
STEEL SUPPOBTS I N  XISBS. 

ON TI IE  INTRODUCTION OF STEEL SUPPORTS FOR T H E  
i\IdINTENdNCE OF MAIN ROADS I N  T H E  II IXES OF 
CLEVELAND. 

1 3 ~  A. L. STEAVENSOS. 

THE paper which mas read a t  the mceting in April on Iron Snpports has 
led the writer to contribute his share to the common fund of information 
on the subject. 

I n  February, 1885, he mas asked to consider and give his riews upon 
the suitability of stecl for mining purposes, and having visited the steel 
works a t  Darlington, aud selected such sections as seemed suitable, he 
reported in favour of a trial, but suggested-" timber mill bend and gire 
notice before breaking ; mill steel do the same ? " 

The result was, :3 tons of girders, 69 lbs. per yard, and 2 tous for 
packing, known as channel, 16 lbs. per yard, of various leugths, to be 
used as cross pieces or packing, mere obtained. See Plate L. 

Most of the members probably know timber is a heavy item in the cost 
of ironstone nt some mines; very large balks are required, riz., from 12 
to 16 feet long, and i to 52 inches in diameter a t  the small end, u-eighing 
from 1 to 3 cmts., and, owing to the clamp atmosphere, their arerage life 
is not much o ~ e r  two years. 

Larch is preferably used peeled, alid Riga and Xornay, alrd yet goorl 
as it always is in quality, the resident manager reports-" We hare sollle 
timber crossings that hare been put in three times during the last four 
years ;" this, of conrse, implies a large amount of labour as well as 
material. 

The annual timber bill a t  the mines of bIcssrs. lie11 Uros., Ltd.. in 
Cleveland, now, does not fall far short of 2 1 0 , 0 ~ 0 ,  although trade is 
slack and short time is worked. 

Thc rariatiolr in cost of tinlbcr at different mines, is  cry striking, 
1 viz., from u.10~1. up to 5d. per Lou, according to tho conditions of roof, 

and the proportion of mholc alrcl broken lnille being workcd. 
The roof is, of course, thc Uppcr llias 01. aluni sllalc, 2Vi) feet ill 

thickness, but in some places therc is a fem inclres, oca~sionally amoullti~lg 
t.o 2 feet, of dogger ironstoue, which helps to makc a roof, so that in such L 
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mines no timber is used in the whole mine ; but in the frequent absence 
of sufficient dogger, or when removing the pillars additional weight is 
incurred, nluch of this 900 feet has to be borne by the timber. 

I11 a large n~ajority of mines, after the whole mine is worked and 
before removal of pillars, this shale gradually falls and fills up the "broken" 
ground. 

Before deciding finally to adopt steel for the main roads, i t  seemed 
very desirable that an actual test of the strength of the full-sized girder 
should be made, rather than trust to any mere calculation, based upon the 
reputed tensile strength of steel, especially with a r i e a  to proving, in 
case of any future contingencies, that the change had not been made 
~ i t h o u t  full consideration of such questions, and in riem of the some- 
what conflicting data given by the authorities as to the relative strength 
~ f ' ~ o o d  mrought iron and steel. 

Dlolesworth gives the latter a greater tenacity of 39 per cent. Mr. 
Adamson, in his address to the Iron and Steel Institute, says about 
30 per cent. A committee of the Institution of Civil Engineers puts the 
tensile breaking weight iu tons per square inch of Yorkshire iron, 23.70 ; 
Bessemer steel, 31.92 ; or 30 per cent. in favonr of the steel; whilst 
De Bkrgne & Go., of Jfanchester, in some special tests of Bessemer steel, 
prove i t  be 40 to 50 per cent. stronger than iron for structural purposes. 

These tests the writer proceeded to carry out upon a few steel girders 
and full-sized timber balks, and he also, as a part of the investigation, 
made a number of experiments on a small scale npon timber. 

For girders and large balks a. suitable place vas selected in the mines, 
near where water pipes for other purposes had been provided. 

Recesses mere cnt in  whch to place the girders near the roof, as in 
ordinaq use, and by means of a lever, made from a 75 lb. rail (L), 
an empty iron tub (T), Plate L., mas suspended, capable of being 
slowly filled with water, until i t  bronght down the specimen under 
examination-the weight of water required, tub, and lererage being 
easily got. 

The large balks of timber nere in the same Kay put to an actual 
test, just as they are used, except that the load was at the centre instead 
of distributed. 

In all questions of strength of timber, Barlow may be said to be "the 
authority" in this country. His first essay on the subject appeared in 
1817, and a sixth edition in 1867. He recites experiments by Buffon 
on pieces 4 to 8 inches square, and he adds-" These are, i t  is presumed, 
all that are historically deserving of any particular notice in this place." 
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H e  also mentions evperinlei~ts by Colonel Reanfoy in the dockyard a t  
Dcptford, on spccimei~s 5 feet long and 2 iiiches squarc ; also 11y hlessrs. 

1 Peake and Barmllier, 2 inches square ; and by Air. Conch, 011 triangular 
prisms, the sides being 3 inches. 

13arlo\~'s tests were all on small sections of fl.0111 1 to 2 inches square. 
Tlle objection to testing such small pieces is recogr~iscd by Gregory 

in his chapter on thc "Strength of BI:lterials," ~vlien hc says-" If the 
material is of cast ~ne ta l  i t  is fbul~d that  the exterior hard crust is 
different to that of the interior . . . . and in the case of fibrous 
material or timber . . . . . i n  cutting the bar to  the required 
di~nersions many of the esterior fibres mill be cut  transversely, and will 
not, therefore, be capable of so great a proportionate strength as the 
similar fibres within the more central portion of the bar." 

Another writer on the same subject, in a paper read tb the Society of 
Engineers, says:-" I t  ]nay be remarked, however, that the greater part 
of tllese (experiments on timber) also are open to the objection before 
referred to of having been made upon exceedingly small pieces." 

Kumerous and very carefnl researches hare  also been madc into 
the qualities of Cvlonial timbers; bnt  without attempting any serious 
investigation of the snbject, the writer has made \vh;~t may be caller1 
a few "every-day" tests sufficient to satisfy lii~nself in a practical way 
as  to what the mines tinlber mill actually carry, 11ow far the steel 
girders may with safety be used instead, together with a little insight 
into the question of relatire cost. Of course, timber in  nlines has its 
load distribnted, wl~ereas in results now got the weight nas  suspended 
from the centre. 

The  beains mere aiso to  some extent fised, increasiug to one and a 
half times the breaking weight when freely supportecl; but as in  daily 
llse they arc fixed, i t  mas the best arrangement, and, in fact, necessary, 
to  lxerent  the girder cantiug under its load. 

The  girders finally adopted, and which have gireu every satisfaction, 
are 50 11)s. per yard. 

One of' these, i t  will bc seen, carried 9.:3li tons, when i t  ovclScame thc 
supports a i ~ d  canted to one side, after carrying a t  lea.st double the breaking 
load of timber as shorrn in Table C;  the ncxt, a, GG lb. girder, sunk nndcr 
a load of 12.62 tons v ~ t l i o n t  fracture, and was after~varcls str~~iglitened and 
put illto use. These mere considered sufficient to show the capacity, so 
long as the quality was maiotained; and i t  is satisf:~ctory to be able to 
add, that  orit of nearly 200 tons n v ~ r  in operation, there II;IS been only 
one girder a failure, i.r., broke11 short. 
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The writer does not propose to use these results as evidence sufficient 
to base any general assumption of tensile or transverse strength. They 
are too few, and show too great a difference to permit of i t ;  in fact, the 
figures obtained and given by Barlom, hardly warrant any general con- 
clusion to be drawu. 

Take, for instance, his larch results: with similar specimens, 6 feet by 
2 inches square, he gets a breaking weight in Ibs. of 300 in one case, and 
552 in another, and his resistance of a rod an inch square, where 

varies from 853 up to 1,119, the only safe manner in which to treat the 
question, is to deal as with a chain, where i t  is said that its strength is 
that of its weakest link. 

On this point Box, in his work upon the strength of materials, 
says:-" Experiments have shown that there is great variableness in the 
strength of all materials, even when apparently of the same strength and 
quality. The mean strength, as founcl by nunierous experiments, is 
usually taken, and it becomes a matter of considerable practical import- 
ance that the engineer should know within what limits the strength may 
probably vary, and particularly that the probable minimum should be 
known." He also shows that larch, our hitherto fa~ourite mines timber, 
is vt:ry variable. 

An excellent article on this point appeared in The E~gineer, 82nd 
February, lSG1. The writer cpotes a Table of Eqeriments sent to the 
Iron Coinmission by 1\11.. Robert Stephenson, made to determine the best 
iron for the constructioil of the High Le-iel Bridge, in which 1 inch bars 
on 3 feet supports gave results varying from 518 to 1,072 lbs. 

Bnt we have by the few tests made on a large scale denlonstrated 
vith sufficient clearness that the timber, as daily used, is much inferior 
to the steel girders in point of strength, of much importance where the 
roof is heavy. Fewer pieces are required, and a much better and neater 
arrangement is prodnced; it also reduces the number of props, and makes 
a clearer road for men and horses. 

Other testimony may be fo~lnd to the same effect in the Y1t~a~zsnctio,~s 
of the illicllci~~rl Iustitzcte, Vol. S. We hare an account, by Ur .  Smith, of 
the iinportallce of additiowal strength in goaf roads. He says:-"These 
steel girders hare given much greater satisfaction than the usual timber- 
ing, i ~ i t h  which it was very difficnlt to maintain a road at  all. So far, 
out of some thousands in use, only nine hare b~oken." 
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Of the reduction of obstruction in the roads by the nee of steel in- 
stead of timber, Ire find ill the Rw(lr/i,7 t?r I / (  ,Sotie'ti (10 l ' h ~ f i ~ s t r i r  

xip$rnle, Vol. SV. :- 

which is a satisfactory confirmation. For eyery day use in the-worlring 
places the question of length of lifc does not arisc, siuce timber in such 
cases is not so rn  out by age, but b j  fixing, and removing freqnently 
from place to place. 

The econonly to beeffected is not, of course, in first cost. In  fact, as 
the following fig~~res sho.~ ,  it is considerably more ; but whilst the timber 
oftell arersges a life c?f not more than eighteen months, t l ~ c  steel, so far as 
we see, wit11 three and a hnlf ye& experience, appears to be n,perma- 

The cost of mhat in mining 
language me call "board end cross- ( I 
ings" seems to offer the best oppor- 7 f 
tunity for comparison of steel with 
timber, and details are given in 
Tables A and E, also sketches. fi A C ~ U A L  S I Z E  

These do not show the packing, 
which in bad roofs is an important 
item; but it mill be readily seen 
mhat a much lighter and ncater 
wrangement is the result. 

The headmays 12 fcet aild the 
board ends 14 feet in micltl~, taking 

Proportion. 

p- 

Per cent. 

81 

52 

37 

Cross Sectiou of Roadway 

OF G I R D E R  

Gross square feet. 

33'8 

78.6 

84.5 

six of each kind as a sample, we 
fiilcl th&, including the packing ( 
material aiid all labour, the ayer- 
age cost of stcel is £6 4s. Id., against timber 2 3  16s. 6d., or an 
i n c r e ~ e  of 36 per cerrt. as the cost of permancncy and grcstcr efficiency. 

C l a r  square feet. 

27.4 

409 

31.2 
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TABLE 8.-STEEL. 

6 14 0 ... 12 1 2 7  9 ... 3 5 7 

68+ 4 1 20 >7 ... 1 3  0 F. 
3 0 1 3  0 '  

-- 5 1 7  

so, of 
Pieces 

ofpack- 
~ n g .  

-- 

... 

... 

... 
66 

... 

... 
42 

... 
29 

... 

... 
54 

... 

... 

... 
126 

No. of 
Balks. 

- 

2 

2 

4 

3 

2 

6 

4 

2 

4 

1 

1 

Weight of Balks 
and Packing. 

S.B. 16.661bs. 3 f t .  
S.P. 7f lbs. ,, 

Cats. Qrs. Lbs. 
4 1 25 

4 0 2 

7 2 26 

4 1 2  

7 0 3 

4 1 2 6  

2 2 2 5  

12 1 2 7  

. ...... 

8 1 9 

3 3 13 

3 2 0  

9 1 2 0  

2 0 17 

2 0 1 

8 0 17 

Length 
of Balks. 

- 
5%. In. 
14 9 

13 6 

13 0 

16 9 

14 9 

14 0 

14 0 

13 0 

16 3 

14 6 

13 6 

No. of 
Men to 

',","dh" 
Cross- 
lug. 
- 

... 

... 

... 
... 
3 

... 

... 

... 
3 

... 
3 

... 
... 
... 
3 

... 

... 

... 

... 

Rates. 

-- 
3 s. d 
5 5 0 

71 

7 1  

- ,, 

I 

2dd. each. 

5 8. d. 
a 5 0 

31  

I I  

l? 

71 

I I  

d s. d. 
1 3 4 

1 1  2 

2 0 G 

l 2 5 

0 1 3 0  

-- 
1 16 11 

1 3  4 

0 14 3 

0 1 3 0  

- -- 
3 5 7 

0 7 0 

0 1 3  0 

-- 

2 3 8 

1 0  4 

0 18 4 

0 1 3 0  

-- 
2 10 7 

0 11 7 

0 10 6 

2 4 1 

0 1 7  4 

Total Cost 
of each 

Crossing. 

.- - 
£ s. d. 

6 0 5  

4 7 6  

4 6 7  

4 1 5  4 

6 1 4  1 

A. 

B. 

C .  

D. 

E. 
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TABLE 15.—Won I).

Statement showing Cost of Wood Hoard Exd Crossings.

No. of
Balks.

Length
of Balks.

No. of
Pieces
of Pack-

ing.

Weight of B;ilks
and Packing. Bates.

Ko. of

Uen i"

pat in
i :l :i

Crossing.

Oost.
Total Cost
of each

Crossing.

5

Ft. In.

16

Bach.
s. ,1.

7 o
£ s.

1 15
d. C s. ,1.

1 11 :> !
S

5 1

1 12
Pieces.

38

3 6J

(i -1\

3

1 !

<> 7

o L3

1

11

3 15 1

G.

6 16 7 b 2 2

14 .-» 11

5 12 <i

43

3 6i

-i\

17

9

s H.

<; it; o 7 o

3 13

! 1 S
•> >

•> 11 .'. IV 10 !)

2 12

lti ... . 4«

3 .;;

2^ :*

(> 7

o 2

13

1

u
3 1 1 lo

I.

4 16 7 <> 1 8 o

2

1

14

10 (i

5 1
1.

2

o io

-i 6
J.

25 n 2^ 3 o :,

13

2

7 16 7

•> in :.

1 '.)

1 11 o •"' H 5 1

8 10
Props,
Pieces.

35

•1 6

o 1\

1

o 7

K.

For propping. 1 1 1 ii 1 4 \

o 13 <|

3 L6 7 1 1 u
I 1 I 7 '

3 14 5 1! () Hi 1

« 10
Props.

35

2 t;

2.V

o 15

o 7

(i 13

11

3 13

I..

Average cost of six timber crossings, £3 16s. 6d
cvii—i--- E E
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APPENDIX. 

TESTS OF SAIAI,IJ SAQII'IAES OF ITARIOUS SIZES OF NORllTAT, LAIZCH, 
AND RIGA TIJIBER. 

THE almngemenh or apparatus for experimenting consisted of a pair of 
uprights, upon allicl~, 8 feet from the gronnd, tlie specinleu to be tested 
could be rested, and by chains suitably ahtached a platform was suspended, 
~veighing 81 Ibs., upon m711icli 2S lbs. weights were quietly deposited, the 
deflection caused being registerecl. 

The whole of the observations were very carefully made by the writer, 
at intervals of spare time extellding over several months, thc net reslllts 
being that the valne of M, or tfihnsrerse strength 01. central breaking 
weight of a bean1 I inch square and 1 foot loilg between end bearings 

liiga. JiT = 4115 
Xornay ,, = 460 
Larch ,. = 395 



AI3STl{hCT L ~ C C O I ~ D ~ S G  TO SIZES. 

13' x 1, 
AiT =- I$ x I)? 

-- 
Brealcing MT BI-ealriug 
\Yeight. IVeight. MT :%:kg MT - -- 

Lbs. Lbs. Lbs. 
1'' x 1" 150 1205 103 \Vidt,h bet~vecn supports 

... 1 X I  136 1205 4 feet. 

... 1 x l  134 120'5 
-- - -- 

Average.. 140 560 1805 482 103 309 

1.97 x 1.97 845 1,063 . . . . -  
2 x E  868 1,054, 857 

... 2 x 2  836 949 

2 x 2  630 609 , . . --- --- 
Avcl.age ... 778 391' 871 435 857 4-40 

2 
... ... 26 0 

r (8r 
2 

... 2& 0 ... 584 
24 

01 0 ... ... 
- 8  718 --- 

696 

1.95 diaii~etcr 845 ... ... 
... 215 ,, ... 901 

... e.ro ,, ... 907 

2.25 ,, ti86 758 753 

2.25 ,, 886 r-9 la- 724 

2'25 ,, 876 839 788 , 

2.25 , 1,368 951 1,088 
2.2 5 783 ... 808 

2.25 seu ... ... 
2.25 920 ... ... 

J1 1- --- --- 
.... Average 913 475 =5 463 832 437 

2.37 diameter . . . .  ... 95 5 
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DETAILS OF TISY'I'S OF S3IALI. SAi\II11,ES. - 
'VESTS OF WOB\TAY TI~IHEIL.  Aro. " ~ n ,  1835. 

Remarks. 

-- 

80 Sltnr.ly S I I I I ~  11) 5 i~trllca. t11et1 broke; pa\.c tl111c11 
sigl~s of co~~il~rossiul~. 

120'5 Ill-okc. 
.1..00 23etlt n ~ ~ d  brokc rcry slu~vly. 

0.30 360 
0'44, 416 

836 Xu !il~l)ts. 

0'9s ss'7 
1.00 907 

1.50 1.07:! 

. . . 1,u;.l. 
2'5 S101r.l.v slulk nncl b n ~ k e  :ti. 
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DETAILS O F  TESTS OF SMALL SAMPLES.-COXTINUED. 

Size. 

2" 0" 

$$$t, 

Actual 
Weights. 

112 

168 

224 
280 
336 

448 
501 
560 
616 
672 

728 
784 
514 
84fi 

878 
910 
910 

924 

9363 
949 

Broke. 

, 24 
80 

136 
192 

248 
304 

360 
416 

473 
528 
584 

5964 
609 

Deflection. 

p- 

Inches. 

0'10 
0'23 

0'25 

0'27 
0'33 
0'43 

0.52 

0'58 
0'62 

0'73 
0.76 
0'85 
1.00 
1.05 

Remarks. 

S11nk to  24, &lid sllapped rather short. 

V e r ~  sallly. 

&rak atid bi-oke rather suddenly; one 
sllomed sap, opened at fibre. 

I 1.10 
1 1.30 

1'50 1 1.57 

1 1'75 
i 2.25 1 ... 

2" x 2" ... 
0'23 

0'27 
0'45 
0'52 

0'61 

0.75 
0.85 
1-05 
1-30 
... 

2.00 I ... 
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PARK PIT. 

I 
I 
i 
I 

C 

I 
i 

i 
I 

i 
I 
I 

1 

i 

I 

- 
TESTS OF SOI(TVAT TIIIBEK, ?3S* DIAIIEIXR. OCTOBER 15~11, 1885. 

Size. 
--- 

2.25" dia. 

2.15'' dia. 

Deflection. 1 Total Lbs. 
I- 

I:;: ?.& 80 
136 0.20 

\ \ ' c~~t  to 2 incl~rc, ant1 Irrokr short. - -. - . -- . 

Qraditnlly broke. 

Good s~tmple. 

- ~ 

- -  

1:emnrks. 
-~ - - 

0.25 
0.36 
0-49 

: 0.53 
0.G3 
0% 
0'80 
0.08 
1'20 
1.43 
1'GO 
1.90 
2.25 -- 
. . . 

0.05 
0.18 
025 
0.30 
O..LO 
0.50 
0'60 
0.70 
0.76 
0.90 
1'00 
1'1s 

I5car.il1gs. : inch I I I I I ~ C I .  ,I f t ~ a t .  

Cracks. 

Opc~ls belon-. 
Slo~ul,q siork n11d broke. 

-- 

Bcal.i~~gs. 1. fret. 

1 192 
; 2.1s 

3 04 
360 z 
416 
472 
528 
584 
6-10 
606 
727 
758 
758 

24 
80 

136 
192 
218 
30 1. 
360 
416 
472 
528 
581. 
610 
696 -- t d3 
SOY 
839 
870 
901 

-. - 
$ I  
80 

136 
192 
e rs 
30 1. 
360 
41 C, 
472 
699 
58 4 
640 
696 
782 
808 
86 1. 
920 
976 

1,032 
1,063 ... 

... 
-- - 

1 i:g 

I 
1 

1.97" x 1.97" 

- -- 

1.75 
1.85 
... 
- 
. . . 

0.10 
0.18 
0'2" 
0.25 
0'30 
0'40 
0'50 
0.55 
0'63 
0.70 
Oi5 
0'83 
0.05 
1.00 
1.18 
1'27 
1'47 
1.60 
2'00 
2.50 
2.76 

- - 



Deflection. 
- 

Inches. ... 
O:s& 

0.27 
0.40 
0'56 
n.63 
070 
0.90 
0.90 
1.00 
1'1U 
1.27 
. . . 

0.05 
0'20 
0.25 
0.30 
0'40 
0 50 
0.60 
070 
075 
0.80 
1.00 
1.15 
1-27 
1.50 

. . . 

... 
0.12 
020 
0.27 
0.30 
0.44 
0.50 
0.54 
0'60 
0.74 
0.76 
0.80 
I0.90 -, 0.95 1 
1'10 
1.20 
1.30 

{ :::: 1 
2.10 

Size. 
- 

2'23" d i ~ .  

, 

3.25" dia. 

8.25" din. 

. 
'" 

. 

-- 

d 
d 
Z 

-- 

I &  

No. 

... 
1 
> - 
3 
.la 
u 

7 
8 
!I 
10 
11 
12 
13 

1 
2 
3 
4. 
5 
6 
7 
?3 
9 
10 
11 
12 
13 
15 
... 

. . . 
1 
2 
3 
4 
J 

6 
C 

8 i 
10 
11 

12 

13 
14 
15 

1G 

17 

,Eig\. Remarks. 
- 

Ll~s. 
2 , 

80 
13; 
192 
248 
304 
3(iO 
41 t i  
,172 
S P 8  
5s 1. 
6-1.0 
(i9G 
752 

--- 

SO 
136 
192 
2-1.8 
30-1. 
3G0 
416 
4,i? 
528 
584 
6.10 
696 
752 
8% 
839 

-- 

24 
80 
136 
10'2 
24s 
304 
360 
416 
472 
528 
584 
G4O 

69, 

753 
808 
SG l 

920 

951 

-. - 
I 

Scxlcs. 

+. - 
5 

2 
? .- 
J 

% - 
e 

e - e 
Iirok,. I 

I 

I 

I 

Cracked. sliglrtly. 

i 
I3rol;e. 

-- ~. 

Scnles. 

i 
V? - 
f;: 

i 
6 - .- 
0 e 
F 
42 

5 .- * 
5 

5 - - 
e 
ii - 
6 - - 

Broke. 
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I'ARIC PIT. 

TESTS OF PIECES OP Lanca CCT FROY A BILK. AUGUST ~OTH, 1885. 

Total lcllgth, 4' 6"; betweell sripports, .I.' 0". 

VOL. SSSYI1.-IW. F F 

Remarks. 
- 

Broken. 

-- - 

'rl~is l'iece 11ad a knot 

in nliddlr. 

Ihokcn. 

Ilroketl. 

- 
% 
5 
5 
A 

g 

-- 

- 
5 
d 

. 2  
Z 

-- 

i 

'1. 

5 
6 
6 

-- 

*" 6 

6 s  
Z 

KO. 
-- 

1 
e 
3 
4 
6 
G 
7 
8 
9 

10 
11 
12 
13 

I 14 
15 
16 
17 

1 
2 
3 

? 
6 
7 
8 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 

1 
2 
3 
.I. 
5 

,g$\, --- 
Lbs. 
56 

112 
168 
22 1. 
2817 
336 
393 
"1. k8 
49.L 
5G0 
61 G 
672 
702 
728 
763 
763 * - 484 

- 

168 
224 
248 
260 
448 
494 
5 GO 
584 

8 

80 
136 
192 
248 
304 
360 
41G 
4i2 
528 
S84 
640 
GGS 
GS2 
604 
718 

-- 

80 
136 
194 
Y 48 
30-1. 

Size. 

" M x y f  

22%" x 2' 

2j" x 2&" 

2r dia. 

Deflection. 

Inches. 
0.125 
0.1~7 
0.2; 
0.37 
0'43 
0.60 
0.62 
0.76 
0.81 
0.93 
1'12 
1.37 
1.50 
1.62 
1.87 
2.00 
2.6.' 

0.37; 
@SO 
. . . 

0 61 
1.00 
1'25 
1.50 
... 
-- 

0.125 
0.25 
037 
050 
056 
... 

075 
0.76 
0.67 
1.00 
1-37 
2'00 
2.12 
2.50 

. . . 
- 

0.125 
023 
0.37 
0.50 
0.62 





STEEL SUPPORTS w Y1xEs. 

PARK PIT. 



STEEL SUPPORTS IN BIINES. 

PAliK PIT. 

Size. 

Remarks. I I 
I Inches. / 1 .  

0'10 80 
0'20 136 
0'25 192 
0.33 248 
0'48 304 
0'58 3 60 
0.70 416 Out of I:& ba 
0'75 472 
0.85 525 
1.00 584 
1.18 640 
1.30 696 
1.50 752 
1-70 783 
1'83 814 
2.00 845 
2.20 876 
... 907 Broke before 

PdRIi PIT. 

tlk tested. 

1 Ddection. I Total Lbs. I Remarks I 

Breaks. 

Broke, good 



STEEL SUPPORTS &V XISES. 

TESTS OF IA.\RCTI. FEBR~ART 11TR. 18S6. 

Remarks. 

"15 1,OSY Hroke. 
-- -- 

0.10 136 = . 

---- 

o f  5 136 
0.40 102 
0'53 "S 
0'70 301 
0.75 360 
1.00 416 1 6 
1.20 47' ( 5  



STEISL SUPPORTS IN MINES. 

PARK PIT. 

TESTS OF RIGA \VOOD. AUGVST 26~R, 1885. 

Size. Deflection. Total Lbs. Remarks. -- 
Inches. 

1'' x 1" O i  24 C feet between supports. 
02 52 
0% 66 Opened from a knot 6 inches from centre. 
0.88 so 
1'25 108 
1.50 136 
2.25 136 Suddenly broke in putting on. 
2.25 150 -- 

1" x 1" 0.25 24 
0.90 80 Apparently a good sample. 
1.40 108 
1.75 122 
... 136 Gradually sunk and broke; 110 knot. -- 

11' x 1" 0.20 24 Fair smuple. 
0.88 80 
1'45 108 Broke from middle. 
1'80 122 No knot. 
... 134 Slowly sunk aud broke. -- 

2" x 2" 0.10 . . . 
0.12 SO 
0.16 136 
0.90 192 
0.24 248 
0.26 304 Fairly good sa~uple; broke rather suddenly. 
0.28 360 
0'33 416 
0.48 4,72 
0.51 52s 
0.58 584. 
0.70 640 
0.76 696 
0.90 752 

liroke rntl~er short. - 

1 1 1-50 1 630 1 Broke. 



dTEI'.l, SU1'1'OILTJn~N 1IINES. 

PARIi PIT. 
- 

TESTS VF I : ~ o n  \\'ooo. Arc r s~ ,  1SS. 
Iloulltl, ll(lt '1'lll.llcd. 

- - - 

Een~arks. 
-- . .. . - - 

Inches. Lhs. 
2 23" tli:~. 0.00 ... 

0.03 80 
0.1' 136 
0.2.5 192 
0.27 3 i Y  
0.52 301, l!rokc strttight. :t11(1 ~:1t11cr s110~1. 
0'49 3 60 
0.51 .loti 
0.60 .&ti2 
0.75 518 
0.SO 57.4 
1.00 630 
1.35 686 
2.25 . .. . Broke slnwly, I ~ l t  P I I : ~ ~ ) P ( ~  :tt l i~st .  

-- . - 

2 '  1 0.06 SO 
015 136 
0.43 192 
0.25 2,18 
027 304 
0.33 360 
0.48 416 
0.51 472 
0.60 52 Y 
0.66 584 
0.75 610 
0.80 696 Sunk slinv : ~ t  first, : u ~ l  tllcll 111.0kc 
0.90 752 
1 05 YO8 
1.50 836 I3rokc. 

-- - 

2'25" dia. 0.10 ... 
0.20 80 
0.24 136 
0'32 192 
0.40 2iS l%rolic : ~ t  ollcc; :I lcss \\.'igl~t \vt~uld 
0.48 30 1. 
0.51 360 

584 Goncl s ; ~ ~ n l ~ l c .  

1.50 812 
1 5  844 

I3rokc short. 

----A- 



I J L i I t  I< PIT. 
- 

'~ESTS O P  RIG.\ &'00D, 2f l  ~ I A M E T E I I .  OC'POBER I G T I ~ .  18%. 
Tur~~ccl up ill L:ttl~c. 

Sire. 

0.2 j" dia. 

Detlectioll. 

Inches. 
0'10 
0.18 
0.25 
0.26 
0.30 
035 

Lbs. 
112 
I68 
280 
336 
392 
4.48 

i ~ . 4 . 2  
0 45 
0'50 
0.52 
0.60 

I 0.6s 

- - 

Remarks. 
- . - . - - - 

50-1. 
560 
616 
672 
i2S 
754 
S10 
896 
952 

1,008 
1,039 
1;oio 
1,101 
1,132 
1,163 
1,219 
1,250 
1,306 
1,337 
1,365 

... 

1,397 

-- 

21 
SO 

136 
192 
248 
30-1. 

' 360 
416 
472 
52s 
5s-L 
6-10 
69G 
752 
783 
S14 

1.95" x 1 95" 

S.B.--H;II~ n toll. 

Sllorvs n-~rkness; sunk slo\vIy; broke straigllt. 

. 
First crack. 

1.45 515 

1 

1 0.73 
075 
0.80 
0'90 
0.95 
1.00 
1.10 
1'13 
1.20 
1'25 
1'33 
1.50 
1.75 
1.80 
2.00 

Total wi t11 
scale ni~d 
cllain ... 

- 

. . . 
0'10 
0.1s 
0.25 
U 30 
0.40 
0.50 
0.55 
0'63 
0.73 
0.77 
0.85 
1'00 
1.10 
1.20 ' 
1.25 ' 

Cmcks, nilrl gi~ndunlly broke. 



A R R A N G E M E N T  FOR T E S T I N G  STRENGTH OF BALKS. 
Scale  i inch t o  a F o o t  
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- 

STEEL SUPPORTS HIKES. 

'I'ESTS OF RIGA ~ V O O D .  'I'UILA-ED. FEBRUARY l l ~ n ,  1886. 

KO. Size. Iletlaction. $,"izt, Re~n;lrkr 

-- 
Inches. Lls. 

... 2.25'' dia. ... 2 I Scnlcs. 
0.20 2JY 
0.25 304. 
0.27 360 
0.30 41 6 

i~ .io 528 
0.53 3 1 -  
0 ;  
(1.7; I;DC 
0.-- 

I .) 
--., 
lo -  ('rnrkrd s l i d ~ t l y .  

l.l.> i s 3  1<1*ol<c11. 

-- 
0.') j" ... - d i : ~  . . . 2 L Sc:llrs. 

0.1" YU 
0.20 
0.27 

l3Ii c 192 , 
0.30 2 . r ~  2 
0.50 301, 2 
0.- - .,.> G O  2 . ll.IiS 111; k 5. 

I 
- 
-'Z: 

-- 

0.30 ? IS  2 
0..m :tot T-, 
0..iO 360 " 
O.GO .II~; $ 
0 70 .IT:! I 

1.30 SIH 
1.27 81% 
1.50 920 I l roke i~.  
1.5.; ... 

VOI,. S X X V I 1 . - w .  



24-1 DISCUSSION-STEET, SUPPORTS I N  IIINES. 

Professor llan~~-~r.lz--As ?(I'r. Stcavenson is engayecl in csperinicnts, 
1 wnnld ask if he lias made any nit11 creosoted timber, and, if not, perhaps 
I)c may he ablc to acid sonic esperimciits upon this form of lniuiug t i~nl )e~-  ? 

JIr. STEAVESSOX-~\'O ; lie had not made any experiments with creo- 
sc~ted timber. Tlley had used i t  at t l ~ e  collieries for main roads, and no 
tlouht it was an improvement npoli timber that was nncreosoterl. 1)ut he 
preferrecl steel under thcir circmnstances. They were using creosoted 
timber at the collieries. Thc objection to creosoted timber for mining 
pnrl)oses was that if tliey oi~cc cut it, or even put in a nail,-they destroyed 
the effect of tlie creosoting. They 11i~st use tlle timber as it was scllt 
out when creosotecl. 

1Ir. Geo. B. FORSTER said, they must use steel in the same vay. Hc 
had nsed n consitlerablc alno~int of creosoted timl~er ill his time, and 11e 
11ad some which had been in, he believed, twenty-four or taenty-five years, 
and there ans no perceptible sign of decay. He himself did not thiolr 
tliat tlie cnttiiig of the timber absol~itely injulmecl it. The President 
suggested to him to refer to the case of railway sleepers, which were liiadc 
of c~.eosoted timber, and holes n-ere bored into the sleepers to receive tile 
p111gs. He agreed with Mr. Stearenson as to the snpe~iority of steel in 
the way of strength and handiness, but he thought it ~ ~ ~ o n l d  be found that 
creosoted timber aould last quite as long as steel. So far as dnrabil i t~ 
went, creosoted timber would last a long time. It was all aell eiioug1;h in 
Clereland to use steel, vhere tliey l ~ a d  ])articular widths of (lrifts, ~ n ~ l  
where they linen- exactly what they were going to do ; b ~ i t  in coal mining 
they l~acl a ereat variety of cross places and drifts, ancl sonietimes a 

balk of timber was more hancly to arrange aiicl set up than steel. 
Professor ~ I E R I ~ A L E  said, there were other tl~iligs besides creosote 

used in preserving timber. Sulpliate of copper was used. He ~ou lc l  like 
Mr. Steavenson to extend his experiments, ancl gire them some iiiforma- 
tion as to the preservation of timber. 

Mr. J a n r ~ s  V'ILLIS-I apprehend JIr. Stearenson's p q e r  is Inore as 
to the strength of steel as compared with timber. 

JIr. STEAVESSOS-In the case of creosoting timber you do not 
increase the strength at all. T e  can hare something like double tlie 
strength with steel. 

A rote of thanks was passed to Mr. Stearenson for his paper. 

Professor P. PHILLIPS BEDBOX, D.Sc., read tlle folloaing paper on 
" A Contribution to our ICnowledge of Coal-dust." 




