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|.—PROPERTIES OF METALS

(Continued from pp. 409-413.)

¢The Latent Energy in Cold-Worked Iron and Copper as Estimated by Deter-
mination of Heats of Solution. R. W. France ﬁTr_ans. Faraday Soc., 1934, 30,
450M60)—Experiments on the heat of dissolution of soft and_hard-drawn
copper in bromine solution indicate that the latent energy even in specimens
reduced 95% in area is not greater than 0-5 cal./grm.—A R. P.

Longitudinal and Transverse Magnetoresistance and Magnetic Structure of
Ferromagnetic Substances [Nickel]. Guilia Alocco (Atti R. 1st. Veneto Sci.,
Lettere, Arti, 1932-1933, 92, 1353-1371; Chem. Zentr., 1934, 105, 1, 3446).—
The magnetoresistance of polycrystalline nickel sheets shows an analogy to that
of single nickel crystals which indicates magnetic anisotropy in certain direc-
tions.” Apparently the elementary moment of the nickel sheets tested had a
spatial orientation.—A. R. P.

+The Electrothermal Homogeneous Effect in Liquid (and in Solid) Metal.—III.
C Benedicks and G. Siljeholm (Arkiv Mat. Astron. F%s_ik, 1933, [A], 24,36 ;_)rp
Chem. Zentr., 1934, 105, |, 3178).—Cf. Met. Abs., this volume, p. 230. The
efficiency of the electrothermal homogeneous effect in a metal may be very
considerably improved by increasing the length of the conductor. "The tem-

erature changes required by the phoretic theory have been confirmed with
on% conductors of Constantan, copper, and mercury; the sign and magnitude
of the effect in all cases agree closely with the theoretical. The effect is propor-
tional to the current density, and increases rapidly with increase in tempera-
ture. In mercury the effect can be greatly increased by introducing a con-
striction in the conducting column.—A R. P. ]

+The Malleability of Nickel and Monel Metal. Owen W. Ellis (J. Inst.
Metals, 1934, 54, 145-160).—The dgraph showing the relation between malle-
ability and temperature for cold-drawn nickel rods is a straight line between
20° and 500° C. and again between 840° and 1100° C., but between 500° and
840° C. it is a curve convex to the temperature axis. The curved portion
corresponds with the range during which rapid softening occurs, the points of
intersection with the straight lines (500° and 840° C.) corresponding with the
beginning and ending of this range, resPect_lver. No simple relation between
the energy of blow and the reduction of height on forging could be established
atany temperature.  The malleability of cold-drawn nickel is increased rapidly
by annealing at temperatures above 750° C., and reaches a well-defined maxi-
mum after annealing at 820° C., at which temperature softening is most rapid.
Annealing at any temperature above 500° C. increases the malleability at all
temperatures up to the annealing temperature, beyond which the relation
between malleability and temperature is the same for annealed as for hard-
drawn metal. The upper limit of the softening range of Monel metal (nickel
67-59, manganese 1-26, iron 1-05, silicon 0-05, copper 30—_15%? is780 C. Over
the range 600°-825° C. the malleability of cold-drawn nickel is somewhat less
than that of Monel metal, but is appreciably greater at high temﬂ'eocatgres.

tOn the Internal Mechanics of Metals. W. Kuntze (Z. Metallkunde, 1934, 2s,
106-112).—Translation and cohesion play an important part in the plastic

4 Denotes a Paper describing the results of original research,
f Denotes a first-class critical review.
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deformation of metals; the visible slip-lines are really the ends of slip planes
which appear one after the other from one side of a tensile test-piece to the
other, and then run acrossthe lines first formed. The intensity of the lines bears
a close relation to the internal cohesion fracture, which corresponds to stress
variations. If the latter are small and frequent, the stress-elongation curve is
continuous.  The structure of slip planes can readily be seen by examination
of fpresse_ol wooden cubes, which show the transition from elastic to plastic
deformation, the development of hollow spaces inside the slip planes, at the
intersection of two slip planes and at the boundaries of two lamellae. A slip
plane cannot terminate in the middle of a specimen without the development of
a crack, and it has always the tendency to spread as widely as possible through
a sPemmen. Slip fracture, even in pure shear, is a cohesion fracture, the surface
of fracture always b_eln? in the direction of maximum shear stress. ~ The course
of the deformation in slip planes and cohesion fractures reduces the stress level
fromthe theoretical deduced from the lattice distortion to a value corresponding
with the actual tensile strength.  The strengthening of a metal by deformation
is attributed to the action of boundary surfaces; the increase in resistance to
slip by these surfaces opposes the reduction in strength caused by hollow spaces.
Elongation and cohesion are of equal technical significance. In oppositionto the
accepted view that the yield-point is exceeded at places of maximum stress, it
is pointed out that the flow of a material under anisotropic stress distribution in
the cross-section occurs only when the mean stress measured over the whole
cross-section exceeds the yie d-ﬁomt, hence the peak stress should considerably
exceed the yield-point, but it should never exceed the cohesion. The relation
between cohesion resistance and slip resistance determines the plastic behaviour
ofametal.  The effect of high temperature is as follows : whilst slip produces a
strengthening of the material which is opposed by the effect of heat, exceeding
the cohesion produces a softening which also is opposed by heating.—B. BI.

tGases and Metal Surfaces. E. K. Rideal (¢/. Inst. Metals, 1934, 54, 287-
312).—1934 May Lecture. Recent work, in all its aspects, is summarized,
reviewed, and critically discussed. The complex nature of the surface struc-
ture of a metal has a profound effect on the equilibria between the metal and
a gas and on the rate of attainment of equilibrium. A distinction is drawn
between van der Waals’ adsorption and chemi-adsorption involving an electron
switch in which the existence of an energy of activation may produce a slow
process of activated adsorption of gas. Bimolecular layer formation frequently
occurs, and a high surface mobility in the second adsorbed layer determines to
a great extent the dynamics of formation of the surface phase. Evidence for
assuming the existence of an internal surface between the individual crystallites
of the metal is put forward, and it is shown that such surfaces play an im-
portant part in adsorption processes. The heats of adsorption and energies of
activated migration on this internal surface are quite distinct from the heats
of formation of compounds and the energies of activated solution in the lattice.
The properties of surface compounds between gas and metal and the effects of
metallic dispersion and lattice spacing are discussed—A. R. P.

II.—PROPERTIES OF ALLOYS

(Oootinued from pp. 414-419.)

*0n the Relation Between the Diffusion Coefficients and Concentrations of
Solid Metals (The Nickel-Copper System). Chujiro Matano [Jap. J. Physics,
1933, 8,109—H13).—In English.]  The coeff. of diffusion D being considered as
a function of the concentration ¢, Grube and Jedele’s results (Z. Elektrochem.,
1932, 38, 799) with regard to the nickel-copper system at 1025° C. were
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analyzed by Boltzmann’s method. It is concluded that from the value of
above 8 X 105 cm.2day at ¢ = 0% of nickel, I%]decreases rapidly to about
1 X 105 cm.2day at c= 30% of nickel, and then keeps its value when c
increases to 100% nickel—S. G.
¢Further X-Ray Studies in the Diffusion of the Nickel-Copper System.
Chujiro Matano (Mem. Coll. Sci. Kyoto Imp. Univ., 1933, [A], 16, 249-259).—
The diffusion phenomena of the nickel-copper system were studied by ‘the
X-ray method for (a) a thin copper dgposn on a nickel plate; (b) a thin
nickel deposit on a copper plate; and (c) thin alternate Iag/ers of electro-
deposited nickel and copper, the samPI_es being heated at 500°, 650°, and
° C. for various periods of time. It is concliided that in a wide range of
concentrations the value of the coeff. of diffusion cannot be a constant but
varies from 10.7 to 10.9 cm.2day or more widely at 500° C. ; but if the experi-
ments are carried out under the Same conditions with regard to the state of the
samples the coeff. of diffusion D can be expressed roughly by the formula

D = AeT, where T isthe abs. temperature, and A and @are constants inde-
pendent of T, although they depend on the concentration.—S. G.

#X-Ray Studies on the Diffusion of Metals in Copper. Ecl;lel%ll’o Matano_(Jap.
J. Physics, 1934, 9, (2), 41~7).—{In English.] The coeff. of diffusion of
aluminium, manganese, nickel, zinc, palladium, tin, platinum, and gold in
\cj\olﬁper were determined by the X-ray method between 400° and 950° C.

Ile at the higher temperature the coeff. does not depend on the previous
treatment of the alloys, at the lower temperature it does so very greatly.—S. G,
eDetermination of Upper Critical Points in Antifriction Alloys. F. A Borin
and A A Botchvar 3£Zvetn e Metally (The Non-Ferrous Metals), 1933, (2/3),
101-106; C. Abs., 1934, 28, 353?.—[ n Russian.] The * upper critical points ™
(the minimum_ temperatures of quenching at which no separation of hard
crystals from liquid metal occurs) were determined for several Babbitt metals
by microscopic examination of specimens quenched in copper moulds. In all
cases the critical points were found to be higher than the values given in the
literature.—S. G. ) )
Reactions in Intermetallic Solid Systems. André Hone (Rev. trimest.
canadienne, 1933, 19, 396-407 ; C. Abs., 1934, 28, 4346).—The heat-treatment
of steel and of aluminium-magnesium alloys such as Duralumin, and the
application of the theories of mechanical statistics are discussed.—S. G.

#+The Constitution of Copper-lron-Silicon Alloys. D. Hanson and E. G. West
(J. Inst. Metals, 1934, 54, 229-248; discussion, 248-253).—The system has
been examined by thermal analysis and micrographie examination up to 8%
siliconand 8% iron.  Addition of silicon to copper-iron alloys reduces the solid
solubility of iron, and over the greater portion of the field examined the iron
exists inthe alloys as pure metal (containing onlg_s.mall amounts of copper and
silicon in solid “solution), since its solid solubility decreases rapidly with
decrease in temperature and is very small below700° C. When the silicon con-
tent exceeds about 5%, addition of iron causes the formation of another con-
stituent, probably FeSi, which forms alloy systems with the a, [i, y, 8, and e
I)_has_es ofthe coner-smcon system. Ternary diagrams showing the shzg_)e_ ofthe
iquidus and solidus curves and the changes which occur during solidification
are given.  Copper-rich alloys in the a-range solidify by deposition of primary
copper-rich solid solution and concentration of the iron and silicon in the
residual liquid; on further cooling iron is precipitated from solid solution,
indicating the possibility of age-hardening by heat-treatment. In alloys out-
side the a-field FeSi or iron forms the primary crystals, the liquid then becomes
enriched in siliconand impoverished in iron, whilst the a-phase crystallizes, and
finally silicon-rich phases solidify. In the discussionJ. L. Haughton referred to
the possibility of obtaining liquidus points, where normally the arrests are
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small, by stirring the alloys. E. H. EucJenall expressed, surprise that the 7-
hase of the iron—silicon system did not appear to be isomorphous with or to
orm solid solutions with the y-phase of the copper-silicon system. A. J.
Murphy pointed out that the heat-treatment necessary to produce maximum
hardening involves annealing the alloys at above the liquidus point. Marie
L. V. Gayler mentioned that the a-K change in iron had been omitted from the
diagrams.  Cyril S. Smith stated that there is no two-liquid field in the iron-
copper system when the metals are pure, but that less than 1% of silicon in the
50 : 50 alloy causes separation into two liquids at all temperatures above the
liquidus; carbon is even more effective in this respect. E. Voce confirmed the
statement of C. S. S. that 50 : 50 copper-iron alloys do not separate into two
layers on melting. In reply D. H. stated that thé method of determining the
liquidus by noting the temperature at which crystals float to the surface when
the metal is allowed to solidify in an inert atmosphere is better than the thermal
method when the arrest is small, provided that the difference in density be-
tween the crystals and liquid is large. He stated that the ternary alloys are
sluggish at high temperatures and that, therefore, _anneallnlg must be prolonged
to obtain equilibrium, after which diffusion is rapid.—A. R. P.
*Transformations_in_the Copper-Palladium Alloys. R- Taylor (J. Inst.
Metals, 1934, 54, 255-272; discussion, _272-273).—\‘/|'he electrical resistance-
temperature curves for the transformation of copper-palladium alloys with
10-30% palladium from an irregular to a regular distribution of the atoms on
the points of a face-centred cubic lattice indicate that the change takes place
in two stages : in the first, the highest temperature for the commencement of
which isabout 570° C. in the alloy with 22% palladium, distortion of the lattice
producing a small increase in resistance occurs, and in the second, the highest
temperature for the commencement of which is 500° C. at 15% palladium,
ordering of the atoms producing a large decrease in resistance occurs. The
minimum specific resistance in the ordered state is 81 x 10~6 ohm.-cm. at
20° C. inthe 15% palladium alloy, and the increase in resistance due to trans-
formation is greatest in the 25% palladlum_allo¥. The transformation froma
randomly-oriented face-centred cubic lattice to a regularly-oriented body-
centred cubic lattice of alloys in the range 35-55% palladium is complete at
40% palladium, but only partial in alloys on either side of this composition;
in allolys showmg this partial change quenching from 600° C., cold-rolling and
annealing at 450° C. tends to make the change more nearly complete. The
change never takes place at constant temperature, but the range is smallest
and the temperature highest at 40% palladium, although the minimum specific
resistance in the ordered state (3-1 X 10 s ohm-cm. at 20° C.) occurs in the 47%
palladium alloy. The specific resistance-temperature curve of the randomly
oriented alloys shows two breaks at 32-5 and 42% palladium, respectively.
In_the discussion J. L. Hatéghton criticized the arrangements used in the deter-
mination of resistance, and in reply R. T. stated that any errors made in the
determination of resistance were due to inaccuracies in the measurement of the
diameter of the wires, and not to unsuitable set-up of the apparatus.—A R. P.
*Alloys of Silver and Beryllium. H. A. Sloman (J. Inst, Metals, 1934, 54,
161-176; discussion, 176-181).—The s%/stem silver-beryllium has been exa-
mined by thermal and micrographic methods using alloys made from the purest
metals melted in a beryllia crucible in vacuo. The eutectic point is at 881° C
with 10-49_atomic-% beryllium and the solid solubility of beryllium in silver
is 3-5atomic-% at the eutéctic temperature, and decreasesslightly with decrease
intemperature.  The equilibriaat the berylliumend of the system has not been
exhaustively investigated, but alloys with more than 90 atomic-% beryllium
are_homogeneous E solid solutions after heat-treatment at temperatures up to
900° C. followed by quenching. A thermal arrest point occurs at 750° C
in all alloys containing the (1-phase, but no micrographic, X-ray, or other evi-



1934 I1l1.—Structure 445

dence has been found to confirmthis; it is attributed to a polymorphic change
in 3 which would indicate that beryllium itself must exist in two modifications.
Addition of copper to beryllium-silver alloys causes separation into two layers,
the upper rich in copper and beryllium, and the lower rich in silver and poor in
beryllium; addition of 6-7% of nickel prevents this separation. Standard
silver alloys in which 0-5-1% of copper is replaced by beryllium are much more
resistant to sulphide_tarnishing and to the action of vinegar and fruit and
vegetable juices than is the ordinary copperstandardsilveralloy. The beryllium
alloy is readily prepared by first making a beryllium-copper alloy t()jy electro-
Iytic deposition of beryllium into a molten copper cathode, then adding this
alloy to molten silver in a graphite crucible with a protective layer of graphite
over the metal. Casting and working are just as easily done as with ordinary
standard silver; small age-hardening effects can be obtained by suitable heat-
treatment. _In the discussion R. S. Hutton outlined the requirements of a non-
tarnishing silver demanded by the trade, and stressed the importance of ready
workability, capacity for taking a high polish, and need for measuring the
reflectivity over the whole spectrumrange.  R. H. Atkinson considered that the
presence of a hard constituent in beryllium-copper standard silver would make
it impossible to get a real * mirror” finish.  C. J. Smithells mentioned the
_dlffl(_)u|8/ of obtaining perfect bright-annealing of silver-copper alloys, and
inquired whether addition of beryllium improved the alloy In this respect.
W. H. J. Vernon %?ve details of tests showing the importance of the nature of
the polishing on the loss of reflectivity during tarnishing. C. H. Desch said
that work on beryllium had so far produced results of little technical interest,
and was now being abandoned both in Germany and in this country. Marie
L. V. Oayler sug%ested that there was a certain amount of evidence from the
micrographs and from the shape of the liquidus surface to indicate the existence
of an intermediate phase at somewhere above 20 atomic-% beryllium. In
reply H. A S. said that further reflectivity tests were in hand, but no results
were yet available. The ternary alloy does tarnish considerably on annealing
inair. Sincethereisa ﬁradual change in the shape of the primary crystals as
the diagram is crossed, the question of the existence of an intermediate phase
should be answered negatively.—A. R. P.

I1.—STRUCTURE
(Metallography; Macrography ; Crystal Structure.)

(Continued from pp. 420-421.)
AFractures of Metals and Alloys. [Ill.—Casting Conditions and Fractures.

Ichiro litaka (Tetsu to Hagane SJ. Iron. Steel Inst. Japan), 1934, 20, 99-106;
C. Abs., 1934, 28, 4346).—{In Japanese.] Cf. Jminst. Metals, 1933, 53, 351.
Cast metals and alloys show fractures of the third type, i.e. the fineness of
fracture is equal to_the fineness of dendrite and there is no relation between
fineness and grain-size.  The influences of casting conditions on the fineness of
fracture or dendrite were studied on gun-metal, 10% tin-bronze and Constan-
tan—S. G

*X-Ray Investigation of the Effect of Rate of Deformation on the Structure
of a [Duralumin) Alloy Forged at High Temperatures. E. F. Bachmetew
(Trudi Vsesoyuznogo Nautchno-Issledovatelskogo Instituta Aviatsonnykh Matcn-
alov [Mitt. Forschungsinst. Luftfahrtmaterialprufung), 1933, (1), 5-33). [In
Russian, with German summary.] X-ray examination of the structure”of
c¥tlmders of rolled Duralumin (copger 4-5, magnesmm 0-5, manganese 0-5;0
after compression at temperatures between 300° and 500° C. at rates of o 5-
2000 mm./second shows that whether recrystallization occurs at a given tem-
perature or not depends on the rate of deformation. The anisotropy of alloys
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after deformations of 60—70% has been determined at 20°-500° C. at low speeds
of deformation and at high (hammer-blow), both before and after reerystal-
lization. After deformation at low speeds and hl?lh temperatures the X-ray
?attern of the recrystallized alloy consists of a “ flocculated  mass of inter-
erence points, quite distinct from the usual sharply outlined interference
points shown by a recrystallized alloy.—A R. P.

¢The Examination of the Structure [of Duralumin] at High Temperatures by
Means of X-Rays. E. F. Bachmetew and S. 1. Gubkin (Trudi Vsesoyuznogo
Nautchno-1ssledovatelskogo Institute, Aviatsonnykh Materialov (Mitt. Forschungs-
inst. Luftfahrtmaterialprufung), 1933, (1), 34—49).—{In Russian, with German
summary.] Duralumin forged at 450° C. shows at that temperature an X-ray
structure closely resembling that of cold-worked Duralumin.—A. R. P.

#The Structure of Hot-Forged Duralumin after Heat-Treatment. E. F.
Bachmetew and M. D. Wosdwischenski (Trudi Vsesoyuznogo Nautchno-1ssle-
dovatelskogo Institute Aviatsonnykh Materialov (Mitt.  Forschungsinst.
Luftfahrtmaterialpriifung), 1933, é.), 50-60).—[In Russian, with German
summary.] Duraluminwhich has been forged at 450° C. only P_artl_y recrystal-
lizes on subsequently annealing at 450° C.; complete recrystallization requires
a temperature of at least 500° C.  After cold-detormation the recrystallization
of the same alloy commences at 350° C. and is complete at 450° C. "Hot-worked
Duralumin with a “ flocculated ™ recrystallization structure retains this struc-
ture after annealing at 535° C.; the flocculated effect is attributed to the pres-
ence of groups of crystallites the individual members of which show small
differences in their orientation after recrystallization. To induce secondary
recrystallization of metal with this structure only a small cold-deformation
(0-4%) is required prior to annealing.—A. R. P.

¢lInvestigation of the Heat Effect in Duralumin During Deformation by Forg-
ing. E. F. Bachmetew and B. M. Rowinski (Trudi Vsesoyuznogo Nautchno-
Issledovatelskogo Institute Aviatsonnykh Materialov (Mitt. Forschungsinst.
Luftfahrtmaterial;)ruf_ung?j 1933, (1), 61-73).—[In Russian, with German
summary.]  On forging Duralumin at 20° C. with a deformation of 89-2% the
temperature of the specimen may increase to 317° C., about 77% of the applied
energy appearing as heat. ith increasing deformation temperature the
increase in temperature produced by the work decreases. Only 1-2% of the
energy remains as internal stress in the metal. With deformations of up to
18-8% no deformation texture can be detected; only after a deformation of
32-5% can the texture axis be determined. A curve is given showing the
dependence of the specific work required to produce deformation on the magni-
tude of the relative deformation.—A. R. P.

¢X-Ray Determination of the Residual Lattice Stress in Pressed Duralumin.
E. F. Bachmetew and G. F. Kossolapow (Trudi Vsesoyuznogo Nautchno-1ssle-
dovatelskogo Institute Aviatsonnykh Materialov (Mitt. Forschungsinst. Luftfahrt-
materialprufung), 1933, (1), 74-85).—In Russian, with German summary.]
The internal stresses in cold-worked Duralumin disappear in 15 minutes at
200° C. and in less than half a minute at 300° C.; at 100° C., however, even
5 hrs. is insufficient to alleviate lattice distortion completely. By cold-forging
the stresses can be much reduced owing to the heat evolved by the work; thus
the residual internal stress after 86% reductiorrin one blow is much less than
that after a 56% reduction. Deformation at 0-0015 to 1-14 mm./second at
300° C. or higher produces no detectable lattice distortion.—A. R. P.

#The Recrystallization Structure of Duralumin. E. F. Bachmetew (Trudi
Vsesoyuznogo Nautchno-1ssledovatelskogo Institute Aviatsonnykh Materialov
Mitt. Forschungsinst. Luftfahrtmaterialprufung), 1933, (Z(L?, 86-1062.—#?

ussian, with German summary.] X-ray examination has demonstrated the
existence of several types of recrystallization structure in Duralumin and that
there is a relation between the recrystallization texture and the degree of cold-
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rolling to which the metal has been subjected. The decreasein tensite strength

after heating at 300° C. is due, not to recrystallization phenomena, but to .

combined effect of the decomposition of the solid solution and the recovery from
stresses induced by cold-work. The increase in strength on quenching from
500° C. is conversely due to the retention of the copper in solid solution; at
450° C., however, an appreciable amount of copper fails to redissolve and hence
the alloy is harder than that quenched from 500° C. owing to the presence of a
fine dispersion of CUA12 The state of the alloy after various heat-treatments
can be ascertained by the nature of the CuAL2[ines in the X-ray dia raFren.

Examples of the Structural Analysis of Aluminium Alloys by Means of
X-Rays after Heat-Treatment in Technical Practice. E. F. Bachmetew and
G F Kossolapow (Trudi Vsesoyuznogo Nautchno-1ssledovatelskogo Institute
Aviatsonnykh ‘Materialov (Mitt.” Forschungsinst. Luftfahrtmaterialprufung),
1933 (1%, 107-113).—[In Russian, with German summary.f]1 The rate and
temperature of hot-working of Duralumin are frequently such that the rate of
deformation is greater than the rate of recrel/stalllzatlon, so that the phenomena
of cold-deformation appear rather than those of hot-deformation. This has
been found to apply to many other light alloys.—A. R. P.

On the Mechanism of the Changes of Structure [in Duralumm] Which
Depend on the Temperature, Rate of Deformation, and Degree of Deformation.
E F Bachmetew (Trudi Vsesoyuznogo Nautchno-1ssledovatelskogo Institute
aviatsonnykh Materialov (Mitt.  Forschungsinst. Luftfahrtmaterialprufung)
1933 (1), 114-221)—[In Russian, with German summary.] A theoretical
discussion of the results obtained in work described in the “previous papers
(preceding abstracts).—A. R. P.

Some Preliminary Remarks on the Application of the Results of X-Ray
Structural Analysis of Pressed Duralumin in Technical Practice. E. 1. Bach-
metew ﬁTrudi Vsesoyuznogo Nautchno-1ssledovatelskogo Institute Aviatsonnykh
Materialov (Mitt. Forschungsinst. Luftfahrtmaterialprufung), 1933, (1), 122-
128)—{In Russian, with erman_summary.g On the basis of the work
described in previous paﬁers (preceding abstracts) practical directions are given
for the manufacture of high-grade Duralumin parts. The various structures
which can be developed by heat and mechanical treatment are described, and
precautions to be taken to avoid undesirable structures are detailed —A K. r.

X-Ray Investigation of Microstructure. W. E. Schmid (AI’Ch IE(_:h. lessen,
1934 3 (36), 76 -+77).—Modern applications of X-ray examination include the
measurement of elastic deformation and of internal stresses, and the investi-
gation of microscopic and sub-microscopic structural disturbances, the posi-
tion, sharpness, and intensity of interference patterns, and the significance of
the Laue image are discussed and methods of observation are described. ¢

Electronic Waves and Investigation of Metals. A A Shtemov (\estmck
Ingenerov i Tehnikov (Messenger of Engineers and Technologists), 1934, (5),
216-219)—In Russian.] A review—N. A

The Width of X-Ray Bands in Solids [Electron Theory of Metals]. John
Rehner, Jr. (Phys. Rev., 1934, [ii], 45, 735)—Theoretical—W.H.-K.

Electronic Energy Bands in Metals [Electron Theory of Metals]. J. G
Slater (Phys. Rev., 1934, [ii], 45, (11), 794-801).—The method of Wigner and
Seitz (ibid., 1933, [ii], 43, 804) is extended to the computation of the
excited bands of electrons in a metal with particular application 0 so lum.
The calculations show that when the valency electrons are not actually pene-
trating the core of an atom, their wave-functions are very like those'o ree
electrons, and their energies are given with remarkable accuracy by the ermi
Sommerfeld theory.—W. H.-R.



448 Metallurgical A bstracts Vol. 1
IV.—CORROSION

(Continued from pp. 422-426.)

*The Use of Aluminium for Kitchen Utensils. Vincente Colobraro (Rev.
farm. (Buenos Aires), 1931, 73,75-87; C.Abs., 1931, 25, 2772).—The quantity
of aluminium dissolved from an aluminium container of 1400 c.c. capacity,
when 1000 c.c. of substance was boiled for 1hr. was determined. In 100 grm.
of substance the following values for aluminium (in mog% were found : distilled
water, none; tap water, 0-94; 7% acetic acid, 15-66; 0-25% tartaric acid, 6-11;
3% citric acid, 6-47; 4% sodium chloride solution, 2-35; 4% sodium chloride
solutionand 7% acetic acid, 13-15; milk, 1-69; olive oil, 5; sugar solution, 2;
compote, 9-54; tomato preserves, 45-6; broth, 12 ; and white wine, 1-83. The
present knowledge of the toxicity of aluminium does not permit conclusions
concerning the innocuousness of its use in the kitchen.—S. G.

Blackening of Tin Foil. _Istvan Jakoby (Anyagvizsgdlok Kozlonye, 1933,11,
11-16; C. Abs., 1934, 28,4348).—The black colours observed on cheese packed
in tin foil result from electrolytic corrosion. _The electric couple tin-antimony
produces an anodic oxidation zone and film consisting of antimony and
stannous oxide is formed. The composition of tin foil is of secondary import-
ance, the blackening being degendent on the composition of the agents used in
making process cheeses—S. G.

*Anomalies Observed in the Rate of Corrosion of zinc. J. E. Macaonachie
(Electrochem, Soc. Preprint, 1934, Oct., 9-16).—In the course of an investigation
of the corrosion of ‘galvanl_zed-lro_n hot-water storage tanks, two anomalies were
found in the rate of corrosion of zinc in distilled water : the presence of maxima
in the loss in weight with time curves at temperatures above 50° C., and the
occurrence of specimens which showed marked passivity. Apparatus and
technique which gave a large amount of reproducible data are described. The
initial corrosion rate of zinc in distilled water is greatlc}/ increased by increasing
temperature up to about 60° C., above which the rate decreases.  The corrosion
rate at 60° C. appears subject to an anomalous fluctuation which can only be
explained on the basis of a reversal of the corrosion reaction. There aﬁpears
to be a surface condition, not affected by pickling for half a minute in N hydro-
chloric acid, which causes zinc to be extraordinarily resistant to attack by
distilled water. The occurrence of this condition is infrequent in fresh sheet,
but it appears to a considerable extent after agelr]t[:]. Individual specimens cut
from one sheet show differences in their susceptibility to corrosion which appear
to be independent of the method of measurement.—S. G.

The Question of Metals in Town Milk Equipment in Regard to the Action on
the Milk and to Cleansing Agents. Miethke (z. angew. Chem., 1931,44,34).—
An address at the 3rd l%alry Week of the Prussian Experimental and Research
Station for Dairying, Kiel. Vessels of different metals were exposed to the
action of milk. Certain steels, aluminium, both of 99-5 and 90% purity, heat-
treated and polished Duralumin and Anticorodal were not attacked by the
milk. Tinned cop()j)er and tinned iron were slightly attacked; nickel was con-
siderably corroded but the taste of the milk was not affected. Copper,
Argentan, nickel-brass, brass-iron, and zinc were found not to be usable.—S. G.

*Corrosion-Protection and Alternating Stress. P. Ludwvik and J. Kirystof
(Mitt. tech. Versuchsamtes (Wien), 1933, 22, 42-49; C. Abs., 1934, 28, 4360).—
The influences of distilled water and sea-water on the fatigue properties of steels
and non-ferrous metals were investigated. The action of different corrosion-
protective means such as oils, electrodeposited metals, nitriding, zinc plating,
and galvanizing are discussed. The results are summarized in tabular form.

—S. G
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The Mechanism of Metallic Corrosion. A View Suggested by W hitby’s Recent
papers._U. R, Evans and T, P. Hoar [Trans. Faraday Soc., 1934, 30, 424-
432). Theoretical. The choice of a frame of reference’is the chief difference
between the two theories which attribute anodic corrosion to the departure of
cations or to the arrival of anions. Whether the metal is passivated or cor-
roded frequently depends on whether the anodic product is a solid hydroxide or
a soluble salt, and this is generally determined by the pHof the electrolyte and
by the tendency of the salt of the metal to hydrolyze. In natural corrosion
passivity and corrosion phenomena are affected by removal of the soluble
anodic products from certain ﬁomts by gravity, stirring, thermal convection,
or contact with alkali from the cathodic areas. In some cases the rate of
corrosion is governed by the cathodic reaction, which is stimulated by the

resence of oxygen or of impurities in the metal which assist in the liberation of
ydroPen, whereas in other cases it is controlled by the anodic reaction being
stimulated by substances which dissolve, peptize, or Renetra’_[e the hydroxide
corrosion product. Most commonly, however, both anodic and "cathodic
polarization curves affect the rate of corrosion, which must be equivalent to the
value of the current which reduces the e.m.f. to a value just sufficient to force
the current through the resistance of the corrosion-circuit—A. R. P.

How to Avoid Corrosion of Air-Conditioning Equipment. Wayne H.
Carter (Chem, and Met. Eng., 1934, 41, 140-142).—The corrosion of air-con-
ditioning e ulgment_ depends on the following factors : (1) fresh-water com-
position ; (%a sorption of impurities by the circulating water and the resultant
catalytic effect of iron and copper sulphates on the oxidation of sulphur
dioxide to trioxide. The main impurities are C02 S02 and S03 all of which
are acidic and cause low pH values in the water; (3) practically complete
saturation of the water with air; (4) impingement of the high-velocity spray
onthe metal surface; (5) dissimilar metals in contact. Practically all central
station equipment is made of 3a!van|zed iron, copper, or sheet iron. Copper
equipment, ‘although required in some cases, IS generally not necessary.

aintenance of the correct  value, the use of chemicals, e.g. sodium di-
chromate or preferably chromate, the maintenance of the protective coating,
if applied to the use of rubber, asbestos, &c., in isolating_dissimilar metals, the
pitting action of iron oxide (carried over from the boiler) on copper tubes,
&., are discussed, as well as one or two special cases. F.J

V.—PROTECTION
(Other than Electrodeposition.)

(Continued from pp. 427-429.)

Standard Methods of Determining Weight and Uniformity of Coating on
Zinc-Coated (Galvanized) Iron or Steel Articles (A 90-33). - [Amer. Soc.
Test. Mat. Standards, 1933, (1), 317-323).—Includes appendices on the deter-
mination of iron in zinc (galvanized) coatings, and the Preece or copper sulphate
dip test for uniformity of coating on zinc-coated articles. S. G.

Standard Specifications for Zinc-Coated (Galvanized) Iron or Steel Telephone
and Telegraph Line Wire (A 111-33). [Amer. Soc. Test. Mat. Standards,
1033, (1), 287-292)—S. G. a .

Standard Specifications for Zinc-Coated (Galvanized) Iron and Steel Tie Wires
(A 112-33). [Amer. Soc. Test. Mat. Standards, 1933, (1), 293-296).—bh. U.

Standard Specifications for Zinc-Coated Iron or Steel Chain-Lmk Ferric
Fabric Galvanized After Weaving (A 117-33). [Amer. Soc. lest. Ma .
Standards, 1933, (l), 281-283).—S. G.

Standard Specifications for Zinc-Coated (Galvanized) lIron or Steel Wire
Strand (Cable) (A 122-33). [Amer. Soc. Test. Mat. Standards, 1933, (i),
297-302)—S. G.
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Standard Specifications for Zinc (Hot-Galvanized) Coatings on Structural
Steel Shapes, Plates, and Bars, and Their Products (A 123-33). (Amer. Soc.
Test. Mat. Standards, 1933, (I), 309-312).—S. G.

*Investigation of Mineral Paints and Varnishes Used for Metals in Aircraft
Building. E. S. Tichonov SU.S.S.B. Sci. Res. Inst. Publ. No. 457; Trans.
Central Aero-Hydrodynamical Inst. No. 88 ; Res. Assoc. Brit. Paint Manuf. Rev.,
1934, (37), 58).—[In Russian.] The decraftometer was used to determine
the covering power of paints to be aPplled to aluminium alloys. ~Sea-water
and fresh-water experimental tests of the films were also carried out. The
laboratory tests could be correlated with tests conducted under practical
conditions in the Black Sea. Other tests are required for resistance to the
action of liquid fuels and lubricating oils. The best white pigment wes
white lead and the best black was lampblack; the greater protection was
afforded by a mixture of zinc chromate, ferric oxide, lampblack, and Prussian
blue. Zinc suIPhlde was entirely uns_atlsfactorg. Bituminous varnishes are
recommended for underwater protection, but deteriorate rapidly if exposed
to the weather.—S. G.

¢Experiments on the Durability of Paints Carried Out in the Accelerated
Weathering Tank. J. L. Matthijsen (Verfkroniek, 1933, 6, 127-134; Res.
Assoc. Brit. Paint Manuf. Rev., 1933, (36), 304).—Aluminium paint Is con-
siderably more stable than grey or yellow paints containing white lead.
Aluminium paints are superior to all others as top coats.—S. G.

_The Use of Metallic Zinc Paint for the Protection of Metal Surfaces. H. P.
Fritsch  (Amer. Paint J., 1934, 18, (26), 14, 40-41; Res. Assoc. Brit. Paint
Manuf. Rev., 1934, (39), 249).—A paint composition of zinc dust (containing
20% zinc oxide), linseed oil, and thinners forms an excellent anti-rust paint
for iron, suitable for primer or finish coat. The surface of zinc or galvanized
iron should be pretreated by one of the following methods : (1)e months’
weathering; (2§)brush over with copper acetate, cupric chloride, or copper
sulphate solution E4 oz. per gall.), any deposit formed being brushed off after
drying; (3) liberal application of a mixture of 60 vol. industrial methylated
spirit, 30 vol. toluol, 5 vol. carbon tetrachloride, and 5 vol. concentrated
hydrochloric acid—S. G.

Practical Experience with Modern Coatings for Metals Based on Oils, Nitro-
celluloses, and Synthetic Resins. E. Krumbhaar (Farbe u. Lack, 1933, (22),
257-259; Res. Assoc. Brit. Paint Manuf. Rev., 1933, (34), 207).—K. con-
siders that white lead and red lead are the safest pigments for all surfaces,
particularly where there is exposure to water. White lead requires only
12-18% vehicle to make a good paint and the film is durable. ~Micaceous
iron ore also has good properties but tends to become Iump?/ in paints. Iron
oxide paint carefully prepared may be superior to red lead for metal surfaces,
but much depends on the vehicle.” Iron oxide forms an essential constituent
of nitrocellulose and oil primers and is particularly useful in the tropics.
Commercial zinc oxide is also useful in an anti-corrosion paint. _Linseed oil
is the best vehicle. The priming system may have an oil or nitrocellulose
base and combination oil-nitrocellulose bases show promise. Modern syn-
thetic resin varnishes are very satisfactory anti-corrosion materials, but they
are too costly for ordinary use. These varnishes are quick drying and the
resultant film is durable. Anti-corrosion varnishes for aircraft are ve
important, particularly in the tropics. Experiments are in progress wit
aluminium paints for wood as well as metal. = Questions of price and stability
of anti-corrosion coatings and the use of wax are discussed.—S. G.

Red Lead Oxide as Corrosion-Resistant Pigment. C. P. A Kappelmeir
(Verfkroniek, 1933, 6, 189; C. Abs., 1933, 27, 5556).—Good results were
obtained with red lead oxide paints.—S. G.
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On the Selective Drainage Method ior Preventing the Electrolytic Corrosion
of Underground Telephone Cable in Yokohama. Mosaku lwasa and Koei
Sasaki (J. Inst. Elect. Eng. Japan, 1929, (496), 1277-1294; Japanese J. I%Bg
Abs., 1933, (9), 30).—]In Japanese.(] Cf. J. Inst. Metals, 1932, 50, 305,
Describes certain_features of the underground cable installed at Tan-machi
and Tsuruya-cho in Yokohama, with the measures taken to mitigate corrosion.
As a result of certain measurements, 1. and S. have recommended Mitsuda’s
selective drainage method as being the most effective for the mitigation of
the electrolysis of the cable—S. G. .

*An Experimental Study of the Corrosion Due to Leakage Current. Tenchi
Hattori (J. Inst. Elect. Eng. Japan, 1930, (505), 830-846; Japanese J. Eng.
Abs., 1934, (10), 17)—In Japaneseq Using a model, an experimental study
was made of the corrosion due to leakage of current from railway tracks.
The principal subjects dealt with are (1) the effect on the corrosive current
in the underground structure of the existence of rails not being worked;
(2) what happens when the current in the underground structure 1s drained
into the rail; (3) the effect on the current in the underground structure
affected of any point of the rail being earthed; (4? how the contact resistance
between rails"and soil is to be dealt with, if at all; (5) the relation between
the current and the specific resistance in the underground structure.—S. G.

On the Application of the Oxidized Copper Drainer to the Mitigation of
Electrolytic Corrosion. Shichijiro Numata and Masahiko Tomatsuri (J. Inst.
Elect. Eng. Japan, 1930, (508), 1269-1280; Japanese J. Eng. Abs., 1934,
(10), 22)—In Japanese.]—S. G.

*The Effect of Drainage and Insulating Joint Methods for the Prevention of
Electrolytic Corrosion of Underground Metallic Structures [—]. Masaie
Horioka and Mosaku Iwasa (Res. Electrotech. Lab. Tokyo, 1930, , 182; Sci.
Abs., 1931, [B], 34, 53).—[In Japanese.] H. and I. discuss the effects of
drainage connections and_ insulating joints as alternative methods for pre-
venting electrolytic corrosion of underground metallic structures. Laboratory
tests on the range and degree of electrolytic corrosion were carried out by
observing the colouring of phenolphthalein for given positions of models ot
rails and underground structures immersed in a neutral electrolyte stiffened
by gelatin. Having thus obtained a general idea of the distribution of leakage
current, H. and 1. investigated the problem with greater accuracy by tracing
equipotential surfaces in the electrola/tlc bath, using a telephone receiver as
detector and passing a current of 1000 ~ through the rail. Field surveys
were also made on communication and power cables, with insulating joints,
normal and selective drainage connections. The conclusions reached are .
%) insulating joints, when suitably located, decrease the sheath current and,
therefore, the electrolytic corrosion; recommendations are made concerning
the most favourable location of insulating joints; as the number of the latter
increases the sheath current tends to reach a minimum value; (2) a drainage
connection eliminates electrolytic corrosion within a certain region, whereas
a_certain amount of local corrosion alwa%/s occurs on the higher potentia
side of an insulating joint; the extent of the space protected by the drainage
connection increases as the resistance of the metallic structure decreases and
as the resistance of the path of leakage current flowing into the rail return
increases; (3) drainage of the metallic structure nearest to the_rail return
shields more "distant structures to some extent, but an opposite effect is
produced by an insulating joint. Cf. J. Inst. Metals, 1932, 50, 305. h. G
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VI—ELECTRODEPOSITION

(Continued from pp. 430-431.)

Tank Equipment for Electroplating. L. C. Pan (Metal Cleaning and Finish-
ing, 1934, 6, 123-126, 130; C. Abs., 1934, 28, 3666).—A discussion of materials
of construction for plating tanks and the calculation of plating tank caga%ty.

Low-Voltage Motor Generator Sets. George L. Nankervis (Monthly Rev.
Amer. Electroplaters' Soc., 1934, 20, (11), 14-23).—A description of modern low-
voltage generator sets for electroplating.—A. R. P.

VII.—ELECTROMETALLURGY AND ELECTROCHEMISTRY
(Other than Electrodeposition and Electro-Refining.)

(Continued from p. 432.)

+Potentiometric Studies of Passivity. John Steiner and Louis Kahlenher
(Electrochem. Soc. Preprint, 1934, Oct.,, 1-8).—The electrode potentials
various samﬁJIe_s of iron, of certain ferrous alloys, of aluminium, tungsten,
chromium, platinum, and 2 varieties of carbon were measured in nitric acid of
varying concentrations from dilute to fuming. By means of the potentiometer
the passive state was readily distinguished from the active and the minimum con-
centration of acid that will cause passivity accurately determined. The re-
sults are given in the form of curves. Direct evidence for the support of the
oxide theory of passivity was found only in the case of tungsten. Al_ternating
activity and passivity is observed only when part of the electrode is immerse
in the nitric acid; it does not occur when the metal is completely immersed.
The addition to iron of easily passivated metals, such as chromium and nickel,
yields alloys which are more readily Fasswated than iron itself, whilst the addi-
tion of a less easily passivated metal like copper causes the alloy to be lessreadily
passivated than iron.—S. G.

*The Electromotive Force Produced by Movement of [Metal] Electrodes in
Various Solutions, Changes in the Phenomenon as a Function of the Concentra-
tion, the Time, and the Pressure of Dissolved Gases. Virgiliu G. Gheorghiu
(Ann. Sci. Univ. Jassy, 1933, 18, 337-384; Chem. Zentr., 1934, 105,1, 3320-
3321).—The potentials of platinum, gold, silver, copper, iron, and zinc have been
determined in various inorganic and organic acids, in alkalis, and in neutral
nitrate solutions, and the effect thereon of movement, concentration, and time
of immersion studied; the results are shownin tables and %raphs. The electro-
positive metals in acid solutions show a negative e.m.f. of movement which is
greater the stronger (chemically) is the acid; in strong acids this e.mf.
decreases with time, but in the weaker acids it increases. The electronegative
metals give a positive e.m.f. of movement which is greater in the weaker acids
than inthe stronger. The e.m.f. decreases with increase in the concentration
of the electrolyte In all cases, except in boric and acetic acids, in which it rises.
In the alkaline solutions the electropositive metals give a negative e.m.f. which
except in ammonia amounts to only a few thousandths of a volt.  Zinc in all
alkalis gives a positive e.m.f. of movement at first, but this slowly becomes
negative ; this effect increases with the concentration to a maximum, then falls
again. The behaviour in various nitrate solutions shows no effect of the
valency of the cations. Pressure changes produce considerable effects on the
phenomenon.  The theory of the subject is discussed at length.—A R. P.

The Definition of Polarization, Overvoltage, and Decomposition Potential.
W. Blum and G. W. Vinal (Electrochem. Soc. Preprint, 1934, Oct., 17-24).—
Taking the case of the electrolysis of water, with smooth platinum electrodes,
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as a typical example, the fundamental components of the cell or bath voltage
are interpreted. Revised definitions are proposed and are discussed at length.
Finally, the following recommendations are submitted : (1) the “ equilibrium
reaction potential ™ is preferably used to refer to the potential based on the free
energy of the process; (2) the “ decomposition potential ” is the minimum
potential required for continuous electrolysis; (3) the term “ polarization ”
includes all departures of the potential from the equilibrium potential, and is a
measure of irreversibility (excluding IR drop) regardless of whether the pro-
ducts are solid, liquid, or gaseous; _(18 the term “ overvoltage ” preferably refers
to the minimum polarization required for any electrode process to occur at an
appreciable rate under given conditions.—S. G.

*Electrochemical Properties of Smooth Electrolytically Deposited Metals of
the Platinum Group. I. I. Zhukov (7. Gen. Chem. (U.S.S.R.), 1933, 3, 958-
962; C. Abs., 1934, 28, 3666).—]In Russian.] = Electrodes were prepared by
depositing electrolytically on platinum first a thin layer of gold and then a thin
smooth layer of platinum, iridium, rhodium, or palladium. With these elec-
trodes equilibrium in potential measurements is obtained much more quickly
than with platinum  electrodes covered with platinum black. Detailed
instructions are given for the preparation of such electrodes.—S. G. )

Comparative Study of Deposits of Silver and Colloidal Silver. Jose Piazza
(Anales inst. investigaciones dent, tecnol. (Univ. nac. litoral), 1933, 2,50-52;
C. Abs., 1934, 28,3309).—On heating asusd)ensmn of silver oxide in an alcoholic
solution of sodium glycotaurocholate to 50°-60° C., colloidal silver is formed.
The cathodic deposit formed by silver electrodes in an electric discharge tube
on a film of sodium glycotaurocholate does not have colloidal properties; an
alcoholic suspension of this cathodic deposit, in the presence of bile salts, when
heated shows no colloidal silver. The two products appear to be dIStIQCté

*0n the Extraction of Metallic Bismuth and Lead-Tin Alloy from the Flue
Dust Collected in Cottrell Chambers at the Ashio Mine. Juro Shimono (Suiyd-
kwai-Shi, 1930, 6, (5), 405-462; Japanese J. Eng. Abs., 1934, (10), 48).—]In
Japanese.]—S. G. .

influence of Magnetic Field on Electrolysis. Mata Prasad and JN is.
Choksey (Current Sci., 1934, 2, 345; C. Abs., 1934, 28,3667).—A magnetic field
0f370é)dgaqss applied normal to a 60-150 ma. current passing between platinum
electrodes in an electrolyte caused an increase or decrease In the value of the
current depending on the solution. The amount of change was small in con-
centrated solutions but increased rapidly with dilution, and increased linearly
with current and field. The motion of the gases liberated at the electrodes was
also affected by the field—S. G.

IX.-ANALYSIS

(Continued from pp. 433-434))

Standard Methods of Chemical Analysis of Silver Solders (B 81-33). - —
(Amer. Soc. Test. Mat. Standards, 1933, (8, 831-840).—In the analysis of silver
solder the usual determinations are Ag, Cu, Cd, and Zn. In routine analysis,
however, it is customary to take Zn by difference. Methods are provided for
the determination of Pb, Sn, Fe, and Ni as impurities starting with a separate
5grm. sample—S. G. .

fThe Volumetric Determination of Copper with lodide_and Thiocyanate.
D. Kriger and E. Tschirch (z. anal. Chem., 1934, 97,166-171).—The methodis
critically reviewed. Good results are obtained only when the amount ol K1
used is not less than 8-10% of the KCNS.  The Na2520 s used should be stan-
dardized against pure Cu under similar conditions to the analysis. A R. P.
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*A Colour Reaction for Bismuth. (Chem. Obzor, 1934, 9, 3-4). Qualitative
Detection of Bismuth with Sulphur-containing Reagents.—I. Detection with
Dimercaptothiodiazole. = (Z. anal. Chem., 1934, 96, 267 274). J. V. Dubskf
and A Okac.—Bi in acid solution 8|ves a red precipitate with a | o solution of
dimercaptothiodiazole in o -1A-KOH; sensitivity 1 : 28,000 limit of detecta-
bility 0-0012 mg. In the usual group analysis the Bi is first separated as
BiOCl, and the solution of this in dilute HCL is used for the test.  Other organic
compounds with the group NH-C-SH give yellow to orange colorations with Bi

solutions.—R. P.

X.-LABORATORY APPARATUS, INSTRUMENTS, &e.
(See also “ Testing ” and “ Temperature Measurement and Control.”)

(Continued from pp. 391-392.)

Two New Universal Microscopes. Anon. (Metallurgia, 1934, 10, 55-56).
The trend in the design of universal microscopes, to enable all methods of
examination to be utilized in microscopic research work on materials, is
indicated by two new instruments—a vertical microscope “ MeF” and a
horizontal microscope “ MeA.” These instruments, which are very fully
described, are designed for microscopy and photomicrography in incident and
transmitted light 8n both cases using either bright or dark ground illumina-
tion), and in polarized light. They also enable photomicrographs or photo-
macrographs to be taken as required.—J. W. D.

Thermionic Triode Thermostat. Anon. J. Sci. Instruments, 1934, 11, @),
227-229).—Describes a triode valve relay outfit for controlling thermostats with
a very small current across the mercury contacts, so that no sparking takes
place—W. H.-R.

¢Preparation of Thin Metallic Films by Cathodic Dispersion. O. G. Keyko
(Zhumal Tehnicheslcoy Fiziki (Journal of Technical Physics), 1933, 3, %),
653-656).—[In Russian.] Simple apparatus is described for obtaining by
cathodic dispersion thin films of pure metals and mixtures of metals. The
apparatus has been used in the production of films of copper, silver, nickel,
platinum, cadmium, lead, tin, and bismuth, and mixtures of silver with copper
with and without cadmium.—N. A

¢Camera for Accurate Measurement of the Parameters of Crystal Lattices.
P. A Polibin SZhumaI Tehnicheskoy Fiziki (Journal of Technical Physics),
1933, 3, (4), 645-652).—]In Russian.] The theory of Preston’s camera Is

iven and a camera designed by theé State Physico-Technical Institute of

eningrad is described. The lattice parameter of aluminium found with this
camera is a = 40411 J; 00008 A. The influence of the size of slit on the
accuracy of the method is discussed.—N. A

Comparison of Constancy of Gold-and Chromium-Plated Analytical Weights.
Harvey V. Moyer and PauIyK. Winter (Indust. and Eng. Chem., 1934, 26, 238).
—A comparison was made between 3 sets of chromium-plated weights in use
in the students’ laboratory under the same general conditions as gold-plated
ones. The results showed that the chromium-plated weights were close to
their adjl_usted values, whereas most of the gold-plated ones were seriously in
error.  The superiority of the chromium is attributed to its greater resistance
to scratching and abrasion. The corrosion of the brass where the gold had
worn off would explain the positive errors among the gold-plated weights.
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X1.—PHYSICAL AND MECHANICAL TESTING, INSPECTION,
AND RADIOLOGY

(Continued from pp. 435-43G.)

The Interpretation of Creep Tests. P. G. McVetty (Amer. Soc. Test. Mat.
Preprint, 1934, June, 1-12)—\cY. discusses the fundamental nature of the
creep curve and the probable effect on it of strain-hardening, annealing,
age-hardening, and other phenomena associated with the long exposure of
complex alloys to stress at elevated temperatures. The possible effects of
“ (_:reef)-recover_y ” are mentioned. Examples are given to show how, in
suitable conditions, published creep data may be correlated. An attempt is
made to stimulate interest in the general subject of the interpretation of creep
data in the hope that a more intensive study will develop better methods than
those commonly used.—S. G.

+Crystal Lattice Distortion and Distribution in Tensile and Fatigue Test-Pieces.
Fritz Regler (Mitt. tech. Versuchsamtes ONlen?, 1933, 22, 49-60; C. Abs., 1934,
28, 4346).—A discussion of the fundamental structure of metallic atoms and
the behaviour on stress applications, both tensile and fatigue. Work is based
on the interference line widths as influenced by stress conditions. Curves
shovvmé; the distribution of stored energy along a test-piece indicate that the
method of loading is an important factor. Ona notched-bar the curves show
the energy concentrated at the notch.—S. G.

Depth” of Action in Brinell Testing. Alfred Kruger (Kalt-Walz-Welt
(Suppt. to Draht- Welt), 1934, Jan., 1—6?1.—The extent of the recrystallized zone
apparent on etched annealed sections through Brinell impressions was taken as
a measure of the extent to which the test had produced deformation. It was
shown that for each thickness_of test-piece and ball diameter there was a
definite limiting load above which the results of tests would be influenced by
the underlying material. For a 10-mm. ball and 3000-kg. load the limiting
thickness was about 7 mm.—A. B. W.

Defects of the Spherical Indentation Form and Advantages of the Pyramidal
Form in the Brinell Hardness Test. _C. Montini (Metallurgia italiana, 1934, 2s,
172-179).—The errors associated with ball impressions are discussed and the
advantages of pyramids are outlined—G. G.

Standard Accelerated Life Test for Metallic Materials for Electrical Heating
(B 76-33). ----- (Amer. Soc. Test. Mat. Standards, 1933, (I), 877-887)—
Covers the determination of the resistance to oxidation at high temperatures
under intermittent heating of metallic materials for electrical heating. The
method is applicable to 2 general classes of materials : A.—alloys suitable for
commercial service up to 1100° C.; B.—alloys suitable for commercial service
up to 900°C—S. G.

+0n the Chemical Composition of Heating Wires and the Method of Testing
their Qualities.  Shinji Togo (J. llluminating Eng. Soc. Japan, 1929, 13, (10),
582-592; also (abstract) Japan Nickel Rev., 1933, 1, 383; Japanese J.
Eng. Abs, 1933, (9), 36).—[In Japanese.] T. proposes a method for the
investigation of the qualities of heatln? wires which is derived from the
results of previous experiments as well as those reported in the present

aper.  The dimensional irregularity of the wire, the amount of oxidation and
certain other known facts like chemical heterogeneity are supposed to affect
the life of a wire.  The effect of oxidation may be either (a) from the uniform
oxidation durm]g continuous heating; or ﬁ)from the oxidation at the beginnin
of preheating after a period of cooling. A number of repeated heatings shoul
therefore be considered in determining the life, as well as the total heatin
time. The amount of oxidation, except in extreme cases such as in Chromel
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does not provide an estimate of the life, as it gives only the average amount of
oxidation and not the special oxidation at some particular weak point which
seems a more |mﬁortant factor, as it is a hot spot.  The change of resistance in
such stages, on the contrary, shows the total effect resulting from every cause,
and not oxidation only, so that the measurement of the resistance in air gives a
much better indication of the life. The slope of the resistance-time curve at a
8|ven temperature and the change of resistance on a number of heatings can
etermine the life of a wire, not taking into consideration the effect of hot spots.
The resistance-temperature curve inair %lves the actual resistance for design,
and the temperature coeff. of resistance obtained from this curve distinguishes
the wire for low-temperature use from that for high-temperature use. "Ave
large % of iron caused great oxidation, but T. could find no definite result witl
a moderate % of iron and no reason why the iron content of wire for high-
temperature use should be less than 1%. ~ The wires contaimng a higher % of
silicon seemed to have the greater life.  S. G.
Standard Specifications for Round-Hole Screens for Ttestmg Purposes

(E 17-33). (Amer. Soc. Test. Mat. Standards, 1933, (1), 124.. 12§13)G.

RADIOLOGY.

*0n the Measurement of Elastic Stresses with X-Rays. Hermann Moller and
Josef Barbers (Mitt. K.W.-Inst. Eisenforschung, 1934, 16, 21-31).— Tests on
iron and Duralumin have shown the great accuracy of the X-ray method,
which is especially suitable for the detection of anisotropic stresses, e.g. m
and around welds, in the neighbourhood of unsound parts of the metal, and in
highly stressed parts. Conclusions as to the mean stress distribution through-
out a’cross-section cannot, however, be reached directly from the results of the
examination of surface layers.—J. W.

¢Ilmprovement of X-and Gamma-Ray Photographs by the Use of Heavy Metal
Filters. Rudolf Berthold (Arch. Eisenhitttenwesen, 1934, 8, 21-24).—Tin or
lead and tin filters improve the sharpness of photographs of faults in heaﬁr
or light metals taken by X-rays by equalizing differences in the thickness of the
specimens and reducing the effect of diffused rays.  The use and efficiency of the
filters are illustrated by examples.—J. W.

Comments on the Technique of X-Ray Testing of Materials. 111. A Herr
(Mitt. tech. Versuchsamtes (Wien), 1932, 21, 46-59).—s. G. .
X-Ray of Code Welds. [R.JNotvestand oole (Industry and Welding,

1932, (July), 37; (Aug.), 20).-s. G. . ~i<m
Design’is Safeguarded by X-Ray Testing. H. H. Lurie (Mach. Design, 1932,
4,20-23).—S. G. .
The Equipment of an Industrial X-Ray Laboratory. C. O. Herb (Machinery
(N.Y.), 1932, 38,408-411).—S. G.

XI11l.—FOUNDRY PRACTICE AND APPLIANCES

(Continued from pp. 437-438)

Manufacture of Pistons for Internal Combustion Engines and Heat-Treat-
ment of Aluminium Alloy Castings. C. Panseri (Metallurgia italiana, 1931, 23,
500-522, 624-643, 732-752; also (full abstract) Technique moderne, 1931, 23,
699-701; Eng. Index, 1932).—The physical properties, composition, and
crystal structure of aluminium-copper, aluminium-copper-silicon, and
magnesium alloys are dealt with and data are given on light alloys used in the
manufacture of representative makes of pistons.—S. G.

The Influence of Design on Brass and Bronze Castings. Lewis H. Fawcett
(Trans. Amer. Found. Assoc., 1932, 40, 360-374).—F. stresses the attention
which should be given to the design of castings in relation to foundry produc-
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tion. The composition of some brasses and bronzes used by the U.S. Navy
Dept, are given, together with the required physical propertiés.—S. G.

Solving Problems in Foundry Ventilation. C. R. Chadbourne (Canad.
Mach., 1932, 43, 46, 48; Eng. Index, 1932).—Cites various types of common
ventilation methods for foundries and discusses their defects and advantages.

—S. G

*Castability of Ternary Alloys. A Portevinand P. Bastien (J. Inst. Metals,
1934, 54, 45-56; discussion, 56-58).—The “ castability ” of a metal or alloy
can be determined by measuring the length of a spiral cast-iron mould filled by
the metal under standard conditions_of castlng. For a pure metal the casta-
bility is linearly proportional to the difference between the casting temperature
and the melting point of the metal, and the slopes of the ?raphs for different
metals vary withthe viscosity.  The castability of binary alloys is greater when
the primary crystals are polyhedral than when they are dendritic, since in the
latter case free flow of the metal is retarded b)é the crystal network as soon as
partial solidification occurs. Maximum castability of binary alloys occurs at
the eutectic composition and minimum at the limits of solid solubility; for
intermediate compositions the castability depends on the solidification range.
In ternary aIIo?/s castability varies inversely with the primary solidification
range, except along binary eutectic lines in the ternary system, where it varies
with the secondary solidification range, the minimum value being reached at
compositions corresponding with the transition from 2-phase to 3-phase fields.
These laws are confirmed by experiments on the antimony-lead, antimony-
cadmium, tin-bismuth, bismuth-lead, lead-tin, tin-lead-bismuth, and iron-
carbon-phosphorus systems. By the help of these laws it is shown to be
possible to establish doubtful points in the equilibria in metal systems, e.g.
the composition of eutectics and of saturated solid solutions at the solidus
temperature.  In the discussion, .4. von Zeerleder described some results
obtained in Germany on aluminium alloys by the aid of P. and B.’s method.
The castability of Alpax (13% silicon) is much greater than that of pure alu-
minium or of Anticorodal. For Anticorodal with 5% silicon mould tempera-
tures of up to 300° C. do not reduce the tensile strength or elongation, but
increase of the mould temperature from 200° to 300° C. improves appreciably
the castability. _The results indicate that the optimum casting temperature
for this alloy’is 700°-750° C. with a mould temperature of 300° C. A modi-
fication in the castlnc};1 apparatus for the tests is described and illustrated. P.
and B., in reply, emphasize the importance of a study of casting conditions on
the mechanical and physical properties of an alloy.—A. R. P.

XI1V.—SECONDARY METALS: SCRAP, RESIDUES, &c.

(Continued from p. 395.)

Extraction of Secondary Copper from Low-Grade Scrap and Slags. P. P.
Belonogov (zvetnye Metally (The Non-Ferrous Metals), 1933, (2/3), 94-101;
C. Abs., 1934, 28, 4342)—{In Russian.] A description of the process for the
recove% of copper from slags and scrap at the Krasnuii Vuiborzhetz works
(USSR)—S. G

Melting Copper W aste at Moscow Molotov Works. G. A Shakhov%zetnye
Metally (The Non-Ferrous Metals), 1933, (5), 37-51; C. Abs., 1934, 28, )—
[In Russian.] Test melts made for the purpose of recovering copper from
scrap, waste metal, copper-bearing refuse, &c., are described—S. G.

2 H
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xvii.— HEAT-TREATMENT

(Continued from p. 396.)

On the Theory of Quenching and Ageing of Aluminium Alloys. A P.
Gulvayev (Vestnick Ingenerov i Tehnikov (Messenger of Engineers and, Technolo-
gists), 1934, (4). 185-187).—[In Russian.] A review of modern knowledge of

1"»Some Factors Influencing the Thermal Treatment of Sheet Duralumin.
P. A Vargunin (Tehnika Vosdushnogo Flota (Technics of Aerial Navy), 1933,
(5) 58-78G [In Russian.] Higher mechanical properties for Duralumin can
be obtained on quenchm% ifthe general and final degree of reduction by pre\ ious
cold-rolling is greater. 1n this case (great degree of reduction) the quenchin
temperature can be lower and the annealing period shorter. The influence
the composition of alloy is discussed.—N. A

A study of the Reheating of Duralumin Ingots. M. Ghartron (Rev. Alumi-
nium, 1934, 11, 2487-2498).—The construction and applications of electric air
heating furnaces, direct gas heating furnaces, coal-fired hearth furnaces, and
salt-baths are described.  The uniformity of heating in the ingots is discussed,
and the performances of the different types of furnace are compared. J. H. W.

Temper-Hardening Copper Alloys. ~ Maurice Cook (Met. Ind. (Lond.), 1934,
45 83-87,101-105,134-136).—Read before the Midland Metallurgical Societies
(Birmingham Local Section of the Institute of Metals, Birmingham Metal-
lurgical Society, and Staffordshire Iron and Steel Institute). Theories of age
hardening, hardening not accompanied by precipitation, and abnormalities in
age-hardening are discussed. The age-hardening of the following copper alloys
is described :* copper and cobalt, chromium, aluminium-manganese, magne-
sium, titanium, aluminium-cobalt, nickel-tin, silicon, beryllium, and copper
alloys containing nickel and aluminium. A bibliography of 39 references is
given—J. H. W.

Standard Definitions of Terms Relating to Heat-Treatment Operations
(Especially as Related to Ferrous Alloys) (A 119-33). (Amer. Soc. Test.
Mat. Standards, 1933, (1), 425-428).—The following terms are defined : heat-
treatment; quenching; hardening; annealing (including full annealing,
process annealing, normalizing, patenting, spheroidizing, tempering, malleable-
izing, graphitizing); carburizing (cementation); case-hardening; cyaniding;
nitriding.—S. G.

XVIIl. —WORKING

(Continued from pp. 396-397.)

"Relation Between Specific Pressure and Temperature During Extrusion of
Aluminium. V. A Bobrov (Trudi Nautchno-Issledovatelskogo Instituia Legkih
Metallov— “Niisalumini” (Transactions of the Scientific Research Institute
for Light Metals—* Niisalumini"), 1933, (1-2), 63-73).—[In Russian.]
Specific pressure is defined as the average value of the power which must he
applied per unitareaof the specimen in contact with the ram during extrusion.

he apparatus used gave results for the simultaneous determination of three
curves : (a) P = f(h), where P is the pressure and h the length of specimen ex-
truded; (b)P =f(Hp),where isthestroke of the ram; and (c)h =f_%_H p), Which
characterizes the regularity of the extrusion process. The specific pressure
(p) can be calculated from the expression p = Kx(Pgp—1)S0/S, where KI
is the coeff. of friction in the press, I is calculated from the area of the curve
P = f(h), SOisthe area of the ram, and S the area of contact between the ram
and the specimen. The relation between the specific resistance and the tern-
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perature between 92° and s00° c. in extruding Duralumin with an elongation
factor [l = 4-16 has been determined; it cannot be represented by a single
function for all temperatures. In temperatures below the beginning of
recrystallization the following expression is suggested: fp)", —a\ogny./tn
where a, n, m are constants and ir Is the elongation factor (less than 10).
—D. N. S.

*The Mechanics of Plastic Deformation: The Flow of Duralumin Through
orifices. S. |. Goubkin (J. Rheology, 1932, 3, 501-548?.—AR/5)arentl 5|m|far
El% a %a%ir published in the Russian language, see J. Inst. Metals, 1933, 53,

*0n the Effect of Friction and Cross-Sectional Dimensions on the Flow of
Metals in Rolling. Erich Siebel and Egon Osenberg [Mitt. K.W.-Inst. Eisen-
forschung, 1934,16,33-50).—The following points have been investigated : the
flow of lead during compression with different tools with plane and curved,
smooth and rough surfaces, the effect of friction on the broadening and lengthen-
ing of lead, copper, and aluminium in cold-rolling with various reductions, and
cross-sections, the relative dlsi)lacement of the surface and inner layers, the
distribution of stress in the roll-gap and the causes of cracking and ‘splitting
during rolling of strip. Friction is the principal cause of the different
behaviour of metals in plastic deformation; in rolling its effect is the greater
the thinner the sheet compared with the diameter of the rolls. Generally the
broadening and lengthening of the sheet increase with increasing friction, but
the latter Is the best criterion of the frictional conditions. Internal cracking,
edge cracks, and splitting are due to excessive friction and can therefore be
mitigated by the use of smooth rolls and suitable lubrication.—J. W.

m(Influence of the Size of a Duralumin Billet for Rolling on the Efficiency of
Integrated Works and Individual Units. _ A F. Belov (Legkie Metalli (tLi%ht
Metals), 1932, (9), 34-*0).—{In Russian.] Substitution of 500-kg. ingots for
the usual 80-kg. Duralumin ingots increases the efﬁaeny of the meltin
furnace by 21%, and the output of the rolling mill by 380%. For successfu
plating thick billets are preferable—D. N. S.

Tubing from Strip Metal. H. C. Peterson (Inco, 1930,10, (1), 13 19?
description of the Bundy method of manufacturing tubing by the rolling o
metal into a solid double-walled tube.—R. G.

Wire-Drawing at the Higher Speeds. J. B. Nealey $V\ﬁre and Wire Products,
1934, 9,213-215).—A condensed description is given of the application of high-
speed machines to the drawing of fine copper wire through the adaptation of a
multi-die system, and of the various processes involved.—J. H. W.

A Modern [Copper] Wire-Drawing Plant in Italy. E. Kaestel gMetaIIurgia
italiana, 1934, 26, 180-183; and Met. Ind. (Lond_.?, 1934, 45, 51-53, 54).—
description is given of the new Pirelli plant, near Milan, for drawing COE)érvc\glre.

—A
strip

AThermo-Mechanical Treatment of Thorio-Tungsten (Tungsten with Addition
of Thorium Oxide). A. N. Koptsik (Redkie Metalli (Rare Metals), 1933, (1),
31-38).—{In Russian.] The swaging, drawing, and heat-treatment of tungsten
wire containing thorium are discussed.  Swaged wire drawn down from 0-79
mm. to 0-18 mm. in & passes had a tensile _strenq_th of 292 kg./mm.2 compared
with 161-6 kg./mm.2 for pure tungsten wire. The corresponding elongations
were 3-10 and 2-65%.—D. N. S,

The Construction of a Slide Rule for the Easy Reckoning of Essential Data
for Steel Wire-Drawing, as Well as the Necessary Initial Cross-Section and
Number of Passes. K. Wiegert (Draht-Welt, 1934, 27, 340-341).—Describes a
slide rule relating ratio of diameters, reduction in area, increase in length, and
increase in strength. The latter scale is based on the results of Pomp and
others (Kaiser-Wilhelm Institut, 1929), in which it was shown that the increase
in strength on drawing was proportional to the logarithm of the longitudinal

2h2
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strain, and that the constant of proportionality depended on the carbon content
'n *The Mastic Forming of*Metals.

27-327110) (3772 -_"IlljfkiS_s* Q. Abs., 1934, 283355).-Eorces and flow
of materials'in technical forming processes are discussed : (a)usefu”™ *

tion work in rolling; (b) forming by means of drawing(c) f°rce re<inmned for
extrusion; (d) force required for piercing, and (e) force relations in deep

dr*Forging of “ Y™ Alloy. Tsunekichi Watase (Suiydkwai-Shi, 1931, 0)>
631 MS* Mpanlse J. Elg. Abs, 1934, (11),57).-[In Japanese"] A Yy »
alloy ingot containing copper 4, nickel 3, and magnesium 150 P .
the “proper temperature in an iron mould the Section of which.was 3 times
that of the ingot.  Sheets were made by hot-rolling the ingots x  x ]
to different thicknesses, and they were heated for 1 hr. at 500 C., que
in boiling water, and aged for 5 days. Tensile tests were carriedoutonthese
materials  “Y ” allov should be worked to J of the original section of the
ingot to obtain sheet with a strength of 40 kg./mm *and aneiongation ofin
than 15%. The addition of silicon up to 0-67% lowers the ductdity an
gives a tendency to crack at the first stage of r°19pg- -b- t .
¢Introduction of Other Elements into Pressed Hard Alloys by Prec pitation
from Salt Solutions. V. D. Romanovand V. I. Tretiakov (Redkie Metallic Rare
Metals), 1933, (4), 32-34).—{In Russian.] In_the preparation of the hard
alloy Pobedit thorough mixing of the cobalt with the powdered tungsten car-
bide is essential to ensure that the grains of the latter are coated with an even
and dense layer of cobalt. A new method of depositing cobalt has been
studied : a powdered mixture of tungsten carbide and zinc dust is moistened
with water, and then with a cobalt salt solution whereby vigorous displacement
of the cobalt by zinc occurs. Cutting tools made of the alloy thus obtained
were superior to Pobedit produced bg the usual mixing method, id. a . b.
*The Hard Alloy Elvotit. 1. Golub (Vestnick Metallopromishlennosti (Mes-

senger of the Metal Industry), 1933, (s?, 65-6%).—[}jln Russian.] The properties
of the new hard alloy Elvotit, manufactured at the Elektrozavod works, Mos-

cow, are compared with those of the cobalt-tungsten carbide alloy Pobedit.
The latter is unsuitable for CUHII’]% tools to work cast and alloy steels.  Elvotit
contains 30% of titanium and 70% of tungsten carbide: it has a density ol
8-7-9, Rockwell hardness 88-91; a tensile strength less than that of Pobedit,
specific resistance to cutting 275 kg. (Pobedit 380 kg.). D.rl. S.

XIX —CLEANING AND FINISHING

(Continued from Pp. 397-398.)

#Pickling Blisters on Zinc and Steel Sheets. Otto Vogel (Stahlu, 1934,
54; 446-449).—Zinc sheets containing lead develop small blisters in dilute acid
solutions similar to those observed on steel sheets after ﬁickling; in both cases
the blisters are particularly numerous in places to which the hydrogen bubbles
adhered during pickling, e.g. on the underside of the sheets and on greasy spo s.

Some New Developments in Buffing Compositions. G. M. Cunningham
(Monthly Rev. Amer. Electroplaters’ Soc., 1934, 21, (1), 25-30; discussion.
30-32).—Modem buffing compositions consist of abrasives, such as tripoii
powder, with a binder composed of tallow, double-pressed stearic acid, rosin,
and petrolatum. The functions of these components are briefly outlined, and
the requisites of an ideal buffing composition are outlined. A. R. P.
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The Lacquering of Metal [Collapsible] Tubes. W. Huth (Indust.-Lackier-
Betrieb, 1933,(17), 197; (%8), 211; Bes. Assoc. Brit. Paint Manuf. Rev., 1933,
(34), 176, (35), 278).—(1) Thetype of tube (aluminium, tin, alloy, &c.) and the
contents (cream, emulsions, &.) determine the coating to be used. * (2) The
enamel lacquer applied to such tubes should not dry completely, as it would
then not take the print.  After printing, drying needs special care as regards
temperature and air circulation in the drying chamber. * In the case of paints
intubes a serious fault is “ crumbling ” of the contents. This may be obviated
by lining the tubes with a lacquer coat which prevents discharge of the electri-
cally-charged colloidal particles on the metal wall of the tube. Similarly, tubes
containing foodstuffs should be lacquered inside as a protective measure.

Stoving Enamels on Aluminium Alloys. Anon. {Indust.-Lackier-Betrieb,
1994, 10, 99)—S. G. _

Stoving Lacquers for Tin Containers and the Tinplate Industry. F. Zimmer
(Farben-Zeit., 1933, 38, 1530-1531).—Lacquering of domestic articles made of
good quality tinplate is described.—S. G.

The Lacquering and Enamelling of Rolled Zinc and Zinc Die-Castings.
Anon. {Paint <k Varnish Prod. Manager, 1933, 9, (6), 28-29, 32).—S. G.

Electroplate Metal Undercoatings for Organic Finishes. Anon. {Synthetic
and Applied Finishes, 1933, 4, 242-248; Res. Assoc. Brit. Paint Manuf. Rev.,
1933, (36), 350).—Metal parts are first plated to_ensure a continuous film to
which the or%anlc finish can be applied and to give greater protection at the
edges, &. The testing of different combinations of metal undercoating and
finish coat is described and some results are tabulated.—S. G.

XX.-JOINING

(Continued from p. 398.)

*Solder. Effect of Impurities on Its Appearance and Microstructure. Clif-
ford L. Barber {Indust, and Eng. Chem., 1534,. 26, 685-687).—The influence of
impurities on the surface appearance and microstructure of 50: 50 tin-lead
solder was examined, using an iron mould having a mass about s times that of
the cast bar which was 4 in. long by f in. square. The main conclusions were :
antimony, bismuth, copper, silver, nickel, and arsenic have no part in the
frostiness which appears on the surface of bar-solder. In amountsinwhichthese
elements are ordinarily present in solder, none (with the possible exception of
arsenic) can be detected by microscopic examination. The round, raised,
* cooling spots  usually attributed to antimony are really caused by arsenic
or nickel, which are about 100 times more active in producing this curious
effect.  Zinc in amounts as low as 0-001% and aluminium and cadmium in
amounts as low as o -01% produce a noticeable roughness and frostiness on bar
solder. They also produce a dendritic network In the microstructure, and
doubtless alter the fluidity of the solder. One or more of these three elements
is responsible for the persistent frostiness which occasionally prevails on
apparently “pure ” solder.—F. J.

ASoldering and Brazing [Use of Fluxes]. S. F. Barclay {J. Sci. Instruments,
1934,11,200).—A note. ~ A solution of pure zinc chloride in water is advocated
instead of “ killed spirits of salts,” because the latter contains both free acid,
and impurities such as arsenic, &c., which produce skin trouble on the hands
of operatives—W. H.-R.

Tinning and Soldering Solution. {{British) Air Min. General Speci-
fication No. 0.7.0. 81,1930, 1p.)—S. G

Silver Brazing of Monel Metal and Nickel. R. J. McKay (Inco, 1931, 10,
@), 26-27).—A gescrlptlon of industrial practice.—R. G.
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Aluminium Rivets. ----- (Provisional (British) Air Min. Aircraft Speci-
fication No. D.T7.D. 148, 1930, 2 Pg?—s G_ .. . .
Light Alloy Rivets. (Provisional (British) Air Mm. Aircraft Speci-

flcagcgg \I/\Iv%ldti)ri-gr;'%lulr%?hiﬁ%g’ ]Ap?: [%1\/% (Machinist {Cut. Edn.), 11%21 7%,
430 439). Suitable types of weld are illustrated and data for the process are
tabulated. If porosity is so bad as to be_objectionable, it can be entirely
eliminated by heating the plates for some distance on each side of the seam to
a temperature of 600°-700° F. (315°-370° C.). Vertical and overhead welding
should be kept to a minimum with aluminium. J. H. W.

Aluminium Welding Flux. ((British) Air Mm. General Specification
No. b.T.0. 119, 1930, 1p.)—S. G.

Contribution to the Knowledge of Electric Arc Welding of Hydronalium.
L. Anastasiadis (Elektroschweissung, 1934, 5, 96-99).—Hydronalium (alumin-
ium with 5-10% magnesium) does not require heat-treatment, and therefore
presents advantages Tor welded construction. It may be arc welded as easily
as pure aluminium, the process being very similar. The flux coating on the
electrodes is of the same nature, but gives a more fluid slag, and the electrode is
connected to the negative pole of the generator, whereas, for aluminium weld-
ing, it is usually connected to the positive pole. Welded joints have mechanical
properties similar to the cast al Io3y, and lose practically no strength after 12
days’ immersion in a solution of 3% sodium chloride with 1% hydrogen per-
oxide. The article includes a table giving the electrode sizes and welding
currents recommended for various thicknesses of material. H. W. G. H.

Stelliting Valve Steels. F. R. Banks (Mech. World, 1934, 95, 71-72)—A
special tecﬁmque for applymg Stellite to the faces of internal-combustion
engine valves and valve-seats by the oxy-acetylene flame is illustrated and de-
scribed. The grade of Stellite welding rod recommended is No. 6, containing
cobalt 65, chromium 27, tungsten 4, carbon 1-25 and silicon 2-7%. The
process at present increases the cost of the finished valve by 10%. 1-J.

The Welding of Copper. J. F. Springer (Met. Ind. (N.Y.), 1934, 32, 205-
206).—Hints on welding copper with the oxy-acetylene torch.—A R. P.

Welding Copper for the Chemical and Allied Industries. \Werner Frohch
(Canad. Chem. and Met., 1934, 18, 13-15).—Mechanical stresses in the weld
are avoided by starting the job some inches away from one end of the joint,
working forward to the other end, and then returning to the firstend. The”
required should be sprinkled over the metal only after it has reached a red
heat. Welds should be hammered if possible, otherwise they must be
annealed and quenched to balance the mechanical and chemical properties
of the weld metal —A. R. P. .

Copper Welding Applied to Locomotive Repairs. Frank Hugh Harrison (J.
Inst. Eng. Australia, 1933, 5,332-340).—A description of the method of welding
in the repair of locomotive fireboxes used at the Islington workshops of the
South Awustralian Railways. Following an examination of the practices in
France and Germany, a modified procedure was developed; considerable sav-
ings were effected. ~ Reference is made to the necessarY precautions and the
mechanical and microscopic features of the welds. Illustrations are given
showing various types of repairs.—R. G. )

»Electric-Welding of Bronze with Alternating Current. A. Kurdin (Avto-
gennoe delo (Autogenous Practice), 1933, (9), 15-16).—[In Russian.] Prelimi-
nary results of experiments on the electric welding of bronze with a.c. are
recorded. Of the 4 electrodes tested, the best was an alloy containing copper
83-46, tin 559, zinc 5-04, lead 3-5, iron 2-24, sulphur 0-08, silicon 0-1, and
phosphorus 0-003%.—D. N. S. . )

The Welding of Nickel. Anon. (Welder, 1934, 6, 184-185).—Brief practical
details are given for arc and oxy-acetylene welding. Reversed polarity is
recommended for the former process—H. W. G. H.
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Chromium-Nickel Non-Corrosive Welding Rod. ----- {(British) Air Min.

Cereral Specification No. b.T.D. 61, 1931, 1 8.&.—Except_ as to composition
chromium 15-6-19, nickel 24-28, manganese 0-60-1-25, silicon 2 0-3-5, carbon
-25-0-55%) all the usual British Standards Institution clauses in regard to this
class of material will be deemed to be operative.—S. G. )

*Welding the Alloy “ Vokar ™ in Strips. V. D, Romanov and P. F. Roshtshin
(PF]{edIme Metalli (Rare Metals), 1933, ()3), 10-16).—[In Russian.] Welding of
the hard alloy VVokar onto the drills used in the petroleum industry by means
of separate vertical strips instead of in one continuous layer doubles the drilling
speed and reduces the consumption of the alloy by 30%.—D. N. S. )

*On the Electrical Welding of Hard Alloys [on Drills]. G. E. Varshavski
(Neftjanoe Khoziastvo (Oil Economy), 1933, (8), 146-153).—In Russ_lanj
Various methods of welding hard alloys on to rotary drills have been examined,
together with the behaviour of tools welded by the different methods.  The
points investigated include resistance to wear, hardness, composition, micro-,
macro-, and crystallographic structure, resistance to bending, and compression
stresses.  The'tests were carried out before and after welding.  The results are
tabulated.—N. A

*On the Method of Welding Pieces of Super-Hard Alloys on to Drills by Means
of Copper and Natural Gas. _D. Krepkov (Neftjanoe Khoziastvo (Qil Ec.onomw,
1934, 26, (2), 35_—372.—[In Russian.] The causes of defects fcracks) in drills
have been Investigated, and a method of welding super-hard alloy tips to drills
with the aid of natural gas and copper (as a solder) is described which prevents
the developments of these defects—N. A

Fusion Welding of Alloy Steels and Non-Ferrous Metals. Hugo Schroder
(Werkstoffe u. Korrosion, 1934, 9 ,1-2, 5-6; C. Ahs., 1934, 28, 3043).—Methods
of welding various alloys, compositions, patent protection, apparatus, &c., are
given for chromium-nickel steels, copper, aluminium, silver, nickel, lead, Monel
metal, and others.—S. G. .

Welding Rod Coatings, L. G. Bliss (Welding, 1934, 5, 203-206, 208, 242-
243, 255).—The composition of coatings, coating methods, and factors govern-
ingelectrode behaviour are discussed, and a list of selected patents from different
countries is given. Electrodes for ferrous welding are mainly considered, but
the article is of wider interest—H. W. G. H.

Types of Resistance Welds.—, 1. F. S. Stickney (Machinist (Eur. Edn.),
1934, 78, 345-346e, 358-359¢).—(l.—) The applications, advantages, and
limitations of resistance welds are discussed, and the operations of flash or butt
welding both ferrous and non-ferrous alloys are described. (11.—) Adescription
is given of projection, ridge, or button welding as applied to sheets too thick
to be readily spot or seam welded. For metals having low electric resistance
and high heat conductivity and for those which rapidly oxidize at the welding
temperature, heavier currents for shorter time intervals are necess\]ar)ﬁ| W

Recent Progress in Oxy-Acetylene and Electric Arc Welding. R. Granj_on
(Rev. soudure autogene, 1934, 26, $243), 2-5).—The two processes, both of which
should be called * autogenous we d_mlg,f’ are compared, and the progress made
in equipment, technique, and materials is reviewed. Less decisive, it Is thought,
is the progress made In methods of supervision and control, the need for which
is emphasized—H. W. G. H.

The Tamrarc System of Electric Arc Welding. Motoharu Tamura (Zassan
(J. Japanese Soc. Naval Arch.), 1931, (109), 1-15).—[In Japanese.]—S. G.

Welding Methods Coming Forward. W. von Bleichert (Anz. Berg.-,
Hutten- u. Masch., 1934, s6, (24), 4-7).—Some new welding machines and
accessories are described.—B. Bl.
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XX 1—INDUSTRIAL USES AND APPLICATIONS

(Continued from pp. 439-440.)

Is the Use of Aluminium Utensils Injurious to Health ? R. Braungard
(Aluminium, 1931, 13, (5), 3-7).-Cider and black-currant wine were prepared
and keﬁt in aluminium vessels,  They were not impaired and no harm resulted
when they were drunk.  Gravimetric analysis (estimation as oxide) showed the
aluminium content to be extremely small. Different waters and dilute solu-
tions of “ Aktivin” cleanser were also experimented with, with equally good

#Studied on the Destruction of Vitamin C in the Boiling of Milk. [Use of
Aluminium Utensils.] E. W. Schwartze, F. J. Murphy, and R. M. Harm (J.
Nutrition, 1930, 2, 325-352).—The change in aluminium contents of milk on
boiling in an aluminium vessel was from 0-5 to 0-6 p.g.m (5 minutes boiling)
and from 0-6to 1-0p.p.m. (30 minutes’ boiling); Pittsburgh tap-water changed
from 0-6 t0 0-8 p.p.m. by boiling for 1 minute.—S.G.

*The Effect of Pasteurization upon the Vitamm C Content of Milk in the Pre-
sence of Certain Metals. E. W. Schwartze, F. J. Murphy, and Gerald J. Cox
(J. Nutrition, 1931, 4, 211-225).—The degree of destruction of vitamin Cin
milk by aerobic pasteurization for 30 minutes at 60°-60-5° C. was determined
for pasteurizing equipments of copper, tinned copper, and alumimum. Pas-
teurization with copper equipment destrc:yed from 80 to 90/q, with turned
copper, and with aluminium equipment from 20 to 40/0, of the vitamm C
content. Sllghtlg less destruction occurred with alumimum than with tinned
copper, presumably due to some exﬁosure to coepper in the tinned-copper

asteurizer. During the process milk took up 0-6 p.p.m. of aluminium and
rom 7 to 8 p.p.m. of copper in the respective equipments. A certain part of
the vitamin C destruction was attributed to aerobic pasteurization per se, and
not to the involved metals, and the results were considered not inconsistent
with the theory that the anaerobic process might cause no destruction even in
the presence of copper.. Copper is entirely unsuitable for construction of dairy
eautpment « likewise tinned copper is unsatisfactory due to the wearl_ng off of
the tin with exposure of copper. = For this purpose aluminium is as satisfactory
a material as is at present available.—S. G.

tThe Role of Metals and More Particularly of Aluminium in the Pathogeny of
cancer. Marcel Maire-Amero cSBuII. soc. sei. hyg. aliment., 1930, 18, 42; C
Abs 1930, 24,3270).—Asregards aluminium, which has been claimed to be one
of the causes of cancer, its function has been considerably exa?glerated. Atthe
present time no data permit of attributing intoxication solely to the use of

X *The Questton of the Harmfulness of Aluminium Cooking Utensils from the Point
of View of Homeopathy. Bastanier (Allg. Homodopath. Zeit., 1931, (2)).—
B firstexamines the various subjective symptoms classified by leading homeo-
pathic authorities as indications for treatment with homeopathic doses of
aluminium compounds, such symptoms being according to homeopathic
theories, caused by aluminium compounds (like cures Iike?. He then reports
the results of his investigations by questionnaire to 400 employees of aluminium
works in different parts of Germany and to 74 children at a boarding school.
The workers were in some cases exposed to aluminium dust, and some used
aluminium cooking utensils from the factories; the school children did not use
aluminium cooking utensils at all. The answers showed that about one-third
of all those questioned have in greater or less degree the symptoms characteristic
of alumina In the homeopathic sense; but they also revealed the surprisin

result that these symptoms were not necessarily associated with contact wit

or ingestion (with the food) of aluminium. Analysis of the figures showed that
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the taking into the system of aluminium with the food had no effect whatever.
B. isaccordingly forced to conclusions which he admits must seem heresy from
the point of view of orthodox homeopathy, and of which he leaves the explana-
tion an open question for further investigation.—S. G.

Checking Corrosion [Use of Aluminium and_Its Alloys in Sewage Plant],
R. C. Wilson (Municipal Sanitation, 1933, 4, 375-377; (U.S.) Public Health
Eng. Abs., 1934, 14)—Aluminium and its alloys possess many definite
possibilities in sewaé;e disposal operations. As early as 1916 in_ Hambu_rﬂ
several units of the Brunotte Intake Screens were permanently equLlf)ged wit
cast aluminium link-bars. The earliest known application in the U.S.A. was
at Gastonia, N.C. Extensive use of aluminium for doors, screens, electrical
conduits, &c., has been made at the Easterly plant at Cleveland, 0. Condi-
tions developed by the average sewage treatment plant impose an abnormally
severe corrosion burden on the metals of construction.  In the past corrosive
influences have been combated mainly by the use of paints, and in many cases
even the best paints have failed. ~Corrosion-resistant metals developed _durlng%
the past 5 years will play an important part in preserving structure stability o
exposed metal units. ~Aluminium alloys possess the essential corrosion-
resistance and being_available in every form at low cost will assume a con-
spicuous role in meeting the rigorous demands of the sanitary englneerlng féeld.

Non-Corrodible Materials are Desirable in Sewerage Construction [Alumi-
nium Alloys, &c.]. (Public Works, 1933, 64,21-22; (U.S.) Public Health
Eng. Abs., 1934, 14).—Wider use of steel substitutes such as Armco and
Toncaniron, Monel metal, copper-bearing steel, tin, nickel, brass, non-corroding
irons and steels, aluminium, &c., in sewerage construction is suggested. One
of the earliest uses of aluminium in treatment plants was for diffuser ‘plate
holders; other uses include sludge ploughs on classifier equipment, sludge
removm% devices and rotary distributor for trickling filters.  Tests at Cleve-
land (U.S.A.) including immersion in sewage for 360 days of aluminium alloy
indicates satisfactory life under adverse conditions. _S. G.

Aluminium and Zinc as W ater Softeners. B. S. Srikantan (Current Science,
1933, 1, 291; (U.S.) Public Health Eng. Abs., 1934, 14).—Aluminium
powder and mixtures of aluminium and zinc powders when shaken with har
water soften it.  Aluminium removes only the temporary hardness within
2 hrs., carbon dioxide being evolved and a white precipitate formed. Mixtures
of aluminium and zinc remove permanent hardness due to calcium and magne-
sium sulphates, hydrogen being liberated. A mixture of aluminium and zinc
in the ratio of 1:710 proved best. The reaction may be due to the incipient
electrolytic action of the aluminium-zinc couple resulting finally m the adsorp-
tion of the sulphate ions on the metal surfaces. In laboratory tests with
10grm. of softener and 2 litres of hard water, aluminium reduced the magne-
sium bicarbonate hardness from 50-5 to 1-2° and an aluminium-zinc mixture
reduced the calcium sulphate hardness from 61-6 to 1-0° and the magnesium
sulphate hardness from 62-5 to 1-5°. Technical details are being worked out.

Fighting Corrosion [in Artificial Silk Plant]. = S. Oguri (Silk and Rayon,
1933, 7, 411-413).—The possibilities of aluminium as a corrosion-resistant
material are discussed.—S. G. " . R

Aluminium Electric Transmission Cable. F. Reade Dallye (Wire an . 1'ire
Products, 1934, 9, 171-173, 189).—Describes the development of aluminium
stranded power transmission cable and the processes entering into i s manu
facture. (Cf. Met. Ind. (Loud.), 1934, 45, 125-128, 130. Under the heading :
*“ Aluminium for Transmission Lines,” an abstract is given o a iroc lure,
published by the British Aluminium Co., Ltd., on Overhead Transmission
Lines.”}—J. H. W.
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*The Maximum Permissible Tension of Steel-Reinforced Aluminium Cables.
Fumio Shida and J6ji Kameyama % Inst. Elect. Eng. Japan, 1929, (490),
532-551 ; Japanese J. Eng. Abs., 1933, 9, 19).—In Japanese.] The authors
have conducted a series of carefully Prepared experiments in order to secure
information on the distribution ‘of stress in steel-reinforced aluminium
cables in which the two different metals are emﬁloyed to form a composite
strand and have obtained results which aPﬁear to be in accordance with funda-
mental theory and common reasoning. ey state that the elastic limit of the
aluminium of the cable or the maximum tension of the cable can be regulated
to a certain extent by the selection of correct lengths of lay for the aluminium
and steel wires composing the strand ; in other words, by correct design and
proper manufacturing processes. With a proper set up of machine the tensile
strength of this composite cable can be measured quite accurately. For this
reason the authors advocate simplification in the consideration and determina-
tion of the quality of the cable as in the case of hard-drawn copper wire Scabéles.

Aluminium Powder as a Paint Pigment. Karel Vnuk (Chem. Obzor, 1934,
9, 7-9, 30-32).—For the manufacture of aluminium paints only very pure
aluminium can be used that can readily be hammered to a powder, preferably
with the addition of a lubricant. The characteristic properties of aluminium
paints are great hardness, resistance to weathering, opacity to light, and high
reflecting power for |I?_ht; they are suitable for use on objects which must
protected against sunlight, e.g. gasometers, petrol tanks, &c., and on objects
which must have a low heat radiation, e.g. electric furnaces, cookers, boilers,
and steam-pipes.—R. P.

¢Aluminium Priming Paint. Effect on the Durability of House Paints on

Wood. F. L. Browne (Indust, and Eng. Chem. 1934, 26, 369-376).—The
effect of aluminium priming paint on the durability of house paints on wood
as determined by test fence exposures is described. As compared with the
durability of the same paints, applied without the aluminium primer, an
improvement is manifested by a retardation in the rate at which age-embrittled
paint coatings flake from the bands of dense, horny summerwood present in
softwood lumber.  The benefit gained by the aluminium primer was greatest
for woods that have much summerwood, such as southern yellow pine and
Douglas fir. . When repainting was neglected for some time, coatings applied
over aluminium ﬁ)rlmer suffered less damage, and the surfaces were then more
easily and durably repainted.—F. J.

Aluminium Paint for Exterior and Interior Use. R _Schwarz (Deco_rator,
1934, 32, 67-78).—The properties and modes of application of, and suitable
vetlllcles fo(r;, aluminium’ paints are discussed. . Met. Abs., this volume,

p.

Aluminium as Protective Paint Pigment. P. Urech (Schweiz. tech. Z., 1932,
29, 614-616).—S. G.

Evaluating Aluminium-Bronze Powder. W. B. Roberts and J. D. Edwards
(Official Digest Fed. Paint Clubs Amer., 1934, (134), 61; Res. Assoc. Brit. Paint
Manuf. Rev., 1934, (39), 170).—Aluminium-bronze powders are evaluated from
analysis of purity and tests of mesh size, leafing power, colour, brilliancy,
apparent density (rate of settling in alcohol), and covering power (by sifting on
to a clean water surface). Opacities of finished paints are compared on films
produced by flowing on to inclined glass J)anels. Aluminium pastes are
evaluated by slight modifications of the powder tests.—S. G.

Aluminium in the Cylinder-Heads of Automobile Engines. G. Piantanida
(Alluminio, 1934, 3, 64-67).—The new constructive tendencies in the automo-
bile industry, and the advantages of certain aluminium alloys for cylinder-
heads, are discussed—G. G.
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Novelties in Piston Construction. Ernst Mahle (Automobiltech. Z., 1934, 37,
316-324).—Modern practice demands a combination of maximum performance
with speed, lightness, strength, high thermal conductivity, hardness, and
stability at high temperatures, resistance to wear even under imperfect lubrica-
tion, and silent running. Failures are described and illustrated, the causes
being faulty power transmission, inexact workmanship, burning out due to
low conductivity, and seizing up owing to carbonization. Testing methods are
summarized, and the production on testing machines of failures closely resem-
bling the foregoing is described. It is stated that a new proprietary alloy,
containing 12-13% silicon in addition to cop_;i)_er, combines the useful properties
of the aluminium-copper and aluminium-silicon alloys. A photomicrograph
shows its structure. The use of light metal pistons with Invar inserts is
recommended as combining lightness with decreased play on the base, hence
involving less wear. Some recent modifications in design are shown and
discussed—P. M C. R.

Heat Insulation with Aluminium Foil. J. F. O, Stratton (Paper Trade J.,
1934, 98, 37-39).—The properties of aluminium foil as a heat insulator are
described and the uses of the material in technolofg%//are discussed.—A. R. P,

tW hat Can Be Expected from Beryllium ? Josef Vero (Banyaszati _kohaszati
Lapok, 1934, 67, 33-38, 58-63; Chem. Zentr., 1934, 105, |, 3109-3110).—A
critical review of the metallurgy and the uses of beryllium in alloying. "It is
concluded that the chief uses of beryllium are as a deoxidizer for copper and
nickel and as a hardener for copper, nickel, and iron alloys; in all cases, how-
ever, cheaper and just as efficient substitutes are known.—A. R. P.

Standard Specifications for Seamless Copper Tubing, Bright-Annealed
(B 68—3%). (Amer. Soc. Test. Mat. Standards, 1933, (6, 743-745).—Cover
annealed copper tubing suitable for use in refrlgerato_rs, oil-lines, petrol-lines,
&c., where tubing absolutely free from scale and dirt is required.—S. G.

Standard Specifications for Copper W ater Tube (B 88-33). _ (Amer. Soc.
Test. Mat. Standards, 1933, (I), 734-738).—Cover tubes specially designed for
plumbing_purposes, underground water services, &c., but also suitable for
copper coil water heaters, fuel-oil lines, gas lines, &.—S. G.

Standard Specifications for Copper Pipe, Standard Sizes (B 42-33). -------
(Amer. Soc. Test. Mat. Standards, 1933, f ), 705-708).—Cover seamless tubes
and pipe suitable for use in plumbing, boiler feed lines, &.—S. G.

Copper Pipes for House Water Supplies. A Schimmel (Qesundheits-Ing.,
1932, 55, 603; (U_._S.? Public Health Eng. Abs., 1934, 14)— Although
copper pipes are initially more costly than galvanized iron, they are more
economical when maintenance also is considered. Copper is more resistant to
corrosive waters than iron, and whereas hard waters form an adherent scale in
iron pipes, only sludge is deposited in copper; copper pipes of relatively small
diameter can therefore be used. The cost of joints, &c., for copper pipes is a
little higher than for iron.—S. G.

Aluminium-Bronze for Valve Seats. — — (Provisional (British) Air Min.
Aircraft Specification No. b.T.D. 160, 1931, 2pp.)—S. G.

Aluminium-Nickel[-Copper] “ Bronze ” Forgings for Exhaust Valve Seats.

(Provisional (British) Air Min. Aircraft Specification No. 0.7.D. 135,1930,
1p.).—Covers the alloy containing aluminium 9-75-10-5, nickel T0-1-5%, total
impurities not more than 0-3%, with remainder copper—S. G.

Aluminium-Nickel-lron[-Copper] “ Bronze ” Bars, Forgings, and Stamp-

ings. (Provisional (British) Air Min. Aircraft Specification No. b.T.D.
164,1931, 3pp.)—S. G.
Bronze Bars for Carburettor Needle Seatings. -—— ((British) Air Min.

General Specification No. D.T.D. 30A, 1929, 2 pp.).—Supersedes specification
No. D.T.D, 30—S. G.
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Hard-Rolled Bronze (Gun Metal) Bars. (Provisional (Britishy Air
Min. Specification No. 0.T.D. 155, 1931, 4 pp.).—Supersedes specification No.
D.TD. 117—S. G

N.M. Bronze (a High-Tensile Bronze) as a Material tor Marine Propellers.
Shinya Ogata (Zassan (J. Japanese Soc. Naval Arch.), 1931, 48, 39-60).—{In
Japanese.]—S. G.

Standard Specifications for Sheet High Brass (B 36-33). —— (Amer. Soc.
Test. Mat. Standards, 1933, (I), 728-733).—Cover two grades of commercial
sheet brass commonly used for drawing, forming, stamping, and bendeq.G

Standard Specifications for Brass Pipe, Standard Sizes (B 43-33). -
(Amer. Soc. Test. Mat. Standards, 1933, (I), 709-712).—Cover pipe suitable for
use in plumbing, boiler feed lines, & —S. G.

Standard Specifications for Seamless Admiralty Condenser Tubes and Ferrule
Stock (B 44-33). (Amer. Soc. Test. Mat. Standards, 1933, EI), 693-696).—
Cover tubes and stock made from Admiralty alloy (copper not less than 70-00,
tin 0-90-1-20, lead not over 0-075, iron not over 0-06%, and zinc remalndér).

Standard Specifications for Seamless 70 : 30 Brass Condenser Tubes and

Ferrule Stock (B 55-33). - (Amer. Soc. Test. Mat. Standards, 1933, (1),
697-700).—S. G.

Standard Specifications for Seamless Muntz Metal Condenser Tubes and
Ferrule Stock (B 56-33). (Amer. Soc. Test. Mat. Standards, 1933, (1),
701-704).—S. G.

[Brass] Wind Instruments. Marjorie M. Rud (Metal Progress, 1934, 26,
1), 41—4%.—Brass of 2 types is used for wind instruments : bodies for horns,
., are of 75 : 25 sheets, which does not soften when seams are brazed. Rods
and tubing for levers are of average composition : copper 62, zinc 34-5, lead
3-5%. Other metals used are nickel-brass for small instruments and high-
precision work, bronze and sterling silver; plating is in silver or gold, with a
variety of finishes, the application of which is described. Chromium plating,
while resisting corrosion well, is found too hard, and has a tendency to peel.
Organ pipes are of lead-tin alloy of one of three types : * common,” with
20-30% tin; * spotted metal,” with 45% tin; and “ pure tin’- (90-95%).
Casting and forming are described—P. M. C. R.

Dental Gold Alloys. Crown-Ring Gold. Deutscher Normenausschuss
E 1720 (Z. Metallkunde, 1934, 26, 47-48).—Standard specifications for 18-, 20-,
and 22 -carat dental gold alloys with details of colour and mechanical properties
are given—B. BI.

Lead Poisoning and a Rare Case of Non-Occupational Lead Paralysis. A
Strotmeyer (Zentr. Gewerbehyg. u. Unfallverhijtuné;, 1931, 18, 234; (U.S)
Public Health Eng. Abs., 1934, 14).—A man who had drunk water from an old
lead pipe for 27 years developed internal symptoms of lead poisoning followed
by paralysis. Water which had lain in the pipe overnight was found to contain
1-5-4-5 mg. of lead per litre. Other members of the family who did not drink
this first-drawn water showed the presence of lead in blood tests but suffered no
illness.  About the time when symptoms first appeared a radio set had been
earthed by attachment to the house pump.—S. G. ]

New Methods of Extrusion Improve Lead Sheath. Herbert R. Simonds
flrorg Age, 1934,134, (3%, 18-21).—There are two processes for the extrusion of
ead in general use at the present time : the poured-in and the slug processes.
Asummary of the researchwork that has been and is being done to improve the
products of the former process is given.—J. H. W.

_ Magnesium Alloy Castings (Suitable for Pressure Work). - ((British)
Air Min. General Specification No. D.T.D. 40, 130, 2 pp.).—The sp. gr. of this
alloy is between 1-80 and 1-83—S. G.



1934 X X 11.—Miscellaneous 469

Magnesium Alloy Forgings, Stampings, or Pressings. (Provisional
(British) Air Min. General Specification No. b.T.D. 90,1929, 2pp.). The sp. gr.
of this alloy is 1-82; it is suitable for pressings.—S. G. . Lo

Magnesium Alloy Sheets (Suitable ior Welding). ((British) Air Mm.
General Specifications No. b.T.D. 118, 1930, 2 pp.).—S. G.

Hard-Rolled Magnesium Alloy Sheets (Not Suitable for Welding). ——
((British) Air Min. General Specification, No. D.T.D. 125, 1930, 2[?1 ). 0. G

Magnesium Alloy Bars (16 Tons Tensile Strength). ((British) Air Mm.
General Specification No. 0.T.D. 127, 1932, 2 pp.).—The sp. gr. of this alloy is
between 1-81 and 1-83—S. G. . .

Magnesium AUoy Bars (20 Tons Tensile Strength). ((British) Air Mm.
General Specification No. D.T.D. 129,1929, 2 pp.).—The sp. gr. of this alloy is
between 1-81 and 1-83—S. G. .

Magnesium Alloy Castings (Suitable for Pressure Work). ((British)
Air Min. General Specification No. b.7.D. 136,1930, 2 pp.).—The sp. gr. of this
a”% is between 1-80 and 1-83—S. G. .

agnesium AUoy Castings (for Lightly-Stressed Parts). --—-—-- ((BI’I'[ISI‘])
Air Min. General Specification No. D.T.D. 140,1930, 2 pp.).—The sp. gr. of this
alloy is between 1-8 and 1-83—S. G. . .

Magnesium AUoy Bars (15 Tons TensUe Strength) ((British) Air Mm.
General Specification No. D.T.D. 142, 1930, 2 pp.).—The sp. gr. of this alloy is
between 1-81 and 1-83—S. G. ;

Prevention of Crusting on_BoUer Safety Plugs. H. N. Bassett (Mech.
World, 1934. 95, 275-276).—The causes of the failure of safety plugs are
discussed.  The tin plug may pick up zinc from the_B ug body wnich leads to
progressive oxidation and the formation of an infusible network. The body,
therefore, should be free from zinc. The tin filling, however, can pick up
copper, which if present above 1%, raises the melting point. Low pouring
temperature and careful tinning of the bore of the plug body are advocated to
mitigate this trouble. The analysis of crusts which had béen responsible for
failure of plugs to function revealed the presence of oxide of c%)per and sul-
phate and carbonate of lime, the balance being mainly tin oxide. The lime
salts had been derived from water leaking through to the fire-end. Other
factors are ash from the coal used and excessive projection of the plug into t
combustion space. Frequent inspection of plugs is desirable—h. J

Standard Specifications for Slab Zinc (Spelter) (B 6-33). - _(Amer. Soc.
Test. Mat. Standards, 1933, (1), 858-8608.-Covervwgmspelter,|_.e._slabzmc
made from ore or similar material by a process of reduction and distillation or
by electrolysis and not produced from reworked metal, in 6 grades : (la) special
high grade; (1) high grade; (2) intermediate; (3) brass special; (4) selected,
(B prime Western.—S. G.

XXI1I—MISCELLANEOUS

(Continued from pp. 370-371.)

Problems of Non-Ferrous Metallurgy in 1933. D. . Shteinbok (Zvetnye
Metally (The Non-Ferrous Metals), 1933, (2/3), 5-14; (4), 12 23, O. Abs
1934, 28,4340).—{In Russian.] Asummary of the programme of development
of the Russian non-ferrous industry for 1933. This programme includes .
(1) improvement of quality of product, plant efficiency, recotery ’
and lowering of production costs; (2) the completion of plants and smelters
under construction; and ?) exploration of new non-ferrous mi. ., f
and construction of new plant. = The attainment and failures of tlie five-year
plan are pointed out, and the programme for the productionl of gold, lead,
zinc, aluminium, nickel, tin, and other metals in 1933 is described.—bh. G.
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fGeneral Considerations oi the Requirements and Possible Production of
Aluminium and Magnesium under the [Russian JSecond Five-Year Plan. B P.
Rolshtshikov (Legkie Metalli (Light Metals), 1932, (9), 5-11).—In Russian.]
With the energy resources available under the second five-year plan, it is
concluded that 200,000 tons of aluminium and maé;nesmm can be produced in
1937; the problem of providing sufficient plant and apparatus for dealing with
this amount is examined. New applications of light alloys, which must be
developed under the second five-year plan, are mentioned.—D. N. S.

Poisoning Caused by Cadmium [in Preparation of Cadmium-Copper Alloys].

Wahle (zentr. Oewerbehyg. Unfallverh., 1932, 19, 223-226; Res._Assoc.
Brit. Paint Manuf. Rev., 1933, (33), 145).—Symptoms, which are described, of
cadmium poisoning occurred while making copper-cadmium alloys.—S. G.

Lead Poisoning in a Storage Battery Plant. AnON. ((U.S.) Public Health
Reg., 1933, 48, 1043-1045; U.S. Public Health Eng. Abs., 1933, 13).—The
U.S. Public Health Service recently issued a Bulletin (No. 205) on a study of the
lead hazard in a storage battery plant. This investigation included a plant
survey, the determination of lead dust and fumes in the air, a record of em-
ployment and of disabling illness (especially compensation cases of plumbism),
Bhysmal examinations, and blood and urine analyses. = Acorrelation was shown

etween lead exposure and the risk of developing lead poisoning. Except for
prolonged exposure it appears that the limit of safety under the conditions
encountered in this study Is an atmospheric concentration of lead dust or fumes
of less than 1-5 mg. per 10 m.3 of air—S. G.

First Soviet Nickel. D. M Chizhikov (Zventye Metally (The Non-Ferrous
Metals), 1933, ée), 3-16).—{In Russian.] The first Soviet nickel plant at
Ufaley, Ural, is described. It commenced operation at the end of 1933—S. G

W ork of the [Russian] Platinum Institute in the Field of Metal Alloys. W.A
Nemilov (lzvestia Platinago Instituta (Annales de Vlinstitut de Platine), 1932,
(10), 1—133.— In Russmn.? Areview of the development of the Institute, and
an account of its work on binary systems, containing platinum or palladium
with copper, iron, and iridium.—N. A

Presidential Address [to the Institute of Metals].. H. Moore (/. Inst. Metals,
1934, 54, 29”4).—The work of the Institute is reviewed and a plea is made for
closer collaboration between all the Societies and Associations engaged in
furthering the science of metallurgy, especially as regards publications. The
ideal arrangement would seem to be a combined metallurgical society, but this
should be preceded by the publication of an abstract I!)oumal covering the whole
field of ferrous and non-ferrous metallurgy.—A. R. P.

Tin Research and Development. D. J. Macnaughtan (Misc. Publ. Internal.
Tin Res. & Development Council No. 1, 1934, 1-10).—An address to the
American Tin Trade Association.—S. G.

Research in the Nickel Industry. P. D. Merica (Inco, 1932, 11, 14r-16)—
An account of the organization and scope of the Development and Research
Department of the International Nickel Company.—R. G.

Research in American Industry. H. J. Gough (Bull. Brit. N.F. Metals
Res. Assoc., 1934, (66), 4-5).—A note dqwlng impressions gained in a tour
of American research laboratories and industrial plants. = The large-scale
American research organizations are contrasted with the group system under-
lying Research Associations in Great Britain.—W. H.-R.

Metallurgy from the Standpoint of the Chemical Engineer. L. Sin Iehurs_t—
Ward (Trans. Inst. Chem. Eng., 1933, 11, 75-82).—A brief survey of metallic
materials and their selection, fabrication, and protection, concluding with
references to modern developments in special cast irons and bronzes and to the
place of metallurgy in the training of the chemical engineer.—A. B. W.

tRecent Advances in the Application of Chemistry to Engineering. (Sir)
Harold Hartley (Proc. Inst. Civil Eng., 1933, 236, 429770).—The James
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Forrest Lecture, 1933.  The chemistry of metals is discussed in relation to the
number of new metals and alloxs that have become of importance in engineer-
ing, the improved methods for the purification and melting of metals and alloys,
and the advance in our knowledge of metals and alloys due to the Phase Rule,
metallographic, and X-ray investigations.  The light alloys of aluminium and
magnesium and the process of a%-ha_rdenlng are specially referred to.—J. D.
Chemistry and Art. Colin G. Fink (Indust, and Eng. Chem., 1934, 26,
234-238). Methods for the preservation of objects of art in museums are
described. Bronze articles are restored by reversing the electro-chemical
action whereby natural corrosion functions, the _Broducts of corrosion being
reduced back to metal. Two _methods are described whereby copper can be
lated with antimony and it is suggested that one of these was used by the
gyptians. In method 1, a solution of “ natron ” and antimony sulphide is
broughtto boiling and bright copper articlesare immersedinit. In method 2,the
co‘)per articles, held in contact with iron, are immersed m a solution of sodium
chloride and antimony oxide in vinegar. The prevention of bronze disease
and the preservation of metal articles so as to obviate frequent cleamng are
also described.—F. J.
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The Hardness of Metals and Its Measurement. By Hugh O’Neill. Roy. svo.
Pp. xiv + 292, with 119 illustrations. 1934. "London : Chapman & Hall,
Ltd. (25s. net.)

Dr O'Neill’s own researches on hardness of metals and its measurement are so well known to
metallurgists that itis not in the leastsurprising that he is the author of the first comprehensive
hook on the subject which has been published in this country. Allthose immediately interested
in the hardness and plasticity of metals should feel indebted to Dr. O’Neill for undertaking this
task for he has examined in detail practically every publication on the subject of indentation
hardness of metals and gathered together the results in a convenient form  Furthermore,” he
has treated the subject on a broad basis, since, in addition to detailed descriptions of the features
of recognized hardness tests and the apparatus used in such work, matters such as the relation
of hardness to deformation and strain-hardening, the crystaUimty of metals and its bearing on
hardness, alloying and heat-treatment as related to hardness, are considered m comuderable
detail These subjects are treated In an able manner, and the book wdl undoubtedly be of
value not only to students, but also to the many practising metallurgists and engineers who have
neither the time nor the opportunity to consult the voluminous scattered literature ot tne

0n~POTsMytferinsfstence on the great value of Meyer’s index “ n *’in the haU hardness tests is
overdone in one or two sections, and the more or less unavoidable mu titude of symbols used m
the book becomes a little wearisome at times; it mustalso be admitted that the final chapter o
abrasion, machinability, and cutting hardness, is scarcely up to the standard of the
chapters on indentation hardness and its related subjects. In general, however, the author
must be congratulated on the production of a treatise which has long been wanted on a peculiarly
difficult subject.—G. A. Hankins.

Praktische Metallkunde. Schmelzen und Giessen, Spanlose Formung, W atme-
behandlung. Zweiter Teil: Spanlose Formung. Von Georg Sachs. Mest.
8vo. Pp. viii+ 238, with 275 |Ilustrat|ons. 1934. Berlin: Julius
Springer. (R.M. 18.50.)

This book is of outstanding value to anyone interested in the working of metals, and the
author is to be congratulated on the clear and concise manner in which he » Presented t e
many aspects of the subject. There are three main headings— General Rules Govern g
Deformation, Stresses in Deformed Metals, and Manufacturing Processes involving Deformation.
Slightly more than half the book of 230 pages is devoted to the general principles.mvotod, frab
headings of this section being Cold-Working, Anneahng and H eat-Treatn” g,
and the Mechanics of Deformation Processes, under which detailed information is given in
short chapters, each dealing with some specific aspect of the subject. Theseshort chapters,
often not more than a couple of pages in length, are models of clear presentation, therei being
many graphs and illustrations to help the reader. W hat is more important and valuable:are
the numerous references to original papers given as footnotes. These reference , . htfl.,
6idered by many as the most valuable feature of the book, Dr. Sachs text serving as . "
frame to the original work of others. The book is a veritable Bmall encyclopedia excellently
arranged, well printed and illustrated, and all metallurgists owe much to e au
service he has rendered them. Looked at in another way, the book serves as an in
important literature on the subject, and it is interesting to note the numerous references
papers that have appeared in the Journal of the Institute of Metals. No review P_
do justice to this book, which must be read fully to appreciate its value. H. >\.

NichteisenmetaUe. Zweiter Teil: Leichtmetalle. VonR. Hinzmann. (Werk-
stattsbiicher fur Betriebsbeamte, Konstrukteure und Facharbeiter. eraus
geber Eugen Simon. Heft 53) Med. svo. Pp. 59, with 34 illustrations.
1934. Berlin: Julius Springer. (R.M. 2.)

Tills is one of a series of small handbooks intended rather as reference books for engineers
than as text-books of value to metallurgists. Those of the latter, however, w o sPe(aa’ ®
other branches may find this booklet useful as an up-to-date summary of the cc n
aluminium and magnesium alloys. Physical and chemical properties of the me
of the useful alloys are given. Brief, but remarkably comprehensive informa ion isl
found on corrosion-resistance, casting, working, machining, soldering, welding, a
treatment. The composition and physical properties of almost all the well-known
are tabulated in the last 9 pages. An omission isthe R.it. group ofalloys. H.

«linv*
9 **
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Elektrische Schmelzofen. Von Rudolf Taussig. Imp. svo. Pp. vi + 241,
with 214 illustrations. 1933. Wien: Julius Springer. (Geh., RM. 39;
geb., R.M. 40.50.)

Dr. Taussig has compiled an interesting and authoritative book on electric smelting and
melting furnaces in which the construction of modern arc furnace plantis very ably and compre-
hensively described. The book will be of more value, however, to the furnace designer and to
the student seeking a fundamental and complete knowledge of the subject than to the furnace
user or works metallurgist.

The book begins with an interesting review of the chemical and physical characteristics of
the components of charges, slags, and also of the actual furnaces, more particularly with refer-
ence to smelting furnaces for iron, ferro-alloys, and carbide. This data will be invaluable as an
aid to the calculation of charges and furnace efficiencies. The theory of arc furnaces and their
electrical characteristics are then dealt with in considerable detail, after which the design of
transformers, various forms of electrodes, and other auxiliary equipment, is described in an
exhaustive manner, possibly to the exclusion of more relevant m atter pertaining to the operation
of this type of plant.

Alltypes of arc furnaces, especially those used for smelting processes, which are of little other
than academic interest to metallurgists in Great Britain, are treated at some length in so far as
their mechanical and electrical features are concerned.

Normal frequency induction furnaces employing a vertical secondary channel, which are so
widely used in the wrought-brass industry, are given but scantattention, 4 pages being sufficient
to describe an appliance which is responsible for probably 90 per cent, of the world’s output
of rolled and extruded brass. High-frequency or coreless induction furnaces, which are finding
an increasing application for the melting of special steels, nickel alloys, and for accurate research
work, receive little better treatment, some 12 pages being accorded to a consideration of their
development.

This is an excellent reference book, written by an experienced engineer fully conversant with
the design and construction of arc furnaces, but it contains little material which will be of service
to the user or producer of non-ferrous metals. The book would have had a much wider appeal
had itembodied complete information on the processes and operations conducted in the furnaces
which Dr. Taussig has so admirably illustrated and described.—A. G. Robiette.

Engineering Radiography. By V. E. Pullin. 4to. Pé) vii + 136, with
numerous illustrations. 1934. London : G. Bell and Sons, Ltd. (45s.)

This monograph deals with the inspection of steel structures, cast, forged, or welded, by
means of the X-rays and radium. It is divided into six chapters, concerning (1) radiographic
examination in general, (2) types of apparatus used and recommended, (3) radiographic tech-
nique, (4) a very valuable chapter on the interpretation of radiographs, (5) radiographs of welds,
and (6) radiography by radium—this final chapter being the reproduction of a paper read
before the Institution of Mechanical Engineers.

The first three chapters are brief, and the author soon comes to the main theme of the
book, namely the interpretation of engineering radiographs. This chapter, occupying about
70 pages, is copiously illustrated, and we have unfolded before us the X-ray appearances of
“ cracks, pipes, voids and light inclusions, folds, remains of chaplets with associated voids and
inclusions, and surface irregularities.” This book should be of great value to all those entrusted
with the reading of radiographs of iron and steel structures. The method of differentiating
between a “ pipe ” and a crack is very instructive.

The chapter on the X-ray examination of welds includes a magnetic method for the examina-
tion of welded structures.

The chapter on radiography by radium contains some excellent pictures contrasting the
type of picture obtained through the use of X-rays with that obtained by the use of radium.
The author shows that X-radiation is superior to gamma radiation for thicknesses up to 3 in.
of steel, but after this thickness and with irregular objects radium is of special value. The
whole work has been carried out on art paper, and the illustrations are therefore of the highest
degree of clarity obtainable by modern methods of printing and block-making.

—N. C. IIYFHER.

Industrial Radiography. By Ancel St. John and Herbert R. Isenburger.  Med.
8vo. Pp. ix + 232, with 70 illustrations in the text and 6 charts. 1934
New York : John Wiley and Sons, Inc. ($3.50); London: Chapman and
Hall, Ltd. (21s. 6d. net.)

This valuable book is a survey of X-ray applications in industry made by persons who are
not merely experts in the physics of X-rays, but also practising radiologists. One obtains here
a thorough and understandable introduction to the science of X-rays and its practical applica-
tion to industrial problems. The authors take great pains to express themselves clearly and
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in ample detail—a very difficult matter in our " technically ” overburdened age. This book
can be cordially recommended to the industrial research worker coming face to face with X-ray
inspection and desirous of knowing “ what it all means ” and “ how it is done.”

Each chapter forms the subject-matter of a deiinite essay, and the titles indicate what an
extensive field has been covered ; for instance, we have, “ The Infancy of Radiography,” “ The
Early Years of Radiography,” “ The Present Status of Industrial Radiography,” “ The Xature
and Properties of X-rays,” and so on. Practically every phase of industrial radiography is dealt
with until we come to the now inevitable chapter on “ Radiography by Gamma-rays.” The
authors have skimped notliing, and have provided us with a first-class text-book which issecond

*° 'at the end of the work there is provided a comprehensive bibliography, which should be of
creat value in directing the research worker to papers and published works on spemal subjects.
yphek.

Deutsch-Englisches Fachwérterbuch der Metallurgie. Von Henry Freeman.
Erster Teil : Deutsch-Englisch. 327 pp. 1933. English-German Dic-
tionary for Metallurgjsts. Bg Henry Freeman. Part Il : English-German.
347 pp. 1934 Leipzig: Otto Spamer Verlag Gmb.H. (RM. 25 per
volume.)

The scope of these valuable dictionaries covers the following subjects : ores, fuels, refrac-
tories blast-furnace smelting of ores, manufacture and working of steel and non-ferrous metals
and alloys, testing of materials, economics of metallurgical operations. In addition, there are
an extensive series of conversion tables from the metric into the English systems of weights and
measures, and a list of engineering letter symbols and abbreviations.

The vocabularies are, on the whole, extraordinarily good, and comprise a far wider range of
words than we have yet seen in any pocket English-German dictionary. The number of non-
technical words included has been kept at a minimum, in order to allow of the inclusion of a
large number of compound technical words and phrases wdthout making the books unwieldy.
The names of chemical compounds and minerals cover all that are likely to be required, and,
broadly speaking, the translations of these follow'the generally accepted nomenclature, although
some deviations have been noticed. Metallurgical terms are well represented and engineering
terms are extremely numerous, so that the books should prove as useful to the engineer as to the
metallurgistand chemist. A few of the English terms are strange to the reviewer, but this may
possibly be due to their being confined to local use or to a subject with which he is unfamiliar.
Taken together, the books can be thoroughly recommended to all who have to make trans-
lations from English into German (or vice versa) of books or articles of a metallurgical or engineer-
ing nature. The printing, paper, and general arrangement are all that can be desired of books to
which constant reference has to be made. It is unfortunate that the price of each 'solume
(nearly £2 at the present rate of exchange) is so high as to preclude the possibility of large sales
in this country.—A. R. POWELL.

Association Internationale pour I’Essai des Matériaux. (International Associa-
tion for Testing Materials.) Congres de zirich, 6-12 Septembre 1931
Tome I, pp. xviii + 1213." Tome II, pp. xviii+ 707. 1932  Ziirich :
Editions A.LE.M., 27, Leonhardstrasse.

These two handsome volumes contain a complete account of the proceedings of the Associa-
tion at the Congress in Zirich, including all the papers read and the discussions that took p ace
at the meeting. The Congress covered a very wide field of constructional matenals, including
metals, natural building stone, cement, concrete, ferro-concrete, asphalt, and bitumen, timber,
resins and other organic materials. Sections of the Congress were also concerned with the testing
of fuels, the measurement of particle size in loose materials, and the design and calibration of
testing machines. Among the subjects discussed by the metals section were the testing of cast
iron, the strength of materials at high temperature, fatigue of metals, the notched-bar impact
test, and the progress of metallography, 33 papers in all being presented to this section out of SU
presented to the entire Congress.

The papers and discussions (of which abstracts have been published in ./. Inst. Metals dunno
the lasttwo years) are printed in English, French, or German. The authors of the various papers
are all well-known authorities on the subjects which they discuss, so that the reader is Presented
with an up-to-date review of the present position and trend of the important subject of
material testing in all its various aspects.

The books are beautifully printed in a large clear type on excellent paper, the illustrations
are reproduced in a manner which leaves nothing to be desired, and the number o mispiin #
noticed are remarkably few considering the diversity of the subject matter and language. e
editor and publisher are to be congratulated on such a splendid production, which should be in
the hands of all interested in any way in the testing of materials. A.R. lonerr.



476 Metallurgical Abstracts Vol. |, 1934

Thermionic Emission. Bf/ Arnold L. Reimann. Med. svo. Pp. Xi + 324,
with 64illustrations. 1934. London: Chapman &Hall, Ltd. (21s.net.)

The subject of thermionic emission, i.e., the emission of charged particles from heated bodies,
lias made tremendous progress during the last fifteen years or so. On the practical side this
development is largely due to the employment of modern high-vacuum technique; on the
theoretical side development is attributable to the replacement of the classical theory of
electrons in metals by quantum statistics and the application of the wave-mechanical theory
of the transmission of electrons through potential barriers. This book is eminently successful
in meeting the demand for a comprehensive work dealing with the older and more recent
developments. The author, a member of the research staff of the General Electric Co., has had
access to a considerable amount of work on the subject, hitherto unpublished, carried out in
the laboratories of that Company; the value of the book is considerably enhanced by the
present publication of such work relating to emission of electrons from thin films of barium and
oxygen adsorbed on tungsten. The book includes sections devoted to a general survey of the
subject, the emission of electrons and positive ions from clean and contaminated metals, and
the modem general theory of electron emission. A fair balance is maintained in the treatments
of the theoretical and practical aspects of the various topics. In general, theoretical results
are stated without being actually derived. This, | think, is a good point, and should commend
the work to those who find modern mathematical physics beyond their grasp. The book will
probably be a standard work on the subject for some time. It is well printed on good paper,
and is altogether a good production. Its price is reasonable. | recommend it to the attention
of all students of advanced physics.—J. S. G. Thomas.

Book of A.S.T.M. Standards. Issued Triennially. Med. svo. Part |.—Metals.
Pp. xx+ 1002, illustrated. Part Il.—Non-Metallic Materials. Pp.
xxvii -f- 1298, illustrated. 1933. Philadelphia, Pa. : American Society for
Testing Materials, 260 South Broad Street. (Cloth, $7.50; half-leather,
$9.00, per part.)

The American Society for Testing Materials’ “ Book of A.S.T.M. Standards,” a triennial
publication containing all of the standard specifications, methods of test, recommended prac-
tices, and definitions formally adopted by the Society, is composed of two parts—Part | covering
metallic materials, and Part Il non-metallic materials. The two parts aggregate 2300 pages. A
complete subjectindex isincluded, together with two tables of contents, one listing standards by
the materials covered, the other in order of numeric sequence of the designations, which greatly
facilitate the use of the book.

Of the 185 standards in Part | on Metals, 104 cover the ferrous metals, steel, wrought iron,
pig iron and iron castings, and ferro-alloys, whilst 70 relate to non-ferrous materials, and are-
grouped according to the following classifications : aluminium and magnesium alloys; copper
and copper alloys (copper ingot; brass and bronze; copper and brass plates, tubes, rods, &c.;
copper wire and cable); lead; nickel; solder metal; white metal (bearing metal); zinc;
deoxidizers; electrical-heating and electrical-resistance alloys. Eleven ofthe standards involve
metallography and general testing methods.

Other standards in Part | cover grain-size for classification of steels, metallographic testing
of steel and of non-ferrous metals and alloys, thermal analysis of steel, radiographic testing of
metal castings, Brinell hardness testing and tension testing of metallic materials, and definitions
of terms relating to (1) metallography, (2) methods of testing, and (3) specific gravity. During
1933 many new standards were adopted relating to widely used materials. In Part I, the
following non-ferrous materials are covered by new specifications : fire-refined copper other
than Lake; silver solders (chemical analysis); electrical-resistance alloys (accelerated life test,
test for thermo-electric power); seamless copper tubing, copper water tube; also the following
zinc-coated (galvanized) iron or steel products : telephone and telegraph line wire, tie wires, wire
strand (cable), and chain-link fence fabric.

Bevisions in some 40 of the existing standards covering metallic products were adopted
during 1933. Materials covered by these standards include : zinc (hot-galvanized) coatings on
structural steel shapes; zinc-coated articles (determining weight of coating); slab zinc spelter;
brass pipe (standard sizes); sheet high brass.

The volumes are produced in that excellent manner which we have now come to expect from
the A.S.T.M. The publication of the standards in volume form is a most convenient method,
and one which all standardizing bodies might adopt with advantage.



