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ELECTRO-PNEUMATIC VALVES (DUNLOP)
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Introduction
1. The valyes covered in this chapter are
fitted in aircraft pneumatic systems to
provide an electrical control for varions
services. A full description of the com-
poments from a pneumatic aspect, including
their method of operation, is given in
AP4303B, Vol. 1, Sect. 5, and reference
should also be made to the relevant aircraft
handbook for information on pneurnatic
installations in particular aircraft.

DESCRIPTION

Duoelectric valve (ACH130)

2. This valve (fg. 1] incorporates a eylinder
black and a valve black, together forming a
case which ens s two pairs of solenowd-
operated valves and a pair of piston-operated
valyes. To the cylinder block half of the
casing is fitted a 4-pin Breeze plug, and into
the end of the valve block are fitted four air
connections, which confiect to the inlet,
delivery, and exhaust pipe lines.

VALVE BLOCK —__

oELIvERY

ExmaUsT

3. Each solenoid valve assembly (fs. 2)
consists of an inlet end plate, to which is
ing-loaded, normally-closed inlet
valve ; this engages with a valve seat in the
casing which communicates with the air
system. On the other side of the
Filet end plate s 2 & ea<pring estin on the
e The yilin ackion

s deps
St o dnstg ot the e pan-s S ofsolenid.
operated valves, m conjunction with the
mechanical opening and closing of the
prieumatic valves, fclluwmg the operation of
the pistons which are linked to give alter-
nating reciprocating action to the valves.
4. When the solenoid windings,

| are enes-

resistance of the leaf-springs, thereby open-
ing the inlet valves. Only one solenoid is
energized at a time, and as one solenoid is
energized the other automatically becomes
de-energized, allowing the valves of that

cvunoeR  mock

. Duo-alectric valve (AC1130)
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Fig.3. Sectional view of electro-pneumatic vaive (AC1010)
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unit to close by spring pressure. When the
cutrent is switched off, all vl

the - clos
solenoid valves mntmls the air flow to the
piston-operated valves, and so controls the
dependent preumatic system.

Electro-preamatic vaive (AC1010)
5. This valve is of similar design to the
duo-electric valve described above, but
incorporates only ome solemoid valve
assembly and one pair of piston-operated
valves. A 2-pin Breeze plug is ftted to the

inder block portion of the casing, and the
air connections to the valve block.

6. At one end of the solencid assembly
g, i @ pormally-closed alet valve, and
at the opposite end a normally-open exhaust
valve, T inlet valve s similae £0 those In
the duo-electric valve, and connicts with an
ssage drilled in the casing. The exhaust
e, hawever. communicatés with an ai
pussage drilled through the centre of the

solenoid core, and thence to the air system
leading to the scavenging outlet,

7. When the solenoid winding is energized,
both end plates are drawn to the solenoid
core against the resistance of the leai-
springs | this opens the inlet valve, and

maticactuation of the piston-operated valves,
controls the valve action. When the current
is cat off, the inlet valve closes and the
exhaust valve opens by spring return
action.

Electromatic valve (AC1119)
8 The clectromatic valve (g 4), which s
designed to_ actuate 3 docbleacting jack,
is made up of three parts, a pressure base, @
case, and a plug plate, seeured together by
a threaded centre spindle. To the pressure
Basel ate fitted the air commeetiom, and at
the opposite end of the valve is a 5
freeze plug, mounted on the plug plate.

PLUG PLaTe

Fig. 4. Electromatic valve (AGI119)
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assembly incorporates four solenoid
valves (fig. 3}, two inlet valves and two
exhaust valves, one of each being shown in
the illustration. Each mlet valve assembly
comprises & springclosded plunger, Ly the

ted an inlet valve. This
engages i e velun aech. Tt
energization of the winding attracts the
plunger to the solenoid core, thus opening
the valve, When the winding is de-energized
the plunger returns 10 the closed position by
spring pressure.

10. Each exhaust wvalve assembly incar-
porates a plunger and push-rod, to the head
of which s fitted an exkiaust valwe ; the push-
rod is spring-loaded {0 remain nom in
the open position. When the winding is
cutgined, e plunger is attracted inside the
salenaid, thus driving the push-rod to close
the valve: de-energization of the winding
causes the valve 1o open again due to spring
pressure.

Electromatic valve (ACIO31)

11, This S-way electromatic valve (fig. 6]

is controlled by an inching control system

x by % manaally-aporated switch 11 the

Biats cockpit, amd Actiates ons sl
d

APAIE, Vol. i, Sect. I, Chap. 2

acting jacks (hot air flaps and radiator
flaps), Ten solenoid-operated valves are
contained within a case positioned betweer
3 Dressure buse and u pressre plate | these
can be seen in the right-hand part
Ve 1M ey ot Hag b ekl
The pressure base has the five air connections
fitted to it, and on the under side the
9-pin Breeze plug.

12, The unit houses seven et and thres
exhaust solc mml assemblies ; thes
are in general the same as a.m in dp
AC1119 elmmmam walve, and energizatio
of the s apios Ut et valoes 4
st st ol X o s
A diagram showing the electrical connections
is given in fig. 7; pin 9 of the PBreeze plug
is not connected.

Unimatic valve (ACH
13, This valve (f 8) is similar to the
electromatic valve described above, but is
designed 1o actuate a single-stroke spri
return jack, and incorporates two solenoit-
operated valves instead of four, and is fitted
with a 2pin Breeze plug. The inlet valve
and exhaust valve follow the same design,
the inlet valve being normally closed and the

acting jack (air cleaner} and two double-  exhaust valve normally open.
ez e e e e s os mes
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£ 5. Sectional view of slectromatic valve (ACHI19)
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Fig. 6. Electromatic valve (ACI031)
RADIATOR HOT_AIR_FLAP
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Fig.T. Dlagram of connections for electromatic valve (AC1031)
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14, When the solencids are energized, the
inlet valve is opened and the exhaust valve
closed, which controls the flow of air in the
dependent preumatic system.
SERVICING
I5. The following paragraphs give dea
of varion: pplicable to ti
solenoids the  electro-
preumatic components covered in  this
orvicing of the complete units,
functional fests, is covered by
L 1

valve (ACI130) and electra-preumatic
e heiotd)

Measure the insulation resistance of
Hiasolendi o piteh it it sulation
resistance tester, The reading should be not
less than 100 megohms.

17. Measure the col resistance on an
al bridge, At a temperature of 80
deg. L the reading should lie between 130
and 140 ohms,

APAIATE, Vol. I, Sect. I. Chap. 2

AT TACHMENT 'FOOT

wt ro
3G rimadic vale (ACI165)

il b 1 1 e sl e b
6. Messucs the tosulation resistance to
earth o andard insulation resistance
\oater. “The rc.‘dmg should be not less than
100 megohms

19, Measure the coil resistance on ar
dectrical bridge, At 2 temperstars of €0

deg. F, the teading should lie between 197
and 220 ohms.

Electromatic valve (ACI031)

20, Measure the insulation resistance of the
noid (0 carth on a standard insulation
mesistance tester. The reading should be
not less than 50 megohins.

21, Cheek the unit for continuity, using a
low reading bonding tester (Stores Kef.
5G/1818 or 2128). Neglecting the mounting
bushes, plug pins and non-metallic parts of
the plug. the resistance between any twn
points must nat exceed 0:05 ohm,

RESTRICTED

DUTI54 HaTS D4.CHI 151 2000 DACo.(SHLed, GoI0S



