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In March, 1837, I laid before the Society a
detailed series of experiments on the strength
and other properties of cast iron, collected from
the different works in Great Britain. Since that
time a description of iron, entitled anthracite, has
been introduced into the market. The name
anthracite was first applied to carboniferous for-
mations by the French; it is derived from the
Greek word anthrazx, coal. The iron is made
either wholly or in part from anthracite fuel, and
in most cases the best qualities are obtained from
the raw coal alone, excited by the hot blast.



STRENGTH OF ANTHRACITE CAST IRON. 925

At some of the Welsh iron works, coke and
anthracite coal in certain proportions have been
tried, and at others a mixture of bituminous and
anthracite coal ; but in almost every instance, I
believe, the products have been of an inferior
quality, and it is only since the introduction of
the hot blast that anthracite coal alone has been
rendered available in the reduction of the ores.
It 1s now, however, generally adopted in the
anthracite districts, and several works have re-
cently been erected for the manufacture of iron
by this new process.

Before entering upon the examination of the
specimens experimented upon, I would first pre-
mise a few observations on the nature and proper-
ties of the fuel from which they were produced.

Mr. W. R. Johnson, Professor of Chemistry
and Natural Philosophy, of Pennsylvania College,
Philadelphia, has paid great attention to this
subject, and by a careful analysis of the American
coal, has given the products of the anthracite
formation, as found in Luzerne county, Pennsyl-
vania. The American anthracites so nearly re-
semble those of our own country, both as re-
gards their properties and appearance, that I shall,
before concluding this part of the subject, make a
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few extracts from Professor Johnson’s inquiries,
in order to compare them with similar carbo-
naceous deposits found in the Swansea basin, and
other parts of South Wales. In the latter dis- -
tricts, as at Aberavon, Hirwin, &c., the beds of
anthracite alternate with the bituminous forma-
tions, sometimes composing the uppermost strata,
but in most cases underlaying the bituminous
coal. In some positions they pass into very thin
laminz, and in others, the layers are so intermixed
as to form the coal en masse. They, however,
vary in quality, according to the district where
they are found. The lower veins of the Bute col-
liery, at the Hirwin and Plymouth iron works,
according to Mr. Mushet, are partly anthraciteous,
containing a greater or lesser degree of anthra-
cite matter, accompanied with certain proportions
of bitumen or carburetted hydrogen.

The coal at the Yniscedwyn and Ystalyfera
-works, in the Swansea valley, is entirely anthracite,
containing nearly the same proportions of carbon
as are exhibited in Professor Johnson’s experi-
ments on the American specimens.

The purest Welsh anthracite coal, such as the
Yniscedwyn, Ystalyfera, and the lower stratum
of Neath Abbey, contains about 90 per cent of
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carbon, and the remaining ten parts are composed
of carburetted hydrogen, carbonic oxide, and some
earthy matter. Out of two specimens sent me
from the Ystalyfera works, the following results
were obtained—

Loss at a red heat, yielding a little

carburetted hydrogen ............ 5.4
Ashes, greyish white .......cc....... 4.6
BT 751 A R e VT T 90.0

100.0

From this description of fuel, we derive the
best qualities of anthracite iron.

At the iron works of Vezille, in the canton of
Launure, near Grenoble, large sums of money
(500,000 francs) were expended in the construc-
tion of works, and in making experiments for the
fusion of the earthy carbonate of irom, by the
anthracite of Launure. These works were In
progress from 1824 to 1828, when they were
abandoned, the proprietors being no longer able
to contend against obstacles which seemed insur-
mountable. Many interesting results were never-
theless obtained from the experiments made at
the time.

The ashes of this anthracite gave the following
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constituents, the analysis being a mean of experi-
ments on a large quantity :

att {3y gttt WLl e L B LA Sk nep i {3 584
Altermarn 0, e AR LA Lk 40.0
167101 PO SRO L PER WIS S AR 1.6

100.0

—— e

M. Robin gives the depth of the beds as
varying from five to twentv-one yards: the coal 1s a
perfect black, has a slight metallic lustre, and its
fracture is conchoidal, when made in the mass.—
Its density is very great, and by reason of its
great compactness, it kindles with difficulty, and
consumes slowly.

The same properties are observable in the
analysis of the Welsh, and also of the American
anthracites, all of which exhibit peculiar features,
as to their density, and their resistance to com-
bustion.

These coals will pass through a smelting fur-
nace, exposed to intense heat, for a period of 48
hours, with no other apparent change than their
surfaces being slightly calcined. When these
specimens are broken, the interior fractures
exhibit the same black lustre as is observable in
the raw material.
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Out of three specimens of American anthracite
coal, analyzed by Professor Johnson, the following
products were obtained—

«“ Specimen No. 1, when heated to a temperature suf-
ficient to expel the water which it contains, without
decomposition, lost per centu......cceviiieiiiian sebite 4101
When the dried coal is ignited to redness for some
time in a close vessel, it yields carbonic oxide, and
carburetted hydrogen with a small portion of sul-

phur ......... ENCRE . 100, R A Sebeihien SEEEER . 5.068
The remaining fixed carbon is ....... AT RA Ak 88.187
r Silica  sevsesescersisanssesennaes 2.589

Aluming ....c.cccececassssnssnne 1.772

Earthy matter 4.83 | Peroxide of iron ........c.o.... 270
per cent., Viz., 4 B e S B i e e 138
Magnesia ccovenseeces coccecsnnas 052

. Protoxide of Manganese...... 009

100.000

From the latter numbers it will be perceived, that of the fixed
ingredients or ashes of this coal, 100 parts will be composed—

OF ' Silica o3 diabis S5 08 ) 53.604
b AR R . v da ek - s e 36.687
.4 (Peroxide of dren....i. s+ 5.590
e BB i e s Sl e h 2.857
5. MBPNORIA s osecaressosnsyassars 1.076

.» Protoxide of Manganese... 186

100.000

The ashes of this coal are of a yellowish white, or very
light buff colour, and very bulky.”
3 X



530 INQUIRY INTO THE STRENGTH

In speaking of No. 1, specimen, Mr. Johnson
describes it as a compact structure, giving
conchoidal fractures in all directions, apparently
indifferent to the surface of deposition, which are -
manifested only by alternating lines or seams of
bluish black, and jet black, which mark the suc-
cessive layers. He states the appearance to give
the idea, that the surfaces have been in a great
measure obliterated, while the whole mass was,
from some cause, in a semi-fluid state. The
specific gravity is stated at 1.591 or 993 lbs. to
the cubic foot.

No. 2, specimen, experimented upon by Pro-
fessor Johnson, gave a specific gravity of 1.574,
or 981 1bs. to the cubic foot, and yielded 85.909
per cent. of carbon.

No. 3, specimen, was found to have a specific
gravity of 1.55 or 963 Ibs to the cubic foot ; and
carbon, not volatile at a white heat, equal to
90.705 per cent.

The above analysis not only shows the compo-
sition of this description of fuel, but exhibits the
density and compactness of its structure. It also
affords evidence of its fitness for the smelting
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furnace, and its adaptation to purposes where a
great heating power is required. This description
of coal, although well known for many years to
the miners and iron manufacturers of South
Wales, has, nevertheless, been much neglected,
and its valuable, as well as economical properties
almost entirely overlooked by them, from the
circumstance of their inability to burn it.

Mr. Martin, in 1804, made the first attempt to
use anthracite for the fusion of iron ore, but with-
out any satisfactory results; twenty years after-
wards, other trials were made to form a conglo-
merate coke, composed of anthracite and bitumi-
nous coal, but these, like the former, were unsue-
cessful. Mr. Crane, of the Yniscedwyn iron
works, was the first to introduce, exclusively,
anthracite for the purpose of smelting ; first by
its introduction to the cupola, and subsequently
to the smelting furnace, by the use of the hot
blast. Mr. Price of Neath Abbey, also made
several experiments on this mineral, and found
that about 8 cwt. of bituminous coal, coked in
ovens, mixed with 25 cwt. of anthracite, gave one
ton of iron; effecting a saving greater than any-
thing yet accomplished by the hot blast, and the
common coal.
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The Ystalyfera ores are reduced in the same
manner as those at Yniscedwyn, chiefly or entirely
by anthracite coal in the raw state. The process
is as nearly as possible, the same as that used at -
coke furnaces, the charge being, coal, 5 cwt., and
mine (according to the working of the furnace,
and the quality of iron to be produced), from 6
to 8 cwt—the average proportion of limestone as

flux—being nearly one-third of the quantity of
mine used.

Mr. Thomas Bevan, of the Ystalyfera works, in
handing me specimens of the iron ore, stated that
he attaches no importance to the specific gravity
of the minerals. Some of the ores have, however,
been analyzed, three of which are as follows—
No. 1, Specific Gravity, 3.358, yielding iron 28.70 per cent.

2: 33 39 34 17: 3 3 20.35 T
3, » - 3.521, £ # BBA0 T

From the above it will be seen that although
the specific gravity of all the specimens is nearly
alike, yet the degree of richness varies consider-
ably ; No. 3 specimen yielding nearly double
the quantity of iron to No. 2.

The analysis of the specimens sent by Mr.
Bevan, isas annexed.
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No. 1. No. 2.
Rhonson. Pin Melin.

Silicate of aluMHA oo te o casveonta 31.60 20.60
L Y e SR S R RS T A P E R e P e 50

L T T T AT 1.70 .10

Mapnesifl.c. cecssecsnsancssensesesncsssens 2.55 25

OGS T SR 8 25.10 34.95

Manganese ....c.ccescectsissesssaniocens 1.19 80
SEIGE E e e e 55

Carbonic acid and water ....ccoeuu.... 28.65 32.65

Oxygen with iron....i..ccesanunen g 7.20 9.95

Ditto with manganese............... 68 46

Total found...c........ 99.72 99.76

| R e e 28 24

100.00 100.00

Having ascertained the constituents of the
anthracite formations, and their fitness for the
smelting furnace, it now becomes necessary to
direct attention to the properties of the iron made
from this fuel. On a former occasion forty-nine
different sorts of the British irons were experi-
mented upon; they were carefully tested, and
the results (accompanied with considerable detail)
have since been printed in the society’s Memoirs.
The anthracite irons have undergone a similar
treatment; and the experiments having been
conducted under the immediate superintendence
of my friend, Mr. Hodgkinson, I have no hesita-
tion in vouching for the accuracy with which they
were made.
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The bars having been cast as before, 1 inch
square, were placed on supports 4 feet 6 inches
asunder ; and by the usual method of suspending
weights from the middle, the strengths, deflec-
tions, elasticities, &c. were obtained, as follows—

No.1:

WELSH IRONS.

Yniscedwyn Anthracite, No. 1, Pig Iron, Hot Blast.

Eaxperiment 1st. Experiment 2nd. | Erperiment 3rd.
Depth of bar ...... 1.017 || Depth of bar ...... 1.026 Depth of bar ...... 1.023
Breadth of do. ..... 1.014||Breadth of do. ..... 1.010 |Breadth of do. . 1.015
Distance between Distance hetw een Distance betw een

supports ...... 4ft. 6in. supports ...... 4ft. 6in.|| supports ...... 4ft. 6in.

Weight of bar 5 feet long, WElght of bar 5 feet long, | Weight of bar 5 feet long

151bs. 6oz, 151bs. G}oz. 151bs. 100z,
e PR T B e T T
g | 88 22 g | £ 22 || 8 g4 | E¢
- = .5 o B - 2.0 = E | - = n =
= [THE LT = [ ] = ¥ = (TN} =¥
[ a s ﬁ = =6 %5 T = | a0 -] 2 =
G : - a8 C @ ag || ® - h as
= - < = = Tl R e = 2
98 077 | 005 | 28| 075 | + || 28| 065| +
56| -.150 ] 013 1l.:56 | .150: .015 ||/ 561 142 | -

1121 .330! 0221|112 .301|.021 || 112 .290 | .011
294 | 656 | .070 || 224 | 649 | .066 | 224 | .645 | .055
336 | 1.065 | .135 || 336 | 1.043 | .130 || 336 | 1.053 | .122

392 | 1.320 | 448 | 1.516 | .250 | 448 | 1.550 | .245

448 | 1.568 | .255 || 483 | broke 483 | 1.720

459 | broke 490 | 1.760 |broke

.*. Ultimate deflection, .*. Ultimate deflection, .*. Ultimate deflection,
=].616. 1.664. = 1.800.
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No. Il

WELSH IRONS.

Yniscedwyn Anthracite, No. 1, Pig Iron, Hot Blast.

Ezperiment 1st. Erperiment 2nd. Erperiment 3rd.
Depth of bar ....... 1.027 |Depth of bar ...... 1.017||Depth of bar ...... 1.025
Breadth of do....... 1.006 |Breadth of do....... 1.009||Breadth of do. ...... 1.011
Distance between Distance between Distance between

supports........2ft. 3in.| supports........ 2ft. 3in Supports........ 2ft. 3in.
CY (9 e® | 2 g o 2 5 a5
s | 85 |25 5 |zs|f5| B |Es]| 3t
- =0 E [~ - - [T <] - =z s =
| &5 [BEl & | &5 | €% S | |"ZE | L
ELE EEb g I8t @ [l | o8
112 | .025 112 |.040 112 |.040
224 | .060 | 224 |.081 224 | .080
336/ 1056 | 336 |.125 336 |.122
448 | .152 448 |.167 448 |.164
560 | .202 560 |.205 560 |.207
672 | 250 | 672 |.250 672 |.250
784 | 315 E 784 |.300 784 |.310
896 | .390 | 896 |.375 896 | .365
952 | 410 952 broke
980 |.440
1008 | .455
- 1036 |broke
Broke with laying the | .-. Ultunate deflection, .. Ultimate deflection,
weight, 8961bs., on again. | =.470. =.393.
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No. III.

WELSH IRONS.
Yniscedwyn Anthracite, No. 2, Pig Iron, Hot Blast.
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No. IV.
WELSH IRONS.
Yniscedwyn Anthracite, No, 3, Pig Iron, Hot Blast.
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Ystalyfera Anthracite, No. 1, Pig Iron, Hot Blast.

INQUIRY INTO THE STRENGTH

No. V.

WELSH IRONS.

Experiment 1st. | Erperinwnt 2mf | Experiment 3rd.
Depth of bar...... 1.035|| Depth of bar........ 1.035] Depth of bar ...... 1.027
Breadth of do ...... 1.050{ Breadth of do ...... 1.053| Breadth of do ...... 1.048
1}1stance between | Distance between |Distance between

pports ........ 4ft 6in{| supports .... 4ft 6in)| supports ........ 4ft 6in
ng t of bar 5 feet long,||Weight of bar 5 feet long.|| W e1ght of bar 5 feet long,

151bs 140z 151bs 150z 15lbs 110z
3 5 T ] L= - 3 = =
el el iR E Al | 2t {8
28 | .075 28 | .073 28 | 075 | +
56 | 1624 <+ b I 152, D2 56 | 455 1.012
112 | .320 ( 024 (| 112 | .333 | .040 | 112 | .338 | .032
224 | 728 | .090 || 224 | .730 | .113 || 224 | 760 | .095
336 (1.240 | .205 || 336 [1.250 | .210 || 336 [1.285 | .216
392 [1.550 | .300 || 448 (1.922 | 453 || 392 |1.610
448 [1.910 | 442 || 476 |broke 448 12.000 | 480
476 12.105 473 |broke
501 |broke
.*» Ultimate deflection, .*. Ultimate deflection, .*. Ultimate deflection,
=2.279 =2.090. =2,174.




543

OF ANTHRACITE CAST IRON.

*fead ysmq e anopo)  syeaaq 31 a10joq aveds aSre| v ySnoar spuaq pue “1amod anyse[e 9[qrIopISU0D STy
3 spuewnadxe sowaoy Aw ul papiooax 1oy3o Aue Jo jey) ueyy 19jeaad S1 UOLT SIY} JO UOLAPAP A,
'89%'% Suroq syuswitradxoe 9317y woay uoysyep ajewM urew oYy ‘uodn pajusmiadxe JoA Ay T uo4]
1saq a3 s1 31 goadsaa sty up  *poedun Suysisarx jo somod jeaad sossossod pue Byonp Lraa ‘osamor ‘st
1 ¢ sse[o owres 9y} Jo uAMpaAoSIU oY) uey) IoyeaM Ioyjes st (sydures jsay) uoay | *oN e1FL[RISK AL

m.mhm N@N.Nl.l— h.-.—um.-.w _ mmmunwm.@nn_” memw.w .....-._-c.a-..-._._._...-..-..-.......-.-.«.ﬁﬂQE

¢'ge6 | €€Te | 6°LeF | 008°06F° 11| L00'L |** spoddns usomjaq ‘uig *33f avq ‘pag jusurtiadxyy
9e16 | €91'3 | 6°'12F | 908°0FE‘II| ¥L6'9 |** swoddns wsamjaq *uig 33§ Jeq ‘pug juswmtiadxsy
L0900 | 696G | ¥'CPF | 008°CE8‘TT| 00002 |'** sjoddns usomiaq *uig '3y aeq 4s| juamuadxyy

Joeduut
Sunsisaa (p) (q)

| ygour axenbs Jad

|
Jo zamod | uonoapgap T Pa n Sq[ UL £Y1O1SEP h:_._a.“mm.
10 p g | ;muy) | Supeaag JO SNNpOJL ogleady
jonpoay |

-aaenbs your (| sivg JO 9s0yj 09 PaAONpaL SHMSIY




H44 INQUIRY INTO THE STRENGTH

No. VI

WELSH IRONS.

Ystalyfera Anthracite, No. 1, Pig Iron, Hot Blast.

Experiment 1st. | Experiment 2nd. | Ezxperiment 3rd,
Depth of bar........ 1.025/|Depth of bar........ 1.016 (Depth of bar........ 1.030
Breadth of do ...... 1.038 | Breadth of do ...... 1,037 |Breadth of do ...... 1.087
Iistance between Distance between Distance between
| _supports ........ 2ft 3in| supports.......... 2ft 3in|| supports ........ 2ft 3in

2 5 : S TN - > g 8 H 2T
L= g = E > - B -
= Em 20 - Hom 2o < g2m =R
A BE BN R e R S
§ g8 |dE) 3 |32\ 4 | £ | ¥ |4
I R TR R e -
112 | .045 112 | .045 112 | .046
224 | .090 224 | .093 224 | .097
336 | .130 336 | .14 336 | .149
448 | .180 448 | .200 448 | .205
560 | .225 560 | 270 560 | 271
672 | .285 672 | 335 672 | 345
784 | .353 784 | 420 784 | 438
896 | 450 896 |broke 840 | .495
938 |broke 868 | 516
896 | .545
910 | .561
924 |broke
.. Ultimate deflection, .*. Ultimate deflection,
=.486. =,505.
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INQUIRY INTO THE STRENGTH

No. VILI.

WELSH IRONS.

Ystalyfera Anthracite, No. 2, Pig Iron, Hot Blast.

[ Erperiment 1st. Experiment 2nd. Experiment 3rd.
Depth of bar ...... 1.040 ||Depth of bar ...... 1.022|/Depth of bar ...... 1.018
Breadth of do. ..... 1.026 || Breadth of do. ..... 1.046||Breadth of do. ...... 1.041
Distance between Distance between Distance between
supports ...... 4ft. 6in, supports........ 4ft 6 in|| supports ........ Aft 6in
Weight of bar 5 feet long, || Weight of bar 5 feet long, || Weight of bar 5 feet long,
151bs 120z 15lhs 100z 15lbs 90z
Z A % £ £ =3 E = £
21 EBg ] galcmliEE | ds¥ibE | Ee | =B
£ 1A Il S L SEGEE | E0 L A
28 | .062 | .005 28 | 065 | + 28 | .065
ao [, <132 Ol 86| “13%| -+ 56| .135| .005
112 | 270 049 112 | .294 |.014 {{112| .280| .013
224 | 590 | .100 | 224 | .632|.050 || 224 | .648 | .053
336 | .965| .197 || 336 | 1.039 | .120 || 336 [ 1.058 | .124
448 | 1.380 | .279 || 448 | 1.540 | .250 || 448 [ 1.580 | .261
504 | 1.650 473 | broke 476 | 1.732
522 | broke 490 | broke
.*. Ultimate deflection, .*. Ultimate deflection, .*. Ultimate deflection,
=1.742. =]1.679. =].R(M.
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No. VIIL

WELSH IRONS.

INQUIRY INTO THE STRENGTH

Ystalyfera Anthracite, No. 2, Pig Iron, Hot Blast.

Ezperiment 1st. Ezxperiment 2nd. Exrperiment 3rd. j
Depth of bar ....... 1.018 |Depth of bar ...... 1.022 ||Depth of bar ...... 1.008
Breadth of do....... 1.031 |Breadth of do....... 1.020 || Breadth of do. ...... 1.02
Distance between ||Distance between _ ||Distance between :

supports ........2ft 3in|| supports ........2ft 3in|| supports ........ 2ft 3i
2 | 8 dBf 2 | & [ o8 T B o®
8 | 82 [58| 2 [E3|=q| 2 |28 %8
S| 28 |85 5 |E8|g| 5 |&E| o
el S ot )RR 0O 0 B S D A
I 112 | .032 |- 112 |.035 112 | .450
224 | 075 | 224 [.075 224 |.850
336 | .113 | 336 |.123 336 |.132
448 | .160 | 448 |.165 448 |.166
560 | .210 I 560 |.211 560 |.212
672 | 259 | 672 |.255 672 |.262
784 | 322 | 784 |.312 784 |.315
896 | broke | 896 |.375 896 |.385
| 1008 |.455 952 |.424
| 1012 |broke 973 |broke
| in 5
min.
.*. Ultimate deflection, .-, Ultimate deflection, .-. Ultimate deflection,
= | =.458. ==,439,
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D50 INQUIRY INTO THE STRENGTH
No.: IX:
WELSH IRONS.

Ystalyfera Anthracite, No. 3, Pig Iron, Hot Blast.

E, iment 1st. l Erperiment 2nd. Experiment 3rd.
Depth of bar........ 1.040 |{Depth of bar........ 1.005/|Depth of bar ...... 1.015
Breadth of do ...... 1.023 |Breadth of do ...... 1.060 Bteadth ofdo ...... 1.040
Distance between ; |Distance between _ ||Distance between :

SUPPOrtS eevevess 4ft 6in|| supports ........ 4ft Gin|| supports ........ 4ft 6in
Weight of bar 5 feet long.| Weight of bar 5 feet long,||Weight of bar 5 feet long,
151bs 120z 15lbs 130z 151bs Y0z
2 = oY 2 g | 4P 2 | 5 59
5 | g8 | S5 | E | gs | s2 | 8 [ 53| 23
= = = =] - o s = - L= s E
et haill Eelas ] SidiE LE 1 ay
28 | .064 28 | 070 | + 28 | 064
56 | .133 | .005 56 | .145 | .006 56 | .136 | .005
112 | .283| .013 || 112 | .304 | .015 || 112 | .305 | .016
224 | 628 | 045 | 224 | .665 | .044 | 224 | .682 | .058
336 {1.000 | .102 . 336 [1.095 | .105 || 336 |l.100 115
448 (1.450 | .195 || 448 |1.600 | .222 || 448 [1.600 | .230
476 [1.570 broke || 504 [1.885 | .315 || 490 |1.828
’ ' | - 504 11.920 |broke
Broke whilst taking deflec- || Broke one inch from the|| Broke whilst taking deflec-
tion, |centre, with laying on the tion.
\|weight again. .
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No. X.

WELSH TRONS.

INQUIRY INTO THE STRENGTH

Ystalyfera Anthracite, No. 3, Pig Iron, Hot Blast.

Erperiment 1st. Ezxperiment 2nd. Ezxperiment 3rd.
Depth of bar........ 1.016|| Depth of bar ...... 1.050}| Depth of bar........ 1.015
Breadth of do ...... 1.035|| Breadth of do ...... 1.005|| Breadth of do. ...... 1.040
Distance between Distance between Distance between

SUPports ........ 2ft 3in SUPPOTts v.uuuenn 2ft3in|| supports ........ 2ft 3in
2 - | -9 = = B 8 = -
Solgnt gl o N dE ] B | e el g
B a e = a a| = a e

112 | .030 112 | .035 112 | 037

224 | 076 224 | 074 224 | 078

336 | .122 336 | .114 336 | .128

448 | .170 448 | .160 448 | .175

560 | .216 560 | .197 560 | .220

672 | .260 72 | 244 72 | 266

784 | 310 784 | .298 784 | .323

896 | 370 896 | .354 896 | .385

1008 | 436 1008 | .420 945 |broke
1064 | 481 1036 |broke

1092 | 498

1106 |broke

.*. Ultimate deflection .*. Ultimate deflection .. Ultimate deflection

=.507. =, =.434.
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hd4 INQUIRY INTO THE STRENGTH

After the preceding experiments were made,
Mr. Richard Evans forwarded from the pro-
prietors of the Ystalyfera iron works, other
samples of the iron, Nos. 1, 2, and 3, which, I was -
informed, were made with anthracite coal alone,
whilst the first samples were smelted with anthra-
cite, mixed with a small portion of bituminous
coke. In both cases a blast of heated air was
used. Feeling desirous of ascertaining the com-
parative strength of the iron in the two cases, I
cheerfully acceded to the wishes of the proprie-
tors, and had experiments made upon the second
sample, precisely similar to those made on the
first.
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556 INQUIRY INTO THE STRENGTH

At the conclusion of my former paper in this
volume, I gave a general summary of results
comprising the strength and other properties of -
forty-nine sorts of British irons. They were
ranked according to their relative strengths,
taken from the mean breaking weights of bars one
inch square, placed upon supports 4ft. 6in.asunder.
The strongest being marked No. 1, and the others
according to their respective ranks in the scale.®

On this occasion it will be necessary to follow
the same rule as that formerly used, and to collect
the results from the experiments on the anthracite
iron, into a similar form.

I have found these summaries of considerable
value in judging of the different kinds of iron ; and
if they were generally used, and taken as a guide
by the architect and engineer, I have every reason
to hope that improper mixtures, as well as the use
of improper material in castings, would be pre-
vented.

* The irons experimented upon were mosily obtained from
the makers or their agents; and if any iron should be misre-

presented, or not have had full justice done to it, it will
afford me great pleasure to rectify the defect or omission.
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In estimating the value of any particular iron,
it must be remembered, that its resistance, or
rigidity under strain, 1s exclusively the criterion
of its strength, but not the measure of its utility.
Some irons of the very first quality exhibit weak-
ness under strain, but possess, at the same time,
great richness and fluidity, accompanied with
elastic powers of no ordinary description. For
example, the Ystalyfera No. 1, first sample, is an
iron of this character, and although inferior to
other irons, as respects strength, it has, neverthe-
less, great flexure, the ultimate deflection being
2.252, which is greater than that of any other iron
I have yet experimented upon. In its powers to
resist 1mpact, 1t approaches nearly to the Gart-
sherrie, Ponkey, and Elsicar irons, the numbers

being—

(Garteherrie ceevsvesssorsdovevony No. 3=998

BGUEEY  soees miss sheabantnncss No.3=992 | Powers to resist
EISIGATr ... cxvvecss e LT ...No. 2=992 impact.
Ystalyfera .....ccoeceinenes wnal¥0. 1=973

No. 1 of the Ystalyfera second sample, is
inferior, both as regards strength, and its powers
of resisting impact.

On comparing the results in the last table
with those in the List of the General Summary,
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at the conclusion of my former paper, we find
that the iron from the Yniscedwyn works has
considerable strength. No. 1 stands as No. 14
in the general summary, and has only two irons
of the same number before 1t. No. 2 stands
No. 6 1n the list, and is stronger than any other
iron of the same number. No. 3 stands No. 5
in the list, having only four others in advance
of it.

On the whole, the Ystalyfera iron has less
strength than the Yniscedwyn, but the first
sample of it possessed toughness in a high degree;
it was very flexible, and resisted impact with great
tenacity. The second sample was stronger than
the first, but offered less resistance to a blow.
The mean results from the first and second
samples of this iron, give 410, 468, and 472, for
the strengths of Nos. 1, 2, and 3 respectively, the
first of these standing as No. 45, the second as
No. 12, and the third as No. 11, in the General
Summary.

It may not be improper to mention, that the
parties connected with the Ystalyfera iron works,
have had other experiments made upon their
own account; the strengths, as given by these
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experiments, are greater than those obtained from
either of the samples which I have received. I am
unable to assign the cause of the difference which
exists, and can only observe, that the preceding
experiments were conducted with the greatest
care, and the utmost attention was paid to every
circumstance, however minute, in order to obtain
correct results.

In conclusion, I would observe, that—judging
from the experiments—I consider the use of
anthracite coal rather favourable than otherwise
to the manufacture of iron; and provided some
well conducted experiments were made to ascer-
tain the requisite proportions of flux and ore to
this description of coal, much might be done to
improve the quality of the iron, and to bring into
useful operation a valuable and important mineral
production,
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