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INTRODUCTION. 

CLAYTON DEWANDRE LIGHT RAILCAR 
CONTROL EQUIPMEN;T. 

In. developing Railoar Control Equipment certain fundamental 

requirements were required to be fulfilled and before describing 

the details and funotions of the equipment it will be advisa9le to 

outline these requirements which meet most operatin# conditions. 
They are:-

.1. The provision of controls covering:- I. 

Throttle operation, "Dead Man's Valve", Braking and 

Sanding: All these to be achieved by two handles mounted on the 

dash and capable of operation by a sitting driver. The throttle 

operation to be mechanioally arranged by rode Bnd levers from one 

of the driver's handles, the other three functions to be performed 

pneumatically. Control to be possible from both ends of the vehicle. 

The system to be on the "inverted line" priinoiple eo that 

failure of cou:;:,linga, leBks e to., become a 1tailure to safety", 1. e. 

either apP.lY the ·brr:ikes or prevent them being released. 

The 0 Dee.d Man's" valve to be linked with the throttle 

"· control and arrange a that release of the throttle handle oauses the 

brekes to be applied 2nd the engine ei thsr shut down to idling OJ?' ____ _ 

stof;)pea. A time l eg of approximately 10 seconds to be included in 
this action, 

·4. ' The inclusion~ a passengers emergency valve which when 

openea·ap i;,lies the brakes and shuts down the engine. 

5. Braking and Sanding to be capable of independent or 

combined operation by the same control handle, the brake power to 

be proportional to the effort and movement of the handle. 

6., The complete system to be such that a trailer vehicle or 

second motor vehicle (with dead engine) can be couplea ·at either end \ 
I 

of the first motor vehicle and the train driven from either end of 

the first motor vehicle. 

Provision whereby the engine may be run for testing or- while 

waiting a t a str tion, e tc, without continuous depression of the 11 dead 
I 

mans valve and au tomatic cnnoe.lla.t ion of this . provision when the 

railcar is driven. 

\ 
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2. 

8. Provision of air supply for se.nding, hooter end door gear 

operation such tha t normal usege of air by these devices does not 

affe ct _the brakes, but excessive usege causes a failure to safety, 

The system de signed to meet these re quire me nt s is diagranm-
at i cally illustrated 1n. F1g,1. 

The brekes working on the inverted line system is similar 

to no~mal r a ilway air br9ke practice in that air pressure in the 

"train pipe" holds the brekes off and destruction of tra in pipe 

pressure ceus~s the brakes to be applied. 

The train pipe is tha t air conduit running the length of 

the train connecting the various controllers and valves, and coupled 

between the ca rs with !lexible hose s and quick detachable couplings. 

OPERATION OF THE SYSTEM. 

Ref er r ing to Fig.1. in de tail compre s sed air is provide d 

by the compressor (2) v1hich araws air at atmospheric pressure thr.ough 

t he air cleaner and anti-freezer (1) and delivers it vie the line 

filter (3) to the unloaacr velve (4.) and i nto reservoir J. From 

he r e rese rvoir ll is chr:1 r ged via non-return valve (24). When thesri 

t wo r e se rvoirs er e fully charge d to the working pressure the unloader 

velve diverts the delivery of the compressor to a tmosphere end allows 

tne compressor to run on light l oad unt il the rese rvoir pressur e dropa 

sufficiently to bring the unloa aer valve to the char ging condition. 

This portion of the system provi des the source of the air pressure 

power together with i te means of stor age in the two reservoirs, 

The auxiliary services dr aw their air supply from reservoir 

1 and the braking equipme nt f r oln re servoir Il• This arrangement 

meets require!Tl€ nt 8. 

The controls at each e nd of the car are dur,-,;Licates but there 

is provided only one pair of handles which have to be transferred 

from one end of the car to the othor when the driving position is 
change d. The r emoval of the ha ndles is arranged so that only 

controllers with the handle in position ar e effective ana escape of 

air from a handless controlle r is preve nted. The air feeds from 

r eseJTvoir TI to the_ controlle rs a.r e interrupt€ d by two valves, t:tie 

de ad man's ha ndle valve end the handbrake vr lve. When the deod man's 

handle is rele nsed, the supply of air to t he controlle r is 

l 
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interrupted end in addition a small le ak is introduced in the feed 
line on the controller side of the dead man's Valve. This leak 
allows the train pipe pressure to be released and the brakes applied. 
The throttle closing servo _(21) is also coupled to the same section 
of the fe ed line (via changeove r vnlve (22), ~hich enables the 
single servo to function from ei ther driving position) and hence 
release of the dead man' e handle alP.O stops the engine. This 
arrangement meets r~quiremc nt (3). 

The second valve acting ns interrupter is the handbrake valve 
( 19). In the off position of the handbrake this valve is open and 
permits f'Ull flow of air e ithe r from feed line to controller or back 
from train pipe through controller to the l eak in the de a d man's valve. 
When the handbrake is applied the valve is closed and in this position 
r el ease of the dead man's handle docs not release nir from the train 
pipe and apply the brakes nor, i f the air brakes arc already 
applied , c0.n they be r e l ease d until the handbrt.kc is r e turned to the 
"off" position. This deals with r e quiremcnt 7. 

The controllers themselves, i.e. throttle controlle r and 
brake controlle r, at each e nd of the car, consist of handles capa ble 
of rota ting about a vertical axis and al so ca pa ble of be ing depressed 
about a horizont al axis·. The two handl es ar c thus be tween them 
capable of performing four functions a nd these are:-

For tho l eft hand controller, operation of throttle 
opening a nd closing of dcnd rnDn's valve ; 
For the right hand controlle r, operation of the brakes 
and the sanding appara tus. 
Of the se functions, the ope ration of the throttle is purely 

mechanical, i. e. a shaft extends from the controller and is me chanically 
connect e d to the engine throttle by rods and l overs (not supplied as 
part of the equipment) • The othor three functions, dead man's valve, 
brakes and sanding, ar e performed pneumatically. 

Rotation of the brake controlle r ha ndle in a clockvvisc 
dircdtion ope r ate s a valve , the function of which is progressively to 
rel ease air pressure from the train pipe and thus apply the brakes. 
The vo.lvc is of the r ea ction principle a nd 11 fecl 1' is imparted to the 
h2.ndl e, The bralce powe r produced i s prop ortional t o the amount of 
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rotvtion and to the cf~ort r€quirea t o cnusc this rotation. 

Rclc osc of the h~ndle permits it to r eturn of its own accord to the 
"off" position nnd r e store the pressure in the tro.in pipe. Requirement 
5 i s thus met by this nrrongement. 

The nctual brake applying units consist of n cylinde r 
(or cylinde r s ) an inverted line valve nna an c.uxiliary r ese r voir~ 
Whil e normal running of the co r pr oceeds a nd t he r e is pressure 
in the train pipe the auxilia r y r eservoir i s cha r ge d. When a pressure 
de cre ase occurs in the train pipe the inverted line valve brings about 
u corresponding increase in pressure in the brake cyl inde r, i. e. it 
inverts the pressur e chenge. Restor a tion of train pipe pressure 
decreases a nd finally r eleases the pressure in the brnkc cylind~_r. 

From the scf e ty aspect this crrangcment is important as the 
energy and control to make an emergency broke applica t ion i s v,holly 
contained within these three items , t he cylinders, the I.L. val ve 
and the auxilicry r e se rvoir. A f nilurc or accide nt . to any other 
purt of the whole system cnnnot preve nt the r nil~nr from being brought 
to ~n stop. This nrrnngcm~nt ndcgu2 t cly covers r equ irement No.2. 

Requirement No.4 - passenge r s ' eme r gency va lve - i s simply 
provide a by a cock a ccessible to passengers nnd which di schnr gc s 
the oir from the t rnin pipe. · 

When n trailc r ca r cquippc a o.s per. Fig. 2. is coupl ed 
to the motor car the train pipe forms the pneumatic connection 
bet ween the two systems, The tra ile r auxiliary r eservoir, 

1 . d e si·mi· 10.r to those of,_ the motor inverted line valve and cy in ers nr -
car and opera te i n the same manner hence oper[ltion of the two vehicl es 
together is no problem. Further vehicles coul d also be a ttache d, 

d by th n cap~ci·ty of the compressor to chPr gc the l imit being de aide " ... , 
the reservoirs a t the r a t e corre sponding to the air used by the nll 

t h · The sp,_,,.;d of filling e.nd emptying . stops pe r mile of c service. "" 
l ong tra in is employed al so limits the number the t r ein pipe when 2 

of vehicles. It can be see n the gr c r t c r the l ength (volume) of 
the troin pipe the gre ater the time t 2kcn t o apply and r e l e~sc t he 
brrkcs. 'Nith the size of piping specified (1/2" bore) a train l e ngth 

of 150 fe e t ~on be controlle d satisfactorily. 
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If it is necessary to tow a motor car its brrlcing system 

can be oper2ted correctly from the towing car if both pairs of controllere 

in the tov1ea car have the ir handles remove d. · This isola t e s the pressure 

supply part of the system and leaves the r emainder or operative side 

exactly equivalent t o the system on the trnil e r cor. 

It is not possible t o utilise air from both compressors to feed 

a single train be cause the e ngine of t he II towe d" ca r cannot be run 

without the handbrake being ap plied , owing t o the action of th~o•tle 

closing servo. 

FUNCTION AND OPERATION OF CO.MPONT:'NTS. 

1, THE COMPRESSOR. 

The function of the ai r compressor is to provide the compressed 

air power for .t he brske system and other control appa r atus. 

The crankshaft is a one piece steel forgi ng running in 

ball becring j our nals with white metalled big end bearings. The 

crankshaf t i s drilled from the ce ntre oil pump bearing to feed the big 

ends . Oil thrown from the big ends lubrica t es the cylinder walls 

end the main be arings, 

The oil pump is nnchorea in the sump and is of osc illating 

cylinder desi g n, the ~am having a split cap embracing an e ccentric 

ce ntre bearing on the crankshaft. Delivery from the pump i s through 

the r am itself to a groove in the crankshaft with which the oil ways 

communica t e , 

Suction to the oil pump is through Rn ext e ns ion dipping 

deeply into thG sump oil space . A pl ate r elie f valve is incorporated 

in the pump head, Oil pumps a r e t e ste d a nd se t at the correct 

working pressure before asse mbly. 

The compr essor pistons a r e of orthodox design with t wo 

comprcssiom rings end a scraper ring a t the piston skirt. The 

conn~ct ing rods are steel stampings with bronze bushe s for the small end 

pins a nd white me t a l bee rings for the l a r ge e nds. 

A crankca se breather i s incorpora te d and permits bre cthing 

without loss of oil, 011 l eve l is indicat e d by n dipstick, the top 

portion of which forms the oil filler cap. 

GENERAL MAINTENANCE. 

Che ck e nd i f ne cc ssary r cpl enis·h the oil in the compressor 
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sump, n t the S['.me pe riods this o.ttc nt ion is gi vcn to the engine, . 

Compl e t ely dra in and refill sump every 5,000 kms. 

The drain plug is i n the busc of the sump . 

The delivery valve s and springs should be removed end exGminc d 

every 20,000 kms. running end uny ca rbon deposits r emoved, If the 

valves have be come ridged or distorted t hey should be replaced and if 

found in t his state it i s probable the springs elso will need repla ce-

mcnt. The de live ry valve scQt cc n be r emoved nnd r c l np ped if necessary. 

Cleanline s s of the air inlet fil ter is ver y import, nt and this 

should be clenned thoroughly by wc.shing in Petrol or Ke r ose ne c.t r egular 

intcrvnls. A choked filter cl ement is a potential cause of los s of 

output from the compressor . 

If the comp r e ssor be dismrntled for overhcul it is not advisa ble 

to alter t he oil pump valve s ettings unloss facilities exist for t e sting 

the oil pump scpnrc.tcly. In mnnafacturc the pump i s fitted to u shDft 
··, 

re plica of the crankshaft eccentric and the r elict valve set such that 

pressure gcncrnted lies betwee n 0.7 kg/sq. cm. nnd 1.0 kg/sq.cllll, with 

t he pump running o. t 500 r pm. (The stroke of the oil pump is 6. 35mm, or 

0, 25ins.) 

For t est ing the compressor itself on the bench o. 40 litre 

reservoir i s c conveni ent size to use , o.nd with this size of rcsorvoir, 

the time in se c onds to nttnin n pr essure of 5. 5 kg/sq. cm. a t the speeds 

quot ed i s ~s the following t a ble: -

Spee d of Compr essor. 

Time t o nt ta in ·5.5 kg/sq.cmj 
in 40 litre r ese rvoir. 

RPM. 
650 

80 

RPM. RPM. 
1 , 000 · 1 , 500 

55 40 

If the t est is made on the r nilcar t he volume of the r c scrvoirt> 

should be ascertained 2nd e time directly proportional t o the a bove 

will give the pcrformonce e:xpcctc a. 
2, THE COMBINED .AIR FILTER AND ~-F~_EEZEE.t_ 

The func t i on of this component is that of mixing a perccnt rgc 

of spirit with the moisture in the air thus lowe ring the fre ezing point 

of the mixtul' c t o n tempe r a ture not lik.JJ y to be r eached under nor mol 

conditions. 
The anti- freezer shown as- No.1 in Fig.1. is designed to ope r a te 

il1th Mcthnnol ns the working fluid, as this spirit ho.s very li t t l c 
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~ct cr content. To some e xtent it docs , however, c bsorb w: t e r fr om the 
atmosphe r e i f stored exposed . 

The oper ~ting principl e empl oye d is the passing of the main 
cir drr:n·m from the :t'il t c r t o the comp r essor through o. somewha t "Venturi 
Shr.pcd11 orifice in the side of r1hich or e t wo hol es communic::- ting v1 i t h 
the cont oincr hqlding the "Me thcnol". Due t o the r estriction of the 
orifice some of the ~iris diverted over t he surfa ce of the lk thnnol. 

Contact with the surfr ce of the ~iethnnol g ives t he a ir n small 
pc rce ntngc of Me thanol vnpour which i s suffi cien t t o pr eve nt fr ee zing 
of the moisture . The con t ents of the He thn nol contnine r (npproximntely 
1.5 litres ) nre sufficie nt u nde r normal ope r a ting conditi ons for nppr ox-
imntcly 16 hours running of on instnllntion using n 300 litre compressor. 

It is only necesse ry t o f ill t he "Me thanol" conta ine r in 
cola weathe r and when doing this it is o.dvisnble t o drnin off nny 
residual Me thanol from the contniner as this will h~ve ~bsorbed n 
ocrtnin emount of mois ture end mny be ~p precinbl y dilutea . 

If the wenther is w~rm and prot ection from frecz~ng not 
required the c~ntnine r should not be fill ed with Me t ha nol. 
THE UNLO.P.DER VALVE (FIG.3). 

The unloadcr valve is interp osed be t ween the compr essor end 
the eir re sc rvo ir , 

Its pur pose is t o r elieve the compressor of most of the 
pumping loa d when the r e servoi r i s fully chc r gcd. 

Incorporated in the unlor dc r vol vc is n non- r eturn vnlve 
11hich r c t o. ins the a ir i n the r ese r voir when the u nloe der v o.lve pe r mits 
cir from the compr e ssor t o be r e l Gr sea t o c tmospherc . 
OPERATION. 

Referr ing t o Fig. 3. thi s shows a sectioned view of the valve. 
Air from the c ompressor ente rs the vc lve vie Port ( 1) o.nd when the 
rese rvoir pr essure is bel ow thf1t e t which t he va lve is se t t o unload , 
trcvels vio. pass,ige (2) and non-return valve (3 ) into the r eservoir 
Tia port (4) . When the re st::rvoir pressur e r e nche s the pre-determine a 
setting of the unloader va lve , this pr essure is communicc t ed to the 
unlouder valve bellows (5) via port (6) and exp0.nds the bellows '\ 
which ove rcomes t he s pr ing (7), l ifts the unlocdcr volve from its s cr t (8) 



and peTmits v1r from t he compressor to exh~us t to a t mosphere 

vin breather (9) t he non return v, lvc (3) preve nts l eoknge 

ba ck from the r 0servoir. The unlocde r valve is ndjus t r bl e 

~ithin limits by means of. t he pr essure adjusting screw (10) 
and locknut (11). 

Usage of ai r f or 2ny service r educes the pressure 

in the · rese rvoir until the pressu r ~ inside the unloede ~ 

be llows is re duced belo~ t he vc lue of the unloader VRlve 

spring ~na t he unloode r vol v~ closes on its seat forcing 

the comp r essor to charge t he r eservoir to full pr essur e 

ATTT;NTION IN SERVICE . 

Should t hE· r eservoir l eak beck through the unloede r 

exhaust, this is due t o t h~ non-retur n vc lve scat be ing 

damage a G.na oan be de t e ctcd ;;.1 hen the c omp:t' e s~or is stopped, 

Failure of t h( unlo · de r valve to sea t correctly 

ms.y be detected by a continuous le ak fr om th e exho.ust port 

Dhile the comp re ssor i s runn ing, 

To r emove the no n- r ~turn v~lve fol' inspection 

and cle r .. ning , 11 emove the hcxGgon he aded bolts (12) securing 

t he flc. nge (13) c: nd VJ i thdr o.·N the:. non-r eturn vnl vt.· (3 ) comple te. 

Ho adjustment is nc oezsc,. ry on r ep l 0.c0me nt. 

The no n-return v ~lv~ sea t i s of synthe tic rubber and 

c a r e should be excrc1sod r1 hc n cleaning, 

~:.'iping with 8. clea n cl ot h i s r ccommtS nd Gd and in no 

circumsta nces should a n at t emp t be mode to clean the valve 

seat by use ot abrasive compound or cutting tools, 

To r emove the unlocde r vclve f or cl eaning it i s 

ne ce ssary to r emove bo th top and bottom cove r s 2nd undo t he 

screw insid.e the bel l ovJ s which hol ds so.me to t he unloe,de r 

vnl ve· stern, A f l a t s trip shoul d be use d in t hC: slots in t he 

e nd of the unloeder valve to prevent it t urn ing whi le a boJ 

s pcnne r i s insertea t o r c~ch th~ scr ew he a d wi~hin the bellows. 
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It is not necessary or desirable to loosen t he adjusting screw (10) and 

locknut ( 11) when r emoving the top ~uvers. Light l apping of t he unloader 

valve to seat ~ ith mild abrasive such as metal polish is pe r mitted , but 

great cGr e is ne cessary to avo id scoring the sea t. A narrow sea ting is 

less•likely to cause l eaking than a ~i de one. 

OVE~H.AUL. 

The life of an unloade r v e.l ve varie s conside rably with different 
ope rating conditio ns but in course of time the valve may become partially 

choked with ca rbon or oily grit. Disman tling a nd clean ing r estores 

service~bl e condition unless the valves and bore s a re worn so much air 

tight sea ting is impossible. The non-return va lve and bore usually wear 
first and if the slackness exceeds app roximately .25mms. the parts should 
be repla ce d. It is essential both non-re turn vnlve a nd unlo~de r vc lve mov< 

freely in their guide s. 

Whe n t e sting an unloader on t he bench it is essenti al to use a 

reciproceting compressor With not more than 3 metres of piping betwee n the 
oompressor and unloader. The unloude r will not opernte properly when 

oonnecte d t o a shop nir line wher e the r e i s no pulsation of the pressur6. 

No lubrica tion of the valve i s necessary be t ween pe riods of ove rhauJ 
but v1hen assembling, the parts cc.n be lightly sme" r e d with lubricc ting oil. 

::EDUCING VALVE FOR BRAKE SUPPLY AND FOR DOOR GEAR SUPPLY. 

FUNCTION. 

There nr e two r educing v~1vcs in the system, one be t ween the 
l'eservoirs i:.nd the controllers ana one in the fo6d to the door ger- r. 

The first ensures n const~nt pressure supply a t 5 ntmos. t o the contrbll-
ers i n spit e of vnrir tions occurring in t he r e servoirs due to the unl ocoe r 
r:nge. The second provides n supply of ~ir a t l ow pressure, 1.5 a tmo~. 

ge, r oper [' tion. 

SCRIPTION OF OPERATION. 

Refer ring to Fig. 4 . this shows n sectiona l view of the V['lVe 

conditions in whic h the door gear is r e ceiving c ir from t he high 

ressure rese rvoir I. Air enters the vc.l ve port ( 1) trave l s o.long 

led pcssage (2) past the valve sent (3) into the valve chambe r (4) 

eenr via conne ctions (5). The valve (6) is held off 

ts se~t (3) by the a ction of spring (7), nnd pressur e bo.lance between 
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thc vc.lvc chnmber (.4) and the bellows chnmber (8) is mointc.inoe by 
tro.nsfa1• p:issago (9) . 1'. hen the pre ssure in the door ger.r reache s the 
pr e- determined setting, cir a t this pressuro noting on the bellows (10) 
v i r the tr~nsfer pass~go (9) onuses th€ bellow s t o collapse and overcome 
the spring (7) cl os ing vclve (6) on its seQ t (3) cutting off the 
oir supply fr om t he high pressure r e servoir; whe n c ir is used by the 
door s and pr essure in chamber (4) f a ils the spring overcome s the 
notion of the bel l ows ond unso~ ts the v~lve (6) ndmitting 8 furthe r 
supply of r ir from the high pr essure r ese rvoir . A secl (11) nround the 
vr lve stem is fitted t o prevent l erkcge of high pr essur e c ir past 
t he Vr'.lve f t em into the bel l ows chambe r during t he time whe n the vc.lve 
1s close d. SimilQr action t akes pl r cc in the r educing valve fee ding 
the brake controlle rs but the valve is set t o give a hi gher pressure. 
ATTENTION IN SERVICE. 

This val ve r equire s extremely i nfreque nt se rvice attention, 
occasi onal cleaning be ing all tha t is r equi red. Afte r l ong s ervice 
the gl Qnd may be worn e nd r equ ire f enewal o~ ~he val ve heed se a t 
become deeply gr oovod in which case this nl so shoul d be r ep laced. 

Leakage through the breQther hol e (1 2 ) indi c~t c s a f aulty 
bell ows Gsse mbly nnd r epla cement of bellows is nece s s c.ry. The 
valve ca n be ad justed by conne cting be t ween t wo r e servoirs, the one 
having the l owe r pressure being f itted with accurc.te pressu r e gauge . 
BRAKE AND S,.NDING CONTROLLI:R. FIG 5, 

Thi s control is duplicr t ea nt e~ch end of the cnr nnd includes 
the merns of npplying the br ake s a nd applying a ir pre s sure for send ing 
the rni ls. Removcl of the contr ol hrndl e , r ende r s the contr oller 
ineffec tive until the handl e i s r e- Qffixea. A spindl e protruding 
from the body of the valve carrie s a t its lowe r extremity te e th whicp 
engrge a r ack on t he val ve spindl e , nnd nt the uppe r extremity 
provi des menns for [;.ttc. chment of the c ontrol handle , whic h is secured 
in positi on by o pin pa ssing through the hc.ndl c c.na spindle he nd . 
Ro :bnr y movement of the hand l e npp lic s the brr ke s c.nd downwar a pressure 
on the ha ndle , whe the r or not r ot c. t ion t akes pl a ce , permits a ir 
pressure t o be trnnsmi t ted t o t he s a nd boxes , Within the valve body 
is r ec.ction vnl vc , t he compo nents of which comp rise a n inl e t vnl ve 
(1) mounted on n stem (2) which carries u r e l ease v alve (3) 
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The valve ·(1) sents on~- fixed sent (4 ) nnd when in t he open position, 
as sh ow n in Fig. (5), allows compr essed 2.ir t o pass thr ough t he 
sec ting, through port (5) to nn apnulRr chombe r (6) f r om which e passage 
(7) c on ne cts t o a valve cho.mber in which i s mounted t he "Handle 
Remov r l Va lve ". The valve ( 1) is normo.l ly hel d off its s er ting 
t o o.llmv full pressure of nir t o be exert ed i n the t r2.in pipe , 

1 he r e l ease valve (3) nbu ts agains t an annul 2r seating (8) 
and normnlly cl ose s n pas snge ( 9 ) Qas s ing centr nlly thr ough n p~ston (10) 
which is normally he l d i n t he position shown in Fig. 5 by a pi s t o n (11) 
acting t hr ough springs (12) and (13). The extension (1 4 ) n s well 
ns contnining the through pns so.ge ( 9) a lso hns port (15) c ommunice ting 
v:ith 11tmosphera. 

The pis t on (11) i s held i n the operc tive posit ion as shown, 
by compress e d a ir whi ch enters the va lve housing by the conne ction (16) 
nnd since pis t on (11) is g r enter in diameter tha n pi s t on (1 0) 
irr e spe cti ve; of t he pressure in the suppl y l ine the pist on ( 10) will 
:l ways be he l d i n the 1;osi tion shmr,,n until moved by the e ffort supplie d 

' ~ron the operE' tor through the c ontrol ha ndl e . The e ffo r t epplie d 
~rom t he ope r r. tor is transmitted through a vertical sh2f t (17) 
opcrn t e d by t he ha ndle (A) which car ries n pinion ( 18) engl"cing r a ck 
teeth (19) cut in piston exte nsion (20). Springs (1 2 ) r., nd ( 13) 
are inte r posed betwee n the r e0 ction pist on (10) nnd e. guide (21) 
which c-buts l".goins t a s houlde r (22) on pis t on extension (20) . The se 
springs . compresse d or <:x!)nnded by the movement of the h~.ndle (.A) 
g~es the opera t or effort a& we l l a s positional cont rol i n tha t 
t~y encble him t o feel the increasing r esist~nce to increased ope r 2 tion ., 
of th e br .,ke . 

In F i g . 5 the hnndle (1.) is shown in the " Full Off". pos·i tion 
in which the compr essed a ir suppl y; is ac ting on the pis t on ( 11) 
compress ing springs (12 ) nnd ( 13 ) a nd imposine; on the left hand 
s~e of the pist on (1 0) a l oad in e xce ss of t he air pressure reaction 
in the annular chambe r ( 6 ) . The se conditions c a u se t he v ul ve (3 ) 
to engcge its seat (8) ns shovrn. As the; handl e (A) is ope r a t ed by 
pcrtinlly rota t i ng it,. e. position r epre sent i ng some inte r medie. te 
~:i~ssure; in thG br ck eline betwe e; n ma ximum nnd zero is r ec. che d e; t which 
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the vnlvc (1) is sen ted on its sent (4.) nnd the vo..lve (3 ) u pon se ct (8),, 
hir pressure in t he chambe r (6) a cting through the pis t on (1 0) woul d 
then oppose an equGl e nd opp osit e fo rce t o thr t applie d by the spr ings 
(12) ond (13)~ These spr ings al so e xe rt n simil ar f or ce on the 
reek (19) but this effort is 1£ss thnn the nir pressur e on the l nrge r 
piston (11), t he di fference be ing re pr esen t ed by th6 l or.d upon the 
pi ni on (1 8) through the ho ndle (A) . Any furthe r r ot otionnl movement 
of the handle (n) t end ing t o oppose t he t hrust from piston (11) 
diminishes the compression nnd hence the lor ding of the springs (12 ) 
una (13). : I n r estoring the e quilibrium be t ween the sp r ings c.nd 
the nir pr e ssure the p i ston (10) moves momenta rily t o the l eft a nd 
relense s n certain amount of nir fr om the chnmbe r (6) unti l the 
pressur e in t hnt chamber corre sponds to the r educed thrust of t he 
spring s (12) ;--. nd (13), This oper o.ti on cc.n take- pl a. ce an infinite 

I 

numbe r of times be t ween the "Full Off" nnd "Full .On" posi t i ons 
of the hnndl e (A) r esulting in o. pr essure f nll in the chnmbe r (6) .. 
ana honcG in t he trnin pipe 8.S the handle (A) is move d, be t wee n 
its extreme "Off11 nnd 11 0n11 positi ons. 

Movement of the hnndl e in the reve rse direction t o thnt 
described co.use s the v0lve (1) t o bG lif t ed moment arily f r om its 
sert until the rising o. i r pressur e i n the chnmber (6) corre sponds 
to the incre ns ing effort tro.n smi tte d by the· springs ( 12) [1. na ( 13) 
nna in turn corre sponding to the r educing t orque applied by the 
rnck (1 9) t o the pinion (18). 

The control hnndl e (A) is pivotally conne cte d to a head ( 23) 
on the ve rti cnl sho.f t ( 17) by me o.ns of R r emovo.ble pivot pin ( 24 ) • 
The pivot pin is normally held in position by a spring l ocking device 
~t capable of removal by hand when control is t o be tra nsferred 

e 1a 
fror.i one / of the r a i l CE>.r to t he other, The shnft ( 17 ) is 
~tntnbl y mounted in n fixed support (25) nnd is provided with a 
stop pl nt e (26) which engage s be neath the hee,d (23) t o pr ev e nt 
.the h::rndle being l!..:'te a upw o.r ds fr om t he position shovm. 

To oper a t e the r nil s ~nding o.ppcr ntus the ha ndl e 
to be de pr essed abou t its pi vot pin (24). 
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This operation causes ~ stud on the underside of th6 handle t o 

prGss upon the head (27) of n vc r ticnl rod (28) extending t hr ough 

c passngo (29) within the vertical shcft (17). The r od (28) 
is thereby moved downwar ds aga i nst a spring (30) a nd onuses the l owe r 

end of the r od , which is in contact with n t appet . (31) mounted in 

one e nd of n pivoted l ever (32) t o rock the l ever nbou t its pivot (33) . 
This onuses n tappet (34) mounted i n the other end of the l e ver (32) 

to lift n va lve (36) normnlly engaging n sec ting (37) under the 

nction of n spring (38) . 

Lifting of the v nl va (36) allows compr e sse d nir to 

pass from n port (39) conne cted t o the inle t pipo (40) to 8n 

outlet (41) cor:rrnunicotinc wi t h the snnding nppo.rntus. Whe n 

downwa rd pressure on the ho.ndla is r el o.xca the sprinc}s (30) and (38) 

exp 2.nd , the one rest orine the hnndl e (A) a nd r od (28) t o their 
upp er positions , nna the other S 6r' ting the Vr'.l ve (36) t o shut off 
supply of compre ssea nir fr om the s endinc o.pp nr ntus . By depressing 

and pnrtiolly r otating the hnndle (A) the br akes nna sand ing , 
o.P. P.nr e tus cnn be ope r e tea s!.'.'rl.ul tnneously. 

The pivoted levet (32) hns se co nd branch (42) ca rrying 
,. 

e t appet (43) whi ch beers upon the l ower en d of the hcndle removal 

valve (45) n nd normnlly mnintc ins the v2.lve off its se r ting. Whe n 

the handl e (A) i s r emoved for trr-nsfe r t o the other end of the 

rail car, the rod (28) ' -is r o. ised slightl y by the nctio' of its s pring 

(30) . The pre ssure on the l ever (42) is the re by r emoved nll_ow ing 

the spring (46) to sent the vo.lve (45) ond shut off t he va lve h ousing 

from the t ra in pip e. 

Attention in Service . 

In nor mal service it is only ne ce s sary t o lu bricate 

the spindle fr om time t o time. h lubrico.tor ni,ple is pr ovide d 

o.na one or t wo 11 shots" with nn oil gun every 10 , 000 kms . will provide· 

~fficient lubr icant, 

Dismantling, cleaning and r eadjusting a re desirabl e n t 

intervals of approximo.te l y 100, 000 kms. 0.nd whe n dismnntled any worn 

piston s eals or inde nted val ve face s shoul d be replaced. Re - a ssembling 

should be scrupulously cle an o.nd n s111€ nr of light oil is be neficial . 

,, 
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Re ,.'.arding adjus tmen t s of the sandinu and handl e r emoval 

valves, these are no t v ery critical but shoul d be so arranged t ha t 

only when the ha ndle i s depressed is air bl own t o the s anding 

equipme nt and only when the handl e i s actually r emove d should the 

removal valve be closed. 

A full che ck to ascertai n whether a brake con t roller 

valve is in good order may be m2de as rollows :-

1. Check h0. ndl e for corre ct position and movement (See Fig •. 5) 

2. Check for clear passage of air t hrough valve s in open position. 

3. Check valve ope r e tion ns follows :-

(a) Connect ports (16) and (39) t o air suppl y t hr ough s t op cock 

and pressure gauge. 

(b) Conne ct port (44) t o s e cond pressur e gau ge a nd when air 

supply r ises t o 5½ a t mos. handle s hould attain t ·:-1e "Off" 

position and full pr essure be recorded a t port (44). 
Che ck tha t a ir passe s freel y t hr ough va lve in this posi tion. 

'!hen hnndl e is fully r ot, ted in clockwise dire ction gauge 

a t port (44) shoul d not r e cor d pressure , t his · having 

fall en in proportion t o the emount of cl ockwise rotation 

of handle. Check t hat a ir doe s not flow from port (41) 

and t hrough gl a nd of valve (45 ) during t est, 

4. Check t ha t a ir pB sees freel y f r om port (41) ~-., hen handle is 

depressed . 

5. With a ir pressure appl i6d a t port (16) r emov e hanale and rota t e 

stem by hol ding upper portion (23); full pr essur e should be 

recor ded a t port (44 ) but oper8tor should not be nble to r e l ease 

~is air by counte r rota tion of stem, 

6, Check valve f or le aks by closing stop cock after applyiri ,... - 't'essure 

with hnndl e in 11 Off" position. Gauge s a t (16) and (39) s houl d 

not r e cord a dr op i n pressur e . 

THE THROTTLE CONTROL VN..iVE AND DITAD MAN 'S HANDLE. 

The thro ttle control vnlve , figure 6 c omp ri ses a hou sing 

in which is a rrange a a ve rtical stem ( 1) movabl y mounted wi t hin a 

vertical sleeve (2) which is sur mou nt ed by a he ed (3 ) t o which a n 

Ol)6l' f.:. ting handl e (B) i s pivotally mounted a t (4 ). The underside 



~tu-

© ® 0 @ @) @ 

/ 
5C4P1A ... IC LAYQ/T - CON!RQ THRQTTL[ 
A~J "(lAD f'1At•is· V.l.. VE 

FIG 6 



- 15-
of the oper e ting handle carries a stud (5) be ar ing up on t he hea d (6) 
of the stem (1) 3nd depr essing it against the a ction of spring (7) 
di s posed betwe en the he nd (6) and the base of a cyl indrical r ecess (8) 
in the sle e ve (2) . The l owe r end of the stem ( 1 ) be e rs upon the end 
(9) of o. lever , r,10vabl e about o. fixe d pivot (10) , o.nd c a r r ying 
at it~ opposi t e Gnd (11) t wo tappe ts (12) and (1 3) to op e r a t e 
respGctively stems (14) nnd (15) of va lves (16) and (17) . 

ThG vnlve (16) is normally s e2 ted as shown, to cut off 
communico. tion be;twec n n passcge (21) P. nd o. por t (19) communicP. ting 
with n tmosph erc . The va lve (17) is ~ormel l y r a ise d , a s shown, 
to permit passaGC of compre ssed a ir f r om thG supply pipe , to the 
pipe sup pl ying compresse d air t o t he hand £-r ake v a l ve via pa ssages 
(20) a nd (21) within the v alve hous i ng. The va lve (17) is l ifted 
t o the position shown in Fig. 6 . aga i nst the ~ction of n s pring (22) 
end a s pring ( 23) is emb odie d within t he ope ration of val ve (16) 
to e nsu r e it s be ing hol d normally on its seating. 

By the f'.r r a ngeme nt de scribe d the pi voted of.) e r nti.ng hn nal e 
(B) ha s to be depressed fr om the b r oken line pos iti on t o full line 
posi ti on bef or e the br~kc s con be rele e s e rl e nd if the drive r of 
the ro.il c2r rela xes his gr a s p of this ha ndle f or a ny cause 
the 11 DGad Man ' s Handl e " function be come s ope r r tive a s t he spring (7) 
nutomatic o.lly lifts the _stem (1) t o n position in which the va lve s 
(16) 2 nd (17) nr G s e t for bra ke npplication. Such ope r8.tion s e nts 
the valve (1 7) while the nir p ressure in the tr o. in pipe force s t he 
vnlvc (16) off its s er- ting o. nc] exhnusts t he tro in pi t;t:~ 

The control of t he e ngine throttle is by partia l rotar y 
movement of the OQ€ r l'. ting ha ndl e (B) , this moveme nt be ing t .ransmi tt c d 
thr our;h t he s l eev e (2 ), whose l owe r e nd engage s a fl ange (24) , 
formed i nt e gr al with o. link (25) and e. fl o.nge (26) . The f l r nge (26) 
is fixe d on e shr.f t (27) which is c onne cte d t hrou gh mecho.:nice.l 
l inkage t o the enGine thr ot t l e . 

In the op e r r tion :of the thr ottle c on trol v nlve t he 
depre ss i on .of t ht:: hnndle (B) close s vnlve ( 16) a nd ope ns v alve (17) 

nnd al l ows c oli1pr e s scd n ir t o pns s fr om Re se rvoi r TI vin pass age s 
(20) r.na (21), the handbr alcc VGl v c a nd the broke s e nding; v r.lve 
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into the tr~in pipe t o r e l e a se the br~kes . This condition c ontinue s 

as long as the driver is depressing t he operrting handle (B) but should 

t his h2ndle b0 r elec se d the nir suppl y t o the br ake r e l ay va lves 

is interrupted ~na the compre sse d a ir in the brake side of t he t hr ottle 

contr ol v2l ve is , .llowc a t o e s co.pG t o a tmos phere t hr ough the vnl ve ( 16) 

~na port (19) thus l owe ring the pre ssur e in t he tr2i n pipe and · 

c2us i ng applice tion of the brnkc s . 

At the s ame time pr essure is rele~s e d fr om the throttle 

servo en2bling its spring to cl ose the throttle or oper~te the eng ine 

stopping device , there by e nsuring t hnt t he e ngine is stoppe d ns well a s 

the brekc s c PPlied in the event of t he "Dead Mnn ' s Hc. ndl e" being 

re l e nse a. 
To prevent raome nt o. ry r ol e ;- se of the "Dec.a 1,;nn ' s Ha ndl e" 

from nffecting the brc.kcs o.nd to gr ~dunte t o s ome exte nt the r a te 

of t he ir ~ppl ico. tion, the puisnge (21) is r educe d in a r c e. whe r e it f or ms 

t he sc nting f or valve (1 6) t his small sec ting forming a me t e ring orifice 

and nllo··1inG 7 t o 10 s e conds de l ay in 2ppl ica tion of the brake s , 

ATTENTI ON I J' SERVICE. 

In nor mnl s e rvice it is only necessary t o lubrica t e the 

spi ndl e fr om time t o time . A lubric2tor nipple is pr ovidEd and one or 

two II shots" with o.n oil gun every 1 o, 000 kms will pr ovide sufficie nt 

lubr i cnnt . 

Dism:::i ntling, cl c cning r nd rc - ndjustine a r c desira bl e 2t 

inte r vals of npproximnt e l y 100, 000 kms a nd when dismantle d any worn 

parts or indent e d v o.lvEs should be r e plc ce a . Re - assembl ing should be 

scrupulously clen n nnd r smer. r of ligh t oil is benefici al. 

Adjustment of t h~ vcl ve s a nd che ck fo r corre ct fu uct ioning 

is important and cn n be carried ou t a s f ollows: -

1, Chae~ ha ndl e for corre ct 2ngulnr movement. The 110ff11 or a nti-

clockwi se positi on must be in correct r el ri ti onshi p to the hol e s 

i n the mounting f l a nge (SEe Fi g . 6) . 
2, Check vo. lvc (17) is se Pt ed and valvG (1 6) is approxim2tel y 1. 0 mm. 

off i ts SC fl t when '' De ad tian ' s Handl e" is in the rel e a se a position. 

Check valve (1 6 ) se a ts before vnl ve (17) opens when hondl e 

i s de pr essed. Valve ( 17) should be open appr oxima t e l y 1. 5 mm._ 

whe n h8ndl e i s full· 
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4. Check f or clcnr pa ssnge of a i r t hrough valve s in open posi tions, 

5, Che ck vclvc s for l cnks by conne cting port (20) t o o ir supply 

through n stop cock, plucg ing [ 2ugc connection t o connecting 

port (21) t o pr essure gcuge . Sec thr t hnndle is in the r cl cnse d 

p0sition nna th0 pressure gnu ~c should not r egister, nor 

any l e a k fr ~ra vc lve (16), unti l the hDndl c is depressed to 

the drivinG position. If the handl e is moint oinea de pre s se d nna 
the stop cock in the nir supply close d, the gcuge s houl d not 

-indica t e pressure fnll , 

Tf!E HAND BR.:1KE VALVE ( FIG 7) , 

The hnnd brnkG v c.lvc pr ovide s n me ans wher e by the handle 

of the throttl ~ control v nlve ca n be r e l e~se a without eppl ying 

the nir brakes ~na without stopping the s ngirte , The hand brake 

valve mechanism is shown in datnil in Fig, 7 nnd includes a valve (1) 

co- ope r a ting with n seo.t (2) t o open or cl ose communice. tion be tween 

the 11 orts (3) a nd (4). The port (3 ) is conne cted t o a chamber (5) 

in which is a s pring (6) t ending to ser t the valve (1) , ~hen the valve 

is unsc r t c d communicr. tion is me.de between lchamber(5) nnd chamber (7) . 

The vnlv6 s t em pro j ects t hrough n gl 3nd ( 9) , which seals one end of 

chr-.E'.bc r (7) c.nd thC; n is engr.ged by the bnsG (10) of a bellcrl..1 nk 

laver (11) nnd (1 2) , this bC',SC hcving n lost ijlOtion mounting re l 2tive 

to the fixe d pin (1 3-), The o. rm (12) of the bellcr o.nk l ever 

is connc ctt a t o one e nd of a. :c od ( 14) co.pf-l ble of a bsor bing , 2gc.i ns t 

spring (15) nny m::>veme nt of the be llcrcnk in excess of th~t pe r mittcd 

the lost motion nna C'ftc r the v o.lve (1) hos be a n unsc 0t c d, 

T~ nrm of the bc)lcr onk (11) is fitted with a plate shc ped in such 

a manne r ns t o co nt o.ct the ho.ndbrakG l eve r when it is in the 
1brnkc s off 11 position, Uhe n the hnndbr~ke is ~pplie d the l eve r 

c ontnct the plnt0 2nd t he bcllcr nnk is r e l ea sed a l lowinr 

the vc.lve (1) t o sen t and closG e.ir communicf'.. tion between ports (3) o.nd 

The handbrake l ever is nrr o.nge d so tho. t ope r e ti on of t he 

t ckcs pl c cc in the first movement of the leve r f r om 

the 11 off 11 -pos ition. In thi s manner the opc r f.' tion is ren dc r od 

indGpcndc nt of the sto t e of adjustment of the Brake s , To evoid 

anl- oP.e r n.t ion ·the firs t few t 6e t h of the gundrc.nt a r e r emove d 
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so nvo i ch ng the l evc r be inG ncci don tally l e ft in the 11 ne arly off" 

po s it ion. 

The hQndbr ~kc mechcni sm serves scvGr~l purposes , for exnrap l e , 

it ~2y be r 1;..guir1;.. d t o run the c n~ine for wc. r ming up or testine 

rncJ c'.l ur•i .. 1~·: thr-.t opcr£'. tio~1 it is n ot de:sir o.blc th c. t o. mo.n 

s houl d h['VC to hold the hc ndle (B) in the uc pressed position to 

p11 cVt' nt thL 11 Tur!d Ben's Hcndle 11 functi o n f'r om becoming ope r ative , 

By c.pplying the hf'ndbr," ke , th'--' i
1DGacJ Mnn ' s Hondle 11 function a nd t hat 

of the throt tl~ control s ..:: r v o ar~ inte rrupted , The hc.n clbrckG 

ol so ollotrJS the drive r of th .::. railcar · t o l c2v €J the controls •vhil e 

ri.t c. stc. ti on 1i1 ithout stoppin~ th( e ngi nG, -pr ovidine that befor e 

lco.vinq the c ontrols , he o.p t;)l i es the ho.nd brnkG , 

The hr.nd brc.kc v r- lvi:: b0i n3 conrn:: ot(;d bGtwc c n the 11 De c. d 

Uo.n ' s I-io..ndl e " v c lvc nncJ th.:.. .& r ck..:: r nd Sr-.nding Vnlve , th1.: SUDPlY o f 

comprcssc cl oir to the br c k1;.. oontr 0l is shut off ','1h e n the ho. ndbrnke 

l ev( r i s a pplie d t 1 ell ~~ t he spring (6) to ser t th~ v~lvc (1). 
ATTiii\TTI ON I N SERVICE. - ·----------

Tho h~ndbr ckc vnlve should r equire na ~ligi ble a tte ntion 

in service , pc rio0ic ~l clc n nin ~ ~nJ c hc ck in~ for cdjustme nt o r 

Owin~ ta th~ position of' t h1;.. v~ lvc dust cna e rit mny 

in t i mG c2.US(; ac t c rio r c. tion or de fective opc r 0; ti on £'.na it is ndvi s o.blc 

to pr o t 0ot th\., v ~lvc ns f e r 2s po s s i ble from the r eady entry of 

dirt, The; gl :-; nd (9) •:; i ll wc~ r in time o nd v1 h€n d ismc:ntling for 

cla['n i n~ it is odvis"ble t o r 0nG~ t h i s gl ~n a . ~-rr the VQlVc seo ting 

is a~c.ply inde nted t he v c lvi t o:) should b6 rep l c ced. 

Af t e r di smnntlinq end r €- &ss~mbling t he v nlv~ operc tio n 

shoul d bE ch ECkt:c.l ns follows :-

1, ''Ii th r ir suppl y conn\.,cted t '.) por t (3) no l eE~k nt port (4) 

shou l d be appar e n t unt il v r lvc (1) is lifted by o pe r a tion 

2. ·.'he n th c. Vf' l v c. (1) i s li f t l: C the r e s hould be ['. clc a.r po.ssnge 

fr J m 11ort (3) t J PO :i.1 t (4) 2 l Lm ing f'r ce: fl o:N of e ompr e ssed c. ir. 

3. If por t (4) i s plu r CTcJ th0 r ~ shoul d be no l eak of a ir e t gl c nd (9) 
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\'lh ilc the v, .lvG (1) is liftt:d end r:.i1• supply connected to port (3) i 

4. Tha spr i n~ (15) should be of sufficient strength to cn2ble 

vnlvG (1) to be opened o.grinst G pr~ssur0 of 8 atmos . nt por t (3) . 
Chock thot this co.n be done . I f it is not poss iblE spr i ne; (15) 

has wcckc ncd ~na shoul C b~ r ~rlacGd . No edjustmcnt of rod (14) 
will a ccommodate a wenkonc d BDring , this ndjustme~t i s pr ovided 

to control the position of t h~ bcllcrnnk when the valve (1) is 

lifted 2nd should be s~ t t o suit the hnndbrake l eve r trave l 

on instnllation. 

1'hc Invc rte d Lin0 v~. 
~or 0pplyinq th~ brrkcs r n inv~rted rElcy v2lve , shown 

in F i ~. 8 . i s tmploytd which i s conn( ctc d to the tra in pipe by the 

po~t (1) tQ th ~ ~uxilie. ry r e se rvoir by port (2) . ''! i thin the housing 
i s D. Diston (3) movo.blc in ,... cylinder (4) . ' . 

Th'- port (1) communico. t c s by wn.y of ['. non r eturn Vf'.l v e (5) 
VJi t h th(; nuxilinry r(; SC rV"J i r por t (2) nnd olso communicc-tcs fi-•c5ly 

~it h the l o0e r (nd of th~ cyli nde r (4) by way of a port (6) . When 
the c ir pr~ssur( in th~ tr~in pipe is reduced , the reduction of 

prcssur ~ be l ow t h( pist on (3) ~llows t he a uxil i nr y rtservoir pressure 

nbovc Diston (3) to push t he piston e nd its piston r od (8) down~ar ds . 

The DiSt 8n rod ~l so c~rri0 e 8 second pis ton (9) ih c cylinder (10) . 
The pistons ere bio.s~ d to ih~ up~t r position by springs (11) . 
Th ( pi sto n has n c~ntr~l d~w nwn r d oxt~nsion (12) t o ~ngcge n val ve (13) 

nnd to move it off it s s0~ting (14) . The V8.lve (13 ) is normally 

rctnincd scc t cd by spring (15). Exh~us t ports (16) in the head 

of pi ston (19) communicnte , with et cGntro.l po.sso.ge (1 7) in the 

Gxtcntion (12). A chnmbGr (19) bt low th E valve (13 ) communica t es 

by c pnssngc (20) ~ith 2 chcmbc r (7) ut the hend of the upper cylind6r(4 : 

·!htn th ~ t rc in pipe pr Essurc is r educed by op er a ting the 

hnndlc (A) af the Br~kc Controll e r , the r eduction in pressur e below 

the Pi 8ton (3) r llows th~ Pr ~ssur( f r om t he auxiliory reservoir 

nctin0 nbovc thct pi ston t o push the pi s t on (3) , rod (8) nnd piston (9) 
downwnrds. 'fhis opc rr;tion se r ts the ext e ns i on (12) on th e valve (13) 
isol a ting the br~kG cylinde r fr om c tmosphe r e ond mova s the vnlve (13) 
off its s cntin~ (14 ) nnd 2l l o~s r i r from th 0 auxilia ry rese rv oir 
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to pnss fr om chcmber ( 7 ) thr ou '_:h pn ssnge (20), cho.mbe r (19) 

i nto t he sp2cc below the piston (9) , t o t he port (18) end brn.ke 

cylL16( rs thus causing opcrr.t i on oi' th -.; br rkes . ~he n the pre ssur e 

in the br2.kc opcr o.tin13 cyl i nutr h0.s risen t o n vc lue pr oporti onnl 

to th L decrease · in pressure in the trnin pi pe , th~ r 0ection of t he 

pi s t on (9)1ifts tha t pi s t on nl l o~ i ng v nlve (13) t o c l ~sc ona r e s t or e 

equili brium. The pressure in t 11t. br,~k0 opcr rrtine; cyli nde r i s thus 

i nve rsely pr oport i oncl to the pressure exist ing in t h e tr CT in p ipe . 

A rise in pr essur e in the tr nin· pip t; r educes the aow m nr ds ccting 

force on pi s t ons (3) end ( 9) end a llows s ome of th e c ir fr om t he brcke 

op0r a ting cylindE r s t o oscnpc t hroueh a n -cxhnus t br ccthe r (21) 
\ 

communicc.t ing with th.~ s [)o. cc etbOVL= the pi ston ( 9) , thus pc.r ti['.lly 

relaxing th ( br c-. kcs until equilibrium is r e stoi~ ea . Vhcn the pr essur e \ 
\ 

in th e trnin pipe be come s e qual to or ~r c a t ~r than tha t in the \, 

r ese rvoir, the brnlcE cylindE: r s :-- 11 t: f ull y r c l Gosea . 

··!hen no bro.ke or;>1.; r ::,.tion is t ~ki n~ pl ~cc t he r:uxi li o. r y 

r ~scrv~ir i s chrreE cJ by c ompr esse d nir pc.csi ng through the non-

r 1:. turn vo.lv1.:. (5), tbc cho.mbe; r (7 ) c.nd port (2) . 

A'I'TENTION I N SERVICE . 

This VC''.lvc shoul cl n0ecJ no r t tcnti ) n in norma l s e rvice excep t 

r c;o;ul r,r clcnnins o. t i nt-::: rv r.1-s of sc..y 100,000 kms . 

··he; n dismcnt l i ng .zr cf1. t cr:rc shoul c~ be t o.ken t h0 shor p 

edqc s '.Jf the piston 2!1d rrl sncJ sc:t• ls are not cut or dmno.ged. I f 

nny cl :: mo.e;cd s c c l h~ fou na thiG must be r e. r;: l rcc ,J or un r elic ble 

ope r a tion may r ~sult. On o. s sc • bly l ubr i cat i on with c smear of 

light e ngine oil i s benefici ol . 

afte r a ssembly t h0 v~lvc c~ n be checked f or correc t opc r ntioh 
'· 

as f ollo11G: -

1. Conne ct n small r e se rvoir v i th pre ssure gcuge t o por t (2 ) a nd 

a source· '.)f cir pr c ssuru •u ppl y with stop c ock ond gauge t o 

por t (1) . J-16 rai tt i ng c· i r t) Qor t (1) shoul cl cho. r se the 

r ese rvoir t~ wi thin 0. 35 2tm~s . of thG suQ ply pr~ssure a nd 

r emoval of the suprly connec t i on shoul d l eave t h ( reservoir 
... 

fully charged and ~it h~u t lcGk if ·cylinder conne c tion (18 ) 

is Qlugzed . ThL r lsc rv oir should be chnr gcd t o - · 

\ 
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2, Re s t or ation of cir SUDPly t o por t (1) should exhnust the smnll 

~mount of oir c ontnined in s pnce (10) vie the c xhcust opening 

(21) t o c tmosphe r e ~ While full pressur € of 5 n tmos. is 

mnint nincd i n th~ suppl y c onnec tio n t o port (1) t he r e should 

be no s l ieht l eak from the c xhcust openine. 

3. If n pr essu r e Gau~0 is c onnec t ed t o port (18) 8 0d t he pressur e 

t ~ p~rt (1) is r ~i scd end l ow 0r cd (be t ween t h~ limits of O nnd 

6 a t mos.) then the pressur~ r egist&r ea nt por t (18) should vary 

inversely with the s upply pr essure . 

·:1hen t he su pply pre s sur e t o port (1 ) i s r Gcluccd o. s light 

foll is pe rmissible before pr essure rise is indica te d at · 

port (18) but r ise sh oulc occur 'by the time t h€ pr essure 

a t por t (1) ho.s f nll c n fr om 5, 5 n tmos ,. t o 4 ot mos . If pr essure 

rise a t port (18) Gloes n '.) t c :)Tnmence a t 4 ntmospheres at port (l) . 

then t h~ VQlV~ is incorr 6ctly ns sembl ed or is unnaturnlly stiff. 

BRJ,K.i'T CYLIJ\TDERS. (Fip;s. 9 & 10) ~-

Tht brc ke cylinder s r rc th t r:1cans :::>f c Jnverting the stor ed 

cnG r gy in t he nir system t ·:.;, mechnnico.l e ne r gy for brc.kE '.)pe ruti::m, 

The construnti'.)n consi s t s '.)f en a l uminium body in which is incorpor a t ed 

the means '.)f mounting the cyli nder on t he v ehicle and f or med in the 

body is the cylinac r proper fitt 6d wi th n sliding pi s t on seal ed by a 

pi s t on rin~ a f synthetic rubbe r o f special section. The thrust fr om 

the piston is cnrri (d by 2 push r ~a, th~ oute r end of which is nttached 

to the br nkc ~pc r ntinr l ever . 'rhc ['l_tmosphcric s i c1e 'Jf thE piston 

is v ~ntca t o a tmosphe r e in thL case of th~ l n rGGr cylinde r s t h r ough 

r.. felt c l emant 0.nd t he smelle r unit s (fir, . 10) by v e nts t o the hollow 

fixing f ee t, 

ATTENTION IN SERVI?B, 

The only at t ent ion in se rvice r cquir~d by thE brake cylinders 

is lubric r..ti 'Jn. It is r 1:: commc nded t ha t o. t 100,000 kms . intervals 

appr oxima t ely 150 cg. of oil f ,) r tht; l ar gGr cyl inde r s nn d 50 cc. of 

oil for t he smell cylinders , should be inse rted int o t he brak e cylinder, 

This oil s hould be of the same ge nerol type ns he o.vy s r o.de engine .oil 

nnd cnn bG inserted via thE breather opening~. 
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T~OTTLE CL03ING CYLINDrRs . (FIG,11) . 

This unit is very similar in construction to the brake 
cylinders except tha t the pi s ton is opposed by a s t rong spring. 
The spring its6lf provides the ener CTY to s top the engine thus any 
fr::. :Llu1"e of a ir pr events continue a ope r 8. tion of the engine. The no 11 mal 
running position is with th e p iston rod e xtended , the spring being 
ove rcome by the ai r pre ssure from the controllers . 
be simila r to the smal l type brake cylinders. 

Servicing shoul d 

I:Il,GRGENCY Vi',LVES PO::::? :2MERGENCY OPERA'l'ION OF DOOR OP:::::RATING GEAR PJfD7.SMiSRG-35.~CYBRAKE OP.'_ RNlION. - -

The se v2lves arc situat ed in t he tro in pipe and in the air 
supply f o r ope ration ~f the door ~enr, sending and hooters . 

The valve consist s of c body h ousing , o VQlVe ~hich seats 
under pressur e of a spring , s nd the c?c tion of t he e ir pr.cssure , The 
end of t he valve s t em, abuts en ec centric epindle , Dhich is cepable 
of rotation by a ha nd l ever . 

Unde r normal conditions, the hond l e: vc r i s in the 11v nlve 
closed" position at 90 to n line f or med by the pip€ connections 
~na in this position the v r. l vG is seat ed , /!hen it become s ne cess ary 
to empJ oy eme rgency ope r ntion the hs.nd lever i s moved thr ough 90 
to the valve open position and by so do ing th~ eccentric on the 
spindl e lifts the valve from it s seat and p~rmits pr es sure f ~om 
the trnin pi pe or fra8 th~ SUDDlY pipe t o escnre to atmosphe r e . 
In the; CE'.SE:. of eme r ge ncy "brnkc c..pplic ation" o. r eduction of pressure 
in the trnin pi pe c8uses aut omntic opc r eti on of th e br ake s nnd in 
caso of eme:1"ge ncy 11 door operat i on" exhaustion of the cir fr om the 
supply line pe rmits openins of the doors hy ha nd. It i s important 
the v~lve is connec t ed ~ith the uir f l o~ in the correc t dire ction. 

The vr lve should r equir e no ct t ention in servic0 excep t 
occnsion2l clconinG, When Oi smrntling the volve for clea ning of the 
sea t, the inte rnrl parts shoul d be co~t ea ~ith n lis ht fil m of 

· engine oil befor e ass embly. Gr C:: r.t crr c shoul d be tnkcn during 
assembly t o e nsure the open ~na closed positions of the v alve 
corr espond with the semc positions ns sho~ n by the ho.nd l ever. 
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CHJ;NG.,...-ov:~R- VALVT ( F I G.12) • 

The chc.nrrc - over - vc, lvc is o.n import o.nt item of the equipment 

in th, t i s pLrmits the stoppinG of the enro ine t o be achieved bye 

singl e t hrottle cont ro l cylinde r nlthouch the c ir fed to this 

cylindc11 comes f11 'Jrn tvrn source s •:Jhich must no t interconnect . The 

s i de por t (1) c ommunicctc s ~ith the thr ot tle cylinde r and t he e nd 

b)or t s (2 ) n nd (3) ', ith the. fr ont .'.'nd rer' r brnkc c ontrolle rs 

r 1.;S;_)i; otivc ly. ·:rhen the h::'ndles r:cc on the br cke conti• '.)l lt: r 

c onn(c t Gd t o por t ( 2 ) rir e nters po r t ( 2 ) pu sh es piston (4) nl ong 

to sf: ::: tinz ( 5) rind sc.~l s t he o.ir f r :)m c: scl:'pe vio. port (3) . 

c~ntr0llinc fr om th~ opposite e nd 0f the rrilcc r the r everse cction 

t "kes pl ~c~ , th ~ r i s ton (4 ) r estinc azPi nst stctina (6) . 
ATT~NTION IN SJ:RVIS£. 

This v r lvc i ~ litt l € 2p t to be sensitive to pnrticles 

of dirt r~a sc~l ~ in t he syet~m, ~na c l thouch the u ni ons r r e fitted 

•;.r ith smell ,;c.uze fj.l tt;r s it i s o.dviso.bl e to dismc.n tl c- end clen n at 

int crv~ls of o.~p r oxim~t 0ly 20,000 kms . · ihen tl1E air lines e r e 

di s c onnec t ed o. t tba v r lve for this purpose it is ndvisable t o blo~ r ir 

thr ou;-; h t ::> r 1..m~)VG o.ny dirt or sec.l e l od[;in;; in the pi pes , This 

c o.n be effcc t t..d by puttinr; tht hrndbr nkc l ev E. r in the 11 off 11 position 

n no cJc. pr1.. ssi n·: thG " Der:d i-fo n ' s Hl:ndl e: 11 fo r two or three brie f pe riods. 

Chl' nc~in13 thL c·)nt roll.: r hc. ndl c t o the othe r end of thG car a nd 

r 0pc c t in: ~ill cle~r t he othe r s i d~ of the pipe lines . 

PfiULi:r_gnm ING T./.\BL:: . 

(1) Sl oD Buil d Up of pr e ssure in r eservoirs. 

(a ) Check clea nliness of f elt el ement i n compressor nir fi l t e r 

0nd clcnn i n pe t r ol or r c pl rce rs requir ed. 

(b) Lc~kr ce of pipinG or c onnec ti ons be t wee n t he compr essor 

o.n d r e se rvoi r . Che ck by cpplyi nG s oapy wa t e r to nll joi nts 

\'I i th C:)mpr essor DUmoing. 

(c) ~cr k~cc of o.ir from res0rv oirs or from r em~ininrr DO~~ions 

of .:: quipmi:: nt . Check by c hnrGi nc r e se rvoirs the n stop 

c n·~inc r nd comp r e sso11 o.n G r emove controller hr ndl e s l e o.ving 

contr ollers rt both e nds of c~ r ~ithout handles . Wo.tch 

pressure . g~uge nnd if pressur e drop exceeds 0 , 25 utmos. in 
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1 0 minut es ezami ne rcs~ rvoirs, c onnec tions on s~rae e nd pi pi ng 

vin reducti on v- l v u f r om rcst rvoirs t J control le rs end t o door eecr . 

Li s t e n to Gu t c c t Qny a i r l e ckc.:e . I f t hi s t c s t :is s c. t i sfc.ctor y 

r cQl ncc h~nOles o n on~ pc i r of C8ntt ollc rs r na i f gr eeter l eek 

occurs th ~n Gxnmin0 r em~ in ~c r J ~ pioinc. If ·aht: n hnndle s 01~G 

throttle controlle r a t t hL r~uot ~ end of th G ccr the n t he change- ove r 

vcl vc (Item 22) should bL uism~ntlcu , excmi n~c f or Girt a nd cl ennea . 

I f the d.)or ~c·r l i ner· :~re suspe cted '.) f l e alci n[ r 0move 

c onne ction fr o~ Rese rvoi r 1 cn t rc~l r cc by pl ug ~nd r e- t e s t ~s ~bove . 

If n~ l eak the n occurs th L Coor HE2r va l veF a nd unit s should be 

inspe c t e d i nd ividu~lly . 

Tr e~t ea in (c ) c bove . 

(3 ) F~ilur c:: t o Unl o~_o t ht: Coml")r c sso r •• 

(c.) C::mnc ct i o:is ba t w1.:c n c:Jmi!rcs.so r r.:1d u n l o~·dc r or unl o;-de r 

its~ lf f~ul ed wi t h co r bo n depos it . Di s mnnt le , cx~mine 

cl 0cn :~c r ~~l oc~ (sEc dc sc r 4 pt ion fo r de t ~i l s of u nl o~de r 

se tti ne; . ) 

( b ) Tii ht nc s s of unlo~de r v~1vc due t .) dirt or cc.r bon. 

(4) 

( 5) 

( c. ) 

Dismcntl~ end cl c rn . 

Continunl Leck r t Unl o~dLr Exh,ust Port. 

Sec.tine of u nl J - d( r vrlv~ a~mr.:cd ~Y di rt or t i gh tness 

:)f U!1l xc1c r v :·lv(: , Disnrnt l e: r i1d cl E.r:1 r-r,a e;rind i n v r.lvc 

r1i th me: t '."' l k')ol i sh .)r l ic l1t c rinJi n r.:; r:i..:d ium c s r e:quir ec1 , 

Exnmi ne ~1so the sc~ t i ~g of t he n• n- r ~turn vr lve i n t he unloader. 

_B.;;;r_: __ k __ . e;;_, _ s~ o;;.... :,_·· ,__p_l""y_t_h __ e_r1"'""1 s_c-'' l_v_c--=s_ ,.,_n...;,c,_: 0 •.:.;,;_t.0.£. s t Q.i2 s i;J t h ,v e hi c 1 E ,ru nn i na. 
Ji~-cn e:cl - cl:-:i sE .~.:3r- in, 

(c ) LL,, k r:rr\;. fr om t r r in ~1 i pc J r r e s e r v oi r - s ee I t ET:1s 1 or 2 . 

(6) _;J nr·im: Gt '.)~.s i-J11i l c V \.. hicl e i s£ ,r.nd inc . 

(c.) LecknJc .)f ~ir f r ~m pi DE line be twee n hnndbr akc vrlv e: en ~ 

cyli n~Lr ~Jr t hrottl ~ cont r ol incl udi ng chc.n3E- ovc r - v~l ve . 

The volume of ~i r i s:) l ~t cd i n t his se c t i on of t he system by 

\ 

\ 
\· 
\ 
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l~~e rs the prGE~ur~ r~d -11 o~ s t he t hr ot tl e c J n t r olling cyl i nder t o 

st ::ip the enc;inc , 

v ~l v G, beccuRe of dirt or ~i 9c sc0le c ol l~ctca on th( scrti~g s . 

Cler.nirv·· of thi s v~lv1.; Eh'.)ula r '--s t .)r,; nJrm2lity bu t if nJ t €X'"'l:linc 

pi ping j oints J f th~ isol nt ~a sec t i on '"' t t he end of t h e cor whc ro 

t he frult is Evidenc ed . 

The nu i s once Jf t h i s a~f ect , if occu r r i n- i n se rv ice C['.n be 2.voi ded 

l ov e r f or n f aw scconas t o r c- cha r cc wi t h oir t he i solrted se cti on, 

b(fore its 0r assur e hns frllcn l o~ c nJuc h t '.) ol l ow t he e nc ine t o 

(7 ) _L.Ql._, Lir Prt:: .seu r 1.: :.rn Rcs1e:rv ~ir G'.:.u ... ,e . 

The CV" i l e bl c pressure inG i cr t ed on t he dcsh SD• ge 

Eho ul ~ be 5 otmos. If this i s l J~ it be due t o acfcic t s 

02 i t ems 1 ~r 2 or it n~y bL due t~ incorrect se tt ing of t he 

r c~u c t i on vnlv~ ( 26 ) . H.:.-c ,l j u Gt v,· l vc r s ne cc &s~ ry cft c r chE:. eking 

(8) Br ~kcs ?ril t J Re l ecse . 

(n) Hnndbr nke h~s no t b~en rcl crecC , Not ~ thr t Qir brrkes c r nnot 

( b) I nsuff ici1: n t r ir p 11 Ef::<·u r '- ~v cdl cblE .. in RcEC; l'Voir IT , 

If thie is n8t eff~ ct iv~ ~xcmi nc f ::ir l c~ks cs under itc• s 1 

oncl 2 . 

( c )T::)J mu ch Pir m:-y h:-- ve been used fJr (1o::,r op'- r t'~ i ::in , hoote r 

or s a ndi l1 £.: n ml t his nry hr:v1;; t o be r e plrcc d be fo r e suffic i c nt 

prc~ sur( ccn he gGnarc t u~ in t r ~in pi p~ t o r c l e~ se the br ake s . 

( a ) Cou plin3 s be t w.::c n co.rs 'Jr c oupli nc cocks mr-.y hcV(; be en left 

open. 

( c ) I nv0 rtea l ine r '- l nys (Item 10) ;·.1cy bc- tig h t cJu(: t o dirt or 

Di smr ntle 
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9. p1°0kc s F0,iLto . ....Q£J2.l1l n t r 0 l e ,,sE of 11Dco.c3 Mfl n's J:fond l c , 11 

Thc 1;Dend :Mo n ' s I-hnd l ~:· 11 v c lve is cJir ty 2nd is sticking 

ncn i nst its s6 c- t inr; (sec pnrt s 14. & 16 on Fic;. 6) , The 

r el e:-i.sG '.)f thi s v -:-- l v <.3 sh e>ul d b l eh<:: eked frc que ntly o.n d 

cleanliness obse rve d, 

10, Err k s:_ s Fc.il __ t o .2 :)J?l,Y_by C) ntrollcr l!o.ndl e , 

( o. ) Stick i nc inverte d linc r c l cy valve (Item 10) . See 8. e. 

( b) Stickinc pi st on in mfl in br r:k e c ont11 ol le r. 
\ 

This 0 2. n 

be c hEcke:cl by ot)c nin u 8 coupl ing c ock or cri1erge ncy 

vnlve which will r pply brnkGs . Dismr ntlc contr oller, 

clGn n, lu bricn~c li ~htly end replace. 


	Clayton Dewandre



