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@ Fluid pressure operable tractor and trai'er vehicle braking systems.

@ A tractor/trailer vehicle fluid pressure braking control
system enabling two line control of trailer service and sec-
ondary braking includes for tractor braking a service brake
control valve (5) for controlling the fluid pressure applied
both to service brake actuators and to a trailer service brake

control line (13), a secondary contro! valve {45) which con- *3‘3" s 3
trols the magnitude of a counteracting pressure applied to g} b ’
tractor spring brakes and also to a relay valve (17} which . 2 ﬂ‘? '
controls a pressure in a trailer secondary soring brake con- Fi6.3 8 N
trol line (18). ’ : 3
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%ractor and traller vehicle braking systems ané relates
more especially to such systems wherein provision is made
for, secondary braking by spfing brakes on the trailer.,

! It has hitherté been pfoposed to control trailer
brakes in response to fluid pressures derived from control
lines between tractor and trai;gr of a *ractor/trailer
combination wherein trailer gervice braking is .controlled
in sympathy with tractor brakes and trailer secondary
braking in-sympathy with operation of a secondary brake
valve on'the tractor being effected by a relay valve which
controls the same actuators onthe'traile{.for prov;diﬁg
both secondary an& service braking operation oﬁ the trailer,
Additionally, it has been the practice to provide én
emergency'line between.fhe tractor and trailer, the loss of
préssure in'which initiates the app;iéation of emergency
braking pressure to the trailer brake actuators from a
charged reservoir on the trailer,

Various other systems have already been proposed

~including the provision of spring brakes‘for parking'énd

secondary-braging.on the trailer. -

. One oﬁject of the present invention is torprovide
improved tractor and trailer braking, the tractor system
becoming compatible with the emplbyment of spring brakes
on the-trailé{ and yet necessitating only two pipe
connections between the tractor and trailer.

- According to the present invention there is provided

atradtor/trailer fluid pressure brakKing control system
including for tractor braking a service ﬁrake control

valvercbnnected to control the magnitude dfffluid pressure
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.appdied from a »ressure reservoir to service brake actuators

~

and to a trailer gervice brake control pressure line, a

secondary brake pressure control valve connected to control

ihg magnitude of 2 secOndary brake control pressure applied
to?tracﬁor §pring brakés and characterised by the secondar-
brake conirol tvressur2 being connected also to a relay
valve for controllling the fluid pressure in a trailer
seéondary spring brake contrql line the whole being arranged
to enable tweo~line conirol of trailer service brakes and
secondary spring dHrakes. |

In order tha® <he invention may be more clearly
understood and reacily carried info eﬁfect, the_samg will
be further described by way of exémﬁle wifh reference to
the accompanying drawings of which | |

Figs. 4, 2 and 3 illustrate alternative braking
syétems making use of the present invention,

7ig. 4 illustrates in diagrammatical form a
manoeuvering valve suitable for use on a trailer and

Fig. 5 illustrates a pressure responsive valve for

‘use in the tractor system for preventing undesired spring

brake release§under certain conditions.

Referring to Fig. 1, the brake actuators on the

tractor vehicle of a *ractor/trailer combination are

>

combined service ané spring brake actuators on both front

and rear wheels of *he vehicle and these are denoted by

A

references 1 *o 4, The service portions of these actuators

.are. operated by a cdual foot valve denoted by reference 5 and

M i . \ ) -
bys;means of which *he supplies to the front and rear brake
actuator circuits are separately derived from service

~

reservoirs & and 7 charged via a multi-circuit protectiqg
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.valve.' arrangement 30 from a convent ional compressor I
arrangémént drlven by the engine of the tractor vehicle.
Thus it will be observed that the front brake actuators 1
and 2 are supplied w1th fluld pressure from the reservoir
6 Qla supply line 8 in accordance with the foot pressure
applied to the dual foot valve 5 ard “he rear brake
actuators 3 and 4 are supplzed wzth fluid opressure from the
reserv01r 7 via the supply line 9 and *the foot valve 5. 1In
addition to supplying the fron+ and rear actuators, the
outputs of: the foot valve 5 are supplied via respective
connéctiqns 10 and 11 to separaté input chambers of a
multi-relay valve 12. Valve 12 is supplied with fluid
pressure via the multi-circuit protection-valvs 30 to
provide on the trailer service line output coupliné 13 a
pressure thch correspoﬁds to the tracior service bfaking.
prsssure. fhe multi-circuit relay valve,is such that the
largest of the normally equsl pressures on lines 10 and 11
is ‘effective to control the pressure st 13, thereby ensuring
fhat trailer service bfaking is provided-for even in the
.event of failure of one or other of the service circuits
on the tractor.

| For the purposes of secondary b%raking, a spring
brake control valve denoted by reference_?é is provided on
the tractor for manual opération by the driver in the event
of failure of or inadequate.résponse of The service braking -

system, This secondarj spring brake control valve 14 is

:suppb&e@fbyfa further reservoir 5 charﬂed from the multi;'

ieircuit- protection valve 30 anﬂ o"ov*des on an,outPUt line

16 an inverse pressure to the spring Hraxe o“tions of the

actuators 1, 2, 5 and 4 of the *ractor such *hat full
. BAD ORIGINAL
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pressuré appears on *he Zine 16 when the valwe:14 fsvin
‘the brakes-cZ’ pO?lt‘c“ Gradual movement of'bhé handle

. cf the valve L& “owards *he brakes fully applied position,

gr%duates the pressure reduction in the line 16 to provide

5_ gr;duable ogeration of.the spring brakes, In addition, —

A

output n»ressure on *he line 16 appears as an input to a

N
-

further relay valve

<

which derives its supply pressure
from the reservoir 15 and thereby provides a corresponding
inverse pressure on the trailer secondary line coupling 18.

10 : The <ractor “raking ciréuit is additionally provided
with a fgrther pressure responsive valve denoted by reference
12 and which will De discussed in-grgater detail with
reference +to Fig, 4, this valve 19 providés; wﬁen required,

a feed via *he dotted connection 20 to a further input

é

.15 chamber o‘ tha lti-reiay valve 12, such as to simulate the
effect of a service braXe pressure input to the relay valve
12 and preduce an out ;ﬁ ressure at the line 13 and to a
further input chamber of the multi-reiay valve 17 so as to
éimﬁlate a brake release input to wvalve 17 and-produce an

o0 .output at Zine 18 enabliné traller rechafge.

The trailer braking circuit comprises suitable

couplefs for connection to the service and secondary lines
13 and 18, the connection from the line 13 vié.coupler 21
coﬁprises an input to a relay valve 22 supplied from a

25 trailer reservoir 23. The output derived via the coupler
24 from the line 18 is supplied on the one hand‘via.a

';iffzgcnnection 25 and a.nrotection valve 26 to?ﬂh@%ﬁﬁsé§VOir

o 23 for charging “Ha, reservoir and.on the other handb®is
kupnlled via a normally open passage through a manoguvering

30 va’?e 27 .to the sprlng hrake portior Zah € ~nubinzd sprea,
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and service brake actuators such as ac*tuator 28S 28a, 28pt

on the trailer. The output of the relay wvalve 22 1s

eupplied via connection 29 to the service portion of the

eogbined spring and service'brake actuators such as 28,

! In operation, essumingrthat the reservoirs 6, 7,
15 and 23 are charged to the Pu“_y charged system pressure,
operation of the foot valve 5 applies service draking
pressure to actuators 1, 2, 3 and 4 on the tractor and
gives rise to a corresponding pressure a* *the coupler 21 %o
the relay walve 22 on the prailer. Thus, a correspondihg
presSure is relayed from the reserveir 23 <o The service
portions 28a of the actuators on +he fre“-er

In the foregoing, since the system is essumed to be

fully. charged, with the secondary brake handlerof Qalre 14
in the brakes release pesition, full pressure is applied
via the line 16 to the relay valve 17 and this provides |
full pressure via the coupler 24.and the valve 27 to the

spring brake portions of the trailer brake actuators such

as 28. The spring brakes are thus mainiained in the fully

.released position not only on the tractor »ut alsc on the

trailer for normal operation. _ 7

" In the event of the driver moving “he handle of the
spring brake control valve 14 to a position corresponding
to'a degree of application of the secondary brakes, a
graduated reduction of pressure in the line 16 causes
application of the spring brakes of the itractor and-also
causes a correspondlﬁg reduculon of pressure at the couﬁi%r
24 whicn 1s thereby communicated via “he valve 27 %o the™

spring brakes of the trailer. The proteetion valve 26

prevents discharge of the reservoir 23 via the couﬁfér 24

@
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"Referring:now %0 the manoceuverirg ..uil.. 27, vais

.-

Been uncoupled from “the “ractor and is shown in diagrame ». ..
form in Fig, 4. Normally there is a way through the valve
only from the coupler 24 %o the sprlng brake portion of thne
actuators such as 28, M2t when lt is required to move the -
trailer other than by connection to the tractor, the valve
27 is manually operated *to close off the connection to the
coupler 2.4 and to connect the reservoir 23 to the trailer
spring brakes. There is an additional safety feature built

into the valve 27 to the extent that the valve reverts'

automatically to the normal operating condition when pressure

is re-applied via the coupler 24 from a re-connected trailer

system,

' " As in other fluid pressure operable braking systems
using spring brakes, there is a possible shortcoming that
in the absence of suitable nrecautions, spring brake circuits

fed from a hand valve are 11ab1e (if the hand valve is moved

.to the release position wh 1st the system is unpressurised) -

to causewspriag brake release and vehicle runaway when the
engines are re;started. The valve represented by reference
19 is included to reduce this shortcoming and provides for
the'application +o the line 20 of a quickly rising pressure
when the system commences to recharge via the multi-
protection valve 30 and this provides for a pressure at
the couplers 21 and Zh so that the reservoir 23 is charged

and the ,available pressure in the reservoir 23 to be applied

~via the(relay valve 22 %o the service brake actuators of tbc

; 19z
trailer.

BAD ORIGINAL
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s itype whixh is marketed as an SR-1 valwve hy the Heacyll

~ VehiclerSystem Grbup of the Bendix Corparaiion of the

H.S.A. and described in United Kingdom Patent Speuc iicailzn
No, 1417185, This is a valve which permits the spring
br;ke circu;t to be,gréduated in sympathy with a qontrol
pressure'to a braking circuit on the trailer in the event
of the latter braking circuit peing defective,

' . In operation of the gpparatus illustrated in Fig. 2,
operation of the dual foot valve 5 by the driver causes
service pressure to be derived from the reservoirs 6 and 7
for application to the service chambers»of the brakes on
the front and rear wheels of the ffagtor vehicle. The
operation is substantially the same as fo;'Fig; 1 and need
not be discussed in greater detail but the effect 6f such
service oﬁeration is to'pressurise the line 13 corresponding-
1y.to the tfactor service braking pressure and tﬁe'
corresponding input applied to the relay valve 31 relays
pressure from the trailer service reservoir 33 to the
éervice chambers of the t?ailer brake actuators such as 28a.

. ‘Under such conditibns, the secon&ary spring brake
valve is-assumed to be in the fully released position and
this means tﬂat a full pressure is applied via the coupler
24 to the reservoirs 33 and 35 via the respective
prétection valves thereof, The pressure at coupler 24 is
also applied via the manceuvering valve 27 to the right
hand input of‘the rela& valve 32 to normally maintain the

.«frajler spring brake portion of each trailer brake:attfiator

a§uch as 28 in the release condition Via the relay waive 37.
In the, event of the supply presshre derived from

the reservoirp33 for the service brax’ug circuit of *+-e

BAD ORIGINAL
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CTEraiTer: system, falling below the pressure appearing at

" the input from the secondary coupler 24 via valve 27, the

valve 32 operates during a service brake application to

graduate a degree of spring brake pressure reduction via
the valve 37 to supplement the service application to an
extent which is necessary to compeusate for the reduced
supply pressure from 33. _

| For the purposes of secondary braking, the
secondary spring brake valve 14 on the tractor is operated
as before :and the reduction of pressure which results via
the relay valve 17 at the coupler 24 is transmitted via the
way through the manoeuvering valve 27 and'phe SR=-1 relay
valve 32 to produce a 6orresponding reducpion'ef the output
of relay valve 37 to apply the spring brakes on the traller
in sympathy .with the tractor spring brakes.,

For the same reasons as dissussed above with

reference to Fig. 1, the tractor braking circuit is provided
with a- further valve 19 which operates in identical manner.

Referring now to Fig. 3, this illustrates an

. elaboration of the tractor braking circuit described

previously with reference to Figs. 1 and 2 to adapt it for
alternatively towing trailer vehicles with earlier types of
braking circuit not having spring brakes. 7 ' '
The essential addition to Fig. 3 is that the
secondary valve is a spring brake and secondary control
valve which is capable'of providing separate %gr%ght and

. BFTY

As previously, the tractor braking equipment

consists of combined service and secon@ary&spring brake
. D =

actuatoers 1, 2, 3'and L, the service chambers of which
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'rearmsﬁpply reserveirs S and 7. agaias, multi-eciiocos . roe

#a}ves 12 and 17 are proviééd which feed outputs to coup.
i . .

connected to lines 13 and 18 for supplying a two lire

trailer system wi%th a spring brake, such as described with

reference to Fig. 1 or Fig. 2. Additionally, two further

output lines 41 and 42 are provided, the line 41 being

-equivalent to the emergency connection to a trailer with a

normal twaq iine system with a relay emergency valve as shown
in Fig. 3, and the other line 42 bging a connection for
connecting a Jumper lead from the'liqe 18'Fo an.on/qff'
valve 44, the operation of which will becéme clear. The
secondary spring brake control valve is now dehoted by
reference'&5 and providés on the output line 46 an inverse

pressure signal to operate the spring brakes of the tractor

vehicle and also to provide an input to one chamber of the

-ﬁulti-relay5valve 17. The other outpﬁt of the valve 45 is

6n.the line 47 and this is an upright output applied to the

.main input port of the on/off relay valvé 44 which is such

that whem a controlling input is applied to it either at
thé coﬁpler 42 or on thé line 48. from a double check valve
49, a connection is provided between the input line 47 and
an output line 50 which itself comprises one input to the
double check valve 49, The second input to the check valve

-

49 is derived from *the valve 19. The valve 19 is the same

- .

as employed in Figs. 1 and 2. The emergency line connection
3 ' : -

%1 of the tractor is derived via a so-called gupply dump

-
on the <%»ac%ér, ™2 supply dump vai: - :u-bvie 2130
5w -

BAD ORIGINAL
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rom the output

f m the

nual foot

valve 5., The supply dump valve operates *tc compare the

i
!

two input signals and dump the emergancy pressure in the

event of these signals being unequal,in other

words,

inconsistent with the service bra&*“v circuit being intacte.

)

Fuller discussion of a supply cdump valve is. given in the

Specification of U.K. Patent Application No, 50836/74,

In operation of the system shown in Fig,

%, and

assuming that the tractor system is coupled %o a trailer

having a more-or-less conventional %

ailer braking oirouit

such as is shown in Fig. 3, this +na lexr is counled to the

lines 13 and 41 and the lines 18 and L2 are connected oy a

Jjumper connection. During a service brake operation, with

the secondary brake valve 45 in the brakes off

condition,

air is applied to the tractor spring brakes of actuators

1,2, 3 andnh to hold these in the fullv released condition

via the inverse pressure line 46 and the same pressure

'signal is applied to one chamber of the multi

-relay vdlve

17 so that th? relay valve 17 produces -an output on the

couplef line 18 and via the jumper commection to the input

42, the signal at 42 thus maintains %he on/off relay valve

44 in the open condition connecting *he output

the hand valve 45 to the cutput 50 and in this

line 47 of

particular

instance, the output pressure at 50 1s zero pressure and

. - . -~
check valve 49 to the multi-relay valve 2.
ﬁ"* s °

21 I8 2

-

service pressure signals produced wia “he an

Las ©°

Ttherefore no pressure signal is applied from the q§§p1er
S - N ‘._

Only ﬁhe

al foot valve 5

are applied to their respective chamders of the muiti-

ENAAC \.(

- - 1
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; JO
) thereby relay pressure Ioow Cle craller reservoLt 1 Wi

1trgiler single diaphragm acfuators.

5" f In order to apély the secondary brake, the drice
operates the brake valve 45 to reduce the pressure in th:
tractor spring “raXes via the }ine 46 and at the same time
prbduce an increasing pressure on the line L7 and therefor-.
at the output 50 of the on/off valve 44 to provide an inn-*

10 via the double check valve.49 tb the upper chamber of the
multi-circuit relay valve 12, This pressure signal on the
multi-relay valve 12 provides for‘opgratiqp of the tréiler
brakihg System in proportion to the tractéf seéondary
braking and the single diaphragm éctuators are again |

15 operated.- It will also.be noted that by virtue of ‘the
inéreasing bressure.ét the 6ufput of the doﬁbie check valve
49, an input is applied via the line 48 to-the further input
for the on/off relay valve 44 and théreby, in spite of loss
6f.pressure at line 42, the on/off valve 44 is maintained

20 . in the open condition even following redﬁction to zero of
the pressure signal on the line 46 to the relay valve 17.

" In parking conditions, the hand valve 45 compietely
exhausts both the upright and inverse outputs thereof and
therefore the parking of the combinatibn is effected by

25 virtue of the spring brakes on the tractor only.

YWhen %he tractor as shown in Fig. 3, is coupled to
9¥5¥ﬁfnovel typé of tfaiier arrangement as shown for example
N ) : v

'?%FFié. 1, a different mode of opera%ion beccmes effective.

~ *"In this case, the ?'mrer lead betwuice counlers 18 and 42

¥

n)] "~

. " ) ' C
is dispensed with a2nd the trailer C._ . .,=. 1 ' JeCOn.alY
30 =

. BAD ORIGINAL. %
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connection rémaiﬁing to the liné 13. In the abéence of a
pressure signal via the jumper connection, the on/off relay
-valve closes and therefore the double check valve 49
néfmally pppvides no dutput té the multi-circuit relay valve
12, With the secondary brake valve £5 in the off posifion,
air is supplied from this valvg té,the spring brakes on the
tractor and also to the relay valve 17 as previoﬁsly.' The
conmmection at 18 therefore hés:the effect of préviding a
charging path for the.trai}er réservoir and the spring

brakes on the trailer are released as déscpibed previously.
The service braking on the trailef ig also effepted‘via the
relay valve 12 as before, ’ '

When the secondary brake valve 45 is set to a
position éorresponding fo a desired degree of secondary
bréking, tﬁe inverse signal from the valve 45 is again
effective on the line 46 to allow the tractor spring

brakes to apply to a requisite degreé and at the same time

éffect a reduction in the output presSure at 18 to the

~trailer-secondary line to cause a corresponding trailer

spring brakelpperation.

When parking the combination, the air pressure in
the tractor spring brakes is vented via the valve 45 and
at the same time the line 18 is vented via relay valve 17
in order to, in its turn, vent the trailer spring brakes.,

The circuit fof the,fractor vehicle as illustrated

\in‘Fig. 3, may equaily be coupled to a frailer braking

. : - » ‘
‘eircuit such as described with reference to Fig, 2.

Referring now to the manoeuveriﬁg valve 27, the

function of which is referred to generally in the foregoing

-
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valve are illustrated diagrammatically in diagrams (a) and

(b) of Fig., 4, The form used in Figs. 1, 2 and 3 is assumed

‘to be that of diagram (a) and the conmnections from the

/

trailer reservoir, the coupler 24 and the trailer actuators
such as 28 are correspondingly labelled. The valve (a) is
shown in the manceuvering position wheren the manual

oﬁerating button is depressed to connect the reservoir to

- the spring brake actuétors, the other connection from

coupler 24 being isolated. The valve is so constructed that

once depressed, the button remaihs depressed, but is

returned by recovery of pressure frop cougler 24 on-ré-
connection and pressurisation of the tractor s&stem, |
In Fig, 4(b), the reset connection is omitfed'and
a spring'is substituted so that it is necessary to-hold
the button-down during manoeuvering and the valve then '
resetting on release of the button.
The valve 19 is illustrated in Fig. 5 and is

éimilar in construction to the valve of Flg. 4, With the

. manually operable buuton released and no air pressure

output from the spring brake valve 14, there is no

_conneét on between the supply from 30 to the multi-relay

valve 12. With no air pressure output from 14, the supply
pressure is applied to the relay valve 12 and when the
supply pressure recovers to a level greater than the

setting of tﬁé reservoir charging protection valve 26,

isay 100 p.S.i., *he valve resets to remove the pressure

n, vt

~from the line 20,
¥hilst not described in detail in the foreg01ng, .

it wil’ be appreciated that the tractor system described
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Se . zan L= coupled to a -

-

above with refereng: o i

copventional threz iice traller arrcagewmoent, Again, the

Araller secondary wiw: will be connected to the coupler

at line 18, the connection 42 will remain vented and the

tﬂird iine or emergendy being connected to the coupler at
4. | |

Also, whilst in the trailér »raking arrangements
of Figs. 1 and 2, the trailer 5rakes are reprgsented by a
vombined service and spring'brake actuator 28a, 28b, it
will be appfeciated that, if desired, where the trailer
has more than one axle, the service and secondary spring

brakes may be partially or wholly separated to act on’

different axles,

— X e |
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s 7% hel - CLAIMS . A
.1e A fracto;/tréiler fiuid pressure brakihgfﬁbhﬁrol
.system including for <tractor braking a service braxe
.cqntrol valve connectaed to control the magnitude of fluid
p;essure applied from.a pressﬁre reservoir to service
brake actuators and %o a %trailer éervice brake control
pressure line, a secondary brake pressure control valve
cénneéted to contrel the magni%ude of a secondary brake
control pressure applied 1o tractor spring brakes and
characterised bv the secondary brake control pressure
being connected also Zo-a relay valve (17) for controlling
the fluid pressure In a trailer sécopdary spriqg brake
control line {48) +he wholeé being.arrangea'to‘enable two-
line control of trailer service brakes and seéondary spring
brakes. |
2: A fluié pressure “raking control system as claimed in
Claim 1, characterised by the service brake control valve

comprising a dual circulf valve having separate circuit

outputs connected %o raespective inputs of a muilti-relay

valve for controlling the fluid pressure to said service

brake control pressure line,
I

3, A fluid pressure braking control system as claimed in

Claim 1 or 2, gcharacterised by said secondary brake
s -
pressure control valve being connected to receive fluid

pressure from a further reservoir for applying to said

relay valve,

\h, A fluid pressufe hraking control system as claimed in.

SO

~

"Claim 1, 2 or 3, characterised by said secondary brake

pressure. control valve heing valve means which provides two

complementary ouspuis {46, 47), one upright and one reverse,
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the usrica, srozsars 2oipes {47 T:ivs connected agian

input to re'zv valve eansg {12} waich coatrols the fluid

zressure on said ceovite line, JTor operation when towing

a trailer having no secondary spring brakes.

I4

5. A fluid pressuve bfaking control system as clqimed in
Cilaim %, gcharzcterised by the sai@ uprigh®t pressure output
being connected via on/off valve means (44) held open by

& preésure'signai'derived frqm the secondary spring brake
sontrol line (18) when towingnas aforesaid.

6. A fluid pressure braking coﬁﬁrol system as claimed in
Claim 5,.an output of the on/off valve means being connected
as an input to said relay valve, | i
7. -A fluid pressure braking control systém as.claimed in
any preceding claiﬁ, including a.further valvé opefabie
when rechérging the sysfem to ensure the application of
flﬁid pressﬁre to the trailer serviqé brake control
pressure line independently of the service brake control
valve, »

é. A fluid pressure braking control system as claimed in

_any preceding claim, characterised by a trailer braking

means for cogpection to said service and secondary lines
and ha&ing first and second reservoirs chargeable froﬁ.the_
secondary line, one (33) for supplying fluid pressure via

o service relay valve (31) to a trailer service brake
actuator 28a and the other (35) for supplying fluid
pressure via a relay vélve (37) to a trailer spring. brake 28b.
9. A TIeid jressuré braking control system as claimed in -
S . . .
“rads G, froicding a valve device (35) operable in response
o redunel reservoir pressace supplying fhe'trailer service
actuatof.ror suppiementing “he braking forqe‘Py operating

. BAD ORIGINAL
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