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LOiV XTATER IS BOILERS. 

THE Manchester Steam Users' lssociation for the Prevention of 
Stea~n-BoilerExplosions and for the Attainment of Economy in 
the Application of Steani ~)itblisl~es (hlnnchester, 1889) the report 
of its chief engineer, Xr .  Eavington E. Fletcher, on n series of 
experiments conducted by him to determine the niuch-clehated 
question of the advisability of throwing cold water i n t ~  a steam- 
boiler in wllicb portions of the heating surfacfae hnd beeollle red- 
hot through shortness of water. The same investigator had, as 
early as 1867, performed similar experiments to those here de- 
scribed, on simple household boilers, and corrohor:ited a decluction, 
corning of occasional accident21 illustrations of the same phenom- 
ena, that t he  introduction of cold va te r  into such boilers may 
destroy them by producing strain and seam-rips by the  great and 
irregular contractiou thus caused.1 The special object or the  
recent experiments was to ascertain precisely what  occurred when 
the  furnace-crowns of fire-box 1;ollers were left bare of water and 
overheated, and then flooded with feed-matpr. 

A Lancashire boiler (7 feet diameter, 27 feel; long), with furnaces 
3 feet i n  dianieter and grates 6 feet long, was used for the  tvork. 
I t  was of &-inch iron, of ordinary constr~ctic11, and set in the usual 

1 Mechanics' Nagazine, Nay, 1867; London Engineer. l#Iarch 15, 1667, p. 228. 

mann2r. Two feed-pipes \\-ere used,-the one, as commonly 
arranged. t o  discharge its contents behind the bridge; tlie other 
a special construction, t t~rowing the water directly upon the  
crown of the furnace. Suitabie barricades and "bomb proofs" 
protected the ob~ervers  and otliers from danger in case of ex-
plosion. 

T~ILISarranged, the  boiler was subjected to repeated experiment; 
the  water being blown out below the level of the furnace crown, 
sometiiiles to a greater, sometimes to a less extent;  the feed water 
introduced, sor;~eLimes by the regular feed-pipe, sometimes by the 
shon el ing arranqement; the pressure3 wrre sornctirue;? high, some- 
t i r n ~ ~low; the eafetx-valves so~netimes open, sorr~etinies closed, 
IZuL in 110 case was the boiler injured by the introdilction of Lhe 
feed, am1 no esplosioti toolr place. Ti1 some instances the furnace- 
crowns came down; but t!lis was aib7 ays tile effect of pressure, and 
not of the  introduction of cold water, the iatter inr-ariably redu- 
cing tire pressure promptlg, excepb where the pressures mere 
iiiitinlly very low, or nearly atmospheric, in \vhich case the intro- 
cluction of the feed-water occasionally caused slight hnt xnollien- 
tary rise of pressure. 

The coi~clusion of the experimenter is, t l ~ a t  " these experiments 
pu t  to rout the generally entertaineti opinioo that  showering cold 
water on red-hot furnac-e-crowns ivould cause the ' itlst,nnta~:eous 
disengagement of xu imtnen5e volntne of steam,' wirich \ro~?lcl act  
' like g~tnpomder,' orerpotvering the s:~fetg-valveslioweser effi- 
ciant, tearing the on:rr shell of Ihe boiler to pieces. and hurling 
the fragments to a consideraole c!istancc." 

The ~vr i l e r  of the report goes on to say, " I t  wo~xld have bee~v 
well if they had been triecl \ome f i f t j 7  yeals ago, in the day- when 
liigh-pressure ~ i e a m  :ras :,oilng, \\,lien the cause af sleum-i?oiler 
explosions was shrouded in  mystery, and the easiest way out of 
the dilemma mas to blame the sl;oker." Gut snch experiments 
iltrc~becn repeatedly tried in earlier years; and pome of the most. 
interesting and i i ~ ~ ~ o r t i i n t ,  a half-century ago, by themore than 
Frnnlrlin Institute in tliis cou~itr.v, exhibited precisely tile fact? 
here agai!~ silomn. ' Tlic, later v70rk of t?le United Btates Board 
of 1875 was but irregularly and uisatisfacioriiy publisl~ecl: but our 
information, such :Is i t  is, ltads to nearly the same conclusions,. 
with this inlportant yuaiificalion: that  while, as a rule, esl~losion 
does not result on  introducing feed-water into a red-hot b:liler, it, 
nevertheless may, and sometimes does, take place. Mr. Fletcher 
coaclucles from these latest experiments that the right thing to 
do, on discovexing ion? water in a boiler, is to !:LIL oa the feed a t  
o11ce. 

It tvonlcl seem that  this s t a t e rne~ t  should be given the form, 
"Tlne probabilities of fatal aeciclent are slight i n  such casep, and 
the wiser l)la:l is to a t  once put on tlie feed-water in full force, 
tlxn proceed to dampen the fires, We  would noL d r a : ~  tlleru; 
that being certaiu to. e t  ieast momentarily, greatly increase the  
heat of ihc  furnace." 

Tlie report of the Fraulrlin Institute was nlacle to the secretary 
of t!re treasury in 1836. The conclusion reached was that the 
injection of .water upon the heated surfaces of the expel<-
nlental boi!er produced a sudden and considerable of 
1:ressure. 

Tire 11orlr of the government board led to the  conclusion by Dr. 
Tbursion t>hat :' llie overheating of tlie metal or" a boiier in conse 
quence of low water may or may not produce explosion, ascoril- 
ingly as the sheet is more or less wenkenecl, <:r as the al~iount of 
steam inade by l l ~ e  overflo\rr of the dry h ~ a t e d  area by water is. 
greater or less.'' 

There mould seem to be no question, in the  light; of oar  present 
knowlecige, that low water, in some cases, mav  piroduce. or at  
least initiate, disastrous exp!osions; \r.hile there is as little c10~1bt 
that i t  is only under conditions which are very rare, and very 
difficult of production, that  such result may he expst:ted to occur. 
The contributions of Mr. Fletcher to bhe literature and the facts 
of this important matter are as n e l c o n ~ e  as tliey are interesting 
and valuable. 

1 Journal Franklin Institute,  vol. xvii. 1837. 

2 Thurston's Manual of the  Steam-Boiler, p. 611, $292. 

3 Ibid., p. 635. 

4 Ibid. ,  p. 613. See also, especially, pp. 567, EG8, srts.  271-276 



