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Chapter 8
Mk. 4 MINIATURE PLUGS AND SOCKETS
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I. The Mk. 4 range of minature type plugs
and sockets described in this chapter provides
a compact means of electrically interconnect-
ing various items of equipment without the
possibility of making a wrong connection.
There are a number of pin combinations,
ranging from two to twenty-five ways, with
some pins suitable for use at 2kV. The units
are pressure-proof, thus enabling instruments
and electronic equipment to be sealed against
changes in atmospheric pressure.

DESCRIPTION

2. For making an electrical connection to
an item of equipment two main components
are used, a fixed member and a free member.
Each may be either a plug or a socket, the
socket being always used for the “live” side
of the connection.

Fig.
Tools required with Mk. 4 plugs and sockets ... F
Method of tightening free plugs and sockets ... 8
Method of tightening fixed plugs and sockets ... 9
Method of wiring plugs and sockets - w10
Stripping dimensions - viw 1N
Method of wiring 2kV cable units . g we &
STRAIGHT COUPLING
OUTLET NUT
ASSEMBLY
Q},}m\r -
i
1
L} ] ‘4

UNION OUTLET
NUT NUT

Fig. 1. Typical plug (free)

Free units

3. The free units, listed in Table 1, are used
to mate with the fixed units listed in Table 2.
The pair is held together by a coupling nut,
which engages with a screw thread on the
outside shell of the fixed member. Slotted
keyways inside the shells of both members
prevent electrical contact until the two units
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are correctly aligned, so that a plug and socket
can be safely engaged while the circuit is
“live”.

4. Both plugs and sockets are encased in
aluminium shells, with silver-plated brass
pins and socket inserts. The pins and socket
inserts are “‘floating” in the internal mould-
ing to facilitate mating, which ensures correct
alignment and high contact pressure between
the two halves of the connector. The units
are in three sizes, large, medium, and small,
and the various pin combinations and ratings,
together with general dimensions and weights,
are given in Table 1.

Fixed units

5. In Table 2 is listed the complete range of
fixed plugs and sockets. The fixed member
of each unit is mounted on the equipment
itself and is secured to the panel by a locking
nut and washer. It is so designed that it
may be mounted from either the front or rear
of the panel; that in fig. 2 is mounted from
the rear, but when mounted from the front
the positions of the mounting ring, locking
ring and locking washer are reversed, so that
the mounting ring always remains on the side
of the panel from which the unit was mounted.

6. These fixed units are suitable for mount-
ing on panels 45 in. to § in. thick; when the
panel is less than 4% in. thick, an additional
steel panel mounting washer must be used.
Only one hole is necessary for mounting, as
a flat on the threaded portion of the fixed
member prevents rotation when engaged with
a similarly-shaped hole in the panel. Initially

the unit will withstand a pressure of 20 Ib.
per sq. in., thus safeguarding sealed equip-
ment under conditions of altitude which
would otherwise be detrimental. Should the
units be dismantled for any reason, however,
it will not be possible to verify that they are
still pressure-proof without the use of special
test equipment.

Couplers

7. The range of couplers available is listed
in Table 3. These are intended for joining

together lengths of cable, and mate with the
free units listed in Table 1.
is illustrated in fig. 3.

A typical coupler

LOCKING  PANEL
WASHER 1
4

J LOCKING RING W
MOUNTING RING

Fig. 2. Typical socket (fixed

Fig. 3. Typical coupler (plug)

TABLE |

Range of Mk. 4 miniature plugs and sockets (free)

No. of Rating Diameter Weight (oz.)
Size poles (amp.) (in.)
Plug Socket
Small 2 19 (250V) 1140 07 | 0-7
Small 3 5 (250V) 1-140 07 | 07
Small 4 5 (250V) 1-140 07 | 0-7
Siigall 6 5 (250V) 1-140 07 | 08
Medium 4 19 (250V) 1-363 1-1 1-1
Medium 6 5 (2kV) 1-363 1-3 14
Medium 12 5 (250V) 1-363 12 | 1-2
3 ways at 5 (2kV), 1
Large 18 3 collectively for 2kV, 1-738 149 | 1-9
remainder at 5 (2kV)
Lavge 25 5 (250V) 1738 s | 20
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TABLE 2
Range of Mk. 4 miniature plugs and sockets (fixed)
Weight (oz.)
No. of Ratin Diameter
Size poles (amp. (in.)
Plug Socket
Small 2 19 (250V) 1-125 0-8 0-8
Small 3 5 (250V) 1-125 0-8 0-8
Small RS 5 (250V) 1-125 0-8 0-8
Small 6 5 (250V) 1-125 0-9 0-9
Medium 4 19 (250V) 1-343 1-2 1-2
Medium 6 5 (2kV) 1-343 14 1-5
Medium 12 5 (250V) 1-343 1-7 1-7
3 ways at 5 (2kV),
Large 18 3 collectively for 2kV, 1-718 2-1 2:0
remainder at 5 (250V)
Large 25 5 (250V) 1-718 2-3 2-5
TABLE 3
Range of Mk. 4 miniature couplers
Weight (oz.)
. Diameur <
Size (in.) Plug Socket
Small 1-:200 1-0 1-0
Small 1-200 1-0 1:0
Small 1-200 1-0 1-1
Small 1-200 1-1 1-1
Medium 1-425 1-4 14
Medium 1-425 1-6 1-7
Medium 1-425 1-9 1-9
Large 1-796 2-3 22
Large 1-796 25 27
TABLE 4
Range of Mk. 4 miniature panel mounting couplers
Weight (oz.)
) Diameter
Size (in.) Plug Socket
Small 1-125 1-0 “ 1-0
Small 1-125 10 1:0
Small 1125 1-0 11
Small 1:125 1-1 1:1
Medium 1-343 1-4 ‘ 14
Medium 1-343 16 \ 1.7
Medium 1-:343 1-9 19
Large 1-718 2-3 2:2
Large 1-718 2:5 2:7
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Panel mounting couplers

8. A typical mounting coupler is illustrated
in fig. 4, and the complete range is shown in
Table 4. These items mate with the free
units listed in Table 1.

Alternative positions of plugs and sockets

9. As illustrated in fig. 5, all Mk. 4 plugs
and sockets consist of an internal moulding,
which carries the plug pins and socket
inserts, fitted inside an outer housing. On the
housing is a projection, which will engage
with any one of six slots around the internal
moulding. The position of this projection
can be recognised by the fact that it comes
immediately opposite the flat on the screwed
portion of the housing, and between the two
double keyways. In fig. 6 is shown the com-
plete range of plugs with the various pin
arrangements; all are illustrated in the
standard position, but the alternative posi-
tions are indicated. These are obtained
initially by having the internal moulding
rotated with respect to the housing, so that
the projection engages with another of the
grooves on the moulding.
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Fig. 4. Typical panel mounting coupler (plug)

PROJECTION ON
HOUSING ENGAGING
WITH SLOTS IN MOULDING

e

(/

N

Fig. 5. Recognition of alternative moulding
positions

KEYWAYS
ON HOUSING

4-WAY

MEDIUM

LARGE

25-WAY
Fig. 6. Possible plug pin arrangements
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I ADJUSTABLE SPANMNER
FEMALE BODY HOLDER
MALE BODY HOLDER
Mk. 4 SPANNER

aowWwoN

OUTLET NUT

THE ADJUSTABLE SPANNER
IS USED ON THE OUTLET NUT,
UNION NUT AND CABLE CLAMP

LOCKING RING

UNION NUT OR CABLE CLAMP

Fig. 8. Method of tightening
free plugs and sockets

THE MALE BODY HOLDER TOOL
1S USED WHILE TIGHTENING
THE LOCKING RING WITH THE
SPECIAL MARK 4 SPANNER

MOUNTING RING

Fig. 9. Method of tightening fixed plugs and sockets
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FITTINCS FOR VINMETSMALL TYPE CABLES

MET. BRAID PV.C SHEATHINC

| STRIP BRAID, PV.C TAPE
AND WIRE ENDS.
TIN-DIP CONDUCTORS

B

e

UNION NUT OUTER FERRULE INNER FERRULE

2 THREAD ON UNION NUT

AND OUTER FERRULE ,
SLIDE INNER FERRULE

UNI |
EAVE SMALL GAP DEABAMD

UP:JION NUT OUTER FERRULE  INNER FERRULE

3 FORCE OUTER FERRULE
OVER INNER FERRULE
AND BRAID

INNER & OUTER STRAIGHT OUTLET
FERRULES ASSEMBLY SASKET

4 COMPRESS BRAID WELL

BACK, FIT SEALING RING,
OUTLET AND GASKGBT,
SOLDER CONDUCTORS

TO SOCKETS

UNION NUT SEALING RINC MOULDING
SUB - ASSY

5 FITGASKET IN OUTLET,

FIT TO MOULDINC ASSY
AND LOCK WITH RING NUT,
FIT SEALING RINC INTO
OUTLET, PULL FERRULES
UP AND LOCK WITH
UNION NUT:

AINC NUT  FIT COUPLING NUT

(NOT SHOWN)

FITTINGS FOR METVINSMALL TY‘PE CABLES

PVC. SHEATHING hf‘! BRAID
I stRiP PVC, BRAID, TAPE
L TO END OF BRAID AND
WIRE ENDS. TIN-DIP
CONDUCTORS
THRUST ’
SiNG UNION GASKET OUTLET GASKET

SOCKET FREE

UNION COMPRESSION
RINC CABLE SLEEVE

~N

ASSEMBLE FITTINGS TO
CABLE IN ORDER SHOWN.
COMB OUT MET BRAID
AND SOLDER CONDUCTORS
TO SOCKETS

NOBPX I HELSYN SLEEVE
USED ONLY ON 384 WAY

OUTLET NUT 3
CABLES AS PACKING

WITH QUTLET GASKET INSIDE
" OUTLET, LOCK TO SOCKET
ASSY. WITH OUTLET NUT
MOVE COMP RINC ON BRAID
JUST CLEAR OF PVC

PULL ENDS OF BRAID OuT
\ AT 90° TO CABLE & TRIM

-

COMRRAING
BRAID,"  CABLE SLEEVE

ua..zvsoéhecve 4 BeND BRAID BACK OVER
CCMP. RING. ENDS MUST
NOT PROJECT OVER REAR
FACE OF RING SLIDE
UNION GASKET TO REAR
. FACE OF COMP. RING

THRUST RING

UNIGN GASKET  DAAID OVER

FORCE CABLE INTO OUTLET
UNTIL BRAID SEATS IN
QUTLET (CONDUCTORS
WILL BOW TO PERMIT
THIS) BRINC UP THRUST
RING AND UNION NUT

AND LOCK TICHT FIT
COUPLING NUT (NOT
SHOWN)

Fig. 10. Method of wiring plugs and sockets



10. The various positions provide for the
possibility of up to six non-interchangeable
but otherwise similar items, for use when
required to avoid the possibility of incorrect
connection, e.g., in equipment using adjacent
otherwise similar plugs. The preferred
standard (zero) setting should be used in
all cases where re-setting is not essential.
Where it is necessary to use other settings,
setting 1 should be used before setting 2,
and so on in numerical order of preference,
unless specific instructions to the contrary
exist. When re-setting is unavoidable, it
should be done as described in para. 31 and
82;

Note . . .

Plugs and sockets now being manufactured have
the various positions marked on the moulding,
with numbers alongside each groove. Earlier
units, however, which did not have these mark-
ings, may have had the positions identified by
reference to the nearest pin or insert.

Tools available

Il. A set of tools, illustrated in fig. 7, is
required for assembling and mounting Mk. 4
plugs and sockets. These tools, with the
exception of the adjustable spanner, are in
three sizes, large, medium, and small. With
free units, the female body holder provides a
hand grip while tightening the nuts with the
adjustable spanner (fig. 8). With fixed units,
the male body holder must be used, the
locking ring being tightened with the special
Mk. 4 spanner with tommy bar (fig. 9).

Accessories

12. The plugs and sockets with the acces-
sories described in this chapter are intended
for use only with vinmetsmall and metvin-
small cables, and are completely water-proof
only when used with these cables. If used
with other cables, special sealing fittings are
necessary.

13. The various accessories needed with
Mk. 4 miniature plugs and sockets are illus-
trated in dotted form in fig. 1 and 2. Either
a straight or angle outlet, complete with
union nut, may be used with the free unit; a
rubber outlet gasket is required with all out-
lets. There are eight possible angular posi-
tions for the angle outlet. With vinmet-
small cables, an outer and inner ferrule and
sealing ring are also needed, and with
metvinsmall cables—a thrust ring, com-
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pression ring, union gasket and rubber cable
sleeve; these can be seen in fig. 10. The
bonding clips shown in fig. 12 are required
with 2kV units only.

14. When plugs and sockets are left dis-
engaged, the pins and inserts may be pro-
tected by the use of protective caps, which
are screwed on to the unit and secured by
small chains. The only other separate parts
are such items as the outlet nut, included in
the free unit assembly, and the locking ring
and locking washer which are part of the
fixed unit assembly.

INSTRUCTIONS FOR USE
Normal use

15. When mating fixed and free items, care
should be taken to ensure that the free item
is fully engaged. The coupling nut should be
tightened as far as possible by hand; spanners,
etc., should not be used. Screw threads
should be lightly coated with grease XG-275
(Stores Ref. 34B/222). Absolute cleanliness
is essential to ensure a perfect conmection
between the mating items.

16. The use of sharp probes to make con-
tact for testing or other purposes should be
avoided. The test connection should simu-
late the normal engagement of the mating
contact.

Connection and mounting

I7. The miniature cables used with this
range of plugs and sockets are insulated with
polythene; and this may be damaged by the
heat of the soldering operation. The com-
pact design of these items also necessitates
special care in soldering. However, if careful
attention is paid to the method and procedure
of soldering, little difficulty will be ex-
perienced. For convenience it is preferable
to solder the connections to fixed items prior
to mounting the item in the equipment.
Adequate length of leads should be left for
subsequent connection to the apparatus.

Method of soldering

18. It is recommended that the soldering
heat shall be applied electrically as follows: —

(1) Connect one pole of a suitable trans-
former (approximately 1 volt, 80 amp.),
or bhattery of similar rating, to the
contact to be soldered by means of a
mating item or contact.

(A.L3, Sept. 54)




VINMETSMALL

COREVINMETSMALL

METVINSMALL COREMETVINSMALL
Straight outlet 90 deg. outlet
Cable For use with free plug or (All dimensions in inches)

or socket

AlB|c|D|A|B | Cc | D
Duvinmetsmall 2-5 2-pole, 19-amp. ‘ | .
Dumetvinsmall 2-5 ‘ . [ ‘
Duvinmetsmall 16 ‘ (small shell) 1 | P |- 128 %=
Dumetvinsmall 16 ; J i ‘ ~
Trivinmetsmall 25 | 3-pole, 5-amp. 2l 2181 =133 |3~
Trimetvinsmall 2-5 ‘ (small shell)
Quadravinmetsmall 2-5 4-pole, 5-amp. d & k| = § 5 | -
Quadrametvinsmall 2-5 | (small shell) ‘
Quadravinmetsmall 16 | 4-pole, 19-amp. 3|3 e 2 ol -
Quadrametvinsmall 16 l (medium shell) } \‘ |
Sextovinmetsmall 2-5 6-pole, 5-amp. s 33| -1238|3|%/]|-
Sextometvinsmall 2-5 ‘ (small shell) \
Twelvevinmetsmall 2:5 | 12-pole, 5-amp. 3|2 -1314%]%]|-
Twelvemetvinsmall 2-5 (medium shell) |

1 — MRS SRR S

Twenfivevinmetsmall 2-5 25-pole, 5-amp. g 2|3l -13131%/|-
Twenfivemetvinsmall 2-5 | (large shell)
Sextocorevinmetsmall No. 1 6-pole, 2kV 31 1 :_ } l:}, i ' }| ¢
Sextocoremetvinsmall No. 1 (medium shell) | |
Eighteencorevinmetsmall No. 1 18-pole, 2kV ‘BT T2l |3
Eighteencoremetvinsmall No. 1 | (large shell) ! \

Fig. I1l. Stripping dimensions
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(2) Connect the other pole through a flexible
lead to a metal or carbon pencil bit,
approximately } in. dia., tapering to a
chisel point; aluminium has been found
to be a suitable material for this bit.

(3) Apply the bit firmly to the outside
surface of the part to be soldered, which
is thus heated by the current which
flows.

Note . . .

A high pressure gas, or electric, soldering
iron, with a similar pencil bit tinned on
one face only, may be used, but will be
found less convenient. The heat of the gas

tron  should be correctly adjusted by

experiment.

Preparation of conductors

19. Fig. 10 illustrates the sequence of
operations when wiring Mk. 4 miniature
plugs and sockets with vinmetsmall and
metvinsmall cables, and fig. 11 gives appro-
priate dimensions for stripping back the
braiding, sheath and conductors. It is very
important that the P.V.C. should not be
stripped back too far, as this will result in
a faulty outlet seal and permit the ingress of
moisture. The cables should be drawn a
sufficient distance through the appropriate
outlet fittings to enable the soldering
operation to be performed.

20. The insulation of conductors should be
carefully stripped for approximately } in.
and the bare ends tinned with the minimum
of heat, preferably by dipping them momen-
tarily into a bath of molten solder. It is
important to trim the ends accurately and
keep the exposed portion of the conductor to
aminimum. Synthetic rubber sleeves should
be fitted at this stage, if called for, in such a
manner that they can later be rolled down
over the soldered connections.

Preparation of pole contacts

21. All buckets of pole contacts should be
carefully tinned, using the minimum of heat.
Excess of solder must be avoided and any
excess of flux must be removed.

Making the connections

22. It is recommended that the item to be
soldered should be held by mating with an
appropriate item, preferably mounted at an
adjustable angle. The contacts of this
mating item can be connected to one pole of
the low voltage supply if electrical soldering
is used.

A.P.4343C, Vol. I, Sect. 5, Chap. 8 (A.L.3)

23. Holding the appropriate conductor
ready, melt the solder in the bucket at the
left-hand end of the bottom row of contacts
with the minimum of heat. Dip the con-
ductor into the molten solder and remove
the heat instantly. The minimum of solder
should be used, and blobs and spikes must be
avoided. The same procedure is then
followed for the other contacts in the row,
working from left to right. After each row
is completed, the joints should be checked
with a slight pull and the rubber sleeves, if
used, rolled down over the joints until the
ends are flush with the surface of the mould-
ing. The other rows should be treated
similarly, working from bottom to top.

24, 1If it becomes necessary to repair a
connection, sufficient conductors should be
unsoldered to allow easy access. After the
repair is completed they should be re-
connected in the appropriate order.

25. After soldering, the face of the moulding
must be cleaned and any solder, flux or other
matter which may impair the electrical
performance must be removed. This should
be done by using a stiff brush and a little
carbon tetrachloride.

Note . . .

Varnish must not be applied to cover the
soldeved cable  commections. It is liable to
become tacky in service, and by picking up
dirt, swarf, efc., contributes to break-down of
insulation between poles. The varnish may
also cause deterioration of synthetic cable
sleeves.

Wiring 2kV cable units

26. The recommended method of earthing
metal braid screening on 2kV connectors is
shown in fig. 12; this method is equally
applicable to 6 and 18-way plugs and sockets.
The bonding clip is fitted tightly round the
cable; the earth lead (a short wire covered
with P.V.C.) is inserted in the slot in the
socket, and soldered. At the other end of the
lead, the earthing tails are clipped tight under
the tags and soldered. The braid on the leads
is combed out and twisted to foxm a tail close
to the wire end.

Mounting fixed items

27. To prepare a fixed item for mounting,
the plain metal mounting ring should be
screwed up to the body until it just touches
the rubber gasket, which should then lie in
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EARTH LEAD

NION NUT
SEALING RING (RUBBER)

INNER

FERRULE OUTER FERRULE

METAL BRAID

COMPRESSION RING
UNION NUT
THRUST RING

UNION GASKET

EARTH LEAD
CABLE SLEEVE
R)

(RUBBER) (RUBBE
. S |
S |

4
PV.C.
SheatH BONDING CLIP
METAL BRAID BRAID

EARTHING TAILS QUTLET
GASKET

Fig. 12. Method of wiring 2kV cable units

its hollow edge without distortion. The
feather edge of the mounting ring may then be
bent on the D flat of the body to prevent
rotation, Before mounting the item, the
sealing gasket, pancl face and the adjacent
threads on the shell should be given a thin
coat of varnish, care being taken to prevent
the varnish from getting on to the working
threads engaging with the locking ring.

28. The item is then pushed through the
panel and the locking ring screwed home
finger tight. If the panel is j5 in. thick or
less, the mounting washer must be used under
the locking ring. The item should then be
held with the appropriate male body holder
and the locking ring tightened home with the
appropriate spanner.

Assembling free items

29. The outlet fittings, screen, etc., should
be carefully cased over the conductors until
the castellations can be engaged at the
appropriate angle, care being taken to ensure
that the outlet gasket is properly inserted so
that it lies flat. With the outlet pressed on
to the body,the outlet nut should be screwed
home finger tight. The item should then be
held with the appropriate female body holder
and the outlet and union nut screwed tight
with the adjustable spanner.

30. When vinmetsmall cable has been used,
before tightening the union nut the connector
should be inspected to ensure that the P.V.C.
sheath passes right through the sealing
egrommet, and that bending the connector
will not cause the sheath to be withdrawn.
Care must be taken when the union nut is
tightened that the cable is not allowed to

turn with the nut, because if the P.V.C.
sheath is twisted a water-proof seal cannot be
effected.

Note . . .

As Mk. 4 miniature plugs and sockets correctly
assembled are completely water-proof, no P.1.C.
No. 1 or similar compound should be used on
the pins. Use of the compound may have a
detrimental effect on the rubber sealing washers

of the plug.

Re-setting of internal mouldings

31. In order to re-set the mouldings in the
shell (para. 9 and 10), it is necessary to
disturb the sealing of the assembly. Special
tools and test gear, as described in A.P.43435,
Vol. 1, Sect. 15, are necessary to ensure
correct re-assembling and re-sealing; thus
re-setting, without the special tools and test
gear required and a full knowledge of the
technique involved, must not be attempted,
except under great emergency. The sealing
of free items is not quite as important as that
of fixed items, but failure of the latter may
cause failure of an entire item of equipment.

32. Where it is essential to re-set a plug or

socket without proper tools, etc., to meet an

emergency requirement, the following pro-

cedure should be adopted:—

(1) Remove fixed items from the panel and
withdraw the outlet fittings from free
items.

(2) Hold the items by means of the correct
body holder or mating item.

(3) Unscrew the compression ring, which
will be seen surrounding the back of the
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moulding. TFor this purpose a semi-
tubular spanner should be improvised.

Withdraw the complete assembly of
mouldings and poles, making sure to
maintain the relative position of the
parts.

Rotate the complete assembly, as re-
quired to re-set, and insert, making sure
that the correct keyway corresponding
to the setting required is engaged with
the internal key.

Note .

A.P.4343C, Vol. 1, Sect. 5, Chap. 8 (A.L.3)

A change from setting O fo sefting 1, efc.
involves rotating the plug mouldings
clockwise, and socket wmouldings anti-
clockwise by one keyvway with reference to
the body.

The item must now be fully mated with
an appropriate item, and the compression
ring screwed tightly home, after which
the item can be re-assembled on the panel
or connector. It should be emphasized,
however, that the above method does not
guarantee a pressure-tight item.
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