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REFEREE ANALYSTS—INDEPENDENT.

1. BritisE IroN & STEEL RESEARCH ASSOCIATION
(per K. Speight, A.Met., A.1.M.), Sheffield.

2. Corprins, W. C., M.Sc., A.R.I.C., Ridsdale & Co.
Ltd., Middlesbrough.

GOVERNMENT DEPARTMENT.
3. Epwarps, F. H., B.Sc., Bragg Laboratory, Naval

ANALYSTS representing MAKERS and USFRS.

4, BacsHAwE, B., A.Met., FI.M., M.Inst.F., Brown-
Firth Research Laboratories, Sheffield.

5. GARDNER, L. E., 4.Met., F.I.M., Edgar Allen &
Co. Ltd., Sheffield.

6. Harrison, S., A.Met., AIM., Kayser, Ellison
& Co. Ltd., Sheffield.

7. PosTLETEWAITE, R. T., Samuel Fox & Co. Ltd.,
Stocksbridge.

8. Rowwrey, E., James Neill & Co. (Sheffield) Ltd.,

Ordnance Inspection Establishment, Sheffield. Sheffield.
ANALYSES
Analyst| W ¢ Si 8 P Mn Cr Mo v
No. % % % % % % % | % | %

1 2:18 .. .. .. .. .. .. .. ..
2 2:18 019 020 0036 | 0°019 008 013 004 |<0'01
3 214 | 017 | 020 | 0037 | 00018 | 0°07 .. ..
4 218 018 023 0035 008
5 2:14 .. ..
6 2:13 . .. .. .. i
7 2°14 018 022 0034 | 0°017 0-06
8 2:15 .. . .

Average| 2°16

The above figures are those which each Analyst has decided upon after careful verification.
Only the average figure for Tungsten is standardized.
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NOTES ON METHODS USED. '
TUNGSTEN.

Analysts Nos. 1, 2, 4 and 7 determined tungsten by the Standard gravirr;etrie method B.S. 1121 : Part 40:
1959 combined with colorimetric determination of residual tungsten in the filtrate. Nos. 3, 5, 6 and 8 used the
Standard absorptiometric msthod B.S. 1121 : Part 32 : 1954 which depends on formation of tungsten thiocyanate.

Analysts Nos.1,2,4and 7 also used the Standard absorptiometric method and found 2:089,,2:09%,, 2189, and
2:13Y%, respectively.

CARBON.

All Analysts determined carbon gravimetrically by combustion. All except No. 7 used the Standard method B.S. 1121 :
Part 11:1948. No. 7 used a multi-factor weight method.

SILICON.

Analysts Nos. 2, 4 and 7 determined silicon gravimetrically by the Standard perchloric acid method B.S. 1121 : Part 10 : 1948,
No. 3 used a molybdenum-blue method similar to the Standard method B.S. 1121 : Part 15 : 1949.

SULPHUR.

Analysts Nos. 2, 4 and 7 determined sulphur by combustion. No. 2 absorbed the sulphur gases in water and titrated with
iodidefiodate solution. Nos. 4 and7 absorbed in hydrogen peroxide and titrated with sodium borate (B.I.S.R.A. Methods of Analysis
Committee, J. Iron Steel Inst., 1954, 177, 239). No. 8 determined sulphur gravimetrically by the Standard methed B.S. 1121 :
Part 1A: 1957.

PHOSPHORUS.

Analysts Nos. 2 and 7 determined phosphorus volumetrically. No. 2 used the Analoid method No. 21. No. 7 used & nerchloric
acid method incorporating arsenic removal with hydrobromic acid.  No. 3 used a phosphovanadomolybdic acid colorimetric method
including extraction of the coloured complex with amyl acetate.

MANGANESE.

Analyst No. 2 determined manganese volumetrically by titration with arsenite/nitrite after oxidation with persulphate/silver
nitrate. Nos. 3 and 7 oxidized with persulphate/silver nitrate and completed absorptiometrically. No. 4 used the Standard
absorptiometric method B.S. 1121 : Part 23 : 1951 depending on oxidation with periodate.

CHROMIUM.
Volumetric Analoid method No. 37.

MOLYBDENUM.
Thiocyanate colorimetric method (modification of Analoid method No. 42).

VANADIUM.

Volumetric method depending on oxidation with permanganate and titration with ammonium ferrous sulphate (Analoid method
No. 34). . .
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