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graduating valve.? . Oh. no; he knew a safer graduating[ alve'than 
that. His graduating vaIve was the hand-brake . .. That was wher~ 
he got hi.> other 4 pounds. Of course, this punished th ' engine~ 

tyres unduly, and turning up engine-txres cost rtJ.or~ th1m(Carr"age 
tyre5, but it was the lesser of two evils, and ~e considered that a 
driver evinceJ a cuteness worthy of the highest, praise in choosing 
the lesser of two evils, viz .• the punishing of ,e.ngine-tyres rather
than the risking the lives of his passengers. A driver could ,po 
'tell what pressure h'e hag in the cy1indj!r~ , apd could ~mlyj j l!dge b ' 
experience wheth~r he,p.,119 the) traiI?: under pr9P~r (}o!Jtrol or not. 
As a matter of fact, .a ddver oftenifoul}d it necessary to IJapplX 'and. 
release his brake several times be~ore he ~(H ' the d~sir.ed flmount 
of pressure in the cylinders. and eV$ n on the subl,j.rban lines we 
might notice ,that a dl iver . would app,ly and rele~se his '~rake 

several times before he .!>rought .qis !rain to a stand,; Th~n the 
good-natured purilp ..... -} f it did n~t stick;;-went away, right / merrily. 
to make up the power )vasted. I V::e would, no doubt;·be ~old .that 
as soon as the bra~e was .rel,eas~d,) t~~ ·re;;ervojrs were re-~~arged 'j 

That was quite true, but :ve had .to remember tbat while re
charging was taking,place, the bra~es were~all off and . tne . tr~in 

uncontrolled. This might be done with impunity at . .. or on 
the level, but if 'the gradients were too severe, it was im 
because in so do'ing, we) et go our hold of} he train. In Marc}:! of 
the present year, Mr. \yilliam P . . Marshall, a T me~ber of, the Insti
tution of Civil Enginet(fs,. had read a very able paper at ~pe Society 
of Arts on ,', Railway Brakes," and had stated that during a recent) 

.. visit to the United States of America, "he had observrd that ,the 
intermediate (or triple-valves) were all thrown out' of action in 
descendIng the Rocky Mountain incline, and the 'brakes worked 
no~-automaticany during the d~scent. ,On his return to England, 
be wrote to the Westinghouse ;Brake <;ompany in London on 
the subject. giying them the p:lrti.culars o~what he had observed 
on the Rocky Mountain incline, and.the answer received from them <. • • 
was that . ~ the use of the non-aut0!Dat!c brake : fpr descending 
long inclines is not at all necessary. On some lines in the United 
States there is still the practice of using the non-automatic brake: .. , .. 

K 
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for descending grades, bitt we think this i~ owing to the fact that 
die direct pressure "brake was very largely used there before the 
automatic orm ' vas :iGlopted. ' lrJ~s tHis a id not accord with what 
hadt 'been obs~rve<:ll bPon~ the'- Iin'e, he lapplied[ to the locomotive 
engiBelr df ivheqine,l slHng' tne rd ls6h for tne i~termedJate valves 
Beih~ tnT()\~n ~ou( of"Jctibn"!ih l'Qefcending tHe'Lincline,'l and ~his J • 

r'epiY'(wnic)'{ was give& in lt h'~ paper)'i ~ th~i :_I":Auxiliary reserv~irs 
cannotlJ)e re-charged withOUt reletasi' g !ill the!'orakes- oh, the train, 
anti' the!ttrairr will, ' d uring- this ' short time of release-fifteen to 
twentYJsJconds-gairi' such -i speed on a do~vl1' l grade of 2 I I feet 
t0 1 the mile (or I in 25) that it is~ nearly impossible ' to regain 
control over it, especially w1\en the rail' is Bad , For this reason, 
the' triple valves ~nd auxiliary reservoirs are elit' out on steep grades 
down!" Here we Had t\Jo reasJds (gIven fo'r the converting from 
tne automatic to the non-automatic Westinghouse for descending 
lohg and steep inclides, and they inay be said to be " as wide apart 
as thJ poles," The one 'was given by the engineer responsible for 
the safe working of the trains, the other by those who" profit by 
t'h~ sale of brakes." 1t appeared to him that the reason given by 
the Westinghouse Brake Companylfor changing from the automatic) 
to the ","on-automatic brake, viz" '" that the non-automatic was 
largely used before the automatic was adopted," was altogether too 
thin. , What did the ' change necessitate? It n~cessitated (on 
arriving at the summit of the mohntain) a man going to each 
vehicle and turning ' 'a three-way coclf, by \vhich he shuts off 
communicatio'n to the triple valve and op~ns ~ direct passage 
between the cylinder and main pIpe. It meant 'that [he driver had 
to work his brake-varve the 'reverse way to what he had done a few 
minutes previously. It meant that in the 'event of a burst hose-pipe 
occuring during the descent, that the train' was no longer I under 
the control of a conti'nuous brake; and we ' should remember that 
the last Board of Trade 'Return; issued, for the six months ending 
December, '1886, contained no less than 352 cases-all of which 
occurred in traffic-and he thought we would agree with him that 
there was some reason other than that" the non-automatic was 
la;gely 'used before the' automatic was adopted." Pursuing the 
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same line of argument, why did /they not revert to the use of the 
• , if, l' , 

hand-brakes, ~vhich were also largely used before either J he 
j IJ.., i!. f J j 

automatic or non-autoIVaf c er ado[1ted. ,He was aware that 
Jl , J, Hi. ",,)/ ,J I""'j '" j' Co 'f 

latterly, a , statement had .,been published that I the locomotive 
IIll i tOr! If ,. 1,1'.' ~J 

engineer stated that they were now using ,the. automatic brake on 
• , I IA I l' j 

their lines, but whether they~ had reduced the exHausting difficulty 
, (";.t rf J..) I .,. ;~ tf Ii' . ' i I 

b~ putting on {larger pumRs and reserfvoi~s, ~s thev had done on 
• -J"O \. ~ ~ . J I 

the Hungarian mountai lines. or had resarted to other devices, 
,) 1 :J i 1 () I dt,., . I iJ I 

we were~not at present aware, but, ther; stilI remained one very 
-J' (I I~t. 1ft I ~ I fit I('~ ~ • J 

' Qminous fact to face. The Paris, Lxons, and Medit~rranean 
~ ij ;.t ~ J I. j '(;' i l t I I j • r ..., tl' r " ) ( . 't' J 

Irailways passed through some very mountainous countrv, and somel 
..", j • '.: , I oJ t J ,..~. lit' 1.: of It! I I 

years ago ,they had adopted the Westinghouse automatic brake. 
t ~ J 1 1 \ , h )' "; 1 • 

Shortly after ,it had been introduced, the engineer of these railways, 
\. t:Ji J 1) .... J .... I' ;) t (, • " '''I"' .. n 

M. Henri. had f ound' it necessary to run an additional pipe through 
I ~ '11,1 J' 1 I , ,4. . r • - II ( r r \ ·1 

the train to obviate this defect in the Westinghouse system, and to 
, l ~ . I. r', 

this clay all the trains were running with the Westinghouse brake, 
• • ,I. ,~ • t 11, i-' J • • ' 

:as improved by ,!the locomotive engineer, M. Henri, with the 
N 1 "I ( .) t /; ... f 

re-charging pipe. ., ,.: . 
Now, although this overcame the difficulty in a measure, it 

1, • J ... [ , ' I . f '. 

added further complications to an already complicate,d piece ,<;If 
mechanism, but this appeared to be the usual fate, of the Westing
house brake. Too'high a pre~sure was carried by, drivers, causing 

, flats on'" ~ne wheels, and inconven'ience ,to passenge~s, and 
1 , ~ ,t r 

the "governor" was introduc~d to prevent the air pressure 
getting too high. Hose pipes did , burst, causing delays and 

.accid'ents, and a double set were introduced, with th e addition 
.of two valves, four seatings, and two extra couplings for 
each 'vehi~le, to , obviate this difficulty. But these would sink 
into oblivion when we considered that a series of metallic 

J , 

pipes, ~ith ~ix mp veable joints to each carriage were 
antroduced, and to prevent waste of aIr and obtain quicker 
:action, a new triple valve, 'with additional valves and springs 
had been. schem~d, adding" a sum of more to that which hath too 

, 1 , 

much." 

What the, end of all this would be it was impossible to say, 
h ut it would be well if the inventors of the Westinghouse brake 
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were to remember the' words of one, but for whom we shoullr 
probably ~o(be here to-night; He meant hmes Watt. His words 
were sImply prop netic, and as true to-day as on tfie day he uttered 
th~m: " rh all things, 'but proverbially {n mechanism, the supreme 

. ,, 1.J ~, loj ~ excellence is simplicity. , 
r • , , "'I' I /0 

. Mr. Shellsliear said that in the paper Mr. ·Selfe came 
forward a~ the sp~cial plead:"er for the Hanscom brake, and under 

I 

the circumstances it was not to be' wondered at that he should ' 
endeavour to ~h{ow u~ the WestinghOlise and 'Vacuum brakes in 

_tbe mos~ unfavourable ' light, and 'whe-rt comparing these with the 
Hanscom brake they alw~ys ca~~ out second best in his esti-
~ . .... . I I( I . 

~atlOn. There weTf~ a few matters , III the paper whIch were s~ 

much at variance with the experience of everr -day working; that 
he 'thought it lnecessary fo draw a.ttention to them. · Mr. Selfe' 
made the following statement ': "Thi"s non-automatic brake ·is 
going out of use, although 'it is, in sOrhe respects, much safer for'> 
mount~in lines th im the aut~matic' brake." Fdr' any man; to' 
advocate a non-automatic brake for mountain 'traffic was, to' say' 

the least of it, the height of madness; for witi,J the oon-automatic
system-either pressure or vacuuII)-a bad leak, a coup)ing 
separating, or ,a bur~t hose pipe, would deprive the driver of alI 
control over the brakes of his train, to say nothi~g of a coupling' 
breaking w'hen a~cending a steep grade. The whole tenor of the' 
pa'per' was to try and prove that the Automatic ~ressure ' and 
Vacuum brakes ~ere not suitable for long down grades, but what. 
was the ' experience Of the working of tli'ese brakes on long grades. 
If Mr: Selfe would refer to· the Engin'eering of 27th of May, he 
would ~nd that some of the st~ep,est and longest grades in the' 
world had been worked successfully for years with the automatic' 
pressure brake, and Mr. J. N. Choate, of the PaCific Railroad,. 
'''ho h~a used this brake for some years on continuous grades: 
of I in 25, for 19 and 30 miles at a stretch, stated that :. 
"Since ~sing it I do not know of a' single instance in ,which 
any damage has occurred through . its . failure, or of a time 
when it has not ~orked properly, when handled by competent 
persons." 
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The extent to which,tpe automatif pres~'Jr:;~r~~e. w!ls qsed o,n 
t hese stee,p gr~des on the Rocky Mountai l}s, woqld ""b.e seen fsom 

,the following tables ;- I J ,,, 1);1 •• ..... _ l .•• ' 

oJ It Ul"' ION , PACIFIC RAILROf D It j} I ~!ll J 

30 miles . ... , ... . ... . . ,. 0£ I in 25 I _ n'IJ 
~ .. J , • l~. • Jt:" . . • ,I" 

19 qtiles J : .. .J ~ .. .... -9,£ I in 25 f lInn f 
ATC~ISON TO)'EKA, AND SANTt\ . FE.. I I f., 

'!l'tf 5 mill~ .•• • . .. , of I if\ 28!-
I I miles .. I .. , OCI in 50 

D,.Ef, VER A~'p !-IO GRANDE. . I .. • ' '!, , 

2 I miles ... I • ... .of I in ,25 ' J 
J "J « • 

The N~rlh~rn Pac~fic \~orked three graqes of ten miles eac9 
,of continuous h,in 25, and )vere shorlly going t,o us~ this ,b~ak~ on 

;grades of II I in } 8 . Nor \fas the sjlscessful ex,perience of the use of 

the Automatic Pressure , brake confined Ito America, for we found 
I Jl lWi . 1 , " ' 

that it }vas in s,u ges~£u,1 daily" wo.rl~ing, on the severe ir;lclines on thr 

Paris, Lyons an? Medi~e1.Tanean! Ra~lway., aQd tQat trains rpn 
,down the lopg inclines. on the line just n~med without any diffi; 

'Culty being felt. Mr. T J K Harrison, ~f the North Eastern 

railway, who h~d, perhaps, th,e largest experieqce in the use of the 
Automatic Pressure brake of any' engineer in England, staled 

that "it has been found esp~~ i~l\})' u~eful .for \~orking steep . , 
i nclines, of whicq there are many on tbe North Eastern systeml; 

in so~e the gradiepts beingr as steep as I in 37," one of the 
, • I 

grades on thisl lipe b~ing five, miles i,I]- Iengt~ altogether. Th!f Auto-

matic Vacuum brake had not been used to any great extent on 

s teep down g~ades, yet he understood that on SOme of the long 

down g rades 9f I in 50 in Victoria, this brake was now in daily 

u se, and giving satisfaction. 
.. f II ,! 

Again, we had the experience, of this colony, where the same 
l ~ . 1 • I I 

b rake had been used successfully for ycars on the steep grades 
I • t 1. 

over the Mountai,ns, and if we t09k the l'vl.elbourne express, which 

bad been worked over the steep grades of th.e Southern line at an 
J 

average speed of so~ething like 30 miles an hour for years with-
iJ ...I. J....... { • 
{)ut acc~dent, he l~ i\g .pot think wc, could have a strong<yr proof of t~e 
absurdity of Mr. Selfe' s argument, th\l~ this brake was flat suita:ble 

'"" ... . ( 
f or working heavy grades. 
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Looking at the brake question from a broad standpoint, the 
case wag reduceH totlii~to usethe words of Mr. Clement E. Stretton: 
" That at the present time there are but two systems that can be 
considered efficient, cJr that are at all likely to come into permane~t 
use-viz. :- tb,e Westinghouse' A uromatic ' llir 'brake, and the 
Vacuum Company's; 'or Gresham's automatic vacuum brake." 

, Although, to say that either of these systems was perfect, would be 
to anno~nce " that mechanical skill was played out. The tW() , 
systems had their weak" points, which were 'capable of being more 
or less improved upod, The one system also had certain ad van-- , 

• tages over thi: ' other, and vice versll', Thus, in the case of the 
Westing/house, the pump might be simplified with advantage, and 
there" was the trouble of an occasiohal burst hose pipe. The 
t riple val~e, alth'ough spok'en of by Mr. Selfe (as ' being "very 
intricate' and co~plicated, ; ' was, lafter l~l( only a simple piston 
with a slide v~lve work'lng 'on one spindle', 'which) was certainly not 
calculated tb puzzle ot over-tax the ' brains 6£ an apprentice boy, 
" HI'i ' k ' " d'<,' d ' ' d .J h f ' w 0 00 ' the trouUle ' to ' try an un erstan, T e rest 0 the 

.:I • I 
apparatus' was simple; 'light, abd with even slight attention, was not 
likely to give! trouble, or be c6stly to rr:aifltain in a state of 

.' , ~ ~ • T I • 

efficIency, ' 'As to the 'AutomatIc Vacuum b!ake, the apparatus 
(was s'imple, but "it was hot so quick in its action as the pressure 
• I, ' 

brake, and was undoubtedly a good steam eater. Mr. Selfe 
'i nsi;ua'ted} i~ ' his paper ' " that Jthe Westinghouse brake had been 

" ~(j 1 J' t c. i 
1mo 'n to come off in three ' minutes," If there was any truth in 
this insinJation, ' it could only be said that it did not reflect very 
gre~(credit to those in c'barge of it l where~er such a thing occurred. 

' Although there ,~'as noidoubt that neither the ,Pressure or Vacuum 
brakes would remain on for ever, but would leak off in time, accord-

"'ing 'to~the tate nf the' p'ist~n (packing, but the packing in either 
sy§tem (should retain tHe air long I enough for all practical purposes 

: . ,.,t: I r f ' 

if it received a moderate amount of attention, A serious leak in 
he packing iIi either syst'e,m' woul9 be detrimental to efficiency, 

-althoifgh it wopld De 6f ' more~ importance in the case of the 

'Va~u~rri t han tWe Pressur~ brake,"'a's t ile )ktte~ could .... bf re-charged 
;'vith far greater rapidity from the main reservoir tli'an ,"'aJ th~!Jcase 

f ~, . t 



.. 
RAILWAY -BRAKES. (151 

with the Vacuum brake, where the air had to be exhausted by the 
large ejector. 'If. statement had cbeen IfIade at the lastt meetini 
that the Vacuum brake wouJd remain on. for five h.ours ,t>-.fore 
leaking Dff, but he should very much dqubt if such ,Wa " die case 
.and it would be interesting to se~ a gauge' fitted ,em thet vacuum 
chamber Df SDme 'Df the cattle tIucis -fttt~d up '}lith the Yacuum 
brake some time back. F.rom \ th.oe 1i'apidity wit which rubber ' 
deteriDrated :in this climate" he wQul he yerYlll'luch lsurprlscd if 
the cylinders Df these tIUcksj,WDUld ndw retain the Jvacuum; fDr 

fifteen minuteSc with the brake 'pj:llieG1, ,unles,s thew packing lrings 
wer ~~Url'. From the Ifact. that ~flarge amDunt ,qb rollingr StDck! 
i England had been fitted 1UP ' Wdth: lithe. 'nOW)1 obsofete. :JN6n1 

Automatic iVaauum brake; the.re was Ji,ttle doubt that this stQck, 'on 
the grDund of -e'eDnomjr )VDuld b e/ converted .into. the I autDmati'c 
system, aS I<t:he) e~pense d VDuld simply· amouht to a lnew brake 
cylinder and a differ~nt f9rm .Df ejeCtonJDr the engine: I J 

I rBut in the case of DUD railwa)[s, 'the l.wisdom Df compliqtting 
,the wor~ingJ by intrDducing lWD Dr InOle systems Df brakes wDuld 
be very questiDnable, mon; l e~pecia:lI a,s the pFactice of>running 
mixed trains was on' !he increase, and t~ere was certainly no 
advantage'- ill th~ , Hanscom or VacuumJ brakes that would 
warrint such- .a 'complicatiDn OIh the Dne,'hand; -or the. general 

• substitdtion of.'!' either Df . these br,akes fDr .the ( one which 
had been -USIi(ll with marked success for so many ,yearS' on our 

• 
passenger s.toek. 1 Ii 

, u To 'return to the HanscDm brake; it was' certainly amusing 

to read Mr. , Selfe's remark,s a~ 'to. 'Jhe CDst ' of this brake. He 
stated" it would probably CDSt Dne-half Df the Westinghouse.~' 

Now, cwmpp.ring the two brakes,. he was afraid Mn Selfe wo.uld not 
get much change out of the transactiDn if he undertDDk to supply 
his brake at that price . ..J He thDught; he wDuld be rather nearer the 
the mark in 'his estimate if he put it at about 50 per cent. more 
than the Westinghouse. The Hanscom blake in its simple fDrm 
was admittedly slow in its action, and it was .interesting ('0. see 
bow Mr. Selfe prDpDsed to' make i t"gui~ker in action by intrDduc.
ing rather a bad 'cDpy,of the so-called intricate and, cDmplicated 


