
ti0n in the rim of a cast iron wheel extends at right-angles 
to the chill-block, and only to a certain depth, this depth 
being dependent on the quality of the iron, etc. The effect 
ls a slight depth of metal with strong resistance, backed 
with ordinary gray iron of far less resistance, bordering,

When thiscomparatively speaking, 
strong surface metal had been worn so thin as to be unable 
t° support the service-load which was on it, it would, having

upon sponginess.

but a comparative sponginess or cushion beneath, mash-up 
and fall away in a manner which left the appearance of the 
°utside of an oyster shell, and hence the term “shelling.”

I have always opposed the use of the term “shelling” 
as applied to solid steel whêels, for I have believed, and my 

e tef has been based on specific study, that no such con- 
1 10n should exist in properly designed and made solid steel 

Ce‘s- But I must now go on record as saying that if 
s°me railway officials persist in using wheels with a 3 in. 
‘m thickness, or over, and can succeed in inducing manu- 
chirers to supply such types, then I must, though most 

regretfully, a<jd the item of shelling to the liabilities of 

, . steel wheels, for close observation of many wheels of 
18 type, not confined to any one manufacturer’s product, 

^°nvinces me that in a properly made solid steel wheel with 
in^2 rn. rim thickness there is good opportunity for know- 

S what you are getting, whereas with a 3 in. rim thickness 
ç°U Cannot be sure of anything, except that there will be a

Slderable percentage of dissatisfaction and trouble in the 
results
tion in Let those who doubt the correctness of my posi- 

this matter take note of the fact that the roads which 
s ,Ve bad the longest and most extensive experience with 
wit‘h $tee^ Wbee^s bave nearly all given up the use of wheels 
t,. a 3 in. rim thickness and have adopted the 2% in. 

lc 'ness as standard.
For

ha

years I have been an advocate of the idea of pro- 
Was nR Wbeels so true to dimensions that the machine work 
t}j(> Te<^Uced to a minimum. I am still a firm believer in the 
justircVl but only
Wor,C(! to the quality of the material produced. 
tn0v lncreases the cost of production, and it may often re- 
Prod'v meta^ Particular service value, yet if the effort to 
°Pen CC mater’al on which machine work is unnecessary 
thanS to a product which lacks uniformity, lacks
h0rcjy the other virtues which it should possess, and 
■Usea6^S on the dangerous, then extreme caution should be 
avoid,?] °r<^er that a “penny wise, pound foolish” policy be 
rrioditi ^ may bn U right to produce some of the com
bat jn°S hfe on th basis of tonnage, or general average, 
deaün ^c Caltng with wheels let us not forget that we are 
Possess units, each and every one of which should
settlin ln*e8Tity ; otherwise, much time will be spent in 
C°Verirf C^a’ms f°r low mileage, in providing for adjustments 
how ^fcctive material, and, worse yet, in explaining

entail t>, pro<^Uction of proper solid steel heels does not 
a whcc]nier0 f°rm'ng of a bulk of steel into the shape 

resPonsib)ii’ ' ^ CaTiaes with it far reater requirements and 
SbaPing ,ltles" Proper iproductio means not alone mere 
SUch line^ ‘ ’ an<* Particularly, the working into shape along 
j^teria] fQriS tcn(i preserve and develop the virtues of the 

c .x,sed, a r, service in which the finished product is to 
qniformit;n fhe doing of this in such a way as to assure 
, UePtly an<' duality as between wheels which are subse- 

«Jil*^ in service.

°rb> but by a few pennies’ worth of machine
‘ c " °f uniformity in quality is incurable and is

duci

to the extent to which it can be carried in
Machine

ha Uniformity in manufacture is per- 
ure most to be desired in connection with solidstee]

But Uniformity of quality should be held as 
uniformity of mere dimension6

Irregularity of dimensions can

sure to assume more or less serious, if not actually danger
ous, forms when the wheels go into service.

Manufacturers of solid steel wheels are particularly ac
commodating when engaged in close competition for an 
order, and it is for that reason that wheels of all sorts and 
sizes can be obtained. But clear-headed railway officials 
certainly realize that the (production of small quantities of 
an endless variety of designs means a higher cost than when 
a minimum number of designs permits of proportionately 
larger quantities, and that cost is always reflected in price. 
They certainly realize that in the heat of close competition 
a sales department will frequently offer odd designs which 
may or may not have been thoroughly demonstrated as uni
fying the possibilities of proper manufacture and the re
quirements of service, and they surely appreciate how 
standardization of wheel designs is an end to which we all 
should strive.

ELECTROMETALLURGY OF TIN.

In speaking of recent experiments upon the electro
metallurgy of tin, le Journal du Four Electrique (January, 
1912), reaches the conclusion that the solution of the problem 
has been found as regards general lines of work, and that 
it remains only to study the minor questions of detail. 
The statement is made that the yield of tin ores is much 
increased by electric-furnace treatment, that the process is 
continuous as against intermittent smelting in the rever
beratory, that the formation of “hardhead” is reduced 
greatly, and that the quantity of carbon necessary for re
duction is no more than 14 per cent, in the electric furnace, 
as against 20 to 25 per cent, in the reverberatory. The floor 
space necessary for the installation is smaller, and the con
sumption of the electrodes is negligible.

Some calculations are given as to the energy required 
for the reduction of cassiterite ; the basis of these calcu
lations is as follows: For the reduction of 118 grams of 
tin from stannic oxide, 145,300 gram cal. are required. The 
reaction, C+0, = Co2, gives out 96,960 cal., and the reaction, 
2C+0, = 2C0, 58,000 cal. It is necessary, then, in order 
to set free 118 grams of tin that we should have, for the 
first reaction, 145,300—96,960 cal., or 409,661 kg.-cal. per 
kilogram of tin set free, and since 1 kw.-hr. equals 864 kg.- 
cal.. it is necessary per ton of tin to have 474 kw.-hr. of 
energy. This figure becomes 855 kw.-hr. if we apply the 
equations 2 C + 02=C0. As in practice, each of these re
actions gives about 50 per cent, of the reduction, it is neces
sary to count on the average as the consumption of energy 
required, which is 665 kw.-hr. per ton of tin. The tem
perature in the smelting zone is estimated at 1,400 or 1,500° 
C., and the calorific balance of the furnace is then as fol
lows: For the reaction, 665 kw.-hr.; for heating the slag, 
130; for the specific heat, 45; losses by radiation, 130; 
losses through hot gases, 130 kw.-hr. ; a total of 1,140 kw.- 
hr. per ton of tin.

The experiments were made in the furnace like that of
Harmet for the reduction of iron ores, constructed of mag
nesite brick. A product was obtained containing about 99 
per cent, tin, little iron, and free from arsenic, 
beginning of the campaign, which usually lasted from 
12 days, the furnace was heated for a day with wood and 
coke in order to dry the bricks and then charged with about 
14 kg. of anthracite coal per too kg. of ore, this proportion, 
however, depending on the nature of the latter, 
was then passed of about 1,000 amp. at 60 v., these figures 
changing to 40 v. and 2,500 amp. when the reaction 
menced.

At the 
to to

A current

com-
A half-hour afterward the slag commences to
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