SX/223~ 
37A C2.23295 5X122J9 
64A CZ.23291 SX :2l40 

Po"' 54 
(97001) (C .. UIQ) o.n .. ioJS 1t00 ·~r-~._ llw 




