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and intrrnlediate discharge valves. In 
brief. holh cylinders receive f r w  a i r  
from the  atmosphere each stroke, ant1 
as  the lowpressure  cylintler is double 
the capavity of the  high. it will 1)e 01)- 
served tha t  the  low-pressnre cylintler 
only hantlles one atmosphere a t  any 
tiine; i ts  work remaining ronstantly the 
same. while Lhr high-pressnre cylinder 
lianrlles three  v o l ~ t n ~ e s  t.ac~11 stroke. ant1 
~.ecomp~?sses against an  increasing 
maill rcsei,voir I)ressrtre, 

(:are shor~ld  !w txlten in s t a r t i ng  tile 
Ilurnp, firsl? Lo see tha t  al l  oil-cnps a r e  
filletl. tlie drain-cocks opened, a n d  the  
pislon swabs well oilfvl. Then turn  on 
the  s l e a n ~  slowly, so a s  to Iirat t h ~  
steam-pipe, 1)nnll)-governor and s tcam 
c..vlindr~*s. \ \ . ~ ~ l < i ~ i g  oul all c~onr l rnsa t io~~  
I~eforr  thc  j111n11) is 8tartc:l illto more 
Iinsty s1wed. 

(:arc! sho t~ ld  also 11e tnlicn to I<no\v 
t ha1 al 1c;tst t\vcnl!- o r  twmty-five 
~ ~ o u n t l s  o l  ail, is stowti in l h v  main r ~ s -  
c ~ . v o i ~  liefore t l 1 ~  { I I I I I I ~  i s  ci~rts(vI lo n l r !  

vc'ry fast ,  a s  no c,r~shion is ~~rovic!c?tl for 
tllv a i l  or slcam pistons c!swpt. 11y stor-  
klgo of pi'c1rsnrr in the. maill rcw'rvoir 
Tor t h ~  h i g l ~ - p ~ ~ r ~ s s r l ~ ' e  sitlc ant1 storagcl 
ol' a i r  in t l i ~  h i g h - p r s e  a i r  c:ylindor. 
to I)rotrv41 the l o i v - l ) l ~ w ~ l r e  ride. 

.\l't(?l. - l a  r t ing  I I I P  p1111ip rar~f111Iy.  
; l l l t l  \ \ ~ ~ l ~ I i i l l ~  on! t.hi> cmltlcnsat ion, I hi, 
!!l.ni~l-c,orks shoultl bc? t~ioscvl: and the 
i:unll] liastoncvi into art ion,  lwing c.;rrc- 
f r11  not lo  r a w  Ihc : t i l . -pr~~np 11y rl~nnilif i  
i t  too fast. 

The: tra1111l(~ c~sl~c~rje~li .ct l  l)y th is  
clk~ss of ~ I I ' - ~ ) I I I I I ] I  a r r  confinc:rl t.o few; 
whct1~c.r they I Y > S I I I ~  in partial  or total 
fniluw. anti n o  tlo~lht nlow than 90 pc:r 
(.en1 of tile t1~1111les a r e  t ~ ~ a r c a l ~ l ( ~  to 
t 1 1 ~  :ti1.-11un1]1 :it $nntc! ti111i1 11avii1,y 1:wii 
rum too fast, causing unncc4t!ssary heat. 
iollon'~v1 \v i l l~  valvw s t i c k i ~ l g  open o r  
shut.  and in nr~ar ly  cvc.1.y instancc~ givcs 
f c r c w a r n i n ~  of tror1111(> I I ~  r ~ n ~ ~ s l t n l  
Iilnicnees. cnuse~l I1.v o~ic. or 110th of the  
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pistons making more rxpitl stroltes in 
one direction than in the opposite. and 
in several  cas ts  causes a heavy pound 
every a l lernate  stroke.  

In such c a w s  excitement should not 
ovelscolne the l~e t l e r  jutlgrnrnt of the 
Inan in chargc: good reasoning should 
be applied, and the  speed of the  pump 
reduced, al thongh i t  may not  support  
maximum pressure. The  prime object 
in all sut.11 cases shoultl 11e to land the 
train to a t r rn~in; i l ,  if snc.11 (.a11 be (lone 
with safety, antl there  have the  pump 
repaired. If; under s u r h  circumstances. 
excitement. prevails, and the  a i r - p r ~ ~ n p  
hastrnetl in spi,etl in an effort to s u p  
port n~nxinl~urn ~ ~ H S S I I ~ P ,  i t  \vo111d I J ~  
much  like increasing the task of a 
sick man, instead of lessening his labor 
ant1 nurs ing h im to  health again. 

In nearly all  such cases a s  these tle- 
scril)etl the troll1)lo \vi(h t he  air-valvrs 
sticlting open or shut  I~ecausc~ of I)c?ing 
gnmnletl with dirt or oil, and in some 
cases t,ausetl only through heated metal  
causing the  valves to st ick,  o r  their  

. . - . -- - - - 

cages becoming loose and gett ing out 
of plave, renders i t  important tha t  a n  
a i r -purn~)  should never be raced, nor  
allowetl to n.orlc so fast l ha t  the  ex- 
haust. Ivxts can not easily I)e rol~ntetl .  
each eshaust  representing a single 
s t roke  of each piston. 

S h o ~ ~ l t l  a n  air-valve become stuck. 
and prevent t he  recctiving of a i r  a t  w e  

end of one o r  I)oIh t~ylintlers. it is m i -  

dent tha t  the piston or pistons rnl!sl 
travel idly in one tlirvclion, antl if trnv- 

eling in a partial  vacuum, nlust ac t  a s  

a pneurnaric hamlncr, and  C:BIISC ~ f ~ v ~ r t ~  
pountling, ant1 lo retlnr~r the s p ? t l  

would lessen the  danger of I w a k i n g  a 
~evcrs ing-~ 'o t l  or piston-rod, or ot11t'r 

wise carwing a c o m p l e t ~  failure. but 

woultl also trntl to cbool the  air-punip. 

and again gel it to ogel,ale all riglit. 
And sint4e thih is i~ good i 'en~rtly for a n  
air-pr~rnp \\.hen i n  a t l isort lr~~ed contli- 
tion, it s h o ~ ~ l t l  he gootl I r ~ a t n l e n t  fo r  
a i r -pu~nps  a t  all timcs, and in all k inds  
of s e ~ ~ v i w .  

Mr. A .  J. T)avitlson st~t:t.'eds R. C. I)uft' 
a s  president. of the  R e a ~ ~ n l o n t ,  Sour  1,ake 
& nrestt!rn Railway. 

.T. F. Sirnms is appointetl Superinten- 
rient of the Ozark Division, with olfloe~ 
a1 Alcn~phis. 'I 'en~l., vjce 13. H. l lrown, 
transfe~'retl .  effective April 151 h. 

R. S. Torrington is  a ~ p o i n t e d  District 
Passenger A g ~ n t ,  wit11 heatlqnarters a t  
1)etroit. >Iit.h., vive 1'. H. Gilmrr,  re- 
signed, e 8 ~ c t i v e  April 1st .  

H. H ,  n rown  is appointed Superin- 
tendcut of t he  Eas tern  Division, with 
cffice a t  Springfirltl. .\lo., vice A. O'linra, 

Promotions and Changes. 
given an  extended leave of al)sence, ef- 
fective April 17111. 

S .  Y. 1311tler is ap1)ointetl General 
Agent, with Ilwdqutlrtel~s at  512 Garri-  
?on HVeIIuC. k'01.t Snlith, Ark. .  v i w  .T. I.. 
Reinach. d~c:c.aserl, effective April 27th. 

Georgtl I". .\lacGregor, formerly ugeut 
a t  Men~phis.  Tenn.. is  appointetl Fre ight  
Claim Ageut, \vitll hcwlquartc~rs at  S t .  
T,or~is. He fills the  va0i111t.y caused by  
the death of .T. E. Lc~ith. Mr. AIat'Gre- 
gor  has  been connectetl with t he  Frisco 
in rar ious  capacities for the  last twcmty- 
1 h re(! yca rs. 

W 

After  you hit the ball do not forget that you are 
expened to make first base 
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Care of the Fire-Box. 
P. W. GOOCH. 

i There is  possibly no o lher  one par t  
of a steam locomotive tha t  r tqui res  so 
close attent ion or rellr~ires more rep:tirs, 
and is  so  esscntial to be kept in goor1 
order. a5 the  in~met l ia te  par ts  of t he  
"A~*e-l)os." and  tbc pal'ts that  a r e  joillctl 
thcl,eto. 

TIIP firr-lms, loo, is non., rind has  Iwrn 
for a long time, Ihe  greatest center of 
interest to the  builder of locon~otives, 
antl many 1lai.e speut long and serious 
study ~ I I  the s r ~ l ~ j t v t  in or t l r~ , ,  i f  [~ossi-  
hie, io br ing  out s o ~ n e t h i n ~  tha t  will 
reduce to a m i n i m u n ~  the  dangers attentl- 
ant. t h o  s l r a in s  and uneqr~al  pressnrc? 
to prevclnt, a ~ l d  last, hut hy n o  means 
the Icast, t.o protlucr a l)os in which to 
secure more  ~)crfec t ly  t he  t l l o r o ~ ~ g h  coin- 
hustion of t he  fuels nsetl and ol)lain :I 

g ~ w t e r  n u n ~ l ~ e r  of p o ~ ~ n t l s  o f  water 
evaporated or contlensetl to the pol17:d 
of fuel colls~lllletl. 

This is  a subjec t  worthy o f  the best 
mrc:hanicsian's at tention,  antl tha t  also 
of our olficials in thc  mwhi tn ic i~l  tlv- 
partmenl. 

I t  has repeatedly becn 1lrovc.n 11y e s -  
~wimer r t a l  tes t  t h a t  when a n  w g i n e  is 
worlting hard anti t he  firebox trlnl)era- 
Lure is 2.700 to :;,OoO degrees, thnt thr, 
cirmlntion ill the  parts around th r  firch- 
lios in all the  various s ty l r s  of Ameri- 
can-1)11ilt. engines is  so  poor tha t  there 
is actually a space of f ~ ~ o m  '/I" to 56" 
nest to the  sheets of the  fire-bos that  
is lillcd ni1.li the soperhnitted s t ea~ i l ,  ant1 
which, fo r  lack 01' proper circ.ulat,iou. 
keeps the water alvay from the sheets 
whilc the  fire is illus rctained a t  sucl; , a high t c n ~ g c r a t u ~ c .  

This accounts for tho unusuxl heat-  
ing of the shee(s,  la rge  espacsion of the  
parts ant1 the  tlirect cause? of "fire- 
rraclis." 111.oltcn stayboll s, and t h e  I l I i I l l Y  

ctller comnlon ills, Iresides a loss o f  fuel, 
incwasect r ~ g a i r s  resulting in loss of 
the  power w l~ i l e  in the shops, and  the  
i n c ~ w s e d  (1il11ger to the  lives of em- 
p loy ( '~  in the  resultant explosions which 
res l~l t .  

All th is  could I](, largely relievctl b y  
somc. menus of ge t t ing  good ral~it l  cir- 
c ,~~ la l ion  a r o r ~ ~ l t l  tllc fire-110s when stearn- 
in:: hard on grades and a t  all t i n i ~ s .  

Th i s  has bce~ l  wr l l  and recnognizcd 
t h r o u g l ~ o r ~ t  t he  railroad worltl, ant1 in 
all uations there  is a n  evidence of this 
by t,he various mechanics devisiug va- 
rious means to bring ilbout the one re- 
s t ,  . To  obtain throughout iile 
lioiier a raplci ant1 thorough c,irc:ulat ion. 
autl a t  the  s ame  time to prevent t h e  
"priming" which is caused in hard 
scervicc by Ihc rapid c7il'crllation \vatcrs 
releasing t h ~  stf,nrn \vhen reaching the 
surfnce. 

In the  m o d ~ r n  Anlerican locomotive 
1)eing 1111ilt today. tlrc construc4tors have 
givvn t l o ~ ~ b l p  t l ~ e  wjtlt.11 of the- space 
aronnd the sides of t he  fire-box i n  nr- 
tier to BrsL get  a longer staybolt, which 
will have as it rcsu1t:x11t more "spring." 
Second, a. , larger space in which to ob- 
tain hetler circnl:~tion.  

This  has done ;I g r w t  deal to rrl ievr 
t he  common ills, but yet  they a r e  far  
from the tlcsiretl rrsult .  

When a n  ~ngincl  is working on  high 
duty  the  shcets of the  fire-hox get  
very much healetl and espantl, n.hile 
the  shell, o r  outside sheets, remain pmc. 
tically the s ame  temperature so long a s  
the  pressure is maintained a t  n given 
I,ressure. So you see the expansion aud  
contraction of the  par ts  a r e  greatly dif- 
ferent ,  and many nneclual s t r a in s  a r e  
se t  u p  a t  each change of "fire-box tem- 
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perature," with the  many hrokcn stag- space i s  aboul 3". A plate of steel. I.', 
bolts and other  t r o ~ ~ b l e s  attendant.  ih  so bent tha t  i t  confornis to the  ron- 

S o w ,  1n.v s u y g e s t i o ~ ~  a s  a ren~eciy for  t o r ~ r  of the firve-!)ox, ant1 ex t e l~ds  from 
this is along lines that a r e  identical, al)or~t 3" from Iwlo~v tor) horizontal line 
bu t  was al~plietl in a set  oL' stat ionary of crown-sheet to within 14" of the  bot- 
boilers, where a forced d ra f t  mas used. to111 of leg. 'rho fire-110s staybolts pass 
ant1 the temperature in fire-l~os some- t h r o ~ ~ g l ~  this shecl. IT,, through holes 'A'' 
t i n ~ e s  reac~lletl 3,500 tle:rees. I ;~~ 'ger  in t l ian~eter  than the  stayl)olt. 

Tile experiment was n decided suc- in order not to cause any  binding. The  
wss ,  ant1 h a s  given more Ihan ou r  most shre:. 1'. is I~eltl 11y a suff ic i~nt  n u ~ n h c r  
sanguine expectations. 'I'o say  i t  was a ~f stn? l~o l t s  ~ ~ I ~ P ~ P I I ~ O I I ~  of O ~ I I Y I Y  to 
hucwss is ~ ~ u t t i n g  it loo ~ n i l d ,  fo r  i t  is the outsid' sheel, auti hence expands 
st i l l  largely used in tha t  district, and :!nd contracts \vill? or~tsitle sheet, and  

En5 and S~de Elevation of Flra-box 

.toi!s 1101 11 intl('r insitlv rl1clc>1 01, s t a v  
I I ~ I I , ~  a t  all. 

This  rhcwl extc~ntls tho rn t  il-e iel!gl 11 
o!' t l ~ o  fire-l~ox: u ~ ~ t l  on lmth sitlos, i111cl 
:~1o11g lic~:~cl-wi$tl~ nf \)ox. ; I ! I I I  S : ~ I ~ I ~ -  
Iicight a s  tbc, s i ~ e ~ t s  on sitlcs. 

'She o l ~ j w t  of tlicsc~ shciets  IT, ns lllr 
.liclc>t is 1:cltI ~,igi(ll,v i l l  tile w n t c ~ ,  01 
the s p u c ~ .  I l ~ a l  as  Ilwt is g a t l ~ ~ l ~ o d  in 
thc ~ a t e r  n e s t  lo I11(1 fir(.-bas, the  stPam - 

g. 
nntl h w t  irnrn~tliatrly r i sw  ant1 (':IIISPS 
tlic \rale.~. in oursitle sl);cc,c to tlesc~i~nd 
znd go u ~ , t l o ~ ,  lo\vc.i. ctl;c> o f  !)iatc. onti 
rise to lake  p1ac.c: of t11v hcatcxl watrr .  




