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@ Protective system for use in transfer of hazardous substances.

@ A control system for the product outiet valves of a vehicle
tank has pneumatically operated valves (1, 2, 3) associated
with each product outlet of the tank, control valves (7, 8;9)
connected to an air reservoir (12) through a charge valve (10)
for effecting operation of the outlet valves (1, 2, 3), the charge
valve {10) being of a single shot type for pressurising a man-
ifold connected to the product outlet valve or valves (1, 2, 3)
the manifold being associated with emergency release valves
(15, 16) and a further solenoid operated valve {18) operatively
connected with a gas detector means (19), the arrangement
being such that either on detection of escaping product vap-
our by the gas detector (19) or actuation of the emergency
release valves (15, 16) pressure in the manifold is vented
thereby closing the product outlet valves (1, 2, 3) through
release of pressure, the control valves (7, 8, 9} thereafter being

. inoperative until the charge valve (10} is actuated to re-

pressurise the manifold. A system for shutting down the vehi-
cle engine is also disclosed.

Croydon Printing Company Ltd.
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TITLE

Protective system for use in transfer of hazardous

substances.

This invention rslates to a protective system for
use in the transfer of hazardous substances and is
primarily, but not essentially, directed to a protective
system for use with a vehicle carrying liquid petroleum
gas (LPG) which is operative during transfer of the
liquid gas from a vehicle to a storage point. It will
be appreciated that the system described herein can be
adapted for use during transfer of other hazardous
chemicals,

One object of this invention is to provide a s stem
incorporating a gas detecting means which is arranged
to shut down the product outlet valves of a vehicle or
trailer when gas is detected. Another object is to
provide a system which shuts down an internal com-
bustion engine in a manner intended to prevent intake
of gas by the engine.

In this invention the system is divided into tuo
separate parts with one part associated with the gas
~containing means, for example the trailer portion of a
vehicle, whilst the other part is associated with the
engine unit, for example the tractor part of an

articulated combination.
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According to a first aspect d?ifhis inQéntion thers
is prdvided a confrﬁl s?stem fof ﬁhs'prodﬁét:oﬁtlet |
valves of a storagé'tank;,the'sysfeﬁ'comhrising one or
_ mors pneumaﬁicaiiy dparatedivalyes'associaﬁed with the
or sach prdeth6Q£19trofrthe stq:ége tank; a control
valve connected to an,air*fééervoii~throughra chargse
valve for effecting ope?ation of the pnéUhétic outlet
valvsé, the charge valve being of a single shot type
For'pressurising,armanifold connected tofthe'ppdduct
outlet valve or valves, the ménifold,being aséociated'
with ohe Or more emergency reiease'vaiveswand a further
solenoid 6perated valve operafivély connected:uith a gas
detector means, the'érrangementrbeing suCh—fhat either
on detection of escapihg'productlﬁapbﬂr'by thé:gés'
detector or actuatibnrof thereﬁergénéy réléaSB:Valve
pressure in the manifold is ventéd,thefeby closing the
product outlet valves through fe;éaée‘offpfessuré, the
control valves thereafter being ihOperatiVé:unfil the
chargs valve is actuéﬁed:to ré-préésufiée'ﬁhe,manifold.

With such an arrangemeﬁt the Dpéfatibn;6F 0pening
the,product valves to tfansfér, forfexamﬁlé LPG,
comprises selectioh of the apﬁrdpfiate*prbdﬂct valve by
means of the control valveténdithereafter operating the
charge valve to piessurisé one br mcretof tﬁéisélected

product valves. On release oF,the:oharge ualve pressure
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is retained within the manifold system connecting the
product valves and such pressure can be released through
the manual emergency valves which may be remote from the
container or automatically by means of a gas detector
means. Once pressure in the manifold system is vented
actuation of the control valves will not operate the
product transfer valves unless the charge valve is
operated to replenish the manifold from the air reservoir.
Preferably the air reservoir is charged from the
emergency air reéervoir associated with a storage tank
vhich is constructed as a vehicle trailer and an
appropriate presshre check valve is provided whereby
emergency air reservoir pressure is not reduced belou
the value which would result in automatic application

of the trailer brake system. Between the emergency air
reservoir and the air reservoir associated uwith the
control system a non—reéurn valve is provided.

The emergency release valves will preferably be
provided at each end of the trailer and a coupling may
be provided for connection of a further flexible air
line which may be routed to a remote location. UWith-
this system a loss of pressure for exampla due to
fracture or burpning through of the manifold or the
associated lines will result in fail-safe operation.

The manifold line may further include a solenoid
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operated valve uhieh vould normally vent*fnis line when
no electric pouer'isrfed'to the system in'uhieh”eeee,the
gas detector means would be ineeerative;‘ The3eiectrical'
‘coupling line to the vehicle treetor dnitrieteonnected'
so that thié:valve'is:closéd when poeer is preeent
A manual overrlde is preferably prOUldBd 80 - that product
transfer can be made if necessary without electrlc pouer
and in such case the emergency releaee valves erer
operative to shut douwn the pfodect transfer veIVeS'but
the gas deteetur'meane will be inoperative. |

According torareeeond aepecf ef this'invention thre
is provided a system for protectlon of an 1nternal
CDmbUStan englne unlt preferably,rbut not essentlally,
associated ulth the aforementioned sturage container and
1uhich is intended foistop the engine in a,seFe—manner
on detection of gas or poesiblyiothee hazardous vapours
present in the viciniﬁyref fneiengine,?theisystem
comprising an exhaest>b:ake associated uith therexhaust
system of the'engine, a fuel efop in'the,?uei feed to.
the engine, an air intakeVClqsure'Valvejand,a gas detector
means, the arrangement being such that on detection of
gas the exhaust breke is ectuated end the fuel eupply'
cut-off and, after e'ehort delay; the engine;air intake
inlet valve cloeedfﬁhereby isolating and'snutting doun

the engine.
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When this system is associated with a product
container then connection is made between the tuo
respective gas detector means uhereby actuation of the
container gas detection means causes operation of the
system associated with the tractor unit and vice-versa,

The engine shut down is opserated without using
auxiliary inert gases and may thus be reset and provides
protection for an unlimited number of operations in
contrast to CDZ shut down systems requiring recharging
of the CDZ gas cylinders.

Both aspects according to this invention are further
described and illustrated in conjunction with fhe
accampanying drawings showing preferred embodiments in
the drawings:

Figure 1 shows a circuit diagram of a system for

an LPG trailer,

Figure 2 shouws an arrangement of this system on

a trailer,

Figure 3 shows a circuit diagram of a vehicle

engine protection system,

Figure 4 shouws the arrangement of the system on

a tractor unit for the trailer of
Figure 2, and
Figure 5 shows a circuit diagram of the control

box on the trailer.



0033219

-

Referricg to'FiQUre 1 and 2,7the systeh for
protection of the traller, ulth or u1thcut the tractor
unit coupled, includes valves 1, 2 and 3 (Flg 2) for
the product cutlet and each asscc1ated u1th a pneumatic
acutating cyllnder 4, 5 and 6 respectlvely.r Each
cyllnder has an a33001ated manually cperable ccntrol
valve 7, 8 and 9 respectlvely which is manually
selected to an on or off p031tlcn acccrdlng to ther
product outlet valve requ1red to be;actuated. The
control valves 7,78 and 9 are fed through a manifold’
system uhich'is,ccnnecfedithrcugh a chargervalve 10
via a water dfain filter 11 £¢ an adxiiiary air
reservoir 12. The charge valve 10 is a one shct
normally closed valve and may be actuated tc charge the
manifold with ccmpresaed alp_Frcm the reservclr 12,
this action theh causingrfhefprcduct outlet valves to
be actuated acccrdicg to uhich'ccntrcl'vaive 7, B or
9 has been selected.r | _ -

The manifold also connects with air lines 13 and

14 terminatingrin emergency relief valves 15 and 16
respectively. Alec ccupledicith'the mahifcldﬁieia
“three port air operated valve717randranﬂeleccrical
solenoid eperated valve 18. Uith the solenoid valve
de-~-energised line 13 iS'vented to atmcsphere and. the

de-energised state is produced either through no
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electrical connections being made or if electric pouwer
is present through detection of gas by the gas detector
19. Power for the gas detector and energisation of the
solenoid 18 is effected through a "Suzy" connector 20
which couples with the tractor unit. The purpose of
the valve 17 is to provide for manual override should
no electrical pouwer be present to energise solenoid 18
and for this purpose the valve connects line 13 through
a further line 21 to a junction 22 between a non~return
valve 23 feeding the auxiliary air reserveir 12 and a
pressure check valve 24 connecting the junction to the
trailer eme:gency air reservoir 25,

Operation of the system is as follous. The
emergency air res=tvoir 25 associated with the trailer
normally is designed %o hold a pressure in excess of
75 psi thereby retainine the trailer brakes off. A
pressure check valve 24 Dpa:ative at about 95 psi
charges the auxiliary air res:rvoir 12 through the
non-return valve 23. With th.s arrangement the
auxiliary air reservoir cannot veduce pressure in the
emergency air reservoir 25 below the critical value
(i.e. 75 psi). The charge valve 'J is normally closed
and the manifold is at atmospheric nressure. Control

valves 7, 8 or 9 are operated to select the particular
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product outlet valve 1, 2 or 3 which is torbe uSed
and operatlon of the valves through cyllnders 4, 5
6 is made by depre331on of the charge Valve 10 uhlch
effects'pressurrsatron,ofgthe menrﬁold'together ulth
essociatedremergency;llnes,13 and 14.' If electric
pouerris presentrthen solenoid'velve 18 holds the line
13 closed and the selected product valves are opened
IF solenold valve 18 is not energlsed then llne 13 is
vented and pressurlsat1on of the manlfold is 1mp0331ble
and the product valves remain closed. In thls
condition it is poSSible through,aﬁmanuel,override~
system to'actuate the valve 17 uhich connects line 13
with JUHCthﬂ 22 thereby closlng the line 13 and
allou1ngrpressurlsatlon. The purpose of the connectlon
through'line721 is to prevent ingress of Forelgn_matter
1nto the system. 7 | o

Assumlng electr1oal power is present transfer of
the product occurs,and if an emergency should arise
the,system'shuts dounrthrough,either detection:of
escaping gas by therdetector 19 unich causes
de-energisation of the,Solenoidrlethus venting line
13, or alternetivelyrliner15 or l4gcanrbe menually
Vvented byrmeans ofdemergency release velves ls or 16.
A further valve may oe provided with a quickrreleese

coupling and this can be sited at a point remote
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from the trailer to also effect emergency shut down.
Venting of the manifolds causes closure of the product
outlet valves and it is not thereafter possible to
re-open these valves without re-setting the system
which would require the absence of gas at the detector
19 thus allowing the solenoid 18 to close with
operation once again of the charge valve 10. The
auxiliary air reservoir 12 has sufficient capacity

for several oﬁerations of the product outlet valves
and is replenished from the emergency air reservoir 25
vhich, if the tractor unit is coupled, is re-charged.
However, even without the tractor unit being coupled,
the auxiliary reservoir has sufficient capacity for

several cycles of operation, and through the pressure

"check valve 24 maintenance of sufficient emergency air

reservoir pressure is provided for in the trailer
emergency brake system.

Figure 5 shows an arrangement within the control
box 26 of Figure 2 wontaining most of the operative
parts and the control box provides connections 50 to
the emergency valve lines 13 and 14, a connection 51
from the pressure check valve 24 associated with the
trailer emergency air reservoir, connection 52 to the
auxiliary air reservoir 12, electrical connection 53

to the gas detector circuit and connections 54, 55
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and 56 for rBSpBCtiVBTPdeUCt valvéé 1, 2 éhd 3

The control'boxrincludeé'non;retgfn valve 23,
filter 11, valve 17 and solenoid operated valve 18,
Located on a face pansel of-théiéhit are the chérge
valve 1C comprising a push ﬁuﬁtoh typé valve,
manifold 57, ﬁonnected through cohtfolrvalves 7, 8
and 9 comprising tuqrpositinn toggle valveé with dump
valves 57, SBVénd 59 associated uith the ouflets to
the product vaives 1; 2 and 3. The dumﬁ;balves are
provided to ensure that any preésuré change ocburring
between respective ports of thelvaIVé:cause the vé;ve
rto open and thereby veﬁt to étmdsphére; thus if any-
fault occurs in the productréufiet valve or assdciated
pneumatib systém the dump valves will Opérat§ £0
effectiveiy vent ﬂhe manifoldrsyséém thérebY'causing'
fail-safe shut douwn. 'Uifh'ﬁhis ar:angemeht:itfis not
necessary for the'manifoid systemrto-uent;cﬁmpletely
before closure of the prodﬁct uaiVé occuré,'buﬁ each
valve has its ounrassuciated Ventingrafraﬁgémenﬁ |
ensuring a rapid;and individual closure. |

Figures 3 and 4of fhe dranhgs shoﬁ a éystem
appliedrto the tractor unit which primarily is for .
shutting douwn the engiﬁe in emeréency but mhiéh also
rrcouples,uith the preyiﬁqsly describedrfréiler'moﬁnted

system. Referring mainly to Figure 3,7£his'arrangement
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comprises a cab console unit 30 which couples with a
junction box unit incorporating gas detector 31 with

a master switch 32, The console includes reset and
override controls together with an indication of
wvhether gas is present or not. The junction box
connects with a "Suzi" cable 33 and this serves to
coupls the trailer mounted unit into the system so t?at
gas detected at either point will cause operation.

The gas detector unit is connected with soclenoid 34
which operates a valve assembly 35. The system is
again pneumatically operated from the vehicle emergency
air tank 36 which is connected to an auxiliary tank 37
through a pressure check valve 38, Filter 39 and
non-return valve 40 are provided through which air

is supplied to the system. A cab floor foot button

41 is provided which uwhen actuated causes air to be

fed through shuttle valve 42 to the exhaust brake 43
and throttle control linkage 44. Thus, the driver

may actuate button 41 to cause operaéion of the exhaust
brake 43 with accompanying closure of the throttle

via linkage 44, this for example being used to

assist braking of the vehicle if required. The

exhaust brake 43 and throttle linkage 44 may be coupled

with the existing govenor air supply 45 of the vehicle.
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When gas is detected by unit 31 the soleneid valve 34
operates and this feeds eirrthrough line 46 to the
rshuttie ualver42.rrThus,rthe exhaust brake 43 and
throttle linkage 44'areractuated5 In addition, fuel
th the engine iS:CUt OFF by‘means of a fuel stdp valve
47 and a double actlng air 1nteke closure system 48
" is operated. Normally uhen the system is- set the.
solenoid,34fulll'berenerglsed and line 467vented.t0
atmosphere at 49. 1In addition,iumen the solenoid is
energlsed in the set condltlon Dne 31de of the double
acting intake deV1ce 48 is pressurlsed threugh line
50, this llne belng bled to atmosphere on de—energlsatlon
of the solenoid through bleed 51. Ulth thls arrange-
ment when gas is detected, SOanDld 34 de—energlses to
apply air to line 46 uhilst line 50 slouly blesds so
that the exhaust brekersystemf43 and tuelsvalve a7
operate immediateiy, uhereasrthe'ait'intake is closed
after a short delayrof about half-a second whilst line
50 bleeds. - - |

When solenoid 34 de-energlses thls also causes
de-energlsatlon of the solen01d in ‘the traller unit
‘and isclation of allrelectrlcal pouwer through the
cable 33 and hence closure ef all:therproduct valves
is obtained if a trailer is connected TIF a trailer

is connected and has a unit as prev10usly descrlbed
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then detection of gas at the trailer cause the
tractor system to operate via the cable connection
33.

It is preferable to provide a manual override
so that the engine shut down system can be by-passed
temporarily follouwing actuation when the vehicle is

on the move.
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CLAIMS:

1. A ébntroi éYstem for the product éufist valves
of a storagertank; the systemrcohprising o5§ or more
pneumaﬁicaliy Opératedrualves assoéiéted Qitﬁ therér
each product outlet of’thé gtofage téﬁk,lafcuntrbl valve
connected to an ai:rreservbif:through a bhargé valve
for ef?ecting Opefatidnroﬁ'therpneumatié Quﬁiet
valves, theicharéé Qélve being ofra singlé shot type
for preésurisiné é'manifﬁldrconnebted,ﬁorthe piodubt
outlet valve or values,Vthe maniF01d:bsinQ associated
with one or moferemergencyVreleaséavalvesrand a further
solennidroperated vaiﬁe operatively connectéd uith a gas
detector means, the arrangsment being sucﬁ that either
on detection of escaping product vapoﬁr by,the gas
defector'orractuagion ofrfhe:emefgenﬁy :eiease ﬁalve
pressure in the manifoldrisVﬂentedfﬁhereby c;osing,the
productroutiet vélues through reléaserof preésure, :
the'control,valvés thereafter-being inoperatiVe'unfil
the charge'valve’isractuated td re+p?essufisé'the,

- manifold. | | | | |

2. A control system in:accordance with Claim 1,
uhefein fhe air reservoir is chérged from theremergency
air reservoir associated Qith a stofage,fénk7uhich is
constructed as a Uehicle trailef and an apprcbriaté

pressure check valve is provided uhéreby'emergency



0033219

-2

air reservoir pressure is not reduced below the value
which would result in automatic application of the
trailer brake system.

3. A control system in accordance with Claim 1 or
2, uwherein emergency release valves are provided at each
end of the container., |

4, A control system in aécordance with any
preceding claim, wherein a solenoid operated valve is
connected with the manifold, the valve being open to
vent the manifold when no electric power is fed to the
system,

5. A control system in accordance with any
preceding claim, wherein each product ocutlet valve is
associated with a pressure differential sensing dump
valve arranged soc that on detection of a predetermined
pressure change in the air supply to the product valve
the dump valve opens to vent the supply to atmosphere.

6. A control system in accordance with any )
preceding claim in combination with a system for pro-
tection of an internal combustion engine unit which is
intended to stop the engine in a safe manner on
detection of gas or possibly other hazardous vapours
present in the vicinity of the engine, the system
comprising an exhaust brake associated with the sxhaust

system of the engine, a fuel stop in thz i1uel feed to
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the engine, an air intake closure valve and a gas
detector means, the arrangement being such that on
detection of gas the exhaﬁst brake is actuated and the
fuel supply cut-~off and, after a short deiay the engine
air intake inlet valve closed thereby isolating and
shutting down the engine.

7. A control system in accordance with Claim 6,
wherein the two gas detection means are operatively
connected in parallel whereby actuation of the container
gas detection means causes operation of ths system
associated with the tractor unit and'vice—Qersa.

8. A control system in accordance with Claim 6 or
7, compriéing a cab console unit coupled with a gas
detector, the consdle including reset and override
control means together with a gas ihdicating means, the
junction box connecting through a cable with a trailer
moudted unit whereby gas detected at either point will
cause operation, the gas detector unit being ;onnected
with a solenoid which operates a valve assembly fed
from a vehicle air tank through an auxiliary tank with
an interposed preésure check valve, a cab floor foot
button which when actuated causes air to be fed through
a shuttle valve to close the exhaust brake and throttle
via a control linkage, the solenoid valve operating to

feed air to the shuttle valve to close the exhaust brake
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and throttle and to cut-off fuel to the engine by means
of a fuel stop valve and to operate an engine air intake
closure ;ystem throuéh a bleed so that the exhaust brake
system and fuel valve operate immediately, and the air
intake is closed after a short delay of about half a

second.
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