
Vor~ . IT. 

How We Stand in the Steel Competition. 
It i .. an interesting commentary 011 

the tall talk that goe.' on of succe sful 
merican c mpetiti 11 \vith J~ ngland 

in , tructura l engineering \vo rk t 
learn tl1at many thou and · of pound 
a re annually spent i11 the Black 
Country alone by . merican mer­
chants and comrni . ion agent. . ... t 
thi.' very moment, say .. the T!f/est­
JJzinste7~ Gazette, large orders of s teel 
for .. "tructural purpo es are being 
executed b)~ Midland rnanufacturers 
a t the in. tance of ~ merican cu -
tomer , and all branches of tl1e . teel 
a nd iron trade in various parts of the 
country report bu ines.. in a healthy 
co11dition. nother . ignificant fact 
is that mini11g machinery is till being 
freely ordered for outh frica, in 
'pite of the Tran. vaal trouble . 

+ + () 
Report on Dangerous Trades. 

The fifth and final report of the 

• 

Dangerou Trade Committee ha. been 
i:sued. The trade ... reported n by 
the Cotntnittee in clude tl1e Inanufac­
ture and u e of grindsto11es and emery 
\vheel .. ba. ic .. lag ' ork . , the rnanu­
facture of salt, flour-mill vvorking, the 
use of metallichrome po" ·der in litho­
g ral)hic \vork ... , the u. e of lead in print 
and dye \vork d)reing \vitl1 arseniate 
of soda, and the licking of label for 
reels in thread mills. The .. 1nmittee 
re1) rt generally that the nutnbcr of 
deaths causecl by dangerous trades is 

No. 3· 

tnuch g reater than supposed, the cause 
of death being . eldom inquired i11t 
by the coroner. Tl1e ommittee 
ug~e ted that in the case of death 

of a factor}' hand the inspector of 
factorie for the di trict . hould re1Jort 
to the coroner. Thus light may be 
sh€d on the \vay in \vhich disea. es 
a re induced in ma11y ea. e. where the 
rnatter i no\v ob cure. 

• + + 
Hints to Emery Wheel Users. 

T oo great a -ariety of \Vork should 
not be expected from one g rade of 
\Vheel, and if the amount of grinding 
\vill vvarrant it everal grades can be 
profitably employed, each carefull}' 
selected for it particular purpose. 

Wheel hould be kept 1)erfectly 
tru e and in balance, and in order tl1at 
they tnay not become in the least ut 

f true an emery-,,vheel dresser should 
be u ed to dre . up the wheel. a little 
each day, or (L ' often as they 
require it. 

In mounting emery \\'l1eels, never 
cro \vd them upon tl1e arb r. 

U. e flange at lea. t 11e-third tl1e 
diamete r of the \V heel. 

Flange hould al\\'ays be conca\·ed 
a11d fitted \vith rubber \vashers 
betvveen flange and \Nheel. 

Have \Vl1eels slip easily on the 
arbor, and scre\v flan ges only tight 
e11ougl1 to 1)revent \vhee]s fro1n 
: lippit1g. 

Machines on \vhich \Vl1et:ls a re 
• 



111 )ttn tc I .-h Jul d b · h ·av} and ~ trc >ng, 

and solidi\ bC>lted to a firrn fou 11clat ion. 
"' 

J, ·cp tnac..hin · '' '11 oiled, SC> that 
arbor \V ill tH t b 'CCJ tn c h ·atcd ; oth ·r­
'' is· the re is clang ~ r o f \V hee l'-> brcak -
i ng frc >Tl1 • x pan s on of arbor. 

L~'"'crs C> f ''heels are parti c ula r ])· 

(_ au tioned n()t t c run \\ heel'"' ()11 shak\ .. 
n1 a c h in ~", > r n In a c hi n e ~ i n " h i c.. h 
tl1c arbor:-; ha\ c b con1 • ]OC> ">C i n the 
boxc~ fr<J tll ,,·~ar. 

.. · ·e t l 1 a t 
r .. ~t'"' c r e 
prc {)Cr1; · acl ­
ju~ t ·d in 
relati o n to 

the \\heel : 
o t l1 c r \' · i '"'c 
acc i l e nt s 
tna) occu r 

• 
() \\' 1 11 g t 0 

\\ urk 1 .. j n(r 
h 

cira\\ n b -
t\\·ce n th · 
\\'he 1 and 
the rest. 

... ever run 
\\ h · ·Is a t a 
hi~· h ·r~pccd 
th an t h e 
In a k e r r e­
cu n1 rn end ...; . 

J)on't tr\ ' ., 

t o gr ind 
tnallcab] · 
iron \V ith a 
\vhccl that 
'\ a ..., tn a cl • 
fc r 1 ra~">, 

• 
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heat the "()rk and ~btlt. and if run 
too :, ]CJ\\ 1)·, \\'ill ,,. >ar a\\'a)· ra pidly 
anrl do but 1ittl ,,·o rk. 'rh <1111e 

~ pc e cl s h c J ul d b · 111 a i n t a i n · l a t h , 
\\·he·] \\' ·ars dO\\ 11 and th · . p 1 r f 
the ~ p1ndl ~ h u uld be incr ' .· I or­
re'"' pond in g J) a "' t h c d i c.u n · t r ( f t h 

• 

,,.h ·1 is 1 ec rca~cd. \\ h ·r th r i a 

. u ffi c.. i c 11 t a tn r) u n t () f g- r i n cl 1 n f..; t r 
,,·arrant th · u c of trJCJre than qn 
tnach in ·, thi " can b accc rnplishccl 

I 

J 

b\· tra ns-.. 
fer r j 11 er fr ( 'I 11 

h 

the fi r~t () r 
larcr ·r () rincl-t> ~ 

er to sn1allcr 
c ne~ a~ the 
\Vh ~ ·Is ''ear 
clCJ\\' 11, >thcr-
\\ i " e b y 
m ean" cJf 
cc ncpu llcy~ 

+ + + 

A Large 
Engine 

Shaft . 
• (,. 1,·e 

,"":) 

an i11 Lt."tra-
ti(JJ1 () fa 
\. e r) I a r ~ c 
eng ine ~haft 
one of three 

1u"t built b' - , 
th . 1 ~ ~th-

lc l1Cl11 Ste ' I 

a~ 11() on · 

"he ·I an b 
tna I · \\ hi h 

\\ lJ ~ l · RII> ] . LI'-:HII \I, \ l.I '-""1 C. J•:., ~I.I.~1r;cu.E .. LJL 

1n 1) an y, 
() [ .~. 1ncrica, 
fo r th .. I~<> -
to n Ii: l \ ·a t ~cl 

J> a i J '' a , .. 
4 1 11 I l1o r o/ I li t art ll ll " Tilt I rhrt a I 111JI an tl 'l r~u·n /nt: of'"' L 11 f{/11 1•1• r ," 

Ill //11.\ I j/((', 

, 

Th ~ ~ haft is 

\\'ill I · just rig ht fl>r 
k i n cl " o f rn <: t a 1 · . 

c ,-r i n d i n fr a) 1 
h b 

'"[ o < J b t a i n t h b c"' t r ~ u 1 t "', e tn e r) 
and c >runclu tn \\ h 1"> "> houl l be run 
at a "' u r fa cc ~ p cl f 5 .. oo f t. p lo r 
111 i nut e. \ · h c l s, i f r u n too fa~ t, " i JI 

h.-p. 
the 

fo r a X,ooo 
eng ine, and i ~ 27ft. JOin . long: 
cl j (lJ n c t ~ r 0 f t h c f1 \ r- \\ he 1 fi t' ., 

3 7 i n . : cl i a rn t r of j > u r n a I s, ) -t i n . : 

cl i a 111 e t c r c f c ran k cl i ~ c fi t , " 2 i n. ' f h c 
~haft i :-:; h 11 c " ·, t h 1 i a 1n .. t r of t h · 
a x i a 1 h c 1 e be in g r 7 ~ i n. 
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A N E :-\GINE HAFT \\' E IGHIXG 65, 41 0 LB. 

of t l1e shaft i , 6 5 4 r ol b. It \va .. 
fitted to crank di ~cs 8ft. in diameter 
·\\·eig l1ing 58 004lb. and to a fl)' ­
\vheel hub, \Veig hing 46,986lb. The 
t otal \\'e ight of the haft \\· i th crank 
di cs and generator fl) ' -\Vheel hub 
a:sern bled on it, al l fi ni l1ed , corn plete, 
is tl1ereforc I 70 4001 b. Tl1e .~ haft i 

• 

of fluid con1 pres ·ed 11ickel steel, 
11) draulically forged on a mandril> 
oil tempered and annealed. The 
metal of \Nl1icl1 the shaft was made 

110\Yed a n e las tic limit of 50,000lb. 
per quare in cl1 and a n elongation of 
I 8 l)er cent. in te t piece I in. i11 
diameter a nd r oin. long. 

A:-\ EXPER l l\l ENTAL ~IO!>EL BA.' I:-:. 

• 
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SECTIONAL YIE \\' OF EXPER I MENTAL MODE L BAS I :'\ . 

An Experimental Mode l Basin . 
We take the liLerty f repr ducing 

from ur con temporary the Marine 
R ev£eztJ t\\'O ill u tration f an 
ex perimental model basin , insta lled 
la ' t year a t the W ashington ~ avy 
Yard. The \·a lue of to\ving eXI)eri­
ments upon m odel of hip , fo r the 
purpose of deducing t.he re i tance of 
full - ized . l1ips from that of the mall 
mode l ,,·a. ' demonstrated by the late 
Mr. V\1 illiam Froude, \vh , at hi . \vn 
expense, started a small tank [! r 
such eXJ)eritnental \V rk a t ~1'orquay. 

In about I 870 our Admiralty 
subsequent})' recogni ed the \·a luc of 
hi 'A'Ork, a ncl a s i. ted him in it b)r 
building at I-Iaslar, near J>ort mouth. 
Other G \·erntnents, notabl )' Ita ly 
and R us~ia ha \·e n " . establ is heel 

m del ba in la rgel)· on the plan of 
Froude' , and the en terpri ' ing· firm f 
shit)builde r .. Me .. ' r :. Denn)· Bro. 

f Dumbarton, ha ·e no'v c nstructed 
for their O\vn u e. The ashington 
I3as in i , fairl)' \ve ll e~'plained in 
the ace mpa n)' ing illu tra ti ons. 1·he 
building coverin g it i sooft. long 
and a b ut soft. ,,·id in, id~ . The 
\Vater surface f the basin i sli ghtly 
sh rte r than tl1e building, being 
about 470ft. l ng. The d ep portion 
i. a b ut 370ft. 1 ng , the uth end, 
from \\'hicl1 the runs begin , being 
shallO\\'. 'fhe \Vater .... urfac i · 43ft. 
\Vide, a nd the l f) th from top of 
coping t the b tt m f the basin is 
14ft. ~ in. The ba: in i , materially 
larg r than an}T the r in xi ·tence. 
The nature f the <r r und \\'as such a , 

b 

r 
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to ren l r the con ·truction of a 
thoroughly tight and stable ba~· in 
somewhat difficult. Tl1c b tt rn f 
the ba in proper i , made u 1) f a 
layer of broken t one, upon \\·hich is 
a thin layer of conc re te, th n a h a lf­
incl1 f reuchate l asphalte , then 
about 9 in . of conc rete in 16 ft. 
length ; the key bet\veen tl1c a ri u · 
length being filled \vitl1 I-3 rtn uclez 
aspha lt, and tl1e \vh ole in, ide ,' urface 
covered \Vi th the a ·phal t. 'I' he heavy 
s ide vvalls are 6ft. thick a t the bottom, 
6ft. deep , and about 4ft. 6 in. thi ck on 
the tOJ), not counting tl1e m o ulded 
tone coping. They are in 40ft. 

length .. , ' vith a quare key bet\\·een 
adjacent length filled \Yith I3e rmudez 
asphalt. The ide \valls re t up n a 
double ro \v of pile , and in addition 
the re i sheet piling completely 
around the d eep part of the tank. 
The shallow part of the tank at the 
.. uthern exten ion i al o carried on 
piling, a it actuall)' overhangs the 
\Vate r. 

• • • 
Sir W. H. Preece and Wireless Tele= 

phony. 

Sir W. H. Preece, ince his retire­
ment from the po t of chief e lectrician 
to the Post Office, ha taken up hi 
re idence at Carnarvon, his native 
tovvn, where, a si ·ted by a number of 
officials from the General I)o -- t Office 

' he ha made succe .. ful experiments 
\vith \vi re less telegraphy on the syste m 
identified with the name o f Dr. L odge, 
of Liverpool. Profiting by the results 
o btained, ir William turned his 
attention t o the telephone, and soug ht 
within the past few days to establish 
te lephonic communication \vitl1out 
\Vires between the V o ryd and Bel an 
Points, about a mile distant tr m 
each other, on the sho re.· of the Menai 

trait . So far the ex peri m ,n t. have 
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been eminent!)· s ucces.·ful, conversa­
tion , having been carried on daily 
\vitl1out inte rru1Jtion bet\vcen the t\VO 
points named. The sound vvas quite 
dis tinct , thoug l1 n ot so loud as would 
l1ave been the case \:Vith vvires. It is 
no \v IJroposecl to experiment over a 
much g rcaterdi tance namely,across 

arnarvo11 Bar, and it is firmly 
belie ved that the result will be equally 
ucc s:ful. 'l 'heexperime11tsare being 

conducted in the intere t o f the 
Go ernmcnt. 

• • • 
Mechanical Traction by Electricity. 

t th last conference of the 
Institution f C i il F.Jng inecrs, Mr. 
Granville ~ . Cuning ham, M.I.C.E., 
read the follo,ving very inte re. ting 
paper on the above ·ubject : In the 
installation o f m echanical traction by 
electricity on tra mvvay systems the 
point to be conside red i · 110 \V tl1is 
form of traction corn pare · in cos t of 
con ·truction ancl \VOrking vvith that it 
di place · and \vhat are the condi­
tio ns that make fo r a hig h or a low 
eo t of \vorking . It \vill do u btles .. be 
admitted that unles .. such form of 
traction \ve re finan cial!)' u IJerior to 
other form s it \vould not be adopted; 
but it wi ll be useful to inquire \vherein 
this particular s uperiority lies, a this 
indicate .. the direction in wl1ich the 
skill a11d re ·o urce of the engineer 
sh ould chiefl)T be turned. The cost of 
con tructing and equipping an electric 
tram\vay systetn i very much greater 
than the eo ' t of a hor ·e ystern. The 
receipts pe r car-tni le ma}' 110t be 
much g reate r, and with the largely 
increa ed mileage run, may po ·sibly 
be e en les. ; therefore, unles the 
expenses per car-mile of the electric 
y te rn are very much less tha11 the 

ex1)ense · of the h o r e sy tern, \V hence 
can be o btained the large additional 
net revenue required to pa)' interes t 
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and s in king ru nd on the great] y· 
in creased capital in \ est-... cl? It is 
ace rdingl)' to this 1 ''ring· of th 
c st f 1 ct ri cal ,,. rkin ~· th~1 t th 
att nti n of th ~ ng·in r ~ho ulcl l) 
chi ft\ · dir et 1 ancl th b st results 

~ 

in thi .' res1) t can be btain cl onl)· 
b;· car in constructi n. 

I 1 1 the first plac , on '"hat it 111 in 
,,·orkin <r c st n1av a sa\ ·in ~T l e look cl h ; .. 7 

~ r? 
In the Inatter f \vage~ .. of men n 

tl1e car no saving can b e~ et d ; 
t\vo Ine11 ,,, ulcl be n d cl on th 
e lectric as on tl1e l1orse ca r an I the 

lcctri c c1n 1)1 )' es n1a \' C \ ' n be ex­
pcct d to requir hig her '''ages. l "' h 
main t nancc f car-body· paintin g, 
repair , an l s ~ rth ,,·o uld be 
1 racti ca ll)' th .'am in ith r cas ; 
the maintenance f th electri c quip­
tnent of th car is an addition t any 
exp ns f th h rse sys tc n1 ; s a lso 
is t he verl1ca cl ,,·ir and r eel r 
S)Tstem ; the tnaint nance of t l1 track 
\\' ul l be great r for the c l ctric 
syst m, including th r in the bonding·. 
In a ll the: it tns th cost in th 
total \Votll cl be (r reater ~ r th c l ctri c b 

tl1an for the h rse S) sten1. 'I her 
\V ulcl be sotnc a },·antag t tl1 
electric .')' .' tctn in being· able t run at 
a l1 i g l1 r s 1 J l thus I is t r i but in g t l1 e 
' ag : of 1not r1n n a nd c< nductors 

v r a I arg r ITI i 1 a o· in a 1 a)', an cl 
reducing tl1 a rnount f that ite tn I er 
car-1n il . ]~ut thi is n t a larg 
am unt an 1 '" uld n t c mpcnsat 
for the increas in the oth r items 
1n nti n d. 

'I l1 on 1)' it In r Inaining· t b 
considered is the 1 ' " r use l in tl1e 
. ~ e rv ice, an 1 it is i n t l1 is it In a 1 n 
that t h c :a vi n g c a 11 b - ffi c t 1. I~ or 
tl1is reason tl1 I)OW r hous on a n 
el ctric systc tn is tl1 }Joint to \vhich 
tl1e intcllig ne and skill o f the 

ng ineer . hould b tnain l)' cl \ 'Otcd. 
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It is ll}J n this that tl1 financial 
' UCC ss o f the un lvrtaking depends. 
If it i. care l ssly con ·tructecl " ·ith 
eng in s, boilers, and appliances that 
l o n t n ·u re a lo\\' c ·t of vvorki ng, 

then it is c rtain tha t but a small 
profit -ancl 1 rha 11s n profi t at al1-
\Vill be rcalis cl. I t is cert a in that no 
g reat financia l succ ss ' ill be securccl. 

I~ rytl1i ng that '" i 11 red uc th cost 
of }Jroducing tl1 lectri c curren t 
·houl 1 b s< ug·ht out and appl i cl in 
tl1e c< nstruction f the 1 ,, .. r h u~e. 

Tl1 cost f l1 r tracti n and bv 
.,1 

thi s is tneant tl1e c st f hors -keep, 
\\'ages f g· r m , sh ing veterinary 
ex pens s, but exclusi of dri,·cr~' 

,,·ag s rna )' b taken as ary i ng fron1 
3~cl. p r car-mil e in an as il)· \V rkccl 
t0\\'11 such as lasgO \V to 5d . per CCl r­

lTI i 1 c i n a h i 11 )' an cl In re cl i ffi c u l t 
to\\·n , such a · l_.. i \·e r I) I. Th t · is the 
c st f h r ~e tracti n a rriv d at from 
th \vo rkin g· of fa irly la rg-e ·)·stern s 
s h o \\·in <Y 7, ooo, ooo car-m il s annual 1 )' 
in lasg )\\. and r 4,000 ooo in 
IJi\·erp ol. rrhc c ·t f electric pO\\'er 
for tracti n c n th v rh a l tr lley 
\V ire .~ys t tn sl1 u Id, \ i th c nornical 
eng ines, bo il r: , and heat aYing 
a pplia nc .' , be un l r ~ l. p r car-mi] 
~ r an as il )r \\·o rkc l level t \Vll, and 
for a In r hill)' t ' n \vit l1 steep 
rrracli nts but .. -lightl;r ov r ~d . per 
car-tnile. 'J'hc c ·t he re meant is th 
c st of all \vag s, fu 1 ,,·a ter, il, tc., 
in t h p " · r h use, t g t l1 r '\'it h t h c 
c . t of maint nanc , repa jrs, and up­
keep or the p1at1t. 'fhe cars dri\·cn 
b)· this 1 \\' r ar th se \\' ighing 
about 6~ t n.. \Vl1en rnpt)· an l 
capable f s ating 26 1 ass ngcr. 
i n s i d . 13 ut in r l r t c n sur t hi: 
1 'v c o t f 'v r k i n g 1') · car In us t 
be tak n in the 1 \V r h us . I 11 

eh sing its s ite, it shou lci be plac cl 
cl >se to a pl ntiful suppl)· of ,,·at r, 
\v he rc all that is requisite for c 11 -
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d e ns ing purp .' s tna ) r b l1acl at a 
n o n1inal cl1aro·e or 1ne rel)T ~ r the co:t 
f putn ping . .. ri \·er, canal, p o n l, or 

the ~ a, '" uld a~ rd \\'hat i: n eel l. 
It s l1 uld b c nve ni ntl\ '" s itu a t l ., 

fo r t11 c s u pp I y of coal f r 111 rail \\·ay 
l in , can a 1 , r \\·ha r f, so a s t sa\· e 
the ch a ro·e , f handling fu e l. ne 
shilling l)C r t o n sa\· d in cartag·e 
\V o u 1 d a 111 u n t t a \ · r )' c n . , i l r ab 1 
utn in a y ar in a larg tractio n 

~ · ta tion. But, n e dle ~ s t o ~ay the 
1nost imp rtant matt r i , the tyr) of 
e no·i n s b o ile r , and heat sa,. r: t be 
u. d. Tl1e ,,·ri t r favours 1 \V' ·peed 
(7 r \' luti ns ) comp und c nden-
in o· ng·ine.· s uc11 a .· are built by 

nun1 r u.: }~nglish firm s b il e r · 
o f tl1c Lancashire o r Gallo \Va)· t) ·p , 
\Yith Gr en ' ~ ec n mi e r. . ...-\ plant 
o f tl1i · c l1arac te r '"a , con tructed anrl 
\\' rke cl unde r tl1e \\' ri t r '. · c harg o n 
the .:VI n tr a l l~ lectric treet Rail­
\\'a) ,,·ith the r s ult that the c : t of 
l) rt cl u cing c urre nt '"a a I itt1e unde r 
o n e fa rtl1ing p e r kil ,,·att-h o ur, and 
the cos t l)er car-1nil e le .. than a half­
p e nny· in th o p e11 montl1: o f the 
~year , ,,.h n coal co uld be o btaine d for 
9 ·. pe r t n. Tl1e con ·utn ptio n f c al 
\ Va 3·48 lb. p e r k.il \\·a tt h o ur, o r 
2·6o1 b. per e. l1.-p . l1o ur a nd tl1i: \Vas 
m a inta ined d urin g· 1nonth: o f \\·or k­
ing. 'I' h e a\·e raue fo r a \vhc le y ear 
' Y a .. o n 1) · 2: 7 ( 1 b. 1 J er e. h . -IJ. l1 o u r. I t 
i. not l) re t n led that thi i · a }Jhe-
110men a ll ) ' 1 O \\' ra t e o f con.~ utn }Jtio n. 
O n board tn a n)· o f tl1e large ocean­
g oing s team e rs a " 1 \\' a: I. 50 ] b. of 
coal }Jer h .-JJ. h o ur l1a .· been reacl1e d 
,,.i t l1 tri jJ le ex 1)an ·io n e ng ines · but 
the \vrite r be lieYe that fe \\· e lec trical 

p o " · r l1 u e"> have been able t ·h " ' 
b e tte r re ·ul t s tl1a n tho e tne n ti n e d. 
~r o r i: the rc .·ult t b e attribute d to a 

e ry large u t}JU t ; preci. e l }' ' itnilar 
re. ults can b btaine d b)' u:·ing 
imilar aiJJJliance · o n a s mall r : cale. 

• 
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In tl1 M on trcal h o u '-;C tl1ere \V ere s1x 

~oo 11. -p. n g i ne ~ , and the daily out­
pLrt f current a vcrag d 43,000 units. 
J3ut th author h as r ccnt ly obtained 
·itnilar re.· ul t · \\ ' i th a mall cable 
plant o n tl1e Birn1ingl1arn cable 
'Y ·t m. 1 n r ~97 this 1Jla11 t co n .· i ·tcd 
of a I~,air f s i11gle cylinder ngine · 
running at 53 revo lutions of 2 ~5 7 
tnaxim utn 11.-1) ., \vith Gallo \vay 
boile r.~ and 110 s pecial heat-saving .. 
appliance ·. It vvas 11eces. ary t ( ) 

incr a ·e the e ng ine po\ver to 1neet 
incre a · d traffic. Tl1e author put in 
a pair of : uper1)osecl compound con­
den ing e ng ines f 400 l1.-p., running 
at the .:atn : pe cl as before anJ 
obtaine d conde ns ing· \vater fron1 a 
\veil in conjun cti n \\'ith a tank and 
eo ling t o ,,·e r. 'I h e re ult \\'a s that 
the con u1nptio t1 f fu 1 \Va reduced 
frotn about 32 5 to n s per m o ntl1 
0 r D . 9] b. }J r Ca r -lTI il e, t 0 6. 5J b. 
p r car-mil ; a ncl the intro<iuctio n 
o f reen 's econ < 1n is e r l1a. furthe r 
reduced tl1e cons un11Jtio n to 4·71 b. 
p r car-tnile r to a bo ut 3lb. per 11.-I). 
l1o ur. On the Birtning ham ' mall 
cable ')' St e in the '-;a ing· doe: n o t 
amount in 1n n e) · t o a la rge ·urn but 
on a g reat lectric S)' : tem runnin g·, 
·a)' 7 ooo ooo car n1ile: in the )'ear, 
4lb. o f coal :a\·ecl I)Cr car-mile, at gs . 
per _t n amo unt. t o .£~5 625 I r 
an11utn ; and it i · tl1i : co n ·id e rati o n 
that g ive e m1)has is to the plea fo r an 
econ tnical p \V r h o use plant. 

T o re turn to tl1e previou · line o f 
arg utne nt. ~ t e \Vlla t a large ·aving· 
i. e ffected ,,.l1e n a co~t of id. p e r car­
tnile fo r 1)0 \\·er is s ubs tituted f r sd. ; 
on a car mile age o f 7,ooo,ooo it 1ncans 
no le a : utn tha n £131 250 p e r 
annum! and indicate . th source 
\vh nee the incre as f n e t earning·s 
ma)' be btaine l t }JCt) ' for th e h ea\·)· 
cost f e lectrical in s t a llation 1'11e 
\Vl1ole co. ~ t of \rorking a large electric 
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~)·st tn, in cl u ling \vorking charg s f 
all kinds, sh ulcl b unde r 5cl. })Cr car-
111 ile ; but this can onl)' be obtained 
\\'i tl1 a car fu 11 }' construct 1 I)O\ver 
l1ous , 'vl1er tl1e \vorks' cost of the 
c u r r n t is cut cl o \ \' n to a tn in i rn u 1n . 

"[ h 1 i tn its to 'v l1 i c 11 this n t .. l1 ad 
to b confined pr v nt th intrc duc­
tion of an:y m r~ elaborat fi g ures o r 
statistic than tho g i pen; but n ugl1 
ha"i b en said to i11clicat that, in the 
,,·riter's judgment, it is to th 1 ' er 
house tl1at the chief attention sh uld 
be directed in order t ensure the 
financial uccess of an electric systetn. 

ther parts f th :y ' tctn clairn at­
t nti >n, but it is n this that . ucce s 
c r failure mainly turns. M r tn ney 
can be 1 t on th one it m of 1 \Ver 
than \V uld l)ay· a ll th oth r ' rking 
charges, and \\'11 ther tl1 high p ten­
tial :ystem \Vi th trans~ >rm rs, or the 
multiple unit system be ad pted, tl1e 
succe. : ful working ultimately d pends 
upon ha ing engines an 1 boil rs tl1at 
\ v i 11 d the i r 'v r k '\' i t l1 a 1 o '' · c n -
sumption f fuel. 

• • • 
Agricultural Machinery in Russia. 

ccording to a recent rei) rt fr m 
()des sa, \vith the incr ascd facil i tie: 
novv given by the Government to 
stimu late the sale f agricu ltura l 
tnachines ancl irnplemcnt -, th re are 
f!UO I pr )."pect. for trade. The 
c mpetiti n f Germany and merica 
is, ho\ve\·er, being kc nl y ~ 1 t by· 
l~riti:h manufacturer , \Vh se acti it)' 
i~ alm st xclu iv ly· limited t the 
supJJl}' of portable ng ines and 
threshers of a c ffi[ licatecl syst m. 
'I' he first-named i · end avouring to 
undersell 13riti 'h firtn s an 1 t attract 
purchasers by the intr cluction f 
novelties, oft n f no l)racti cal use t 
the agricu I turalis t, '" l1i 1 tl1 second 
still re tains the rn n p l)F o f the 
trade in bi ndcr~, reaper'-i, ITIO\ e rs, and 
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horse rakes. The tne ri can ~e lf­
reaiJ r is fast s up rsed ing tl1c tnanu aJ 
r aJ)er rnanufactu r cl in J> u ~"' ia. 1' he 
incor1) rat d r port from Ki ff ~tat s 
that tl1cr \vas a g cl dctnand for 
s team tl1r shing rnachine r)', and it i ~ 

pl asing t note that reat l~ritain 

sti 11 l1 ld s tl1e fi e ld in this line, 
a 1 t h u g 11 t l1 c m 1 et it ion f r tn any 
and I I u ngary can n t be ign red and 
is a fact r b und t make it~c lf felt 
in the future. o cl i rcct i In p r­
tati n f any agricultural 1nachinery 

r imrJlement. to icolaie\· \\·as 

rec rei d last year. e en eighths f 
the derna11d for smaller i m pl tn nt~ 

'vas upJ)liccl by art icle manufacture l 
eith r here, at Ode:sa, r in Elisa­
vetgrad. ]J rtable engin ~ and 
tl1re "hers were imported through 
Ode. sa fr m Eng land. '"fhi . is the 

111 y class f g d: f I3ri tish rigi n 
that fin Is buyers h re, at1d even they 
a r b ing ou 'ted fr m the market by 
tnachin ry fr m the ,,. rks f l Jantz 
at Mannh im, in Germany. n an 
average G rman go d .· ar 15 per 
cent. cl1eap r than Briti h, and, as ha. 
been rep rted be[! re the cheaper the 
article the m re a ·ily it i: s Id, 
quality being a sec ndary c n idcra­
ti n. It is true tl1at British g ds 
hav the hig hest r putation and are 
admir d, examin d, an 1 c mpared 
witl1 tho e of [! reign tnak , but they 
are 11 t b ught. ~ large numb r of 
reapers, If-binder ·, rake ·, etc. have 
be n imp rt d fr tn America (through 
Ode a) during th last t\ year.. and 
the trade 1Jr mi.· s t a · ·ume v ry 
large pr p rti r1s, as m ·t m ri can 
machin s sent here hav be n specially 
adapt d t the 1 cal r t} uir ments. 
; fhe " ~ I n ist '' pl ugh tnad by 
Mes ·rs. I ans rne, .::,itns, and J fferi , 

f I 1) ' vi c l1 is stead i 1 y gaining g round, 
\\ 1' in g to it "i b in g spec i a 11 y rn a l c ~ r 

this c untr)'. 
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The Skilled Labour Market in August. 

'I h e fo ll \ving i,' a n x tract from a 
tnem ra ndutn ''rl1i cl1 has bee11 IJre ­
p arc I by~ th Lab ur D l)artm nt of 
tl1 13oarcl f T rad f r tl1e Boarct of 
Trade J Oltr;za/, an i a l o ( '"i th ad l i­
ti o t1.') fo r tl1 Ltlboztr Gtl~ette. It is 
bas d 0 11 2 36 I r turn .:, viz. : I 679 
fro tn e mpl yer , 542 fro m trrtd e 
union ~ , a 11d 140 fr tn the r ~ ource . 
Tl1e gene ra l ' t a t f employ111ent 
d uri11g A ug u ·t c< 11 tin uecl good , ,,.i tl1 
little cha11ge compa recl \vith July . 
'I ' l1e p e rce11tage f une rn1)l yed m em­
be r re tur11cd by tra d e uni )n , \vas the 
'am e a i11 the t\i\' j) revi u m onths, 
a nd lo \ve r tha 11 a t a t1)' s itnilar pe ri d 
,· ince I 890. In the I 23 trade u11io ns 
m a ki11g re turns, ' ith a11 a ggregate 
m embe r l1ip f 502,4 39, I 1,57 3 (or 2 ·3 
IJer cent. ) vvere rep ort d a , un ­
e rn ployed a t the e11d f ug u ·t the 
sam e pe rcentage a .-- i11 J un and July, 
cotnpared w ith 2· ) pe r cent. i11 the 
I 17 u11io n , \vith a m ember hi1) of 
466,0 2 5, fro m \vhic l1 re turns \\'e re re ­
ceived fo r ug u t , I 898. 

11{0 J) ~TE}~L l\1 ' T F C'I' RE. 

E mploym ent ha: re m a i11ed go d 
during A ug us t, and i. be tter tha n a 
}'ear ago, tho ug h it has bect1 inte.r­
rur) ted at som e of the \\r rks by tl1e 
h t weathe r, a nd a ls by local 
h liday . t the 223 \Vork · fro m 
\\·hicl1 retur11 · h a \·e be n received 
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8 1,6 55 \Vork1Jco pl e \\'e re e tTII)loyecl i11 
tl1 '" ck nde l A ug ust 26tl1, ~o,S63 
in tl1c \\'eek ncled July 29tl1, a 11d 
76, 507 in tl1e \vcck e 11cle l ug us t 27th, 
1898. '"I 'he a \·c rage 11umber of ·l1ifts 
'" rked in tl1e~c three \Vee ks \vere 
5 ·47, 5 ·5 3, an cl 5 ·50 res IJecti ye l y. 

'TI .l' - PL.\ 'TE 'fH. D E. 

'"1 h i1n1Jrov tncnt in rn1Jloyme nt 
l1 as be 11 1na i11 tained. It co 11 ti11 ues 
rnucl1 be tte r tha n a year ag< . 'fhe 
11u1nbe r of mills \ V rki11g a t the e11d of 

ug~u ·t \\'a · 390, e m 1Jloyi11; a11 e ·ti ­
m a ted numbe r f 19,6H3 \Vorl~people, 

cornpared \vitl1 396 tnill · e mployi11g 
19,6 14 \Vorkpeople a t tl1 e 11d of July, 
a 11d 290 rnill · \\'Itl1 I 5,414 \VOrkpeople 
a t the e nci f ug u ·t , r ~9t>. 

E r (; J T .t: E 1{ J 1 

( _; • 

Etn ploy·m e n t i11 tl1 e ng ineeri11g 
a11d m etal trades ha · re mained g od 
i11 tno t bra11ches. Tl1e p e rcentage o f 
une mplo_yred u11i 11 m e rnbe rs in thi · 
g ro up of trades a t the e 11d o f Aug u t 
' a~· 2·6, compa red \vith 2·5 i11 July. 
The pe rce ntage for A ugu: t, 189 8, 
\va 3 ·o. 

HIPB UILDI G. 

In the shipbuildi11g trades e tnplo}·­
m e nt has co11tinued bri . k, the 
pe rce ntage of u11e mploy ed ut1i0 11 
m e mbe rs at the e11d o f Aug u t be ing 
1·5 , compared \vith 1·4 i11 July, and 
4·2 pe r cent. in ug u t, I 898. 

- - <.> ---
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A GREAT INDUSTRIAL CRIME. 

J'f/1~' A 7 JE.JJPJ~ ;·rJ /J(J J '( '(JTJ, 7Elh~ PA J?/S' E'j\ r/-f/BJJ/ rJ_\ .... 

By BEN. H. MORGAN. 

I<. E.\ T I3P I 'f ~ IX has been 
1nade the la ughing stock of the 
co rn 1ne rcial \\'o rld , a jJrcy to 

th scnsati na l secti on of the 13ri tish 
IJrcs · a nd public, that secti on \v l1icl1 
\ VC a ll kno \v to be C\' r ready to 
sac rifi ce comtnon-. en: ancl con1 -
rn rei a } i 11 te rest. · t r n toriet)·. \ re 
regard the a ttempts that have been 
made, a:1d \\'hi eh ha ,.e cle:e r\·edl )' rnet 
\Vith ig n( tnini ous failure to boycott 
the l)a ri s I::x hibition and ]1 rcnch 
goc ds as a huge industri a I crin1e, an 

utrag on c...:omm rcia J I~ngl and . 

The)' \\'er e aiJpa rentl .Y ente red on \Vitl1-
out any considerati n as t their 
I) robable e ffect on J ~ ri tisl1 trade. 
The sensational pre.-: and par-
ticularly tl1c se journ als boa:ting 
( imperialistic JJ r) rinciplc'-5 sho uted 
'' l ~oycott! b ycott ! boycott ! " im­
mediately a fte r the I cnnes 1nartyr 
\Vas c n lemned. . \ncl t o the shame 
of the 1najority, be it said , cla im \\·as 
made that tl1ey re presented the 
gene ral feeling I)revailing a1nc ngst 
th 640 13 r j t i .' h ex hibit 0 rs. , rh is has 
p roved to b entirely fal se. 

X o a rg ument of urs is need d t 
sho\v th at the authors of the l)('ycott 
tno\'ement d id not represent the 
feelings of l~ngli sh ex hibit rs on 
this tnatt r. J~vents have de tnon­
stra ted thi : , and the cond 1nnation 
o f thei r acti Jn ma)~ be foun 1 in 
the lette rs frotn reprc<->cn tati \ J~ri tish 

-

exhibitors " l1i cl1 \\'e append to thi ~ 

articl . I a ny o f ur leading m orning 
journa ls l1a vc already repent ,cl of 
their acti n, a nd a re doing \vhat they 
can to excus the tn :el e<-> in the eye: 
of manufacture rs a nd th thin king 
13riti ·h public. 

That r ·fu : has been unju~tly 

condemned the ir can be no p . : ible 
d oubt a nd every· right-thin king 
person must ~ cl indig nation and 
d isgust a t such a I)rostitution of 
ju.·tice in this J gtl1 century. J~ut the 
inju: tice uf boycot t ing the 1>aris 
Exhibition and 1-4' rench g ds and 
labo ur i: to o ur mind , equa l if not in 
exce:. . J: F'ra nce t be condemned 
becau. e fi \'e o f her judge: and a fe\\' 
of l1 e r a r rn y o ffi c r · have ~e n fit to 
degrade thcm .·e l Vl: · in the ey'es of the 
\vorlcl ? re tho u ' a11cls of honest 
I-4 re11cl1men t b ruine l in con:e­
q uenc of the action of a fe\v 
dishono urabl · 1nen? Th re can be 
but one reasonable an~,, ·er t( th . e 

• q uest1 ns. 
11 ye tt ? v\·e had thought that 

a ll tru En ti· li~hrncn l1ad long ago 
: purned thi s m an. to any en l ho\\'­
e ,·c r g lo rious. 'fhe Frinci1)l itself is 
d egrad ing and entire!}' in opp : ition 
to tl1c rnora ls and tradi ti ns of the 
people of this c un tr)' · J usticc is 
never bta inc l b)" ·ucl1 sorctid rneans 
but by earn : t and fJersisten t appeals 
to the sense of ri ght. In our 
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xperience and kno\\·leclgc ,,. ha,·e 
found that, at lea t, in comme rcial 
t r a 11 action --, s t r a i g l1 t fo r\,. a r cl ne ss p r c­

,·ails in r'rance to an equal ext e nt to 
'' hicl1 it does in this c untry·. 

\\ hat has urprisecl u. be)· nd 
mea ' ure i , that foretno. t among·. t 
the ad,·ocate. for bo):cott and reYcnge 
ha,·e been tho e " ·ho ccupy the 
pulpits in o ur C hurch e.'. \ e are 
making· no mi. take o n this point. 
The leadin g· lig l1ts ), of 'hristianit:r . 
in thi. country· ha,·e h outed ' re ­
veng·e, ,,.i tl1 a ll their mig ht, and have 
done m re t rai e tl1e feeling . of tl1e 
public tl1an a t1)l o the r agen cy·. An 
e)·e fo r an e )re a nd a t ooth fo r a t o th ' 
ha , been their predom inatin<Y cr)· 
and as a mea11 of putting into 
practice this dete table and a nti­
chri. tian doctrine, they· ha , .e ad v -
cated the ' b O)' Cott." They have 
gone be)·oncl the ir provi11ce , in inte r­
fe ring ,,·ith the trading matte rs of the 
nation, and that they ha,·e di . clo ... ed a 
profound ign o rance of the . ubj ect fe" · 
manufactur r. · and trade rs \vill deny 
The)· ha,·e advi eel the sac rifi ce of 
national pr< ") perit)r to per.'onal . enti­
ment and \Ve unh es itatin g !)· sa)· that 
their intempera te o ratory· " ·ill l1ave 
la ting a nd ulte rior effect o n the 
trade of this cout1tr}r· 

The 1)r posed b oycott ha: l1ad little 
or no real support frnm tl1e beginning, 
and certainly' t o tall)· in ufficie nt t o 
j u.' tif)· the stand take n by -- o m e f the 
daily pres: in the matter e\·en if \Ve 
ad mit the principle to be good. It is 
true that a fevv firm .... of undoubted re­
pute have \~' ithdra\vn fro m the J~xhibi­
ti on but the majorit_y o f the name. of 
firrn s \vhich ha\·e appeared in JJrint a . 
advocates of the boycott arc no t s uch 
a: t lend th e move tn e nt an) s ig·ni­
cance in the e1·e. of the tradin g· \\·o rld. 

nd a~ for being represen t:tti \. , the 
maj o rity \ve re practical1}· unhearcl of 

- ,_ 
! I 

u n t i 1 t h c y· ''·ere g rat u it o u , 1 )' ad Ye r­
tisccl. _. s to tl1eir : incerit)' in joining 
the 1no,· tne n t, \\·e ha , .e n otl1i ng· to 
sa) , but the foll \\·i n g fro m tl1e Dazlj; 
Cltron/clc ma)? th ro,,·. o m e lig l1t o n the 
1)o int :-

The re is a s trange disc r pancf bet\Yeen 
the number of firms \\1h o a re kn O\Yn officially 
to h aYe vYithdrawn from the Pari Exhibi­
tion by \Yay of sh0\\7ing their . ympathy for 
Dreyfu and thei r love of ju tice, a nd the 
nun1 ber of firn1s '"ho h ave publicly a nnounced 
their \vithdra wal. I the expla nation to be 
found in the fact that firm s who never 
intended to b represented at Paris are 
m a kin g· a pretended sacrifice for the a k e of 
-ad ,.e rti se m en t ? 

The . en ~ ati nal pre ~ 11a\·e tl1i 
time made a rec rd blunde r. That 
our national progre. s '"ill be affected 
b)' the ir inte rnperate and unju .. t 
denunciatio n o f the fore ig 11er tl1e re 
can be no doubt, and tl1eir action 
de er,·e. tl1e uni ,·er. al condetn na­
ti on of all lO)' a l F.;n g lishmen. \ e 
reprod uce :·ample of the mate rial 
\vhic l1 . om e of the ' bO)' Cott ' pre: s 
haYe been \vo rking on. The fo llo" ring 
appeared in the corre:·pondence 
column f the DazlJI llfail :-

Som e littl tim e ago I arra ng d prc­
lin1inari s for a cvclin <J tour to Paris for ., < 

the exhibition. By resolution the party 
h ave d ec1cled now to g·o to Germa ny, 
including th Rhin e route . 

I h ave a circula r letter b efore n1 e to-nig ht 
from the sec retary of my club th e Surrey 
\\Theeler s to the effect that the tour 
arranged to st a rt thi s \\ eek for 
a nd Brittany has, by common con 
"declared void ." 

ormandy 
ent, b een 

CHAH.LE , I..;ANE. 

4, Cice!)' Road, Hanoz'e7- Parlr .. , .E. 

I h ereby solemnly S\v~ar and declare that, 
until }"ranee reo-a1ns h er lo t hono ur, by 
rei a ino- and re-i Pstatin o- Dreyfu s, I will 
n e ither vi it that d ishonoured cou ntry, buy 
or us an_v French g <,ods, nor haYe any 
dealings \YhateYer \Yith any Frenchman or 
anything· French o h elp m e God! 

\V:\I. S. FREE~fA . 

• 



hat then shal l \Ve say f this 
ex t1 act fr tn a ' leader " in Co11t -
7llerce :-

1'h e verdict of five infamous scoundrels , 
as again t t\vo honest men , which found 
Captain Dreyfus g uilty of a crim e that the 
judges. equally with the re t of the c ivilised 
world, know hi1n innocent of, has conferred 
a responsibility upon every man and woman 
wh o has ither influe nce, connection or 
association \vith Fren ch affair . A people 
like the F re nch, sunk, as th prosecution 
a nd p ersecution of Dreyfu have d emon­
strated they are, in to ~he infamou s depths 
of class a nd race hatred, to the extent of 
subverting the claims of ordina ry justice 
and hun1anity, placing them on a 1 vel with 
the lowest and meanest of t h e brutes of 
creation, are not the concern , neither they 
nor th ir a ffairs, of civilised peopl e . The 
only natural resource open to h onest a nd 
justice-lovtng huma nkind, a fter h aving 
fail ed to m a k e any impression upon this 
degra ded nation, is to bring home to this 
maniac cong lomeration of imbeciles the 
responsibility of wrong-doing a nd its tradi­
tional reward. \Ve appeal to the g reat 
manufa c turing corporations in 1.his country, 
th e U nited States, a nd all civilised Europe 
to apply their power in no uncertain manner 
by holding a loof from a ny concourse with 
such a scum-ruled faction a s the F rench 
nation now is. 

Ha. any thing more ex travagant 
and unrea onable ever been \vritten? 

W are surprised to find our e teetTl-
ed contemporaries, the .!)"'tandard 
Daily Graphir and Globe, countenanc­
ing thi. tnovement. The former ha_ 
remarked that "the boycott of the 
exl1ibition by Briti. h and America11 
exhibitor , even \vithout the as ·i tance 
of those f the lead ing Continental 
State \Vouldgo fartoensure the failure 
of tl1e enterpri e." 1 O\v, vve venture to 
say that this is a mistake. On thi s 
point we reproduce an extract from a 
letter by Mr. ]. C. Connol}' to the 
Editor of the Pa!l.Jlrlall Gazet te :-

I 889 was a first -class exhibition. The 
total number of vis itors was about28,ooo,ooo. 
On one day, August 15th, soo,ooo visitor 
attended. The total number of British 
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vi itor to Paris from May 1st to October 
J i s t, 1889, did not reach 400,000. As 
regards m erica, about Ioo,ooo visited 
France in 1889 . ' o that Eng land a nd 
America combin d sent about one fifty­
sixth of the total vi sitors . \ Ve may, there­
fore , safely surmise that a big exhibition 
could get on nicely \\'i thout such a fractional 
assistan e. nd it 1 certain that Boulanger 
m ade a considera ble pow-wO'A' before the 
I 889 S h O\\' . 

Mr. nnol.Y in our opinion, doe · 
110t put the m atte r in it. proper light, 
but \Ve beli eve that he i , u bstantially 
correct in his fi gure. . E ven if Eng­
lat1d and me rica witl1dre\v from the 
Exhibition, \Ve do not think it \Vould 
nece sarily make it a failure. But 

merica has a lready declared that 
he \\'ill take no part in the boycott, 

and so have German~y and Au tria­
H ungary. fter all our Government 
are only contributing a very mall 
amount ~ r the repre ·entation of 
Briti "h interest s indeed scarcely 
more than a quarter of that voted by 
Germany ; and if British exhibitor~ 

ab ented them.·elve , it i quite certain 
tl1at individual eng ineer and manu­
facturers of thi. country and all pro­
g re sive Engli:hmen vvould keep 
abrea t of tl1e time by attending the 
ho\v a11d ~eeing all that i up-to-date 

in foreign manufacture. 

The fo llowing· \vords of Dr. Barclay 
pre. ident of the British Chamber of 
Cotnmerce in Pari , expre · es the 
feeling of tl1e majority of Briti h 
exhibitors on the matter. He says 
that if "the Dreyfu agitation 'hould 
degenerate into a boycott of the Exhi­
bition, it \vould be an impul ive act 
of inju tice fully equal to tl1at per­
petuated by the five judge at 
R enne ." 

The action j u~ t taken by the 
Britisl1 s i, tant Commis ioner in 
Paris is gratifying, and it tend. t 

. how that our Government are fully 
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ali v t the intere ts f British trade. 
He ha. called upon the ornmi .'s ione r 
Gen ral f tl1e E x hibiti n, and 
a-- ured hitn that t11e Governrnen t 
never for a tnoment thought of 'vith­
dra,ving it participati n, a nd that if 
. ome exhibitor. had dec id d r 
threaten d to ta ke n part in the 
Exhibiti n , tl1e)' \ve re onl y i. lated 
ea e to \vl1ich no attention hould be 
paid. Th i.' i. indeed in .. ig n i fi can t, 
and hould tend to mitigate the evil 
\vhi ch the bo)' C tt movement has 
und ubtedly \vrought, a nd vvhich " ' C 

tig mati. e a ... an indu. tria l crime. 
The \Vriter l1as received a larg·e 

number f letter. on thi ."ubject from 
repre entative exhibiting firm hut 
the reproduction of a few only ar,., 

nece . a ry to indicate the genera l 
feeling on the subject. 

Whilst ympathisin o- fully with thP 
general indi~nation a2"ainst the result of 
the " Dreyfus '' trial , we have no intention 
our elves of withdrawing from the Paris 
Exhibition , considering that a boycott 
would erve no u eful purpose, a nd that it 
vvould probably do an incalculable a moun t 
of harm. 

MATTHE\VS D Y.\ TE. ' LL\IITED. 

\Ve quite agree with you that it is ome­
what ab urd that in consequence of the 
verdict against Dreyfus that En o·Iand 
should sta rt a boycott against the Exhibi­
tion to be held at Paris . \ 7\le think it is 
most ab urd. Further tha n that, we think 
that the v ry object which all British people 
vvou ld like to accomplish is likely to be 
rendered more difficult by the strong 
feelin CJs and lang uage expressed in some 
of our newspapers a nd attempt tv boycott 
the Exhibition by them. It is our intention , 
as far as lies in our power, to keep to the 
promise we have made and exhibit at the 
forthcoming Exhibition, unles something 
occurs in the meantime to compel us to 
a lter this decision. 

THE c :.\IPRELL G . ENGINE 

C O:.\IPAN-Y, Lr 1ITED. 
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W do not think that t he boycotting of 
the Pa ris Exhibition wi ll do Captain J) reyfus 
a ny crood, or his en tn i s much harm, and 
\ve do not intend to join su h a combination. 

\Ve aoTee with m e>st people as to the 
cruelty and injustice of the verdict, but w 
think tha t the fri ends Captain Dr yfus has 
a mong- hi own countrymen, a re determined, 
and will b better able to fight hi battle 
without our interferenc than with it. 

THE H~\RDY PATEJ. T PrcK_ Co., LiniiTEn. 

s intendin O" exh ibitors at the Paris 
Exhibition we arc much concern ed at th t 
r sult of R ennes trial , and the ma nifest 
injustice which ha" been committed. 

W e cannot think t hat th F renc'P people 
as a whole will 1 nd them elves to the per­
petua tion of thi crime, and we think that 
before any decision to boycott the Exhibition 
is a rrived at the French Government should 
have a n opportunity of showing its intention 
in the matter , and th is we are pleased to 
see they a re about to do. 

Naturally, if the present state of unre t 
continues, the Exhibiti on vvill be bound to 
suffer, as both exhibitors and intending 
vis jtors will be a ffected thereby. 

\Ve hope, however , that the decision of 
the ministry to ''pardon ' ' Dreyfus will be 
accepted by a ll parties as a settlement of 
the affair, and that bett r feeling will 
prevai 1 a ll round. 

It is in the interest of F rance and every­
body else that the Exhibition should go on 
a nd be a success . 

GEO. RICHARD AND CO., Lil\1ITED. 

We have not th e sli g-htest intention of 
~· i thdrawing from th e Paris Exhibiti on. 

THE FRICTIONLES.. ENGINE P CK.ING 

Co ~rP AJ. v, I ,Jl\IITED. 

W e beg to state that we have no 
intention wha tever of vvithdrawing from the 
Paris Exhibition. 

1'HE Ro SE I LE BELTI NG COl\IP Y. 

\ 1\!e have not decided to withdraw from 
the Exhibition and our arrangements a re 
proceeding. At the same time, if there is 
any disturbance in France, we should then 
have to consider the question. 

I .Jtr:\IB , SoN . n Woon, LI:\ifiTED. 

• 
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\ \ ' feel as n1uch d isgusted with French 
judicial procedure as a ny one could be , but 
" 'e int ePd exh ibitin er a t Pari a ll the same . 

'TH E GLE HOI (T u .l·r oN FIH .. E CLA Y 

0:\IPA TY, LI:\IITED. 

In con clusion \\re g ive the follo,ving 
extract from a lette r \\rritten b.r a 
\\Tell-l{nO\Vn engineering firm to a 
' bo)rcott " journa l :-

\Ve sha re at lea t in r our indi crnation 
J (") ' 

but ours is dir cted ag ainst the offi ers of 
the court-martial and the military chiefs­
not against France . 

If you were dealing son1 e telling blo\Y 
at tlze r z"rrlzt peop le \Ve \YOuld join you , 
but we dislike t he p:inciple of an organised 
boycott. It is unjust in , its a ct ion , a nd 
seen1 s a stra nge \veapon to use in the na n1 e 
of Jus ti ce . 

A o-ain, our proposed exhibit \vould b e ju t 
a ix months ' ad,·ertisement. 

No,v, we deal \Yith many countrie in 
\Yhich Justi ce i b ut indifferently ad­
ministered , and ha\·e nev r consid ered 
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pu hing· our trade there the le on that 
account ; indeed, such a course vvould 
defeat its O\Yn obj ect, for Briti h ideals wil1 
be t be spread by British t rade. 

There i anoth er a spect. The hi o-hest 
Court in t he la nd ha s pronounced for 
J u tice, and . fo~ th e mom ent a Military 
Court has defi ed It, and vve no¥-' a\\·ai t the 
nex t rno,·e . 

There is no fi na lity in the pre ent situa­
t ion, and it een1s too soon to say that 
}' ra n e refuses justice . 

The present situation in f ranee needs as 
much li;rht a nd a s little heat as possib1 e . 

\Ve can think of fe vY things so likely to 
eau e \\·a rtn re entm ent and an unyieldin o­
temper in F ranee, a s a blo~' struck from 
abroa d at the commercia l and indu trial 
cla sse , to ayenge a signal fa ilure in duty on 
the part of officers of the arm .r. 

~f th~ sham eful attitude of the army 
ch1ef br1ng s about a state of unrest , in 
\Yhich property is not safe , and visitors will 
not come in la r o-e numbers , then of course 
quite a nother que tion \\'ill be ra ised. 

B. ND s. M ~'.' EY . 

• 

• 
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THE EDUCATION AND TRAINING OF AN ENGINEER. 

By WILFRID J. LINEHAM, M.Inst.G.E., M.I. Mech. E., 
Head of the Enc~ineerin o D epartntent at the Golds11titlzs Co11tjany s Tecluziral Institute, 

N ew Cross, S .E. 

S one \vho ha spent a large 
portion of hi life in the en-

. deavour to combine the theory 
and practice of engineerit1g in their 
correct proportions, both as regards 
himself and otl1er , and \vho is being 
consta11tly a ked by parents ho\v it is 
to be done, I may, perhaps, be per­
mitted to a:y a fevv word on this all­
important subject. 

.. fhere are fe,v differences of 
opinion regarding the fact that theory 
and practice in engi11eering matters 
should be correctly combined, and 
the difficulties only eem to occur 
when one commences to discuss the 
various road towards this all-impor­
tant goal. There are, again, as is 
\veil kno\vn, some educationists who 
advise that a certain number 011ly of 
\Vould-be engineers shall be trained as 
-captains or generals for directing pur­
poses, while the rest hall not be 
specially as isted to rise beyond the 
rank of private. Surely this policy 
i a . elfish one, for it will be readily 
apparent that we may possibly thus 
be training as privates those who 
hould be trained as generals, and 

perhaps even vice ve7~"Sa. The pro­
posed method takes no cognisance of 
such peculiarities : hence it is that · I 
ay, let the marshal's baton be possible 

to every private's knapsack, and only 
let him remain a private if he should 
himself prefer to do so. At any rate, 

• 

give him the OI)portunity of advanc­
ing, for there need never be any fear 
of our not having a ufficient suppl)? 
of the rank and file. . 

In the methods of engineering 
education that have bee11 pursued in 
the past, some have erred on the side 
of too mucl1 practice, and ome on 
the side of too mucl1 theory. There 
can be little doubt that the former 
would be the least obj ectionable, com­
mercially; but it would prevent, or 
tend to prevent, g reat progre s on 
new lit1es. The latter, ho,vever, \vould 
have its revolutionary ad rantage 
greatly handicapped by lack of 
knowledge of detail or of processes. 
These one-sided methods are not by 
any mean entirely gone, for eve11 
now we have advocates of the one or 
the other of them respectively. Those 

• 

who support practice with all but no 
reference to theory!may yet be called 
legion, while in many of the higher 
colleges there i often a general notion 
that practice may be ea ily acquired 
in later life, and that theory only 
should be fundamental. . 

I need not a:y that I give my 
support to neither method, but have 

·on the contrary a strong belief in the 
necessity of a si1n1tltaneous grou11ding 
in theory and practice ; " practice " 

·being defined a the best experience 
obtainable in a large and important 
engineering vvorks. H o,v then are 
• • 

· 8 I • 
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these things to be achieved ? for \Ve 
kno\v that the past has bristled with 
difficultie , \vhile the future hold 
e11ough of them to di courage all but 
the most ardent believer in the la,vs 
of perfect evolution. We have had 
in the past (and even yet possess) 
some four ways of obtaining an 
engineering education. Firstly, there 
were those candidates \vho had to 
tal{e to shop practice as a means of 
livelihood, some remaining as he,vers 
and dra,ver , and others prosecuting 
such evenit1g tudy as enabled them 
to rise to important positions in shop 
or office, due to inherent " grit." 
Secondly, there \Vere others who paid 
a high premium, only possible to a 
few, in order to cc go through shops 
a11d office," ultimately to be "pitch­
forked " into a berth of importance. 
These ge11tlemen ometimes picked 
up theory, and sometimes, perhaps 
more often, did not ; but they had a 
manifest ad·vantage in the acquire­
ment of practical knowledge, for they 
were permitted to see and learn all 
the processes carried on in the \Vorks 
where they \vere apprenticed. Thirdly, 
there were those who cc got engineer­
ing " at some university, by a course 
of Natural Philosophy or the like, 
adding letters to their names. Ex­
cellent \vork was often done, but 
it was not engi11eering practice. Such 
stude11ts u ually became teachers. 
Fourthly, premiums \vere paid, gene­
rally high, in . order that candidates 
might be taught the profession of a 
civil engineer. Theory here did not 
come off so badly, because much cal­
culation had to be done i11 most 
"civil" dra,ving offices, especially in 
those of constructional engineers. 
Practice, ho\vever, was rarel}' obtained 
by the handling of tools and mate­
rials, but only by the viewing of \vork 
erection. 
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It is now, I think, pretty well con­
ceded that if one is to become a true 
engineer, he must, in some way, make 
himself acquainted with all the prac­
tice and theory covering the special 
branch of the profession \Vhich he 
may have chosen. Taking this for 
granted, I will now proceed to draw 
my own co11clusions as to how this 
should not and how it should be 
done. In the first place, it cannot be 
done by allo\ving a boy to remain at 
a public school till late in his teens, 

• 

and then placing him in a University 
College till he be twenty-o11e or more. 
There is no room for practice in such 
an arrangement. I kno\v that Uni­
versity Colleges have hoped that 
employers would assist them by 
taking studet1ts as " premiums" 
during the summer vacation, but this 
is only a \veak method, and begs the 
question considerably. I will, there­
fore, during the remait1der of this 
article, endeavour to formulate what 
I believe to be the happy medium of 
a combined theory and practice in 
engineering education and training. 

Assuming a boy of intelligence, 
not much troubled by illness, he ought 
to have imbibed, at the age of thirteen, 
all that a primar~y school can give 
him. Let him, up to that time, learn 
nothing that is not elementary educa­
tion : none of your smatterings of 
science. Object lessons on common 
thit1gs he may have, mixed with his 
more serious vvork : but above all let 
him have good ]~nglish grammar ; 
history, both English and corn parative ; 
geography, and good mathematics. 
He should easily have done some 
three or four books of Euclid and 
simultaneous equations ; and should 
also be taught ho\v to make propor­
tionate sketches from still life. At 
thirtee11 he should join one of those 
secot1dary schools, known as "Organ-
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i ed Science Schools" or '' Technical. 
Day Scho<?ls," and if he remain there 
from thirteen to sixteen he will 
acquire chemi tr)' , physics, fairly high 
mathematics, mechanics, machine 
dra\vi11g, and perhaps two modern 
languages. Who will say that this 
equipment has no value for the youth 
who no,v, at the age of sixteen, passes 
into the engineering vvorkshop? This 
kno,vledge, I say, will make all the 
difference in the boy's future like or 
dislike of engineering, for I have 
knovvn many \vho having had to 
become engineers for bread-and­
butter's sake, never acquired a real 
taste for the profession till many 
years afterward, for very lack of that 
previous study vvhich should point 
out the beauties of the mechanic arts. 
_1-\t sixteen, then, the boy becomes an 
apprentice fitter, but not a bound 
one. The workshop of the technical 
school has already taught him the 
use of his tools, so that the employer 
i onl)' too glad to set him on, in 
preference to tl1ose who are not so 
prepared ; and if he makes himself 
agreeable, there may be little diffi­
culty in his doing some machine work 
as well. Here the advantage of first 
apprenticeship at a small establish­
ment becomes most apparent, for in 
such a place the boy is changed 
about rather more often than in large 
\vorks. 'f o get a little pattern­
making or smithing may be more 
difficult, but if these cannot be ob­
tained in the actual works, they can 
be learnt at the evening technical 
school. This brings me to say that 
all the time the youth is pur­
suing his practice he should still con­
tinue evening study in all the well­
kno\vn · engi11eering subjects, by 
attending lectures, laboratory, drawing 
practice and workshops, and here, 
probably, the first difficulty will 

~ 

occur, unless we have the hearty co­
operation of the employers. The 
solution, however, suggests itself. 
There are always many of the rank 
and file who do not wish to rise 
above the level of " private," and 
these may continue the old tradition 
of the 6.0 a.m. commencement of the 
daily work; but is it too much to ask 
that striplings of sixteen to nineteen 
might be permitted to begin at a 
later hour, say eight or nine, if they 
• 

can satisfactorily show that they are 
doing serious study every evening 
from seven to t en ? I think not. I 
am willing to call such permission an 
act of generosity, but it is scarcely so 
much as a robbing of Peter to pay 
Paul, for the mo11ey lost on the 
morning hours will be more than 
repaid to the country by the in­
creased value of our best young 
engineers. It is a nat£onal question. 

By the age of nineteen the student 
will have acquired a considerable 
mastery over both theory and prac­
tice, and his knowledge of de~ign will 
be so important that his firm may be 
very glad indeed to admit him into 
their drawing office. If they cannot, 
he must apply elsewhere, for to the 
office he must go; and he will thus 
be able to put in t\;vo years of real 
office design before he is twenty-one. 
Presuming he has continued his study 
satisfactorily at the evening technical 
school, he wil l by this time have 
acquired a knowledge equal to, or 
better, than that of a Whitworth 
Exhibitioner, and will certainly have 
entered the Institution of Civil En­
gineers as a student, the examination 
having no fears for him. The men­
tion of this last "matriculation" (may 
I call it?) reminds us that his appren­
ticeship or technical study prefer­
ably both should have been served 
under a corporate member of the 
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In. titution to permit him to take the 
examination. 

I have thus drawn up what I be­
lieve to be the best training for a 
mechanical engineer ; but, however 
he may finally specialise, the youth 
must alw a;'s co1n 11zence on mecl1anical 
engineering. If he proposes to be­
come an electrical eng ineer, he should 
make the change at about the age of 
nineteen, when he leaves the me­
chanical shops, and he must a lso 
a rrange his evening study to suit. 
If, on the other hand, he wishes to 
be a civil or con tructive eng ineer, he 

' 
should similarly change, and enter 
the office of a gentleman or firm 
prosecuting the kind of engineering 
he desires, who will only be too 
pleased to have a draughtsman of 
sucl1 valuable practical experience. 
The problems of erecting large work 
would, of course, come on at a later 
period, and would have to be largely 
left to individual observation. 

In closing, I may d raw together 
the previously-deta iled propo. a ls as 
follows,':--

• 

• 
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Proposed Co~t1''Se oj Educat£on and 
Tra£n£ng for a young E1zg£neer, up 
to tlze Age of T zventy-one. 

AGE. C UP TI01 . 

U p to 13 . . At a pri n1ary school, with, 
pr \f )ra bly, some private 
tuition. 

13 to 16 . . At a te ' hnical day chool, 
stuclyi ng sciences, pure 
a nd applied , and the use 
of tool . 

16 to 19 . . In the mecha ni a l work­
sh op of a large firm , 
1 a rn in er fitting, machin­
ing, etc . ; venings to be 
spent a t a t echnical school, 
learning the a dvanced 
s tag of a pplied engi-

• • n \cr1n g sc1ence . 
19 to 21 . . In th .) dra \ving offi ce of a 

mech a nical, 1 ctrical, or 
c ivil engineering firm ; 
continuing al o h is even­
ing tudy into the hig hest 
stacre f th subj ects . 

~'inally, let tho e \vho wi h to fol­
low Law, Medicine, or the Church, go 
to the U niver ity or high school till a 
late age ; but the engineer must be 
an engineer above a ll things, and his 
school is the scho 1 of experience. 

• 

-- ~ •. 

• 

• 

• 
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THE HISTORY AND ·DEVELOPMENT OF 

MOTOR CARS. 

By W. FLETCHERt M. Inst. Mech. E. 
Author of " Stea11z on Colll!llOIZ Roads," &c. 

• 

III. SOM"E HISTORICAL MOTOR CARS. (Contz'nued.) 

N the present article we purpose 
to describe several small and 
light motor cars. Few engineers 

have taken so deep an interest in the 
history and construction of motor 
cars as the late Mr. I. W. Boulton, of 
Fairfield, Manche ter. During the 

duced from a photograph. From the 
eng raving, it will be seen that the 
carriage was mounted on three 
\vheels, the two hind wheels were 
the drivers, and the sing le wheel in 
front was used for steering. The car­
riage ran very smoothly at eight to 

• 

' 

• 

FIG . 14.- BOULTON'S MOTOR CARRIAGE. 
• 

last few years the writer has received 
numerous letters from the above­
named concerning the motor cars 
made at his works at Ashton-under­
Lyne. We vvill refer to one of 
the e, illustrated by Fig. 14, repro-

• 

ten miles an hour, due, in a g reat 
measure, to the laminated springs, 
which received most of the weight, 
and to the employment of wood 
wheel of large diameter. The lead­
ing vvheel was also fitted with a 

' 

• 
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spring. T wo cylinders \VCre b ltcd 
to the side frame~ near the boile r. 
Steam was conducted to the cylinders 
by two separate steam-pipes as shown. 
A pitch driving-chair communicated 
the motion from the crank-shaft t o the 
driving axle. In orde r to reduce the 
number of working part , the eng ine 
wa not provided 'vith link motion 
reversing gear. It \ V a urgecl that 
the little vehicle could be quickly 
s topped and turned round. The 
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shaft was fi xed a fri ction cone carry ing 
a g rooved J)Ulley 6in. diameter, and 
from this pulley· motion was commu­
nicated to the driving-wheel by a gut 
cord ~ in . diamete r, thus allowing the 
engine t turn \vith facility. The 
leading \vheel \vas carried in a fork 
with a v lute . pring and rubber 
washer. The ma in bearing-springs 
were f g reat length, and fitted \A.'ith 
rubber washers, a: shovvn. The . team 
cylinders were 2~ in. diameter and 

------

4in. stroke. o re-
• ver tng gear was pro-

vided. A good brake 
acted on both the 
tyre of the driving­
wl1eel . The \vatcr­
tank vvas placed be­
neath the floor. The 
tnotor car \Va. built 
to carry two persons, 
a nd Mr. T odcl 
g ua ra11teed to run 100 

mile · in ten hours 
over any high road 
in England. We may 
add that the little 
tn tor car \va a prac­
tical u cces., and 
many \vould h ave 
bee11 tnade but for 
the R oad L ocomo-

FIG. 15.-TOJ>D'S STEAM C RRIAGE. 
tive cts, w hi ch 
s tr a n g le d man y a 

useful vehicle in it infancy. boiler was 2oin. diameter, and 36in. 
high, of the vertical tubular type, the 
working pressure was 6olb. per sq. 
inch, and the \veight of the carriage 
was under 20 cvvt. 

.... L\n interesting little motor car was 
made by Mr.- L. J. T odd, in 1869. 
Fig . I 5 shews a side elevation of the 
carriage. The driving-wheels were 
4ft. in diarneter, made of \vrought 
iron ; on the boss of each driving­
wheel was fi xed a g rooved driving­
pulley. On each end of the crank-

neat motor car wa. made by 
Messrs. atley and y res, of York, in 
1871. Fig. 1 6~~ : ho\v. the waggonette, 
which deserve. a fulle r description 
than we can accord to it. It \Vas 
driven by a h orizontal engine placed 
under the floor f the carriage. 

P ower wa tran mitted from the 
cranksha ft to tl1e main axle by· a pair 
of small spur \vheel. . !11 order to 

-
•· I a tn indebted 

illustration. 
to Tlze Engineer for thi~ 
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reduce the number of part , only one 
travelling speed \va , provided, but the 
travelling pace on the road could be 
regulated b}' the stop valve. T he 
motor car \N"a vvell-mounted on 
spring . \Vood driving-\vhecls \Vere 
adopted , \vith vvrought iron ty res and 
light \Vrought iron pokes. The front 
steering-\vheel \va made in the sam e 
manner . pecia l uperheater \Va 

objections urged again. t teatn for the 
propul ion of m otor cars, tl1e supposed 
great \Veight i al\vays d\velt upon. 

Messrs. L ough a nd Me enger con-
tructeda tiny m otor carin r858, as 

illustrated in Fig. r 7· It \vas fitted 
with a d ouble cylinder eng ine, and a 
vertical boiler \vorking at r 2olb. 
pressure. When the boiler and tanks 
\vere full , the machine only \veighed 

.. 

• 
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FIG. 16 .- ME SR . CATLEY AND AYRES' STEAM \VAGGONETTE . 

fitted in the base of the chimney, 
\vhich thoroughly dried the steam 
before it was conducted to the 
cylinders. The carriage mad e very 
little noise ' vhen travelling, and no 
vibration was experienced by the 
riders. ...t\n important feature of 
Messrs. Catley and Ayres' \vaggonette 
was its very moderate weight. Whe n 
the boiler, tanks and coal bunkers 
were full ready for the road , the total 
weight vvas only 19 cvvt. A mong the 

8 C\vt. , and run fifteen rnile an h our 
on the level road, and ix mile an 
hour up inclines of one i11 t\venty.~ 

By Fig. 18, \Ve illu trate a moto r 
car m ade by Mr. G. H. Goodma n. 
This vehicle it will be een, \vas pro­
pelled by a pair of direct-acting 
eng ines, and the boile r \Vorked at a 
high pressure. The dog-cart po ,_ 

*A detailed description i: giYen of thi carriage 
in "Steam on Common Roads. ' E. and :F. N. 
Spon. 
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History and Development of Motor Cars. 

periences." We believe 
that something may be 
learnt from the mall car­
riages illustrated in the 
present issue. The \vriter 
goes on to refer to a most 
·uccessful steam carriage 
built for Mr. George Salt, 
of Sir Titu Salt and Sons. 
" Thi \vas pre en ted by 
the O\vner to Mr. F. Hodges, 
the Lambeth distiller, and 
with him I had many 
journeys to Barnet, Streat­
ham, Margate, and other 
places, in the nig·ht time. 
This motor car had a 
horizontal steam boiler, a . double­
cylinder engine, and seats for eight 
persons. It could run fifteen miles an -
hour on the level, and ten miles an 
hour up hill. It made no noise, no 
mell,no exhau t,and \vas only stopped 

running by the la\v vvhich prohibited a 
speed of over four miles an hour." 

The vehicle '"a made b}T Messrs. 
Garrett Marshal! and Co. It is illus­
trated and de cri bed in "Steam Loco­
motion on Common Road ." We ma:y 
supplement Mr. l\1erry\veather's remi­
ni .. cences by quoting a fe,v lines from 
the above \vork. Mr. Hodge · chris­
tened the car the Fly-by-night, and 
it did fly through the Kentish villages 
\vhen most hone t people \vere in their 

FIG. 19.- ARMSTRONG'S STEAM CAR. 

beds. Its enterprising owner was 
repeatedly pulled up and fined , and 
to thi day his exploits are re­
membered against him. H odges ran 
the carriage 8oo mile ; he had six 
summonse in ix week , and one was 
for running thirty miles an hour. 
After which the carriage \vas s upplied 
with a fire ho e and the paraphernalia 
of a fire engine, the facetious 
passengers wore helmets of brass, and 
thus escaped legal interruptions for 
some months ; but in the end the Fly­
by-night was made to cra,vl at four 
miles an hour, in spite of the bra -
helmeted passenger and the fraudu­
lent hose pipe, etc. 

( To be coulz'nued. ) 
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COMPARATIVE ADVANTAGES OF ELECTRICITY, 

STEAM. AND COMPRESSED AIR FOR MINING 
• 

PURPOSES. 
By WILLIAM EDW ARD GARFORTHt M. Inst. C.E. 

• , 

(A Paper read bifore Tlze Institzdz"on of C1v £l Eng-inerrs.) 

HE question of mechanical 
power for underground require­
ments connected with haulage, 

coal cutting, pumping, etc., is at the 
present time occupying the attention 
of mining men perhaps more than 
any other subject. High-pre sure 
dry steam is the most economical 
power for use on the surface. E lec­
tricity is the most economical and 
convenient for transmission of power. 
Compressed air is the safest under­
ground. A combination of the 
foregoing will probably prove to give 
the best results. 

Whilst high-pressure dry steam is 
the most economical vvhen generated 
on the surface in boilers of modern 
type, and supplied within a limited 
distance from the winding, pumping, 
dynamo, hauling, and other engines, 
yet this remark does not apply when 
the boilers, engines, etc., are placed 
undergrou11d. The expense of main­
taining boiler flues, the danger of 
setting fire to the surrounding strata, 
the difficulty of dealing with the 
exhaust steam, and of obtaining 
suitable feed water, etc., makes this 
system unsuitable for use in this pit. 
Besides, there is also a serious 
interference in maintaining strict 
discipline amongst the workmen, and 
sit1ce the introduction of the Com­
pensation Act insurance companies 
have refused to undertake extra risks 
\Vithout increased premiums. These 

objections, amongst others, will in 
future prevent the erection of boilers 
underground. 

Many instances can be given of the 
successful working f underground 
haulage by e11gi11es placed on the 
surface and rope carried do\vn the 
shaft and for long di tances into the 
workings. P rovided local condition 
are suitable, a11d proper attention has 
been given to the drum , pulleys (of 

• 

large diameter), ropes, a11d accessortes, 
this sy tern of l1aulage is probably 
the most economi cal that can be 
adopted, besides gi vir1g, as regard ' 
fire damp, the add itional advantage 
of safety. 

The statement that compressed air 
is the safest povver convey to tho e 
in charge of coa l mine , which natu­
rally and sometimes sudde11ly give off 
large quantities of fire damp, an 
impression of adva11tage which com­
pensate to a great extent for the los 
of economy. The latter can be 
ascertained, but it i almo t impossible 
to estimate the los sustained by the 
stoppage for some months of a large 
colliery consequent on an explosion. 
Even the most tnodern compressed­
air plant, designed either on the \vet 
or dry principle, . ~ in gle or double 
stage corn pression, \Vater jacketed, 
driven by engines and boilers of the 
most modern type, pipes of large 
diameter, 11umerou a ir receivers, etc., 
show that the los e by heating, leak-
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Comparative Advantages of Electricity, Steam and Compressed Air. 91 

age, etc., are such that, from an 
economical point of vie\v, compre sed 
air cannot compare \vith electricity. 

Before referring to the advantage 
to be gained by the use of electricity, 
it may be pointed out that there are 
in a coal mine sufficient natural 
danger (fire-damp, etc. ) without in­
troducing artificial one . As an 
instance of this, several collieries 
formerly forced artificial gas from the 
surface by means of a team jet down 
the pit to light the road5 near the 
bottom of the shaft, and where the 
traffic was greatest. So long as every­
thing connected vvith the underground 
\Vorkings appeared sati factory, no 
complaint \Vas entertained, but when 
an explo ion occurred it was suggested 
the eau e of the accident was an 
accumulation of artificial gas above 
the roadvvay timbers, due to leakage 
from the pipes. In the same way 
electricity i , b)' some engineers, 
being recommended for u e at the 
coal face in all mines on account 
of its greater economy a compared 
with corn pressed air. The danger 
connected therevvith may not be 
fully realised in the case of certain 
deep mines until an accident takes 
place, attended vvith serious loss of 
life. Then, judging by other accidents, 
economy is forgotten in regretting the 
loss of life, and afterwards in consider-
ing the claims made by the relatives of 
the men \Vho have been killed or in­
jured. At the same time, there are 
many mines in which it will be per­
fectly safe to use electricity, provided 
the cables, motors, and accessories 
combine the latest improvement . 

By the use of electricity not only 
can high efficiency be obtained, but 
both generating and transmitting 
machines are exceedingly compact 
and require only a limited area, the 
cables are easily and quickly laid, 

occupy 'mall space, and, being flexible, 
are not affected by the lifting floors of 
the mine. 

The cables do not require rigidly 
fasteni11g underground ; it is, in fact, 
preferable to u 'pend them by means 
of a cord from the props upporting 
the roof, o that in case of a fall of 
tone, etc., the u pension break. 

readily, allowing the cable to drop, 
thu aving it from injury. 

With regard to the t\vo systems­
polypha e and continuou current 
- each has it advantages and 
drawbacks. 

The chief point of the three-phased 
current ystem are : 

I. Absence of commutators in both 
generators and motor , with conse­
quent saving in \vear, reduction of 
repair and rene\vals, a11d less need of 
constant skilled attendance. 

2. Complete immunity from spark-
• tng. 

3· No starting re istance required 
for motors up to 10 b.h.-p., unle , 
exceptionally large tarting torque is 
required. 

4· Generator of inductor type have 
all \vindings fixed. The rotor \vind­
ings of motor have lovv potential 
difference, and are not liable t o burn 
out. High pres ure can therefore be 
transmitted \Vithout risk to generator 
or motor, and copper is saved in the 
line. 

With respect to the continuous­
current system, the follovving may be 
mentioned: 

1. A single pair of conductors is 
required, as against three conductors. 

2. Greater starting torque can be 
obtained with the motors. 

3· Accurate measurements can be 
more readily taken. 

Frotn a pit\vork poi11t of vie\v, the 
complete absence of sparking at the 
motor would at first sigh.t seem a 
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cons i I er at i < n in fa\ u r f the tl1 r -
phase curr nt. "I l1c b ,' t c ntinu u ·­
curr nt m t rs ~ r tl1i \\'Ork are, 
h \Vev r, no\v u"'uall) b x cl in, ancl 
for all 1 ractical l)llrl 'es ar ga -
tight. Thus tl1 dana r att nding tl1 
u n cl r ro u n I u ~e f e 1 ec t r i c m o t r , 
fit t I ' it h th 1 at c · t imp r \ ' m n t is 
r due d t a minirnurn. t th ame 
titn b fore a l })ting 1 ctricit}~, 
ev ry p .. ible dan rr r h ul] b c n­
sider d a11d guar l d again t peciall)' 
in the lin of cabl ~. fall f r f, 

r ther acci l nt ma)' at an)F m ment 
produce a h rt circuit or e\ r the 
cable, and r .-- ult in riou .. --- parking. 

h uld thi tak place n th ut-
skirt of an uny ntilated af con e-
quent on tl1e m th d of dri\ ing 
straio-ht '" rl~, and '" rking back the 
pi 11 a r .. 'vi tl1 a '' · i g l1 tin g roof and an 
at m ph ere cl u l I \vi th fin coal 
du ·t du to th c al face b ing cut b}' 
a machine, th n tl1 1 r ducti n f an 

lectric arc iY s all th fact rs [! r a 
eriou accident. 

Th o-r at ·t care h uld c ns -
q u n tl) b b t '" l n thi · p rti n 
of tl1 I ctrical i n .. ·talla ti 11, and the 
}' ·t m i11 vol \ i ng- tl1 im })1 ' t arranh -

m nt and lea ·t numb r f cab] s 
~hould b prc~ rr d. 

Th sa~ t) fa rninc i niy· qual 
t th m st un ·a[i lamp r appli-
anc .. us cl in it, in the .. me \Va)· that 
the "tr nrrtl1 fa chain is nly· qual 
t tl1e ' eak t link. 

\ F i tl1 r ga r d t t l1 b t [! r m f 
cab 1 £; r c n t i n u u. c u r r n t i 11 m in i no­
'' · r k, eo n c n t r i c c n duct or .,. e rn t 
b the im 1)1 . ·t and afc -- t. 

The a I pti n f an arth d circuit 
is O}Jen t rnan)' bj ction . a~ t)· 
is tl1e predominant fact r i11 planninrr 
all underrrroui1d \Y rk, and a ti o-l1t 
)pst m i. n thi .. ace unt to b 

pr ~ rr d. curit}· fr m '11 ck i .. 
claim I ~ r th arth d ") stetn, but 
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in I ractic tl1i ." has n t al ''a) been 
~ u n cl t b t l1 ) ea . 

F r th cabl \\·hicl1 re 1 ui re t b 
\'·erticall)' su ·1) n lecl d \\·n th shaft 
vulcan i .. d rubber i th b .· t cl a. f 
di l ctric. Th Yer}· b "t qualitie of 
rubber, ~ uch a ar u 'ed ~ r l1i o-h-cla,"" 
und ro-r und ,· tr t mains, ar to 

ft t r thi. , and a er d insulating 
rubb r c ntaining m re pi o-m nt 
and f it1crea.. d thickn ss sh ul ) b 
empl yed. 

The c r h uld b lap1 d '' ith 
tap and c m1 und d a11d sh ath d 
,,·ith galvani ed ir n ,,·ire f ab ut 
No. 16 .\~' . . comp und d and 
coated 'vitl1 c mp und d jut . 

Lead-co,'er d cabl h uld n t b 
u ed for pit '" rk. 11 cabl ~ . hould 
be h ath d. a prim urc , 
team \ h nu d under th c nditi n ' 

previou 1) d cri bed po .. .. :· th 
gr at t ady·antarr . F r the tran -
m i .. i 11 f po 'v r t a d i ... tan c 
I ctricit i th m t c n rnical 

effici nt, at1d l1andie t. In th 
pr .. · nee r ,,.i th th 1) sible 
r ccurr ne f ga. c m pr .. d air i .. 
th nl}p ne \vl1ich can b ab · I ut ly 
r li d upon. For tl1e di ·tribution of 
p \ver t dL ta11t part f th mine the 
\\·rit r ha nman)· cca i n ugo· st d 
and ad\· cat d th tnpl ) ' ffi nt f a 
c mbi11ati n f th ~ r er in cr, i.t.t 
a n ratin o- th lectricit) n th 
urfac and b}T ·a cab] d ,,-n the 
l1aft and al ng th main r ad .. 

c nve)·ina th am t an I ctric 
m t r c upl d b)' g arinrr or r p .. 
to an air c mpr r fi ... d in a'' 11-
\·entilated I) iti n at a sa~ li -- tanc 
from tl1 c al fac ; th n tl1r ugh pip s 

of ~" uitabl diam t r , cot1Y )·ing th 
ed air t pttmp haulincr 

encrin · r c al cutt r a .. d ~ ir d. 
A .. the c al fac ad\'·anc s, th m t r 
and c m pr s r · ar m ,·cd. 13y· thi .. 
arrang m 11t th ... urfac eno-inc l1 us 
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and foundations are saved, and the 
motor, etc., can vvith a little extra 
vvork be fixed in a disused road. By 
a careful consideration c:>f the circum­
stances and requirements, this com­
bination of the best characteristics of 
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each sy tern should overcome all 
objections to the low efficiency of 
corn pressed air and the danger of 
electricity, and lead to a consummation 
of an economical and afe system for 
the distribution of po,;ver underground. 

--+--

THE MODERN STEAM PLANT.* 

By IVORY M. HANSON. 

T the present time, ' vhen the 
tendency is to reduce the cost 
of production, you may be 

ure any appliance that will help 
along this line will be favourably 
received. 

In the matter of steam povver pro­
duction the first place to look for a ... 
saving is at the coal pile, as the larger 
the steam plant the greater will be 
the expense of running and a larger 
amount of coal is used , so there are 
chances of mal{ing larger savings. 

The first step in this direction 
should be to determine what fuel will 
evaporate the larger amount of water 
per unit of cost under the best condi­
tions, with the combustion in the 
furnace as nearly perfect as possible, 
providing the appliances used to make 
it so do not cost more than it would 
to allow the combustion to be imper­
fect. f'or example, it would not pay 
to instal a mechanical stoker if the 
interest on its cost and the cost of 
repairs \vould amount to more than 
the saving in fuel and labour. 

We should find the amount of heat 
in a given fuel by ·a calorimeter test 
and next find the amount of heat 
absorbed by the water, which can be 

• 

* I~ead before l\1ass. No. 17, Low ell. • 

• 

• 

found from the number of pounds of 
water evaporated per pound of fuel ; 
after finding the ere ults it is an ea y 
matter to determine if you are getting­
good results. If :you do not account 
for more than half of the heat in ·the 
fuel you may conclude that something 
is wrong ; either there is imperfect 
combustion or the gases are passing 
up the chimney at a higher tempera­
ture than they should, and there is 
large amount of radiation and loss by 
thin walls and cracks in the boiler 
settings. 

• 

Ideal results are obtained when the 
temperature of flue gases is of nearlyr 
the same temperature as the steam. 
"fhese temperatures may easil)l be 
found by the use of the pyrometer or 
a protected thermometer introduced 
in the. flue and a thermometer 
inserted in the steam pipe of the 
boilers. 

It is evident that it vvould not do to 
reduce the temperature of the flue 
gases below the temperature of the 
steam. The flue gases may be 
reduced below the temperature of the 
steam, after having passed throua h 
the boiler, by the use of an econbo­
miser, which is the only practicable 
way that more heat can be taken 
from the gases. 
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'] 'h, f~ · ·ti\ ·n ·~~ of th ~ t ·arn 
plant in th · \V a}' Jf cconon1 y cl -
p ·n Is upon th }) c ilcrs and their 
appliance~, su h as \\' 11 -d sig ned 
f urn a s \\ ith grat ·~ ha ing prc per 
air spac ·, tn · he ni a l c;, t k ·r", C • cl 
\Vat ·r h at ·rs , flu · n rn i ~ r~ and 
tncchani al or natural lraught. 

T h l o j I r \\ h · t h r f t l1 \ \\ at r 

t ul)C c r th fir · tu 1) t j ) , "h u 1 l 1 
of t h be<:; t d · "l i g n. It is s t i 11 a 
}U . ti on vvhi h f th t\v types gi 

the b st ono m}" ; th \Vat ·r tub 
ty p has s ~ ral a lvantag s c r th 
fir tub t) ' J th y b in <> quick 
'-;t atn rs, and al.)il)' fore d bey Jnd 
thci r n rtnal rating. 1\ noth ·r I in t 
clai tn d C r th In i. tl1ci r saC ty fr m 
clisa. trous CX }) l J i )n "l. 13ut th y hav 
th ir di. a l an tag s higher c st, an l 
g n rally th flu · gas 1 a e the 
boiler at ·ry high tc tnpcratur , \ hich 
ncccssitat ':i the u · of cc nomi ers. 

t the pr . nt titn , all things cc n­
sid ,.r d, thcr ar<.: n b tt r b il rs 
than a \ 11 - des ig ned hori z ntal 
t u b u 1 a r h n good c n m}' i s I "l i r I 
abo otl1 r c 11 '-l id rati ns. It \ ill 
b undcrsto( d that thi s type of b il r 
s h o ul cl ha v c the l c s t a }J pI i an 'l t o 

'nable it t c ffiJJar favourc bl}' \vith 
otl1er types. 

]~oil rs, in a larg number of cas ~s 
(}o not g ive good r s uits b caus th y 
are not pr JP rl)' cared for. f-. r 
i n stan c~, you tna }' instal a first -c l as 
})oiler plant, but if the b i I r~ ar no t 
J)rOJ)Crly fired and k pt clean, b th 
inside an l uutsid , th 'results ol tain d 
\vill not be g< c d. ()ne can not sa}' if 
y u instal a c rtai n t)' fJ of boi I e r, or 
feed \\·ater h at r, Jr rn chanical stoker, 
or feed pum1) and other applianc s 

that are said to }) firs t -cl a. s, that the 
results \ ill l · th b ~t, ~ r th rcasc n 
that the different applianc s requir 
di~ re nt treattn ·nt. u \Vould n t 

put in fire tub · b il rs to furni sh a 
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larg · arnou n t c f st ·;un if JU had a 
er)' I i m i t , cl fl o or s p a cc.:, or you \\' o u J d 

n t 1) ut in an c x h a us t ~ · ·d \\'at r 
h at ·r if you had \\·at r at 212 d g. 
\\ ithout it, as tl1 ·r · '' ould l · n thing 
gait ·d ; you \vi)l fi1 d instanc .. of 
this ~c rt all th r ug h th st cun plant 
t h at \ J u l I a J) J) 1 ) t c t h is 1 o i n t. 

]~ ·ry st ·am plant ha~ it s >\Vn 

p c u 1 i a r c n d it i 1 t o 1 1n t \V i t h 
and th eng in r ~h uld b ~ fami liar 
\vith th conditi n ~. 

( ·c mpl t l urning o f th · , l tn ·an 
p r~ et c< In bus ti( 11. \ h n a himn y 
dis harg .. larg quantiti s f m ke 
y u ma b ur that the fu 1 is not 
c 1npl t 1)' burned. [n tJ m · ca"ics 
thi <:i may b r m di d b intr ducing 
m Jrc air i11t tl1 furnac , or by a 
c mbu sti n chamb r r by changing 
the In d f firin J, a , by harg ing f 
th furnac n at a ti1n , r by 
caking in fr nt and l)ushing the fir 
back. 

I f a h t fi r i: n t i r 1 )' c o r cl by 
fr ~h c al th h at of th furnac is 
1 \V red ~ o tl1at th gas ) that ar 
lib ~ rat cl fr In th fr sh c al a rc n t 
consumccl, as they pa~s upth chimn y 
in t h ~ r rn f .. tn k . • c hang in 
the mcth d f firin g \V ill so In tirncs 
effect a larg sa ·i ng. 

[ t is practi cal 1 }' i 1n 1 s i1)lc t btain 
IJ rt et c ml ustion, n \Vith the b .· t 

d sign d furnac ~ and th bc"t 
tn chanical st k rs a , appl i d to 
b il rs. g l fir tnan can a il} 
sav 1n r than l1i s \ ages, a poor n 
\\·ill \ ac;,tc consid ral ly m Jre than 
: h u 1 l b p r In it t cl. J-." r t hi · r a son 
}' OU can s \V11 tn hanical s t king 
i s · a 11 u ring t s ) In tn an ag rs f 
larg ~team pl c: nts. nothcr p int in 
fav ur f tnc hanica l . t k r is that 
th y reduc tl1c cost of lal our. 1' h 
in ta] la ti n of the tn eh an ical s tc kcr 
in a larg st atn plant \\' uld irnJ rove 
t h c o rn lJ u ~ t i n an cl r d u cc t h c u '-; t f 
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labour, but the eo t and maintenance 
may overbalance the saving. 

Mechanical. taker may· be installed 
\vith profit \vhere coal i cheap and 
where there are conveniences for 
handling coal b]T machinery, as it 
reduces the amount of labour required. 

Where mechanical stoking has been 
a uccess tho e plants are equipped 
with conveniences for handling 
the coal, from tl1e coal dump to 
torage bin , over the boilers, and 

carry the a he from the ash pits to 
some conveniet1t location where they 
may be dra\vn off into carts or cars 
and carried a\vay. 

This sort of an arra11gement \vould 
onl}T apply to la rge steam plants of 
I ooo h.-p. or over, and even then the 
large cost for repair and interest on 
first cost would perhaps overbalance 
the 'aving. 

We will no\v take up the matter of 
waste heat \vith a non-condensing 
plant, where the exhaust steam is 
allo\ved to fto,v to the attnosphere, 
and where the conditions are such 
that the flue ga e are not much 
hotter than the steam. It is almost 
useless to introduce an economiser 
into the flue \vhen, as you are letting 
large quantitie of latent heat go to 
waste in the exhaust steam which can 
be recovered by the use of a properly 
constructed exhau t feed water heater. 
The ame point applies to the con­
densing plant, \vhere you can place a 
heater in the pipe that leads to the 
condenser. 

In a pla11t that uses the exhaust 
. team for boiling \Vater, heating coils, 
and for \varming the departments, 
and where a back pressure is 
employed and the exhaust steam is 
allowed to go to waste only at short 
periods, the problem becomes more 
difficult, for in thi ea e you have only 
the drips or return, the exhaust steam 
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to use at intervals and the flue gases. 
It would be best to utilise all the 
exhaust steam for heating or other 
purposes, if possible, in place of steam 
from the boilers than collect the drips, 
filter them if possible, or use a grease 
extractor, which is the next best 
thing to do, and then pass them, with 
the additional water required, through 
an economiser to the boilers. This 
arrangement would be an ideal one, 
and in most cases would be impos­
sible to carryr out. 

We come to the question of feed 
\Vater heaters, of which there are two 
kinds the open and the closed. An 
open heater is one in whicl1 the water 
comes in direct contact with the 
exhaust steam. In the closed heater 
the heat of the steam is transmitted 
to the water b)' convection, the water 
being on one side of a metal sheet or 
tu be and the steam on the other. 

The advantages of the open l1eater 
are that most of the impurities can be 
precipitated at or below 2 I 2 deg. to a 
point where they can be removed. 
Some of the disadvantages are that 
the feed pump has to handle hot 
water, and causes trouble with the 
pump, also the feed \Vater contains 
oil, which is brought in with the 
exhaust steam, even where the best 
of oil separators are used in the 
exhaust pipe. 

The advantages of the closed 
heaters are that the feed pump has to 
handle only cold water, and no oil 
can get into the feed water. This 
style of heater i liable to lose its 
efficiency~ in a short. while on account 
of a deposit forming on the tubes. 

An open heater, properly con­
structed and properly ha11dled, gives a 
more satisfactory result than a closed 
one; its efficiency never becomes 
impaired and its cost and maintenance 
is much less. A common vvay to 

• 

• 



• 

make heater i to erect them so that 
all the exhaust steam from non­
conden ing engines will pa througl1 
them. This i unnecessary, as only 
about a fifth part of the exhaust 
team is conden ed. 

It i · a cardinal principle that steam 
cannot be cooled down without 
reducing the pressure, unle s the 
A team i ~ · uperheated. One writer 

• 

• 

, 

•• 

• 

• 

Engineering Times. 

ays : "Allow the team to e cape 
from the engine uperheated, then 
introduce a heater e pecially adapted 
to utili e the gase to escape at a high 
temperature, then instal an econo­
mi er to save that \Va te. Exhau t 
feed water heaters . hould have by­
pass valve , o that the plant could be 
operated hould anything happen to 
the heater." 

• 

• 

• 
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