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M easurem ent of v iscosity. P. W oog (Bull. Inst.
Pin, 1931, 23—24, 41—47).—Details are given of the
methods available for the measurement of viscosity in
arbitrary and in absolute units. The units of absolute
and kinematic viscosity (“ poise ” and “ stokes,” respect
ively) are defined and their wider usage is recommended.
S. S. W

oolf.

[H ydrostatic] pressure of foam as a m easurable
■quantity. K. S c h ie b l (Chem.-Ztg., 1931,55,169—170).
—The saturation of limed beet syrup with carbon
dioxide produces foaming, the height of the foam being
proportional to the alkalinity of the liquor. If this
process is carried on with batch-working it can be
controlled by the observation of hydrostatic pressure
at the bottom of the vessel, and at a point above the
original surface of the liquid. Time-pressure curves
show the gradual rise of the foam and its partial settle
ment up to completion of the reaction. The method
•can also be adapted to continuous working, and it is
thought th a t it may be applicable to other industrial
processes.
C. I r w i n .
Application of legal requirem ents in the building
of steam boilers to the chem ical industry. S c k e f f e l
(Chem. Fabr., 1931, 109—111).—Anomalies in German
law relative to steam boilers and other pressure vessels
such as autoclaves are criticised. A uniform code of
specifications for all vessels required to withstand
pressure and temperature is advocated.
Points dis
cussed include the use of cast steel, of stainless steel
and non-ferrous metals, the strength of welded joints,
-expansion allowances, and safety factors. C. I r w i n .
N ecessity for the chem ical supervision of boiler
feed w ater. H. P r o s k e (Chem.-Ztg., 1931, 55, 226—
227).—An example is quoted showing the necessity for
careful adjustm ent of the lime and soda used in the
R eisert-D erv ea u x method of softening boiler feed water.
In the case cited too large an excess of soda was used
and insufficient time was allowed for the precipitate to
settle ; as a result undue foaming occurred in the boiler
and a deposit of soluble salts formed in the superheater
tubes which finally caused the complete stoppage and
bursting of a tube. The deposit contained 67% Na2S04,
29% Na2C03, 1% NaCl, and 1 •2% F e ^ S O ^ and, except
for a small amount of silica and calcium sulphate,
was completely soluble in water. The same water,
"when properly softened, behaved quite satisfactorily in
a similar type of boiler.
A. R. P o w e l l .
Method of representing the analytical results
obtained in the exam ination of boiler feed water.
■J. Leick (Z. angew. Chem., 1931, 44, 100—102).—It

is recommended th a t the results should be expressed in
millivals (1 val = equivalent weight in g ./litre); as
most of the titrations are made with 0 -liV-reagents
the number of c.c. required in the titration of 100 c.c.
of water gives directly the amount of the substance
present in millivals. By multiplying the results by the
g.-equiv. of the substance the amount of the substance
present in mg./litre is obtained.
A. R. P o w e l l .
N om ogram s in chem ical technology. A. S u l f r i a n
(Chem.-Ztg., 1931, 55, 209—211).—The applications of
nomograms in industrial chemistry are reviewed. A
nomogram for use in the control of boiler and domestic
water, which facilitates conversions from one to another
of the various scales of hardness, calculations from
analytical data, and the evaluation of the quantities
of reagents required for conditioning any type of water,
is reproduced and explained in detail. Various methods
of expressing the composition of a specimen of watei
are discussed, and it is recommended th a t all quantities
be expressed in milliequiv. per litre.
H. F. G i l l b e .
N om ography. 0 . L i e s c h e (Chem. Fabr., 1931, 4 ,
122).—The nomogram described shows the weight to
which a solution m ust be evaporated, or a solid dried,
in order to increase the percentage content of non
volatile m atter to a predetermined value.
H. F. G i l l b e .
H orizontal tank chart. W . F. S c h a f h o r s t (Ind.
Eng. Chem., 1931,23, 314—315).—A nomogram is given
for determining the volume (gals.) of liquid at any depth
in tanks of 2—200 in. in diam. and up to 100,000 in.
long.
W . J. W r i g h t .
Inexpensive crystal or m olasses separator.
R. H. K i n g (Ind. Eng. Chem., 1931, 23 , 300).—The
device comprises a container constructed from f-in.
pipe, having a perforated plug and sieves for drainage
at the lower end, and a plug with a central bole a t the
upper end through which air a t any desired pressure
is admitted. The efficiency of crystallisation of the
liquid is determined from the ratio of the concentration
of the product in the original magma to th a t in the
mother-liquor after crystallisation.
W . J. W r i g h t .
Control of distillation colum ns. M. P e r a r d
(Chim. et Ind., 1931, 25, 286—290).—For each column
the tem perature on a particular plate near the top
corresponding to the desired removal of a constituent,
e.g., alcohol from a distillery effluent, is determined by
experiment, and this temperature is maintained by
automatic control of the steam supply. When live and
exhaust steam are used they should be mixed before
entering the column, the live-steam supply being auto
matically regulated. A preheating condenser and a water-
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cooled condenser in series are indicated. The speed of
the vapour through the column should not be too great,
otherwise the plate efficiency will be reduced and priming
will result.
D. K . M o o r e .
Heat transm ission to w ater flow ing in pipes.
Effect of tube length. A. E. L a w r e n c e and T. K.
S h e r w o o d (Ind. Eng. Chem., 1931, 2 3 , 301—309).—
Experiments were carried out on heating water flowing
through a copper tube (inside diam. 0-593 in.) a t veloci
ties of 0-62—22-4 ft./sec., the tube being heated by
means of a steam-jacket, and its surface temperature
determined by means of thermocouples. D ata are
tabulated for pipes 11-09, 9-03, 6-03, and 2-91 ft. in
length. The calculated film coefficients for the water
side fall within narrow limits, but are not proportional
to the pipe lengths. I t is concluded th at for turbulent
flow the effect of pipe length on the film coefficient of
heat transmission is negligible, and this is confirmed by
graphical analysis of the data on the overall coefficients
of heat flow from steam to water. The film coefficients
for condensing steam on the outside of the pipes agreed
with the Nusselt equation.
W. J. W r ig h t .
F lax residues.—See V.
P

a tents.

H eat-treatm ent furnaces. E l e c t r ic F u r n a c e C o .,
L t d ., and D. F . C a m p b e l l (B.P. 343,306, 7.2.30).—The
furnace is electrically heated and is operated in a hori
zontal position and then pivoted to a vertical position
so th at the goods may be discharged directly into a
quenching bath without contact with the a i r ; as an
additional precaution, goods, such as drills or rods, may
be inserted into nickel-chromium tubes.
B. M. V e n a b l e s .
Furnaces and/or apparatus for the annealing or
heat treatm ent of m etal and other goods. A.
S m a l l w o o d and J. F a l l o n (B.P. 343,187, 22.11.29).—
In a continuously operating apparatus having a slowly
moving conveyor, the latter is provided with upstanding
vanes which almost make contact with the walls of
zones a t each end of the furnace, to which zones inert
gas is supplied, forming seals preventing the ingress of
air.
B. M. V e n a b l e s .
Operation of reversible regenerative furnaces.
W. A l b e r t s and P. Z im m e r m a k n (B.P. 344,289, 9.5.30.
Ger., 21.5.29).—A connexion having an adjustable
valve is provided between the upper parts of the air
and gas uptakes, so th a t a proportion of the waste gases
leaving by the air port may be diverted into the gas
regenerator ; the connexion is useful when the gas ports
are restricted for the use of rich gas. B. M. V e n a b l e s .
R otary k iln s. M. V o g e l - J 0 r g e n s e n (B.P. 343,513,
18.11.29. Denm., 26.10.29).—The low thermal efficiency
of a rotary kiln compared with th a t of a shaft kiln is
considered to be largely due to poor heat transmission
from the gases and walls to the material. A rotary kiln
is therefore provided a t the calcining zone, and, if
desired, also a t the preheating zone, with outwardly
extending chambers (bulb-shaped in cross-section) in
which the material is lifted and showered across the
path of the gases. Alternating with these chambers, in
positions such th a t the showering material does not enter

them, are other openings which serve for the outlet of
gases of combustion and are regulable by dampers
operated while the kiln is in motion.
B . M. Ven a bles.

Apparatus for recovery of dry-d istillation
m aterial. L . H o n ig m a n n and F. B a r t l i n g (U.S.P.
1,774,554, 2.9.30. Appl., 2.6.26. Ger., 2.6.25) —Dust
like or granular material from dry-distillation processes
in which a revolving hearth is used is transported
pneumatically to a closed chamber provided with baffles
and an outlet pipe. Steam may be injected into the
chamber to induce separation of dust without producing
condensation of the distillation products. The separated
dust is carried by means of a vertical, revolving worm
into a cooling chamber communicating with the bottom
end of the separating chamber, and may be removed
continuously from the lower end of the cooling chamber
by a second revolving worm.
II. E. B l a y d e n .
Furnace-wall structure. F. J. T o n e , Assr. to
Co. (U.S.P. 1,775,414, 9.9.30. Appl.,
21.1.26).—Water-tubes coated with a silicon carbide
refractory are built into the lining of a furnace which is
constructed of blocks of th a t material, these being
mechanically interlocked with the tubes ; the wall of the
furnace is thereby supported throughout its entire area
and slipping or movement prevented. C . B. M a r s o n .
Ca rbo ru n d u m

H eat-insulating m aterial m ade of a m etal or of
textile fibres.
C. K o h l e r (B.P. 343,632, 5.12.29.
Switz., 12.12.28).—The material is made of textile
or metallic tubular fibres which are evacuated without
collapsing the walls ; the material is also enclosed in
an airtight shell.
B. M . V e n a b l e s .
Transference of heat from solid surfaces to
liquids and sem i-liquids. E. M e t c a l f e -S h a w (B.P.
342,830, 3.12.29. U.S., 3.12.28).—The liquid is spread
in a thin layer on a heated moving surface and is kept
turning over by a number of plough-like devices, pre
ferably formed on the ends of wires having a certain
amount of resilience and arranged in such a way th at
the space cleared by one plough is covered by the tilth
from the next.
B. M . V e n a b l e s .
Processing

plant [for canned goods etc.].
Co., L t d ., and W. S. Y a rr o w ' (B.P.
342,722, 4.11.29).—The apparatus comprises a fixed
cylindrical chamber within which a drum of smaller
diameter rotates slowly. The drum is provided with
longitudinal ribs interrupted to allow the intercalation
of circumferential ribs on the interior of the fixed casing ;
in one longitudinal line spaces are left in all the circum
ferential ribs, and at the ends of this fine charging and
discharging means for one can at a time are provided.
Every cell contains a can and each can goes round a
complete circle and is then pushed to the next circle
and so on through every circle, the cooking being
effected by steam or other hot fluid in the chamber.
Ca r r i e r E n g .

B . M . Ve n a b l e s .

H eat-exchange apparatus. A. D. H a r r is o n (B.P.
342,959, 10.4.30. U.S., 10.4.29).—An exchanger of
the filter-press type is described. Circular plates with
uninterrupted packing rings are utilised.
B . M. Ve n a b le s.
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Construction of air preheaters or other heatexchange apparatus. E. P. W a l l is (B.P. 343,600,
26.11.29).—The oval tubes of a heat exchanger are
arranged in staggered rows in such a manner th at the
passages for the outer transversely flowing fluid are of
constant cross-section, which area may have any
desired relation to the cross-section available for the
inner fluid. The ratio of the axes of the elliptical tubes
is made as large as is possible consistent with preserving
enough flow area, so as to reduce the distance of any
particle from the tube walls.
B. M. V e n a b l e s .
Method of heat exchange between viscous
liquids. I I . B o o t h , and I m p e r ia l C h e m . I n d u s t r ie s ,
L t d . (B.P. 343,231, 10.12.29).—A comparatively nonviscous liquid, e.g., water, under a pressure suitable to
the temperature is continuously circulated between two
exchangers, flowing inside the tubes at such a speed
that the flow is always turbulent. The viscous fluids
(e.g., oils for cracking purposes) flow in a zig-zag manner
outside the tubes of their respective exchangers.
B . M. Ven a bles.
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of large radius, but only in an inwardly inclined direc
tion so th at the heavier solid m atter does not enter the
discharge passages.
B . M. V e n a b l e s .
D ehydrator. C. D o n n in g (U.S.P. 1,775,036, 2.9.30.
Appl., 13.12.26).—The apparatus, suitable for delicate
liquids, comprises a casing, through wdiich heated or
unheated air is blown, containing a sort of water-wheel
of considerable axial width, the radial vanes of which
are composed of wire-mesh or other perforated material,
and each terminates in a lifting trough the liquid from
which is spilled over the mesh work after the vane
concerned has reached the horizontal. The bottom of
the casing is curved to the shape of the wheel over an
arc of about 90° and has a subsidiary trough to draw
off the liquid when sufficiently concentrated ; during
most of the period of concentration the supply of liquid
is constant to m aintain the depth of the bath.
B . M . Ve n a b l e s.

U tilising the w aste heat of m oisture in drying
apparatus w hich is charged and discharged con
tinuously. W . E . E v a n s . From M a d r u c k G e s .

M inim ising the form ation of scale and sim ilar F. MASCHINELLE D r UCKENTWASSERUNG M .B .II. ( B .P .
deposits in steam boilers, evaporators, condensers, 343,593, 23.8.29. Cf. B.P. 338,950 ; B., 1931, 329).—
boiling pans, coolers, etc. W. T h a l i io f e r (B.P. I t is intended to dry peat, lignite, etc. in the complete
343,025, 8.11.29. Austr., 1.12.28).—The electro-osmotic absence of air so th a t the water vapour produced can
conditions existing in the scale are changed at arbitrary be completely condensed at a temperature only slightly
intervals of not less than one week by the addition of below 100°, with consequent improvement in the ré
chemical substances to the feed water alternately with utilisation of the latent heat. The drying zone is
additions of other substances or with periodical use of operated a t a pressure slightly above atmospheric and
electric currents, with the result th at the scale already the charging and discharging apparatus a t the ends of
formed is caused to drop off.
B. M. V e n a b l e s .
the dryer are maintained full of the material from which
W ater-cooling tow ers. L. G . M o u c h e l & P a r t n e r s , the air is expelled by steam diffusing outwards. The
bulk of the steam is led off by pipes to a heat-exchanging
L t d ., and A . T. J. G u e r i t t e ( B .P . 343,288—9 and
343,415, [ a , b ] 23.1.30, [c ] 18.12.29).—The patents condenser and the resistance of the pipes etc. auto
refer to cooling towers constructed of brick and/or matically produces an increase in pressure.
B . M. Ven a bles.
concrete. In (a ) a profile is described, in (b) a method
of construction partly in brick and partly in reinforced
G rinding m ills. B a b c o c k & W i l c o x , L t d . From
concrete, in (c) a method of reinforcing the concrete.
B a b c o c k & W il c o x Co . (B.P. 343,257 and 344,124,
B. M . V e n a b l e s .
2.1.30. Addns. to B.P. 334,058; B., 1930, 970).—
D rying of w et m aterials [e .g ., wood]. A k t i e - Modifications to the apparatus described in the prior
b o l a g e t F r i b e r g ’s H o g v a c u u m p u m p
(B.P. 343,981, patent are described. Thus, e.g., in ( a ) the screen
27.11.29. Swed., 29.11.28).—The material to be dried within the upper ring of balls is replaced by a conically
is heated by direct steam in a closed chamber which is shaped, imperforate plate, and in (b ) the air is led at
afterwards evacuated to remove air etc. Then steam is high velocity inside the lower ring of balls and at a
readmitted, but the temperature is not allowed to rise lower velocity outside the upper ring.
above 60°, and during part at least of the second steam
B . M . Ven a bles.
ing period the pressure must be below 200 mm. Hg.
M ills for grinding paints, en am els, inks, and
The chamber is then again evacuated until the tempera other viscous substances. S . S m i t h (B.P. 344,316,
ture of the material falls to 35—40°. The second steam 24.6.30).—A roller mill in which the doctors are enclosed
ing and evacuation process may be repeated as often in a casing is described.
B. M. V e n a b l e s .
as is necessary and the use of superheated steam is some
H am m ers, beaters, or the like for pulverising
times desirable.
B. M. V e n a b l e s .
m ills. G e n . E l e c t r i c Co., L t d ., and D. H. W a y m a r k
Apparatus for extracting liquid from finely- (B.P. 342,605, 12.9.29).—A form of hammer head which
divided m aterial. L. A l t p e t e r , an d G u t e h o f f n u n g s - can be adjusted outwards to compensate for wear is
h d tte
O b e r h a u s e n A.-G. (B.P. 344,293, 19.5.30).—
described.
B. M. V e n a b l e s .

For th e d eh yd ration o f fin ely-d ivid ed coal or sim ilar
m aterial w hich retain s to o m uch m oistu re w hen treated
in a cen trifuge o f th e d eca n tin g ty p e , th u s cloggin g
th e m eshes of th e b a sk et of a n ex tra cto r o f th e strainer
typ e, a cen trifu ge w ith im p erviou s w alls is con verted
into a strainer b y th e p rovision th rou gh th e w alls of
d evices through w hich th e liq u id can lea v e from p o in ts

P ulverisation of solid m aterials.
M. M adore
(B.P. 343,759, 28.2.30).—The material is held centrifugally in a layer on the interior of a drum rotating it
in one direction, and crushing is effected by rollers
rotating about fixed axes in the other direction.
B . M. V enables.
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Crushing of ores [etc.]. J. G. C l o k e (B.P. 343,130,
11.11.29).—Fuel and other minerals, cereals, etc. are
crushed by a number of mullers arranged in line in a
trough or plane surface of which only th at portion
near the feed end is roughened. The mullers are fixed
to a single frame which in turn is connected to the
means for reciprocating it by a link from one point only,
so th at the ends are free to rise. Spaces are provided
above the mullers through which water carrying finelycrushed ore can pass from end to end without further
crushing, except th at the passage is stopped at at least
one intermediate point so th a t all material m ust pass
under at least one muller.
B. M. V e n a b l e s .
Production of steel abrasive m aterials. S. D.
L a y t o n (B.P. 343,319, 24.2.30).—Steel “ shot ” is
broken up into angular particles by crushing between
rolls.
B. M. V e n a b l e s .
[Dry] separation of interm ixed divided m a 
terials. A. E. W h i t e . From R. P e a l e , W . S . D a v i e s ,
and W . S . W a l l a c e ( B .P . 343,906, 23.10.29).—The
apparatus is intended for the separation of materials
th a t differ greatly in size but not much in sp. gr. I t
comprises two reciprocating tables, operated in tandem
by the same mechanism but with independent control
of the slope and stroke ; the air supplies to the pervious
decks are also separately controlled, though they may
be derived from the same source. Provision may be made
for a selected product from the first table to fall directly
on to the second.
B . M. V e n a b l e s .
J ig s and like concentrators and classifiers.
W. A. H a r r i s (B.P. 342,682, 4.10.29).—In a m ulti
compartment jig the products are discharged through
side or end chambers having adjustable, serrated,
sliding doors to control the inlet apertures and mechani
cally operated or spring-controlled outlets which are
also above the screen bed.
B. M. V e n a b l e s .
Porous m edium [perforated rubber sheet] for
aerating apparatus [for pulp]. F. P. E g e b e r g ,
Assee. of W. T. M a c D o n a l d (B.P. 344,238, 17.3.30.
U.S., 18.3.29).—A method of making small, clear
perforations through rubber is described. In the case
of rubber sheet (0-06—0-1 in. thick), this is sandwiched
between sheets of stiff paper and cut by a punch, the
pieces of rubber removed being dumb-bell shaped.
Claim is made for the use, as an air-dispersing diaphragm,
of sheet rubber (or other elastic material), supported by
means such as perforated metal and having 50—500
apertures per in.2, each having a clear diam. of 0-005—
0-02 in.
B. M . V e n a b l e s .
Filtering apparatus. P a t e r s o n E n g . C o ., L t d .,
and R. W h it e h e a d (B.P. 343,660, 24.12.29).—A system
of pipes for the withdrawal of filtrate from, and the
supply of wash-water and air simultaneously to, a
filter bed is described.
B . M. V e n a b l e s .
F ilters or strainers for p e u o l or other liquids.
A. G. F e n n , and A n g l o - A m e r i c a n O i l Co ., L t d . (B.P.
3 43,219, 5 .1 2.29).— A strain er su ita b le for a tta c h m e n t
to th e d eliv ery end of a h ose and e a sily op en ed for clean 
in g is described.
B. M. V e n a b l e s .

Centrifugal m achines. T. B r o a d b e n t & S o n s ,
and J. V . L e v e t t ( B .P . 344,224, 5.3.30).—An

L t d .,

underdriven type of machine is described. The basket
and motor form a rigid unit which is flexibly supported
on the stand by a rubber buffer.
B . M . Ve n a b l e s.
Purification of liquids. R . M. B e r l i n e ( B .P .
317,453, 16.8.29. Luxemb., 16.8.28).—The purification
of a liquid such as used transformer or lubricating oil,
where the solid impurity is heavier and the liquid
im purity more volatile than the stock, is effected in a
centrifuge provided with an airtight casing at the dis
charge end in which the issuing fluid is subjected to a
vacuum or to a current of inert gas while in a highly
dispersed state. The gas may be circulated in a closed
circuit through the casing, a condenser, and a reheater,
or, alternatively, the raw' oil may be heated. If the
quantity of impurities is large the crude liquid may be
pretreated in the centrifuge under atmospheric conditions.
[Stat. ref.]
B . M. V e n a b l e s .
Means for separating particles from free w ater.
C. B. T h o r n e (B.P. 343,327, 26.2.30).—The apparatus
comprises a slowly rotating drum which is slotted and
provided with a surrounding framework supporting
filter medium in a number of V-shaped pieces w'hich
bridge the slots. The wliite-water or other prefilt
is supplied to the interior of the drum and the collected
pulp flushed from the filter, backwards through the
slots, into a trough below the upper circumference of
the drum. The drum is rotated interm ittently, as
required, by the incipient clogging of the then lower
part, by means of a ratchet w'heel operated (or not)
by a hit-and-miss pawl controlled by a float.
B . M . Ven a b les.

Evaporators. 0. E n g is c h (B.P. 344,125, 2.1.30.
Addn. to B.P. 308,622; B., 1930, 399).—Pivoted,
double-edged scrapers are placed between the deep corru
gations of the rotating heating element described in
the prior patent.
B. M . V e n a b l e s .
Evaporators intended particularly for generating
high-pressure steam . K . B a u m a n n ( B .P . 342,815,
21.11.29).—A form of connexion between a tube-plate
and an end-coveris described.
B . M. V e n a b l e s .
Evaporation and crystallisation of liquids and
drying of m aterials. E.M.S. I n d u s t r ia l P r o c e s s e s ,
L t d ., R . A. S t o k e s , and E. G. L . R o b e r t s ( B .P . 343,057,
11.11.29).—The apparatus comprises a number of troughs
abreast, the material being assisted over the ridges by
paddles. H eat exchange is provided for by jacketing
the troughs throughout, and, in the case of some indi
vidual troughs, by having jackets or spaces in the paddles
or their shafts.
B. M. Ven a bles.
Crystallisation of salts. A.-G. d e r M a s c h i n e n f a b r . E s c h e r W y s s & Co., Assees. of F. K r a m e r (B.P.
342,942,19.3.30. Ger., 21.3.29).—A graining evaporator
is arranged to afford rapid circulation round the heater.
Crystals of a finer grain than is desired, th a t drop out
of the circulation into a quieter zone, are drawn out by
a pump, together with the minimum quantity of brine,
and returned to the upper part of the evaporator.
When the crystals become coarse enough they are drawn
out from time to time through the bottom of the
apparatus.
B. M . V e n a b l e s .
Crystallisation. E . H o l l a n d -M e r t e n (B.P. 343,553,
19.11.29).—A crystalliser of the rocking-trough type is
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provided with, m ean s for th e in d ep en d en t regu lation
of th e rate an d le v e l of in flow in g liq u id , of o u tflow in g
liquid, and of ou tg o in g cry sta ls.
B. M. V e n a b l e s .

Apparatus for carrying out d istillation processes.
From I. G. F a b b e n in d . A.-G. (B.P.
342,741, 9.8.28).—In a distillation process involving the
bubbling of a scrubbing gas through tlie liquid in the
still, particularly when operating under reduced pressure,
the scrubbing gas is used over and over again, being
circulated from the upper part of the receiver to the
lower part of the still by a pump.
B. M. Y en a b i .e s .
J. Y. J ohnson .

Continuous distillation apparatus for the refining
of oils and fats and for like purposes. B irm ingham
Alum inium Casting (1903) Co., L t d ., P. P ritch ar d ,
and G. W. L acey (B .P . 342,921,25.2.30).—The apparatus
comprises a vertical cylindrical vessel subdivided by a
number of radial partitions. The liquid flows in series
through all the compartments thus formed, but the
vapour space is common to all. In addition to external
heat, steam or other gas is injected through passages
and fine apertures formed in the thickness of the
partitions.
B . M. V e n a b l e s .
Condensing and cooling of vapours. E. B.
Gruselle (B.P. 344,328, 26.7.30).—An ejector condenser
is described. In addition to the supply to the ejector,
water is sprayed on the underside of a conical baffle
against which the incoming vapour impinges ; provision
is made for passing a refrigerant through a coil in the
sump.
B. M. V e n a b l e s .
Bubble-tow er grid. L. E. W in k le r and E. C.
(U.S.P. 1,774,581, 2.9.30. Appl., 1.8.27).—A
bubble cap with serrated edges is surmounted by a
horizontal perforated plate or grid below the surface
of the liquid to break up the rising bubbles.
B.
Preparation of em ulsions. E. B. My e r s , Assr. to
H. W. D ix (U.S.P. 1,774,609, 2.9.30. Appl., 6.9.28).—
The substance to be emulsified is ground in sulphite
waste liquor between flexibly supported grinding sur
faces, revolving preferably in opposite directions.
Several stages with or without a preliminary ordinary
grinding may be used.
B. M. V e n a b l e s .
Flaker for production of relatively thick flakes
of a congealed liquid. .E. A. T aylor , Assr. to G r a s selli Chem . Co. (U.S.P.
1,775,177, 9.9.30. Appl.,
13.10.27).—A cooled drum dipping into a bath of, e.g.,
molten soap or sodium sulphide is rotated under such
conditions th a t only a thin layer is formed at each
revolution, but the scraper is put into engagement
only for exactly one revolution out of several.
B.
Gas-cleaning apparatus. J. H. L a w r en ce , Assr.
to M etropolitan E n g . Co r p . (U.S.P. 1,774,604, 2.9.30.
Appl., 27.3.25).—The gases are directed against the
surface of water to collect and quench cinders or large
particles, and are then subjected to electrical precipi
tation.
B. M. V e n a b l e s .
D ust separators. F . W . W ilso n , an d T ilghm an ’s
P atent S a n d B last Co ., L t d . (B .P . 344,255, 1.4.30).—
A sy stem com prising a bag filter and e x h a u st fan is
K och

provided w ith five v a lv e s so th a t a reverse current of
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atmospheric air may be blown through the bags to
dislodge the collected dust.
B. M. V e n a b l e s .
Rem oval of solid particles from hot or corrosive
gases. J. P . B a x t e r , E. S teel , and I m pebial Ch e m .
I n d u s t r ie s , L t d . (B .P . 344,227, 6.3.30).—The gases are
filtered through the walls of a hollow prism of porous
mineral substance which is contained in a housing of
acid-resisting material constructed in such a way th at
a reverse current of gas may be applied to each wall of
the prism in turn. The dislodged dirt falls into a hopper
and is removed therefrom at intervals by a blast of
inert gas.
’ B . M. V e n a b l e s .
A ir liquefaction. I. H. L e v in , Assr. to Ga s I n d u s 
t r ie s Co. (U.S.P. 1,775,434, 9.9.30.
Appl., 1.6.25).—
An exchanger for a fluid which is likely to congeal
comprises a vertical bundle of tubes provided with
restrictions at their upper ends to increase the velocity
and pressure-drop of the inner cooled fluid at or near
its outlet. The outer fluid flows downwards in a zig-zag
manner.
B. M. V e n a b l e s .
Gas an alysis. A k t ie b . Car ba (B.P. 342,995, 2.8.30.
Swed., 3.8.29).—The apparatus is particularly suitable
for the determination of both oxides of carbon in flue
gases. Before reaching apparatus of known type for
the continuous determination of carbon dioxide the
sample of gas is passed through a combustion chamber
which is heated electrically and unheated during alter
nate periods. The automatic switch may be controlled
either by time or by the temperature of the combustion
chamber itself, and if combustion is arranged to take
place at two temperatures, e.g., 250° and 700°, the
quantity of combustible constituents other than carbon
monoxide may also be measured. B. M. V e n a b l e s .
Diffusion apparatus for detecting and indicating
the presence and proportion of absorbable gases.
Venables.
H. R. W eb ste rM.(B.P.
342,949, 2.4.30).—A chemical
absorbent is placed within a porous cylinder ; one endclosure of the cylinder affords means for easy renewal
of the absorbent, the other embodies a thin diaphragm
or other means for measuring the partial vacuum.
B. M. V e n a b l e s .
Apparatus for autom atically testin g gases [volum etrically]. C. A. H artung (B.P. 343,874, 21.8.29).—
More than one constituent of a mixture of gases may be
determined by the same reacting gas by maintaining
the temperature of the reaction chamber and contact
substance (e.g., by an electrically heated wire spiral)
between two limits, the lower determined by the tem 
perature at which the desired reaction starts, and the
upper by the commencement of undesired reactions.
E.g., carbon monoxide may be oxidised a t 250°, and
nabl
es.
in the remainderM.ofV ethe
same
sample hydrocarbons
may be oxidised at 800°.
B. M. V e n a b l e s .
Catalytic gaseous reactions. J. L. B rill (B .P .
342,854, 31.12.29. U.S., 31.12.28).—In carrying out
exothermic gas reactions at temperatures higher than
the external gas conduits can withstand, and using a
main catalyst which is not active at such lower tempera
ture, the pressure-resisting vessel may be made of metal
superior to th a t necessary for the drawn pipes and may
also be kept cool by the entering gases. The initial
rise of temperature is obtained by the use of an auxiliary
b
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catalyst which effects an exothermic reaction, not neces
sarily the finally desired reaction, a t a lower temperature.
Two methods of arranging the catalysts are described.
B. M. V e n a b l e s .
[Carrying out] catalytic gas reactions [e .g .,
synthesis of am m onia]. Du P ont A mmonia Corp .,
Assees. of E. W illia m s (B.P. 344,119, 31.12.29. U.S.,
31.12.28).—In a process wherein the poisoning of the
main catalyst is prevented by a subsidiary reaction in
an auxiliary catalyst (which may sometimes be of the
same nature as the main catalyst) the lieat of the puri
fying reaction is not usually sufficient to maintain the
temperature of the auxiliary, catalyst if the feed gases
were passed through it first. To avoid the separate
heating of the auxiliary catalyst the process is worked
on the following cycle : the gaseous reactants are passed
through the hot main catalyst, the make-up unpurified
gases are added, and the whole is passed through the
auxiliary catalyst, the desired products being then
removed in external apparatus and the residual gaseous
reactan
ts returned.
B. M. V e n a b l e s .
•
Gaseous reactions taking place in the presence
of steam or w ater vapour. 0. P iet *te , and U nio n
Ch im , B el g e , Soc. A n o n . (B.P. 342,701, 4.11.29).—
When carrying out gaseous catalytic reactions in the
presence of excess of steam, the steam condensed from
the cooling emergent gases is transferred to the entering
gases in the stages of a heat exchanger, the transfers
being made from and to points at substantially the same
temperature ; the pressure of the hot and wet gas at
the inlet end of any transfer pipe is slightly above th at
of the comparatively cool and dry gas at the outlet.
B. M. V e n a b l e s .
Sp. gr. indicators or recorders. J. L. H odgson
(B.P. 343,218, 5.12.29).—The apparatus comprises a
pair of displacers balanced on a scale beam and sub
merged in the liquid of which the sp. gr. is to be deter
mined. The liquid is continuously renewed and may
be under pressure, in which case the swing of the beam
may be transm itted to tho outside by magnetic means.
One displacer is much larger than the other and is
hollow. I t is filled with liquid of suitable coefficient of
expansion in relation to the liquid under test, and, when
the temperature rises, the excess liquid is expelled to
another vessel situated so as to have no moment, i.e.,
surrounding or under the pivot.
B. M. V e n a b l e s .
Furnace roofs. E. B lock (B .P . 344,724, 19.5.30).
Soheidhauer & G ir ssin g A .-G . (B.P. 344.754, 4.7.30.
Ger., 17.7.29).
Air- and water-cooled w alls for furnaces and the
like. A m er . E n g . Co. (B.P. 342,806, 19.11.29. U.S.,
5.7.29).
M echanism s for opening th e doors of furnaces,
retorts, etc. M. B. W ild & Co., L t d ., and J. A. T u r n e r
(B.P. 344,546,14.12.29).
E. K le pet a r an d A.
Austr., 19.7.29).
Lubricating devices for centrifugal separators.
A k tik b . S eparator (B.P. 345,097, 20.3.30. Swed.,
22.3.29).
Refrigerating m achines.

S chqenfeld (B.P. 344,706, 25.4,30.

M oving-cham ber [m easuring] apparatus for
granular and pulverulent m aterials. C. W . O’L eary
(B.P. 343,987, 31.8.29).
D rum -type m ill.—See V. C atalyst ca r riers.—
See VII.
Lehr.—See V III.
Fireproof paste.—
See X III.
II.—FUEL ; GAS ; TAR ; MINERAL OILS.

Inflam m ation of coal dusts : effects of the pre
sence of firedam p. T. N. M ason and E. V. W heeler
(Safety in Mines Bes. Bd., 1931, Paper No. 64, 33 pp.).—
As a result of tests on the dusts from 7 coals of volatile
m atter content (ash-free dry basis) 13—44% in the
Buxton explosion gallery, it is shown th at (i) the
inflammability of a coal dust, determined experi
mentally, can be expressed as the least proportion, S,
of incombustible m atter required to be added to suppress
inflammation, or as the ratio 100/(100—S ) ; (ii) there is
a fairly regular relationship between the volatile m atter
content of a coal (7) and its inflammability : the index
of inflammability, 100/(100—S), is given by the derived
expression 7/32-5, i.e., S = 100 — 1250/7, an expres
sion which enables calculation to be made for any coal
dust, of known volatile m atter content, of the propor
tion of incombustible m atter required to be added to
suppress inflam m ation; (iii) from the experimental
results with 7 coal dusts, and up to 4% of firedamp in
the air, for each 1% of firedamp the proportion of
incombustible dust required to suppress inflammation
must be increased by (100—£ )/6 ; (iv) the additional
amount of incombustible dust required to suppress
inflammation of coal dusts of known volatile m atter
content for each 1% of firedamp in the air can be derived
from the relationships given above, and is S (additional)
= 208/7.
C. B. M arso n .
T he hydrogen in coal. A. E ccles, G. II. K en yo n ,
and A. M cCulloch (Fuel, 1931, 10, 4—15. Cf. Marsh,
McCulloch, and Parrish, J.S.C.I., 1929, 48, 167 t ;
Eccles and McCulloch, B., 1930, 933).—A study has been
made of the chlorination and subsequent distillation of
four British coals of different rank. The finely-divided
coals were subjected to the action of a current of chlorine
for 50 lirs. and the products were stored in a vacuum
desiccator over solid potassium hydroxide until they
had attained a constant weight. The percentage in
creases in weight varied from 31% to 66%, and the
increases in volume from approx. 25% to 60%. The
chlorinated coals were distilled in 100° stages up to
900° in a laboratory assay apparatus, and the volume
and composition of the gases evolved at each stage
were determined. No tar Was evolved. No paraffin
hydrocarbons could be detected in the gases evolved
below 500°, and in those evolved at higher temperatures
methane was the only hydrocarbon present. Hydro
chloric acid began to be evolved below 200°, and the
evolution continued up to 500—600° and then ceased
except with one coal (“ Welsh Main ” ), which continued
to evolve hydrochloric acid, but at a diminished rate,
up to 900°. The results obtained with the other three
coals can be summarised as follows: (a) the percentage
of the total hydrogen evolved as hydrochloric acid and
water during chlorination, and as hydrochloric acid
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The methods used previously for determining the heat
of coking (cf. B., 1927, 177 ; 1928, 508) have been modi
fied to allow’ of more accurate calibration of the appar
atus. The method consists essentially in heating the
coking system electrically by a current of constant
magnitude until thermal equilibrium is established. The
thermal capacity of the empty coking system in the range
600—1100° is then directly proportional to the tem 
perature and is independent of the time and amount of
heat required to reach the desired coking temperature.
The coking system is contained in a water-jacketed
calorimeter and is heated to the desired coking tem 
perature and maintained at th at temperature until
thermal equilibrium is established in the bomb con
stituting the coking system. The total heat added
(a) to the system during this period is found by measuring
electrochemically the total current used. The heat
absorbed (b) by the calorimeter is observed, and the heat
content (c) of the coking system at the coking tem 
perature used is deduced from previous calibration
experiments in which quartz powder or graphite is
used. The heat utilised in coking the air-dried coal
(10 g.) is then given by a—b—c. It is necessary to
measure the heat content of the gaseous products
when the heat of decomposition of the coal is to be
determined.
Fifteen coking and gas coals were examined
C h e m ic a l A b s t r a c t s .
Primary oxidation of bitum inous coals. W. by the method described. Each coal gave a character
istic curve for the heats of coking at temperatures
F uchs and 0 . H orn (Brennstoff-Chem., 1931, 12, 65—
67).—By treating the coal with nitric acid (d 1 •4) at between 600° and 1100°. No relationship was observed
90—94° the humins have been converted into products between the results of analysis of the coals and the
having the properties of hydroxycarboxylic acids. heat of coking at various temperatures. Increase in
These form potassium salts on treatm ent with alcoholic the time of storage resulted in increased heat of coking
potassium acetate, and ether-esters on treatm ent with due to a decrease in the exothermic reactions accompany
methyl alcohol and hydrochloric acid, or with diazo- ing carbonisation. The heat of coking of moist coal
metharie in ether. The primary oxidation products are could not be calculated from the heat of coking of airpartly soluble in organic solvents, but are not always dried coal. The methods in use for determining the heat
pcptisable by aqueous sodium hydroxide. Treatment of decomposition of coals are discussed. The values for
with alkali and then with aqueous pyridine converts the heat of decomposition of 28 coals (including the
them almost completely into water-soluble products; English coals, Boldon and Easington) in the range
on acidification of the solution with hydrochloric acid, 600—1100° were determined. A relationship was shown
acids of higher basicity than th a t of the prim ary pro to exist between heat of coking and heat of decom
ducts are precipitated. The oxidation products from position for the coals examined. I t is concluded th a t the
anthracite and boghead coals cannot be converted into heat of coking of a coal which undergoes neither exo
thermic nor endothermic reactions during carbonisa
water-soluble products by this treatm ent.
tion amounts to 325 lcg.-cal. per kg. of “ pure coal.
A . B. M a n n in g .
Action of various solvents on coal. J. C. Pew and Coals undergoing exothermic reactions have smaller,
J. R . W it h r o w (Fuel, 1931, 1 0 , 4 4 — 47). —An Ohio those undergoing endothermic reactions larger, heats
coal -was extracted wTith various oiganic solvents. of coking. Large negative values of heats of decompo
The monoalkvl ethers of ethylene and diethylene sition are possible by carbonisation a t 1000°, but
glycols dissolved 10— 12% of the coal. The dialkyl the positive value of heat of decomposition rarely
ethers had a considerably lower solvent action, whilst exceeds 50 kg.-cal. per kg. of “ pure coal."
H. E. B l a y d e n .
that of the esters of the monoalkyl ethers was very
Compressed
low
-tem
perature
coke.
E. R o s e r
slight. Glycol itself had no solvent action. A solution
of potassium hydroxide in ethylene glycol monoethyl (Brennstoff-Chem., 1931, 12, 86—87).—The finelyether extracted over 30% of the coal, which was of the ground coal was charged into vertical cylinders of highly
same order as the amount extracted by pyridine. The heat-resistant steel (30 cm. diam. ; 280 cm. high), and
residue showed a high affinity for oxygen. A study of compressed therein to a bulk density of about 1-0.
the action of these solvents on a variety of coals should The charged cylinders were placed in the chamber of an
ordinary coke oven and the coal was carbonised therein
yield useful information on their coking propert es.
at 750°. Strong, uniform cokes were produced, even
A. B. M a n n in g .
Heats of coking and of decom position of coal. when carbonising a 1:1 blend of coking coal and anthrac
IH . E. T e r r e s and K. V o it u r e t (Gas- u. Wasserfach. ite. The vields of gas and tar were not determined.
A. B. M a n n i n g .
1931, 74, 97—101, 122—128, 148—154, 178—183).—

during distillat ion, was considerably greater with a bitu
minous and a sub-lignitic coal than with an anthrac
ite ; (b) the percentage of the total hydrogen evolved
as water above 200° increased in the same order as the
oxygen contents of the coals; (c) the percentage of the
total hydrogen evolved as methane was approximately
the same with all three coals ; (d) the percentage of the
total hydrogen evolved in any form above 600° was of
the same order as the proportion remaining in the coke
produced by the direct carbonisation of the coal at 600°;
(e) the hydrogen contents of the cokes obtained by
distilling the chlorinated coals at 900° were less than those
of the cokes obtained by direct distillation of the coals
at the same temperature. Chlorination and distillation
caused a concentration of the carbon in the coke a t the
expense of the gaseous and liquid hydrocarbons obtained
when the coal is distilled in the usual manner. The
abnormal behaviour of one coal is attributed to its high
content of pyritic sulphur, the presence of pyrites
modifying the action of the chlorine on the coal.
A . B. M a n n in g .
Combustion tests w ith Illinois coals. A. P.
K ra tz and W. J. W o o d r u f f (Univ. 111. Eng. Exp. Sta.
Bull.. 1930. No. 313, 58 pp.).—Performance characteris
tics in boiler tests are recorded.
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‘‘ M elting ’’ of coal during coke form ation. R. 6. carbon monoxide or oxygen caused an increase in the
and R. V. W h e e l e r (Fuel, 1931,10,100—108).— concentration of organic sulphur, the increase taking
The plastic flow of a number of French and British coals place principally in compounds other than carbon
has been studied by Audibert’s method (B., 1927, 383). disulphide. Addition of hydrogen caused a decrease in
Although this method has been found of great value in the concentration of organic sulphur. Addition of
the investigation of the phenomena of coking, Audibert’s water vapour did not affect the total organic sulphur,
conclusions relative to the “ melting ” of coal during but decreased the concentration of carbon disulphide.
A. B . M a n n i n g .
coke formation have not been confirmed. The pellet of
Application of glass filters in gasw orks ’ practice.
coal does not become perfectly fluid between the soften
ing and intumescence points ; moreover, the apparent H. B r u c k n e r (Gas- u. Wasserfach, 1931, 74, 121—122).
homogeneity of the heated pellets is due to surface flow —The determination of ammonia in gases (e.g., coal gas)
occurring when the specimen is polished. If the surface by absorption in standard sulphuric acid may be effected
is subsequently etched the pellet is seen to be hetero with accuracy and economy of time by using washing
vessels in which the gas enters the washing liquid through
geneous.
A. B. M a n n i n g .
Determ ination of the hardness of coke. F. 6. a sintered glass filter plate, which allows of efficient
washing of a rapid stream of gas. The results of the
H offm ann (Brennstoft'-Chem., 1931, 12, 61— 65. Cf.
Dôrflinger, B., 1927, 898 ; Wolf, B., 1928, 177).— The application of this method to the control of ammonia
influence of fissures and internal strains in the coke on washers are given. Sintered glass washing vessels may
the determination of its hardness by the trommel test, also be used in the determination of hydrogen sulphide
the shatter test, and Wolf’s pressure test is discussed, iu gas by absorption in iodine solution and for the
and a distinction is drawn between the true hardness of saturation of a gas with the vapour of a liquid, but not
the coke and its “ lump strength.” Thus a highly for reactions in which precipitation occurs.
H. E. B l a y d e n .
fissured coke might possess a low “ lump strength ”
D eterm ination of tar fog in coal gas, usin g glass
combined with great hardness. The most suitable
method for evaluating both these factors consists of a filters. H. B r u c k n e r (Gas- u. Wasserfach, 1931, 74,
trommel test followed by at least a double-sieve separa 183—184).—The most efficient separation of the tar
tion of the material, in which, e.g., the percentages over is effected by passing the gas (at a rate of 80—120
litres/hr., according to the ta r content) through a weighed
40 mm. and under 10 mm. are determined. Before
subjecting the coke to the test a preliminary sieving dry filter consisting of a pad of cotton wool contained in a
tube sealed on to a bulb containing two separated,
over the 40-mm. sieve is recommended.
sintered glass filters. The amount of gas passed through
A. B. M a n n i n g .
Origin and decom position of organic sulphur the filter is measured by a meter. The filter is finally
com pounds under gas-m aking conditions, w ith dried to a constant weight by passing through it a
particular reference to the rôle of the carbon- current of dry air at 50—60°. The increase in weight of
sulphur com plex. J. C. H o l t z (Fuel, 1931, 10, 16— the filter gives the amount of ta r separated. The filter
30).—The gas produced on cracking a high-sulphur oil is readily cleaned by the usual solvents or chromic acid
H. E. B l a y d e n .
(3 •6% S) at 650° contained no carbon disulphide ; this, mixture.
T he tetralin process [for gas]. G. W eissenbergek
however, was formed in increasing amounts as the
cracking temperature was raised above 650°. Carbon (Gas- u. Wasserfach, 1931, 74, 154—156).—For efficient
disulphide was formed also when a sulphur-free oil action the tetralin process requires complete dispersion
was cracked at S50° in the presence of a gas containing of the tetralin in the gas. Examples of two types of
hydrogen sulphide ; part of the latter, however, was apparatus for this purpose are described. One type
converted into sulphur compounds other than carbon involves vaporisation of the tetralin (e.g., by means of
disulphide. When nitrogen containing hydrogen sul electrical heating elements immersed in the liquid
phide was passed over sugar charcoal at 850° neither tetralin contained in a suitable reservoir) and injection
hydrogen sulphide nor carbon disulphide could at first of the vapour into the gas mains ; in the other type the
be detected in the outlet gas ; after a time a gradually liquid tetralin is injected as a fine spray into the gasincreasing amount of hydrogen sulphide was detected mains by means of an injector actuated by compressed
in the gas, and after a further interval carbon disulphide gas. The amount of tetralin delivered to the mains is
appeared among the reaction products ; a t the end of determined by the rate of heating in the one case and
the experiment the charcoal contained 2-8% S. When by the amount of suction a t the injector in the other,
the high-sulphur gas oil was cracked in a tube packed the amount required being : x = 5 >n(A -f 8)/100,000,
with pumice the sulphur was at first absorbed by the where x is the amount of tetralin required in kg. per
layer of deposited carbon and was later evolved as day, m is the quantity of gas in cub. m. per day, and A
carbon disulphide. These phenomena are attributed to is the naphthalene content in g. per 100 cub. m.
H. E. B l a y d e n .
the formation of a solid carbon-sulphur complex.
S im ple w aste-gas diagram for excess air. L.
The influence of various factors on the equilibrium
conditions reached when nitrogen containing hydrogen Z i p p e r e r (Gas- u. Wasserfach, 1931, 74, 199—200).—
sulphide was passed over charcoal was studied. A rise Directions are given for the construction of a diagram
in the temperature or an increase in the concentration of on the basis of the composition of the waste gas result
the hydrogen sulphide caused an increase in the con ing from theoretically complete combustion of the gas
centration of the total organic sulphur as well as of the under consideration. The excess of air corresponding
carbon disulphide in the outlet gas. The presence of to a given percentage of carbon dioxide in the dry
D a v ie s
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waste gas an d the prop ortion s of th e in d iv id u a l co n 
stitu en ts of th e d ry w a ste gas m a y be d eterm in ed from
the graph.
II. E. B l a y d en .

Recovery of phenol from gas liquor. C. Schonburg
(Brennstoif-Chem., 1931, 12, 69—71).—The liquor is
extracted with tolyl phosphate, and the phenol is
recovered by distillation in steam under reduced
pressure. Tolyl phosphate possesses the advantages
over benzene of a higher solubility for phenol (the
distribution coefficient of phenol between tolyl phos
phate and water being about 20 times th a t between
benzene and water), a lower solubility in water or gas
liquor, and a much lower vapour pressure (b.p. 280—
285°/10 mm.). Moreover, the method of recovering the
pbenol is simpler, involving only a distillation instead
of an extraction with sodium hydroxide solution. Eco
nomically considered, these advantages greatly outweigh
the increased cost of the solvent.
A. B. M a n n in g .
Tar rem oval b y electrostatic precipitation
(Simon-Carves system ). V. E. G loag and J. P. V.
Woollam (Fuel, 1931, 10, 137—141).—The plant com
prises a transformer, a static copper oxide rectifier, and
a precipitating chamber built up of 6-in. steel tubes
down the centres of which hang the high-tension elec
trodes. The tar is precipitated on the sides of the steel
tubes, which are earthed, and collects at the bottom of
the chamber. The power consumption is less than
1 kw. per 100,000 cub. ft. of gas, and the back-pressure
thrown by the plant is less than £ in. W.G.
A. B. M a n n in g .
M echanism of the action of the electrical d is
charge on m ethane. K. P e t e r s and O. H. W agner
(Brennstoff-Chem., 1931,12, 67—68 ; cf. B„ 1930, 848).
—By suitably varying the experimental conditions it
is possible to produce ethylene, ethane, and higher
hydrocarbons, in addition to acetylene, by the action
of the electrical discharge on methane under reduced
pressures. The maximum efficiency of production of
these hydrocarbons, however, is low. As the load is
increased the colour of the discharge changes suddenly
from pale blue to yellow. Before this change occurs
the spectrum of the discharge shows the CH bands,
and also, owing to the presence of nitrogen, the CN
b ands; after the change the C : C bands (Swan
spectrum) and C+ bands are observed in addition.
The mechanism of the reaction is discussed in relation
to these phenomena.
A. B. M a n n in g .
Sakhalin crude oil. S. S. N am etk in and S. S.
N ifontova (N eft. C hoz., 1930, 19, 421— 4 2 2 ).— A
Chakrui asp h alt-b ase crude oil, co n ta in in g no gasoline
and little kerosene, d 0 -9 4 3 , E m 4 -3 8 , an d a L yangri
crude oil, d 0 -9 5 1 , E 50 3 - 6 , are described.
Ciiem ical A bstr a c t s .
D istillation of heavy bottom oils by the P enguG urvich-Nersesov m ethod.
G. T e r -G rigoryan
(Azerbaid. Neft. Choz., 1930, No. 11, 74—82).—The
plant is described, and yields and composition of pro
ducts are recorded.
' Chem ical A bstr a c t s .
Significance of the Edeleanu refining process as
a source of transform er, sw itch, and turbine oils.
P. P rank (Erdol u. Teer, 1930, 6 , 357—358, 375—376,

392—399 ; Chem. Zentr., 1930, ii, 3882—3883).—The
oils may be refined and the decomposition controlled
so as to convert oils not formerly applicable for all pur
poses (such as those of American origin) into valuable
transformer or turbine oils. A number of oils from
widely differing origin were treated by the process and
the resulting oils of high value investigated. The
results are summarised graphically and in tables. Special
attention is directed to the ageing phenomena produced
in these oils by the usual methods, and the relation of
these phenomena to the behaviour of the oil in practice
is discussed.
H. E . B la y d en .
Significance of the Edeleanu refining process for
users of transform er, sw itch, and turbine oils.
E. F oerster (Petroleum, 1931, 27, 60—65).—Objection
is raised to the adoption of Edeleanu oil for transformer
purposes on the basis of insufficient evidence of its
merits. The investigations of Frank (cf. preceding
abstract) are criticised adversely. I t is considered th at
the method of comparison used by this author is open
to objection. Revision of F rank’s results of examina
tion of the effect of catalysts, such as lead, copper, etc.
indicate th a t the Edeleanu oil is inferior in some respects
to the Russian oil with which it was compared.
H. E . B l a y d e n .
Refining of m otor benzols and other fuels. The
Instill process. A n o n . (Gas World, 1931, 94, Coking
Sect., 26—30).—In the Instill process, which endeavours
to eliminate the use of large amounts of sulphuric acid,
naphthalene and wash oils are removed by distillation,
and the bases by sulphuric acid (d 1-30) in a continuous
pyridine scrubber. The base-free spirit passes to the
washer, and is heated to 55°, during which period 2—3%
by wt. of “ Instill refining medium ” is added to the
charge. Agitation is continued for 90 min. The benzol
is then run through a filter and continuous neutraliser
to the still and rectified. The extra plant required for
the process is described. The refining medium consists
of a mixture of ferric sulphate, absorbent earth, and
free sulphuric acid. The benzol obtained conforms to
N.B.A. specifications. In motor trials Instill benzol
gave superior results to acid-washed spirit obtained
from the same crude s p irit; it contains more un
saturated hydrocarbons and less free sulphur. Cost
sheets of the Instill and acid process are given.
A. H . E dw ards.

Rem oving naphthenic acids [from oil]. Y.
E mm uil (Azerbaid. Neft. Choz., 1930, No. 11, 90—95).—
In the apparatus described 85—90% of the naphthenic
acids may be extracted from the oil by means of a caustic
solution. The naphthenic acid contents of various
fractions of Baku petroleum are recorded.
Chem ical A bstra cts .

Lacquer diluents.—See X III.
—See XVI.

Coal as fertiliser.

P atents.

Coal-washing m achines. G. N orton (B .P . 344,082,
7.12.29).—A machine of the washer-box type is fitted
with one or more air-compressing cylinders which control
directly the supply of air to or from the chambers of the
box. Suitable compressor designs and mountings are
described in detail.
R. II. G r if f it h .
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Drying and pulverising of coal. W. R unge and
E. A. P a c k a r d , Assrs. to I n t e r n a t . Co m b u s t io n E n g .
C o r p . (U.S.P. 1,775,324, 9.9.30. Appl., 15.1.26).—
Two separators, two faus, a feeder, and a mill are
arranged in two circuits so th at coarse or already
pulverised coal can be dried in waste flue gases (diluted,
if need be, witli fresh air) and, after grinding if necessary,
transported away in fresh air.
B. M. V e n a b l e s .
Production of fuel to selected specifications.
A. A. R o b e r t s (U.S.P. 1,770,627, 15.7.30. Appl.,
28.6.29).—Blocks of artificial fuel are prepared by sub
jecting moist mixtures of powdered carbonaceous
materials [e.g., peat, lignite, coal, or wood waste), small
amounts of a cementing material (such as a hydraulic
cement), and an accelerator of combustion (e.g., mag
nesium chloride) to pressure in a cold mould, preferably
slightly conical. The hardness and porosity of the
block are under control.
II. E. B layden .
Obtaining a [finely-divided] carbonaceous pro
duct. G. A n t o n o f f and J. F r e e d l a n d (B.P. 342,653,
23.10.29).—Organic matter, such as wood shavings,
is heated in an autoclave with dilute sulphuric acid for a
short time, under a pressure of a few atm. The product,
after washing, is oxidised by nitric acid, chlorine, or a
similar reagent, after which it will dissolve in ammonia.
Addition of acid to the filtered solution precipitates a
moist colloidal material, which is then mixed with a
large excess of phosphoric acid and carbonised at
400—450°. Treatment with water then separates an
extremely finely-divided charcoal or carbon, which may
have an apparent density as low as 0 •078. Modification
of the process may involve pretreatm ent with alkali
and drying in admixture with sodium carbonate or
sulphur in place of phosphoric acid.
R . H . G r if f it h .

Low-tem perature carbonisation. J . Y. J o h n s o n .
From I. G. F a r b e n in d . A.-G. (B.P. 343,435. 11.11.29
and 11.8.30. Addn. to B.P. 301,975 ; B .,'1929, 119).—
Bituminous material is carbonised by contact with
hot gases, the process being carried out by passing a
stream of gas through small apertures in a number of
superimposed grates mounted in a vertical furnace.
The raw material is fed to the top grate and is gradually
carried across it to a sluice through which it passes to a
lower level; in this way it is continually agitated by
the rising gas and gradually subjected to rising tempera
tures. The tars and gases produced at different levels
may be withdrawn and condensed separately, or may
be led into a common offtake.
R. H. G r i f f i t h .
Retorts for carbonisation of coal and sim ilar
m aterials. C h a m b e r O v e n s , L t d ., A. II. L y m n ,
and N. J. B o w a t e r (B.P. 342,720, 4.11.29).—Super
heated steam is raised, in coke-oven and similar car
bonising apparatus, by a tubular system which is built
inside the brickwork, at the top or in the intermediate
walls of the setting. The steam thus provided is
employed in making water-gas in the retorts ; provision
is also made for cooling the charging floors.
R. H . G r i f f i t h .
Apparatus for the carbonisation of fuel. E.
R a m m e l k a m p , Assr. to C h e m .-T e c h n . G e s . m .b .H . (U.S.P.
1,775,570, 9.9.30. Appl., 10.9.27. G e r., 21.9.26).—

Narrow, vertical heating and distillation chambers are
arranged radially about a vertical axis and inside a
closed chamber. The material to be carbonised (e.g.,
coal) falls from a hopper above the chamber into a charg
ing space containing a vertical cylinder which rotates
about an eccentric axis so as to push the coal through
the distillation chambers. The solid and gaseous
products escape through an annular space surrounding
the heating and distillation chambers and may be suitably
collected.
H. E. B l a y d e n .
Extracting values from coals and the like. F. C.
G r e e n e and 1. F. L a u c k s , Assrs. to O l d B e n Co a l C o r p .
(U.S.P. 1,775,280, 9.9.30. Appl., 9.4.19).—A vertical,
cylindrical, externally heated retort is provided inter
nally with a helix mounted on a rotating tubular shaft,
the diameter of which increases gradually to a maximum
at the middle of the retort, and then decreases. The
material to be distilled is carried from the top to the
bottom of the retort, is compressed in the reduced space
a t the middle of the retort while in a plastic condition,
and is discharged at the bottom of the retort. The
products of distillation pass through holes in the tubular
shaft and are collected. The solid products may be
subjected to a secondary distillation. II. E. B l a y d e n .
D istillation of solid carbonaceous m aterial,
and manufacture of gas. H. N i e l s e n and B. L a in g
(B.P. 342,817, 22.11.29. Addn. to B.P. 292,060;
B., 1928, 593).—The process of the prior patent is
applied to a coking coal, ranging in size from
cub. in.
to 2 cub. in., after preliminary oxidation : the resulting
semi-coke is used as a source of water-gas.
R. II. G r i f f i t h .
L ow-tem perature d istillation of carbonaceous
m aterial. A. K a t h (B.P. 342,983, 6.5.30).—An in
clined rotary kiln is provided with a large number of
tubes passing down its length, through which powdered
coal or similar material is carried by gravity. Heating
of the charge is effected by circulation of gases through
the annular spaces between the tubes and the outer
shell of the kiln, and also by other gases which pass
independently through the coal. Means are provided
for regulating the flow of materials through the system,
and for controlling the temperature of the internal and
external gas streams.
R. H. G r i f f i t h .
Low-tem perature distillation or carbonisation
of carbonaceous m aterial. C . H o n n a y (B.P. 344,301,
23.5.30).—An endless conveyor of wire gauze or per
forated metal sheet is fitted with rows of transverse
scrapers, mounted in a zig-zag fashion, which pass
through and over a thin layer of coal heated on the
grate of a gas-fired horizontal oven. In this way the
coal is carried continuously forward, with thorough
stirring, and the gases or vapours produced in the distilla
tion escape in an upward direction. Dust particles
are thus largely removed from the crude gas by passage
through the lower part of the gauze, and the sensible
heat of the distillation products is employed in a pre
treatm ent of fresh coal .which is carried into the hot
zone on the upper part of the same conveyor.
R. H. G r i f f i t h .
Apparatus for destructive distillation of cereal
h usks and other vegetable w aste. P. (G r a f ) v o n
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R adolin , Assr. to G. S au er « key Ma s c b in e n f a b r . A.-G.

(U.S.P. 1,770,636, 15.7.30. Appl., 19.5.23).—Cereal
husks etc. are passed between compression rollers
into an airtight chamber, where they are dried by an
opposing current of hot distillation gases ; the product
falls on a heated rotating drum provided with flanges
which cany the resulting carbonised material to the
lower part of the chamber, where it may be discharged
without allowing air to enter the apparatus. An off
take pipe connected to the chamber withdraws the gase
ous distillation products, a portion of which is recircu
lated in order to dry the material to be carbonised.
The carbonised product may be combined with the
tarry products of distillation to produce briquettes.
H . E. B l a y d e n .
Sm oke-generating apparatus and com positions
therefor. C. B o ulanger (B .P . 343,023, 7.11.29.
Fr., 10.11.28).—A composition of hexachloro-benzene,
-ethylene, and -toluene, carbon tetrachloride, powdered
zinc, and sodium nitrate, and an accelerating composition
containing also calcium silicide, are claimed.
W. J. W rig ht .
Production of carbon and hydrogen chloride.
-J. P. B a x t e r , and I m perial Ciiem . I n d u s t r ie s , L td .
(B.P. 343,477, 10.10.29).—Hydrogen chloride and carbon
are obtained by treating a partly or wholly chlorinated
hydrocarbon at a high temperature with a hydrocarbon,
a chloro-derivative thereof, or chlorine. The propor
tions of the various reactants should be chosen so th at
the numbers of gram-atoms of chlorine and of hydrogen
are approximately equal. (Cf. following abstract.)
R . H. G r if f it h .
Production of carbon [black], J. P. B a x t e r , and
I mperial Ch e m . I n d u s t r ie s , L t d . (B.P. 343,676, 7.1.30).
—Hydrogen chloride, which is produced when chloroderivatives of hydrocarbons react with hydrocarbons,
is recovered and used for preparing fresh quantities
of chlorinated hydrocarbons. This may be effected
by electrolytic production of chlorine, or by an indirect
method in which cuprous chloride is converted into
the cupric compound and the latter reacts with a hydro
carbon (cf. preceding abstract).
R. H. G r if f it h .
J. P. B a x t e r , and
I mperial C iiem . I n d u s t r ie s , L td . (B.P. 343,108,
10.10.29).—Crude carbon, obtained by the interaction
of chlorine or a chlorinated hydrocarbon with a hydro
carbon, is purified by heating in a stream of gas. The
solid is admixed by injector action of the gas, and the
mixture is passed vertically through a heated zone
at such a rate th at deposition of carbon by gravity does
not occur. I f the gas is inert the temperature may be
as high as 900°, and the time of treatm ent is correspond
ingly very short, but with gases containing combined
oxygen the temperature must not exceed 500°. If
free oxygen is present the maximum permissible is
only about 150°.
R. H. G r if f it h .
Purification of carbon black.

Manufacture of adsorbent carbons. O. L. B a r n e (U.S.P. 1,774,585,2.9.30. Appl., 6.11.24. Renewed
14.12.27).—Adsorbent carbon is manufactured by partly
carbonising carbonaceous materials (e.g., coal, oil
shales, wood waste) at 350—900°, extracting the product
with a suitable solvent (e.g., pyridine), heating the
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residue with oxygenated gases at 500—900°, and extract
ing a substantial proportion of ash constituents by
treatm ent with caustic soda solution (e.g., 5% solution)
and with dilute (2%) hydrochloric acid.
H. E. B l a y d e n .
Destructive hydrogenation of coal, tar, m ineral
oils, and the like. J. Y. J ohnson . From I. G. F a r b e n in d . A.-G. (B.P. 344,165, 31.1.30).—Waste gases
obtained in cracking or destructive hydrogenation of
tars, oils, etc. are passed through an electric arc (cf.
B.P. 294,494 and 332,057; B., 1928, 738; 1930, 893)
and thus serve as a source of the hydrogen required for
the hydrogenation. The crude reaction gas is freed
from carbon dioxide and hydrogen sulphide, and passed
through a suitable arc furnace ; steam or carbon dioxide
may be added, and useful by-products such as acetylene,
ethylene, or carbon black may be obtained as well as
hydrogen.
R. H. G r if f it h .
E xtraction of oils from solid residues obtained
in the destructive hydrogenation of coal and the
like. K . Gordon , H . H a r p e r , W. L J o nes , and
I m per ial Ch em . I n d u s t r ie s , L t d . (B.P. 342,840,
18.12.29).—Residues from destructive hydrogenation
processes are treated with a countercurrent stream of
hot inert gas, or steam, while passing through a vessel
heated externally by another stream of gas. The
temperature of the gas in contact with the oily mixture
is regulated to about 350° by diluting it with cool gas
th at remains after condensation of oils leaving the plant.
In a continuous process about 80% of the oil may be
recovered.
R. H . G r if f it h .
G as-producing oven. C. Otto (U.S.P. 1,770,285,
8.7.30. Appl., 5.3.29. Ger., 25.11.25).—The vertical
heating flues of a horizontal oven are provided with fuelgas inlets at various heights above the bottom of the
flues. Air is supplied at the bottom of the flue and
the distribution of heat in the flue may be controlled
by supplying gas independently or conjointly to the
various inlets. Producer or coke-oven gas may be
used as the fuel gas.
H. E. B la yd en .
Gas producers. C. W h it fie l d (B.P. 342,646,
3.8.29 and 1.1.30).—The grate of a gas producer is
constructed so th a t the quantity of air Supplied to
different parts of it is separately controlled, e.g., by
altering the openings to a number of independent air
chambers built under various sections of the fuel bed.
R. H. G r if f it h .
Gas producer plant. W. C lim ie and J. E. D u n lo p
(B.P. 343,065, 13.8.29).—A cylindrical, vertical gas
producer is fitted with a rotary cover plate which carries
a circular toothed rake resting on the top of the fuel.
This rake is supported by tubes through which water
circulates, and is slidable in sleeve tubes and watercooled ; differences in the level of the fuel bed are thus
allowed foT. Fresh fuel is supplied by a wide central
duct associated with a hopper, and water-seals are
provided for the rotary cover and for the mechanism
which admits fresh fuel.
R. H. G r i f f i t h .
Manufacture of producer gas. J. U. M acdonald
(U.S.P. 1,771,133, 22.7.30. Appl., 15.1.23).—The pro
ducer consists of a suitable refractory chamber enclosing
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a vertical column of coke through which the air for
combustion passes downwards either from ports a t the
top of the producer or from an inlet pipe communicating
with a heat exchanger. The resulting gases pass through
a centrally placed, vertical outlet pipe a t the bottom of
the producer. The outlet pipe may be rotated on a
vertical axis to agitate the fuel, and is furnished with a
water-seal. The lower part of the producer is provided
with a water-sealed ash-pan and the coke column is
maintained by gravity feed from a hopper. Provision
is made for the introduction of steam or oil to the coke
column.
H . E . B l a yd en .
M anufacture of w ater-gas. H um ph reys & G la s 
gow , L t d ., Assees. of C. S. Ch rism an (B.P. 34-1,205,
25.2.30. U.S., 6.5.29).—In a process for the complete
gasification of coal, the whole of the water-gas is made
by steaming in an upward direction, and its sensible heat
is all available for the treatm ent of uncarbonised coal.
This is made possible, without excessive cooling of the
bottom of the generator, by adm itting the steam
through a central tuyere at an appreciable distance
above the base of the fuel bed. During the blow period
air is adm itted a t the fire bars and also through the
projecting tuyere, so th at the fuel bed is heated through a
larger zone than is normally the case.
R . II. G r if f it h .

Production of a m ixed gas containing carbon
m onoxide and hydrogen. G uteh offnu ng siiu tte
Obe r h a u sex A.-G. (B.P. 343,160, 15.11.29.
Ger.,
15.11.28).—A generator for the production of mixtures
of carbon monoxide and hydrogen consists of a column
of coke placed between the poles of a high-frequency
electric generator to which steam is supplied. The
composition of the resulting gas can be controlled by
varying the current frequency and voltage, and also by
the quantity of steam added ; the amount of carbon
monoxide formed is appreciably less than th at produced
in a normal water-gas plant.
R. H. G r if f it h .

After removal of the latter, the unchanged hydrocarbon
is separated by further cooling and returned to the
catalyst vessel; pure hydrogen is drawn off from the
refrigerating plant.
R. H. G r if f it h .
Rem oval of am m onia and hydrogen sulphide
from gases. C. J. H a n s e n , Assr. to H . K o ppers A.-G.
(B.P. 343,493, 19.11.29. Ger., 10.1.29).—Gases contain
ing these impurities are cooled, and then scrubbed with
a solution containing enough metal thiosulphate to
react with all the ammonia to form ammonium thio
sulphate and metal sulphide. The surplus hydrogen
sulphide is next removed by a further quantity of the
solution, precipitation of the dissolved metal as sul
phide being completed by the addition of aqueous
ammonia ; the necessary ammonia is obtained by the
primary cooling of the crude gases. The metal sulphide,
e.g., iron sulphide, which is formed in the process is
withdrawn and treated with sulphurous acid for the
regeneration of a fresh scrubbing solution, and ammon
ium salts which remain in the spent liquor are con
verted into sulphate.
R. H . G r if f it h .
Production of a gas-purifying m aterial. E. J.
Mu r ph y , Assr. to B artlett H ay w ar d Co. (U.S.P.
1,771,136, 22.7.30. Appl., 6.12.23. Renewed 26.12.29).
—The efficiency of iron oxide purifying materials (e.g.,
iron oxide ores) is increased by crushing the materials
to pass 100- or 200-mesh and heating them at 200—400°.
Hydrogen sulphide is removed from gas by passing the
gas through the 100-mesh material or through an
aqueous suspension of the 200-mesh material (e.g.,
containing 3% of the treated material).
H . E . B layden.

Purification of gases. E. C. U h lig and E. J.
Mu r ph y , Assrs. to B a rtlett H a y w a r d Co. (U.S.P.
1,771,153, 22.7.30. Appl., 6.12.23).—Hydrogen sulphide
is removed from gases by passing them upwards through
a mechanical scrubbing tower against a countercurrent
of a continuously agitated suspension of prepared iron
Manufacture of [coal] gas. H um ph reys & Gla s  oxide (cf. U.S.P. 1,771,136, preceding abstract). The
gow , L t d ., and A. R. G riggs (B.P. 342,958, 8.4.30).—
used scrubbing liquid is revivified by passage down a
In a system for the complete gasification of coal, the tower through which a current of air ascends. The
carbonisation section is surrounded by a recuperator, tem perature within the revivifying tower may be varied,
which is connected to the gasification section by pipes but is approx. 71°. The revivified liquid is returned to
and valves. The recuperator is heated by burning blow- the scrubbing tower.
H . E. B l a y d e n .
gases in it, and then serves to superheat steam, passed
Apparatus for indicating the presence of inflam 
in a reverse direction, on its way to the fuel bed. An m able vapours or gases. II. T. R ing ro se (B.P.
additional external heat-storage vessel may be used 344,287, 9.5.30).—The combustion of inflammable gases
as a carburettor or, if this is not required, as a further which diffuse through the porous walls of an apparatus
source of superheated steam and for preheating circu containing an ignition filament can be observed through
lation gases.
R. H . G r if f it h .
glass panels fitted to the side of the vessel. A visual
R ecovery of hydrogen from gas m ixtures con check of a roughly quantitative kind depending on the
taining hydrocarbons. Ge s . f . L in d e ’s E ism asc h in - intensity of the glow is thus provided for the movement
e n A.-G. (B.P. 317,731, 19.8.29.
Ger., 20.8.28).—Gases of any indicator attached to the instrument.
containing hydrocarbons, such as coal gas, are used for
R. II. G r if f it h .
the production of hydrogen by a combined process of
Aqueous dispersions of bitum inous m aterial.
catalysis and refrigeration. Initial purification and H. D. E lkington . From N.V. De B ataafsche P etro l 
condensation remove ammonia, hydrogen sulphide, eu m Ma a t s . (B .P . 343,427, 9.10.29).—Substances such
benzol, etc., and a further cooling operation yields as asphalt, pitch, etc. are mixed with a dispersing agent
a mixture of liquid methane and its homologues. This which is suspended in water to yield a stable emulsion
is expanded, mixed with 4 vols of steam, and passed of the bituminous material. For this purpose bentonite
over a nickel-alumina catalyst at 500°; 75% of the or similar clayey material is added in amounts less than
gas is converted into hydrogen and carbon dioxide. 10% by wt. of the asphalt, at a temperature about
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75° and preferably not much above the m.p. of the
bituminous substance. Tlie thick suspension which is
formed is then beaten mechanically in order to reduce
its viscosity.
.
R. II. G r i f f i t h .
Pitch com position. B ar rett Co., Assees. of C. R.
E ckert (B .P . 343,265, 13.1.30. U.S., 23.1.29).—Mica
is ground to pass 60—100-mesh and added to pitch or
asphalt for use in waterproofing compositions'. The best
results are given with 3—10 wt.-% of mica, and the pro
duct does not flow when raised considerably above the
. m.p. of the untreated pitch. I t is also free from brittle
ness at low temperatures, and thus more resistant to
extreme weather conditions.
R. II. G r if f it h .
P yrolysis of hydrocarbons.
I m perial Ch em .
I n d u str ie s , L t d ., and D. B in n ie (B .P . 343,881,12.11.29).
—Gases which are to be used as a source of
acetylene are diluted with a water-soluble gas or
vapour before being rapidly passed through a furnace
at 1400—1450° . A substance such as hydrogen chloride
is useful for this purpose, and reacts only slightly with
the other gases p resen t; the yield of acetylene is appre
ciably increased by this method, and the diluent gas is
easily removed from the products by washing with water.
R. H. G r if f it h .
Decom position, under the action of heat, of a
mixture of m ethane or other hydrocarbons and
water vapour. U n io n Ch im . B elge , Soc. A n o n . (B .P .
343,172, 3.9.29. Belg., 22.6.29. Cf. B.P. 341,393;
B., 1931, 331).—A mixture of carbon monoxide and
hydrogen is obtained by the interaction of methane, or
a similar hydrocarbon, with steam in a hot chamber.
The process is carried on interm ittently, as the necessary
heat is supplied by burning some of the hydrocarbon
gas in the reaction vessel. Two recuperators are also
provided, which are heated by escaping gases and in
which air for combustion, or the m ixture to be decom
posed, can be preheated.
R. II. G r if f it h .
Motor fuel. M. M u l l e r -C u n r a d i and W . W ilk e ,
Assr. to I. G. F a r b e n in d . A.-G. (U.S.P. 1,765,692,24.6.30.
Appl.. 21.10.24. Ger., 14.1.24).—Knocking in engines
using liquid fuel is prevented by additions of 0-1—1%
of iron acetylacetonate to the fuel. H. E. B l a yd en .
Storage of [volatile] organic liquids. R. L ant
(B.P. 342,742, 9.8.29).—Such liquids from storage of
which fire hazards may arise are kept in vessels con
taining a highly absorbent material which prevents
accidental escape of the fuel. A higher fatty acid ester
of cellulose, or a simple derivative of it, which is insoluble
in the organic liquid, is best for this purpose.
R. H. G r if f it h .
Vertical gas retorts and extractors therefor.
E. W e s t , and W e s t ’s Gas I m provement Co., L t d . (B.P.
344,860, 12.12.29).
Gas producers [for gas engines]. R. F. Clayton
and D. J. S mith (B .P . 343,466, 18.11.29).
Heating viscous liquids. Extracting liquid [from
coal etc.]. D ryers. Crushers. J ig s. Petrol
filter. Purification of liquids. Gas analysis.
Testing g a ses.—See I. H ydrogen-nitrogen.—See
VII. A sphalt filler. R oads.—See IX. Fatty acids
from w ax.—See XII. Fireproof paste.—See XIII.

III.— ORGANIC INTERMEDIATES.

A nalysis of technical solvents. II. Colour tests
for benzene, nitrobenzene, toluene, and xylen e.
H. H. W eb er (Chem.-Ztg., 1931, 55, 201—203; cf. B.,
1930,232):—The colour reactions of polynitro-derivatives
of benzene and its homologues with alkali and certain
higher alcohols (cf. Hantzsch and Picton, A., 1909, i,
467 ; van Urk, A., 1924, ii, 356) are sufficiently charac
teristic to enable these hydrocarbons to be detected in
presence of each other and of other solvents. The test
suspension is prepared by shaking the solvent (0-5—
5-0 c.c.) with nitric acid (1 c.c.) and pure sulphuric acid
(2 c.c.) and adding 0-1 c.c. of the acid layer to 1 c.c.
of water. The suspension (0 ■5 c.c.) with ¿.soamyl alcohol
(1 c.c.) is neutralised with 2iV-sodium hydroxide and
shaken with sodium hydroxide (1—2 g.). A blue or
violet coloration on subsequent addition of acetone
indicates benzene or nitrobenzene. When the suspen
sion (0-5 c.c.) with benzyl alcohol (1 c.c.) is made alkaline
with 2Ar-sodium hydroxide and shaken, toluene is
detected by the appearance of a reddish-brown colour in
the alcohol layer. Similarly, using Ci/cZohexanol, wi-xylene
gives an intense green colour. The smallest proportion
of each hydrocarbon which can be detected in presence
of the others has been determined. Higher homologues
do not interfere.
H. E . F. N otton .
Phenol.—See II. Acetic acid.—See V. Honey
acids.—See X IX .
P at en ts.

Manufacture of organic halogen com pounds
[m ethylene dichloride]. H. D r e y fu s (B.P. 341,878,
19.7.29).—Methyl alcohol is treated with sulphur chloride
and chlorine at 60—100° in a closed vessel to give
methylene dichloride. Other alcohols and other halides
or oxyhalides of sulphur or phosphorus may be used,
and the halogen may be omitted if desired. Variation
in proportions or conditions leads to other di- and polychloro-compounds.
C. H o l l in s .
Manufacture of alkylene derivatives [glycols,
glycol esters and ethers] from alkylene oxides.
J. Y . J ohnson . From I. G. F a r b e n in d . A.-G. (B.P.
342.022.11.11.29).—An alkylene oxide is led continuously
with water, an alcohol, or a carboxylic acid through a
hot tube, e.g., at 180°/30 atm., without a catalyst. The
preparation of glycol monoethyl ether (from ethylene
oxide and ethyl alcohol), propylene glycol monomethyl
ether, ethylene glycol, glycol monoacetate, glycol mono
phenyl ether, and y-chloropropylene glycol monomethyl
ether (from epichlorohydrin) is described, together with
a suitable apparatus.
C. H o l l i n s .
Manufacture of lactic acid or its e ste r s. I m per ial
Ch em . I n d u s t r ie s , L t d ., and W. R. H . H u r tl ey (B.P.
341,961, 25.10.29 and 12.2.30).—The condensation of
acetaldehyde with hydrogen cyanide is effected below
60° in presence of an alcohol and/or a lactic ester together
with the necessary amount of water. Hydrogen chloride
(or other mineral acid) is then added, and hydrolysis to
lactic acid or hydrolysis and esterification to the lactic
ester is carried out a t 60—100°.
C. H o l l in s .
Production and application [as w etting agents]
of sulphonated am ides and the like. H. T. B o h m e
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A.-G. (B.P. 318,542, 19.7.29. Ger., 5.9.28).—The
amides, anilides, or other Ar-substituted amides, of
hydroxylated or unsaturated fatty acids above C8 are
sulphonated, e.g., with sulphuric acid, oleum, or chlorosulphonic acid, in presence or absence of anhydrous
organic acids, acid anhydrides, or acid chlorides, to give
wetting or dispersing agents. The products are useful
as addenda to liquids or plastics for treatm ent of textiles,
leather, and paper, as softening agents for textiles and
leather, as auxiliary agents in dyeing (enabling weak
alkali to be used in vat dyeing or in padding for ice
colours), in spinning, in ink manufacture, in fa t splitting,
as dust-binding agents, and as addenda to boring oils
and to ceramic masses.
C. H o l l in s .
Manufacture of derivatives of 3-nitro-4-hydroxybenzam ide. A. C a r p m a e l . Prom I. G. F a r b e n in d .
A.-G. (B.P. 341,970, 25.10.29, 15.11.29, and 9.7.30).—
A 3-nitro-4-aeyloxybenzoyl halide is condensed with a
prim ary or secondary amine carrying substituents suit
able for azo dye formation, or with an aminoazo com
pound. The acyloxy-group is hydrolysed (usually
during condensation); the 3-nitro-group may subsequently
be reduced.
3-Nitro-4-acetoxybenzoyl chloride, m.p.
55°, with m-plienylenediamine-4-sulphonic acid gives
3-nitro- and, after reduction, 3-amino-4-hydroxybenzoic
3 - amino - 4 - sulphoanilide. 3-Nitro-4-acetoxybenzoyl
chloride is similarly condensed with 2 : 5-diamino-4'hydroxy - 3'- carboxydiphenylsulphone, benzidine - 3 sulphonic acid, H-acid, J-acid, y-acid, S-acid, iV-ethylH -acid , m - aminobenzoyl - J - acid, 2 - nitro - 4 - aminophenol-6-sulphonic acid, 3-nitro-5-aminosalicylic acid,
2-nitro-^-toluidine,
mono-oxalyl-m-phenylenediamine,
5-aminosalicylic acid, 5-p-amino benzamido-3-sulphosalicylic acid, and 4-amino.-4'-hydroxyazo-benzene3'-carboxylic acid.
C. H o llin s .
Manufacture of [ 3 : 4 : 6-trisubstituted] anilineo-sulphonic acids.
W. W. G r o v e s . From I. G.
F a r b e n i n d . A.-G. (B.P. 341,612, 13.11.29).—Anilines
carrying in positions 3, 4, and 6 alkyl, alkoxyl, arvloxy-,
aralkyloxy-, aroyl, arylsulphonyl, nitro-, sulphonic,
carboxylic, or halogen substitutents are sulphonated
with chlorosulphonic acid, preferably in a solvent (carbon
tetrachloride, o-dichlorobenzene, nitrobenzene, tetrachloroethane), in absence of moisture. The sulphonation
of a variety of such amines is described. C. H o l l i n s .
Manufacture of sulphonic acids of 2-halogeno-3chloro - 4 - am ino - 1 - m ethylbenzene [2 - halogeno3 - chloro - p - toluidines] and separation into
their constituents of m ixtures of 2 :3- and 2 : 5halogenocliloro - 4 - am ino - 1 - m ethylbenzene
[-halogenochloro - p - toluidines]. I. G. F a r b e n i n d .
A.-G. (B.P. 318,837, 9.9.29. Ger., 7.9.28).—2-Halogeno3-chloro-p-toluidines are sulphonated with sulphuric acid
at 180—200° or with weak oleum at 100—130° to give
the 5-sulphonic acids, or with excess of high-strength
oleum to give the 6-isomeride, separable from the small
amount of 5-sulphonic acid also formed by dissolution
in water containing sodium chloride.
2-Halogeno-5cMoro-jU-tohiidines are not sulphonated under these
conditions and sulphonation may be used to remove
the 2 : 3- from the 2 : 5-isomeride.
The 5-sulphonic
group is readily eliminated by heating with 80% sul

phuric acid.
The sulphonation of 2 : 3-dichloro- and
3-chloro-2-bromo-j)-toluidmes, and the separation of
2 : 3- and 2 : 5-dichloro-p-toluidines, are described.
Pure 2 : 3-dichloro-y-toluidinp has m.p. 55—58°.
C. H o l l in s .

Manufacture of benzoic acid [from phthalic
anhydride]. H . E. P o t t s . From M o n sa n to Chem.
W o r k s (B.P. 341,902, 21.8.29).—Molten phthalic an
hydride below 350°, preferably at 220—285°, is treated
with steam in presence of a decarboxylating catalyst,
e.g., chromic and sodium phthalates. The benzoic acid
may be distilled off in steam at intervals (cooling to
140— 170°) or continuously.
C. H o l l i n s .

M anufacture of derivatives of carbazole.

A.

C a r p m a e l. From I. G. F a r b e n in d . A.-G. (B.P. 341,905,

14.9.29).—The process of B.P. 320,641 (B., 1930. 233)
is extended to the preparation of other carbazole deriv
atives by removal of sulphonic groups from substituted
carbazolesulphonic acids by heating with water or dilute
acid under pressure. 4 : 6-Dihydroxycarbazole (N = 5),
m.p. 211—212°, is obtained from its 2 : 8-disulphonic
acid ; 4-amino-8-hydroxycarbazole, m.p. 215—216°,
from its 2 : 8-disulphonic acid ; 4-chlorocarbazole,
m.p. 125°, 4-bromo- and 4-iodo-carbazoles, from their
2 : 6 : 8-trisulphonic acids ; 2-aminocarbazole, m.p. 258°,
from its 4 : 8 : 6-trisulphonic acid ; 4 : 4'-dicarbazolyl
sulphide, m.p. 228— 230°, from its 2 : 2 ': 6 : 6' : 8 : 8'hexasulphonic acid (product gives a blue indophenol
with p-nitrosophenol); 2-hydroxycarbazole from its
4 : 6 : 8-trisulphonic acid ; 4-hydroxycarbazole-6-carboxylic acid, m.p. 284— 285°, from its 2 : 8-disulplionic
a c id ; 3-hydroxycarbazole, m.p. 275—276°, from its
8(?)-sulphonic a c id ; and 4-hydroxycarbazole from its
2 : 7-disulphonic acid.
C. H o l l i n s .

H ydrogenation of pyridine, quinoline, and hom o
logues thereof.
Schering-K ahlbaum A.-G. (B.P.
342,010, 5.11.29. Ger., 29.11.28).—Pyridine and quinol
ines are hydrogenated in presence of nickel by nascent
hydrogen provided by cyclohcxiinol, tetrahvdronaphthalene, or other suitable hydrogenated compound; the
latter may be produced or regenerated in situ by intro
ducing hydrogen. Pyridine arid cycZohexauol (3 mols.)
at 210—230° give piperidine and C7/c/ohexanone. Piper
idine is also produced by hydrogenating pyridine in
presence of 10% of tetrahydronaphthalene or cyclohexanol at 160—180°/50 atm. A mixture of pyridine
and phenol absorbs hydrogen at 120°, with production
of cyciohexanol; on now raising the temperature to
160—180" piperidine and ci/c/ohexanone are obtained.
C. H o l l in s .

Manufacture of m enthenes. S c h e r in g - K a h lb a u m
A.-G. (B.P. 341,997, 31.10.29. Ger., 15.11.28).—Menthadienes having one of the double linkings semicyclic or
in a side-chain are reduced to menthenes by partial
hydrogenation in presence of nickel at 40—80°. The
preparation of A3-menthene from ¡3-terpinene, A l-mmenthene from sylvestrene, A2-menthene from 8phellandrene, and carvomenthene from dipentene, is
described.
C. H o l l i n s .

M anufacture of hom ogeneous halogen deriva
tives of 1-chloronaphthalene. I. G. F a r b e n in d .
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A.-G. (B.P. 341,926, 23.10.29.
Ger., 24.10.23).—1Chloronaphtlialene-8-sulphonic acid is converted by
chlorine a t 25° into 1 : 4-dichloronaphthalene-8-sulphonic
acid, from which 1 : 4-dichloronaphthalene, m.p. 71—
72°, is obtained by hydrolysis with 50% sulphuric acid.
At 90—100° 1 : 4 : 8-trichloronaphthalene, m.p. 130°, is
produced. Bromination of l-chloronaphthalene-8-sulphonic acid at 15° gives l-chloro-8-bromonaphthalene,
m.p. 87—88°, and l-chloro-4-bromonaphthnlene-8-sulphonic acid, from which l-chloro-4-bromonaphthalerie,
m.p. 66—67°, is obtained by hydrolysis, or l-chloro-4 : 8dibromonaphthalene, m.p. 96—-97°, and 1 : 8-dichloro4-bromonaphthalene, m.p. 114—115°, by appropriate
halogénation. 1 :4-Dichloronaphthalene-8-sulphonic acid
gives 1 : 4-dichloro-8-bromonaphthalene, m.p. 112—113°,
on bromination.
C. H o l l in s .
Manufacture of hom ologues of anthraquinone.
From I. G. F a r b e n in d . A.-G. (B.P.
341,553,19.8.29. Addn. to B.P. 327,128 ; B., 1930, 706).
—The products from ;;-benzoquinone and two different
ay-butadienes, or their isomerides, or the hexa- and
tetra-hydroanthraquinones obtained from these, are
converted into anthraquinones by ferric chloride (etc.)
in acid medium. The preparation of 2-methyl- and
2 : 3-dimethyl-anthraquinones is described. (Cf. B.P.
340,509; B., 1931, 336.)
C. H o llin s .
J. Y. J ohnson .

Volatile liquids.—See II.
H eterocyclic com 
pounds.—See XX.
Products for destroying
anim als.—See X X III.
IV.—DYESTUFFS.
P

a tents.

Manufacture of vat dyes of the benzanthrone
series. I. G. F a r b e n in d . A.-G. (B.P. 341,400, 4.10.29.
Ger., 26.10.28. Addn. to B.P. 305, 679 ; B., 1930, 755).—
The process of the prior patent is applied to a-l-benzanthronylaminoanthraquinones having in the anthra
quinone residue an aliphatic acylamino-group and a free
2-position.
4-Acetamido-l-(2-benzanthronylamino)anthraquinone is converted by chlorosulphonic acid at
20—25° into a yellow-green vat dye. The 4-benzamido-compound gives a similar product, from which
the benzoyl group may be removed by hydrolysis,
leaving a dark green vat dye (grey after hypochlorite
treatment) ; elimination of the amino-group from this
product gives a dark green vat dye fast to chlorine.
C. H o llin s .
Production and use of benzanthrone derivatives
[vat dyes of the dibenzanthrone series]. I. B.
A n d erso n , R. F . T hom son, J. T hom as, and S c o t t is h
Dyes, L td . (B.P. 341,389, 5.7.29).—3 : 3'-Dibenzanthronyl is nitrated with mixed acid, and the resulting
mono- or di-nitro-compound is reduced in acid medium,
e <?., w ith zinc dust and aniline sulphate at 140— 180°,
to give mono- or di-aminodibenzanthrone. Nitrated
4: 4'-dibenzanthronyl is similarly reduced to a vat dye.

C. H o llin s .
M anufacture of a v a t d ye [from 2 -th io l-l-m e th y lanthraquinone], J . Y. J ohnson . From I. G. F a r b 

A.-G. (B.P. 341,432,15.7.29).—2-Thiol-l-methylanthraquinone gives an orange-yellow vat dye when
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heated with sulphur at 250—260°. The same product
is obtained by heating 2-chl0T0-l-m ethylanthraquin 0ne
with sodium sulphide and sulphur at 250—260°. [Stat.
ref.]
C. H o llin s .
Manufacture of m onoazo dyes [for lakes].
M ajor & Co., L t d ., H . H . H in c h l if f e , and W. J. D arby
(B.P. 341,969, 25.10.29).—An arylaminesulphonic acid,
e.g., j)-touiidine-3-sulphonic acid, is diazotised and
coupled in alkaline solution with the product obtained
from 2 : 3-hydroxynaphthoic acid and toluene-y-sulphonyl chloride.
C. H o llin s .
Manufacture of m onoazo [acid] dyes. A. Cari’m ael .
From I. G. F a r b e n in d . A.-G (B.P. 341,397
and 341,461, [ a ] 11.9.29, [b ] 16.9.29).— (a ) 4-Aminoacetanilide-3-sulphon-alkyl- or -dialkyl- or -arvlalkylamides are diazotised and coupled with a {3-naphthylaminesulphonic acid. The same dyes are obtained by
diazotising the corresponding 4-nitroaniline-2-sulphonamides, coupling with a [3-naphthylaminesulphonic
acid, reducing the nitro-group, and acylating. Examples
a r e : 4-nitroaniline-2-sulphonethylanilide -> y-acid,
reduced, acetylated (bluish-red) : 4-aminoacetanilide3-sulphonethylanilide -> y-acid (bluish-red), iV-methyly-acid (red-violet), or 2 : 7-naplithylaminesulphonic
acid (red), (b ) The iV-chloroacetyl (or other halogenoacyl) derivatives of aminonaphtholsulphonic acids are
used as coupling components for monoazo acid dyes fast
to fulling. Examples are : A-chloroacetyl-H- or -K-acid
with diazotised aniline, o-and p-toluidines, w-aminobenzaldehyde, 2-amino-4-acetethylamidotoluene; Nchloroaeetyl-y-acid
or
iV-S-chloropropionyl-H-acid
with diazotised aniline.
C. H o llin s .
Manufacture of azo-dye com ponents [hydroxynaphthylguanidines],
K alle & Co. A.-G. (B.P.
341,549, 19.10.29.
Ger., 19.10.28).—Coupling com
ponents specially suitable for diazo-types are obtained
by condensing an aminonaphthol or its sulphonic acid
withcyanamideordicyanodiamide. 1 : 7-Aminonaplithol
and cyanamide yield 7-hydroxy-l-napthylguanidine,
m.p. 225—226° (decomp.) (hydrochloride, m.p. 113—
114°). 5-Hydroxy-l-naphthyldiguanidine, m.p. 143—
144° (decomp.) (hydrochloride, m.p. 216—217°), the
7 : 1-isomeride [hydrochloride, m.p.235—237° (decomp.)],
and the 7 : 2-isomeride (hydrochloride, m.p. 218—
219°) are similarly prepared from dieyanodiamide.
C. H o l l in s .
Manufacture of [direct dis- and tris-]azo dyes.
W . W . T riggs . From E. I. Do P ont de N emours & Co.
(B .P . 341,898, 18.7.29).—A non-phenolic, sulphonated
arvlamine or aminoazo compound is diazotised and
coupled with a non-phenolic arylamine ; the product is
condensed with a nitrobenzoyl chloride, reduced,
diazotised, and coupled with a non-phenolic arylamine ;
the resulting dis- or tris-azo dye is acylated, e.g., with
benzoyl or y-nitrobenzoyl chloride ; in the latter case
the nitro-group may subsequently be reduced. Examples
a r e : 2-naphthylamine-6 : S-disulphonic acid -> mtoluidine or Cleve acid, y-nitrobenzoylated,. reduced, ->
wi-toluidine, benzoylated (bright yellow), or acetylated
(redder), or ^-aininobenzoylated (developed with ¡3naphthol, reddish-yellow); sulphanilic acid -> mtoluidine, p-nitrobenzovlated, reduced, -> Cleve acid,
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p-aminobenzoylated (yellowish-orange ; developed with
(3-naphthol, orange-brown).
C. H o llin s .
Derivations
See III.

of 3-nitro-4-hydroxybenzam ide.—

V.—FIBRES ; TEXTILES; CELLULOSE; PAPER.

F lax w ax and its extraction. W. II. Gibson (Inst.
Chein. Eng. Advance proof, Mar., 1931, 3—6).—The
“ pouce ” or fine dust separated from fiax fibre by
combing and drawing may contain 6—10% of wax
resembling beeswax. This dust may be pressed into
blocks and extracted by solvents to give a residue
suitable for insulating or building materials and a wax
which may be used for polishes. This residue contains
also about 1 •4% N, and may have manurial value.
T. M cL ac hlan .
Denaturation of wool b y carbam ide. W. R amsden
(Nature, 1931, 127, 403—404).—The apparently typical
thiol reaction obtained with a carbamide extract of
sheep’s wool (A., 1930,1604) is due to a reaction between
carbamide and a derivative of sodium nitroprusside
which is formed on keeping a solution of the latter. The
reaction occurs only in solutions which are not too
strongly alkaline and in the absence of ammonia,
which changes the red colour to yellow. Saturated
solutions of carbamide reveal a sulphide in wool when
they are alkaline above a certain degree.
L. S. T heobald .
Wood chem istry. VI. Proxim ate com positions
of two new pulp w oods. Y. U yeda and H. S hozi (J.
Cellulose Inst., Tokyo, 1931, 7, 16—17 ; cf. B., 1929,
552).—The woods “ Doronoki ” (Populus Maximowiczii)
and “ Ezoyanagi ” (Salix rorido), which may be of nse
in making paper pulp, have the following percentage
compositions, respectively: loss on drying 16-33,
10-74; benzene extract 0-96, 1-48; alcohol extract
1-04, 1-78; cellulose 53-79, 55-07; lignin 21-05,
27-44; soluble pentosans 4-01, 2-62; galactans 0,
0 -5 2 ; ash 1-48, 0-87; and pentosans 16-47, 13-74.
Their cellulose and lignin contents are similar to those
of other pulp woods used industrially, but they differ
from the latter in their deficiency in mannans.
B. P . R id g e .
Change in lignin content of spruce wood accord
ing to clim atic conditions. P. K lason (Cellulosechem.,
1931, 12, 36—37).—Lignin determinations on 222
samples of spruce wood from different parts of Sweden
show th at the average lignin content is 28-1% (max.
28-4%, min. 27-8%), and th a t climatic conditions have
no apparent effect. Wood from the trunk contains
28-2% of lignin, and from the branches 27-9%. A very
tall tree examined throughout its length was found to
contain 27-1—27-9% of lignin. The age of the tree
has no influence on the lignin content of the wood.
T. T. P otts .
Purified wood fibre.
Paper-m aking charac
teristics of wood fibre high in a-cellulose. G. A.
R ichter (Ind. Eng. Chem., 1931, 23, 266—272).—The
relationship between the time of beating, the degree of
hydration of the cellulose, and the strength of the paper
produced is shown graphically for a number of types of
wood pulp and various purified wood-fibre products.

Wood fibre containing a high percentage of a-cellulose
hydrates more slowly than ordinary sulphite pulp and
forms a paper with increased tearing resistance and
folding endurance, in this respect resembling that from
the better grades of rag stock. Examination of commer
cial papers shows that purified wood fibre and rag
papers are both superior to others in strength and
toughness, but the presence of purified wood pulp
imparts weakness to the paper.
F. R. E nnos.

Solubility and physical strength of cellulose
derivatives in relation to constitution. M. H agedorn
and P . M öller (Cellulosechem., 1931, 12, 29—33).—
Esters prepared by methods involving minimum effect
on micelle size have been employed. I t is confirmed th at
tri-esters are the highest form obtainable. The simple
esters are all insoluble in water, but may exhibit slight
swelling, or, in films, shrinkage or expansion. Waterresistance increases with carbon content. Excepting
the formate, all esters are soluble in chlorinated hydro
carbons. The behaviour towards other solvents is
shown to be largely dependent on the nature of the acid
radical of the ester ; also solubility of a given ester
increases for solvents in the order alcohol, ether, ketone,
ester. Cellulose esters are more soluble in chlorinated
hydrocarbons than in the hydrocarbons themselves.
The solubility of mixed esters is determined to some
degree by the solubilities of the simple esters of the
acids used. Strength of ester films decreases with increas
ing length of chain of the esterifying acid, stretch increas
ing. The cellulose esters of unsaturated acids do not
conform to classification to the same degree as do those
of the saturated acids. Ethers formed by the treatm ent
of alkali-cellulose with alkyl chlorides all have solu
bilities, strengths, and elongations of the same order.
T. T. P o tts .
Solubility of nitrocellulose. M. U ch ida (J. Cellu
lose Inst., Tokyo, 1930, 6, 253—263).—The solubility
in ether-aleohol of 5 varieties of nitrocellulose has been
determined for the temperature range —20° to 30°
and the nitrogen contents of the dissolved and
undissolved parts have been found. The following
conclusions are drawn. Sample A (13-23% N) :
The solubility increases with falling temperature and
the maximum for the .solvent containing ether-alcohol =
2 : 1 is twice as great at —20° as at the ordinary
temperature. Solvent of this composition gives maxi
mum solubility a t any temperature. Variation of solu
bility with temperature is greatest for the solvent
giving maximum solubility. The nitrogen content
of the dissolved part increases with falling temperature,
and it is inferred th at guncotton begins to dissolve at
0°. Sample B (12-69% N) : Dissolution is the better
at the lower temperature ; its solubility in solvents
containing 14—50% of alcohol varies from 60 to 100%,
whilst the nitrogen content of the dissolved part is
constant. Samples O and D (12-24 and 11-50% N,
respectively) are very soluble and the solubility appears
to increase as the temperature falls ; the former is the
more soluble in ether-rich, and the latter in alcoholrich, solvents. The solubility of sample E (10-97% N)
increases with rise in temperature, and a 1 :1 mixture
(by vol.) of ether and alcohol is a very good solvent.
B. P . R id g e .
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Acetic acid recovery in the cellulose acetate
industry. H. R. S. Clotworthy (Ind. Chemist,
1931, 7, 111—114).—The acid may be recovered in the
form of glacial acetic acid (i) by conversion first into
acetates, (ii) by extraction with an immiscible solvent.
The first method is uneconomical, but the second gives
successful results if a solvent having a b.p. above th at
of acetic acid is used. Two examples of this latter
type of process are described, viz., the Suida process
and th at devised by Les Distilleries des Deux-Sèvres
(abstracts of which have already appeared). These
processes yield acid of 99-8—99-9% concentration. For
reabsorption into the cycle of operations in the cellulose
acetate factory, a part of the glacial acid is converted
by known methods into acetic anhydride, any dilute
acid formed being returned to the plant for concentration.
F. R. E nnos.
Determ ination of alkali-cellulose. 0 . S chwarz 
kopf (Cellulosechem., 1931, 12, 33—36).—A mathe
matical analysis of the direct method of determination
of alkali in the products of mercerisation.
T. T. P o tts .Factors during spinning w hich influence the
physical properties of rayon. II. P. C. S ch erer ,
ju n ., and R. E. H u s s e y (Ind. Eng. Chem., 1931,23,297 ;
cf. B., 1930,812).—A m axim um inthe physical properties
(tensile strength and elongation) of viscose rayon occurs
at some definite temperature of the spinning bath for
each time of contact with the bath. F. R. Ennos.
Detection of strained viscose silk. A. J. H all
(Rayon Record, 1930, 4, 134-7).—A new reagent for
detecting strain in viscose threads, which is superior
to th at previously described (B., 1930, 1145) since it
forms no precipitate when heated and can be used either
neutral or alkaline, consists of glycerin 10 c.c., 20%
ferric sulphate solution 5 c.c., 10% caustic soda solution
0—40 c.c., and water 85—45 c.c. Stretched viscose
silk when immersed for a few minutes in the reagent
at 100°, then rinsed with water, and immersed in dilute
potassium ferricyanide acidified with sulphuric acid
develops a blue colour which deepens as the alkalinity
of the reagent is increased, but which is proportional
to the degree of stretching. The reagent is equally
suitable for detecting oxycellulose in overbleached
cotton materials.
A. J. H al l .
Paper m ulch for so ils.—See XVI.
P at en ts.

Wet treatm ent [washing] of artificial silk [during
manufacture]. G lanzstoff -C ourtaulds Ge s . m .b .II.
(B.P. 344,279, 29.4.30. Ger., 29.4.29).—Cakes of arti
ficial silk yarn (produced by centrifugal spinning) are
mounted on supports and arranged in vertical columns ;
water is led into the central space of each cake so th at
it rises and then flows over the top of each cake, thereby
causing th e cake to extend upwards and loosening the
yarn so th a t the water can pass outwards through the
cake itself.
A. J. H a l l .
D rum -type m ill for paper and pulp manufacture.
U. K irchner and G. S trecker (B.P. 343,364, 27.3.30.
Ger., 10.4.29).—In a mill comprising a drum rotating
in one direction and internal mullers rotating at centri

fugal speed in the opposite direction, the mullers are
connected to each other and to the shaft by linkwork
which ensures th at when one muller is pressed inwards
by a large or hard piece all the others follow suit. With
such an arrangement the rotating system remains in
balance and the centrifugal weight of all the mullers
is available to crush a piece under one of them.
B. M. V e n a b l e s .
[Spinning funnels for] manufacture of artificial
silk. B r y sil k a , L t d ., F . W. S ch ubert , and W. A.
E n t w istle (B.P. 344,560, 19.9.29. Addn. to B.P.
296,856 ; B ., 1928, 852).
Apparatus for m anufacture of film s and foils.
J . Y. J ohnson . F rom I. G. F a r b e n in d . A.-G. (B.P.
344,485, 29.11.29).
Suction cham ber for m achines for production
of pulp sh eets, and for rem oval of water from
cellulose, or the like. E . K ram er (B .P . 345,023,
28.1.30. Czechoslov., 30.1.29).
H eat insulation. Separating particles from
w ater.—See I.
VI.— BLEACHING ; DYEING ; PRINTING ; FINISHING.

Turkey-red dyeing. L. R . P arks (J. Physical
Chem., 1931, 35, 488—510).—Data are recorded showing
th at sulphonated oils, and, to a slight extent, alumina,
are adsorbed by cotton. Turkey-red oil and soap form
colloidal solutions. Alumina adsorbs soap from solution
and vice versa. In the absence of calcium the alizarin
anion is adsorbed by alumina, whilst sodium sulphate,
but not sodium chloride, tends to strip the dye from the
alumina. Sodium alizarate and calcium acetate yield
insoluble calcium alizarate, which is peptised by an
excess of the former. Cotton adsorbs a soap-alumina
colloid which is fixed on the fibre by boiling water.
Alizarin “ G ” produces the fiery-red colours. The
colour is brightened by boiling in distilled water, but the
brilliancy of Turkey-red is produced by mordanting the
dyed fibre with an alumina-soap mordant and heating.
A quick method of mordanting with alumina is proposed.
The results are discussed and interpreted in relation to
the process of Turkey-red dyeing.
L. S. T h eobald .
A lkali-cellulose. Detecting strain in silk .—See V.
P at en ts.

Bleaching of cellulose products. R . II. M cK e e ,
E . H . M o rse , and P . E . R ollhaus , Assrs. to P ilot
L aboratory , I n c . (U.S.P. 1,767,543, 24.6.30. Appl.,
15.2.28).—Cellulose artificial silk is bleached at slightly
above ordinary temperatures without deterioration as
regards strength, elasticity, and lustre by treatm ent with
dilute aqueous solutions or soap emulsions of peroxidised
organic acids or organic peroxides (e.g., benzoyl, phthalyl,
acetyl, succinyl, maleic, and fumaric peracids or
peroxides).
A. J . H a l l .
Coloration of textile and other m aterials [con
taining cellulose esters or ethers w ith leuco-vat
dyes]. B r it . Ce l a n e s e , L t d ., G. H . E llis , H . C.
O l p in , and R . C. S torey (B.P. 341,408, 4.7.29).—
Acetate silk etc. is dyed with the free leuco-compounds
of vat or sulphide dyes or of aminoanthraquinones in

B r itis h C h e m ic a l A b s t r a c t s —B .
438

Cl . V I I .— A c id s : A lkalis ; S alts ; N on -M etallic E l em e n ts .

aqueous suspension, preferably from a bath having ]'in
4—8, and the colour is developed by oxidation with air,
black liquor, soap, and sodium perborate, and especially
with soap and hydrogen peroxide. Examples are Ciba
blue G, Caledon jade green, l-benzamido-4-hydroxyanthraquinone, indophenol from p-aminodimethylaniline
and a-naphthol.
C. H o l l in s .
Printing of acetate silk or m aterials containing a
cellulose ether or ester. Soc. Ch em . I n d . i n B asle
(B.P. 341,419, 14.10.29. Switz., 12.10.28).—Acetate
silk etc. is printed with aminoanthraquinonesulphonic
acids, e.g., sulphonated 4-benzylamino-l-methylaminoanthraquinone (blue), l-amino-4-;p-acetamidoanilinoanthraquinone-2-sulphonic acid (blue), l-amino-4anilinoanthraquinone-3-sulphonic acid (blue), 4 :8 diaminoanthrarufin-2-sulphonic acid (blue), 1 : 4-di(2'-sulpho-j?-toluidino)anthraquinone (green), 1-amino4-hydroxyanthraquiuone-5-sulphonic acid (red-violet),
and l-aminoanthraquinone-5-sulphonic acid (orange).
These colours do not sublime during the process.
C. H o l l in s .

Manufacture of [iow -lustre] m aterials m ade of
or containing organic derivatives of cellulose.
B r it . Ce l a n e s e , L t d . (B.P. 344,093, 12.12.29. U.S.,
27.12.28. Addu. to B.P. 318,467 ; B ., 1931, 346).—
The lustre of cellulose acetate silk is reduced by precipi
tation of zinc sulphide therein ; the zinc salt necessary
is introduced into the silk in the presence of a swelling
agent, or the solution of the zinc salt (e.g., zinc chloride)
is itself used also as a swelling agent.
A. J. H a l l .
W aterproofing of gut. R. L an t and W. ICoreska
(B.P. 343,117, 16.10.29).— Gut threads are impregnated
with cellulose distearate dissolved in xylene.

A. J. H a l l .
D yeing of regenerated cellulose m aterials. E. I.
D d P o n t de N emours & Co. (B.P. 318,892, 27.8.29.
U.S., 11.9.28).—See U.S.P. 1,755,119 ; B., 1930, 986.
D yeing and like m achines. C. S. B edford (B .P .
344,587, 9.1.30).
W etting agents.—See III. Dibenzanthrone vat.
—See IV.
VII.—ACIDS; ALKALIS; SALTS; NONMETALLIC ELEMENTS.

Increasing the purity of com m on salt.

T. B.

B righton and C. M. D ice (Ind. Eng. Chem., 1931, 23,

336—339).—The objectionable odour of some brands of
crude salt is removable by heating to above 210°, but
this treatment causes discoloration owing to oxidation
of clay in the sait or charring of organic m atter. By
washing the salt -with brine and then roasting at 225°,
a pure white product is obtained. W . J. W r ig h t .
W ater-solubility of the phosphoric acid of calcium
phosphates. W. K leberg er (Z. Pflanz. Diing., 1931,
19A, 309—313).—The decomposition of monocalcium
phiosphate in concentrated superphosphate solutions
(Stollenwerk, B., 1930, 710) was not confirmed.
A. G. P o lla rd .
B auxite. H. J o r d t (Chem.-Ztg., 1931, 55, 211).—
Alumina, relatively free from iron, may be obtained by
heating certain types of bauxite with coal tar in a

graphite crucible and washing the ignited mass with dil
ute hydrochloric acid ; contact with air or oxygen during
the washing should be avoided. The residue is ignited
in an oxidising atmosphere. The method of magnetic
separation proposed by the U.S. Department of Com
merce is considered useless.
H. F. GrLLBE.
T echnical im portance of hydrolytic decom posi
tion of alum inium salts at higher tem peratures.
J. Z. Z a l e s k i (Przemyśl Chem., 1931, 15, 104—110).—
Ammonium alum solution on being heated under
pressure deposits (NH4)2S04,A12(S04)3,3A120 3,15H20
as crystals which on further heating yield
(NH4)2S 04,3A12(S04)3,10A120 3,56H20. Under optimal
conditions of temperature and concentration 94% of
the aluminium originally in solution is precipitated in
5 hrs. The addition of silica gel greatly accelerates the
process, whilst precipitation is inhibited by sulphuric
acid. The precipitate is readily filterable, and does not
sinter on heating ; it constitutes a convenient source of
aluminium oxide for the manufacture of aluminium.
Under analogous conditions aluminium chloride solution
does not deposit basic salts, whilst aluminium sulphate
gives 43% yields of a salt, 2Al2(S04)3,4Al203,9H20.
Ammonium iron alum is practically quantitatively con
verted into the salt (NH4)2S04,2Fe2(S04)3,3Fe20 3,9H20,
and potassium alum and ammonium chrome alum are
similarly almost' quantitatively precipitated, whilst
potassium chrome alum does not under these conditions
deposit basic salts.
R. T ruszkow ski .
Extraction of [pure] beryllium , cæ sium , and
rubidium [oxides] from beryl. C. J a m e s , H. C.
F ogg, and E. D. Coughlin (Ind. Eng. Chem., 1931, 23,
318—320).—The finely-ground raw material is fused
with lime in a blast furnace. Thé resultant slag is
ground, decomposed with sulphuric acid, heated to
dehydrate the silica, treated with hot water, and the
liquor filtered, the filtrate being concentrated so that, on
cooling, potassium, cæsium, and rubidium alums crystall
ise out. The mother-liquor is treated with ammonium
sulphate and cooled to separate aluminium as ammonium
alum, and iron is removed by oxidising the solution with,
e.g.. potassium bromate or nitric acid, and carefully
precipitating with dilute ammonia solution, the last
traces of iron being eliminated by treatment with
hydrogen sulphide under slight pressure. Beryllium is
finally obtained as the basic carbonate by addition of
ammonium hydroxide or carbonate, from which a pure
white oxide is obtained on ignition.
The mixed
alums, as described above, on being fractionally crystall
ised accumulate the cæsium and traces of rubidium
in the soluble portion. These are separated by further
fractionation and/or precipitation of cæsium antimony
chloride and crystallisation of rubidium acid tartrate.
W . J. W r i g h t .
Storage of carbon m onoxide. 0. H. W a g n e r
(Brennstoff-Chem., 1931,12, 87—89).—The possibility of
storing large quantities of carbon monoxide under
pressure in steel cylinders containing a suitable absorbent
has been investigated. No suitable liquid solvent could
be found; for the best solvents, ether and pentane,
Ostwald’s coefficient (i.e.. the ratio of concentration of
gas in liquid to th at over liquid) amounted only to
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at 1 0 0 atm. Under 4 0 atm. pressure a cylinder filled
witli activated charcoal took up 1 - 4 times the amount
which could be compressed under the same pressure into
the empty cylinder, but a t 1 5 0 atm. and higher pressures
the volume of the adsorbed gas was less than the volume
of gas displaced by the charcoal. By the action of carbon
monoxide under high pressure on solid cuprous chloride
and bromide additive compounds (Cu2Hal2,2CO) have
been prepared. These can be utilised for the storage of
the g a s ; thus, under 1 5 0 atm. pressure, a cylinder
packed with solid cuprous chloride would take up 4 times
the amount of carbon monoxide as would be compressed
into the empty cylinder. To recover the gas a t atmos
pheric pressure the compound must be heated to about
50°.
A. B. M a n n in g .
Magnesia in m inerals.—See VIII. Lead tungate.
-S e e X III.

(d 1-38), which may be used in the manufacture of water
softeners. The acid solution is cooled to crystallise
out potassium alum, and the mother-liquor is evaporated
for a second crop of crystals. The alum is recrystallised
for purification and the final mother-liquors are distilled
for the recovery of the hydrochloric acid. The residual
liquor deposits a third crop of alum, and the remaining
solution is evaporated and heated to obtain a red pigment
from its content of ferric sulphate.
A. R. P ow ell .

P aten ts.

Apparatus for sublim ing sulphur. E. F. W h it e
(U.S.P. 1,773,562, 19.8.30. Appl., 13.11.24).—A flat
rectangular retort in which the sulphur is to be vaporised
contains a pipe terminating in a nozzle just above the
level of the liquid sulphur. A current of cold inert gas
at high pressure is blown through this nozzle, so that
the sulphur vapour is swept rapidly into a large, narrow,
vertical condensing chamber in which flowers of sulphur
are formed by the rapid cooling action of the large
surface and the gas stream. The gas is compressed
and returned to the nozzle continuously.
A. R. P o w ell .
Recovery of sulphur [from roaster gases], R. C.
B e n n e r and A. P. T hom pson , Assrs. to G e n . Ch e m . Co.
(U.S.P.
1,771,480—1, 29.7.30.
Appl., [a] 2.3.26,
[b] 30.6.26).—(a) The roaster gases are introduced with
coal into the upper part of a combustion chamber the
temperature of which is maintained at 700—800° by the
combustion of part of the coal by the air in the gases ;
in this way the coal is suddenly converted into a light
porous coke and the hydrocarbons evolved reduce the
sulphur dioxide to sulphur, a process which is completed
by passing the gas mixture through the bed of glowing
coke a t the lower part of this chamber. The issuing
gases are mixed with a further quantity of roaster gas
and passed over a bauxite catalyst at 500° to oxidise
any unchanged hydrocarbons, hydrogen sulphide, etc.
and thence to a condenser to recover sulphur, (b ) The
sulphur dioxide is reduced with gaseous hydrocarbons,
carbon monoxide, or hydrogen in the presence of a
bauxite catalyst heated a t 500° (cf. U.S.P. 1,773,293—4;
B., 1931, 295).
A. R. P o w ell .

0 -5

Manufacture of potassium nitrate. L e N itro -S el
Soc. A no n :, and J. M argoles (B.P. 343,287, 23.1.30).—
A potassium ore is caused to interact with saturated
sodium nitrate solution, and the mixture oxidised by
means of a peroxide, persulphate, or current of hot air.
The solution, freed from its impurities, is evaporated at
a high temperature, pure sodium nitrate being thus
separated continuously; the solution, after crystall
isation, yields potassium nitrate of 90% concentration.
W . J . W right .

Apparatus for manufacture of acid phosphate.
T. J. S t u r t ev a n t , Assr. to S tu rteva nt M ill Co.
(TJ.S.P. 1,773,287,19.S.30. Appl., 18.5.27).—Devices for
automatically moulding the mixture of sulphuric acid
and phosphate rock into a solid porous block, for
removing this block rapidly from the mould, and for
feeding it into the disintegrator are claimed.
A. R . P o w ell .
Manufacture of barium carbonate and sodium
sulphydrate [hydrogen sulphide]. J. B . P ierce ,
Jun ., Assr. to B arium R eduction Co r p . (U.S.P.
1.774,523, 2.9.30. Appl., 29.1.27).—Carbon dioxide is
passed into a hot solution made by mixing equimolecular
amounts of barium and sodium sulphides, each in 15—
20% solution, until all the barium is precipitated as
carbonate. The precipitate, after washing and drying, is
a dense, white powder weighing 67 lb./ft.3 (cf. U.S.P.
1,634,338 ; B ., 1927, 777). The solution is evaporated
for the recovery of sodium hydrogen sulphide.
A. R . P o w ell .
Production of thiocyanogen salts. E. Hene
(B.P. 343,178, 19.11.29. Ger., 19.11.28).—Metal sul
phides, hydrosulphides, polysulphides, or thiocarbonates
are heated above 300° with dicyanodiamide or thiourea,
with or without sulphur.
W . J. W rig ht .
Utilisation of greensand. W. V a u g h an and W. M.
B ruce , Assrs. to P erm utit Co. (U.S.P, 1,774,533,
2.9.30. Appl., 3.6.27).—Waste greensand, finer than
50-mesh, is treated with 2 vols. of 20% hydrochloric
acid and 1 vol. of concentrated sulphuric acid is added
slowly with stirring until decomposition of the sand is
complete. The gelatinous silica so obtained is separated
from the acid solution, washed, and dissolved in sodium
hydroxide solution to yield a solution of water-glass

Manufacture of carrier bodies for catalytic
agents. V e r . f . Ciie m . u . M e t . P rod . (B .P . 343,285,
22.1.30. Ger., 22.1.29).—Natural materials with a high
content of silicic acid, e.g., kieselguhr, excluding baseexchange materials, are heated with silicate-forming
metallic oxides or salts, the basic constituent being then
removed by treatm ent with a mineral acid.
W . J . W rig ht .

Manufacture of phosphorus com pounds. V ictor
Ch em . W orks , Assees. of H. F. N o yes , R. W e ig e l , and
II. W . E asterw ood (B.P. 343,390, 22.4.30.
U.S.,
29.4.29).—The gases produced by the reduction of
phosphorus ore in a blast furnace pass through a
separator and dust remover into a rectangular combus
tion chamber. This chamber is connected to a number
of equidistant regenerators, so th a t the conditions of
distribution to these of the gases containing phosphorus
pentoxide are the same. The gas flow is controlled so
th at as soon as one regenerator is heated to the desired
temperature the gas is diverted to another.
W . J. W right .
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Production of m ixtures com prising hydrogen
and nitrogen. H. R itt er (B.P. 343,054, 7.11.29. Ger.,
9.11.28).—Steam and a gas containing hydrocarbons are
passed over a nickel catalyst at 850°, the reaction taking
place in an annular vessel of high-grade steel. The
mixture is treated with preheated air and passed over
a nickel catalyst at 950—1200°, reaction being effected
without additional external heating.
Complete con
version of methane into hydrogen and carbon monoxide
is thus ensured, and the latter may be removed by any
desired process.
W. J. W rig ht .
Recovery of iodine [from natural brines]. C. W.
G ir v in , Assr. to G e n . S alt Co. (U .S .P . 1,774,882, 2.9.30.
Appl., 8.2.27).—The brine is treated with a reagent
which liberates iodine from the iodides in solution, the
iodine is absorbed in charcoal, and the charcoal is
treated with a solution of sodium hydrogen sulphite to
convert its iodine content into hydriodic acid. • Iodine
is then regenerated from the acid solution by addition
of oxidising agents and the purified charcoal is returned
to the adsorption vessel.
A. R. P o w ell .
Machines for handling superphosphate or like
m aterial. A./S . D ansk S vovlsyre - & S uperpho sph at F a b r ik , Assees. of K. W arm ing (B.P. 344,679, 24.3.30.
Denm., 20.9.29).
C rystallisation. Flaker. Synthetic am m onia.
—Seel. Hydrogen chloride. Mixed gas. H ydrogen,
sulphur, am m onia, and hydrogen sulphide from
gases.—See II.
[Acid-resisting] alloy.—See X.
Zinc w hite.—See X III. M anures.—See XVI.
VIIL—GLASS; CERAMICS.

Heat balances of som e ceram ic kilns.

H. H.

Ma n s u r (J. Amer. Ceram. Soc., 1931, 14 , 89—124).—

Six kilns (round, downdraught, muffle, horizontal
draught, semi-continuous, and continuous) were investi
gated. The details of instruments, methods, procedure,
and results are recorded.
J. A. S u g d e n .
M ullite form ations in ceram ic bodies. L. S olodovniko va (Trans. Ceram. Res. Inst., Moscow, 1930,
No. 25, 45—56).—The size and quantity of the mullite
formations depend on the temperature, duration
of firing, and porosity. Crystallographic data for
mullite needles are given.
Chem ical A bstra cts .
Organic com pounds as electrolytes and their
effect on the properties of clay slip and on the life
of plaster m oulds. C. W. P arm elee and C. G. H ar 
man (J. Amer. Ceram. Soc., 1931,1 4 , 139—147).—Piper
idine, tetramethylammonium hydroxide, or etliylamine
may replace the usual mixture of sodium silicate and
carbonate as the casting-slip electrolyte, and do not
possess the disadvantages of the latter, viz., adverse
effect on the life of the moulds and possible formation
of vitreous patches on the fired ware. The defloceulating
power of the organic compounds decreases in the order
given. Measurements of the viscosity and surface tension
of several clay slips were made and also transverse
strength tests of plaster.
J. A. S u g d e n .
Determ ination of the refractoriness of clay.
P. A. Z em yatchensk i and F. A. Z enkovich (Trans.
Ceram. Res. Inst., Moscow, 1930, No. 24, 1—29).—

When cones did not fuse, fluxes were added (ferric oxide
and lime being the best) and the relative refractoriness
was obtained by the use of tables.
Ch em ical A bstra cts .

K aolin as raw m aterial for refractories. E.
K ö hler (Trans. Ceram. Res. Inst., Moscow, 1930, No. 25,
1—44).—By firing at high temperatures, it is possible
to prepare very resistant products which show no
deformation at a pressure of 2 kg. per cm.2 above 1550°.
Chem ical A bstracts .

Volum etric determ ination of m agnesia and
alum ina in m inerals and refractory bricks. H.
E ck stein (Chem.-Ztg., 1931, 5 5 , 227).—For the deter
mination of magnesia the filtrate from the ammonia
precipitate in the ordinary course of analysis is boiled
with 3—5 g. of ammonium chloride, 2 c.c. of ammonia,
and 15 c.c. of 3% 8-hydroxyquinoline solution, the
yellow precipitate is collected, washed with hot very
dilute ammonia, redissolved in hydrochloric acid, and
reprecipitated as before, the second precipitate is dis
solved in dilute hydrochloric acid, and the solution ti
trated with 0 - I N -potassium bromide-bromate, using a
1% solution of indigo-carmine as indicator (1 c.c. of
0• lAr-K B r-K B r03 =0-000504 g. MgO).
Alumina
may be determined in refractories by fusing 0-5 g. of
the finely-ground material with 5 g. of fused borax, dis
solving the fusion in dilute hydrochloric acid, diluting
to 250 c.c., and treating 25 c.c. with ammonia to
neutrality, a few drops of hydrochloric acid, 5 g. of
sodium acetate, water to 100 c.c., and 3% 8-hydroxy
quinoline solution in slight excess to precipitate the
alumina. The washed precipitate is dissolved in hydro
chloric acid and the solution titrated as for magnesia
(1 c.c. = 0-000425 g. A120 3).
A. R. P o w ell .
G lass standards for varnish.—See X III.
P a t en ts .

Lehrs. L. M elle r sii -J ackson . From B all B ros .
Co. (B .P . 343,445—6 and 343,457, 12.11.29).—Com
ponent parts of a continuously operated lehr are de
scribed : (a ) deals with heat insulation, (b ) with a
feeding device, and (c) with a method of preventing the
transport rollers from sagging.
B . M. V e n a b l e s .
Ultra-violet [light] transm itting g la ss. W. C.
Assr. to Corning Gla ss W orks (U.S.P.
1,774,854, 2.9.30. Appl., 15.10.27).—Prim ary or vein
quartz, after treatm ent to remove titaniferous and
ferruginous impurities, is used as the main ingredient
in making glasses of this type. A typical batch com
position i s : S i0 2 75, N a 20 15, CaO 4, ZnO 5, and
A120 3 1% ; such a glass will transm it approx. 87% of
the radiation at 302 mm. in thicknesses of 2 mm.
C. B. M ar so n .
Furnace lining. G. D. E v a n s , A ssr. to A m er .
S melting & R e p in in g Co. (U.S.P. 1,775,161, 9.10.30.
Appl,, 14.3.28).—A lining for copper-refining furnaces
consists of silica particles bonded in a m atrix of oxides
of copper and absorbed silica. The lining is built up
by forcing finely-divided silica against the wall while the
charge is being withdrawn. Treatment of the lining
by this method increases considerably the working
life of the furnace.
C. B. M arson .
T aylor ,
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Lehr.
L. J. H abtle (U.S.P. 1,775,281, 9.9.30.
Appl., 10.12.26).—Flues are arranged in close heatexchanging relation with the tunnel for the goods and
a proportion of the used gases is returned to the flues
at points distributed over the length of the kiln.
B. M. V e n a b l e s .
Refractory brick. A. J. J ackman and C. L. J o nes ,
Assrs. to V e s u v iu s Crucible Co. (U.S.P. -1,775,396,
9.9.30. Appl., 31.5.28).—Composite bricks comprising
a body of relatively poor heat-conducting material
such as fireclay or silica have embedded therein rods of
relatively good, heat-conducting, non-metallic, refrac
tory material, e.g., a silicon carbide-graphite mixture.
The rods are placed in a direction normal to the face of
the brick which is to be exposed to furnace heating.
Bricks so constructed are less liable to spalling.
C. B. M arso n .
Furnace w all.—See I. W etting agen ts.—See III.
Mirrors.—See X. A dhesive.—See X III.
IX.—BUILDING MATERIALS.

Solubility of cem ent. D. W e r n e r (Tekn. Tidskr.,
1930, 60, No. 37, Kemi, 57—64, 68—72 ; Chem. Zeutr.,
1930, ii, 3835).—The removal of constituents of various
cements by shaking with water was examined ; the
results are expressed graphically. The use of acid
addenda to diminish the solubility of calcium is dis
cussed.
A. A. E ld r id g e .
H ygroscopicity of wood after various drying
processes. C. G. S chw albe and K. B e r n d t (KolloidZ., 1931, 54 , 314—326).—The experiments were con
ducted with fir and pine wood. When air-dried wood is
exposed to air which is 92% saturated with moisture,
it takes up water rapidly at first and then more slowly,
reaching a water content of 20%. Wood dried in a
vacuum a t the ordinary tem perature takes up less
water (18-4%), aud only 17-6% of water is taken up
hy wood dried in air at 105°. In all cases the maximal
absorption is reached after about 14 days. The hygro
scopicity of wood is reduced by heating at 105° in
oxygen or in nitrogen and the efiect is therefore not due
to an oxidation process. When wood is allowed to
swell in water and then kept in moist air the rate of
loss of water is slower than the regain of dried specimens,
and at equilibrium the wood contains about 1-2% more
water than do specimens which have previously been
dried. The hygroscopicity is also increased by allowing
the wood to swell previously in air saturated with
water vapour. Swelling and shrinkage are reversible
and exhibit hysteresis. Measurements of hygroscopicity
can be taken as a measure of swelling, and a simple
method for technical purposes is described. Extraction
of wood with alcohol or benzene does not alter the
hygroscopicity or swelling of the wood in water.
E. S. H e d g e s .
Flax resid u es.—See V.
P laster m ou ld s.—See
VIII. W aste pine w ood. Kauri tim ber.—See XIII.
P at e n t s.

Asphalt filler [for pavings etc.]. H . L . M ea d , Assr.
to Am er. Oya na m id Co. (U.S.P. 1,774,608, 2,9.30.
Appl., 9.5.25).— T he u se of p h o sp h a tic slim es an d
finely-divided d u sts an d silts, o b ta in ed in h yd rau lic
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mining operations and suitably pretreated, is claimed.
The fineness of the added material is such th a t 90%
passes 200-mesh, 75% 300-mesh, and 40% 400-mesh.
C. B. M a r so n .
Surface treatm ent of roads. F. C. R a n d s and
T. F. N. A le x a n d e r (B.P. 343,523, 20.11.29).—Road
surfaces which contain bituminous substances, and
especially those having an excess of this component,
are prepared for re-surfacing by treatm ent with an
oily solvent such as kerosene, creosote, etc.
R . H. G r if f it h .
Rotary k iln s. D rying wood etc.—See I. B itum 
inous dispersions. Pitch com position.—See II.
Refractory brick.—See V III. A dhesive.—See X III.
X.—METALS; METALLURGY, INCLUDING
ELECTRO-METALLURGY.

Explanation of the slag problem in the b asic
open-hearth furnace. R. B ack (Stahl u. Eisen, 1931,
51, 317—324, 351—357).—The amounts of iron and
manganese which pass by oxidation into the slag during
the melting down of a charge in the basic open-hearth
furnace and during the subsequent “ boiling” are
shown, by continuous analyses of metal and slag during
19 fusions, to increase with an increase in the CaO : S i0 2
ratio (7), bu t the manganese losses during melting are
liable to be somewhat variable (cf. Schleicher, B ., 1931,
250). In order to ensure the maximum return of
manganese to the metal bath during the deoxidation
stage, the slags produced should have V = 1-5—2.
More acid slags with V = 1-2—1-4 also give a good
return of manganese, whereas highly-basic slags with
V — 2-5—2-8 give, contrary to expectation, only a
poor return of manganese ; this behaviour is probably
due to the high content in highly basic slags of ferrosoferric oxide, which has a powerful oxidising action on
manganese in the metal bath.
The “ slag test ” is
shown to be a useful method of determining the correct
ness of the operations ; a good slag button should have
a completely smooth, glistening, black surface and a
beautiful m att-black fracture free from any trace of
lustre.
A. R. P o w ell .
New cyanide furnace [for steel hardening],
R. F. J ames and G. Coley (J. Franklin Inst., 1931,
211,327—334).—The chromium-nickel heating elements
used for steel hardening from a bath of molten cyanide
have a short and uncertain life owing to corrosion and
finally to burning out. Experiments showed th a t this
efiect was associated with the presence of cyanide vapour,
which cannot in practice be altogether excluded from
the element chamber. The corrosion increases with
the working temperature. I t is concluded th at it was
probably due to the formation of complex cyanides,
and th a t the provision of adequate air circulation,
which oxidises cyanides to inert cyanates, would prevent
it. A furnace was therefore designed with a baffle on
the air intake which directed the air on to the heating
elements during the heating period and against the cyan
ide pot during the cooling period. The size of the
elements was increased in order to lower the element
temperature without loss of heat capacity. This furnace
has been run for 1800 working hours without appreciable
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deterioration, which is a g rea t im p ro v em en t on usu al
practice.
C. I r w in .

Chemical reactions in the acid steel processes
and in the deoxidation of steel w ith m anganese
and silicon. H. S chenck (Aich. Eisenhiittenw., 1930—
1, 4, 319—332 ; Stahl u. Eisen, 1931, 51, 292—294).—
Curves have been constructed showing the relation
between the ferrous oxide content of molten iron a t
various temperatures and the manganese and silicon
contents, and from these curves ternary diagrams have
been developed to show the equilibria conditions between
the silicon and manganese contents of the metal and the
composition of the ferrous manganous silicate slag and
the amount of free ferrous oxide in the slag. High
temperatures tend to increase the silicon and manganese
contents of the metal, this tendency being also favoured
by the greater solubility of the hearth silica in the slag.
A t 1527° for metal containing 0-3% Mn and 0-05% Si
the composition of the slag in equilibrium is 8-6% FeO,
40% MnO, and 51-4% Si02 ; the slag contains 0-8%
of free ferrous oxide, and the metal 0-008% FeO
( = 0-0017% O). In order to obtain a slag of sufficient
fluidity for good deoxidation it is essential th a t the
manganese content of the metal exceed a definite mini
mum value, dependent on the silicon co n ten t; thus
for 0-05%rSi, a t least 0-13% Mn is necessary a t 1527° ;
for 0-1% Si, 0-22% M n; for 0-2% Si, 0-35% M n ;
and for 0-5% Si, about 0*5% Mn,
A. R . P o w ell .
Reduction of m agnetite and lim onite b y m ethane.
O. M ey er and W. E ilender (Arch. Eisenhiittenw.,
1930—1, 4, 357—360; Stahl u. Eisen, 1931, 51, 294—
295).—Reduction of limonite by methane commences
a t about 700°, and takes place more rapidly than th at
of magnetite a t a somewhat higher temperature. At
constant temperature the rate of reduction of both
oxides increases with increasing gas velocity to a maxi
mum and [then decreases at higher velocities; a t
constant gas velocity the rate of reduction increases
linearly with rise of temperature, the deposition of
carbon on the iron particles preventing sintering of the
mass. The shape of the reduction curves indicates
th at methane itself is not an active reducing agent, but
th a t reduction is brought about by the carbon and
hydrogen produced by its thermal dissociation; for
this reason it is impossible to obtain an iron sponge
sufficiently low in carbon and phosphorus to justify
the use of methane as a reducing agent for iron ores
in an externally heated furnace. On the other hand,
quite good sponges may be produced by a regulated
partial combustion of the methane inside the reducing
chamber in such a way as to produce the heat necessary
for the reaction and sufficient hydrogen and carbon
monoxide to effect the reduction; the consumption
of methane in this procedure may,- under favourable
conditions, be as low as 300 m,3 per ton of iron produced.
A. R. P ow ell .
Effect of certain elem ents on the segregation
of cem entite, and its relation to the m odification
process [in steels], J. H, A n d r e w (J. Roy. Tech.
Coll. Met. Club, 1929—30, No. 7,16—17).—The influence
of certain elements, notably manganese, has been studied.
Specimens of steels, containing (a) 0-08% Mn, 0-22% G,
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and (b) 0-60% Mn, 0-21% C, have been subjected to
prolonged treatm ent a t 1100—1300° followed by rapid
cooling in air. The carbide in (a) was largely present
as films in the grain boundaries, whereas in (b) carbide
occurred only as a constituent of pearlite. The effect of
manganese in this case is compared with th a t of sodium
in producing the modification of aluminium-silicon
alloys.
E. H. B ucknall .
Schem e for research on steel-production methods
on physico-chem ical principles. H. S chenck (Stahl
u. E isen , 1931, 51, 197—202).—T he im p ortan ce of a
th orou gh kn ow led ge of th e ch em ical rea ctio n s which
occur in th e m an u factu re o f ste e l is em p h asised and
several prom ising lin es of research are in d ica ted . F inally
a sch em e of co-op eration b etw een w orks, research labor
a tories, an d colleges for further ex a m in a tio n of the
m etallu rgical processes in steel m an u factu re is outlined.
A. R. P ow ell .

Large-scale

tests

in

pig-iron

an alysis.

K.

D aeves (Stahl u. Eisen, 1931, 51, 202—204).—The

results of daily analyses of pig-iron from three blast
furnaces over a period of three months’ working are
collated and frequency curves are constructed for
each element present, showing the distribution of the
results between the maximum and minimum values.
A further series of curves showing the relation between
the content of each pair of the elements silicon, mangan
ese, sulphur, and phosphorus indicates th at there is
some connexion between the amounts of these elements
in the pig iron irrespective of the conditions of operating
the furnace.
A. R. P o w ell .
H air-line cracks [in steel]. T. M. S ervice (J. Roy.
Tech. Coll. Met. Club, 1929—30, No. 7, 9—15).—Ingots
of steel (C 0-24—0-29%, Ni 3-4—3-8%, Cr 0-52—
0-82%, Mn 0-40—0-58%, S + P <0-35% ) have
been cast and subjected to hot-working. Ingots forged
hollow have yielded material free from cracks, but solidforged ingots were markedly affected by cracking. This
was especially the case when the temperature of final
annealing was above the Ac3 point. Similarly, forged
material annealed below the Acl point were sound, even
though the original ingot was badly cracked. The
defect arises from stresses set up in cooling after forging,
and not from unsoundness of the ingot, as was previously
believed.
E. H. B ucknall .
Vibration fatigue strength [of ste el]. W . S chnei
d e r (Stahl u. Eisen, 1931, 51, 285—292).—The impor
tance of a knowledge of the fatigue strength of construc
tional steels is emphasised and modern ideas on the
mechanism of fatigue are discussed. The effect of
surface irregularities, notches, bends, and variations
in the cross-section on the behaviour of metal subjected
to high loads is considered, and it is shown th a t the
fatigue strength of such metal is improved if it is first
subjected to a high static load above the yield point.
A. R. P ow ell .
Sensitivity of m ild Ingot steel to overheating.
E. P ohl , E. K rieger , and F. S au er w ald (Stahl u.
Eisen, 1931, 51, 324—326).—Specimens of electrolytic
iron (0-05% C, 0-11% Mn, 0-10% Cu, 0-013% P , and
0-03% S), mild steel (0-07—0-14% 0, 0-46—0-52%
Mn, 0-2% Cu, 0-025—0-044% P , and 0 -03-0-075% S),
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and molybdenum steel (0-16% C, 0-48% Mn, 0-14% Cu,
0-3% Mo, 0-011% P, and 0-02% S) were annealed for
1 hr. and for 5 hrs. a t 950—1400° and the increase in
grain size and depth of penetration of the oxide layer
measured. Grain growth in the electrolytic iron pro
ceeded regularly with rise in annealingI temperature
from 900° to 1400°, but in the other steels,’grain growth
was slow up to 1100°, above which it proceeded rapidly
to 1300°, and then ceased; in two cases a slight decrease
in grain size occurred a t temperatures just above the
Ac3 point. Burning of the metal commenced a t 1300°
in the case of electrolytic iron and a t 1350—1400° in
the steels; above 1400° all the steels showed an over
heated structure. In 5 hrs. oxidation had penetrated
to a depth of 0-3 mm. into electrolytic iron a t 1150°
and of 0-8—0-9 mm. into the steels a t 1300°. Appar
ently the variable sulphur and phosphorus contents
of the steels had little effect on the grain growth or
tendency to oxidise. Bending tests at 1200—1250°
showed th a t normalised steel behaves satisfactorily
owing to its fine-grained structure, whereas coarse
grained recrystallised steel rapidly develops intercrys
talline cracks.
A. B. P ow ell .
Volume changes of steel under elastic and plastic
stresses. H. H anem ann and R. Y am ada (Arch.
Eisenhiittenw., 1930—1, 4, 353—356 ; Stahl u. Eisen,
1931,51, 225—226).—The increase in volume of annealed
and worked steels during the application of the load
in the tensile test has been measured. The load-increase
in volume graph for any specimen is a straight line
within the elastic range, but becomes curved in the plastic
range; for all the samples tested the points a t which
this deviation occurred lay in a smooth curve bending
slightly towards the volume axis, i.e., plastic flow pro
duces an abnormal increase in volume. Steel the state
of which is represented by a point in the field below
this curve is in a metastable condition and will revert
to its normal volume after prolonged keeping or after
gentle heating.
A. R. P ow ell .
Determination of the creep lim it [of steel] by
an accelerated test. A. P omp and W. E nd er s (Stahl
u. Eisen, 1931, 51, 157—162).—The apparatus com
prises a furnace the temperature of which may be
maintained practically constant for very long periods
while the creep of the specimen is measured autom ati
cally on a photographic recorder. The creep of four
steels with 0-06—0-61% C, three cast steels, and a
13% Cr steel at 300, 400, and 500° has been followed
over periods up to 2400 hrs. Erom the results obtained
it is suggested th at the creep limit or endurance strength
of a steel a t any temperature should be taken as the
highest load which the specimen will withstand without
undergoing an elongation of more than 0-003%/hr.
between the fifth and the tenth hours of the test. To
determine the endurance strength at any temperature
the elastic limits (0-01, 0-1, and 0-2%) at th at tempera
ture are determined in the usual tensile machine and
10-hr. tests under these loads are made in the apparatus
mentioned above ; from the rates of extension found in
the period 5—10 hrs. the load corresponding with a
0-003%/hr. rate is obtained by interpolation.
A . R . P ow ell .
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T ensile properties of alloy steels at elevated
temperatui'es as determ ined b y the “ sh ort-tim e ”
m ethod. W . K ahlbaum , R. L. D ow dell , and W . A.
T ucker (Bur. Stand. J. Res., 1931, 6, 199—218).—The
proportional limits of the following steels have been
investigated by the “ short-time ” test, i.e., by determin
ing the stress-strain curve at the desired temperature
during \ h r . : plain carbon steel, and alloys of chromium-vanadium, chromium-vanadium-tungsten (also
with additions of aluminium and silicon), chromiumtungsten, nickel-molybdenum, and austenitic steels
containing nickel and chromium and in some cases
tungsten.
Addition of 1*5—2% of tungsten to a
chromium-vanadium steel improves the tensile pro
perties a t high tem peratures; further additions of
aluminium or silicon produce no marked improvement.
A marked increase in tensile strength of a steel brought
about by heat treatm ent is maintained at high tempera
tures only if the temperature of testing is kept below
th at of tempering. “ Short-time ” tests cannot satis
factorily replace “ flow ” tests at high temperatures.
C. W . G ebby .

Iodom etric determ ination of vanadium in special
steels and in ferrovanadium . W. W erz (Z. anal.
Chem., 1931, 83, 161—164).—The method described
previously (B., 1930, 1156) is modified as follows: the
steel (1—3 g.) is boiled with 25 c.c. of phosphoric acid
(¿1*7) and 200 c.c. of water and, when the metal is
completely dissolved except for a small amount of
chromium carbide, the solution is oxidised with nitric
acid [d 1-4), using an excess of 5 c.c. Red fumes are
expelled by boiling, the solution is filtered through a
porcelain filter crucible, and the filtrate boiled for
35 min. with 10 c.c. of 5% ammonium persulphate
solution. A further 25 c.c, of phosphoric acid are
added and, after cooling, 2— 10 c.c. of 0-2Ar-potassium
iodide. After 5 min. the iodine liberated is titrated
with thiosulphate. For ferrovanadium, 1 g. is dissolved
in 50 c.c. of 1 :1 nitric acid and the solution diluted to
500 c .c .; 50 c.c. are then mixed with 50 c.c. of phos
phoric acid, 150 c.c. of water, and 5 c.c. of nitric acid
(d 1 •4), and the analysis is finished as above.
A. R . P o w ell .
M etallurgical considerations in autogenous w eld
ing [of steel], F. R apatz (Stahl u. Eisen, 1931, 51,
245—253).—For mild steels electric welding with a clean
welding rod connected to the negative pole gives the
strongest joints, but the method is unsuitable for steels
with a high content of carbon and alloy metals. With
the~welding rod connected to the positive pole it is
difficult to get the welding metal to burn into the
work, but this arrangement is the most suitable for
spot-welding or for building up worn parts on highcarbon steels. Uncoated wires do not give satisfactory
welds with alternating-current arcs, but cored wires can
be used in many cases. Coated rods can always be
used with alternating-current, but with direct-current
arcs they should be connected to the positive pole.
The effect of the composition of the welding rod and the
welding conditions on the composition of the metal in
the welded joints is discussed at some length with refer
ence to many examples. The metal surrounding the
weld usually shows several zones of different heat
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treatm en t; immediately surrounding the weld is an
overheated zone, then a normalised zone, a less wellannealed zone, and finally, in many cases, a zone of
metal showing “ blue brittleness.” The extent of these
zones is greatest with gas welds and least with electric
welds made with uncoated rods. In the case of alloy
steels there may be zones of air-hardened metal. The
existence and extent of these various zones play a
considerable p art in determining the strength of the
weld.
A. R . P o w ell .
Pickling and etching [of m etal surfaces]. H.
K u r r e in (Chem.-Ztg., 1931, 5 5 , 133—134, 150—151).—
The composition, purpose, and method of action of
pickling baths for iron and steel are discussed and the
function of inhibitors is explained. The production of
m att, coloured, and etched surfaces on copper alloys
by treatm ent with concentrated acids etc., and
on aluminium and light alloys by means of alkaline
reagents is also described and details of the composition
and method of using numerous etching baths are given.
A. R. P o w ell .
Im portance of the crystal structure for the
determ ination of the elastic lim it and endurance
strength of electron.
W. S chm idt (Z. Metallk.,
1931, 2 3 , 54—57).—From crystallograpkic considera
tions it is deduced th a t it is not permissible to compare
the behaviour of hexagonal and cubic metals on the
basis of their conventional elastic limits. The true
elastic limit of a hexagonal metal can be deduced only
from a consideration of the whole load-extension curve.
Values for the static and dynamic endurance strength
and for the hysteresis of electron are recorded.
A. R. P o w ell .
Corrosion of early Chinese bronzes.
W. F.
Collins (Inst. Metals, Mar., 1930.
Advance copy.
25 pp.).—Numerous Chinese bronzes ranging in age from
the earliest known periods of the Chinese bronze age
up to 906 a .d . have been analysed and the nature of the
patina and patination or surrosion deposits thereon
has been determined in many cases. As has been
found to occur in the case of copper exposed to atmos
pheric corrosion, the corrosion products on Chinese
bronzes which have been buried for many hundreds of
years in the loess of Central China approximate in
composition and characteristics to natural minerals.
Many of the bronzes have a. high content of lead which
in some cases appears to replace the tin almost entirely.
A. R. P o w ell .
D ebism uthising lead w ith calcium . R. F. Cohn
(Trans. Amer. Electrochem. Soc., 1931, 5 9 , Preprint 2,
13—18).—The bismuth content of lead may be reduced
to below 0-05% by treating the molten metal with
calcium at 480°, cooling to just above the m.p. of lead,
and removing the dross, which resembles th at produced
in the Parkes process for desilverising lead, and consists
of a ternary bismuth-calcium-lead compound. This
treatm ent eliminates also the last traces of arsenic,
antimony, copper, and silver; the excess calcium is
removed by blowing air, steam, or chlorine through the
molten metal. Calcium may be added to lead as a leadcalcium alloy produced by electrolysis of fused calcium
chloride, using molten lead as the cathode, or by heating
lead with calcium carbide a t 870°.
A. R. P o w ell ,

Influence of pressure and tem perature on the
extrusion of m etals. C. E. P ea rso n and J. A.
S mythe (Inst, Metals, Mar., 1931.
Advance copy.
25 pp.).—Lead can be extruded into smooth rods
below 325°, cadmium at 100—260°, bismuth at 30—
250°, and tin at 16—223°. The rate of extrusion (R )
of all four metals is connected with the extrusion pressure
P by the equation log R = a. log P -f- log b, where a and b
are constants having distinct values for every tempera
ture and metal. The value of a decreases in a smooth
curve 'with increase of temperature in the cases of lead,
bismuth, and cadmium, being greatest for bismuth and
least for cadmium. For tin the value of a reaches a
minimum at about 160°, but in all cases the curves are
approximately hyperboles. The values of b at different
temperatures are really the rates of extrusions produced
by a load of 1 ton a t these temperatures. Numerous
photographs of the etched macrostructure of extruded
rods of these metals are reproduced, showing the
flow lines and zones of recrystallisation, and the
causes of certain defects in extruded rods are briefly
discussed.
A. R. P o w ell .
E lectrotherm ic zinc. A. W a lter (Trans. Amer.
Electrochem. Soc., 1931, 5 9 , Preprint 4, 27—31).—
The development of electrothermal zinc during the last
30 years is reviewed. In modern practice the roasted
ore is smelted with coke in a Heroult arc furnace, whereby
most of the zinc distils, leaving in the furnace a bottom
layer of lead covered with a thin layer of copper matte
and a thicker layer of slag containing 2% Zn. The
vapours from the furnace pass to a condenser, and
thence to a rotating drum which causes the condensed
particles to coalesce into liquid zinc. About 95% of
the distilled zinc is collected as crude liquid metal and
5% as “ blue powder.” The crude zinc contains
93—95% Zn, 2% Fe, and 5—3% Pb, and is redistilled
from a small closed retort heated by an indirect arc,
whereby 99 -7% Zn is obtained, leaving a pool of lead and
an iron alloy in the refining furnace. Current con
sumption is about 2000 kw.-hrs. per ton of ore and 1250
kw.-hrs. per ton of crude zinc. In addition to the zinc,
94—96% of the lead, about 95% of the gold and
silver, and about 80% of the copper in the ore may
be recovered from ores containing more than 1% Pb,
1% Cu, and 0-5 g. Au per ton. The zinc dust
obtained as a by-product contains 96% Zn and has a
reduction efficiency of 20% above that of ordinary
“ blue powder.”
A. R. P owell.

Influence of sm all quantities of foreign m etals
on the properties of refined zinc. ¡ 0. B a u e r and
P. Z u n k e r (Z. Metallk., 1931, 2 3 , 37—47).—Addition
of up to 3% of tin,•cadmium, magnesium, or antimony
to zinc reduces appreciably the pipe formed in cast
in g o ts; copper, lead, and iron, however, have no
action in this respect. Tin, antimony, lead, and cad
mium have no effect on the hardness or impact strength,
magnesium and iron make zinc hard and brittle, and
copper renders it hard and increases the tensile strength.
The variations in hardness, impact strength, and per
centage contraction on solidification for zinc alloys with
0—3% of each of the above metals are shown in a
series of graphs and tables.
A. R. P o w e l l ,
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Hot-galvanising w ith zinc and cadm ium . Anon.
(Chem.-Ztg., 1931, 55, 225—226).—An account is given
of the methods used in galvanising iron and steel sheets
by the hot-dipping process and in the preliminary clean
ing of the metal in pickling baths. Cadmium or
cadmium-zinc alloys are now replacing zinc in the
galvanising bath when a higher resistance to corrosion
is required ; these baths can be operated at lower
temperatures, e.g., at 220° for the alloy with 29% Cd
and 71% Zn, or atj)300° for the alloy with 17% Zn and
83% Cd, do not take up nearly as much iron as does
the ordinary zinc bath, and hence may be melted in
iron pots.
A. II. P ow ell .
Some properties of m etallic cadm ium . C. H. M.
X -R ay in v estigation of cold- and hotrolled cad m iu m . G. D. P reston (Inst. Metals, Mar.,
1931. Advance copy. 32 pp. [with appendix]).—The
physical properties of cadmium have been investigated by
means of tensile and ball-hardness tests and by electrical
conductivity measurements on “ aged ” and heattreated specimens in the cast, forged, and rolled condi
tions. Hardness changes in rolled material which occur
at room temperature are markedly affected by slight
changes in the conditions of working, such as the tem
perature produced during rolling, or according as rod
or sheet is the subject of examination. At the com
mencement of cold-working the metal hardens ; on
continued working it softens. By maintaining cadmium
cold during rolling, the material produced possesses
properties markedly different from those of metal
which is allowed to become warm during the process.
In the short-time tensile tests worked material is found
to be stronger than cast material, but under prolonged
stress the cast alloys are inferior to rolled samples.
Microscopical examination of the various specimens
shows th at in the cold-rolled condition the material
appears to be completely recrystallised and of fine
grain size, but prolonged ageing over a period of years
results in appreciable grain growth. After slight
straining, the microstructure of cadmium is rendered
complex, and full account must be taken of the efleet
of the methods of preparation for this work. Density
determinations of variously-aged specimens have also
been made.
The X-ray examination of samples of hot- and coldworked cadmium does not indicate an allotropie modifica
tion at room temperature and ordinary pressures, but
there are marked differences in properties which suggest
a preferred orientation.
0 . J. W a lk er .
Jen k in s .

I.

D eform ation of m e ta ls under pro lo n g ed lo a d in g .
Flow and fracture of a lu m in iu m . D. H anson

and M. A. W heeler (Inst. Metals, Mar., 1931. Advance
copy. 29 pp.).—The microstructure of polished speci
mens of aluminium subjected to static stresses a t various
temperatures has been examined in order to follow the
changes which occur during deformation by slow creep.
Prolonged application of a load which will ultimately
cause fracture causes a slow elongation at first, the rate
of which slowly diminishes ; this is followed by a stage
m which movement is almost or quite at a standstill,
and finally by a period in which flow commences again
at a rate which continuously increases until fracture
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ensues. Flow in the first period is due to slip within
the crystals, and its retardation is caused by the accom
panying hardening effect of this slip. Failure under
creep may be caused by intercrystalline cracking,
characterised by a low elongation and reduction in area,
by resumption of slip within the original crystals leading
to fracture of the normal tensile type, and by the
removal of strain-hardening due to recrystallisation,
leading to fracture with a high elongation and reduction
in area at the break. Aluminium fails by creep a t the
ordinary temperature by shear along the slip planes,
and polycrystalline aluminium by intercrystalline crack
ing at 250°. The behaviour of single-crystal specimens
of aluminium under creep conditions has been examined
a t temperatures up to 400° : in the third stage of flow
slip occurs only on some of the surfaces th a t had
previously slipped during the primary flow, and when
the rate of flow is slow slip is distributed over such a
large number of slip surfaces th a t a polished surface of
the metal may show only traces of slip bands. Lead fails
under prolonged stress a t the ordinary temperature
with a large elongation and a point fracture, but at 200°
it fails by the development of intercrystalline cracks.
A. R. P o w ell .
D im ensional stability of heat-treated alum inium
alloys. J. D . G rogan and D . Clayton (Inst. Metals,
Mar., 1931. Advance copy. 28 pp.).—Serious dimen
sional changes occur during the machining of many
aluminium alloys after quenching in cold water ; in the
case of “ Y ’’-alloy and duralumin these changes may
bo prevented by quenching in boiling water. No secular
changes occur in these alloys after completion of the
normal age-hardening process.
A. R. P o w ell .
Electrodeposition of gold from alkaline cyanide
solutions. E. T. D u n st a n (J. Chem. Met. Min. Soc.
S. Afr., 1930, 31, 118—127).—Attempts to recover the
gold from pregnant cyanide solutions, with simultaneous
regeneration of free cyanide, by electrolysis in a cell with
a rotating cathode showed th a t the recovery of gold
was much more difficult than by precipitation with zinc.
The current efficiency with solutions containing less than
10 dwt. of gold per ton was much below 1%, and no
regeneration of cyanide whatsoever was obtained.
A. R. P o w ell .
M icrostructures of fifteen silver Greek coins
(500 — 300 B.C.) and som e forgeries. C. F. E lam
(Inst. Metals, Mar., 1931. Advance copy. 10 pp.).—
Photomicrographic investigation of some ancient Greek
coins and of some forgeries shows th a t the structure
varies considerably, although coins from the same mint
and period resemble one another. All the genuine coins
were struck between dies, whereas the forgeries, with
one exception, were made by casting only. Analyses
indicate th a t the earlier coins were made of nearly pure
silver, and th a t in thejothers copper was included. The
forgeries contained copper and, in two cases, zinc.
O. J. W al k e r .
Silver alloys resistant to tarnishing and capable
of being age-hardened. J. A. A. L er o u x and E. R aub
(Z. Metallk., 1931, 23, 58—63).—The solid-solubility of
copper in a-zinc-silver solid solution is approximately
the same as that in pure silver, but the rate of diffusion
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is much greater. Hence, although these alloys undergo
age-hardening after appropriate heat treatm ent, the
reproduction of definite mechanical properties by this
treatm ent is difficult, and is rendered more so by the
tendency which the ternary alloys show to develop a
very coarse crystal structure. The solid-solubility of
nickel in the ternary alloys is less than 0-1% a t the
ordinary tem perature and somewhat above 0-3% a t
700°, but alloys with satisfactory working properties
may be obtained with up to 1-5% Ni. Such alloys
containing 83 -5% Ag and the remainder copper and
zinc in the Tatio 1 : 3 may be age-hardened a t 280°,
after quenching from 600—700°, without developing a
coarse crystalline structure. The optimum mechanical
properties are obtained after tempering for 3 hrs. a t 280° ;
the hardness then exceeds 90 and the tensile strength
42 kg./mm.2 with an elongation of 25%. Almost as
good results are obtained under similar heat-treatm ent
conditions with the plain copper-silver alloy with 83-5%
Ag, but the replacement of the greater p art of the
copper by cadmium destroys the capacity for agehardening, and it is not restored by addition of nickel.
A. R . P o w ell .
Nature and causes of efflorescences on electro
lytic silver coatings. H. M o ser , K. W. F röhlich ,
and E. R au b (Z. angew. Chem., 1931, 44, 97—100).—
Silver-plated brass or nickel-silver articles frequently
become covered with small white to yellow spots some
times shortly after plating and ■sometimes after the
lapse of many weeks. The spots appear to spread
outwards from small nuclei. Experiments indicate
th at these nuclei are small hollows in the plate filled with
the solution used for plating. At the base of these
hollows is usually either a speck of cuprous oxide derived
from the annealing of the base metal or a particle of
polishing material driven into the surface of the base
metal by too heavy buffing before plating. In the early
stages of plating silver fails to deposit on the impurities,
but when the plate thickens it grows over the inclusions,
thus forming a hollow which includes part of the plating
solution. On subsequently burnishing the deposit the
minute hole a t the centre of this hollow may be closed
up, imprisoning the solution contained therein, this sub
sequently works its way by chemical or electrolytic action
through the relatively thin film of silver covering it and
then spreads over the surrounding metal, causing the
characteristic efflorescences.
A. R . P o w ell .
Electric m elting of non-ferrous alloy. K. Okihoto (J. Fuel Soc. Japan, 1931, 10, 11—12).—The cost
of operating an oscillating, direct-arc type of electric
furnace in the melting of phosphor-bronze, brass, and
nickel is compared with the cost of using a coke crucible
furnace. Melting losses were 0-2 and 1-4%, respec
tively, and melting costs were in the ratio 35 : 60.
A. R . P o w ell .
Cathodic protection of m etals’in neutral solutions.
U. R. E vans (Metals & Alloys, 1931, 2, 62—64).—A
rapid method of determining the value of protectors
is to apply an adjustable E.M .F. through a resistance
(40,000 ohms) which is high compared with th at of an
experimental cell. A constant small current is allowed
to pass between the zinc anodes and the iron specimen
to be studied. The liquid, containing 0*1% of potassium
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ferricyanide as indicator, is run in, 2 c.c. each 15 sec.,
thus gradually increasing the area covered and decreas
ing the current density (C.D.). When the C.D. passes
below the protective value a blue discoloration appears
around the specimen. Remarkable variation between
individual specimens was observed without any reference
either to the nature or concentration of the neutral
solution. Sulphuric acid induced increased corrosion by
destroying the primary skin, but carbon dioxide and
calcium bicarbonate allow protection at C.D. lower than
those needed with other salts. The present work shows
th at the low C.D. recommended by Bauer and Vogel
only slightly reduced the attack, which is still serious
even at 5 times th at value if the solution is stirred.
C. A. K i n g .
Adhesion of electroplated coatings. W . B lum
(Metals & Alloys, 1931, 2, 57—59).—The best adhesion
of plated coatings may be expected when the metal
surface is absolutely clean of all foreign materials,
including grease, oxide, alkali, or soap. All metals
show a tendency to contract during deposition, and the
adsorption of hydrogen produces strains not only
during deposition, but later as the gas is escaping
gradually. I t may be predicted th at relatively soft
ductile coatings will be deposited under, conditions of
low cathode polarisation and high efficiency. Chromium
for abrasiou-resistance is usually applied directly to the
steel. For cleaning the steel it is best to make it anodic
in the chromic acid bath i ust before plating.
C. A. K in g .
T esting chrom ium plate for resistance to abra
sion. H . C. W olfe (Metals & Alloys, 1931,2, 60—61).—
A plated specimen rests horizontally, under the influence
of a determined load, on a Norton 120J alundum wheel
(diam. 2 in., face £ in.). The wheel is rotated a t a linear
speed of 10 ft./min. and is cleaned continuously. A
dial gauge measures the depth of the cut directly to
0-0001 in. Increased accuracy was obtained by the
use of a copper wheel rotating in a mixture of levigated
alumina, but the operation is longer and the abrasive
mixture soon becomes contaminated with particles of
chromium. The results of comparisons of the quality
of different chromium plate were quite satisfactory, but
were not so when compared with the abrasive resistance
of other metals.
C. A. K in g .
Resistance of chrom ium -plated plug gauges to
w ear. H . K. H ersch m an (Bur. Stand. J. Res., 1931, 6,
295—304).—Within the limits used in chromium deposi
tion, no material differences in the hardness of chromium
deposited directly on hardened steel (1% C) were found.
Microscopic cracks increased in number and resistance
to wear of unlapped chromium plate decreased with
increased thickness of deposit. The wear-resistance of
lapped chromium plate was increased by preheating to
300°. “ Milky ” and “ frosty ” deposits, subsequently
lapped, were more resistant than bright deposits similarly
lapped. Preliminary copper plating of the steel improved
the wearing properties of “ milky ” and “ frosty ”
deposits of chromium, but not of bright ones.
C. W. G ib b y .
Steam boilers.—See I. Varnish for tin s.—See
XIII. Tinned Insulations.—See XTV.
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P at e n t s .

B last fu rn ace. R. F ranchot and K. P . M cE lroy,
Assrs. to E erro Ch em icals , I n c . (U.S.P. 1,775,955,
16.9.30. Appl., 6.8.28).—An iron blast furnace is pro
vided with wide, refractory, heat-insulated conduits
for withdrawing gas containing cyanide vapour from
the hot zone of the furnace, just above the tuyères. The
gases in each conduit pass through a narrow jet-like
constriction into a collecting chamber in such a way
that a swirling stream of expanded gas, which is thereby
cooled, is produced in the chamber and the saline content
of the gas is deposited. Cooling of the gases is also
produced by the injection of cold gas through the
constriction, and the chambers are provided with
refractory filtering material so as to clean the gases
before they pass through a common flue into a heat
exchanger in which they preheat the air feed to the
tuyères.
A. R. P o w ell .
[Regenerative] open-hearth [steel] furnace. T. T.
H cE n t e e (U.S.P. 1,775,367, 9.9.30. Appl., 13.12.21).—
The ends of the furnace are each provided with a throat
opening into the hearth, an uptake communicating with
the throat, a nozzle extending through the wall of the
uptake and towards the throat, a second stationary up
take connecting with the nozzle which is supported by a
carriage to adm it of its being moved in the throat,
and a water-seal between the nozzle and the stationary
uptake flue to prevent escape of gases in any position
of the nozzle.
A. R. P o w e l l .
Open-hearth furnace construction, (a—h, k—p)
G. L. D anfo rth j u n ., (i, j ) E. J. M cD o nnell , (q)
R. S. A. D ougherty , ( r , s ) A. T. Eæ ller , (t , u ) F . Orth ,
(v) H . E. S m ythe , and (w) R. H . S te v e n s , Assrs. to
Open H earth Combustion Co . (U .S .P . 1,769,209—
1,769,213, 1,769,366—8, 1,769,446—7, 1,769,492—6,
1,769,678, 1,769,826,
1,769,842—3,
1,769,853—4,
1,769,863, and 1,769,866, [ a— w] 1.7.30. Appl., [ a ]
27.12.21, [b ] 28.1.22, [c] 2.2.22, [d ] 15.3.22, [e , h ]
6.4.22, [p] 8.10.21, [ g ] 28.11.21, [i, j ] 16.5.21, [ k ] 26.9.21,
9.10.22, [ m—o] 4.4.30, [p] 10.7.22, [q] 8.5.22, [ r , s ]
5.12.21, [ t ] 7.2.21, [u] 6.9.24, [v] 9.1.22, [w] 22.9.21.
Renewed [ l] 11.4.30).—Various arrangements of the
ports, air uptakes, flues, valves, and dampers governing
the admission of air and gas to regenerative open-hearth
steel furnaces are claimed.
A. R. P o w ell .
[M etallurgical and like] furnaces.
Meld ru h s,
D ro ., and S. N. M e l d r u m (B.P. 3 4 3 ,0 0 1 , 2 .8 .2 9 ). —In a
furnace provided with a mechanical stoking device
liable to be damaged by radiated heat, such device is
separated from the furnace proper by a water-cooled
collar. [Stat. ref.]
B. M . V e n a b l e s .
E lectro th erm ic zinc furnace. E. C. Gaskill
(U.S.P. 1,775,591, 9.9.30. Appl., 17.9.28).—The furnace
comprises a shaft made up of a series of separately sup
ported spaced sections to provide for expansion and
contraction and for openings through which the zinc
vapours can escape. The upper part of the furnace
contains three electrodes spaced a t angles of 120° to
one another round the shaft and the lower part contains
three corresponding electrodes which are displaced at
180° with respect to the corresponding electrodes a t the
top of the furnace so th at the current passes down the
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shaft diagonally. Each of the three pairs of electrodes
has its own current supply from a single-phase alternat
ing-current transformer. The shaft is supplied continu
ously with a mixture of zinc oxide and coke, which is
heated to the required reducing temperature by the
resistance of the column to the current ; the issuing zinc
vapours are condensed to metal or burned to zinc oxide.
A. R. P ow ell .
Sintering m achine [for blast-roasting sulphide
ores]. C. H. M ace (U.S.P. 1,773,916, 26.8.30. Appl.,
25.5.28).—The apparatus comprises a laterally inclined
hearth surmounted by a movable, refractory-lined hood
into which is directed one or more oil-fired burners in
such a way th at the flame passes round the inside of the
hood and downwards over the inclined bed of ore.
A. R. P o w ell .
Crucible for alum inotherm ie reactions.
H.
S chultz (U.S.P. 1,774,816, 2.9.30. Appl., 24.7.29. Ger.,
31.8.28).—The crucible comprises a conical sheet iron
casing with a thick refractory lining surmounted by a
heavy cast iron annulus which is bolted to the lower
casing by means of external lugs. The crucible is
especially adapted for welding iron or steel by the
aluminothermie process ; the cast iron top resists the
action of the slag formed and thus prolongs the life of the
refractory-lined portion in which the metal formed by
the reaction collects.
A. R. P o w ell .
T reating [oxidised copper] ores [preparatory to
flotation]. J. M.* Callow , Assr. to U n io n Carbid e
S ales Co. (U.S.P. 1,774,786, 2.9.30. Appl., 15.1.27).—
Coarsely crushed, oxidised copper ores are made into
a thick paste with water and the paste is fed by means of
a screw conveyor into a wet ball mill with a short feed
aperture in which the thick paste as it passes into the
mill forms a continuous gastight plug. Calcium carbide is
added to the mill so th at on grinding the ore the particles
of copper mineral are coated with copper acetylide. The
discharge from the mill passes into a water-sealed
classifier from which the coarser particles are returned
for regrinding and the water passes to a vacuum appar
atus in which the excess acetylene is recovered and from
which it is returned to the mill.
A. R. P o w ell .
R eduction of o re s of reducible oxides [e.g., iro n
o res]. T. F. B aily (U.S.P. 1,775,713, 16.9.30. Appl.,
3.1.24).—A mixture of finely-divided iron ore and an
excess of carbon over th a t required for its reduction is
allowed to fall in a regulated continuous stream through
a closed shaft furnace provided with an annular gastight chamber containing granular carbon heated by
electrical resistance and situated near the bottom of the
furnace so as to form a constriction in the shaft. Through
tuyères in the lower part of the furnace below the auxil
iary resistance heater is passed a current of hot carbon
monoxide which in passing up through the shaft efEects
reduction of the ore. The gases from the top of the shaft
pass through a bed of hot coke to regenerate carbon
monoxide for further use in the process. At the bottom
of the furnace is a pool of molten iron containing an
excess of carbon to form carbide.
A. R. P ow ell .
Production of sponge iron from its ores. F.
K r u pp A .-G . F r ie d r ic h -A l f r e d -H utte (B.P. 343,618,
29.11.29. Ger., 20.9.29. A ddn. to B.P. 340,641 ; B..
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1931, 255).—The gas withdrawn from the blast furnace
as claimed in the prior patent is coolcd, freed from dust,
and reheated before being returned to the furnace.
A. R. P o w ell .
U niting of iron w ith other m etals and elem ents.
W . H . S m ith , Assr. to G e n . R eduction Co rp . (U .S .P .
1,775,358, 9.9.30. Appl., 23.9.29).—Finely-divided iron
is mixed with carbon or other alloying element and the
mixture is compressed into the desired shape and
heated at a temperature below the m.p. of iron, but
sufficiently high to cause the second element to alloy
with the iro n ; further pressure is then applied to
consolidate the article into a solid uniform mass. If
desired, the proportion of alloying element may be
varied in the different parts of the article when making
the mixture, so as to confer special properties, e.g.,
great hardness, on certain parts.
A. R . P o w ell .
[Cast-]iron alloys. W. E. D e n n iso n (B.P. 343,745,
19.2.30).—Cast iron containing 3—3-5 (3-35)%C, 1-5—3
(2-25)% Si, 0-5—2 (0-7)% Cu, 0-25—0-75 (0-43)% Cr,
0-7% Mn, and the usual amounts of sulphur and phos
phorus is claimed to be highly resistant to corrosion by
dilute sulphuric acid.
A. R. P o w ell .
M anufacture of alloy steels. C. A enold (B.P.
343,700, 21.1.30).— T he flu orin e-con tain in g slag u sed in
th e rem oval of sulphur an d phosp h oru s from th e iron
is replaced b y an alk alin e-earth a n d /o r m agn esia m e ta 
silica te slag before a d d itio n of th e a llo y in g elem en ts in
th e form o f ferro-alloys. A s th e tem p eratu re fa lls th e
slag is rendered m ore fluid b y th e gradual a d d itio n o f
alkali m etasilicate.
A. R . P o w e ll.

Steel alloys. F . K ru p p A.-G. (B.P. 343,464,18.11.29.
Ger., 20.12.28).—Molybdenum or vanadium steels with
0-5-5% Ti or Be and/or 0-75— 4-9% Si are claimed to
maintain their high strength at temperatures above
600°.

A, R. P owell.

[N ickel-chrom ium ] steels. C. K. E v e e it t , and
E . A ll en & Co ., L t d . (B.P. 343,997, 30.10.29).—Steels
containing up to 2% Cu, 0-5—2% W, and/or 0-25—
1% Mo, together with 8—20% Ni and 12—24% Cr are
claimed. The nickel and chromium contents in any
case exceed 32%.
A . R. P o w ell .
Ferrous alloys [containing copper, silicon, and
alum inium ].
B. D. S aklatw alla (B.P. 344,167,
31.1.30).—The alloys comprise iron with 0-5—5% Cu,
0-5—6% Si, and 0-1—2-0% Al; they are claimed to
resist scaling and corrosion at high temperatures.
A. R. P o w ell .
Cobalt high-speed tool steel. Oesterreichische
S chm idtstahlw erke A.-G. (B.P. 343,508, 14,11.29.
Austr,, 14.11.28).—The steel contains 3-45—18-91% Co,
16-9—22-1% W, 0-13—1-06% Mo, 0-09—2-13% Ta,
0 •51—1 -74% Y, and 0 ■88—1 •21 % C. A. R. P o w ell .
Purification of zinc ore. 0 . G erlach , Assr. to
M atth iesso n & H eg eler Zin c Co . (U.S.P. 1,773,991,
26.8.30. Appl., 31.12.27).—Roasted blende containing
3—5% S is mixed with a small quantity of water and
spread in a 2-in. layer on a |-in. layer of coarse sinter on
the grate of a sintering machine in which it is heated at
about 1500° by means of an oil flame containing excess
of oil and steam introduced into a movable hood which
travels over the grate. In this way the cadmium and
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lead are partly volatilised and partly caused to enter
the lower layers of the charge. The upper layers of the
sintered material are scraped oS and sent to the retort
house, and the lower layers are returned to another grate
for re-sintering.
A. R. P o w ell .
Refining of lead bullion. G. K . W illia m s (U.S.P.
1,774,688, 2.9.30. Appl., 28.3.29. Austral., 11.4.28).—
Molten lead containing gold and silver is fed, together
with the requisite quantity of zinc for desilverising, into
the top of a deep kettle the upper part of which is main
tained at a temperature sufficient to cause alloying
between the zinc and precious metals and the lower part
of which is maintained just above the m.p. of the eutectic
zinc-lead alloy. The feed to the kettle and the removal
of desilverised lead from the bottom is continuous, whilst
a steady temperature gradient is maintained from top to
bottom of the kettle and the crusts are removed inter
m ittently as they become rich in silver. The process may
also be carried out in a series of kettles, the underflow
from one passing into the top of the next and the tempera
ture falling regularly throughout the series, th a t in
each kettle, however, being maintained constant.
A . R. P o w ell .
Rem oval of a lead coating from articles. Dddzeele Co rp . of A m er ic a , Assees. of C. L. M antell
(B.P. 343,793, 29.3.30. U.S., 29.3.29).—The article is
immersed in a hot 15% sodium chloride solution contain
ing 5% of sulphuric acid and 0-001—0-5% of nickel
or platinum chloride as a catalyst.
A . R. P o w ell .
Treatm ent of galvanised articles. H. B. N ew h a l l ,
H. W. P le iste r , and C. A. G ib l in , Assrs. to H. B.
N ew h a l l Co r p . (U .S .P . 1,773,495, 19.8.30.
Appl.,
21.8.28).—The articles are transferred from the gal
vanising kettle to a rotary screen inside a closed chamber
through which is passed a mixture of air and sulphur
vapour or into which is blown sulphur dust while thé
temperature is maintained a t 400—500°, the apparatus
being rotated to remove excess zinc and to produce a
bright non-oxidised surface on the articles.
A . R. P o w ell .
Production of m etal layers.
B. L o ew e (B.P.
343,875, 11.10.29. Ger., 13.10.28).—Metallic layers of
magnesium, aluminium, iron, calcium, mercury, or
cobalt are produced on metallic or non-metallic articles
by sublimation in vacuo, and a volatile compound of
another metal, e.g., nickel, chromium, copper, arsenic,
or tungsten, is caused to react with the first layer in
order to effect an interchange of metals in the layer.
The method is particularly applicable to the production
of electric condensers, vacuum vessels, or electric
resistances.
A. R. P o w ell .
Manufacture of optical m etal m irrors. J. Y.
J ohnson . From I. G. F a e b e n in d . A.-G. (B.P. 343,424,
12.8.29 and 23.1.30).—An alloy of 92-2% Ag and 7-8%
Al is vaporised at a pressure of 10*4—10~5 mm. on to a
heated surface of quartz or glass with a low alkali
content.
A. R. P o w ell .
Casting of m etal. E. B o rnand and H. A. S ch la ep f e r (B .P . 343,648, 14.12.29. Fr., 21.12.28).—The upper
part of the metal in the mould is heated by an immersed
high-frequency induction unit to prevent the formation
of shrinkage pockets.
A. R. P o w ell .
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Production of m etal sponge. E . G. T. Gustafsson
(B.P. 843,954, • 19.11.29. Swed., 28.11.28).—Oxidised
ores of iron, nickel, cobalt, or chromium and iron are
mixed with a slight excess of finely-divided, carbonaceous
reducing agent and/or a thermal reducing agent and the
mixture is briquetted. The briquettes are then heated
in a stream of gaseous, liquid, or solid (dust) fuel mixed
’« tli a slight excess of air to burn away the excess reducing agent in the briquettes. The reduction is effected in
shaft or rotary furnaces in which the gas stream is
applied countercurrent to the movement of the charge.
A. R . P ow ell .
Electrolytic cleaning of m etal [iron or steel].
T. E. D u n n , Assr. to B ullard Co . (U.S.P. 1,775,671,
16.9.30. A ppl., 1.11.26).— The article is m ade th e cath od e
in an acid solu tion co n tain in g a lea d sa lt an d a high
current is passed th rou gh th e so lu tio n from a lead
anode so th a t as th e scale is rem o v ed from th e iron or
steel surface it is replaced b y a p ro te c tiv e c oa tin g of
lead.
A . R . P ow ell .

Electroplating. W. S. M ur ra y , Assr. to On e id a
Community, L t d . (U.S.P. 1,772,840, 12.8.30.
Appl.,
8.3.24. Renewed 28.7.27).—The bath contains a number
of anodes and means for automatically changing the
current from one to another and altering its density for
uniform, predetermined periods while keeping the same
cathode in the circuit so as to vary the coating deposited
on different parts thereof in a regular manner.
A. R. P o w ell .
Electroplating alum inium and its alloys [with
zinc]. H. S u tt o n and H. C. C ocks (B .P . 344,133,10.1.30).
—The surface of the article is cleaned in solvents which
remove the oxide film, sand-blasted, and plated with
zinc in a bath of pn 3-5—5-5, e.g., one containing 144 g.
of zinc sulphate crystals, 34 g. of sodium acetate crystals,
aud 1 g. of gum arabic, per litre.
A. R. P o w e l l .
Electrodeposition [of zinc] on alum inium and
its alloys. H. S utton and H. C. Cocks (B.P. 343,685,
10.1.30).—The bath used comprises a solution of sodium
zinc cyanide in dilute ammonia and is operated at
8 volts at 15—25°, using zinc anodes.
A. R . P o w ell .
Casting of m etals, ceram ic m asses, and other
suitable m aterials [for dental plates etc.] b y the
centrifugal process. P. C. E ritzsciie (B.P. 342,861,
6.1.30).
H eat-treatm ent furnaces.
Regenerative fur
naces. Heat insulation. Steel abrasives. J ig s.—
Sec I. R oaster g a s e s .—See VII. Furnace lining
[for copper].— See V III.
XL—ELECTROTECHNICS.

Tar rem oval. M ethane. Transform er oils etc.—
W elding. Zinc. Gold. Electroplated
coatings. Protection of m etals. Non-ferrous alloy.
—See X. Insulated conductors.—See XIV. N u
trient in so ils.—See XVI. Conductivity.— See XVII.
See II.

P a t en ts.

Incandescence e lectric la m p s [w ith reflectin g

bulbs]. J. V a n E ck and H. F ekkes (B.P. 344,611,
29.1.30. Belg., 9.8.29).

M ercury-vapour rectifiers. A.-G. B ro w n , B o veri
& Ci e . (B.P. 344,901, 5.11.29. Ger., 8.11.28).
[Partition w alls for] electrical accum ulators.
H. W e h r l in (B.P. 344,709, 26.4.30).
[Hard-paper] insulators. I n t e r n a t . Ge n . E lectric
Co., I n c ., Assees. of A llgem . E lek tricitats -G e s . (B.P.
345,090, 18.3.30. Ger., 19.3.29).
Scale rem oval. Gas cleaning.—See I. M ixed
gas.—See II. Casting m etals. Cleaning m etals.
Zinc furnace. Zinc on alum inium . M etal layers.
E lectroplating.—See X.
XII— FATS; OILS ; WAXES.

D etection of foreign fats in cacao butter.
B.
P aschke (Z. Unters. Lebensm., 1930, 60, 327—331).—
Since, according to Amberger and Bauch (B., 1925, 105),
cacao butter consists entirely of the glycerides of palm 
itic, stearic, and oleic acids, any addition of fat
containing lower fatty acids may therefore be detected
by isolation of the latter. Thus 21 g. of fat, 150 c.c. of
96% alcohol, and 3 c.c. of concentrated sulphuric acid
are boiled briskly under reflux for 5—6 hTS. The
solution is poured into 1 litre of water and the esters
are extracted by means of light petroleum. The
petroleum solution is washed several times with its
own volume of water to remove sulphuric acid and
alcohol, and dried over sodium sulphate. After removal
of most of the solvent by distillation, the remainder is
removed from the esters completely by heating on the
water-bath for 2 hrs. The esters are then fractionated
in vacuo, 50% being distilled over. The distillate is then
redistilled, 3—3-3 g. being distilled over. The quantity
of distillate is controlled by weighing the receiver.
The saponification values of the residue and of the two
fractions distilled are next determined, using 2-5 g.
of esters and saponifying with 30 c.c. of 0 -5V-alcoholic
potash for 10 min. under reflux on the water-bath.
If S 1 be the saponif. value of the first distillate, S 2 th a t
of the second distillate, and S3 th a t of the residue,
then the weight of foreign fat, expressed as coconut
oil, present in 100 g. of cacao butter is (S 2 — S 1 — 5 •5)/2
or (S2 — S 3 — 9 ■5)/2, the latter value being less accurate
than the former. The value
of the fractions (Zeiss
butyrorefractometer) is also useful.
W . J. B o yd .
“ S c h e ib e r ” oil. G. G. S w ar d (Amer. Paint &
Varnish Manufrs.’ Assoc., Feb., 1931, Circ. 377, 126—
127).—The constants of 3 samples—unprocessed, blown,
and heat-thickened—of “ Scheiber ” oil (the glyceride
of dehydrated ricinoleic acid [cf. B.P. 306,452—3 ;
B., 1930, 726, 871]) are reported. The unprocessed oil
dries overnight to a frosty film. If 0-03% of cobalt
be added in the form of drier, it dries with a clear film
in 3—4 hrs. Their properties indicate th at these oils
could give satisfactory varnishes.
S. S. W oolf .
O iticica oil. G. G. Sw ard (Amer. Paint & Varnish
Manufrs.’ Assoc., Feb., 1931, Circ. 377, 120—125).—
A review of the properties of oiticica oil and a biblio
graphy are given, and the constants of two recent
samples of the oil are reported. Spar varnishes made
from these oils compare favourably with tung oil
varnishes, both in appearance and character of film.
Exposure tests are in progress.
S. S. W oolf .
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Bodied pilchard oils. S. A. L e v y (Amer. Paint &
Varnish Manufrs.’ Assoc., Feb., 1931, Circ. 377, 139).—
The constants of 4 samples of bodied pilchard oils,
ranging in viscosity from 1 -5 to 25 poises arc tabulated.
The oils were pale and had no pronounced odour. On
refrigeration (8 hrs. at —15°), they showed opalescence,
but did not deposit crystalline salts.
S. S. W oolf.
P hysical constants of oil from seeds of R ibes
ru b ru m , L. A. J er m stad (J. Pharm. Chim., 1931,13,
[viii], 243—244).—The seeds of Norwegian red currants
(Ribes rubrum, L.) contain 20-4% of an oil having (P°
0-9311, m20 1-4801, iodine value 176-3, saponif. value
193-3, and containing 1-8—2-3% of unsaponifiable
m atter of which 1% is phytosterol.
F. 0 . IIo w itt.
Flax w ax.—See V. Linseed.—See XVI. Coconut
o il.—See XIX.
P a ten ts.

Refining of fatty acids obtained by oxidation
of paraffin w ax or other high-m olecular organic
com pounds. J. Y. J ohnson . From I. 6. F a r b e n in d .
A.-G. (B.P. 342,670, 23.10.29).—The products of the
destructive oxidation of paraffin wax (etc.) with nitrogen
oxides are heated at temperatures not above 300°
with gaseous reducing agents, e.g., carbon monoxide,
hydrogen, water-gas, under pressure if desired. If
hydrogen be used, e.g., with a catalyst, or nascent
hydrogen or electrolytic reduction, lower temperatures
(50—180°) may be employed. The reduced products
are worked up by distillation etc. in the usual manner.
E. L ewicowitsch .
Modification of the physical properties of
thickened fatty oils. L. A u e r (B.P. 341,453, 8.7.29).
—When thickened fatty oils (in which the disperse
phase is in relatively high concentration) are used, simple
dispersion of the modifying agent in the starting
material is sufficient without prolonged heating. The
modifying agents are those of the prior patents (for
which see B., 1930, 652), particularly lithium carbonate
or sulphite, o- and p-nitrophenols, benzoic acid, benzenesulphonyl chloride, barium thiocyanate, chlorosulphonic
acid, zinc bromide, naphthalene tetrachloride, 2 :5 diclilorobenzenesulphonic acid. Dispersion is facilitated
by using a solution of the modifying agent, e.g., in benz
ene, methyl ethyl ketone, etc. [Stat. ref.]
C. H o llin s .
Manufacture of sulpho-derivatives of the higher
fatty acids. I. G. F a r b e n in d . A.-G. (B.P. 342,761,
6.11.29. Ger., 6.11.28).—Lim e-and acid-resistant deriv
atives of this type are prepared by refluxing the halogenated derivatives of fatty acids (or hydroxylated
fatty acids), such as those described in B.P. 336,623
(B., 1931,149), with aqueous sodium sulphite, preferably
under pressure, and a t temperatures of about 100—150°.
The products are water-soluble and liquid or solid accord
ing to the conditions.
E. L ew k o w itsch .
Flalcer. Refining of oils etc.—See I. W etting
agents.—See III. Varnishes.—See XIII.
XIII.—PAINTS; PIGMENTS; VARNISHES; RESINS.

Extraction of terpene chem icals from w aste
pine wood. I. W. H um ph r e y (Inst. Chem. Eng.,
Mar., 1931. Advance proof. 11—16).—T hestum psare

milled and extracted by the steam and solvent process
to yield turpentine, pine oils, and resin. Known
methods by which these products may be fractionated,
purified, or converted into their derivatives are outlined.
T , M cL ac hlan .

Turpentine in varnishes and paints. A. G.
V a u d in (Bull. Inst. Pin, 1931, 4).—The use of white
spirit as a turpentine substitute is considered disadvan
tageous on the grounds of differences of distillation range,
viscosity, solvent power, ease of working, drying power,
surface tension, yield value, etc.
S. S. W oolf .
[M easurem ent of] hid in g power [of paint].
S. A. L e v y (Amer. P aint & Varnish Manufrs.’ Assoc.,
Feb., 1931, Circ. 377, 135—136).—The linoleum used
in the “ brushout ” test previously described (cf. Circ.
362 ; B., 1930, 569) has been modified to conform to the
following definition (A.S.T.M.) : “ A contrasting back
ground of black and white; the black to be less than 8%
in brightness, and the white to be 80% ± 2 in bright
ness.” Using such a background, results of good con
cordance were obtained.
S. S. W oolf .
Effect of wood grain on paint durability. H. A.
G ar d n er (Amer. Paint & Varnish Manufrs.’ Assoc.,
Feb., 1931, Circ. 377, 128—130).—Exposure tests
indicate th at fiat-grain heart-side, or flat- and anglegrain sap-side, woods are not satisfactory woods to
paint compared with vertical-grain wood. When
other than vertical-grain woods are employed, aluminium,
chromate, or graphite primers give better results than
do white primers.
S. S. W oolf .
Red lead. A. V. Bi.om (Farben-Ztg., 1931, 36,
1045—1046).—The behaviour of red lead with linseed
oil is not controlled entirely by its content of free
litharge and by its degree of dispersion. The actual
constitution of the particles themselves is a variable
to be taken into account, as is indicated by microscopical
examination. The existence of 6 types of particle
of different activities is suggested, and these are illus
trated by diagrams.
S. S. W oolf .
Lead tungate. H. A. G ar dn er (Amer. Paint &
Varnish Manufrs.’ Assoc., Feb., 1931, Circ. 377, 133—
134).—The preparation of lead tungate, by adding
litharge and lead carbonate to heated tung oil fatty
acids, is detailed and its solubility in various solvents
and miscibility with oil, rosin, etc. are summarised.
S. S. W oolf .
“ N on-fastness to o i l ” of m ineral um bers.
A. E ib n e r , R . S chwarz, and E . R ossm ann (FarbenZtg., 1931, 36, 962—964, 1006—1007, 1046—1049).—
The question of saponification of fatty oils by basic
pigments during the drying of oil paints is discussed at
considerable length, the historical development of the
conception of “ soap-formation ” in paints being traced,
with special reference to lead pigments of different
basicity. Experiments on the preparation of lead and
zinc “ soaps ” a t normal and raised temperatures are
described, and the stoicheiometry of the reactions is
dealt with. Umbers are much less basic than litharge
and zinc oxide, and their “ non-fastness ” is due to the
formation of oleosols rather than to saponification.
The formation of crystalline peroxides as intermediate
products in the film formation of linseed and poppyseed
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oils is deduced from a stu d y of v ariou sly trea ted pastes
of umbers in th ese oils.
S. S. W oolf .

Varnishes for preserve tins. G. H ina rd (Peint.
Pig. Ver., 1931, 8, 1394—1397).—The requirements of
lacquers for tins intended to contain fruit, jam, vege
tables, fish, etc. are described. Resistance to “ tooling,”
“ retorting,” and the action of acids, and freedom from
residual odour are im portant attributes. Tables of the
approximate average content of malic and citric acid
in fruits, and of oxalic acid in vegetables, are quoted.
Pish, which is generally alkaline, is acidified with acetic
or citric acid before tinning. Three proprietary prescrve-tin lacquers were tested a t 120° in 0 •5Absolutions
of lactic, tartaric, and the above-mentioned acids, and
the lesults are described. Oxalic acid appears to be the
most aggressive of the acids tested. Additions of com
mon salt and sugar were tried without appreciable effect.
It is pointed out th a t whilst any of the requirements of
these lacquers can readily be met individually, a lacquer
combining all the desiderata is necessarily expensive.
S. S. W oolf .
Organic reagents for rapid detection of m etals
used in the varnish industry. H. S ciieiber (Farbe
u. Lack, 1931, 36, 111-—112).—Details are given of tests
according to which iron, aluminium, manganese, cobalt,
zinc, and magnesium may be detected by means of
pyrogallol, alizarin, benzidine, l-nitroso-(3-naphthol,
resorcinol, andtetrahydroxyanthraquinone, respectively.
These tests are then incorporated in a suggested system
atic group analysis.
S. S. W oolf.
Glass colour standards for varnish. S. A. L evy
(Amer, Paint & Varnish Manufrs.’ Assoc., Feb., 1931,
Circ. 377, 140).—The original 9 glass colour standards
described in Circ. 367 have been increased to 18 for
closer approximations. The equivalents of the whole
range in terms of potassium dichromate-sulphuric acid
solutions and iodine-nickel sulphate solutions are tabu
lated.
S. S. W oolf.
Alcohol-soluble nitrocellulose. II. W o lff [with
B. R osen ] (Farben-Ztg., 1931, 3 6 , 964— 966).— A range
of samples of “ alcohol-soluble ” nitroccllullose of German
and American origin was examined. For solutions above
10% concentration, a solvent mixture such as alcohol 50,
benzol 40, diacetone alcohol 10 pts. is necessary. Butyl
phthalate and shellac were incorporated (to the extent
of f and | of the weight of nitrocellulose, respectively).
The hardness, abrasion-resistance, elasticity, and tensile
strength of films obtained from the various solutions
were determined.
S. S. W oolf .
[Nitrocellulose lacquer] solvents. T. H . D urrans
(J. Oil & Colour Chem. Assoc., 1931, 1 4 , 65—76).—
The behaviour of solvents of low-, medium-, and highboiling types in nitrocellulose lacquers is discussed
generally, attention being given to evaporation rates,
formation and effects of azeotropic mixtures, signifi
cance of mol. wt. of solvent in conjunction with its
vapour pressure from the viewpoint of retention of
solvent in film, effect of diluents on viscosity, water as
a diluent, etc. A method for producing a lacquer of pre
determined properties (involving the use of triangular
co-ordinates) is briefly described.
S. S. W oolf .

Lacquer diluents of the petroleum type.

J. R.

S tew art (Amer. Paint & Varnish Manufrs.1 Assoc.,

Feb., 1931, Circ. 378, 143—153).—The requirements
of aliphatic lacquer diluents a r e : non-objectionable
odour, high flash point, satisfactory solvent power, and
evaporation rate similar to th a t of coal-tar diluents.
The kauri-butanol, aniline-point, methyl sulphate, and
dilutioii-ratio methods of determining solvent power are
detailed and the results obtained with them on a com
prehensive range of commercial “ toluol substitutes ”
are tabulated, it being shown th at the four methods
give results th at may be correlated. The boiling ranges
and evaporation rates of some of these diluents are also
given.
S. S. W oolf .
Recovery of gum from fossil kauri tim ber. R. G.
I srael (Inst. Chem. Eng., Mar., 1931. Advance proof.
7—10).—In northern New Zealand exist immense tracts
of land covered by the kauri tree (Agalhis av.slro.Us)
which produces the fossilised resin. Portions of the wood
contain about 20% of gum, to remove which the wood,
alter milling, is extracted, first with benzene and then
with alcohol, thereby splitting the gum into a brownish
fraction (resin acids, soluble only in alcohol and efficient
as a substitute for shellac) and a pale gum. The latter,
which is the more valuable, consists of resenes soluble
in benzene or in alcohol-benzene and is suitable for
nitrocellulose lacquers, in which a large percentage may
be used owing to its low viscosity.
T. M cL ac hlan .
Cativa resin. L. P. H art (Amer. Paint & Varnish
Manufrs.’ Assoc., Feb., 1931, Circ. 377, 131—132).—
A sample of Cativa resin (of the balsam type, from
Panama— “ Prioria copaifera Griseb ” ) when dehydr
ated had acid value 113 and n„ 1-5098. A tung-oil
varnish made therefrom gave soft films, but the resin
has possibilities for varnish manufacture, either in con
junction with other resins or after esterification.
S. S. W oolf .
Nitrocellulose.—See V. “ S c h eib e r” oil. Oiticica oil.—See XII.
P atents.

Manufacture of zinc w h ite. J. M. H. Cornillat
(B.P. 344,087, 10.12.29).—The furnace flame is caused to
develop in a U shape, so as to obtain the maximum use
of the heat produced, and the zinc vapours are carried
along a t a high velocity. Means are provided for causing
carbon dioxide to react with the zinciferous vapours as
they are evolved. When impure zinc is used, it may be
melted in an auxiliary furnace and the molten metal
then led through a channel into the main furnace.
W . J. W r ig h t .
Manufacture of varnishes. L. A u e r (B.P. 341,431.
8.7.29).—Linseed oil, or other fatty oil and/or resin used
in varnishes, is heated with less than 10% of an amine
soap formed by interaction of a primary aromatic
diamine and/or high-molecular monoamine with an
equivalent amount of an organic isocolloid containing
high-molecular acids or derivatives; there is pro
duced an improved varnish base. Linseed oil, e.g., is
heated at 250° with the benzidine soap of tung oil acids,
and the product, after melting with Albertol resin, is
made up into a water-resistant varnish with turpentine or
white spirit.
C. H o llin s .
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W ater-resistant varnishes. H. W a d e . From
B akelite Co rp . (B .P . 342,737, 6.11.29).—Tlie waterresisting properties of oleoresin varnishes, e.g., spar
varnishes from tung oil, ester gum, or synthetic resins,
are improved by incorporating solid chlorinated naph
thalenes (e.g., “ Halowax,” a mixture of tri- and. tetrachlorouaphthalenes) at any stage during manufacture
of the varnish before the diluting solvents have been
added.
E. L ew kow itsch .
Adhesives. B r it . Ce l a n e se , L t d . (B .P . 342,674,
28.10.29. U.S., 27.10.28).—The adhesive comprises a
mixture of cellulose derivative (ester or ether) and a
soluble phenol-ketone resin (e.g., the condensation
product of diphenylolpropane and acetone), with or
without additions of other compatible natural or syn
thetic resins ; suitable low-boiling solvents, with or
without admixed higher-boiling solvents and plasticisers
are employed. The adhesive is suitable for all materials,
including especially glass, stone, and asbestos.
E . L ew k o w itsch .

M eans [adhesive paste or plaster] for preventing
fires and rendering substances incom bustible.
W. E . E v a n s . F ro m “ S.A.I.G.” (Soc. A n o n . I nvenzioni
G u a d a g n in ) (B.P. 344,094, 13.12.29).—A fire-resisting
composition for coating combustible materials or applying
to metallic network consists of potassium or sodium
silicate 50, asbestos 40, refractory earth 5, black lead 1,
magnesium carbonate 1, and alum 3 pts.
W . J. W rig h t .
Production of condensation products [plastics]
from polybasic acids and polyhydric alcohols.
H. A. B ruson, and Chem. F abr . D r . K. Albert G.m.b .H.
(B.P. 341,477, 11.10.29).— Soft, rubbery, plastic masses,
suitable as plasticisers for cellulose esters (e.g., nitrate),
are obtained by heating glycerol (or other polyhydric
alcohol) with an aliphatic dibasic acid having a normal
chain of at least C7, namely pimelic, suberic, azelaic, and
especially sebacic acids. Glycerol and sebacic acid at
165—170° give in 4£ hrs. a thin syrup which after a
further 15 min. changes to a soft, rubbery mass, still
soluble in acetone, and finally after another £ hr. to a
soft, tough, flexible solid, insoluble in common organic
solvents. Cellulose nitrate plasticised with this product
adheres well to rubber. Ethylene glycol condenses with
sebacic acid in 30 hrs. at 240°. A harder product is ob
tained by adding colophony to the melt. The soluble
products may be incorporated with phenol-aldehyde
and other synthetic resins in a common solvent.
C. H o l l in s .

Paint m ills etc.—Sée I.
III. Azo lakes.—See IV.

W etting agents.—See
Greensand.—See VII.

XIV.—INDIA-RUBBER ; GUTTA-PERCHA.

[Rubber] latex chem istry.
Surface tension
m easurem ents w ith fresh latex and their relation
to the non-crêpe constituents. P. S cholz (Kautschuk, 1931,7, 42).—Examination of latex from various
trees within 4 hrs. of tapping shows th a t the difference
between the proportion of total solids present and of
crêped rubber obtainable by coagulation falls in the
inverse order to the surface tension (cf. Hauser and
Scholz, B., 1927, 947 ; 1928, 61).
D. F. Twiss.

Investigation of factice [rubber substitute]. L abo ratorium d e r

F irm a D eutsche Oelfabrik D r . G randel

& Co. (Kautschuk, 1931,7, 48—54).—A detailed descrip
tion is given of the procedure adopted for tests as to
the physical characteristics and chemical composition of
rubber substitute of the vulcanised-oil type.
D. F. Twiss.
Reinforcing action of “ pigm ent ” m ixtu res on
rubber com pounds. D. J. B e a v e r and J. W. M ac K ay
(Ind. Eng. Chem., 1931, 23, 294 — 296).— Mixtures of
channel black or a “ soft ” carbon black with whiting,
lithopone, or clay show additive physical properties.
Mixtures of “ soft ”, carbon black with zinc oxide also
show additive- properties, but mixtures of channel black
and zinc oxide exhibit poorer resistance to abrasion,
higher modulus, and higher tensile strength than would
be expected from a purely additive effect. This is due
probably to reaction between the zinc oxide and the
acidic compounds in the rubber or on the black, the
medium thereby becomes more alkaline with consequent
decrease in the dispersion of the channel black. In
mixtures containing a high proportion of ziuc oxide with
a smaller proportion of channel black it is consequently
possible with advantage to replace the channel black and
also even part of the zinc oxide by an equal volume of
soft black.
D. F . Twiss.
Action of lead selenide in rubber m ixtu res.
R. D itm ar and K. H . P reu sse (Caoutchouc et GuttaPercha, 1931, 28, 15,448—-15,450).—In unaccelerated
rubber mixtures lead selenide assists softening, but
otherwise acts as an inert filler. In accelerated mixtures
it is a powerful activator and effective reinforcing agent
and causes a marked increase in the abrasion-resisting
qualities. Lead selenide is resistant to vulcanisation
with sulphur chloride.
D . F . Twiss.
Hard spots in vulcanised rubber com pounds.
J. H . H ow ey (Ind. Eng. Chem., 1931, 23, 287—290).—
The hardness of different portions of a small vulcanised
slab of motor-tread rubber shows greater variation than
does a mixture of the same composition after vulcanisa
tion in a motor tyre. Regions wrhere maximum flow or
displacement occur during moulding and vulcanisation
coincide with areas of excessive hardness. This is
attributed to alteration in the condition of dispersion of
the reinforcing agents or to a local grain effect induced
by the flow.
D. F . Twiss.
T esting of the tinning of rubber-insulated con
ductors. A. v a n R ossem aud P. D ekker (Kautschuk,
1931, 7, 42—47).—The effectiveness of the tinning ou
rubber-coated copper wire may be assessed by determin
ing the amount of copper in a definite area of the stripped
rubber coating. A more direct method of assessment
is by exposing the tinned wire, after dipping it in a 3 :1
mixture of oleic and stearic acids, to the air at the
ordinary temperature for 24 hrs. and then determining
the amount of copper which has passed into the fatty
acid. Other known methods are described, but the two
preceding teste are the most satisfactory.
D . F . T w iss .
P at en ts.

Manufacture of rubber-like products by m odi
fying the physical properties of organic isocolloid
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m aterials containing unsaturated carbon com 
pounds. L. A u e r (B.P. 341,490, 8.7.29. A ddn. to
B.P. 318,562 ; B., 1930, 8).—To the modified fatty oil
emulsion of the prior patent are added non-rubber
constituents of natural latex, e.g., stearic acid, casein,
peptone, starch, etc., which are then precipitated upon
the globules of emulsified oil by addition of sodium
sulphate, cadmium iodide, or other precipitant. The
whole is then further modified by gas treatm ent, e.g.,
with air, hydrogen sulphide, or substances producing
gas, e.g., barium peroxide. Emulsions of rubber-like
products are obtained.
C. H o llin s .
Perforated rubber
plastics.—See X III.

sh eet.—See I.

[Rubbery]

XV.— LEATHER; GLUE.
Hydration of goat skin. E. R. T h e is and A.
G ry n k rau t (J. Amer. Leather Chem. Assoc., 1931, 26,
134—143).—A distinction is drawn between the terms
swelling and hydration used in tanning terminology.
Hydration is measured by the contraction in volume of
the skin and solution and is attributed to residual
valencies. The hydration of dry-cured goatskin was
measured in different solutions. I t was shown th at in
water alone the hydration attained a maximum in
14 hrs., and with acids or alkalis in 20—24 hrs. The
hydration was diminished by acids or alkalis. The
hydration in formic acid solutions of different concen
trations was a maximum at the isoelectric point and
diminished as the concentration increased. The hydra
tion was diminished and the swelling increased by rise
in temperature. Two stages wore noted in the hydration
of dry goatskin: an initial slow period followed by a
rapid period. Degeneration of the skin substance was
practically stopped by formic acid solutions > 0-0075N,
but the hydration was low in such solutions.
D. W oodroffe.
Nature of the w ater-soluble [m atter] in leather
tanned w ith w attle bark extract. II. R. 0 . P age
and H . C. H olland (J. Amer. Leather Chem. Assoc.,
1931, 26, 143—156; cf. B., 1929, 66).—Less watersoluble m atter than tannin was combined with the hide
in the early stages of tanning until the combined tannin
amounted to 30 pts. per 100 pts. of hide substance, after
which 30—60 pts. of combined water-soluble matter
were found. This amount depended on the pretreat
ment of the hide, but was not increased by prolonged
tannage, although the combined tannin could be increased
to 60 pts. per 100 pts. of hide substance. The amount of
combined water-soluble m atter was diminished slightly
and th at of the combined tannin greatly increased by
raising the temperature. The amount of combined
water-soluble m atter was independent of pa values
between 3 and 8. The combined water-soluble matter
was partly converted into combined tannin by treating
the tanned leather with 0-2iV-suiphuric acid at tempera
tures above 34°, and such converted water-soluble matter
was replaceable by further tanning. I t is suggested th at
combined water-soluble contents of 30 and 60, and
amounts of combined tannin of 30, 60, and 90 pts. per
100 pts. of hide substance are definite compounds of
collagen with tannin.
D. W oodroffe .
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De-tanning and utilisation of chrom e-leather
w aste. E . S a u er and W. E schm ann (Kolloid-Z., 1931,
54, 326—334).—Eor the manufacture of glue from
chrome-leather waste the chromium content of the
leather should be reduced as far as possible : complete
removal is not possible and the resulting glue is always
dark-coloured, through traces of chromium compounds.
The chromium compounds in the tanned leather can be
removed by treatm ent with acid or by oxidation to
chromate. Alternate treatm ent with sodium hydroxide
solution and dilute sulphuric acid is more effective than
with acid alone. Treatment with a mixture of sodium
hydroxide and hydrogen peroxide bleaches the leather
and removes the chromium in the form of chromate.
E . S. H e d g e s .

W etting agents.—See III.
XVI.—AGRICULTURE.

Soil structure. P. E h renberg (Z. Pflanz. Düng.,
1931,19A, 44—77).—A discussion of the formation and
structure of aggregate particles of soil. An extensive
bibliography is included.
A. G. P o llard .
P h ysical ch em istry of cultivated so ils. V. D e
term ination of the nutrient content of so ils by
direct-current electrolysis. R. A. H er zn er (Z. Pflanz.
Düng., 1931,19A, 93—110 ; cf. B., 1931, 132).—Simple
apparatus and technique is described for the electrolysis
of soils. Comparison is made of the base content of
soils, so determined, with th a t obtained by purely
chemical methods. Relationships between the electric
ally removable bases, soil acidity, and adsorption
potential are discussed.
A. G. P o lla rd .
Preparation of soil profiles for exhibition and
soil study. R. C. Collison and J. D. H a r l a n (N.Y.
State Agric. Exp. Sta. Tech. Bull., 1930, No. 173,
8 pp.).—Methods and equipment are described for
obtaining profile samples as long narrow strips or as
cylindrical cores for storage in celluloid cases.
A. G. P o llard .
M echanical an alysis [of so ils]. G. W. R obinson
(Imp. Bur. Soil Sei., 1930, Tech. Comm. No. 17).—
Preliminary work on the comparative examination of
methods is discussed. The International method is
inadequate for soils rich in gypsum. The Puri method
fails in highly unsaturated organic soils. The value of
soda for rapid and efficient dispersion is confirmed, and
the substitution of soda for ammonia in the In ter
national method yields excellent results.
A. G. P o llard .
M echanical an alysis of soils b y the pipette
m ethod. P . K öttgen and H. H e u se r (Z. Pflanz.
Düng., 1931, 19A, 257—281; cf. B., 1929, 369).—
The sampling device of the apparatus described has
two opposite lateral inlets and withdraws a sample
from a substantially uniform and thin layer, with less
disturbance of the sedimentation of the surrounding
particles than the pipette of Köhn (B., 1928, 583; 1929,
787). Analysis of the heavier particles may be made
by the use of highly viscous liquids, sugar solutions being
particularly suitable for the purpose. A. G. P o lla r d .
Effect of drying soil on its adsorption capacity.
A . I. A chroiieiko (Z. Pflanz. Düng., 1931,19 A , 36—43).
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—Drying did not markedly affect the adsorptive capa
city of soils except when they contained appreciable
quantities of calcium carbonate. This phenomenon is
examined. The state of aggregation of dried soils does
not retard the leaching of adsorbed bases. Base ex
change occurs both on the surface of and within the
soil granules.
A. G. P o llard .
Effect of burning on m oorland so ils. E. G.
S v in h u fv u d (Wiss. Veröff. finn. Moorkulturvereins,
1929, No. 10, 95; Bied. Zentr., 1931, 60, 56—57).—
During the burning of moorland, ammonia is produced
both from the actually burning layer of peat and from
th at immediately beneath it. Most of this ammonia
is reabsorbed by the unburnt peat. A mobilisation
of mineral m atter and also a reduction of soil acidity
result from the burning. Soil bacteria generally are
not injured, and in some cases are stimulated to increased
activity. On land so treated the use of fertilisers is
largely unnecessary.
A. G. P o llard .
Action of frost on so ils. E . J un g (Z. Pflanz. Düng.,
1931, 19A, 326—333).—Aggregation of soil particles by
frost is not merely a mechanical effect of the expansion
of water in freezing, but is controlled by the nature and
course of the crystallisation of the soil solution. The
phenomena therefore depend on the freezing tempera
ture and the rate a t which the soil solution freezes.
With slow cooling there is a deposition of ice crystals
in the tension-free pore spaces, and the possibility of the
growth of these crystals a t the expense of “ bound ”
water in the soil is discussed. The effect of electrolytes
on the freezing process is considered.
A . G. P o lla r d .
Heat of w ettin g of so ils. H. J an er t (Z. Pflanz.
Düng., 1931, 19A, 281—309).—Apparatus and tech
nique are described for determining the heat of wretting
of soils. The heat of wetting decreases slightly with
falling tem perature of measurement, but does not
become negative below 4°. Values obtained are in
fluenced by the proportion of soluble m atter in soils
and by the degree of saturation with calcium. A
hyperbolic relationship exists between the heat of
wetting and the maximum saturation capacity of the
soil for calcium. Deformation of soil blocks during
drying was apparent only in soils with high heats of
wetting. Relationships exist between the heat of
wetting of soils and their clay contents, hygroscopicity,
and other physical properties. The value of determina
tions of heats of wetting in the general examination of
soil is indicated.
A. G. P o lla r d .
Buffer power of m oor so ils. T. A r n d [with W.
S iem eks and W. H o ffm an n ] (Z. Pflanz. Düng., 1931,
19A, 334—342).—Types of moor soils are sharply
differentiated by their buffer powers (Jensen). Highmoor soils are strongly buffered towards bases and weakly
towards acids, whereas low-moor soils are well buffered
to acid and poorly to bases. Transitional types occupy
an intermediate position. In moor soils the buffer
power is closely related to acidity, base content (notably
calcium), and the degree of saturation with bases.
A. G. P o lla rd .
T itaniu m in som e N ew Zealand so ils and pas
tures. H. 0 . A skew* (New Zealand J. Sei. Tech.,

1930, 12, 173—179).—The titanium contents of a
number of soils are recorded. Soils reputed to be
“ bush sick ” were characterised by low proportions of
titanium. Heavy loams and clays contained more
titanium than did sands. The titanium contents of
pastures varied from 1 -0 to 8-5 mg. per 1Q0 g. of dry
matter, and in no case w'erc they sufficiently high to
interfere with the phosphate assimilation of animals
by precipitation of the insoluble phosphate. Variations
in the iron and titanium contents of soils showed a general
similarity. No relationship existed between titanium
and manganese contents.
A. G. P o llard .
Mineral soil acidity. M. T rk nel (Z. Pflanz. Düng.,
1931, 19A, 238—241).—A discussion of current views
of exchange acidity in soils in the light of the author’s
recent researches (cf. Trenel and Wunschik, B., 1930,
832).
A. G. P o llard .
D eterm ination of th e acid point of a soil, at
w hich easily-soluble or exchange acidity appears.
S. Goy [with 0 . Roos] (Z. Pflanz. Düng., 1931, 19A,
31—36 ; cf. B., 1929, 335).—The soil sample is shaken
with AT-potassium chloride and a measured amount of
acid or alkali. After settling, the clear liquor is decanted
and methyl-red added. By varying the proportion of
acid or alkali used, a value is obtained at which the
extract just causes the requisite colour change in
methyl-red. This point marks the appearance of
exchange acidity, and lies in the pu range 4-7—5-5.
A. G. P o llard .
Soil acidity in relation to electrolyte content of
soil suspensions. A . T e r ä s v u o r i (Valiiou Maat.
Julkaisuja, 1930, No. 29, 7— 200).—Except in a few
cases, where the change seldom exceeded j» H ± 0 -2 ,
keeping soil in dry air did not affect the acidity or the
soluble electrolyte content. When much ferrous iron
or other reducing substance was present, however,
appreciable changes were observed.
Heating soil
samples at 100—110s for 3 hrs. generally increased
the electrolyte content and lowered the '¡>n- The effect
of various degrees of humidity are recorded. Changes
in the pn of fertilised soil do not indicate change in
acidity.
C h e m ic a l A b s t r a c t s .
Source of error in T r e n d ’s quinhydrone acidim eter [for soil suspensions etc.] and its rem oval.
P . P f e ffe r (Z. P flanz. D ü n g ., 1931, 10B, 57—63).—
A new type of electrode is described by which the errors
recorded by Läufer (B., 1928. 27) are obviated.
A . G. P o llard .
Changes in the colloid clay content of soils under
the influence of cation e x c h a n g e ; centrifugal
determ ination of colloidal clay. E. U n g e r e r (Z.
Pflanz. Düng., 1931,19A, 111—118).—Colloidal clays of
mean diam. <C 0-2 ¡i. are separated centrifugally and
examined. The dispersion of clay by univalent ions
was in the order of the lyotropic series K
NH4 <C
Na < Li.
A. G. P o llard .
Neutral salt decom position by hum us so ils.
T. A r n d (Z. Pflanz. Düng., 1 9 3 1 ,'19A, 90—93).—
Acidity developed in humus soils by treatm ent with
neutral salt« is not an adsorption interchange (cf.
Behrens, B., 1930. 999), but is the result of direct double
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decomposition of the neutral salt by organic acid,
yielding insoluble organic salts and free mineral acid.
A. G. P ollard .
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treatm ent of the soil with 0 •05iV-hydrochloric acid
to remove adsorbed basis.
A. G. P o lla r d .

Phosphate status of soils. L. M ey er (Landw.
Jalirb., 1931, 73. 119—138).—Comparison of the phos
phate requirement of numerous soils as determined by
(a) the seedling method, (b) field trials, and (c) von
Wrangell’s water-extraction method (B., 1930, 833.
1166) confirmed the satisfactory nature of method (c).
This method not only indicates the immediate phosphate
requirement of soils, but gives information as to its
general phosphate status. Changes in the phosphate
contents of soils following cropping or fertilisation are
A . G. P ollard .
accurately reflected in the water extracts.
Lime requirem ent of soils. A. Geh rin g (Z.
A. G. P o llard .
Pflanz. Düng., 1931, 10B, 40—57).—Loams and clay
Causes of the action of basic slag [in soils].
soils of which the degree of saturation with calcium A, W ilh elm j (Z. Pfianz. Düng., 1931,19A, 129—238).—
was less than 70 (Hissink) responded to liming. Results
■The active phosphatic constituent of basic slag is
with light sandy soils were less definite, but in nearly soluble in water at p H 7-0. Its solubility is somewhat
all soils the maximum yields corresponded with applica depressed by weak acids and considerably reduced in
tions of lime calculated to bring the calcium saturation water containing appreciable quantities of lime. In suc
to 70°. Larger applications reduced yields. Heavy soils cessive, neutral, aqueous extracts of slag, phosphate
of low organic content and with calcium saturation ]> 70 appears conjointly with calcium and silica. Slags con
sometimes produced greater crops after liming, but the taining 74% of soluble silicic acid show a relatively high
effect was due, not to any specific action of lime, but to phosphate solubility in initial extracts. Differences
improved mechanical condition which could be attained in the soluble silica contents of slags are reflected in
equally well by admixture with sand. Highly organic marked differences in phosphate assimilability in
soils with calcium saturation ]>• 70 produced smaller Neubauer tests. In culture tests on acid soils slags were
crops after liming. In general, marl, quick and slaked superior to superphosphate or Rhenania phosphate,
lime, and defecation lime were equally effective, but the best results being produced by slags having the
the fineness of grinding of the material was of prime highest proportions of soluble silica. On loams containing
importance. Potato scab appeared in soils with calcium chalk, slags with high soluble silica contents were as
saturation of 40 approx., and increased in intensity with effective as was superphosphate or Rhenania phosphate,
added lime.
A. G. P ollard .
but low-silica slags were definitely inferior. The per
Soil reaction and lim e requirem ent. P . E. T urner centage utilisation of phosphate was greatest in slags
(Imp. Bur. Soil Sei., 1930, Tech. Comm. No. 17).—A of high soluble silica content, especially when the after
summary and discussion are given of a paper already effects on succeeding crops were included. Only the
abstracted (B., 1931, 82).
A. G. P ollard .
water-soluble phosphate of slags is utilised by plants,
Determ ination of exchangeable bases and lim e but the rate of dissolution is sufficient to satisfy the
requirem ent [in so ils]. A n o n . (Imp. Bur. Soil Sei., plants’ needs. Slag forms a satisfactory top-dressing,
1930, Tech. Comm. No. 12).—Details of existing methods provided sufficient moisture is present to dissolve its phos
and recent modifications are given together with an phate contents. Tetracalcium phosphate is as effective
a source of phosphorus for plants as monocalcium phos
extensive bibliography.
A . G. P o llard .
phate. The former is decomposed by water to give
Solubility of the adsorptively bound bases in dicalcium phosphate and calcium hydroxide, hence its
soils in relation to their lim e condition and degree retarded solubility in successive water extracts. The
of saturation. A. G e h r in g , 0. W eh rm a n n , and A.
active phosphatic constituent of slag is the double salt of
Wolter (Z. Pflanz. Düng., 1931, 19A, 77—90).— The
tetracalcium phosphate and calcium metasilicate, which
solubility of adsorptively bound potash in soil increases is decomposed into its constituent salts by water, and
with the degree of saturation of the soil with potassium, plants utilise the aqueous solution of dicalcium phos
with calcium, or with ammonium, the effect, in the phate finally produced. The rate of action of slag depends
case of the last two bases, being greatest where the primarily on the rate of decomposition of the double
proportion of adsorbed potassium is high. Neubauer salt, and this is conveniently measured by extraction
teste confirm these results in soils in which the degree with 2% citric acid solution.
A. G. P o llard .
of saturation with calcium reaches 60— 70%. Above
N ew fertiliser “ N o litt.” E. B lanck , F. G iese c k e ,
this point unsatisfactory factors intervene to injure the
seedlings. Increasing saturation of soil with calcium and E. K lander (J. Landw., 1931, 79, 55—68).—
tends to increase the solubility of adsorbed magnesium, Chemical analysis of and culture trials with “ Nolitt ”
but the degree of saturation with ammonium or potassium are recorded. Increased crop growth produced by the
does not appreciably influence magnesium solubility. fertiliser does not exceed th at attributable to its nutrient
The solubility of adsorbed potassium is not markedly contents. I t has no other specific action. A mixture
affected by changes in the degree of saturation with of powdered stone, ammonium sulphate, crude potash
magnesium or sodium. The effect of calcium in increasing salts, and basic slag has similar properties.
A. G. P o llard .
the solubility of potash is almost eliminated by preD istribution of fertilisers in soil b y cultivation.
E. V olz (Z. Pflanz. Düng., 1931, 10B, 73—80).—Prior
to its application the fertiliser is treated with a solution
of anthracene in benzene, or other solvent in which the
fertiliser is insoluble, and dried. The distribution of
fertiliser after any cultural operation is observed by
photographing a soil sample by ultra-violet light, the
fluorescent anthracene particles being readily visible.
Suitable sampling boxes are described.
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Evaluation [as fertiliser] of the phosphoric acid
of Rhenania phosphate. H. N ik l a s , A. S trobel ,
W. S chropp , and K. S charrep . (Agric. Chem. Inst.
HocKsch. Landw. u. Brauerei, 1930 ; Bied. Zentr., 1931,
60, 59—61).—Pot-culture experiments with numerous
crops and varied soil types showed th at the citratesoluble phosphate of Rhenania phosphate is practically
as efficient as the water-soluble phosphate of super
phosphate and superior to the citric acid-soluble
phosphate of basic slag. D istinct and superior qualities
are attributed to the citrate-soluble phosphate of
Rhenania phosphate as compared with the citric acidsoluble portion.
A. G. P o llard .
Comparative pot experim ents w ith “ Nitrophoska I.G. III.” K E ntres (Z. Pflanz. Diing., 1931,
10B, 103—108).—In pot trials with oats on both weakly
acid and weakly alkaline soils, Nitrophoska proved as
efficient as other complete fertiliser mixtures in which
the nitrogen was supplied as ammonium sulphate, calc
ium cyananiide, urea, or any of the commonly used
nitrates.
A. G. P ollard .
Fertilising action of phosphorites and their direct
use in agriculture. U. P ratolongo (Giorn. Chim.
Ind. Appl., 1931, 13, 1—6).—The results of five years’
field and pot experiments show th at acidity of the soil,
richness in organic constituents, and a plentiful supply
of water, either separately or in conjunction, are not
sufficient to ensure th at phosphorites may exert fer
tilising action comparable with th a t of the soluble phos
phates, either technically or economically. In soils of
high acidity, the phosphorites exert an appreciable
fertilising action, but this is always surpassed by th a t
of soluble phosphates, such as superphosphate and basic
slag. In neutral and especially in alkaline soils, phos
phorites exhibit scarcely any direct fertilising action (cf.
Tommasi and di Delupis, B., 1931, 215). T. H. P o pe .
M easuring [soil-]absorbed phosphates and
nitrogen. W. J. S pillm an (Science, 1931, 73, 215—
216).—A method for determining the amounts of
phosphate apparently absorbed by soil and held in a
condition unavailable to a growing crop is described.
In accurate work, an amount of fertiliser equal to this
quantity should be applied to the control plot.
L. S. T heobald .
Influence of the C : N ratio of various organic
substances on the nitrogen cycle in soil. H. E ngel
(Z. Pflanz. Diing., 1931, 19A, 314—325).—The mineral
isation of the nitrogen of fresh yard manure proceeds
slowly, no nitrate formation being apparent in 4 months.
With green manures the change is more rapid and the
amount of nitrate formed exceeds th at corresponding to
the ammoniacal nitrogen content of the original material.
Nitrogen losses during mineralisation are greater in the
case of green manures than for cattle manure. Delayed
nitrification of cattle manures is attributed to the diffi
culty of decomposition of some of the organic nitrogenous
constituents and not to any particular C : N ratio in the
manure tending to inhibit the activity of the organisms.
The part played by denitrifying organisms in the process
is discussed.
■
A. G. P ollard .
The potash reserve of field soils after unbalanced
m anuring, as determ ined by the A sp e rg illu s

m ethod of N ik las, Poschenrieder, and Trischler.
E. K iessling (Z. Pflanz. Diing., 1931,19A, 241—250).—
Results of the Aspergillus method for determining the
available potash in soil (B., 1931, 37) were generally as
anticipated. Applications of nitrogenous and phosphatic
fertilisers affect the yields of mycelium obtained.
Seasonal variations in the potash reserve of soils indi
cated by this method are greater in soils rich in potash
than in those of moderate or small potash contents.
A. G. P o ll a r d .
Dependence of the p hysiological reaction of
potash salts on hydrogen-ion concentration. M.
G orski and 0 . D abrow ska (P o ln . Jahrb. Land- u.
Forstwirts., 1930, 24, 46 ; Bied. Zentr., 1931, 60, 64—
65).—Potassium chloride solutions, the pn values of
which were adjusted by means of potassium carbonate
or hydrochloric acid, were physiologically acid to plants
in the range pa 7-1—5-7 and physiologically alkaline
a t pa 4-4. Hydrogen-ion concentration affects the
physiological reaction of salt solutions directly, and also
indirectly through its effect on the intake of anions by
plants.
A. G. P o lla rd .
Influence of potash sources and chlorine content
of fertilisers on yield of cotton. J. J. S icinner
(J. Amer. Soc. Agron., 1931,23,13—21).—Kainite is not
so good a source of potassium as potassium chloride or
sulphate ; the chlorine in the quantity used is not
unfavourable. The chlorine endurance lim it for cotton
is about 118 lb. Cl per acre. Chem ical A b s t r a c t s .
Potash

fertiliser

experim ents

[on

tobacco].

A n o n . (Conn. Agric. Exp. St a., Bull. 311, 1930, 207—

215).—In experiments using different potassium salts
at rates to give up to 300 lb. of potash per acre, it was
found that, even on a soil containing an enormous
reserve of potash, the percentage of potassium in
tobacco leaf is appreciably affected by the quantity
applied to the soil in the fertiliser. Potassium deficiency
in the leaf was very pronounced on the no-potash plots,
especially after two years ; the application of 200 lb.
of potash per acre remedied the deficiency. Decrease in
the leaf potassium is accompanied by an increase in
both calcium and magnesium. The fire-holding capacity
of leaf, as measured by the strip test, increases as the
ratio of potassium to calcium and magnesium increases.
The source of potash had little effect on the quality of
the tobacco raised, except th a t the use of the sulphate
resulted in an increase of sulphate in the leaves, which
is injurious to burn.
E. H olm es .
Curing of yellow tobaccos. II. Changes in the
nitrogenous com pounds during starvation. A. I.
S mirnov and Y. P. I zvoschikov (U .S .S .R . State Inst.
Tobacco Invest., 1930, Bull. 71, 21 pp.).—During the
starving period (barn ripening), which is the first stage
in the curing of tobacco, the protein content of the leaves
diminishes by 23% (old leaves) or by 35% (young
leaves), the proteins of the young leaves becoming richer
in basic constituents and thus approaching in composi
tion the proteins of the old leaves. At the same time
the polypeptides soluble in ho t water rapidly become
poorer in bases and richer in amide nitrogen, the total
amount of polypeptides increasing somewhat. Hydro
lysis of the water-insoluble p art of tobacco on prolonga-
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tion of the starving period is accompanied by decrease,
and that of the aqueous extract by increase, in the
formation of melanin. Part of the amino-acids and
bases liberated from the polypeptide complexes undergoes
decomposition with formation of ammonia, but a
proportion of this is used in the formation of amide
nitrogen and, during the early stages of the starvation
period, of bases. The nicotine content of the leaves
diminishes.
T. H. P ope.

Boron as a regulator of the grow th of tobacco,
in relation to the reaction of the nutrient solution
and the source of nitrogen. A. I. S m irnov (U.S.S.R.
State Inst. Tobacco Invest., 1930, Bull. 70, 29 pp.).—
Experiments with Platan a arcadia show th a t cultivation
of tobacco in solutions of common nutrient salts free
from boron results in a characteristic depression of the
normal development. The function of the boron in
regulating the growth concerns mainly the stem and
only slightly, if a t all, the roots or leaves. The storage of
nitrogen compounds by the plants is not influenced
by the presence of boron in the solution and depends
solely on the reaction of the nutrient solution and on
the nature of the source of nitrogen.
T. H. P o pe .
Effect of fertilisers on the grow th and oil content
of a variety of linseed (L in um u s ita tis s im u m , L.).
A. Mohammad (Agric. J. India, 1930, 2 5 , 471—486).—
The effects of sodium nitrate (82 lb. per acre), potassium
sulphate (164 lb.), superphosphate (164 lb., grade not
stated), and a mixture of these three, on a variety of
linseed (T. 124) grown for 1 year in lysimeter pots are
described in detail. Sodium nitrate and the complete
fertiliser gave increase in height, number of basal
branches, and yield of seed, whilst the oil content of the
seeds, which in the same variety varies from year to
year, was not appreciably aSected by any treatm ent;
E. H olm es .
Utilisation of coals as fertilisers.
R. L iesk e
(Brennstoff-Chem., 1931, 1 2 , 81—85. Cf. Bottomley,
B-, 1920, 200 a ; Olsen, B., 1930, 434 ; Kissel, B., 1930,
877).-—The addition of small quantities of brown coal
to a pure culture of duckweed (Lemnamajor and L. minor),
and to the soil in which maize, oats, tobacco, and
tomatoes were growing, greatly stimulated the growth
of these plants. The optimum results were obtained
with an addition of about 1% of brown coal to the soil.
A further improvement was brought about by first
treating the brown coal with ammonia. The effect of
adding a bituminous coal was very much less marked.
The cause of the fertilising action of brown coal is still
obscure. Olsen attributed it to the presence of complex
iron salts, but the results of his experiments cannot be
regarded as conclusive. “ Humunit ” and “ Kalkhuxnat,” commercial fertilisers prepared from brown coal,
have been shown to be very active in stimulating plant
growth.
A. B. M a n n in g .
Paper m ulch for the vegetable garden and its
effect on plant grow th, soil m oistu re, nitrates,
and tem perature. R. M ag ru der (Ohio Agric. Exp.
Sta. Bui]., 1930, No. 44-7, 60 pp.).—Effects of mulching
a number of crops with various papers are described.
Crop yields were increased in many cases, and, in general,
the quality of the crop was improved. Paper mulching
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increased the average moisture content and temperature
(by 3—4°) of the soil, but no consistent differences in
nitrate content between cultivated and paper-mulched
soils were observed.
A. G. P o l l a r d .
Residual effect of fertilisers. F. A. W y a t t (Sci.
Agric., 1931, 1 1 , 387—396).—Cereal crops were not
appreciably affected by the residual cffect of fertilisers
other than farmyard manure, but clover crops showed
definite gains both in yield and in the percentage of
phosphorus in the crop. When the clover was ploughed
in, the beneficial residual effect was passed on to the
subsequent crop.
A. G. P o l l a r d .
E stablishm ent of grasses on very acid m oorland.
R. B. D a w s o n and T. W. E v a n s (J. Min. Agric., 1931,
3 7 , 1188—1191).—A series of seed mixtures failed, with
the exception of wavy hair grass ( Ai m jlexuosa), to
germinate on moorland soils of pii about 4-0, whereas
ail mixtures germinated and became established almost
as well on plots receiving lime at the rate of 1 ton per
acre as when 8% tons per acre were applied.
E . H o lm es.

B asis of chem ical stim ulation effects in higher
plants. A. N ie t h a m m e r (Z. Pflanz. Diing., 1931, 1 3 A ,
343—352 ; cf. B ., 1929, 694).—Freezing of seeds in
creased their germinative power and mechanically in
creased the permeability of the seed coat to chrysoidin.
Exposure of seed to an atmosphere containing chloro
form also improved germinative power and increased
permeability. Prolonged exposure to light increased the
percentage germination of old seed, but on new seed
(1 and 2 yrs.) the effect was reversed, and the period of
germination lengthened. Chemical stimulation depends
on the nature and condition of the seed.
A. G. P o l l a r d .
Effect of various treatm ents on m icro-organ ism s
in th e soil under a five-year rotation. P. E. B r o w n
and B . A. T o m l in (Proc. Iowa Acad. Sci., 1929, 3 6 , 79—
85).—Manuring, liming, and addition of rock phosphate,
superphosphate, and crop residues stimulate bacterial
development, nitrification, and non-symbiotic nitrogen
fixation ; the increase in crop yield may therefore be
partly due to this stimulation. C h e m ic a l A b s t r a c t s .
Bacterial activity of soils variou sly treated.
P. E. B r o w n and D. I. A q u in o (Proc. Iowa Acad. Sci.,
192-9, 36, 87—91).—A direct relation between activity
and numbers of bacteria and the crop-producing power
of soil, as affected by manuring, is indicated.
C h e m ic a l A b s t r a c t s .

Chemical and m icrobiological processes in the
decom position of plant residues in so ils. S. A.
W a k s m a n (Z. Pflanz. Dung., 1931, 1 9 A , 1—31).—A
general review and discussion of recent work.
A . G. P o l l a r d .
B iological oxidation of sulphur. IV. Influence
on am m onification and nitrification in activated
sludge. C. V. R. A y y a r (J. Indian Inst. Sci., 1930,
1 3 A , 16-5—171; cf. B,, 1930, 295).—Suspensions of
sulphur in activated sludge inhibit the production of
nitrates, but after an initial lag period ammonification
proceeds vigorously because of an increase in fungoid
growths. The acidity gradually increases to pni 2 •4 and
produces a floe which settled readily on keeping. The
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effluent ob tain ed after m od erate aera tio n in th e presence
of sulphur co n ta in s less n itrogen th a n on e from a c tiv a te d
sludge alone, b u t th e la tte r is n o t so effectiv e in co n 
serving p la n t n u trien ts in th e sludge.
C. J e p s o n .

Straw m anuring. W. J e s s e s and E. G er du m
(Z. Pflanz. Diing., 1931, 10B, 97—102).—Reduction of
crop yields following the' ploughing-in of straw may be
satisfactorily counteracted by applications of nitrogenous
fertilisers. The requisite amount of nitrogen for the
purpose cannot, however, be determined in advance.
A . G. P o lla rd .

Effect of calcium cyanam ide m anuring on the
yield, reaction, buffer capacity, and degree of
saturation with bases of strongly acid soils. L.
S chmitt (Z. Pflanz. Diing., 1931,10B, 1—40).—Contrary
to general opinion, calcium cyanamide gave satisfactory
results on some very acid soils with a number of crops.
When used in conjunction with superphosphate* and
kainite on both limed and unlimed soils, higher crop
yields were obtained than with ammonium sulphate.
The favourable effects of cyanamide arc attributed to its
ability to improve reaction conditions, pu, buffer
capacity, and degree of saturation with bases of acid
soils. In this respect it is superior to sodium nitrate
or basic slag.
A. G. P o lla rd .
Influence of the perm anent level of farm yard
m anure applications on crop yield and fertiliser
action. E ich ing er (Z. Pflanz. Diing., 1931, 10B,
81—97).—Collected data from numerous farms show
th a t the average yield of oats increases with the level
of permanent applications of farmyard manure, the
latter being judged by the number of fully-grown cattle
carried by the farm per unit area of arable land. The
relationship is much more definite and regular on soils
of good adsorptive capacity than on light sands. Crop
yields from sandy soils, even when heavily manured,
are consistently lower than those from good loams.
In general, the efficiency of fertilisers decreases with a
rising level of farmyard manuring.
A. G. P o lla rd .
Rate of decom position of som e artificial m an u res.
E. B. S mith (Proc. Iowa Acad. Sci., 1929,36, 69—73).—
Adco reagent a t first stimulates the production of carbon
dioxide, which then falls to the normal value. W ith
Iowa reagent there was a slight increase in carbon
dioxide production and a considerable loss of nitrogen
as ammonia.
Chem ical A bstr a c t s .
Factors influencing the effectiveness of organic
m ercury dusts in pea-seed treatm ent. L. K.
J o k e s (J. Agric. Res... 193 1 , 4 2 , 2 5 — 3 3 ).— Organic
mercury dusts containing not less than 12% of mercury
phenoxide were the most successful of those examined.
Watering seed beds immediately after sowing consider
ably reduced the germination of untreated seed. Dust
ing improved germination at all soil-moisture contents.
A . G. P ollard .

Rem oval of [arsenical] spray residues from
apples. W ax-solvent m ethod. J. R. N el l e r (Ind.
Eng, Chem., 1931, 2 3 , 323—325).—The removal of
arsenical residues from sprayed fruit by washing with
dilute hydrochloric acid a t moderate temperatures is not
satisfactory when the fruit has also been oil-sprayed or
has become waxy in storage. Pretreatm ent of the

S tahch es ; G

um s.

fruit with a wax solvent reduced the residue by about
90%. Thus unwashed fruit having an arsenic residue
of 0-035 grain/lb. (as As20 3) after ordinary treatment
with dilute acid still retained 0-019 grain/lb. (tolerance
limit 0-010 grain/lb.), but when dipped in acetone for
l i min. and then treated with 0-1% hydrochloric acid
a t 20°, retained only 0-0018 grain/lb. Petroleum was
unsatisfactory as a wax solvent, whilst under the same
conditions diacetone alcohol and synthetic methyl alcohol
gave residues of 0-0054 and 0-0041 grain/lb., respect
ively. A 75% solution of diacetone alcohol was not
satisfactory. Another variety of waxy fruit, having
in the unwashed state an arsenical load of 0-039 grain/
lb., when dipped in methyl alcohol for 1 min. and then
washed with 0-7% hydrochloric acid at 32° retained
only 0-0034 grain/lb. Dilution of the methyl alcohol
greatly reduced the efficiency of the treatm ent. The
practical applications of the pre-dip treatm ent arc
discussed.
H. J. D o w d e n .
M ethods of field experim entation. J. W ish art
(Imp. Bur. Soil Sci., 1930, Tech. Comm. No. 17).
Flax residues.—See V.
Solu b ility of calcium
phosphates.—See VII.
P atent.

Manufacture of phosphatic m anures. B . B odrero
(B.P, 343,125.. 8.11.29. Fr., 13.11.28).—If finelypowdered tribajic calcium phosphate is incorporated
with a solution of colloidal sulphur, a product is obtained
in which sulphur and calcium phosphate are uniformly
distributed, acid monocalcium phosphate being absent,
and in which the proportion of sulphate is insufficient
to injure the soil.
W . J. W rig h t .
XVH.-SUGARS; STARCHES; GUMS.

Pectin and “ p lu s-su gar.” Co lin , B illon , and
M iossec (Bull. Assoc. Chim. Suer., 193Í, 4 8 , 16—20).
—Values for “ plus-sugar ” (the amount by which the
sugar in the extracted juice exceeds th at in the sugar-beet
pulp before extraction) depend only on polarimetric
measurements, and are obtainable when the extraction
is carried out a t temperatures up to 90—96°. It is
suggested th a t under these conditions the pectic
materials of the sugar beet are soluble and affect the
rotations.
B. W . T o w n .
Causes of error in the determ ination of sugar in
the beetroot- J. Zamaron (Bull. Assoc. Chim. Suer.,
1930, 4 7 , 455—459).—The author reviews the history of
this subject and concludes th at the methods of alcoholic
extraction and hot aqueous digestion, with the limited
amounts of basic lead acetate usually proscribed and not
too prolonged heating, give th e most trustworthy results
a t present obtainable.
J". H. L a n e .
Determ ination of reducing sugars in presence of
sucrose by potassium ferricyanide. R. H amy (Bull.
Assoc. Chim. Suer., 1930, 4 7 , 385—387).—In the
method described by Jonescu and Vargolici (B., 1920,
829 a ), the volume of 0-5% dextrose solution required by
10 c.c. of the reagent was found to be quite unaffected
by the presence of sucrose a t concentrations up to
30%. Applied to raw beet juices rich in invert sugar
and to diluted beet molasses, after clarification with basic
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lead acetate and removal of excess of lead, the method
indicated percentages of reducing sugar before and after
Clerget hydrolysis in close agreement with those found by
Bertrand’s method. According to Jonescu and Vargolici,
10 c.c. of then1 reagent correspond to 0-050 g. of dex
trose, 0-0491 g. of invert sugar, 0-0637 g. of maltose, or
0-0676 g. of lactose.
J. H. L a n e .
Electrical conductivity and ash content of sugar
factory products. K. S a n dera (Bull. Assoc. Chim.
Suer., 1930, 47, 446—449).—A description, with dia
grams, of the author’s conductivity apparatus in which
the balancing of resistances is effected by comparison of
the illumination from two electric lamps (cf. B., 1927,
312, 920; 1929, 695).
J. H. L a n e .
Adsorption from sugar solutions. III. Adsorp
tion in the carbon layer : acetic acid. J. V acua
and J. V asatko (Z. Zuckerind. Czeclioslov., 1931, 55,
334—338).—The influence of temperature, pressure, and
the nature of the solution on the velocity of flow, v,
of water through activated charcoal lias been deter
mined for a number of different specimens. With in
crease of particle size v increases, whilst ljv is related
exponentially to the applied pressure ; the influence of
temperature is relatively greater at the lower pressures.
Data are given of the relative rates of flow of water and
aqueous solutions of sucrose, molasses, and crude sugar.
Measurements of the adsorption of acetic acid by active
carbon confirm Dedek’s theoretical views on the
mechanism of the adsorption (cf. B., 1927, 920). With
a constant ratio of adsorbent to solution the maximum
adsorption is the same whether determined by the
suspension or the layer method.
II. F. G ili .b e .
Mill sanitation and [sugar-]juice deterioration.
I t H. K in g (Sugar News, 1930, 1 1 , 640—655).—The
acidity of sugar-cane juice increases rapidly after 2 hrs.,
the pn decreasing less rapidly. The changes arc related
to the quality of the cane and the maceration water.
Decomposition is minimal when hot water is used at
3-hr. intervals, and bagasse and sediment are periodi
cally removed. The use of deep, sloping pans and
troughs, but not of chemicals, is recommended.
Chemical

A bstra cts .

H ydrolysis of inulin under pressure. E . C.
K leiderer and D. T. E n g lis (Ind. Eng. Chem., 1931,
23, 332—334).—Attempts have been made to hydrolyse
pure inulin by heating with water alone, so as to avoid
contaminating the syrup with the products of the
hydrolytic catalysts. W ien heated a t 100° for 40 hrs.
iu a sealed tube the extent of the hydrolysis, as indicated
by the copper-reduction method, was about 12%, and on
a steam-bath under reflux for a like period there was a
15% conversion. In order to improve the yield, carbon
dioxide under pressure was then used to catalyse the
hydrolysis. At 150° and 70—80 atm., hydrolysis was
complete in 1 hi. and about 92% a t 130° in 2 i hrs. The
reaction is influenced more by temperature than by pres
sure, since changing the pressure from 70 to 20 atm. at
130° reduced the apparent conversion in 1 hr. from 65
to only 55%. When nitrogen was substituted for carbon
dioxide the percentage hydrolysis was slightly reduced,
being 86% in 1 hr. at 160° and 70 atm. Varying the
pressure of nitrogen from 46 to 93 atm. had practically
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no influence on the yield, with constant temperature.
Sulphur dioxide a t 3 atm. gave complete conversion in
30 min. a t 145°, but there was serious corrosion of the
reaction vessel. The syrups obtained had a satisfactory
appearance and taste, but no attem pt was made to pro
duce crystalline kevulose.
H. J. D owden.
M easurem ent of foam . M olasses separator.—
S eel. Cane sugar in wine.—See XVIII. Water in
foods.—See XIX.
XVIII.—FERMENTATION INDUSTRIES.

[Alcohol from] d istillation of bananas. E. L.

oe

L a p e r s o n n e (Bull. Assoc. Chim. Suer., 1931,48,28—32).

—Details are given for the preparation of fermented
liquors both from green and ripe bananas. The must
from the ripe banana, after sterilisation, is fermented
with barm from fermented cocoa. The green fruit, which
consists mainly of starch, is fermented with a Mucor in
symbiosis with a y e a s t; fermentation is rapid and a
97-5% yield of alcohol is obtained.
B. W. Town.
N itrogenous substances in beer. I. S. Ayai
(J. Soc. Chem. Ind. Japan, 1931, 34, 72—74 b ).—.
Japanese lager beer kept in bottle for two months
remained bright, but becamc hazy when the time of
storage was extended to 17 and 29 months. The contents
of total nitrogen and protein nitrogen decreased during
storage, whilst th at of non-protein nitrogen remained
almost constant. Expressing the contents of nitrogenous
compounds as percentages of the total nitrogen, the
coagulative protein nitrogen decreased during storage
from 16-8 to 15-0%, the albumoses decreased from
27-0 to 23-7%, peptones increased from 39-8 to
42-6%, free amino-acid nitrogen increased from 4-5 to
10-0%, and amide nitrogen decreased from 11-6 to
8-5% .
C. R anken.
Role of the iron in wine and other fruit products.
A. H anak (Z. Unters. Lebensm., 1930,6 0 , 291—297).—
The deepening of the colour- of wine on exposure to
ultra-violet light is caused by the alternate reduction
and oxidation of the iron present. Total iron in wine
may be determined on the ash, or directly in the case
of light-coloured wines. In the former case the wine
residue is gently incinerated, the ash dissolved in hydro
chloric acid, and iron determined in the filtrate by the
usual colorimetric method. In the direct method 25 c.c.
of wine are treated with 0 -7—1 •5 c.c. of 0 •5 % potassium
ferrocyanide solution and acidified with dilute nitric
acid, gum arabic solution being added to prevent the
formation of a precipitate. To a second 25-c.c. portion
of the same wine 0-7 c.c. of 0-5% potassium ferro
cyanide solution, 1 drop of 1% ferric chloride, and a little
mineral acid are added in the order given. If this second
solution is not deeper coloured than the first it should
be discarded and another prepared using 1 c.c. (or more
if necessary) of the ferrocyanide solution. When the
required depth of colour is attained, gum arabic is
added to the solution and the whole is diluted to the
same intensity of colour as th a t of the first solution, a
dilution colorimeter being used for making comparisons.
If necessary a solution of a suitable yellow dye may be
added to the diluted solution to compensate for the
coloration due to the wine itself. The volumes of the
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two solutions are measured. The iron equivalent of the showed no improvement of quality, but with which the
potassium ferrocyanide added to the second solution is original time of 11 min. required for the colour change
C. R a n k e n .
calculated and from the volumes of the solutions the increased to 30 min.
iron present in the first solution is found. In determining
D istillation of [ferm ented juice from ] apples.
ferrous iron, 25 c.c. of wine are treated with 2 g. of J. V id a l and P . V id a l (Bull. Assoc. Chim. Suer., 1930,
potassium or ammonium thiocyanate and 1 c.c. of 4 7 , 393— 404).—In distilleries operating on apples the
dilute (1 :10) hydrochloric acid. To another solution yields of alcohol commonly correspond to less than
similarly prepared a few drops of nitric acid are added. 80% of the sugar in the freshly-pulped fruit, as deter
The second solution is diluted until the colour intensity mined by copper reduction, and only a small proportion
is equal to th a t of the first. Then, if Vj and V 2 be the of the deficit is accounted for by the reducers remaining
volumes of the two solutions, F 1/ F 2 = ferric iron/total in the exhausted pulp and the vinasses. Careful control
iron. The method cannot be used for deeply coloured of well-conducted distilleries showed 1—3% of the
wines.
W. J. B o yd .
original reducers in the exhausted pulp and 87— 89% in
Rapid determ ination of volatile acidity in wine. the juice before fermentation, i.e., a loss of about 10%
M. Ma r t in (Ann. Falsif., 1931, 2 6 5 , 36—37).—A new not accounted for in the extraction process. Analysis
apparatus for steam-distillation is described consisting of the fermented juice revealed a further loss of 6—8%
of a device for bubbling steam through 10 c.c. of the not accounted for as alcohol (on the basis of 61-1 litres
sample in such a way th at the volume is kept constant, of absolute alcohol per 100 kg. of hexoses) or as residual
the supply being cut off automatically after 20 min. reducers. That these undetermined losses are mainly
The fixed acidity is determined on the residue, the vola due to destruction of fermentable sugar, possibly in a
tile acidity being obtained by difference from the total labile form, is indicated by experimental fermentations
of mashes of the fresh pulp, which gave yields of alcohol
acidity.
E. B. H u g h es .
Determ ination of su crose in sw eet w ines. representing up to 96% of the reducers in the pulp.
H. J ah r (Z. anal. Chem., 1931, 8 3 , 321—338).—The This method of working has not yet been adapted
official method for the determination of sucrose in to large-scale operations. Rapid fermentation with
wine gives correct results only if the lead acetate is specially-selected yeasts, as soon as possible after the
added after the wine has been made slightly acid with pulping of the fruit, offers the best means of reducing
J. H. L a n e .
acetic acid. The following simpler method of analysis the losses of sugar.
D
istillation.—See
I.
W
ater
in
foods.
Pineapple
is recommended: a quantity of wine equal to 3000/e
c.c., where e is the content of solids in g./litre, is weighed [w ine].—See XIX.
P a t e n t s.
an d diluted to 100 c.c. with water in a graduated flask.
Nutrient gelatin for production of a stable pre
The liquid is transferred to a larger dry flask and shaken
for 10 min. with 1 -5 g. of freshly-burned bone charcoal; paration of lees of w ine cultures. A. K ubicek (B.P.
25 c.c. of the filtered solution are neutralised with 343,122, 7.11.29).—The nutrient gelatin is produced by
A-sodium hydroxide and the reducing sugars deter mixing disintegrated edible mushrooms and fruit juices
mined with Fehling’s solution. A further 50 c.c. of with gelatin so th a t the mixture, which is solid a t normal
the filtrate are diluted to 75 c.c. and the sucrose is temperature, becomes liquid at approx. 35°.
C. R a n k e n .
inverted in the usual w a v ; after dilution to 100 c.c.,
Digestible m ilk .—See XIX.
50 c.c. are removed and diluted to 150 c.c., and 50 c.c.
of this solution are neutralised with iV-sodium hydroxide
XIX .— FOODS.
and the total sugar content is determined as before.
The
p
H
values
of
N ew Zealand w heats and flours.
The difference between the two results is calculated to
J. K. DixoN (New Zealand J. Sci. Tech., 1930,12, 146—
sucrose.
A. R. P ow ell .
153).—The quality of flour cannot be predicted from the
E nzym ic clarification of unfermented apple
p-a. and buffer action of laboratory-milled samples.
juice. Z. I. K ertesz (N.Y. State Agric. Exp. Sta.,
Values obtained are largely determined by the treatment
Bull., 1930, No. 589, 10 pp.).—A pectin-destroying
received by the wheat in the mill, and although they
enzyme obtainable from Penicillium glaucum and other
may be utilised to indicate the most suitable treatment
moulds is used to clarify apple juice. Coagulated
in milling, they offer no criterion of any inherent pro
■colloidal m atter is removable by filtration.
perties of the wheat.
A. G. P o llard .
A. G. P o lla rd .
March of acidity in stored flour. II. M. C.
Determ ination of the quality of spirit by the
Barbet test. B. L am pe (Z. Spiritusind., 1931, 54, Mar k l ey and C. II. B a il e y (Cereal Chem., 1931, 8,
69—70).—For the test 50 c.c. of spirit are mixed with 29—38 ; cf. Fifield and Bailey, B ., 1930, 213).—The
2 c.c. of a solution of potassium permanganate containing initial acidity of flour determined by the A.O.A.C.
0-2 g. per litre, and the time required for the colour method is greater than th a t by the Greek official method,
to change to pale salmon is determined at 18°. For a bu t the latter shows th a t a greater rate of increase in
E. B. H ug h es .
spirit of “ good quality ” 20 -min. is chosen as the acidity is produced on storage.
standard. The value of the test is limited, as the time
Im portance of degree of acidity in bread-m aking.
required for the colour change is prolonged with any E . and L. E lion (Chem. Weekblad, 1931. 28, 103—105).
increase in the storage time of the spirit. An example —The work of earlier authors is discussed, and it is
is given of a spirit which showed no lessening of un shown experimentally th a t the amount of diastase
desirable flavour and odour at the end of a year, i.e., present in solution when flour is extracted is increased
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when acid is added. I t does not appear th at formation
of sugar is otherwise influenced by the degree of acidity.
S. I. L e v y .

Methods of exam ining flour, w ith special refer
ence to the effects of heat. I. Effects of heat on
flour proteins. C. W. H e r b (Cereal Chem., 1931, 8,
1—23).—H eat-treatm ent was found to increase the
viscosity of flour suspensions, interference by bacterial
action being prevented by addition of ammonium
fluoride or lactic acid. Changes in acidity of dough
during normal fermentation do not exceed J)k 0-2.
The effects of heat treatm ent are greatly retarded on
reducing the moisture content of the flour. The work
of previous authors bearing on this subject is reviewed
and an extensive bibliography presented.
E. B . H ugh es .
Relation of peptisation of wheat-flour protein
to loaf volum e. R. H . H a r r is (Cereal Chem., 1931,
8, 47—03).—A comparison is made of three methods
of determining peptisation of flour protein. Using
44 samples of Marquis wheat from the 1929 crop and
12 samples from the 1928 crop, a 75% patent flour from
each was submitted to baking test with and without
bromate. The correlation between protein content
and loaf volume, also between peptisable protein and
loaf volume, was worked out and it was concluded th at
total protein was of greater value than peptisable
protein in predicting loaf volume.
E. B. H ug h es .
Wheat and flour stu d ies. XVII. Factors in
fluencing the visco sity of flour-w ater suspensions.
IV. Effect of extraction w ith solutions of the
potassium and sodium halides. A . H . J ohnson
(Cereal Chem., 1931, 8, 39—44 ; cf. B., 1930, 683).—
Flours were extracted with solutions of potassium
halides followed by extraction with distilled water to
remove the halide. The viscosity of the residue,
suspended in lactic acid, was greater where the halides
had been used for extraction than in the case of water
alone. It is concluded th at the protein removed by
extraction with halide solution consists mainly of the
gliadin fraction.
E. B. H u g h es .
S tab ility o f lea v en in g in s e lf-r isin g flo u r . P.
Logue and E. McKim (Cereal Chem., 1931,8, 24—29).—
Keeping tests on self-raising flours containing varying
percentages of water show th a t with a flour of moisture
content less than 12-5% deterioration is slight over a
period of 1 year. The experiments were carried out on
phosphate-type baking-powder.
E. B. H u g h es .
Effect of overgrinding of flour on the keeping
quality of bread. L. P. K ar ac so nyi and C. H.
B ailey (Cereal Chem., 1931, 8, 44—46).—Tests by
the viscosimetric method of Karacsonyi (B., 1929, 760)
showed no difference in keeping quality between bread
made with normal and with overground flour.
E. B. H ug h es .
P relim in a ry rep o rt on ex p erim en ta l bak in g
test. P. P. M e r r itt (Cereal Chem., 1931, 8, 64—68).—

Preliminary experiments giving the results of comparison
of hand and machine mixing, also of hand and machine
moulding, are recorded.
E. B. H u g h es .
L

B iom etric a n a ly sis of cerea l-ch em ica l data.
V ariation. A. E. T reloar (Cereal Chem., 1931,

8 , 69—88).—A discussion of the meaning and use of
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statistical constants and of their application to the
results of analysis of cereal products.
• E . B . H u g h es.

D eterm ination of the ash of bread. E . B e r n a r d i n i and E . A. G a u t h ie r (Giorn. Chim. Ind. Appl., 1931,
1 3 , 7—9).—To determine the ash of bread free from any
sodium chloride added during the manufacture, 5 g. of
the finely-powdered, dry bread is swollen with 3-2 c.c.
of water in a beaker and then treated for 1 hr., with
occasional stirring, with 50 c.c. of 99 -5% methyl alcohol.
The liquid is decanted off on to a filter, and the residue
twice treated in the same way with one half of the above
amounts of water and methyl alcohol. The final residue
is dried, incinerated with the filter, and weighed.
T. H . P o pe .

Hardening of m o ti, a Japanese rice foodstuff.
T. M a e d a (Nature, 1931, 1 2 7 , 442—443).—After
pounding, steamed glutinous rice hardens in air to a
stone-lilce mass. Hardening is due to loss of water and
to internal changes. The material which has been
cooled once in a sealed vessel shows a transition tem 
perature at 63-5°.
L. S. T h eo bald .
Solubility of m ilk powder. J. C. M a r q u ar dt
(Creamery and Milk Plant Mo., 1930,1 9 , No. 12, 32—33).
—The quality of ice cream and cream cheese is not
affected by the solubility of skim milk powder, which
is preferably stored in sealed containers. Slight acidity
is developed during storage. The insoluble portion of
highly soluble powders consists of protein, whilst th a t of
highly insoluble powders may consist of sugar and protein
in various proportions.
Chem ical A bstr a c t s .
Application to Italian butters of H oton’s m ethod
for detecting coconut oil. C. M a n ic a r d i (Giorn.
Chim. Ind. Appl., 1931, 1 3 , 9—11).—Hoton’s method
(B., 1929, 109) is satisfactory for the purpose of the
test.
T. H. P o pe .
Coloration of frozen m eat. R. H e is s (Z. ges.
Kiilte-Ind., 1930, 3 7 , 189—194; Chem. Zentr., 1930, ii,
3660).—Coloration is due to the formation of methcemoglobin, which is favoured by increase in acidity.
Freezing in envelopes or treatm ent with carbon monoxide
preserved the red colour.
A. A. E l d r id g e .
Liver extract as a sou rce of vitam ins-R and
-G [ S 2]. W. D. S almon and N. B. Gu e r r a n t (Science,
1931, 7 3 , 243—244).—A commercial liver extract was
found to be a good source of vitamin-Z?2 but a compara
tively poor source of vitam in-ii.
L. S. T h eo bald .
Effect of drying and sulphuring on the vitam in-C
content of prunes and apricots. A. F . M organ ,
A. F ie l d , and P . F . N ichols (J. Agric. Res., 1931, 42,.
35— 45).—Frozen, fresh prunes retained their vitamin-C
content. Apricots similarly treated entirely lost this
property, but retained it if packed in cases evacuated
and subsequently filled with nitrogen prior to freezing.
Sulphured dehydrated and sun-dried prunes retained
their vitamin-C only when dipped in lye, in the customary
manner, prior to treatm ent with sulphur dioxide.
Dehydrated products of both fruits retained more
vitamin-C than did corresponding sun-dried samples.
Dehydrated or sun-dried apricots retained their full
vitamin-C content if treated to contain > 450—500
p.p.m. of sulphur dioxide.
A. G. P ollard .
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taste of certain varieties of coffee is due to the presence
of an excess of chlorogenic acid.
A. A. E ld r id g e .
Determ ination of water in foods and food
adjuncts etc. B . B leyer and W. B raun [with P.
F us c h ] (Z. anal. Chem., 1931, 83, 241—268).—The
theory, apparatus, technique, reproducibility, sensitive
ness, range, and rapidity of the following methods are
discussed: (1) Loss of weight on heating. (2) Distillation
with a solvent of high b.p. and immiscible with water
(e.g., benzene, toluene, xylene, or, preferably, tetrachloroetliane), the volume of which is measured. This
is rapid, but requires 20—50 g. of sample, whilst the
solvent m ust be recovered. (3) Volumetric determina
tion of the acetylene evolved by the action of powdered
calcium carbide for 15 min. a t 130°. (4) Determination
of s, water having a much higher value than most of
the other constituents of foods. The weighed sample is
inserted between the plates of a condenser, the change
in capacity of which is measured by means of a valve
(induction) circuit, and a calibration curve for the
particular type of substance used then obtained by
plotting the ratios, scale readings/weight, against the
corresponding (known) water contents. Method (1) is
recommended for barley (4 hrs. a t 105°), malt, and hops ;
(2) gave high results ; (3) gave results which were low
by a small constant am ount; (4) gave curves characteris
tic of each type of sample used (caramel malts differing
from pale malts), and results having a maximum error
compared with (1) of about 0-3% . Lactose, after 3 hrs.
a t 130°, gave reliable results by method (1), methods
(2) and (3) being unsatisfactory, whilst with (4) the
curves showed a change in s with increase in water
content only in the presence of more than 5% of water.
H . J . D o w d en .
Som e organic acids in honey. E. K . N elson and Eor dried milk and marmalade (1) was unsatisfactory
H. II. Mottern (Ind. Eng. Chem., 1931,23,335—336).— owing to retention of small traces of water, (2) and (4)
The volatile and non-volatile acids in 15 samples of gave excellent results, and (3) m ay be used for the former
honey of different origin have been determined. The if the results are multiplied by 1 -05, but is useless for
non-volatile acids were precipitated by adding lead the latter owing to difficulty in producing an intimate
subacetate to 5 leg. of honey diluted with 3 litres of mixture.
J. G r a n t .
water and 6 litres of alcohol. After settling and removal
Cacao butter.—See XII. Varnished tins.—See
of the supernatant liquor, the precipitate was washed XIII. A lcohol from bananas.—See XVIII.
with 50% alcohol. A check analysis, using an 80%
P atents.
sucrose solution containing known amounts of malic and
Increasing the d igestibility and pharm acological
citric acids, showed th a t not more than 75% of the
A . H in d ela n g , J. vox
acids present were recovered. The malic acid contents action of anim al m ilk .
varied from a mere trace (in the majority of the samples) D al l ’A rm y , J . E o rster , F . R u h la n d , A . F orster ,
to 0-056% for cotton-honey, whilst the citric acid R . W eh sa S g , and L. W il l (“ S ay a ” G e s . zur H er ste ll Ger.,
contents varied from 0-001 to 0-008%. Succinic acid u n g von II eilm ilch ) (B .P . 343,127, 8.11.29.
was detected only in samples of high acidity (sourwood, 10.11.2S).—Filtered milk, or skim milk freed from cream
cotton). Tests for tartaric acid were negative in all by centrifuging, is cooled and inoculated with a culture
cases. Volatile acids were determined by steam-distilla- of lactic acid bacilli, and, if desired, with a small amount
tion, the acids in the distillate being liberated by of Micrococcxis acidi lavolactici and yeast. After the
sulphuric acid and the formic acid then destroyed by removal of air from the containers by means of an inert
boiling with mercuric oxide. The total volatile acids gas, the latter are hermetically sealed and the milk is
ranged from 0-011 to 0-051% and consisted mainly of allowed to ferment for about 6 weeks a t 8—10°.
C. R an k en .
formic and acetic acids. Sage-honey had the largest
amount of acetic acid (0-046%) and tulip-honey the
Preparation of dough. B r i t . A rkady Co., L td .,
an d H . H e w i t t (B .P . 343,193, 2 3.11.29).— In th e sponge
largest amount of formic acid (0-024%).

T he pineapple industry. J. G uillaum e (Bull.
Assoc. Chim. Suer., 1931, 48,.25—28).—A short survey
is made of the pineapple industry, indicating its uses and
giving details for the preparation of a wine from the
waste and over-ripe fruit.
B. W. T o w n .
Som e properties of honey colloids and the
rem oval of colloids from honey w ith bentonite.
R. E. L othrop and II. S. P a in e (Ind. Eng. Chem., 1931,
23, 328—332).—The colloidal constituents of certain
low-grade honeys are largely responsible for their low
caramélisation point, and they have in all cases con
siderable influence on colour, flavour, and crystallisa
tion. The amounts as determined by ultra-filtration
through collodion membranes ranged from 0-1 to
T 0 % . Cataphoresis tests showed th a t the colloidal
particles of most honeys are positively charged, but
the charge can be reversed by increasing the pn, and
an isoelectric point, which is practically the sam e for
all types of honey, occurs at pn 4-3. At this value
spontaneous flocculation occurs after several hours.
The removal of the positively-charged colloids can be
effected by adding the negatively-charged colloidal
clay, bentonite. Successive portions of an aqueous
suspension of bentonite are added to the honey, diluted
to 40° Brix, until cataphoresis tests show no migration
of the aggregates. After sedimentation and filtration,
the filtrate was evaporated under reduced pressure to
the original honey density. When applied to three
typical honey samples, viz., clover, lucerne, and buck
wheat, the treatm ent gave products almost identical
with those obtained by ultra-filtration. In all cases
colour, flavour, clarity, and brilliance were improved.

H.

J . D o w d en .

Coffee. K. L en dr ich (Volksernâhr., 1930, 5, 310—
312 ; Chem. Zentr., 1930, ii, 3660).—Roasting scarcely
affects coffee oil. The high rotation (—19°) is due to
the presence of an unsaponifiable substance having
[« ] d —155° as well as phytosterol.
The astringent

sy ste m o f bread m ak in g, th e a m o u n t of w ater incor
p orated m a y be increased b y b ea tin g th e sp on ge, either
before or a fter ferm en ta tio n , b y m ean s o f a high-speed
m ixer. B y a d d in g a p rop ortion of legu m in ou s flour before
b ea tin g , a b leach in g effect is ob tain ed a t th e sam e tim e.
E. B. H ug h es .
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e d ic in a l S u b s ta n c e s ; E s s e n t i a l O ils .

Apparatus for kneading of m argarine and other
edible fatty substances. A. Ger ste n b er g and H. J. J.
B igum (B .P . 345,095, 19.3.30. Ger., 2.4.29).
[Cereal] crushers.
Canned goods.—See I.
Vegetable w aste.—See II.
XX.—MEDICINAL SUBSTANCES; ESSENTIAL OILS.
Determ ination of m orphine in opium and its
preparations. L. D a v id and S. N ovak (Pliarm. Ztg.,
1931, 76, 289).—Extractum opii is treated in aqueous
suspension with calcium hydroxide and lead acetate
and tlie filtrate evaporated to dryness with ammonium
carbonate. Morphine is extracted from the residue
(charcoal) and titrated with O-liV-hydrochloric acid
(lacmoid). Anhydrous methyl alcohol is a better solvent
than ethyl alcohol for this purpose. H . E. F . N otton .
Chemical investigations of tobacco.
II. B.
V ickery and G. W. P uciier (Conn. Agric. Exp. Sta.,
Bull. 311, 1930, 234—246).—Methods of determining
the amounts of nitrogenous constituents in tobacco are
discussed and a perm utit method of determining free
ammonia in the presence of nicotine and trimethylamine
is indicated. A base similar to the nicotimine (dipicrate,
m.p. 163°) of Pictet and Botschy (B, 1901, 501) was iso
lated (dipicrate, decomp. 179 •5—180• 5°). Several varie
ties of mature tobacco seed contained no nicotine, and it
is suggested th a t conflicting statements in the literature
are due to the use of seed at various stages of maturity.
Nicotine was found to be present in tobacco seed ger
minated for 9—11 days on blotting paper in the dark
and was presumably derived from the nitrogenous
reserves in the seed. D ata are also given for the nitrogen
distribution in germinated and ungerminated seed.
The nitrate nitrogen of tobacco leaf may vary between
0 and 23% of the total nitrogen, or from 0 to 50% of
the total soluble nitrogen, these figures being considerably
influenced by the fertiliser application. E. H olmes .
Form ation of carbon dioxide during the ferm en
tation of tobacco. I. A. I. S mirnov and S. M. P etrik
(U.S.S.R. State Inst. Tobacco Invest., 1930, Bull. 72,
18 pp.).—The effects of adding various compounds to
different oriental tobaccos undergoing autolysis in
moist air have been studied. Some tobaccos show
increased formation of carbon dioxide in presence of
organic acids, including hydroxy-acids, but with others
decreases occur. Nicotinc has a variable effcct in this
direction and carbohydrates are without influence, but
amino-acids constantly increase the amount of the
dioxide formed. I t is concluded th a t amino-acids are
permanent sources of carbon dioxide in tobacco and that,
with some tobaccos, organic acids are still more fertile
sources.
T. H. P o pe .
Essential oil of Queensland sandalwood (S antalum la n ceo la tn m ). T. G. H. J ones and F. B. S mith
(Perf, Ess. Oil Bee., 1931, 22, 47— 48).—Queenslandgrown sandalwood, on extraction, gave 4% of compara
tively inodorous oil and the seven samples examined
had constants within the following lim its: d15'5 0-9522—
0-9756, [a]D - 4 7 - 1 ° to + 1 2 ° , n™ 1-5050—1-5100,
acetyl value 180—191-9, alcohols 82—88%. Two alco
hols have been isolated: (a) C15H 240, dlD'5 0-9908,
M b +28°, n™ 1-5127, b.p. 142°/5 m m .; (6) CJ5H 240,
<Z15-5 0-9510, [cc] d +63°, ii;,° 1-5062, b.p. 148°/5 mm.

A small quantity of another alcohol is present, together
with a sesquiterpene having <P5’5 0-8954, [a]o -—30°, n§
1-4960.
E. H. S h arpi .e s .
Tobacco.—See XVI.
P atents.

M edicinal product for intravenous use. A. W.
L arson and A. K. E pst e in (U.S.P. 1,775,133, 9.9.30.
Appl., 22.12.25).—Hexamethyienctetramine is dissolved
in a neutralised solution of phenylcinchoninic acid or its
derivatives, with or without the addition of sodium
salicylate.
E . H. S h a r p l e s .
Manufacture of new heterocyclic [azo] co m 
pounds [bactericides].
A. Carpm ael .
From
S chering - K ah lbaum A.-G. (B.P. 341,598, 6.11.29).—A
heterocyclic diazo compound is coupled with a monoor di-aminopyridine to give azo compounds which are
bactericides.
Examples are : 2 : 6-diaminopyridine
coupled with diazotised 6-chloro-3-aminopyridine
(product, m.p. 242°), 3-amino-6-acetamidopyridinc [sul
phate, m.p. 253° (decomp.) ; hydrolysis product, m.p.
260°], 5-amino-6-ethoxyquinoline (m.p. 239°), 3-amino6-hydroxypyridinc (decomp. 290°), 3-amino-6-ethoxypyridine (m.p. 181°), 3-amino-2-ethoxypyridine (m.p.
154°), 3-amino-6-butoxypyridine (m.p. 129°) ; 3-amino-6acetamidopyridiue with diazotised 6-chloro-3-aminopyridine (decomp. 160°); 3-bromo-2 : 6-diaminopyr
idine, m.p. 176°, with diazotised 6-chloro-3-aminopyridine [m.p. 255° (decomp.)]; 6-hydroxy-3-aminopyridine with diazotised 6-chloro-3-aminopyridine
(decomp. 195°); 3-iodo-2 : 6-diaminopyridine, m.p.
130°, with diazotised 6-iodo-3-aminopyridine (m.p.
224—225°). The following intermediates are described :
3-nitro-6-ethoxypyridine, m.p. 96°; 3-nitro-2-aminopyridine, m.p. 163—164°; 2-chloro-3-nitropyridine,
m.p. 103°; 3-nitro-2-ethoxypyridine, m.p. 20°; 3amino-2-ethoxypyridine hydrochloride, m.p. 230°
(decomp.).
C. H o llin s .
Manufacture of easily soluble sodium salts of
acylam inophenolarsinic acids. I. G. F a r b e n in d .
A.-G. (B.P. 341,405, 9.10.29. Ger., 9.10.28).—The
disodium hydrogen salts of acylaminohydroxybenzenearsinic acids are sufficiently soluble for injection and are
non-irritant. They are prepared by dissolving the arsinic
acid (e.g., 3-acetamido-4-hydroxybenzenearsinic acid or
its 5-chloro-compound) in the calculated quantity of
sodium hydroxide or carbonate solution, and pre
cipitating the salt with alcohol, acetone, or brine.
C. H o llin s .
Manufacture of alicyclic lactones of [ar-hydroxy-]
tetrahydronaphthalenes [anthelm intics, d e sm o tro posantonin]. I. G. F a r b e n in d . A.-G. (B.P. 341,402,
7.10.29. Ger., 5.10.28).—r-desmoiro^oSantonin and its
analogues are synthesised from 2-alkoxy-l : 4-dialkyl8-keto-5 : 6 : 7 : 8-tetrahydronaphthalenes. 2-Methoxy1 : 4-dimethyl-8-tetralone (in formula, X = Y = H),
Me CO v m.p. 63° (from p-xylenol methyl
ether and succinic anhydride,
the product being reduced to a
hydroxyxylylbutyric acid, which
is cyclised and re-alkylated), is
\ / \ / CH. condensed with ethyl oxalate to
Me CH2
give the naphthoylformic ester
(X = H, Y = C 0-C 02Et), m.p. 73—75°, which a t
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150—190°/15 mm. loses carbon monoxide and
yields ethyl 2-methoxy-l : 4-dimethyl-8-tetralone-7carboxylate (X = H, Y = C 02Et), m.p. 62—64°, b.p.
170—186°/l-5 mm. The potassium compound of this
is condensed with ethyl a-bromopropionate to give the
di-ester (X = C 02Et, Y = CHMe-C02Et), b.p. 196—
210o/2 mm., which when hydrolysed loses one carboxyl
group and yields the acid (X = H, Y = CHMe-C02H),
m.p. 144°, and the corresponding enol-lactone, m.p.
160—162°. This last acid is demethylated by heating
with aluminium chloride in chlorobenzene, and the
resulting hydroxyketo-acid is reduced with sodium
amalgam and carbonic acid to give the lactone, r-desmoiroposantonin (cf. A., 1930, 919), m.p. 197—199°.
C. H o l u n s .

D igestible m ilk.—See XV III.
XXI.—PHOTOGRAPHIC MATERIALS AND
PROCESSES.

Depression of density produced b y the presence
of brom ide in the developer of photographic
em ulsions exposed to light and X -rays. A. P. H.
T rivelli and E. C. J e n s e n (J. Franklin Inst., 1931, 211,
335—347).—The depressions of density caused by the
addition of potassium bromide (5 mg./litre) to pyrogallol and quinol developers have been determined for
varying exposures of kinema positive and negative films
to light, and .X-rays. For equal original densities the
depressions were greater (1) for X-rays than for light,
except at low exposures (when they might be the
reverse), or with longer development, when they tend
to equalise; (2) for positive than for negative film;
(3) for quinol than for pyrogallol developer. The results
are discussed in relation to the distribution and size of
developable specks in the emulsion and to current
theories of the restraining action of bromide. Abegg’s
theory is favoured.
J. L ew kow itsch .
Double toning of m otion-picture film . J. I.
Crabtree and W. M arsh (Brit. J. Phot., 1931, 78,
150—151).—The film is treated with (1) a toning bath,
consisting essentially of a solution of ferric ferricyanide
in oxalic acid ; (2) thiosulphate solution (and then
washed); (3) re-immersion in the toning bath ; (4) a
solution of a basic dye. Blue half-tones and purple
(with safranine A), or green (with auramine), or dark
green (with chrysoidinc 3R) shadows are obtained. The
toning has no effect on the quality of sound records.
J. L ew kow itsch .
P aten ts.

[Optical sy stem for] colour kinem atography.
W. W; T riggs . From Cinemacolor Co rp . (B.P. 344,878,
9.11.29).
[Autom atic exposure control in] photographic
printing. Cam bridge I nstrum ent Co., L t d ., and
E. B. Moss (B.P. 344,900, 10.9.29).
Azo-dye com ponents.—Sec IV.
XXn.-EXPLOSIVES ; MATCHES.

Sensitiveness to detonation and detonation
velocity of gelatine dynam ite. S. N auckhoff (Z. ges.
Schiess- u. Sprengstoffw., 1931,26 , 45—47).—Samples of
Extra Dynamite (20% nitroglycerin) were submitted to
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vacuum for periods of 10—120 sec., and determinations
made of their final air content, sp. gr., loading density,
detonation velocity in an aluminium tube, and trans
mission of detonation. Under high vacuum, the air
content is rapidly reduced, with consequent increase in
sp. gr., and the detonation velocity falls. No definite
relationship between sp. gr. and velocity could be traced,
however. After vacuum treatm ents of 1 min. and
15 min., the sp. gr. increased from 1-376 to 1-56 and
to 1-58, respectively, and in both cases the explosive
failed to detonate. Brisance, as determined in Hess’
apparatus, is also decreased by vacuum treatment.
Investigations were made to determine the relationship
between the loss of air content, i.e., the ageing, of
dynamite and the time of storage. I t was established
th at high temperature has a marked influence, and that,
in addition, the gelatinising power of the nitrocellulose
is of great importance. To determine the effect of
confinement, as it occurs in practice, detonation velocity
tests were carried out on 50% ammonium dynamite in
a borehole, one sample being untreated and another
having been submitted to vacuum and having d 1-56.
No appreciable difference in the velocities was indicated,
the figures being 6100 and 6200 m./sec., respectively.
W. J. W r ig h t .
N itrocellulose.—See V.
P aten ts.

Manufacture of sm okeless powder propellants.
A. H ough (B.P. 343,107, 11.9.29).—Nitrocellulose
(12-4—12-7 N) is dissolved in 20—25% of diethylene
glycol dinitrate, with the addition of another solvent,
which is subsequently recovered. The powder has a
high stability.
W. J. W rig h t .
Alum inium ophorite. D. B . B ra d n er (U.S.P.
1,775,063, 2.9.30. Appl., 21.2.25).—The magnesium in
ophorite may be replaced by aluminium foil, ground in
a mineral o il; the oil content of the mixture should not
exceed 2%. Such treatm ent increases the efficiency
and stability of the explosive.
W. J. "Wrig h t .
XXIII.—SANITATION; WATER PURIFICATION.

N om ogram s.—See I. Sulphur-oxidation of activ
ated slu d g e.—See XVI.
P at en ts.

Manufacture of products
for destroying
anim als. A. H ouse -M orton . From F. H o ffm an n - L a
R oche & Co. A.-G. (B.P. 342,237, 30.5.30).—The m eth yl
su lp h a te q u atern ary sa lts o f d ia lk y la m in o p h en y l alk ylor a ralk yl-carb am ates are sta b le, non -h ygroscop ic,
ea sily soluble, ta stele ss p oison s, su ita b le for m ix in g w ith
b a it for d estro y in g ra ts etc. Examples are quaternary
sa lts from m e th y l su lp h a te a n d ?)i-dim ethylam inophenyl
m eth y lca rb a m a te (m .p . 150— 153°), eth ylcarb am ate
(m .p. 126— 131°), d im eth y lca rb a m a te (m .p . 129— 132°),
b en zy lca rb a m a te (m .p . 155— 160°), d ieth ylcarb am ate
(m .p . 136°), or p en ta m eth y len eca rb a m a te (m .p. 120—
124°) ; a n d from m e th y l su lp h a te an d in -d ieth ylam in op h en y l m eth y lca rb a m a te. The first-m en tion ed p rod u ct
h a s th e form ula N H M e • CO • O • CeH j • NMe3 • S04Me.
C. H o llin s .

Greensand.—See VII.

