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Modification of Hempel gas pipette. 6 . H. W. 

L ucas (Ind. Eng. Chem. [Anal.], 1929, 1, 79).—To 
prevent reagents, e.g., alkaline pyrogallol, used in 
Hempel absorption pipettes from running up the capil
lary tube of the pipette and entering the measuring 
burette, using mercury, a small bulb is blown in the 
capillary tubing, thus causing bubbles to be broken.

C. A. K ing.
See also A., May, 528, Determination of water by 

distillation (B o l le r ) .  533, Gauge for measurement 
of high vacua (S ta n le y ) . Efficiency of fractional 
distillation apparatus (Grimm). Apparatus for
fractional distillation (P ich ard ). Vacuum distil
lation (B u rch ). 613, Apparatus for filtration and 
precipitation with subsequent filtration in nitro
gen (G rabe and F reu n d ).

P a t e n t s .

Producer furnaces for boiler heating and like 
purposes. T. R. W o lla s to n  (B.P. 305,288, 8.11.27).— 
A gas producer for low-grade fuels is in communication 
with a combustion furnace by means of a side passage 
to which air is also admitted. The producer itself is 
provided with crusher-like rolls a t the bottom for dis
charging clinker, also with suspended inclined fire
bars adapted to be joggled by the rotation of the rolls.

B. M. V en a b le s . 
Manufacture of [refractory] linings of furnaces.

D. F. C am pbell, and E le c t r ic  F u r n a c e  Co., L td . 
(B.P. 303,574, 16.4.28).—The lining is formed either of 
bricks or loose material round a core of electrically 
conducting material the m.p. of which is higher than 
the fritting point of the lining, the whole being raised 
to the latter temperature by means of alternating currents 
in a coil surrounding the furnace, and the core after
wards withdrawn whole. Materials mentioned as suit
able for the core are graphite, tungsten, nickel-chrome, 
and heat-resisting steel. B. M. V en a b les.

Carrying out chemical reactions and furnace 
suitable therefore. R. V e t t e r l e in  (B.P. 309,734,
11.4.28).—A multi-stage furnace built like a Herreshofi 
roaster is used for carrying out chemical reactions (in a 
continuous manner) between neutral or acid salts and 
liquid reagents. The uppermost hearth of the roaster 
is preferably charged with solid material only, forming 
a powder seal, the liquid reagent being added to the 
second hearth through the hollow shaft. Examples of 
reactions that may be effected are : sodium or potass
ium sulphate or bisulphate from the chloride and sul
phuric acid ; the production of soda and purely metal
lurgical reactions are excluded. B. M. V en a b le s .
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Carrying out of reactions at high pressures and 
temperatures. J . Y. Johnson . From I. G. F arb en in d , 
A.-G. (B.P. 309,057, 2.12.27).—High-pressure reactions, 
e.g., the destructive hydrogenation of carbonaceous 
materials, are carried out in a jacketed apparatus, the 
inner wall of which consists of a special steel highly 
resistant to chemical action, and the outer wall of 
another special steel resistant to mechanical stress.

A. B. M anning. 
Apparatus for effecting chemical reactions under 

pressure. S y n th e t ic  Ammonia & N it r a t e s ,  L td ., and 
A. R u le  (B.P. 309,258, 12.2.28).—High-pressure re
actions, in particular the hydrogenation of oils, tars, 
etc., are carried out in a vertical tower, of considerable 
height in relation to its diameter, the liquid in which is 
continuously agitated by the passage of the hydrogen 
which is admitted with the liquid a t the bottom of the 
tower. A. B. M anning.

Heating of materials. J. S. M organ  (B.P. 305,106,
28.7.27).—The finely-divided material to be heated (or 
cooled) is mixed with heated (or cold) shot, the whole 
of the heat being supplied (or removed) by the shot. 
The shot may also be used to effect grinding of the 
material and to form a gas-tight seal. The process may 
be worked intermittently, or with more than one stage 
of heating. The separation of the shot at the end (or 
between stages) of the process may be effected by screen
ing, by magnetic means, or pneumatically.

B. M. V en a b le s .  
Heat interchanger. F . H . W il lc o x  and J. C. 

H ayes, ju n ., Assrs. to F r e y n  E n g in eer in g  Co. (U.S.P. 
1,707,777, 2.4.29. Appl., 11.4.27).—A heat inter
changer has vertical tubes for the gas to be heated, and 
is provided with inlet and outlet conduits and headers 
so positioned and shaped as to distribute the gas evenly. 
Flushing jets are also placed in the delivery header for 
flushing the tubes. B. M. V en a b le s .

Heat exchanger. J. P. R a th b u n , Assr. to  W e st-  
in gh ou se  E le c t r i c  & M an u f. Co. (U.S.P. 1,708,031,
9.4.29. Appl., 28.10.27).—A baffle within a heat 
exchanger of the shell and nest-of-tubes type is provided 
with a liquid seal between it and the shell.

B. M. V en a b le s .  
Heat-exchanging apparatus. W . E . K och s & Co., 

L td . (B.P. 309,798, 21.7.28).—Heat-transfer tubes are 
constructed with a section having the shape of a falling 
drop or pear, or other stream-line section, so that the 
external fluid stream will remain in contact with the 
whole surface of the tubes. A preferred arrangement 
is vertical with the gas approaching the wide end of the 
section. The rows of tubes may be staggered or not, as 
desired. B. M. V en a b le s .
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Drying apparatus. I. G. F arbenind  A.-G. (B.P.
293.028, 19.6.28. Ger., 30.6.27).—A Huillard apparatus 
(in which a band of fine-mesh wire netting picks up 
a paste and conveys it zig-zag fashion against a stream 
of heated air) has its rollers mounted on springs, so 
that they can yield in two directions, against the pull 
of the band and axially. B. M. V en a b le s .

Oven for drying or baking briquettes and other 
moulded products. T. N a g e l  (B.P. 283,123, 3.1.28. 
U.S., 3.1.27).—The briquettes are allowed to slide 
down a succession of sloping chutes, disposed a t an 
angle approximately equal to the angle of repose of the 
m aterial; each chute terminates close to the commence
ment of the next, but the direction changes at each 
step, so that the briquettes are turned over at each 
transfer. They are heated by an upward current of 
gases, and cooled by other gases in the lower chutes.

B . M. Venables.
Apparatus for treating and drying coal, cereals, 

chemical substances, etc. J. H. G o u r ley  (B.P. 
308,548, 19.9.28).—In apparatus comprising a number 
of rotating drums or retarders in staggered vertical 
relation, around which heated air or other drying agent 
zig-zags upwardly countercurrent to the falling material, 
the drums are heated internally, and balanced flaps are 
provided extending from the nearest side of the casing, 
the flaps acting both as scrapers for sticky material 
and as baffles preventing flow of the drying gas up that 
side of the casing. The inlet and outlet for the material 
are provided with valves. B. M. V en a b le s .

Drying and impregnating in uacuo particularly 
applicable to manufacture of insulating materials.
H. G r if f i t h s  and E. P assb u rg  (B .P . 308,641, 23.12.27). 
—The major portion of the moisture is removed under 
a vacuum of the same order as the vapour tension of 
water at ordinary condenser temperatures {e.g., 24 mm. 
of mercury for 22°), and the drying is finished by in
creasing the vacuum, which may be effected by removing 
the moisture from the internal atmosphere either by 
deposition on a condensing surface maintained at 
about 0°, by absorption in a cooled liquid such as 
brine, or by dehydrating substances such as silica gel. 
Alternatively, the high vacuum may be obtained simply 
by the use of efficient vacuum pumps, e.g., of the steam 
ejector type. In either case impregnation is afterwards 
effected under pressure. B . M. V en a b le s .

Heat-insulating material. H e n le y ’s T y re  & 
R ubb er Co., L td ., and J. T r a x le r  (B.P. 309,662,
6.2.28).—Articles such as pipes and receptacles are 
coated before assembly with a rubber composition 
capable of becoming porous when heated under pressure, 
e.g., rubber 47%, granulated cork 35%, sulphur 3%, 
barytes 14$%, accelerator $%. Vulcanisation is effected 
preferably after the material has been applied.

D. F. Twiss.
Disintegrators. Gebr . B ijhler (B .P . 301,896,

12.11.28. Ger., 9.12.27).—Accum ulations of m aterial 
a t points betw een the screen and the enclosing casing 
are prevented b y  providing air slots a t those points 
through which strong currents of air are induced by the  
operation of the disintegrator. B . M. V enabues.

Crushing m ill. A. H . S teb b in s (U.S.P. 1,708,195,
9.4.29. Appl., 15.12.27).—The ground material from a 
mill in an air-borne system is drawn through a pipe 
horizontally then upwardly, and the elbow in the 
pipe is provided with a number of apertures which 
admit air and break up any lodgments of dust.

B. M. V e n a b le s .
Gyratory crusher. T. C. C ooke (U.S.P. 1,706,975,

26.3.29. Appl., 27.10.27).—The driven eccentric ring 
is provided with anti-friction members [roller bearings]
both outwardly and inwardly. B. M. V en a b le s .

Rotary [gyratory] crusher heads or the like.
J. A. H e tu  (B.P. 305,398, 17.3.28).—The mantle of a 
gyratory crusher is provided with a conical interior 
and fits on a conical part of the driving shaft, with or 
without the interposition of a conical bush. On any 
slip taking place the mantle is pressed more tightly 
down the shaft by means of a pair of cam-faced washers 
one of which is prevented from rotation with respect 
to the mantle and to the shaft, respectively. The head 
is thus self-tightening. B. M. V en a b le s .

Formation of agglomerates or aggregates from 
pulverised materials. J. S. M organ  (B.P. 305,051,
29.7.27).—Aggregates of solid carbonaceous or other 
powdered material are formed by causing it  and a binder 
to impinge upon a solid surface. The rapid relative 
motion necessary may be produced mechanically 
(centrifugally) or pneumatically, and the solid surface 
preferably moves slowly to withdraw the agglomerated 
material. The binding agent may be produced by 
condensing the vapour or finely-divided spray of oil, 
and the vapour may also be used as the pneumatic 
carrying agent. In some cases addition of external 
binding agent is not necessary. B. M. V e n a b le s .

Rotary screens or separators. W . and R. H.
R eid , and W .  R e id , ju n . (B.P. 303,970, 23.8.28).—  
The apparatus is in the form of a trommel, the screening 
surface comprising a number of rollers parallel to the 
axis. The end spiders (driven by the shaft) are formed 
into sun-pinions, each roller being provided with a 
pair of planet-pinions at each end, one of each pair 
gearing with outer, fixed, internally-toothed rings and 
the other of each pair with the sun-pinions. The rollers 
rotate about their own axis, also about the central 
shaft, but a t a slower speed than the end spiders; 
internal scoops may be provided rotating with shaft 
and spiders, and therefore having movement relative 
to the screening surface. B. M. V e n a b le s .

Dry separation of m asses of m aterials. H. M.
S u tto n , W .  L. and E. G. S t e e l e  (B.P. 307,526,10.11.27). 
—A reciprocating table, having a crinkled perforated 
deck and perforated tapering riffles, is described, which 
is pervious to upward air currents. Adjustable “ pneu
matic sldmmers ” or horizontal cross-jets of air are 
provided above the table. B. M. V en a b le s .

Separation of solid materials of different sp. gr.
G. R aw  (B.P. 305,068, 28.10.27 and 31.7.28).—A bed 
of materials is stratified by pulsating air pressure coming 
through a pervious table without substantial net move
ment of the air. The pressure waves are caused to 
grow synchronously by creating the pulsation at one



Oh. I.—General ;
B r itish  C h e m ic a l A b s t r a c ts —B ,

end of the w ind box and h aving a w all a t the other end  
accurately positioned to  reflect th e  w aves back to  the  
pulsating device, th e  frequency of the applied pulsa
tions being related by  a form ula to  th e  tim e i t  takes 
a wave to  travel th e  length  of the box. Tire w aves are 
preferably caused b y  the sim ultaneous operation of a 
number of va lves well d istributed over the end of the  
wind box. B. M. V en a b les .

Centrifugal machines. S h a r p le s  S p e c ia lty  Co., 
Assees. of L. D. Jo n es (B.P. 299,018, 18.10.28. U .S.,
19.10.27).—A small machine suitable for continuous 
operation, e.g., purifying lubricating oil etc., is con
structed with an electric motor on the same axis and 
below the bowl, and with only two bearings, one of 
which, nearest the commutator of the motor, is rigid 
radially and the other merely restrained radially. The 
bowl is easily detachable for cleaning.

B. M. V en a b le s . 
Centrifugal machine. J. J. M unson (U.S.P. 

1,703,404, 26.2.29. Appl., 23.6.26).—A continuously- 
acting centrifugal machine is constructed with a number 
of planetary rotating baskets. B. M. V en a b les .

Centrifugal purifying and dehydrating appara
tus. Empson C e n tr ifu g a ls ,  L td ., and F. A. G. N o e l  
(B.P. 308,233, 19.12.27).—The heavier matter collected 
in a centrifugal machine is caused to flow continuously 
away by constructing the drum with no “ abruption ” 
on its inner surfaces, and the cover and sealing cone 
with smooth surfaces, thus reducing the resistance to 
upward flow of heavy material, while a t the same time 
the resistance to inward flow of purified lighter liquid is 
increased. B. M. V en a b le s .

Centrifugal separator drums. F. K rupp A.-G. 
(B.P. 299,454, 18.10.28. Ger., 28.10.27).—In a centri
fugal separator, the fluid after passing through one 
or more concentric separating chambers passes in
wardly through a filter medium. The filter medium is 
secured between conical inner and outer members, the 
former of which is pressed down by screwing means 
attached to the shaft. B. M. V en a b le s .

Centrifugal fixture. C. G. H a w le y , Assr. to C en tri-  
f ix  Corp. (U.S.P. 1,700,261, 29.1.29. Appl., 4.5.25).— 
In a non-rotating centrifugal separator the fluid passes 
from an inlet a t one end of a casing to an outlet at the 
other, through two sets of whirling elements both 
operating in the same direction, one of which is longi
tudinally “ tuyered ” and the other radially.

B. M. V en a b les . 
Filtering apparatus. J. B. V ern a y  (B.P. 297,394,

20.9.28. Ger., 20.9.27).—The filter is of the type in 
which a number of filter chambers are arranged in a 
horizontal circle around a vertical shaft. The chambers 
are overweighted on their radial supporting shafts 
so that they tip up in succession when permitted to do 
so and discharge their contents, aided by compressed 
air. The supporting shafts are hollow, and serve to 
withdraw filtrate under vacuum, and to supply com
pressed air to discharge the cakes. Charging of the 
chambers is done intermittently by a measuring device. 
To save ground space the filter may be in two stories, 
the thickened pulp from the upper storey discharging 
into the lower. B. M. V en a b le s .
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Operation and construction of filter presses.
M. W ild erm an  (B.P. 307,525, 10.11.27).—The filter 
plates are made double, so that in addition to the 
comparatively wide spaces for cake there are formed 
narrower spaces for filtrate. The plates may be per
forated right through and used with cloths or filter 
paper, or may be made of porous ebonite or other 
porous material with impervious rim. Several variations 
of construction are described. B. M. V en a b le s .

Apparatus for straining liquids. R. A. and J. B. 
B lak eb orou gh , and J. L in d say  (B .P . 309,814, 13.9.28). 
—A duplex strainer is mounted on a sliding carrier so 
that while one element is in use the other may be 
removed for cleaning. B . M. V en a b le s .

Emulsifiers, m ixers, etc. C. S. II. Snow  (B.P. 
305,711, 10.11.27).—A rotor with vertical axis com
prises spokes driving upper and lower annular discs 
with concentric corrugations and runs with fine clear
ances between upper and lower fixed annuli, which are 
maintained the correct distance apart by a sleeve of 
stiff gauze or perforated metal. The whole is submerged 
in a container for the material which enters the centre 
of the rotor from above and below, passes through the 
sinuous spaces between the discs, and leaves through 
the gauze. Additional devices are provided, notably 
scoops for preventing excessive whirlpool action and 
returning the fluid to the centre. Air may be admitted 
through a central sleeve surrounding the driving shaft.

B. M. V en a b le s .
Concentration or drying of liquids [e.g., aqueous 

dispersions]. D u n lo p  R ubber Co., L td ., D . F . T w iss, 
and E. A. M urphy (B.P. 307,315, 3.11.27).—In a 
machine for producing simultaneous evaporation and 
mixing of difficult liquids such as rubber mixes, a 
comparatively small quantity of liquid is placed in a 
vessel which oscillates in all directions about a point 
within the vessel, so that both the exposed wetted surface 
on the interior vessel and the free surface of the liquid 
are continually being changed. A jacket for heating or 
cooling is provided, also inlet and outlet for a drying 
medium to and from the interior of the vessel.

B. M. V en a b le s .
Recovery of volatile liquids. R . R i le y ,  and

Im p eria l Chem. I n d u s tr ie s , L td . (B.P. 310,141,
1.3.28).—Mixtures of dry air with, e.g., acetic acid 
vapour are scrubbed with a countercurrent of water in 
quantity sufficient to saturate the air with water
vapour. L. A. C o les .

Treating liquids with gases or vapours. J . Y. 
Johnson. From I. G. F a rb en in d . A.-G. (B.P. 309,206,
5.11.27).—Organic liquids (e.g., paraffin wax) are treated 
with oxidising gases by blowing the mixture upwards 
through a reaction vessel filled with inert or catalytic 
fillers; the foam is drawn off a t the top and returned 
to the bottom of the same vessel, or passed through 
other vessels in series. The material may be heated or 
cooled during the return journeys. B. M. V en a b le s .

Absorption tow er. J. A. C am pbell (U.S.P. 1,703,571,
26.2.29. Appl., 27.7.26).—The lowest floor of an 
absorption tower is supported by a shoulder within 
the shell casing. The other floors are supported from 
the lowest by means of cylindrical spacers smaller
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than the shell. There is communication from the top 
space of the apparatus to the annular space between 
the top spacer and the shell; also means for pressing the 
top floor, and consequently the other floors and spacers, 
downwards towards the supporting shoulder.

B. M. V en a b les . 
Filter [for gases]. A. J o k d a h l and K. G. R unback , 

Assrs. to M id w est S t e e l  & S u p p ly  Co., In c . (U.S.P. 
1,708,065, 9.4.29. Appl., 28.12.23).—A filter for air 
or’gas has a primary filter freely exposed to the atmos
phere on the inlet side and situated on one side of a 
quiescent air chamber ; on the other side of the chamber 
is a secondary filter of larger area and having pockets 
for the collection of the dust settled out in the quiescent 
chamber. The larger area of the secondary filter may 
be obtained by zig-zagging the filter medium.

B. M. V en a b le s . 
Filters for air and other gas. (Sib) H. A u stin  

(B.P. 307,540,10.12.27).—The air to be cleaned passes 
edgeways through a pile of plates that are kept moist 
by oil or other liquid, the plates being corrugated 
transversely to the flow of air so that the narrow 
passages between have abrupt turns at intervals. A 
preferred construction comprises a pile of annular 
plates assembled in an inner container with horizontal 
axis, and with axial inlet and peripheral outlet. An 
outer casing contains the filter and also a bath of oil 
which is flushed over the plates by rotating the inner 
container and plates slowly or intermittently.

B. M. V en a b le s , 
Rotatable air or gas filter of the plate type.

A. S ch irp  (B.P. 307,694, 5.10.28. Ger., 15.3.28).—In 
a filter comprising a number of closely-spaced plates 
through which the gas passes edgeways, bundles of 
the plates are assembled in frames which are wholly 
or partly of chill-cast metal, and the frames are secured 
to a chain which passes over small sprockets at each 
end of its run, so that in the operative position the 
bundles lie close to each other (grooves and tongues are 
provided in the frames for sealing purposes), but on 
passing over the sprockets the frames open out and 
the plates may be flushed while passing round the 
lower sprocket. B. M. V en a b le s .

Apparatus for separating solid impurities from  
air and gases. H. S. P o ch in  and C. H. W. C heltnam  
(B .P . 305,693, 4.11.27 and 20.1.28).—The dirty gas is 
blown by a fan through an outlet tube of rectangular 
cross-section and bent, and in which the impurities 
stratify; the outer layer of gas with the heavier particles 
are taken oS by a branch to a cyclone separator, the 
inner layers pass on to a fabric filter, which may also 
receive the partially-cleaned gas from the cyclone. The 
proportion going to each branch may be regulated by a 
flap within the bent tube, and the centre about which 
the tube is bent is situated on the inlet side of the fan.

B. M. V en a b les.
Air cleaner. H. R. D a v tes , Assr. to I n d u s tr ia l  

R es. Corp. (U.S.P. 1,708,122, 9.4.29. Appl., 29.5.29. 
Renewed 29.8.28).—A number of imperforated, inverted, 
truncated conical baffle plates are suspended from the 
closed top (base) -of an inverted, truncated-conical 
casing, to which the air is admitted near the top peri
phery (outside the largest baffle), and exhausted through

the top centre. An upright cone extends from the 
bottom (small end) of the casing upwards towards the 
baffles. B. M. V e n a b le s .

Air filtering and like apparatus. 0 .  S t o t t ,  and  
M a tth ew s '& Y a te s ,  L td . (B.P. 303,961, 10.11.27).—
A number of cylindrical or other shaped units are 
mounted in pairs on either side of a dividing wall with 
apertures through the wall within the units. The end 
walls of the units are impervious, but the cylindrical 
walls are of filter medium, so that the air passes inwards 
through the cylindrical filter surfaces on one side of the 
wall, through the wall, and out through the filter sur
faces in the other side of the wall. The units are easily 
detachable for cleaning. B. M. V en a b le s .

Production of compressed gases from liquefied 
gases. G es. f .  I n d u s tr ie g a s v e r w e r tu n g  m.b.H. 
(B.P. 280,568, 10.11.27. Ger., 15.12.26).—Liquefied  
gases are evaporated b y  perm itting h eat to  enter them , 
a m oderate pressure being thus self-generated. The gases 
are further compressed into storage cylinders b y  means 
of a power-driven compressor, th e  operation of which 
m ay be regulated b y  the interm ediate pressure.

B. M. V en a b le s . 
Insulation of vessels for storing liquefied gases. 

Adsorption of gases in liquid gas apparatus. 
Drying of gases in air-liquefying and gas-separa- 
tion plant. G es. f .  In d u s tr ie g a s v e r w e r tu n g  m.b.H. 
(B.P. [a] 281,305, [b,‘c] 305,974—5, 23.11.27. Ger., [a]
27.12.26, [b] 24.11.26, [c] 1.12.26).—(a) Highly porous, 
inorganic insulating material (e.g., kieselguhr) is loosely 
packed in the space between the pressure vessel and outer 
case, so loosely that it does not become compacted under 
its own weight, which effect may be aided by use of 
layers of slag wool, cellulose fibres, etc. to act as supports. 
The interstices of the material are filled with still air so 
chilled by the stored liquified gas that it becomes a 
perfect insulator, (b) Attached to a storage vessel for 
liquefied gas (which it is intended to convert into com
pressed gas) is an absorption vessel containing a gel 
which absorbs any gas evaporated by leakage of heat 
during periods of rest between the periods of production 
of compressed gas, and during the latter periods the 
vaporising liquid withdrawn is passed through a pipe 
coil within the gel, so that it is chilled and rendered a 
more effective absorbent. When the storage vessel is 
empty, the adsorbed gas is recovered by heat, (c) In 
an air- or other gas-liquefying plant, the gases are 
dried by passing through a gel, such as silica gel, and the 
moisture is afterwards removed by a heated gas, e.g., 
nitrogen, obtained from the same plant. Two (or more) 
vessels may be used—one drying, the other regenerating. 
Gases saturated with moisture at 15° may, at the 
pressure commonly used for the separation of constituents 
of air, be dried to a dew point of —30 to —40°.

B. M. V en a b le s . 
Apparatus for testing the viscosity of oils. 

C. W. B. S h o r to  (B.P. 307,602, 13.2.28).—A vertical 
tube to contain the oil is provided with a tapered 
internal seating at the bottom, and with a tapered 
plug an exact fit in the seating. The plug, which is 
provided with a handle in the form of a rod extending 
upwards within the tube and longer than the latter,
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has convex upper and lower surfaces with an axial 
hole of exact diameter drilled through the summits 
of the convexities. A valve or stopper with handle is 
provided to fit closely to the upper convexity and close 
the hole. The viscosimeter is operated in the usual 
way, after taking suitable precautions as to temperature 
etc., and the time is noted for the oil to drop a certain 
distance in the tube. B. M. V en a b les.

Apparatus for testing the effect of light and 
other influences. K e lv in ,  B o tto m le y , & B aird , 
Ltd., and F. A. K in o  (B .P . 309,726, 2.4.28).—A number 
of “ swatch boxes ” in which samples of fabrics, paints, 
etc. may be exposed to light and, kept under definite 
conditions of humidity are arranged round a source of 
light, such as a carbon arc. They are mounted on 
trunnions, which are hollow, and serve for a supply of 
conditioned air to all the boxes in series. When any 
swatch box is swung down for inspection of a sample, 
the rotation of the trunnion causes the air stream to be 
by-passed across that box. B. M. V en a b les .

Fire-extinguishing compound. G. B le n io  (U.S.P. 
1,707,597, 2.4.29. Appl., 22.7.22).—A mixture of an 
aluminium soap with a carbonate is claimed.

H . R oyal-D awson.
Apparatus for introducing air or gaseous fluid 

into the charge in rotary furnaces. G. B o jn e r  and
A. H. P eh rso n  (U.S.P. 1,709,456,16.4.29. Appl., 21.4,27. 
Swed., 24.4.26).—See B .P . 269,892; B ., 1928, 505.

Heat-transferring apparatus. F. H. B r a m w e ll,  
Assr. to A tm osp h eric  N itr o g e n  Corp. (U.S.P. 1,708,387,
9.4.29. Appl., 23.7.26. U.K., 22.7.25).—See B.P. 
248,999 ; B., 1926, 405.

Calorimetric bomb. J. D a rro ch  (U.S.P. 1,708,873,
9.4.29. Appl., 22.12.23. U.K., 13.8.23).-See B.P. 
208,492 ; B., 1924, 320.

Apparatus for [wet] separation of the con
stituents of pulp. T. G. M a rty n  (U.S.P. 1,709,676,
16.4.29. Appl., 24.12.26. S. Afr., 7.1.26).-See B.P.
264,129 ; B,, 1927, 319.

Catalytic apparatus. S e ld e n  Co., Assees. of A. 0. 
Jaeger  (B.P. 283,887, 7.1.28. U.S., 19.1.27).—See 
U.S.P. 1,660,511; B„ 1928, 320.

Furnace walls. F. B . B ig e lo w  (B.P. 310,305,
23.1.28).

[Distribution of fuel and air to] furnaces for 
pulverised coal. S. L S f f l e r  (B.P. 297,835, 25.9.28. 
Ger., 29.9.27).

[Water] heating apparatus. B a stia n -M o r le y  & Co., 
Assees. of J. P . M o r le y  (B .P . 288,594, 5.10.27. U.S.,
13.4.27).

Heat-insulating processes, devices, and mate
rials. E. Schm idt and E. D y c k e r h o ff  (B.P. 310,572,
2.2.28. Addn. to B.P. 266,177).

Absorption refrigerating apparatus. E le c t r o 
lu x , L td ., Assees. of A. L enotng (B.P. 283,938 and 
284,193, [a] 20.1.28, [b] 23.1.28. U.S., [a] 20.1.27, 
[b] 22.1.27).

Absorption refrigerating system s. E le c t r o lu x ,  
L td ., Assees. of P la te n -M u n te r s  R e fr ig e r a t in g

System  A k tie b o la g  (B.P. 283,937, 20.1.28. Swed.,
20.1.27).

Filter m ateria l (B.P. 308,187).—See V. S epara
tion of m ateria ls (B.P. 284,307).—See XI.

II.— F U E L ; G A S ;  T A R ; M IN E R A L  O IL S.
Coking tes t of Chinese and Japanese coals.

T. Shimmura (J. Fuel Soc. Japan, 1929, 8, 48—50).— 
Application of the Lessing test shows that strongly 
coking coals give swollen, black cokes, whilst weakly 
coking coals give grey, unswollen cokes. When examined 
by methods of solvent analysis, the a-compounds, 
carbonised in the Lessing apparatus, produced a black, 
compact, powdery coke, ¡5-compounds mostly gave a 
highly swollen coke, and y-compounds fused easily, 
forming black flakes of mushroom appearance. I t  is 
concluded that the swelling properties and general 
appearance of the cokes obtained in the Lessing test 
bear a close relationship to the coking constituents of 
the coal. C. B. M arson.

Heat expenditure in  the coking process [for 
coals]. E. T e r r e s  (Gas- u. Wasserfach, 1929, 72, 
361—369).—Fuel needs for different types of carbonis
ing units vary widely, being about 955 kg.-cal. per kg. 
of coal for intermittent ovens, and generally 540—580 
kg.-cal., but sometimes as low as 420—480 kg.-cal. 
in coke ovens of the most modern type. In determin
ing the thermal effect of coldng, a calorimetric bomb 
is used which contains an electrically-heated quartz 
vessel; the total energy consumption needed to pro
duce a given temperature rise, with and without a coal 
charge, is measured. The tar and gas formed are re
moved continuously, and if information is also required 
as to the heat of the reaction it is only necessary to 
pass the distillation products through a second calori
meter and to allow for the work done by these sub
stances in expanding against atmospheric pressure 
(cf. Terres and Walter, B., 1927, 177 ; Terres and 
Meier, B., 1928, 508). Curves are constructed showing 
the heat consumption and the heat of reaction at tem
peratures from 600° to 1100° for gas coals from the 
Ruhr and the Saar, two coking coals from the Ruhr, 
and a Boldon gas coal. With the Saar coal the heat 
consumption rose slowly from 700° to 870°, then fell 
slightly until 940°, and finally rose rapidly; these 
fluctuations are explained by the curve showing the heat 
of reaction, which increases suddenly at 870°, but falls 
again from its maximum at about 940°. The same 
general form of curve is obtained with other coals, but 
the intensity of the effect varies considerably, and the 
heat of reaction may have a negative or a positive value. 
New coal has a smaller heat requirement than one which 
has been stored for some time, and the moisture content 
has also a large effect which does not arise simply 
from evaporation of water, but because the water-gas 
reaction comes into play during carbonisation. The 
relation between heat of reaction and heat consumption 
on carbonisation at 1000° takes the form of a smooth 
curve for 28 different coals, and it is found that when 
the heat of reaction is nil, the heat consumption is 
325 kg.-cal. per kg. The nett heat requirement is 
made up of the total heat effect of the coking process,
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the thermal result of the recuperator systems for gas 
and air, and the radiation and convection losses from 
the setting. These losses are bigger than is generally 
realised, and may account for 15—35% of the fuel 
used. The time which a charge needs for complete 
carbonisation will depend on these heat requirements 
and also on the thermal conductivity of the coal and 
coke. Experiments in this connexion have been 
carried out, using the method of Heyn and Baur (Mitt. 
Materialpruf., 1914, Nos. 2 and 3), with coals and 
cokes of different sizes, and it appears that the dimen
sions of the particles have an important effect. The 
values for coal are always very small, but coke gives 
appreciably larger results, and measurements can be 
made at higher temperatures. Curves and methods for 
calculating the mean heat conductivity for a range of 
temperatures are given for different coals, and the in
formation which can be derived from them with relation 
to coking time and design of ovens is discussed.

E . H . Griffith .
A p p a r a tu s  fo r  d e te r m in in g  th e  so f te n in g  r a n g e  

an d  th e  d e g r e e  o f  so f te n in g  o f  c o k in g  c o a ls .  G. 
A gde and L. von  L yn ck er  (Brennstoff-Chem., 1929, 10, 
86—87).—The apparatus resembles a penetrometer, a 
weighted needle, the movement of which can be measured 
on a graduated dial, resting on the coal sample. The 
latter is contained in a metal tube, supported vertically 
in an electrically heated salt bath, the temperature of 
which is read with a thermometer or thermocouple. 
The tube is 10 mm. in external diameter, and contains 
3 c.c. of coal (1—2 mm. size) resting on 1*5 c.c. of sand. 
The needle usually carries a 100 g. weight and the rate 
of heating is 5° per min. By reading the dial pointer 
for every 5° rise in temperature the softening range and 
the extent of softening are determined.

W. T. K. Braunholtz.
Fixation of sulphur in coal briquettes. R. 

K ad a and K. O g a ta  (J. Fuel Soc. Japan, 1929, 8, 
52—55).—Experiments are described in which calcium 
oxide, calcium carbonate, magnesium oxide, sodium 
carbonate, barium carbonate, and ferric oxide are added 
to the briquettes in order to fix the sulphur and retain 
it in the ash. An addition of 1—2% of ferric oxide 
together with some slaked lime was found to be the 
most efficacious. C. B, M arson.

R o u g h  e s t im a t io n  o f  th e  c o n te n t o f  ta r  c o k e  in  
lu m p  c o k e . G. A gd e and L. von L yn ck er (Brennstoff- 
Chem., 1929,10, 88—89).—Tar coke comprises the solid 
residue formed by the coking of decomposition products 
of bitumen which have not been removed by distillation 
during carbonisation. I t  is derived from both the 
extractable and non-extractable bitumen, but the 
quantity obtained from coal after extraction is very small 
if the coal is carbonised under greatly reduced pressure. 
The content of tar coke may thus be roughly estimated 
by weighing the coke produced by carbonising the 
non-extracted coal under normal crucible conditions 
and subtracting from this the weight of coke obtained 
by carbonising under diminished pressure at 1020° an 
equivalent quantity of extracted coal. A  normal coke 
contains about 6—8% (not more than 10%) of tar 
coke. W . T. K. B r a u n h o ltz .

Properties of coal for gas producers. S. 
UcniDA (J. Fuel Soc. Japan, 1929, 8, 50—52).—I t  is 
suggested that in addition to the usual date from the 
analysis and calorific value determinations, a knowledge 
of the size of the coal, its caking power, the fusing 
temperature of the ash, and the reactivity of the coke 
is necessary to obtain the best working results.

C. B. M arson .
Apparatus and method for determining the 

progress of gas evolution from coking coals.
G. A gde and L. von  L yn ck er  (Brennstoff-Chem., 1929, 
10, 89—90).—The coal (3 g., $—1 mm. size), contained 
in an elongated silica crucible, is placed in a porcelain tube 
sealed at one end. The tube is heated in a vertical, 
electric tube furnace, and the temperature, read by a 
thermocouple just below the sealed end of the porcelain 
tube, is raised by at least 7° per min. up to the maximum 
of 1200°. The upper end of the porcelain tube is cooled 
and contains a plug of asbestos, previously heated to 
redness, to prevent condensed products dropping back 
on to the heated coal. The gas is scrubbed by passing 
it through a bottle containing cotton wool and passes to a 
3-way tap, by means of which it is collected and measured 
alternately every 5 min. in two graduated burettes. 
Curves are drawn with temperatures as abscissae and the 
gas collected in 5 min. as ordinates, an example being 
given for a raw coal, its oily and solid bitumens, and the 
extracted coal. W. T. K. B r a u n h o ltz .

Petroleum wash-oil thickening in the scrubbing 
of coke-oven gas. H. M. U llm a n n , D. S. C ham berlin ,
C. W. Simmons, and M. A. T horpe (Ind. Eng. Chem., 
1929, 21, 313—314).—Although the sulphur content of a 
wash oil on thickening increased from 0-182% to 0 • 967%, 
no thickening was caused by hydrogen sulphide or sulphur 
alone under any conditions. Addition of light petroleum 
to spent oil gave a precipitate containing 9-25% S 
and 6-17% 0, and the substance appears to be derived 
from the gas which is being stripped, carried in a state of 
fine suspension. This suspended material was fully 
investigated by using a Cottrell precipitator, which 
separated 3-17 g. of a brown tarry substance, containing 
12 • 5% S, per 100 cub. ft. of gas. No thickening occurred 
in wash oil which dealt with gas that had been cleaned in 
this way, but the addition of a coal tar, collected from 
sumps on the plant, produced thickening in an unused oil.

R. H. G r if f i th .
Blau gas and its industrial applications. L. D ai. 

P r a to  (Zymologica, 1929, 4, 35—51).—Descriptions are 
given of the various processes for obtaining this gas 
(cf. B., 1925, 621), and of its uses in the synthesis of 
alcohol and other products, as a substitute for acetylene 
in autogenous welding, and as an automobile fuel.

T. H. Pope.
Action of sulphuric acid on olefines etc. W: R. 

Orm andy and E. C. C raven  (J.S.C.I., 1928,47, 317— 
320 t ) .—The olefines from ethylene to pentene have been 
treated writh excess of concentrated sulphuric acid at 
temperatures below' 25°, and the reaction products 
examined. Inspection of the oil which separated from 
the acid layer, of oily products extracted by pentane 
after dilution with water, and of alcohols remaining 
dissolved showed that high percentages of the mixtures
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were colourless, mobile oils having the following: mean 
values; d2Q 0-73—0-76, n% 1-4i—l-43, rL 0-34, 
b.p. range 80;—350°, mol. wt, 170—200, and containing 
85% C and 15% H. The oils extracted by pentane 
were unsaturated in character : some cyclic olefines 
and substances of high mol. wt. obtained from cracked 
spirit appear to give similar results. Treatment of 
alcohols belonging to the same series yields substances 
of the same type, but no paraffin-like oils separate with 
a smaller molecule than that of propyl alcohol, and the 
«/efohexanols give rise to cyclic compounds of high
b.p. and viscosity. R. H. G r if f i t h .

Production of alcohols from butenes and pentenes 
through interaction with sulphuric acid. J. F. 
N o rr is  and EL S. D a  vis (J.S.C.I., 1 9 2 9 .4 8 , 70— 71 t ) .—  
The authors take issue with the conclusions of Ormandy 
and Craven (cf. preceding abstract) that alcohols cannot 
be made from the butenes and pentenes by sulphuric 
acid; sec.- and ieri.-butyl and amyl alcohols are 
being manufactured in the United States in this way 
from olefines made from petroleum products. A 
review of the conditions necessary for their production 
is given.

Methods of extraction of pyridine bases. C.
Ab-bep.-Hald e n  (Chim. et Ind., 1929, 21, 708—710).— 
Modem methods of coal-tar distillation employing steam 
may yield a light oil containing 35-—10% of tar acids 
and 5-—7% of bases. The compounds formed by their 
union are not completely decomposed by sulphuric acid, 
and the ta r acids must first be removed with soda. 
Pyridine is then obtained as pyridine sulphate which 
may be further treated : (1) by neutralisation with
ammonia in presence of pure benzol followed by distil
lation of the latter ; (2) by addition of the equivalent of 
caustic soda followed by distillation with live steam. 
Light pyridine comes over at 93—96° as soluble hydrate. 
The heavy bases which commence to distil a t 96° are 
insoluble in water. The light pyridine is dehydrated 
with 50% caustic soda solution ; (3) by neutralisation 
with sodium carbonate. Two layers are formed, the 
lower one containing sodium sulphate and light pyridine. 
This is distilled without fractionation. The upper layer 
is fractionated and gives in succession aqueous pyridine, 
anhydrous light pyridine, and heavy bases. The aqueous 
fractions are used for the dissolution of further sodium 
carbonate. This method is cheaper than (2) in reagents, 
hut consumes more heat. C. Irw in .

Volumetric determination of phenols by means of 
glycerin in distillation tars of brown coals. B. P.
Legovkd* (J. Chem. Ind. Moscow, 1928 5, 798—799).— 
The tar is shaken with an equal volume of glycerin; 
after 2—3 min. (or immersion in hot water) two layers 
are formed, the lower consisting of a solution of phenols 
in glycerin, from which the phenols may be recovered 
by dilution with water. The decrease in volume of the 
tar layer is measured. Paraffins or much (60—70%) 
water interfere. For viscous distillates the glycerin is 
diluted with kerosene. C hem ical A b str a c ts .

Carbonisation of lubricating oils and fuel oils.
1. T sch ern osh ok ov  (Ind. Eng. Chem., 1929,21, 31o— 

316).—Sludge formation in lubricating and other oils 
during use is due to oxidation reactions of various types,

and three crude oils have been treated with oxygen at 
150° and 15 atm., while the formation of asphaltenes 
was measured at intervals. Similar experiments with 
fioridin tars from the crude oils showed that no relation 
existed between the behaviour on oxidation and the 
results provided by the Conradson coking tests. Satis
factory information as to the value of an oil can only be 
obtained, therefore, by oxidation tests, especially when 
conditions of high pressure actually exist under working 
conditions. R. II. G r if f i th .

Determination of olefines. P. S. Sm irnov (Neft. 
Choz., 1928, 15, 217—221).—Cracked gasoline is added 
drop by drop to liquid nitric oxide a t —15° to —20°; 
the liquid is then made alkaline with sodium hydroxide 
and distilled with steam. The distillate, after separation, 
is dried with sodium sulphate and filtered through silica 
gel, which is washed with ether. After centrifuging, 
the ether is removed by distillation, and the top layer 
(gasoline) is added to that left after treatment with 
sodium sulphate. The difference between the total 
volume of gasoline left after treatment and the original 
volume represents the unsaturated compounds.

Chemical Abstracts.
Characteristics of am orphous w ax . L. D. Jones  

andF. E . B lachly  (Ind. Eng. Chem., 1929,21,318—320). 
—When amorphous wax is to be precipitated by centi- 
fuging from lubricating stock it must be present in 
sufficiently coarse form to make rapid separation 
possible ; this can largely be achieved by choice of a 
suitable diluent. The properties of the wax depend 
primarily on its origin, but may be modified by the 
solvent, and a crystalline wax may be obtained from one 
that is amorphous by removal of associated impurities. 
An oil solution containing amorphous wax may be cooled 
to —45-6° without coating the chilling coils, even when 
the mixture becomes quite viscous, but crystalline wax 
is always deposited on the cold surface. This is due to 
the higher surface tension of the amorphous form caused 
by the presence of some substance of higher b.p., which 
can, however, be distilled without appreciable change. 
It is suggested that this substance is of an asphaltic 
nature, and can be adsorbed by fuller's earth, but is 
frequently adsorbed by crystalline wax, especially at low 
temperatures. R. H. G r if f i th .

Acids of m ontan w ax . III . H. T ropsch  and
H. K och (Brennstofi-Chem., 1929, 10, 82—86; cf. B., 
1922, 208 a, 659 a).—The fatty acids present in mot'tan 
wax obtained from mid-German lignite are purified by 
fractionally distilling their methyl esters under diminished 
pressure, and are separated from the distillates by frac
tional precipitation of their magnesium salts. They 
are identified from their m.p. and by determining their 
equivalent by titration with alcoholic potassium hydr
oxide. The presence in the wax of an acid, C31H620 2, 
and the absence of the acid, C^H^O,, are established. 
The former, which constitutes 4-7% of the fatty acids 
present in the wax, has m.p. 88-5—89-0= and appears to 
be identical with melissic acid occurring in beeswax.

W. T. K. B r a u n h o ltz .
T reatm ent of m ontan w ax w ithout acid. V. Tok- 

m a n o v  (Neft. Choz., 1928, 15, 224—225).—Treatment 
with sulphuric acid (6% free monohydrate) is preferred

h
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to that with adsorbents in the production of ceresin; 
absorbents give a higher yield, but the product contains 
unsaturated compounds and naphthenes.

Chemical Abstracts.
See also A., May, 534, Measurement of flame 

temperature (G r if f ith s  and A ubrey). 551, Thermal 
behaviour of phenols (H ągem ann).

P atents.
Coke ovens. L. W ilp u t te  (B.P. 309,774, 30.5.28. 

Addn. to B.P. 308,120 ; B., 1929, 422).—The heating 
arrangements of the oven described in the main patent 
are modified, and undesirably intense combustion in 
the lower part of the flues is avoided, by supplying gas 
at alternate intervals to the ports opening at different 
levels within each flue. A. B. M anning.

Coke ovens and chamber ovens. J. Y . Johnson. 
From A. W e in d e l (B.P. 309,760, 15.5.28).—Coking 
chambers which are heated on one side only have sloping 
passages connecting the opposite side to the discharge 
chamber for the distillation products. These passages 
are also inclined to the longitudinal direction of the 
chamber, and are preferably narrowed conically from 
the coking chamber to the discharge chamber. Longi
tudinal grooves extend along the unheated wall and 
form the starting point of the off-take passages. The 
lower edges of the grooves are rounded off and the bricks 
above may be provided with bulbous projections into 
the chamber. The offtake passages may be arranged 
just above the level of the charge only or may be distri
buted over the wall below the surface of the charge. 
The discharge chambers are provided with drainage 
gulleys, and may be heated in such a way that only the 
heavy tar or pitch is run off through the gulleys, whilst 
the lighter products are led away to the condensing 
system. A. B. M anning.

Coking retort oven. J. V an A ck eren , Assr. to 
K oppers Co. (U.S.P. 1,707,419, 2.4.29. Appl., 22.4.22). 
—A regenerative coking oven is provided with steam- 
superheating channels below the respective coking 
chambers and extending from side to side of the battery. 
Steam is introduced into these channels and passes 
through suitably arranged distributing channels to the 
coking chambers. A. B. M anning.

Coking retort oven. J. B eck er , Assr. to K oppers  
Co. (U.S.P. 1,706,476, 26.3.29, Appl., 13.10.22).—A 
special flue system communicates with vertical combus
tion flues which constitute the heating walls.

J. A. Sugden .
Regenerative coke ovens. W. M u e lle r  (B .P . 

308,994, 24.11.27).—The regenerators arranged below 
the oven chambers are each divided into a number of 
separate sections, alternate sections being traversed by 
gas and air, respectively, simultaneously flowing in the 
same direction. The gas and air, thus separately pre
heated, are supplied in a uniform manner to the heating 
flues over the whole length of the oven. The waste heat 
gases are withdrawn through the corresponding regene
rator sections below the adjacent oven chamber, also in 
a uniformly distributed manner throughout the length 
of the oven. In examples, the flames ascending in one 
heating flue pass over at the top and down the adjacent

flue, a portion of the gas and air being led up through 
partition flues to the turning point between the adjacent 
heating flues; or the vertical flues are connected at 
the top to a horizontal flue and the vertical passages 
in the partition wall serve as exit flues for the waste 
gases and as inlet flues for gas and air, the direction of 
the flames in the heating flues reversing with each 
reversal of the gas and air supply. Provision is made 
for heating with rich gases, and some other possible 
modifications in the mode of heating are described.

A. B . M anning.
Regenerative coke oven. C. O tto  (U.S.P. 1,707,537,

2.4.29. Appl., 25.4.25. Ger., 26.6.24).—The heating 
walls of the oven have vertical flues with cross-over 
conduits connecting together into independent flue 
systems the tops of flues of alternate heating walls only. 
Regenerators for preheating weal: gas and air extend 
longitudinally below the ovens. Provision is made also 
for heating with strong gas. A. B . M anning.

Coking of coal in a retorting space. J. B e c k e r , 
Assr. to K oppers Co. (U.S.P. 1,707,427, 2.4.29. Appl.,
24.7.22).—The area of the coking chamber is smaller at 
the bottom than at the top. External heat is applied 
to the sides of the chamber so that coking is first com
pleted at the bottom. Steam is then passed through the 
lower portion until the remainder of the charge is coked. 
The gas production is increased and over-coldng of the 
lower portion of the charge is avoided. J. A. Sugden.

Vertical continuous distillation furnace. J. 
P ie te r s  (B .P . 287,934, 29.3.28. Fr., 30.3.27).—A bench 
of vertical retorts of the type which are heated from 
flues constructed in the longitudinal walls of the retorts 
has the combustion zones of the vertical flues bridged 
and partly obstructed by a number of bricks parallel to 
the horizontal long axis of the retorts, but occupying 
only a small proportion of the vertical depth of the 
flues, so that the heating gases become thoroughly 
mixed. For a certain distance below the combustion 
zone the gas and air are kept separate and are preheated 
by the cooling coke or residue. The gases after com
bustion are exhausted through a number of ports in the 
short unheated wall of the bench, which lead into a 
collecting passage, one for each retort with a valve to 
each passage. B . M. V en a b le s .

Apparatus for low-temperature carbonisation. 
P. C. Pope (B.P. 309,387, 9.12.27).—An annular retort 
is formed by an externally heated, vertical, cylindrical 
chamber within which is suspended an axially movable, 
internal stem, which is enlarged at the bottom to be 
a loose fit to the outer container. After carbonisation 
is complete the stem with the coke is lowered into a 
cooling chamber. A pair of hinged scrapers arranged 
below the container remove any adherent coke from the 
stem as it is again raised into position. The retort is 
charged from a hopper through a heat-insulated, conical 
valve, which slides upon the rod from which the stem 
is suspended. During carbonisation low-pressure steam 
is admitted to the coke-cooling chamber, whence it 
passes up through the narrow passage between the 
enlarged part of the stem and the container and assists 
in carrying away from the retort the volatile products 
of carbonisation. A. B. M anning.
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Low-temperature carbonisation of fuels. J. Y.
Johnson. From I. G. F a rb en in d . A.-G. (B.P. 309,253,
26.10.28. Addn. to B.P. 301,975 ; B., 1929, 119).— 
Before submitting the fuel to the process described in 
the main patent it is dried at 250—350° by blowing 
hot scavenging gases through it at such a rate that the 
fuel is maintained in a state of active movement on its 
bed ; it  is then introduced directly, in its preheated 
state, into the carbonising chamber.

A. B. M anning.
Destructive hydrogenation of carbonaceous 

materials. H . A. H um phrey, and Im p er ia l Chem. 
In d u s tr ie s , L td . (B.P. 308,995, 30.11.27).—Solid 
carbonaceous material is treated with hydrogen, under 
at least 100 atm. pressure, and at 300—550°, while held 
in suspension in a liquid medium of high b.p., contained 
in a vertical tower. A. B. M anning.

Destructive hydrogenation of carbonaceous 
materials. J. Y. Johnson . From I. G. F arb en in d .
A.-G. (B.P. 309,228, 3.10.27. Cf. B.P. 302,941; B., 
1929, 232).—The hydrogenation is carried out in the 
presence of small quantities of substances, e.g., sodium 
isopropylnaphthalenesulpkonate, which contain the 
radical of a mineral acid in the molecule, and which 
lower the surface tension of water. A. B. M anning.

Hydrogenation of coal, tars, mineral oils, and 
other carbonaceous m aterials. Im p er ia l Chem. 
I n d u s tr ie s , L td ., and K. G ordon (B.P. 309,095 and 
309,239, [a ] 2.12.27, [b] 14.1.28).—The material is 
subjected to the action of hydrogen at temperatures of 
400—500° under pressures of (a) 300—1000 atm. or 
(b) 1000—5000 atm. or higher. The process may be 
carried out in stages, and with or without the use of 
catalysts. The preliminary hydrogenation may be 
effected with circulation of the hydrogen, but the hyper
pressure treatment is preferably effected without such 
circulation. A. B. M anning.

Manufacture of valuable liquid products from  
varieties of coal, tars, mineral oils, etc. I. G.
F arb en in d . A.-G. (B.P. 282,384, 9.12.27. Ger., 20.12.26). 
—In the hydrogenation of coal etc. under high pressures 
and at elevated temperatures, and in similar processes, in 
which, however, there should be no appreciable amount 
of carbon monoxide present, the presence of iron and 
nickel is excluded in such forms only as are not physi
cally or chemically resistant or which initiate injurious 
chemical reactions, e.g., the formation of methane or 
coke. Copper is excluded if sulphur is present. The 
apparatus, therefore, is constructed of, or coated with, 
aluminium or iron and nickel alloys having a high 
content of chromium, molybdenum, tungsten, vanadium, 
etc. The metals and alloys used are preferably freed 
from such impurities as oxygen, sulphur, and carbon 
by treatment with moist hydrogen at high temperatures. 
When sulphur is absent silver or its alloys may be used.

A. B . M anning.
Manufacture of activated carbon. E. B e r l  

(B.P. 283,968, 20.1.28. Ger., 21.1.27).—Acid tars, 
e.g., such as are produced in the sulphuric acid refining 
of oils and tars, are neutralised with potassium carbonate, 
hydroxide, or sulphide, and heated to activating tem
peratures in the presence of air, carbon dioxide, steam,

or mixtures of these. After cooling and extracting the 
soluble inorganic constituents the material is prefer
ably again heated in an atmosphere free from or poor 
in oxygen. A. B. M anning.

Production of gas. C. W. A n d rew s and H . A. 
B r a s s e r t  (U.S.P. 1,707,651, 2.4.29. A ppl., 20.5.22).— 
A unit containing carbonaceous residue is alternately 
air-blasted and steamed. The generated water-gas, 
further heated by passing through another unit con
taining heated carbonaceous residue, serves to car
bonise a bed of fresh coal contained in the same unit, 
thereby producing a mixture of coal gas and water-gas.

J. A. Sugden.
R ecovery of am m onia [from gas]. F. Osborne  

Assr. to S e m e t-S o lv a y  Co. (U.S.P. 1,703,405, 26.2.29. 
Appl., 12.4.27).—Ammonia gas, e.g., from coke ovens, 
at 120—130° is cooled successively to 100° and to 80° 
in a heat interchanger and an electrical precipitator. 
Condensate is removed, and the issuing gas is raised to
90—100° by heat exchange with fresh gas in the inter
changer and passed into a saturator containing sulphuric 
acid. Ammonium sulphate crystallises out, and is 
ejected and centrifuged, the mother-liquors being 
returned with sulphuric acid to the saturator. Vapours 
from the saturator are cooled to 30°, the condensate of 
water and light oils being separated, passed through a 
second precipitator, and thence to an exhauster and 
holder. R . B righ tm an .

Therm al decom position of hydrocarbons. S. M. 
N orw ood , Assr. to E le c t r o  M e t a l lu r g ic a l  Co. (U.S.P.
1,703,949, 5.3.29. Appl., 11.10.27).—An iron catalyst, 
containing 15—40% Cr, 2—15% N i, 0-7—3-0% Si, 
0-7—3• 0% Mn, and not more than 1% C, is used.

C. H ollins.
Cracking of [hydrocarbon] o il. G. E g lo f f ,  Assr. to 

U n iv e r s a l  Oil P r o d u c ts  Co. (U .S .P . 1,703,617, 26.2.29. 
Appl., 15.12.20. Renewed 24.3.27).—Oil. e.g., Kansas 
fuel oil, is cracked at, e.g., 135 lb./in.2 and 400° in a series 
of stills and expansion chambers. Reflux condensate 
from the dephlegmators is returned to the heating 
tubes, and the uncondensed gas from the final con
denser and receivers passes through a common header 
to the compression pump and reservoir, a check valve 
in the leads to the header preventing back-pressure on 
the receivers. R. B righ tm an .

Cracking of heavier hydrocarbon o ils. E. C.
H e r t h e l  and H . L. P e lz e r ,  Assrs. to S in c la ir  R e fin in g  
Co. (U.S.P. 1,703,529, 26.2.29. Appl., 28.5.25).—The 
oil is circulated through heating tubes from a supply 
tank containing a bed of 10—18 in. of fuller’s earth, 
the return pipe to the tank delivering to the further end 
below the oil level and above the bed of earth. Vapours 
escape to a dephlegmator and thence to condenser and 
receiver, the phlegms being returned to the circulation 
pipe below the bed of earth. Fresh oil may be fed in at 
the top of the dephlegmator or through the circulating 
pump. R- B righ tm an .

Cracking of em ulsified petroleum  oil. G. E g lo f f  
and H . P . B en n er , Assrs. to U n iv e r s a l  O il P ro d u c ts  
Co. (U .S .P . 1,703,103, 26.2.29. Appl., 1.9.20. Renewed
2.7.28).—The oil is heated to cracking temperature and 
the condensate and vapours from the dephlegmator are

6 2
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passed through separate coils at above 100°, e.g., 190°. 
Uncondensed vapours from either coil are passed through 
a water condenser at, e.g., 20°, and the water and light 
oil are separated in the receiver. The condensate is 
discharged through separate water condensers to receivers 
for distillate and reflux condensate, the latter being 
retreated if desired. R. B r ig h t m a n .

Refining of petroleum oils. 0. D ieckm ann (U.S.P. 
1,703,615, 26.2.29. Appl., 1.9.21).—The crude oil, 
after separating any water, is topped to remove benzine 
and gasoline and is agitated with concentrated sulphuric 
acid, the acid sludge being drawn off, partly decomposed 
with live steam, and extracted with refined petroleum oil. 
The recovered oil is returned to the acid oil and the 
residue aSords, on extraction with tar oil and neutralisa
tion, cylinder oil and a hard pitch free from coke. The 
acid oil and extract, after further acid washing, are 
agitated successively with 10—15% of sodium carbonate 
at 80—90° and with 20—25% of water and fractionated.

R. B rightm an .
Means for treating oils. C. B. B elk n a p  (U.S.P. 

1,704,277, 5.3.29. Appl., 7.5.25. Renewed 25.7.28).— 
Oil is heated in the liquid state under a predetermined 
pressure, and the vapours are received in a vapour space 
adjacent the liquid oil. H. S. G a r lic k .

Combining natural gas and hydrocarbon oil 
for production of gasoline. L. S. W o rth in g to n , 
Assr. to C. L. Thompson (U.S.P. 1,705,318, 12.3.29. 
Appl., 6.5.21).—The oil i3 fed into a chamber in which 
it is maintained at a constant level. I t  is passed from 
this chamber through a heater, is then atomised and 
mixed with a hydrocarbon gas, and re-introduced into 
the vapour space of the chamber. The mixture of gas 
and vapour discharged from the upper part of the 
chamber passes to a condensing system.

A. B. M anning.
Recovering oil. B. M. C loud (U.S.P. 1,697,260,

1.1.29. Appl., 7.3.27).—Hydrocarbon oil is recovered 
from oil-containing sand and rock, e.g., “ exhausted ” 
wells, by injecting carbon monoxide and hydrogen 
(water-gas), preferably admixed with 15—30% of 
acetylene. R. B righ tm an .

Treatment of distillates from cracking of 
petroleum oils. R. A. H a llo r a n , Assr. to U n iv e r s a l  
O il P ro d u c ts  Co. (U.S.P. 1,704,246, 5.3.29. Appl.,
4.10.23).—The pressure of the distillate, which contains 
more than 0-2% S, is reduced only sufficiently to 
release water vapour prior to washing with alkali.

P. G. C la rk e .
Acid treatment of lubricating oils. G. P . O lsen , 

Assr. to Gen. P e tro leu m  Corp. o f  C a lifo r n ia  (U.S.P. 
1,704,206, 5.3,29. Appl., 11.10.26).—A confined stream 
of oil is treated with an enveloping annular stream of 
acid. The two liquids are then mixed by being passed 
into a conduit of reduced diameter. F. G. C la rk e .

Normal-pressure hydrolysis of acid sludge.
E. W. Rotii (U.S.P. 1,6S2,713, 28.S.28. Appl., 13.4.27). 
—A supernatant layer of acid sludge, or a mixture of acid 
sludge and solvent oil, e.g., gas oil, of d 0-875—0-886, 
in contact with sulphuric acid of d 1-16—1-53, is 
heated by means of a steam coil immersed in the acid, 
which keeps the acid layer at simmering temperature

(about 125°). The disappearance of the sludge coin
cides with cessation of evolution of sulphur dioxide, and 
the layer of tar is run off, a portion being left until 
sufficient free carbon has accumulated from successive 
charges to interfere with the operations when this 
residue is run to waste. The requisite concentration 
of acid is maintained by the addition of small amounts 
of water as required. R . B r ig h tm a n .

Recovery of oxidation products of solid hydro
carbons, waxes, etc. J. Y. Johnson. From I. G. 
F arb en in d . A.-G. (B.P. 309,875, 7.11.27).—Mixtures 
obtained by the incomplete oxidation of waxes etc. are 
subjected to mechanical pressure at a temperature 
below the m.p. of the initial material, whereby the 
oxidation products are expressed as oils. Alternatively, 
fatty acids are first recovered by conversion into soaps 
and extraction of these with water, and residual higher 
alcohols etc. are then recovered by expression.

L. A. Coles.
Lubricating mixture. P. C. Goss (U.S.P. 1,708,058,

9.4.29. Appl., 7.2.27).—A mineral lubricating oil of 
a petroleum base is emulsified with an aqueous extract 
of the inner bark of slippery elm.

H . R oyal-D awson.
[Production of] decolorising carbon. E. U rb a in  

(U.S.P. 1,709,503,16.4.29. Appl., 29.3.26. Fr., 12.3.25). 
—See B.P. 249,138 ; B., 1926, 1003.

Purification of coal or other gases. J. N . R eeso n  
and W. L. Moss (U.S.P. 1,708,590, 9.4,29. Appl.,
13.3.25. Austral., 30.4.24).—See B.P. 249,312; B., 
1926, 430.

Separation of low-temperature tar into phenols 
and hydrocarbons. A. C o r r e ll ,  Assr. to Zeciif. M. 
S tin n e s  (U.S.P. 1,709,309, 16.4.29. Appl., 7.11.25. 
Ger., 10.12.24).—See B.P. 245,633; B., 1926, 184.

Distillation of [mineral] oil. A. E. H a rn sb erg er  
(B.P. 310,393, 23.1.28).—See U.S.P. 1,666.597 ; B., 
1928, 396.

Atomisable motor fuel product. A lo x  Chem. 
Corp. (B.P. 286,260,10.10.27. U.S., 2.3.27).—See U.S.P. 
1,684,125 ; B., 1929, 10.

Manufacture of agents for emulsifying, purifying, 
wetting, etc. by sulphonation. K. M arx, K. B ro d er -  
son , and K. B it t n e r ,  Assrs. to I. G. F a rb en in d . A.-G. 
(U.S.P. 1,708,103, 9.4.29. Appl., 18.5.27. Ger., 19.5.26). 
—See B.P. 271,474 ; B., 1928, 326.

Burners for pulverulent fuel and/or liquid fuel. 
L. G ro te  (B.P. 310,555, 26.1.28.)

Producer furnaces (B.P. 305,288). Apparatus 
for chemical reactions (B.P. 309,057 and 309,258). 
Drying of coal etc. (B.P. 308,548). Agglomerates 
from pulverised materials (B.P. 305,051). Centri
fugal machine (B.P. 299,018). Treating liquids 
with gases or vapours (B.P. 309,206). Viscosity  
of oils (B.P. 307,602).—See I. Ammonium sulphate 
(B.P. 307,037).—Sec VII. Castor oil-m ineral oil 
mixtures (B.P. 308,502).—See XII.

H I.— O R G A N IC  IN T E R M E D IA T E S.
See A., May, 521, Anodic behaviour of diphenyl- 

acetic acid (K a ta g ish i and others). Electrolytic
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reduction of aldehydes (Sh ijia ). 548, Hydrogenation 
of phenanthrene (S c h r o e te r  and others). 550, Peryl- 
ene and its derivatives (F unke and others). 555, 
Di- and tetra-hydro-p-naphthoic acids (L£on and 
C iiarro). 579. Acenaphthiminazoles and ace- 
naphthoxazoles (S ir c a r  and G uha-R ay).

Blau gas. D a l  P r a to . Action of sulphuric acid 
on olefines (Or.mandy and C raven ; N o r r is  and D a v is). 
Extraction of pyridine bases. A b -d er-H a ld en . 
Determ ination of phenols. L u g o v k in .—See II. 
Methyl and ethyl alcohols in sugar beet pulp. 
J e d lic k a .—See XVII. Anhydrous alcohol. V on  
K e u s s le r .—See XVIII.

P atents.
Manufacture of organic compounds containing 

oxygen. I. G. Farbicnind. A.-G. (B.P. 280,522,
28.10.27. Ger., 15.11.26).—In the hydrogenation of 
oxides of carbon, the use of an iron oxide catalyst 
containing small amounts of oxides or hydroxides of 
alkali or alkaline-earth metals below 300° leads to 
oxygenated products. Copper oxide (e.g., 33%) may be 
added. C. H o l l in s .

Recovery of acetone from gases containing it.
TV. R, O rm andy’(B.P. 308,885, 14.3.28).—The gases are 
scrubbed with moderately concentrated sulphuric or 
phosphoric acid, which is diluted before distilling off 
the absorbed acetone. C. H o ll in s .

Manufacture of condensation product from tri
cresol and acetone. S ch er in g -K a h lb a u m  A.-G., and
H. J o rd a n  (B.P. 308,741, 28.10.27. Addn. to B.P. 
273,684 ; B., 1929, 236).—When the process of the prior 
patent is carried out under milder conditions (lower 
temperature, lower concentration of acid, or with a 
diluent) the product is 2 : 2'-dihijdroo:i/- i : 4’-dimelhyl-$$- 
dipheiiylpropane, m.p. 131—132° (diacetate, m.p. 84— 
85°). C. H o ll in s .

Production of purified styrene. I. O stro m islen -  
sk y , Assr. to N a u g a tu c k  Chem. Co. (U.S.P. 1,703,950,
5.3.29. Appl., 7.5.24).—Styrene is separated from 
ethylbenzene by polymerising for 16—48 lirs. a t 130— 
140°, distilling off the ethylbenzene, and depolymerising 
the styrol a t 350—500°. C.- H o l l in s .

Manufacture of benzonitrile and other aryl 
cyanides [nitriles]. R . B . T r u s le r , Assr. to R o e s s le r  
& H a s s la c h e r  Chem. Co. (U.S.P. 1,702,711, 19.2.29. 
Appl., 20.6.27).—Aryl halides which do not contain 
substituents, e.g., amino-, carboxylic, or hydroxy] 
groups, which are reactive under the conditions of 
reaction, are heated at 300° with zinc cyanide or other 
metallic cyanide in presence of copper, nickel, or cobalt 
bromide as catalyst. R . B righ tm an .

Manufacture of2-aminonaphthalene-3-carboxylic 
[2-amino-3-naphthoic] acid. 0. Y. Im ray. From
I. G. F arbeni.vd . A.-G. (B.P. 282,450, 19.12.27).— 
2 : 3-Hydroxynaphthoic acid (or a salt) is heated with 
ferrous sulphate and 25% ammonia solution at 
200—210° (pressure 40 atm.) to give an iron compound

NH-Fe
CioH6< c “ 6  ̂, which on decomposition with hot caustic 

alkali yields 2-amino-3-naphthoic acid. C. H o l l in s .

Oxidation of hydrocarbons. E. C. R . M arks. 
From A lo x  Chem. Corp. (B.P. 309,382, 6.10.27).—See 
U.S.P. 1,690,768—9 ; B., 1929, 199.

Catalytic oxidation of organic compounds. A. O. 
J a e g e r , Assr. to S e ld e n  Co. (U.S.P. 1,709,853, 23.4.29. 
Appl., 3.6.27).—See B.P. 291,419 ; B., 1929, 275.

Preparation of maleic and succinic acids from  
furfuraldehyde by electrolysis. T. Y a b u ta , Assr. to 
Z aidan H o jin  R ik a g a k u  K en k y u jo  (U.S.P. 1,709,207,
16.4.29. Appl., 31.3.26. Japan, 22.6.25).—See B.P. 
253, 877 ; B., 1927, 268.

Manufacture of aniline and other arylamines. 
W. J. H a le  and J. W. B r it to n , Assrs. to Dow Chem. 
Co. (Re-issue 17,280, 23.4.29, of U.S.P. 1,607,824,
23.11.26).—See B., 1927, 101.

Preparation of dinitrohalogenaryls [halogeno- 
dinitro-benzenesulphonamides and -benzamides].
E. F isc h e r , Assr. to G r a s s e l l i  D y e s t u f f  Corp. (U.S.P. 
1,709,256, 16.4.29. Appl., 12.10.27. Ger., 18.10.26).— 
See B.P. 279,134 ; B., 1928, 440.

Manufacture of mononitrated diphthaloyl- 
acridones. W. M ieg and A. Job, Assrs. to G r a s s e l l i  
D y e s t u f f  Corp. (U.S.P. 1,709,945, 23.4.29. Appl.,
23.5.27. Ger., 27.5.26).—See B.P. 295,645; B., 1928,781.

Manufacture of naphthaquinone derivatives.
A. W a h l and R. L a n tz , Assrs. to Soc. A non, d e s  M at. 
C ol. & P rod . CniM. d e S t.-D en is  (U.S.P. 1,708,001,
9.4.29. Appl., 22.10.23. Fr., 30.10.22).—See B.P. 
206,142 ; B., 1924, 902.

Manufacture of 1 : 8-naphthoxypenthiophen 
[perinaphththioindoxyl] compounds. J. M ü lle r  
and M. S ch u b er t, Assrs. to G r a s s e l l i  D y e s t u f f  Corp. 
(U.S.P. 1,709.277, 16.4.29. Apnl., 5.10.27. Ger.,
12.10.26).—See B.P. 300,771 ; B., 1929, 200.

I V —  D Y E S T U F F S .
See A., May, 554, Synthesis of m-hydroxyazo-dyes 

(B u c h e r e r  and H offm an n ). 567, Differently coloured 
conditions of anthraquinonylcarboxylic acids and 
anthraquinol - a  - carboxylactones (S c h o l l  and 
others). Derivatives of 3 :4-phenanthraquinone 
(F ie ser ). 568, Perylene and its derivatives (Zinke 
and others). 569 and 574, Plant colouring matters 
(K a r r e r  and Bachm ann ; K a r r e r  and W idmf.r). 579, 
Dyes from acenaphthenequinone (S irca r  and Guha- 
R ay). 580, Pyocyanine (W red e and S tra ck ).

P atents.
Triarylmethane dyes. Im p eria l Chem. In d u s

t r ie s ,  L td ., E. H . R odd, and F. L. Sharp  (B.P. 308,906,
18.4.28).—Pararosaniline, rosaniline, or a homologue 
is condensed with an anisidine or phenetidine and sul- 
phonated to give new acid blues. Good yields are 
obtained even with New Magenta. C. H o l l in s .

Manufacture of substantive dyes of the stilbene 
series. A. R h e in er , Assr. to Chem. W ork s fo r m e r ly  
Sandoz (U.S.P. 1,708,897, 9.4.29. Appl., 13.12.26. 
Ger., 19.12.25).—See B.P. 263,192 ; B., 1928, 46.

Manufacture of vat dyes of the anthracene series. 
H. S ch ey er , Assr. to G r a s s e l l i  D y e s t u f f  Corp.
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(U.S.P. 1,709,956, 23.4.29. Appl., 26.9.27. Ger.,
30.9.26).—See B.P. 299,972 ; B., 1929, 12.

Manufacture of dihydro-p-thioazines of the 
anthraquinone series. G. K r a n z le in  and M. C o r e ll ,  
Assrs. to G r a s s e l l i  D y e s t u f f  Corp. (U.S.P. 1,709,986,
23.4.29. A ppl., 15.12.26. Ger., 17.12.25).—See B.P. 
263,178 ; B., 1928, 398.

Manufacture of azo dyes. L. O sw ald , Assr. to  
J. B. Geigy Soc. Anon. (U.S.P. 1,709,734, 16.4.29. 
Appl., 14.7.27. Ger., 29.7.26).—See B.P. 275,220 ; B.,
1928, 399.

V .— F I B R E S ; T E X T IL E S ; C E L L U L O S E ; P A P E R .
Electrical conduction in textiles. III. Anomal

ous properties. E. J. M urphy (J. Physical Chem.,
1929, 33, 509—532 ; cf. B., 1929, 318).—The insulatiou 
resistance of cotton samples of different types lias been 
measured as a function of applied P.I), and humidity, 
together with the residual E.M .F . in cotton at various 
humidities, and the distribution of resistance in cotton 
threads. The insulation resistance decreases with an 
increase in applied P.D. under all conditions, and in the 
range 20—80% R.II. can be represented by the equation 
log10 R — — 8-5 X 10“2 II  +  k, where II  is % R.II. 
and A is a constant. The passage of an electric current 
through cotton tends, in general, to increase its resistance 
and above 70—80% R.H. t-lie rate of change is rapid 
but below 70—20% it is slow. The increase in resistance 
is shown to take place in the textile itself and not at the 
contacts with the electrodes, and the current tends to 
cause a non-uniform distribution of the resistance of the 
textile, which depends on the nature of the electrode ; 
with brass it becomes concentrated in the anodic region, 
whilst with platinum electrodes the greatest resistance 
occurs in the middle of the textile thread. This non- 
uniform distribution may remain for hours after the 
removal of the applied P.D. These facts are explained 
by the effects of the products of electrolysis on the 
conductivity of the aqueous solutions through which 
conduction takes place, and their bearing on the measure
ment of rasistance in textiles and other moisture- 
absorbing materials is discussed. Views similar to those 
previously advanced to account for D-C resistivity and 
A-C  capacity and conductivity (Joe. cit.) are now used to 
explain the anomalous properties of conduction in 
textiles. L. S. T h eob a ld .

Relation of moisture content of wool to that of 
air. V. L ohrm ann (Kiserlet Koz., 1927,30, 472—482). 
The moisture content of wool depends on that of the 
air, and not on the quality of the wool.

Chemical Abstracts.
Enzymic degradation of cellulose and cotton. 

O. F a u s t  and P. K a r r e r  (Helv. Chim. Acta, 1929, 12, 
414—417).—Enzymic decomposition of an artificial-silk 
cellulose with snail cellulase proceeds to a somewhat 
greater extent when mercerised, provided maturing is of 
the order of one day. With various forms of cotton at 
36° and 5-28, increased degradation again occurs with 
the mercerised material, and proceeds to a greater 
extent when mercerisation is carried out without 
stretching the fibre. H. B u rto n .

Properties of acetone-soluble acetylcellulose.
K. W e r n e r  and H. E n gelm an n  (Z. angew. Chem., 1929, 
42, 438—444).—The variation in the viscosity, tensile 
strength, solubility, and other properties of acetylcellu 
lose of varying acetyl content (50—60% OAc) has been 
investigated in dried films 0 '1  mm. thick prepared from 
a 13% acetone solution of acetylcellulose. The main 
results are as follows. The absorption of water in 
24 hrs. at the ordinary temperature is inversely propor
tional to the acetyl content (varying from 1 • 2% with a 
specimen containing 60-9% OAc to 25-4% with one 
containing 42-4%), but with alcohol (containing 10% 
of ether) a maximum absorption occurs with a 50% 
acetyl content. Simultaneous determinations of the 
viscosity of various samples in 2% formic acid and 
10% acetone solutions and of the tensile strength of the 
films have been t made. In the former solvent the 
tensile strength is directly proportional to the viscosity. 
Samples of low acetyl content, and which, therefore, 
absorb much water, show a very large decrease in tensile 
strength on wetting, the latter varying from a 57% 
decrease with a specimen containing 51 ‘3% OAc to 
17% with one containing 60-9%, i.e., one in which very 
little hydrolysis has occurred. A similar behaviour 
is shown by nitrocellulose films, the tensile strength 
increasing with the viscosity, but both the decrease in 
tensile strength on wetting and the quantity of water 
absorbed (both of which depend on the nitrogen content 
of the sample) are much smaller in magnitude than in the 
case of acetylcellulose, the values for a highly viscous 
sample containing 12% N (8% and 1%, respectively) 
scarcely equalling those of an acetylcellulose containing 
61% OAc (17% and 1-2%, respectively). Both cello
phane and completely hydrolysed acetylcellulose (trans- 
parite) have a very high tensile strength (14 kg./mm.2) 
and show only a very low absorption of alcohol (0-6%), 
but absorb a large quantity of water and hence exhibit a 
very large decrease in tensile strength (90—100%) on 
wetting. On the basis of these results the nature of 
solutions of acetylcellulose in acetone and other solvents 
is discussed, and it is concluded that the colloidal 
character of'the solution depends very closely on the 
acetyl content, which in turn depends on the degree of 
hydrolysis, and hence on the presence of free hydroxyl 
groups, in the surface of the triacetylcellulose micelle in a 
similar manner to that postulated by Higlifield (B., 
1926, 188) for nitrocellulose solutions, the solvent power 
depending on the presence of polar and non-polar groups 
in both the solute and the surface of the micelle. A 
minimum viscosity is thus a criterion for a homogeneous 
sol. Hence the minimum viscosity and maximum 
solubility in acetone occur with a sample containing 
58 • 9% OAc, in which only one of the acetyl groups 
in the surface of the micelle is hydrolysed, giving 
an apparent composition 3C6H70 aAc3,C6l i 70 2(0H)Ac2 
(acetyl 59-5%), but the acetyl value has purely a 
statistical significance. The technical importance of the 
results in the preparation of good acetylcellulose products 
is indicated. J. W . B a k e r .

Structural matter of varieties of cabbage. II.
H. P r in g sh e im  and C. R. F o r d y c e  (Ber., 1929,62, [B \ 
831—832 ; cf. A., 1928, 1227).—The polysaccharide 
obtained previously from the leaves and stalks of the



B ritish  C hem ica l A b s tra c ts—B .
C l. V.—Fiee.es ; T zx tz leb i  C e llu lo se ; T a tee .

white cabbage has been isolated from ¿he leaves and 
stalks of the red cabbage and from cauliflower. The 
swollen polysaccharide is readily soluble in Schweizer's 
solution. and does not appear separable into com
ponent; by fractional treatment with the reagent in 
presence of sodium hydroxide. The Röntgen diagram 
of the polysaccharide is  nearly identical with that of 
cellulose.. ’ H. Week.

See also A., May. 544, H ydrolysis of cellulose 
( W l l l . 'T a t t e p . and Z e c h m e i s t e e ) .

Fibre plants. Toblee.—See XTT.

Patents.
Preparation from flax or other plants of fibre 

suitable for spinning by machinery of the kind 
used in cotton m ills. Ticket:?. Ltd.. and 0. D. 
Lucas (B.P. 309.213, 8.12.27].—Plant fibres, e.g.. Sax, 
preferably unjetted, are subjected to a chemical treat- 
ment of such a nature that the cellulose of the fibre 
remains substantially unaffected whilst the cementing 
agent at the nodal points is attacked sufficiently to 
permit the ultimate fibres to be separated in  an unbroken 
condition by 2 subsequent mechanical treatment. A 
suitable treatment consists in digesting the raw material 
at 150—170° for 1— 1 hrs. with 3—5% caustic soda 
solution containing 11%  of Turkey-red oil and of 
linseed oil (on the weight of fibre), and finally treating 
the washed fibre with cold dilute acid, e.g.. I—2% 
hydrochloric acid. With flax straw the raw material, 
without previous scutching, is first digested for about 
|  hr. in water at 1825 to produce furftrraldehyde, 
which is recovered by distillation. D. J. Noehan.

Washing or cleaning of wool. E. C. B fhahel, 
and Co My. Q fas. djik Ind. Text. (B.P. 307,199, 20.2.28. 
Addn. to B.P. 251,009 ; B., 1928, 187).—In the process 
of the prior patent a quantity of weak suint liquor 
exceeding 3 litre per kg. of wool treated is intermittently 
introduced into the bath, while any excess of liquor 
is withdrawn therefrom, these two operations being so 
conducted that the concentration of suint in the bath 
always corresponds with d 1 -02 or above.

D. J. N o e m a n .
Treatment of wool. V. G. W a l s h  and E. V. 

H a y e s - G k a t z e  (B.P. 306.910, 28.9.27).—Wool is cleaned 
and scoured by treatment with a water-miarible, 
eulphonated vegetable oil containing no free alkali. 
[Stat. ref.] 3D. J. N o e k a n .

Filter material for hot, or acid, or alkaline 
gases and liquids. M. L e h m a n n  (B.P. 308,187,
19.12.27).—The filter material has as its base wild silk, 
which covers all classes of silk not produced by the 
silkworm. It is stated that dry distillation does 
not commence until 180° is reached, and that the silk 
is resistant to acids and alkalis of moderate concentra
tion ; dilute acid even improves it. B. M .  V e n a b l e s .

Manufacture of cellulose esters. J .  T .  J o h n s o n . 
From I. G. F a e b e k i n d . A.-G. (B.P. 309,203, 3.10.27).—  
The preparation of organic esters of cellulose is facilitated 
if the esterification is conducted in the presence of an 
alkylated naphthalenesulphomc acid or a salt thereof, 
e.g., 0-7 pt. of wopropylnaphthalenesulphonic acid per 
100 pts. of cellulose. As protective colloids such

compounds as the addition products of sulphuric acid 
and oleic acid may be used. D. J. N orm an.

Spinning of artificial silk and the like. J. H e e k x e r , 
R. J. H . Gaeeel. and Ntxp.a Aet-Silk Co., Ltd. (B.P. 
309,204, €.10.27).—In the process of B.P. 303,421 
(H | 3929, 203) some of the filaments stretch to  a 
greater extent than others, and tend to  separate from 
the main thread. This tendency is counteracted "by 
causing the liquid set in motion by the travel of the 
thread to  flow towards the bundle of filaments at one 
or more points, and preferably at or immediately before 
the point where the thread leaves the bath.

D. J. ÎVOEMAN. 
Manufacture of hollow artificial textile threads.

H. Kabplus (T.S.P. 3.707.364. 26.3.29. Appl., 27.8.26. 
Czechoslov.. 17.9.25).—Liquid or solid organic, non- 
eiystalline substances, e.g., oils, waxes, soaps, which 
cannot form bubble-forming vapours, are incorporated 
as emulsions or suspensions with the spintnng solution, 
and axe subsequently removed from the textile threads 
by suitable solvents. F. 31. Ennos.

Production of fine-fibre artificial silk. A. W ag-  
n e e , Assr. to F . E jjtx n ek  (tJ.S.P. 3,706,717, 26.3.29. 
Appl., 25.3.27. Ger.. 13.6,26).— Threads of cupram- 
monium ¿Ik after being treated with aluminium sulphate 
solution are wound on to spools, washed with water 
to remove soluble salts, treated with sulphuric acid to 
free it  from copper, and finally again washed with 
water, soaped, and dried. F. R. E n n os.

Reeling of artificial threads. I. G. F aeeenind.
A.-G. (B.P. 297,332, 30.8.28. Ger.. 35.9.27).—The 
centrifugal cake of artificial silk is supported during the 
reeling operation by inserting an elastic bag mounted 
on a base plate in to the centre of the cake and 'then 
iTvfl«.trng the bag so that i t  presses uniformly against the 
inner surface of the cake. D. J. X g e m  an .

Manufacture of [non-curling] adhesive paper.
G. H. Wilkinson and J. Mum (B.P. 308,444, 2.3.28).—  
As an adhesive ior the paper a mixture comprising
25—40 pts. of glue, 50—70 pts. of water, and 30—50 pts. 
of day, chalk, terra alba, French white, plumbago, 
or any mixture of these is used. D. J. Noeman.

Waterproof paper. Greaseproof and water
proof paper. A. L. C lapp. Asst, to  B e n n e t t .  In c . 
(U.S.P. 3.706,840—1, 26.3-29. Appl., 27.2.26).—Paper 
pulp is mixed with (a) a soluble, straight-chain fatty 
add soap, e.g., sodium stearate, and sodium silicate, or 
(b) glue, an aqueous dispersion of a waterproofing 
material, e.g., paraffin wax, roan, etc., and sodium sili
cate. Alum or aluminium sulphate is then added in  
sufficient quantity to precipitate the soap and/or sodium 
silicate, and to fix the glue and waterproofing material 
in the pulp, which is then run off on a paper machine.

F. P.. E n n os. 
Saturating p a p e r . R. P. B o se  and H . E . C ede, 

Assrs. to  G en. B e e b e s  Co. (U.S.P. 3,705,537, 39.3.29. 
Appl., 11.32.25).—C otton fibre is  m ild ly  cooked to 
remove fa ts, w axes, and other non-cellulosic m aterial 
w ithout im paring th e  strength  o f th e  fibre, and  the paper 
made from  th is  pulp is used for absorbing a plastic 
substance from  a dispersion thereof. D. J. Nobm an.
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Carbon paper. M. B a n d li  (B .P . 307,714,11.10.27).— 
Solutions of cellulose derivatives, e.g., an acetone solution 
of cellulose acetate, in admixture with suitable softening 
agents and optionally containing undissolved cellulose 
in a fine state of division, are used for applying the 
colouring medium in the manufacture of carbon paper.

D. J. N orm an.
De-inking of paper. H. C. F ish e r , Assr. to R ic h a r d 

son  Co. (U.S.P. 1,707,604, 2.4.29. Appl., 28.9.27).— 
After soaking the pulp in a solution of alkali and of the 
sodium salt of a sulphonic acid to loosen the inky mate
rial, the whole is agitated with a volatile liquid immis
cible with water, e.g., benzene, to form an emulsion. 
I t  is then deposited on the surface of water maintained 
at a temperature sufficient to vaporise the volatile 
liquid, when the inky matter floats on the surface and is 
.skimmed off, and the pulp sinks to the bottom.

F. R. E n nos.
De-inking of fibrous material. J. D e W it t  

(U.S.P. 1,705,907, 19.3.29. Appl., 14.7.27).—The paper 
is soaked in soap solution for approximately 2 hrs., 
shredded for 15 min., allowed to remain for 1 hr., and 
shredded for a further 30 min. The pulp is then shredded 
and washed for 15 min. and allowed to drain. Suitable 
apparatus is described. D. J. N orm an.

Vegetable parchment. W. H a rr iso n , and B r it .  
V e g e ta b le  P arch m en t M il ls ,  L td . (B .P . 307,108, 
3.12.27 and 16.8.28).—Thin vegetable parchment, 
which is supple, free from minute pinholes, and superior 
in mechanical strength and equal in appearance to 
paper of the same weight made from rag pulp, is obtained 
by using as the base a paper containing a proportion, 
e.g., 70—75%, of boiled and bleached graminaceous 
fibres such as esparto. D. J. N orm an.

Treating or retting fibre-bearing plants. M. 
W a d d e ll  and H. C. W atson , Assrs. to  W a ts o n -  
W a d d e ll , L td . (U.S.P. 1,708,812, 9.4.29. Appl.,
31.10.27. U.K., 14.9.27).—See B.P. 302,300; B„ 
1929, 167.

Degumming [of natural silk]. G. H. E l l i s ,  
Assr. to C e la n e se  Corp. o f  A m erica  (U.S.P. 1,709,662,
16.4.29. Appl.. 30.11.25. U.K., 30.10.25).—See B.P. 
264,936 ; B., 1927, 247.

Manufacture of cellulose. H. W a lk e r , Assr. to
G. H. W a lk e r , M. H. E p ste in , and E. M arks (U.S.P. 
1,709,824, 16.4.29. Appl., 12.8.26).—See B.P. 267,226 ;
B., 1927, 361.

Manufacture of fatty acid [acetic] esters of cellu
lose of high viscosity. H. D reyfus (U.S.P. 1,708.787,
9.4.29. Appl., 18.4.23. U.K., 24.5.22).—See B.P. 
207,562 ; B„ 1924, 129.

Manufacture of paper. G. A. Mouri.aque (U.S.P. 
1,710,375, 23.4.29. Appl., 4.10.27. Fr., 22.8.27).— 
See B.P. 299,965 ; B., 1929,14.

Stencil s h e e t .  S. H o r ii (Re-issue 17,267, 9.4.29, 
of U.S.P. 1,587,954, 8.6.26).—See B., 1926, 627.

Rotary drying cylinders [for fabrics, paper, etc.]- 
J. B. N o r to n , and L an g B r id g e , L td . B.P. 309,732,
10.4.28).

[Conveying] means for waterproofing sacks, 
bags, etc. L. M o tle y  (B.P. 309,636, 7.1.28).

[Pumping] apparatus for use in manufacture of 
artificial silk or other operations in which liquids 
are supplied under pressure. B r it .  C e la n ese , 
L td ., and E. K in s e l la  (B.P. 310,384, 21.12.27).

Nozzles for spinning artificial silk. R u th -A ld o  
Co., In c., Assees. of E. O r io li  (B.P. 303,782, 3.8.28. 
Fr., 9.1.28).

Recovery of acetone from gases (B.P. 308,885).— 
See III. Bleaching of pulp (U.S.P. 1,705,897).—See 
VI. Coated fabrics etc. (B.P. 309,391).—See XIV.

V I - B L E A C H I N G ;  D Y E IN G ; P R IN T IN G ; FIN ISH IN G .
[Colour-]lake formation and cotton dyeing.

E. B a u r and H. S ch n yd er  (Z. Elektrochem., 1929. 
35, 254—263).—Numerous curves are given showing the 
amounts of various dyes taken up from dye solutions of 
widely differing concentrations by (i) aluminium 
hydroxide; (ii) tannin complexes, formed by the inter
action of tannin with the hydroxides of either aluminium, 
chromium, or copper ; and (iii) various types of yarns, 
including cotton and mercerised cotton.

H. T. S. B r it to n .
Coal-tar dyes in wine. M a r o tta .— See XVIII.

P atents.
Bleaching of pulp. L. B r a d le y  and E. P. M cK eefe  

(U.S.P. 1,705,897, 19.3.29. Appl., 16.3.22).—Chemical 
wood pulp resulting from the digestion of wood with 
cooking liquors containing sodium compounds is treated 
first with dilute acid and then with an alkaline hypo
chlorite solution. D. J. N orm an.

Mercerisation of cotton. E. C. R. M arks. From  
Chem. F a b r . S to ck h a u sen  & Co. (B.P. 308,116, 24.5.28). 
— The. w etting capacity of mercerising liquors is con
siderably increased, resulting in  a more uniform  merceri
sation and perm itting of the use of less concentrated  
liquors, e.g., of d 1 -2 —1-22 , if the sulphuric compounds 
of oils, fats, or fa tty  acids described in B.P. 293,480 
and 293,717 (B., 1928, 678,718), either alone or in  adm ix
ture w ith  arom atic or hydroarom atic sulphonic acids 
(e.g., alkylated  naphthalenesulphonic acids) or hydro
carbons, chlorinated hydrocarbons, hydrogenated naph
thalenes or phenols, etc. are added to the mercerising 
bath  (0-5—2 g. per litre) or used for pretreating the 
fabric. D . J . N orm an.

Carroting animal hair and wool. E. Bohm  
(U.S.P. 1,710,565, 23.4.29. Appl., 6.1.28. Austr.,
9.2.27).—See B.P. 285,028; B., 1928, 520.

Printing with vat dyes mixed with cellulose 
esters or ethers. E. P f e f f e r ,  Assr. to G r a s s e l l i  
D y e s t u f f  Corp. (U.S.P. 1.710,007, 23.4.29. Appl.,
15.10.27. Ger., 26.10.26).—See B.P. 279,864: B„
1929, 15.

Treatment of cellulose acetate artificial silk.
A. J. H a l l ,  Assr. to  C e la n ese  Corp. o f  A m erica  
(U.S.P. 1,709,470, 16.4.29. A ppl., 8.6.28. U.K.,
8.6.26).—See B.P. 277,089; B., 1927, 964.

Machines for dyeing, impregnating, or like 
treatment of fabrics. L. M e lle r sh -J a c k so n . From
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Maschixexfabr, Bennixgek A.-G. (B.P. 309,702,
17.3.28).

Testing the effect of light etc. (B.P. 309,726).— 
See I.

V II.— A C I D S ; A L K A L IS ; S A L T S ;  N 0 N -  
M ET A L LIC  E LE M E N T S.

M anufacture of synthetic n itric  acid. M. Kalten- 
bach (Chim. et Ind., 1929, 21, 701—707).—Liquid 
ammonia for nitric acid manufacture can be transported, 
a t any rate over private railways, in ordinary tank- 
wagons if these are insulated and the ammonia is cooled 
to —30° before filling. These tank-wagons are charged 
from high-pressure reservoirs by a valve which auto
matically maintains a given pressure difference, and 
the necessary cooling is obtained by partial evaporation 
of the ammonia. The ammonia is stored a t the nitric 
acid plant in insulated tanks connected by safety valves 
to a gasholder. When the pressure in this rises 
a liquefaction plant is automatically started. Tank- 
wagons are discharged into these through a constant- 
pressure-difference valve proportional to the capacity 
of the liquefaction set. With this system of working 
no difficulty arises in keeping joints tight. An automatic 
arrangement is described for maintaining a constant 
composition of the air-ammonia mixture, based on the 
difference in thermal conductivities of air and the 
mixture. The Parsons cylindrical catalyser is described. 
I t has greater mechanical strength than the flat gauge. 
A temperature of 825° can thus be maintained or, 
with a heat exchanger, 925—950°. At this temperature 
the capacity is double that a t 725°, and the conversion 
efficiency is 95—96% against 88—90%. A device for 
controlling the volume of nitric acid withdrawn from 
the absorption towers to correspond with their production 
is described, together with a spraying arrangement for 
the tower tops. C. I p.wes\

Analysis of fluorspar. G. E. F. Lundell and J . T- 
Hoffman (U.S. Bur. Stand. J. Res., 1929, 2, 671—6S3 I 
Res. Paper No. 51).—Descriptions are given of methods 
suitable for the determination of carbonates, silica, 
sulphur, barium, lead, zinc, and calcium fluoride.

F. J. Wilkins.
M etal carbonyls. R. L. Mond {Chim. et Ind., 

1929, 21, 681—700, 937—940).—The history of the 
discovery of nickel carbonyl and the measurement of 
its thermal and physical properties is recounted. 
The nickel should be prepared by reduction at 350° 
and cooled to 50’ in a reducing atmosphere. There 
is no definite evidence of any compound containing 
nickel carbonyl as such. The blue substance formed by 
reaction with nitrogen peroxide is probably Ni(NO,)2. 
An account of the preparation of other carbonyls is 
also given. To nickel and iron tetracarbonyls and 
cobalt tricarbonyl cyclic structures are assigned. 
Such compounds as cobalt tetracarbonyl are dicyclic. 
I t is shown that this view accords well with the 
chemical properties of the compounds. The com
paratively easy formation of nickel carbonyl a t the 
ordinary temperature and its decomposition at 180° iB 
the groundwork of the Mond nickel process. This is 
described and illustrated. The operations performed in 
Canada are magnetic concentration, sintering with

coke and lime whereby part of the iron present combines 
with the silica as a slag, and treatment in a Bessemer 
converter -whereby the remaining iron is removed as 
oxide. The greater part of the sulphur is driven off 
and converted into sulphuric acid, using a vanadium 
catalyst. The matte contains S0% (Ni-fCu). This 
matte is shipped to Wales, powdered to 60-mesh, and 
calcined a t  700—800° in excess of air. The oxides 
so produced are extracted with dilute sulphuric acid 
and the undissolved nickel oxide is filtered on rotary 
vacuum filters. Copper sulphate is crystallised and 
when nickel has accumulated in the mother-liquor it is 
extracted as nickel ammonium sulphate. The dried 
powder is reduced with water-gas, cooled, and passed 
without contact with air to the ”  voLatilisers." Here 
it is treated with carbon monoxide. Several operations 
are necessary to remove the nickel completely. The 
gas passes through dust filters to  the decomposing 
towers. The only other commercial use for the carbonyls 
actually developed is as an anti-knock addition to 
petroL Other suggestions have included use in nickel 
plating, for mirrors on the internal walls of Dewar 
flasks, for making pure metal for transformer cores, etc.

C. Ir w in .
See also A.. May, 489, Phosphorescence of zinc 

sulphides (P b ev e t) . 503, Adsorption of carbon 
dioxide and ammonia by silica gel (M agnus and 
K ie tte r ) .  523, Pure hydrogen peroxide (M athesox). 
524, Preparation of phosphorescent zinc sulphide 
(C otjstal and P r e y e t ) .  525, Preparation of hvpo- 
phosphoric acid (V o g e l ; P b ob st). 52S, Deter
mination of sulphate in fluorides (G insberg  and 
H o ld e r ) . 529, Determination of fluosilicate and 
fluorine ions (B a y le  and Amy). Determination of 
phosphoric acid (Ish ib ash i). 531, Analysis by 
electrolysis with mercury cathode (M old exh au er  
and others). 600, Basic titanium salicylate (P ichon). 
614, Microdetermination of carbon dioxide in air 
(Kp.ogh and R eh b erg ).

Alkalis as germicides. L ev in e  and B u ch an an .—  
See X X ffl.

P atents.
Gaseous oxidation of ammonia and gases con

taining ammonia. F . J o s t  (B.P. 300,562, 14.11.28. 
Ger., 15.11.27).—The excess heat of reaction produced 
when using a high concentration of ammonia and 
oxidising gases at optimum yield temperature is removed 
by employing hollow bodies as contact catalysts, the 
reaction taking place on the external surfaces while the 
inner surfaces are cooled. W. G. C arey .

Production of alkali nitrates from alkali chlorides. 
J. Y . John son . From  I . G. Fap.bexixd. A.-G. (B .P . 
310,2-30, 25.6.28).—An alkali chloride is kept in  con
tinuous in tim ate contact (e.g., by  counterflow) w ith  
liquid nitrogen tetroxide, preferably contain ing a sm all 
am ount of m oisture. W. G. C a rey .

Producing a m ixture of calcium nitrate and 
ammonium nitrate. K u x s td to g e r -P a te n t-V e r w e b -  
tu n g s  A.-G., Assees. of F . G. L iu e n r o t h  (B.P. 310,276,
30.10.28. Swed., 5.6.28. Addn. to B.P. 301,486 ; B., 
1929, 171).—Removal of the calcium sulphate formed in 
the reaction is facilitated by obtaining the hemihydrafce
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at suitable temperature and concentration, cooling and 
diluting the solution to produce gypsum, and assisting 
crystallisation by the addition of small crystals of 
gypsum from a former operation. W. G. C arey.

Production of ammonium sulphate by the 
treatment with gypsum of an ammoniacal solution 
used for the scrubbing of gases. U nion  Chim. 
B e lg e ,  Soc. A non. (B.P. 307,037, 24.3.28. Belg.,
2.3.28).—A solution nearly saturated with ammonium 
sulphate is treated in a gas scrubber with ammonia and 
with gases obtained by the carbonisation, the gasifica
tion, or the combustion of fuel, and, after removal of 
the crystalline ammonium sulphate which settles out, 
the liquor is successively treated with calcium sulphate, 
filtered, distilled to recover ammonia and volatile acids, 
concentrated to remove water added with the gypsum 
and during the washing of the calcium carbonate, and 
returned to the scrubber. L. A. C o les .

Manufacture of ammonium benzoate. J. A.
Spina, Assr. to H ooper E lec tr o ch em . Co. (U .S.P . 
1,704,636, 5.3.29. Appl., 1.3.27).—Dry ammonia is 
combined with dry benzoic acid. C. H o l l in s .

Bleaching of raw heavy spar. K. Ebep.s (U.S.P. 
1,709,612, 16.4.29. Appl, 13.7.25. Ger., 17.7.24).— 
See B.P. 237,268 ; B., 1925, 847.

Furnace for chemical reactions (B.P. 309,734). 
Insulation of vessels for liquefied gases etc. 
(B.P. 281,305, 305,974—5).—See I. Ammonia from  
gas (U.S.P. 1,703,405).—See II. Crystalline cuprous 
oxide on copper (B.P. 309,966).—See X.

V III.— G L A S S ; C E R A M IC S.
Reports to the Special Committee on g lass

house pots. I. J. F. H y slo p . II. P. M arson.
III. W. E. S. T u r n e r  (J. Soc. Glass Tech., 1929, 13, 
11—20 r).—Three reports on the subject of pot manu
facture are presented. I.—Methods of improving tlie 
performance of pots are considered, for which the most 
important factors in the case of pots made from usual 
clay mixtures are : (a) finely grinding the raw clay 
and thoroughly mixing, clay and grog, and (6) well 
soaking the finished pot at high temperatures before 
using. Better pots would be secured by improving 
pot-making technique to allow of the use of mixtures 
containing much sillimanite or of highly aluminous
grog-

II-—Defects found in pot clay, grog, and grog-cl&y 
mixtures, in the process of pot-making, in pot-arching, 
and in pot-using are summarised.

I l l ,—Sources of clay suitable for pot-making, the 
osmotic purification of clay, the heat treatment of pots, 
and the uses of sillimanite are dealt with.

A. Cousen.
Influence of cullet on rate of melting and other 

properties of soda-lim e-silica glass. F. W.
H od kin, H . W. H ow es, and W. E. S. T u rn er  (J. Soc. 
Glass Tech., 1929,13, 25—37 t).—Variable results were 
obtained for the rates of melting of series of colourless 
and greenish-amber soda—lime glasses as the proportion 
of cullet employed was increased. The colourless glasses 
were less rapidly “ fined ” when the cullet exceeded 60%,

but no such effect was found with the coloured glasses. 
Working-out tests indicated an increase of viscosity and 
shortening of the working range when more than 40% 
of cullet had been used, particularly when this was in 
the form of large-sized lumps. The silica content of 
remelted glass wras slightly less than that of the cullet 
used, but this could not be ascribed to volatilisation of 
soda. A. Cousen.

Influence of addition of sm all quantities of 
alkaline salts on ease of melting and on working 
properties of soda-lim e-silica glasses prepared 
from cullet. F. W. H od k in , W. E. S. T u rn er , and F. 
W in k s (J. Soc. Glass Tech., 1929, 13, 47—56 t).—The 
salt which was the most effective, when added to 
cullet, in producing easy melting and fining, with least 
extensive corrosion of refractory materials, while 
resulting in a product having good working properties, 
was sodium carbonate ; the next best was borax. Both 
salts increased the melting rate, as compared with cullet 
alone or cullet-batch mixtures, a similar result being 
obtained also with saltcake wTith some carbon. The 
softest glass was made by the use of sodium nitrate with 
the cullet. A. Cousen.

Effect of cullet on the melting and working 
properties of potash-lead oxide-silica glasses. 
S. E n g lish , (M rs.) G. A. G reen , F. W. H od k in , and 
W. E . S. T u rn er  (J. Soc. Glass Tech., 1929,13,37—47 t) . 
—Increase of cullet beyond 50% retarded the melting 
rate, though less markedly than with soda-lime glass, 
whilst the working viscosity and setting rate were 
increased. A. Cousen.

Influence of grain size of batch materials on rate 
of melting [of glass]. (M rs.) G. A. G reen , F. W. 
H od kin , M. P a rk in , and W. E . S. T u r n e r  (J. Soc. Glass 
Tech., 1929, 13, 57—63 t ) .—Diminution of the size of 
sand grains increases the melting rate, and similar results 
are found by decreasing the size of soda ash and of 
limestone particles in the batch. A. Cousen.

Velocity of crystallisation of soda-lim e-silica  
glasses. E . Z sciib im er (J. Soc. Glass Tech., 1929, 13, 
76—84 t).—The apparatus of Zschimmer and Dietzel 
(B., 1926, 877) for measuring microscopically the rate 
of growth of crystals in glass a t varying temperatures 
has been used to draw up a series of charts showing 
temperature-devitrific&tion velocity relationships for 
soda-lime glasses containing 12—18% NagO and 6— 16% 
CaO. A. Cousen.

Remelting of glasses of abnormal working
properties. (M rs.) G. A. G reen , F. W. H od k in , and 
W. E . S. T u rn er  (J. Soc. Glass Tech., 1929,13,64—70t). 
—Soda-lime glasses made from batches containing 
10—15% of moisture, and which had abnormal melting 
and working properties, formed satisfactory, homo
geneous glasses when broken up and remelted, but these 
had a still greater viscosity and setting rate. Addition
of saltcake up to 2% (with a small proportion of carbon 
for reducing purposes) to the cullet gave a glass having 
normal properties on remelting. Similar results were 
found with cullet made from batch containing coarse 
limestone. A. Cousen.

Manganese equilibrium in glasses. W. D. 
B a n c r o f t  and R. L. N u g e n t (J. Physical Chem., 1929,
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33, 481—497).—Investigation of the system sodium 
oxide-boric oxide-manganese dioxide has shown that 
the pink-violet colour of the manganese borax bead 
under oxidising conditions is due to tervalent man
ganese, probably in the form of free manganic oxide; 
uuder reducing conditions the manganese in the colour
less bead is bivalent, and is probably present as man- 
ganous borate. Under ordinary oxidising conditions 
equilibrium is attained at approx. 40% Mn'", and is 
shifted towards the manganic side by an increase in 
oxygen pressure and alkali content and by a fall in 
temperature. Similar behaviour has been demonstrated 
quantitatively for the system litharge-boric oxide, and 
qualitatively for the system sodium oxide-phosphorus 
pentoxide. Assuming that a similar equilibrium obtains 
in silicate systems, various applications to the problems 
of glass-making are discussed. The loss of colour of 
rose quartz on heating to 575° is also attributed to a 
shift in a manganous-manganic equilibrium. Under 
conditions in which there is 40% M n"- in borax melts, 
100% Fe" is practically obtained, and this difference is 
discussed together with other points of theoretical 
interest. L. S. T heobald .

Gases in glass. II. Gas and moisture content 
of glasses. A. B ro k er  and H. Salm ang (J. Soc. Glass 
Tech., 1929, 13, 98—111 t ) .—Small bubbles appeared 
during fining or remelting of glass, due to several causes, 
viz., (1) secondary decomposition of unchanged batch 
materials present; (2) decomposition of dissolved
sulphates by reducing gases ; (3) penetration of air 
from pores in the refractory materials ; (4) liberation of 
hydrogen sulphide from sulphide constituents; (5)
reaction between the glass and oxides, carbides, etc. 
present in any commercial iron in contact with it. 
Water was only retained in the glass when relatively 
large quantities of steam had to pass through the 
molten material, or by transference from the furnace 
atmosphere to the glass. At high temperatures water 
vapour was a stronger acid than silicic acid, and acted 
on glass chemically. A. Cousen.

Reduction of glasses in hydrogen. J. T. R a n d a ll  
and R. E. L eed s (J. Soc. Glass Tech., 1929,13,16— 19 t) .  
—Pure soda-lime glass was unaffected in a hydrogen 
furnace at-1200°, but glasses containing arsenious, lead, 
or ferric oxides show reduction of these oxides at 
temperatures between 500° and 1000°. Glass coloured 
amber by selenium was unaffected by hydrogen at 
1000°. The process is suggested as a method of testing 
for the presence of the above-named oxides in glass.

A. Cousen.
Le Chatelier’s equation for viscosity of glass.

F. W. P r e s to n  (J. Soc. Glass Tech., 1929,13,19—24 t) . 
—A criticism of the proposed double-logarithmic formula 
for the temperature-viscosity relationships of glass (cf.
B., 1925, 242). A. Cousen.

Viscosity of som e glasses of abnormal working 
properties. S. E n g lish  and W. E. S. T u rn er  (J. Soc. 
Glass Tech., 1929,13, 70—76 t ) .  Viscosity determina
tions in the case of abnormal glasses obtained by the 
melting of batches containing large proportions of 
moisture or coarse-grained limestone, over the lower 
ranges down to within 15° of the annealing temperature,

failed to confirm the effects indicated by hand-working 
of the glass, and no explanation of the apparent diver
gence could be found. A. Cousen.

Detection of iron oxides in glass sands. J. T. 
R a n d a ll  and R . E. L eed s (J. Soc. Glass Tech., 1929, 
13, 15—16 t ) .—The iron oxide is reduced by heating the 
sand in an atmosphere of dry hydrpgen at 1000° for 
•| hr., and the proportion present is judged from the 
change of colour. A. Cousen.

Manufacture of fused bifocal spectacle lenses. 
R. J. M ontgom ery (J. Amer. Ceram. Soc., 1929, 1 2 ,  
274—303).—The conditions necessary to unite satis
factorily a segment of flint glass to a worked surface 
of crown glass are very exacting. Besides being of 
high quality in respect to colour and striae, and of 
correct optical properties, the softening points and 
coefficients of expansion must be adjusted to avoid 
distortions and strain. An account is given of a partial 
solution of the problem. In testing for strain it was 
found necessary to make observations through both the 
edge and the flats of the lense. “ Fogging ” at the 
surface of fusion was troublesome, and the use of a 
barium glass was necessary. Modifications must be 
made to improve the quality of a normal barium glass 
and to prevent tarnishing. J. A. Sugden.

Organic agents as aids to adhesion and sus
pension of glazes. E. S. F o s te r  (J. Amer. Ceram. 
Soc., 1929, 1 2 ,  264—269).—The uses and properties 
of gums tragacanth, arabie, karaya, and dextrin, 
and “ bindex ” are described. Some measurements of 
the effect of the gums on the transverse strength of a 
ball clay-silica mixture show that gum arabie is the 
best adhesive. Some points of terra cotta glaze shop 
practice are described. J. A. Sugd en .

Some properties of glaze slips. E. Schramm and 
R. F. S h erw ood  (J. Amer. Ceram. Soc., 1929, 1 2 ,  
270—273).—Data are given for the relationship between 
viscosity and sp. gr. and j)h of a fritted glaze and a 
raw porcelain glaze. As regards the action of acids 
and alkalis on the viscosity it ■was found that the normal 
working condition of the slips is near that of minimum 
viscosity. Finer grinding decreases the viscosity of a 
slip and gives improved appearance at the same glost 
fire. J. A. Sugden .

Plasticity and water absorption of clays. H. B. 
O a k ley  (Nature, 1929, 113, 714—715).—The water 
absorption of clays, as determined by the increase in 
concentration of chlorine ions remaining in an aqueous 
solution of chloride after removal of the clay, is corre
lated with the plasticity, relative hardness, and bulk 
density for a clay with different bases, and with the 
plasticity for different clays with the same base. The 
water absorption is greatly influenced by the concen
tration of the reference salt. A. A. E ld r id g e .

Effect of typical slags on firebrick with a method  
of determination correlated to service. C. E. 
G rigsb y (J. Amer. Ceram. Soc., 1929, 1 2  , 241—263).— 
A large number of fireclay and diasporę materials were 
tested in the laboratory for resistance to typical slags 
met with in malleable cast-iron, reverberatory furnace, 
grey-iron cupola, and “ bull-ladle ” practice. The
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results showed excellent correlation with actual service 
tests in all cases where high-temperature abrasion was 
not severe. Abrasion is the chief cause of failure in some 
cases, and the need for such a test is stressed. The 
laboratory tests were carried out in a small, rotating, 
oil-fired furnace. The hearth of the furnace held a 
small amount of inctal on the top of which the slag was 
violently agitated %  the blast from the burner entering 
through a hole in the lid. The wall of the furnace was 
built up of the twelve bricks to be tested. A tapping 
hole was provided so that fresh slag could be added every 
4 hrs. The test was run until the bricks were eroded 
to about half their size [e.g., for 24 hrs.) and the results 
are reported as volume eroded per unit area. Service 
tests were carried out in several types of furnaces. I t 
was found that for resistance to slag high in iron oxide 
(reverberatory furnace) bricks of 50% A120 3 or over 
are superior to flint-fireclay-grog bricks of low (12— 
20%) porosity. For slags high in lime (cupola) and 
in soda (“ bull-ladle ”) the flint-fireclay bricks were 
superior. Where slagging and abrasion are combined, 
high-alumina bricks are inferior owing to high porosity. 
Excessive spalling takes place if the porosity is reduced 
to the point which will give good resistance to attack. 
Increase in plastic clay or grog content decreases resist
ance to both types of attack. In general, it seems that 
if a brick does not exceed 20—22% porosity and with
stands slag attack, it will resist high-temperature abra
sion satisfactorily. Composition is more important 
than physical properties in determining resistance to 
slag, whilst the reverse seems to be true with abrasion.

J. A. Sugden .
Ceramics of highly refractory m aterials. I. 

Forms of zirconium dioxide. 0 . R u f f  and F. E b e r t  
(Z. anorg. Chern., 1929, 180, 19— 41).— X-Ray investi
gation shows that the ordinary monoclinic form of 
zirconium dioxide has the lattice constants a = 5 -17, 
6=5-27,c= 5 -31 A., and ¡}=80-8°, and has d 5-68, but 
at about 1000° undergoes a reversible transformation 
into a tetragonal form, having d 6-10, and a=5-07 
and c=5-16 A., to which change the destruction of 
vessels made from the pure oxide when heated at high 
temperatures must be attributed. The oxide prepared 
by heating the nitrate, oxalate, or basic chloride below 
about 600° is tetragonal, but metastable, becoming 
monoclinic above 600°. If, however, the salt is heated 
with at least 10 g.-mo!.% of magnesium oxide at about 
1400,° there is formed an oxide with a cubic lattice, 
which, as it does not change on cooling, is a suitable 
ceramic mass for the production of articles required to 
undergo very wide variations in temperature without 
fracture or deformation. A similar result is obtained 
by heating the monoclinic oxide at 1700° with as little 
as 4 g.-mol.% of magnesium oxide. The maximum 
amount of magnesium oxide which the zirconium oxide 
lattice will take up corresponds with the formation of a 
compound Mg2Zr;l0 8. The oxides of scandium, yttrium, 
and calcium, and cerium dioxide have the same effect 
as magnesium oxide. B . C u th il l .

Effect of water vapour and sulphur dioxide on 
firing of clays. J. K on arzew sk i and B. K ry n sk i  
(Trans. Ceram. Soc., 1929,28,18—25).-—See B.,1928, 671.

See also A., May, 534, Platinising glass (T a y lo r ).

P atents.
Enamelling composition. R. W ei.mer (U.S.P. 

1,706,866, 26.3.29. Appl., 24.7.25).—A composition 
suitable for application in a cold condition consists of 
ground silica, clay, lime, soda, boric acid, broken pieces 
of glass and porcelain, and water, the whole being cold- 
ground. II. R o y a l-D a w so n .

[Readily fusible] vitreous [enamel] composition.
F. Skaupy, H. N achod, and 6. G aid ies, Assrs. to Gen. 
E le c t r ic  Co. (U .S.P . 1,708,743, 9.4.29. A ppl., 1.12.26. 
Ger., 11.5.26).—See B .P . 267,815 ; B., 1927, 365.

Apparatus [lehrs] for annealing glassware. 
A m sler-M orton  Co., W. A. M orton , and P. L. G eer  
(B.P. 309,511 and 309,528, 10.10.27).

Manufacture of plate glass. Comp. R é u n ie s  d es  
G la c e s  & V e r r e s  S p éc iau x  du N ord  d e  l a  F ra n ce  
(B.P. 299,034, 14.8.28. Fr., 21.10.27).

Crucible process for manufacture of plate glass. 
Comp. R éu n ie s  d e s  G la ces  e t  V e r r e s  S p éc iau x  du 
N ord  d e  l a  F ra n ce , and A. H erm an sen  (B.P. 309,974,
19.1.28).

Manufacture of sheets of glass. J. H. Lemaire 
(B.P. 301,083, 20.11.28. Fr., 25.11.27.)

Apparatus for manufacture [sealing edges] of 
reinforced glass. G. B. R ile y  (B.P. 310,065, 21.10.27).

Linings for furnaces (B.P. 303,574).—See I.

I X .— B U IL D IN G  M A T E R IA L S .
Source of error in determination of plasticity 

of hydrated lim e. F. C. M a th ers  and E. C. G o s n e ll  
(Ind. Eng. Chem. [Anal.], 1929, 1, 59—61).—The lack 
of uniformity of results from determinations of plasticity 
is due not so much to the variation in the quantity 
of water or the manner in which it is added as to the 
amount of stirring at the time of the final test. I t  is 
recommended that the proper proportion of water, 
determined previously, should be added at the beginning, 
and that the samples should be stirred vigorously for 
2 min. with a steel spatula before using the Vicat 
needle. C, A. K in g .

Effect of sugar on concrete in large-scale trial.
M. N. C la ir  (Eng. News-Rec., 1929, 102 , 473).—In the 
construction of a large floor of 1 in. stone concrete 
with 1 in. topping, sugar was added to the mix for 
the latter in proportions from 1% to 0-12% with the 
intention of retarding the setting overnight. Portions 
with 0-5% and over, however, failed to set satisfactorily 
in 25 days, and the 2 in. concrete beneath was affected. 
Laboratory experiments did not indicate any practical 
treatment likely to yield a satisfactory result, and these 
parts of the floor were replaced. Parts with 0-25% of 
sugar were slightly affected. C. Irw in .

Fibre saturation point of wood as obtained 
from electrical conductivity measurement. A. J. 
Stamm (Ind. Eng. Chem. [Anal.], 1929, 1, 94—97).— 
The strength of wood is greatly affected by absorbed 
water up to the fibre-saturation point, and with changes 
in the moisture content from zero to this point the 
electrical conductivity increases a million-fold, a linear 
relation existing between the logarithm of the con
ductivity and the moisture content. The usefulness of
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the conductivity method depends on a uniform distri
bution of moisture in the fibres, and small specimens 
less than a fibre length in thickness were used. The 
same linear relationship exists a t the lower moisture 
content values for all the species studied, a slight 
deviation occurring above a moisture content of 30%. 
Results showed that the extractives from redwood 
were less hygroscopic than was the wood substance 
itself. The fibre-saturation point indicated by this 
method corresponds closely with that determined by 
other methods. C. A. K ix g .

Laboratory methods of testing the toxicity of 
wood preservatives. H. Schm itz (Ind. Eng. Chem. 
[Anal.], 1929, 1, 76—79).-—No single method of deter
mining toxicity is entirely satisfactory. Observation 
of the period of fungoid growth on impregnated wood 
is too slow to be of any value, whilst the addition of 
toxic material to nutrient agar does not always represent 
conditions parallel to practical considerations, though 
the trend is towards the latter method. I t  is now 
customary to sterilise the culture medium and the 
preservative separately, to shake the mixture 
vigorously until it is about to gel, and to pour 
it quickly into cold Petri dishes. Measurement of 
the toxicity of these mixtures to Fomes annosus 
is now standard practice in the U .S . Forest 
Products laboratory. To overcome loss of volatile 
preservatives during sterilisation it is suggested that 
a weighed quantity of the preservative be placed in a 
sealed ampoule which is sterilised in the nutrient, and 
the ampoule fractured to provide the sterile emulsion.

C. A. Kixg.
P atents.

Rotary [cement] kiln. J. S. F a s t ix g , Assr. to 
F. L. Smidth & Co. (U.S.P. 1,708,693, 9.4.29. Appl., 
6.1.26. U.K., 7.1.25).—See B.P. 240,049 ; B„ 1925, 923.

Feeding cement slurry to rotary kilns. N . N ie l 
sen , Assr. to F. L. Sm idth & Co. (U .S .P . 1,708,705,
9.4.29. Appl, 17.9.26. U.K., 4.5.26).—See B.P.
258,199 ; B„ 1926, 981.

X .— M E T A L S ; M E T A L L U R G Y , IN C LU D IN G  
E L E C T R O -M E T A L L U R G Y .

Thermal conductivities of grey cast irons. J. W.
D o n a ld so n  (Proc. Inst. Mech. Eng., 1928, 953—983).— 
The thermal conductivity of grey cast iron varies from 
0-11 to 0-137 g.-cal./cm.2/sec. and decreases as the 
temperature increases; e.g., iron with 0-65% Si had 
a conductivity of 0-135 at 100°, falling to 0-114 at 400°. 
With silicon increased to 1-24% corresponding values 
were 0-127 and 0-109, and, generally, the influence 
of silicon, nickel, and to a smaller extent manganese 
and vanadium is to lower the conductivity. Chromium 
and tungsten act in the opposite direction, and phos
phorus has a negligible influence. Structure is of less 
importance than composition, though ferrite was a better 
conductor than eutectoid pearlite, as was noticed by 
the decomposition of pearlite a t 550° raising the con
ductivity, which decreased later by reason of oxidation 
of ferrite adjacent to the graphite flakes.

C. A. King.

Change of sp. gr. of cold-worked iron and steel 
by tempering. K. Tam aru (Bull. Inst. Phys. Chem. 
Res., Japan, 1929, 8, 187—196).—The temperature at 
which strain is relieved in iron and steel, as determined 
by change in sp. gr., was found to be 400° for all 
samples examined. Armco iron showed a maximum 
density after tempering at 150°, and a minimum after 
tempering at 400°. In steels the values of the maxima 
and minima decrease with decreasing carbon content 
and disappear at 0-2% C. The results are explained on 
the assumption of minute changes in grain size and 
cleavage within the grains, an increase in the total 
grain boundary surface causing a reduction in density.

C. J. S m ith e lls .
Physical chem istry of steel making ; deoxida

tion with silicon and the formation of ferrous 
silicate inclusions in steel. C. H. H e r ty , ju x .,  
and G. R. F i t t e r e r  (Carnegie Inst. Tech. Min. Met. 
Invest. Bull. 36, 1928, 1—92).—A phase-equilibrium 
diagram of the system ferrous oxide-silica has been 
constructed. Ferrous oxide has m.p. not far above 
1355°. Two eutectics contain 22% (1240°) and 35% 
(1260°) Si02, respectively. Deoxidation with silicon 
consists of the formation of silica particles (Si +  2FeO±=; 
Si02 -f 2Fe) and subsequent fluxing of dissolved ferrous 
oxide by the silica formed, the extent of deoxidation for 
steel of a particular ferrous oxide content depending 
on the amount of silicon added" and the type of silicate 
formed. When the metal is saturated with silica, 
K  =  [Si][FeO]2 =  1-49 X 10-4. As the concentration 
of dissolved silica decreases, the amount of deoxidation 
increases. Steels containing ferrous silicates rich in 
ferrous oxide forge readily and do not show red-short
ness ; when inclusions rich in silica are present the steel 
is red-short. C hem ical A b s tr a c ts .

Physical chem istry of steel making. Dickenson’s 
method for the determination of non-metallic 
inclusions in steel. C. H . H e r ty , ju x ., G. R. F it t e r e r ,  
and J. F. E c k e l (Carnegie Inst. Tech. Min. Met. Invest. 
Bull. 37, 1928, 1—37).—Dickenson’s method (B., 
1926, 491) is satisfactory for steel “ killed” with sulphur 
or aluminium, but not for rimming steel or steels in 
which the predominant inclusions are manganous or 
ferrous oxide. In the system ferrous oxide-silica good 
results are obtained if the inclusions contain more than 
60—65% Si02 ; the compound 2Fe0,Si02 is completely 
dissolved by the treatment with nitric acid. Ferrous 
or manganous oxide, alone or combined, is not 
recovered ; alumina is completely recovered, and good 
results are obtained with manganous oxide-silica inclu
sions containing more than 30—40% Si02. The 
compound 2Fe0,Al20 3 is recoverable. A decrease in 
the concentration of acid does not affect the results for 
the more soluble oxides. A modified method is described.

C hem ical A b s tr a c ts .  
Properties of materials at high temperatures. 

The “ cr eep ” strength of a “ high nickel-high  
chromium steel ”  between 600° and 800°. H. J. 
T a p s e ll  and J. R em fry  (Dept. Sci.Ind. R es. Eng. Res., 
Spec. R ep. No. 15, 1929, 7 pp.).—Steel containing
26-5% Ni, 14% Cr, and 3-59% W, being within the 
Air Ministry Specification D.T.D. 49, has been subjected
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to prolonged tensile stresses at 600°, 700°, and 800° to 
determine tlie limiting creep stresses, the estimated 
values of which were 11 (at 600°), 6 (at 700°), and 
2 (at 800°) tons/in.2 Intercrystalline cracks could not 
be detected at 600°, but were noted at the higher 
temperatures. C. A. K in g .

Magnetostriction of various steels. J. S. R an k in  
(J. Roy. Tech. Coll. Glasgow, 1929, 2, [1], 12—19).— 
The change in length of steels containing 0-17—0-8% C, 
due to magnetostriction, increases with the magnetising 
force to a maximum, and then decreases ; this maximum 
occurs at II  =  350 c.g.s. units with steels containing 
0-17—0-4% C, and at II  =  600 c.g.s. units, with steels 
containing 0-6—0-8% C. The increase of length is 
greater the lower the carbon content in plain carbon 
steels and the lower the nickel content in nickel steels.

A. R. P o w e ll .  
Rapid determination of the endurance lim it [of 

steel] by measuring the electrical resistance.
S. I keda (Tech. Rep. Tohoku Imp. Univ., 1929, 8, [2], 
41—70).—Bending tests are carried out in Olio’s machine 
under slowly increasing stresses until the electrical 
resistance begins to increase. This occurs at a definite 
stress value which is far below the proportionality limit 
in statical tension tests. Specimens stressed just below 
the endurance limit so found withstand 10" reversals 
without fracture. In  liypoeutectoidal steels the endur
ance limit increases linearly with the carbon content, 
other conditions remaining constant ; it also bears a 
linear relation to the hardness number (by scleroscope 
or Brinell machine), and the graph passes through the 
origin, thus suggesting that a material of zero hardness 
has no endurance limit. The angle of inclination of 
the graph to the abscissa is a characteristic of the metal 
tested. A. R. P o w e l l .

Tensile tests on rods and wires of the sam e iron.
J. M uir (J. Roy. Tech. Coll. Glasgow, 1929, 2, [1], 5— 
11).—The yield point of iron wire increases by about 
20% when the wire is strained at the primary yield 
point and allowed to recover from overstrain by boiling 
in water. Further increases in the yield point may be 
obtained by repeating the procedure two or three times, 
but finally the wire breaks without yielding. The exten
sion at the primary yield point is considerably increased 
by annealing at 400-—'700°, but otherwise the annealing 
has no effect on the stress values at the yield point.

A. R. P o w e l l .
Thermal expansion of iron alloys. A. S ch u lze  

(Z. tech. Physik, 1928,9, 33S—343 ; Chem. Zentr., 1928, 
ii, 2056).—The thermal expansion of iron-silicon 
(0—8-37%), -aluminium (0—10-52%), and -manganese 
(0—14-41%) alloys up to 500° was determined. In the 
first two cases the presence of mixed crystals is indicated.

A. A. E ld r id g e ,  
Rapid method for dissolving high-chromium  

steels for determination of sulphur. B. S. E van s  
(Analyst, 1929, 54, 286—287).—In order that the 
sample of steel may be dissolved in hydrochloric 
acid alone and afterwards oxidised with nitric acid, a 
flask is used with ground-in hollow stopper carrying a 
tapped funnel with a stem which reaches to the bottom

of the flask, and a leading tube the short-arm of which 
ends just below the stopper and having the end of the 
long arm just above the level of the bottom of the 
flask. 25 c.c. of water are run into the flask containing 
5 g. of sample; the outer end of the. leading tube is 
dipped to the bottom of a cylinder containing 35 c.c. 
of concentrated nitric acid, and 25 c.c. of concentrated 
hydrochloric acid are run into the flask. When evolu
tion of gas slackens the flask is warmed slightly, and 
when action again slackens the tap is opened and, 
finally, the apparatus is cooled. The tap is then closed 
and the top of the flask held for a few seconds under a 
stream of hot water, immediately followed by cold, 
so that the nitric acid is drawn back so quickly that 
it has not time to react with the ferrous salts before 
the cylinder is empty. When the reaction ceases the 
cylinder and tube are rinsed into the flask, 5 c.c. of 
20% potassium nitrate solution are added to the liquid, 
the solution is evaporated to dryness, and the sulphur 
determined. D. G. H e w er .

Mechanism of oxidative processes. XVI. 
Rusting of iron. II. W ie la n d  and W . F ra n k e  
(Annalen, 1929, 4 6 9 , 257—308; cf. A., 1928, 965).— 
Schonbein’s observation (cf. Traube, A., 18S2, 795) that 
hydrogen peroxide is formed when iron amalgam is 
shaken with water and air is confirmed ; the maximum 
amount is found after about 1 min. In acid solution 
no hydrogen peroxide results, but in alkaline solution 
the amount formed increases with increased concentra
tion of hydroxyl ions. The production of peroxide does 
not depend on occluded hydrogen in the amalgam, and 
the amalgam has only a slight decomposing action on 
the peroxide. The autoxidation of iron amalgam in 
presence of water, 0-01/Y- and A-potassium hydroxide 
solutions at 37-5° has been studied. In the initial stage 
the absorption of oxygen is more rapid in alkaline 
solution, but after 4 hrs. a larger amount is taken up in 
neutral solution. Ferrous oxide (or hydroxide) is first 
produced, and this is further oxidised more slowly than 
the metal. Autoxidation is accelerated slightly by 
hydrocyanic acid. The autoxidation of iron amalgam 
with 0-01 iV-hydrogen peroxide at 37-5° in absence of 
oxygen shows that 63% of the peroxide is used for 
oxidation ; the presence of hydrocyanic acid increases 
this to 95%. In presence of oxygen the consumption 
of the hydrogen peroxide is more rapid in the initial 
stages, but at the same time catalytic decomposition of 
the peroxide is considerably greater. The function of 
the peroxide appears to consist of directly oxidising the 
iron and resultant ferrous hydroxide, at the same time 
undergoing decomposition (by the iron or hydroxide) 
into oxygen and water. The formation of hydrogen 
peroxide from iron powder (ferrum reductum) and 
oxygen occurs only in presence of alkali. The amount 
formed is only one tenth of that using iron amalgam, 
anda maximum value is reached after 0-5 min. Decom
position of hydrogen peroxide by iron powder is much 
more rapid in presence of water than in potassium 
hydroxide solution, thereby explaining the non-detection 
of the peroxide by autoxidation of iron in pure water. 
The authors believe that the peroxide is actually pro
duced in this case and in the rusting of the metal.
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Iron powder is oxidised mucli more rapidly than the 
amalgam by O-OliV-hydrogen, peroxide a t 37-5°; in 
O-OliV-potassium hydroxide solution the major part 
of the peroxide is decomposed. This difference in 
neutral and alkaline solution is not shown by the 
amalgam. Autoxidation of iron powder by oxygen is 
accelerated by hydrocyanic acid. This acceleration 
appears to be specific, and is not due to changes in 
(limits 6-8 and 6-4). The effect of various acids and 
acid mixtures on the change shows that the autoxidation 
of iron is dircctly opposite to that of ferrous salts (A., 
1928, 965), indicating that conversion of ferrous into 
ferric ions is brought about by hydrogen peroxide, and 
not by oxygen. Oxidation of leucine by oxygen in 
presence of iron powder proceeds to the extent of about 
0-5% (cf. Handovsky, A., 1928, 718). The activity of 
the iron depends on the temperature at which the iron 
oxide is reduced, but cooling in hydrogen or nitrogen 
has no effect (cf. Handovsky, be. cit.). The velocity of 
autoxidation of iron in presence of leucine is about ten 
times as great as in water, but this acceleration depends 
considerably on the amino-acid concentration. Glycine, 
alanine, and asparagine have a similar effect. Small 
amounts of neutral salts (e.g., sodium sulphate) have an 
accelerating influence, increasing with increased concen
tration of the salt. A similar effect is shown by copper 
sulphate. Iron amalgam is practically unaffected by 
neutral salts, and increasing acidity of the solution 
causes a retardation in the rate of autoxidation (cf. A.,
1928, 965). With added leucine acceleration occurs in 
each solvent used, and is in the following order: 
O-OliV-sulphuric acid, O-OliV-potassium hydroxide, 
water. The increase with water is, however, not so great 
as with iron powder. A considerable inhibition of the 
autoxidation of iron occurs when the metal is rendered 
passive by treatment with potassium hydroxide, ferri- 
cyanide, ehromate, or permanganate. The recovered 
iron from these experiments shows varying but increased 
oxygen absorption in all cases. Potassium ferricyanide 
or ehromate does not affect iron amalgam, but perman
ganate has the same action as with the powder. Whilst 
the oxygen absorption of the powder, in presence of 
water, is retarded by increasing oxygen concentration, 
the amalgam shows a reversed effect. When iron 
powder is oxidised with more concentrated hydrogen 
peroxide, a smaller amount of oxidation occurs than 
with a 0-01Ar-solution. Replacement of oxygen by 
other hydrogen acceptors, namely quinone, methylene- 
blue, ethyl peroxide, and dithiodiglycollic acid, and 
working in an atmosphere of nitrogen causes “ rusting ” 
of iron in presence of pure water. In the first case 
added copper or sodium sulphate accelerates th e  dis
appearance of the quinone. The above results agree 
with the prevailing theory that the process of rusting is 
essentially electrochemical. H . B u rto n .

Nickel-copper alloys. A. K rupkow ski (Rev. Met.,
1929, 26, 131—153, 193—208).—The physical properties 
of the nickel-copper system have been determined 
using alloys which have been thoroughly homogenised 
by annealing for several days. The magnetic trans
formation point lies bn a straight line which cuts the 
axis of temperature at absolute zero a t a composition of 
41 -5% Ni. The electrical conductivity at 0° falls

rapidly with addition of nickel to copper and with 
addition of copper to nickel, the curve being almost 
parallel to the axis of composition for alloys with 
30—70% Ni. The temperature coefficient of resistance 
falls sharply with up to 3% Ni, then more slowly to 
zero at 40—50% Ni, rises sharply to 75% Ni, where 
there is a sharp deflexion in the curve, and finally rises 
rapidly to the value for pure nickel. Temperature- 
electrical resistance curves for alloys containing 2-1— 
38-8% Ni show a distinct deflexion corresponding with 
the change aCu->(3Cu at —110° to —150°. Using 
the shape of the transformation-composition curves 
as a basis, the author divides copper-nickel alloys into 
two classes : those containing up to 41 -5% Ni, in which 
copper plays the part of the solvent, and those containing 
more than 41-5% Ni, in which nickel is the solvent. 
The alloys of the first class are non-magnetic a t all 
temperatures, whereas those of the second class can 
be either magnetic or non-magnetic, according to the 
temperature. The curves showing the maximum of the 
temperature coefficient of resistance as a function of 
the composition indicate that the allotropie transforma
tion from the magnetic to the non-magnetic form begins 
at a temperature a little below the Curie point. Micro
graphie examination, dilatometric analysis, and measure
ments of electrical resistance afforded no indication 
whatever of the presence of a compound in the system 
which consists solely of à continuous series of solid 
solutions. A. R. P o w e l l .

Methods of testing the corrosion of light m etals 
and alloys. X. W ach é and G. C haudron (Rev. 
Met., 1929, 26, 209—213).—As a standard method for 
determining the rate of corrosion of aluminium and its 
light alloys a modification of the Mylius oxidising salt 
solution is recommended. The solution should contain 
1% of hydrogen peroxide and 1% of sodium chloride ; 
more concentrated solutions exhibit no greater activity. 
After immersion of the specimen for a predetermined 
time it is washed, dried, and weighed, the oxidation , 
products are collected from the solution, washed, dried 
for 36 hrs. a t 50°, and weighed, and from these figures 
the amount of aluminium oxidised per unit area of 
surface is calculated. In hydrogen peroxide solutions 
alone corrosion is very slow, but addition of very little 
sodium chloride induces rapid corrosion, especially of 
aluminium alloys ; in fact, the rate of corrosion in the 
above solution affords a useful guide in differentiating 
between aluminium and duralumin, the latter dissolving 
much more rapidly. À. R. P o w e l l .

Application of the E.M .F. of dissolution to the 
study of light alloys. A u b er t and P r o t  (Rev. Met., 
1929, 26, 214—217).—The E .M .F . of aluminium and the 
usual constituents of aluminium alloys against pure 
nickel in sea water have been determined, as well as 
those of couples in which one element is copper, iron, 
nickel, cadmium, or zinc and the other aluminium or its 
light alloys. The bearing of the results on the rate of 
corrosion of the alloys in sea water is briefly discussed.

A. R. P o w e l l .
Corrosion of aluminium alloys. Q u illa r d  and 

B ascou  (Rev. Met., 1929, 26, 217—:220).—The rates of 
corrosion of aluminium and its light alloys may be
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compared by measuring the E .M .F. of dissolution before 
and after immersion of the specimens in mercuric 
chloride solution. In this way it is shown that the rate 
of corrosion of aluminium is decreased by the addition 
of increasing quantities of manganese.

A. R. P o w e ll .  
Properties of cold-drawn wires, with particular 

reference to repeated torsional stresses. F. C. 
L ea  and R. A. B a te y  (Proc. Inst. Mech. Eng., 1928, 
865—899).—The resistance of cold-drawn wires to 
repeated shear stresses is much less than the static 
properties would indicate. Heavy cold-work producing 
high static resistance damages and cracks the surface 
of the material, which fails under bending or torsional 
tests, of which the Wohler test is regarded as the most 
satisfactory. The behaviour of wire under torsional 
stresses can be improved greatly by low-temperature 
heat-treatment. C. A. K in g .

Cyanide extraction of gold and silver in arsenical 
and antimonial ores. E. S. L e a v e r  and J. A. W o o lf  
(Chem. Eng. Min. Rev., 1929,21, 221—223).—To obtain 
a high extraction of gold and silver by cyaniding, arseni
cal and antimonial ores must be roasted at 450—500° 
for a time sufficient to convert- the arsenic and antimony 
into volatile compounds or into insoluble arsenates 
and antimonates. Addition of coal or pyrites favours 
volatilisation, and addition of lime favours the formation 
of insoluble quinquevalent compounds. Too high a. 
roasting temperature leads to incomplete extraction of 
the values by cyanide owing to the “ locking up ” of 
the gold and silver in ferric and lead arsenates and anti
monates and to the formation of the silver-silica complex.

A. R. P o w e l l .  
Analysis of chrome ores. T. R. Cunningham and 

T.' R. M c N e il l  (Ind. Eng. Chem. [Anal.], 1929, 1, 
70—72).—For general analysis, chromite is decomposed 
by digesting it with a mixture of sulphuric and perchloric 
acids or, alternatively, by fusion with a mixture of sodium 
carbonate and borax. In the latter case erratic results 
due to the presence of boron are prevented by concen
trating the solution in the presence of methyl alcohol. 
After reduction of chromium with sulphurous acid and 
separation of silica the solution is oxidised with nitric 
acid and precipitated twice with ammonia, iron being 
separated . from the mixed hydroxide precipitate by 
the cupferron method, and titanium determined 
colori metrically. The filtrate from the cupferron pre
cipitate after concentration and oxidation with nitric acid 
and potassium chlorate is precipitated with ammonia, 
the alumina after reprecipitation being weighed. 
Chromium is best determined by fusing a fresh sample 
with sodium peroxide, and oxidising the solution com
pletely with ammonium persulphate and potassium 
permanganate. Phosphoric acid is then added to the 
cooled solution, and an excess of standardised ferrous 
ammonium sulphate is titrated back with permanganate 
solution. Lime and magnesia together with manganese 
are precipitated with ammonium monohydrogen phos
phate, lime being later separated from alcoholic solution 
as calcium sulphate, followed by precipitation as the oxal
ate ; manganese can be determined by the bismuthate 
method after the destruction of all organic matter 
in the solution, 0, KtNG.

Colloids in the electroplating of m etals. W.
B lum  (5th Coll. Symp. Mon., 1928, 301—312).—Colloids 
tend to decrease the growth of existing crystals and 
increase the formation of new crystals, thus producing 
a fine-grained deposit; the action is often specific. 
They may alter the proportions of metals deposited, 
and tend to produce a uniform deposit on a cathode of 
irregidar shape. In acid copper or zinc solutions they 
increase the cathode polarisation. The effects produced 
by colloids in electrcdeposition of metals are discussed 
in general. C hem ical A b s tr a c ts .

Rapid copper-plating of steel with a thin inter
mediate nickel deposit. M. B a l l a y  (Rev. Met., 
1929, 26, 221—223).—Steel can be plated directly with 
copper only from cyanide baths from which deposition 
is slow. By plating it for 1 min. at 35—55° at 15 amp./ 
dm.2 in a bath containing 400 g. of nickel sulphate, 
22 g. of the chloride, and 22 g. of boric acid per litre, a 
thin coating of nickel is produced which can be plated 
directly with copper in an acid sulphate bath at 45° 
using 10 amp./dm.2 In both operations the electrolyte 
is agitated by means of a current of air. The coatings 
obtained in 3 min. from this bath surpass those produced 
in 45 min. from a cyanide bath. A. R. P o w e l l .

Chromium plating. R, S ch n eid ew in d  (Univ. Mich. 
Eng. Res. Bull., 1928, No. 10, 141 pp.).—A survey, 
whence the optimum conditions for the production of a 
smooth, bright deposit are defiued.

C hem ical A b s tr a c ts .  
Stepped lowering of the A1 transformation in 

steels. T. M urakam i (Tech. Rep. Tohoku. 1929, 8, 
119—127).—See B., 1928, 300.

See also A., May, 510, Transformations of p-phase 
in zinc-copper alloys (S a ld a u ). 530, Determina
tion of molybdenum in steel (T h u rn w a ld ). 534, 
Tellurium-bismuth thermo-element (L e w its k y  and 
L ukom sky). Platinising glass etc. (T a y lo r ) .

Blau gas. D a l  P r a to .—See II. Effect of slags on 
firebrick. Grigsby'.— See VIII. Chromium plating 
baths. P in n er  and B a k e r .—See XI.

P atents.
[Tilting] furnaces for m etals. T. H i l l ,  and B r it .  

Copper M an u frs ., L td . (B .P . 308,637, 23.12.27).—A 
furnace body which is charged from the top is mounted 
on trunnions for side-pouring. The top of the furnace 
is provided with a fume-collecting casing with fume 
exhaust which may be common to a series of such 
furnaces. C. A. K in g.

Metallurgical apparatus and process [for reduc
ing iron ore]. F. D . S. R o b ertso n , Assr. to F. G. 
C la rk  (U .S.P . 1,702,575, 19.2.29. Appl, 21.4.21).— 
Iron ore is allowed to fall through a vertical cylindrical 
furnace in which are suspended a number of vertical 
electric resistors and which is provided with a conical 
discharge outlet, into an air-tight receiver through which 
the reducing gas (hydrogen or carbon monoxide) passes 
in countercurrent to the ore stream. A. R . P o w e l l .

Annealing furnace. A.-G. B row n , B o y er i & Co. 
(B .P . 282,799, 28.12.27. Ger., 27.12.26).—In a contin
uous furnace for bright annealing, the charging chamber 
communicates with the annealing chamber through a
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gas drum, both chambers having bottom openings in 
the same plane. The action of charging or discharging 
by means of a charging table pumps protective gas 
into the drum. C. A. K ing.

Annealing furnace. W. J. D ie d e r ic h s , Assr. to 
W estin g h o u se  E le c t r ic  & Manuf. Co. (U.S.P. 1,707,300,
2.4.29. Appl., 7.11.27).—Means are provided for stack
ing material to be annealed, of substantially annular 
form, around an electrical resistor in a gas-tight con
tainer, so that the inner parts of the material are heated 
by direct radiation and the outer parts by convection.

J. S. 6. Thomas.
Heat-treating furnaces. S u r fa c e  C om bustion Co., 

Assees. of R. M. H eam es, H . S ta r k , and B. W. L in d 
q u is t  (B.P. 291,446, 22.5.28. U .S ., 2.6.27).—Small 
metal articles are heat-treated in a furnace heated by 
liquid fuel burning below the hearth. The articles arc 
carried through the furnace on a chromium-steel ribbon 
conveyor, a travelling hood confining the objects in a 
more or less closed channel. C. A. K in g .

Heat-resisting m etallic material. W. E . R u d er , 
Assr. to Gen. E le c t r ic  Co. (U.S.P. 1,706,130, 19.3.29. 
Appl., 14.9.25).—The surface layer of a metallic article 
consisting principally of iron is alloyed with aluminium 
to form a heat-resisting coating, wliilst the interior 
portion, which is free from aluminium, contains a 
material preventing the penetration of aluminium there
into at high temperatures. A. B. M anning.

Heat treatment of articles. A. Le B o u t i l l i e r ,  
Assr. to W e s te r n  E le c t r ic  Co. (U.S.P. 1,706,725,
26.3.29. Appl., 19.2.27).—Metallic sheets to be annealed 
at a high temperature are prevented from becoming 
welded together by being interleaved with metal plates 
having an oxide scale before being subjected to heat 
treatment. H . R o y a l-D a w so n .

Imparting a shearing-resistant hardness to 
rust-proof knives and scissors. G. IIam m esfahr  
(B.P. 294,573, 12.7.28. Ger., 26.7.27).—The articles 
are finished from the forged state by grinding and then 
hardened by heating in a salt-bath furnace ; they are 
subsequently polished. M. E. N o tta g e .

Reduction of ores and manufacture of m etals 
[iron] and alloys. W. A. Lore (B.P. 309,458, 28.12.27). 
—Iron sands are cleaned by magnetic separation, mixed 
with a carbonaceous reducing agent, and passed down
wards through a rotating kiln provided with internal 
vanes to keep the chargc thoroughly mixed during its 
reduction by means of a countercurrent of reducing gases. 
The discharge from the kiln passes directly into an arc 
furnace through the arc itself to obtain molten iron 
ready for refining and carburising to steel.

A. R. P o w e l l .
Manufacture of steel in electric furnaces. 

Fondep.ia M ila n e se  d i A cc ia io  (B .P . 283,489, 10.1.28. 
Italy, 10.1.27).—Steel scrap is melted and carburised 
in a cupola, from which it is tapped into one of two 
electric refining furnaces which are used alternately 
to make the process continuous and to ensure a constant 
load on the electric supply. A. R. P o w e l l .

Manufacture of steels and castings. E. H. D opp£e  
(B.P. 293,764, 10.7.28. Fr., 11.7.27).—Metals and/or

m etalloids are introduced into baths of steel and cast 
iron in  th e  form of alloys w ith  alum inium , such alloys  
containing more than 9% A1 and being free from  
carbide, iron, carbon, sulphur, and phosphorus.

M. E . N o t ta g e .
Manufacture of steel and alloy steels. F. C. 

L a n g en b erg  and M. A. G rossm ann (B.P. 309,971,
18.1.28).—Iron containing less than 0-05% C is treated 
with 0-15—1% of manganese to reduce the oxygen 
content below 0-03%. Addition of 0-15—0-6% of copper 
and 0-03—0-25% of molybdenum produces a steel 
free from red-shortness and suitable for the manufacture 
of boiler tubes. A. R. P o w e l l .

Manufacture of [high-speed] steel. S ta h lw e r k  
B e c k e r  A.-G. (B .P . 282,744 and 305,105, 15.12,27. 
Ger., 30.12.26).—In steels containing (a) vanadium and/ 
or cobalt, the carbon content is increased above 0-6% 
by 0-16% for each 1% V and by 0-04% for each 1% 
Co, or (b ) cobalt, addition of O'4% C is similarly made 
for each 1% Co. F. G. G rosse.

[M anganese-chromiumsteel] alloys. II .E tc b e llS ,  
A. P o p p le  w e l l ,  and L. Cameron & Son, L td . (B .P. 
309,841, 15.10.27).—The steel contains 12—40% (Mn -j- 
Cr), of which the manganese is 5—10%. The preferred 
composition is 9-8% Mn, 18-88% Cr, 0:7% C, and the 
remainder iron, silicon, and up to 1% of one or more of 
the following: nickel, cobalt, vanadium, titanium,
molybdenum, aluminium, copper, or tungsten.

A. R. P o w e l l .
Treatment of complex copper ores. W. G. 

P e r k in s  (B .P . 309,940, 18.1.28).—Copper ores con
taining the metal in the oxidised and in the sulphide 
form arc leached, with or without a preliminary low- 
temperature roast, with a solvent which dissolves the 
copper not present as sulphide, and the residue is sub
jected to froth flotation to recover the sulphide.

A. R . P o w e l l .
Melting and refining of copper. H. H. A le x a n d e r  

(B.P. 309,848, 16.1.28).—Crude copper is melted on a 
sloping hearth in a reverberatory furnace so that the 
molten metal runs down into a bath in front of the 
hearth ; melting is effected by means of hot combustion 
gases of such composition that the impurities in the 
copper are oxidised as it melts without at the same time 
oxidising the copper. A. R. P o w e l l .

Production of crystalline cuprous oxide upon 
copper surfaces. A. K. C road. From  H an ov ia  
Chem. & M anuf. Co. (B.P. 309,966, 14.12.27).—Clean  
polished copper is heated slow ly up to 1025° in  an 
atm osphere in  w hich the partial pressure of oxygen  
does not exceed  15 m m .; the oxygen pressure is then  
increased to  200 m m . for 5—15 min. until a predeter
m ined thickness of the cuprous oxide coating is produced, 
and finallv the article is cooled in an atm osphere in  
w hich the partial pressure of oxygen does not exceed  
15 mm. A. R. P o w f .l l .

Sm elting of zinc ores. R . L. L lo y d , Assr. to 
D w ig h t  & L lo y d  M e ta l lu r g .  Co. (U.S.P. 1,709,135,
16.4.29. Appl., 2.11.26).—A receptacle chiefly com
posed of zinc oxide bonded with zinc sulphate is suitable
for the process. H. R o y a l-D a w so n .
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Manufacture of [antimonial] lead alloys [con
taining manganese]. J. S to n e  & Co., L td ., and W. 
L am bert (B .P . 309,399, 9.1.28).—An alloy containing  
82-9—71% Pb, 12—18% Sb, 5—10% Sn, and 0-1—1% 
Mn is made by adding the requisite am ounts of 5% 
manganese-t.in and 50 : 50 antim ony-lead  alloy to  
m olten lead. A. B . P o w e l l .

Manufacture of [antimonial lead] alloys. W. E.
B e a t ty .  From W e ste r n  E le c t r ic  Co., Inc. (B.P. 
309,629, 14.1.28).—Antimonial lead alloys containing 
up to 4% Sb are melted with up to 1% of arsenic, 
cadmium, sulphur, tellurium, thallium, or bismuth, 
the alloy is cast, annealed at 240°, quenched, and aged 
at 20—100° until maximum hardness is obtained.

A. R . P o w e l l .
Production of amalgams to be used in dentistry.

E. W. F isc h e r  and E. W. J. V irg in  (B .P. 283,488,
10.1.28. Ger., 10,1.27).—Powdered silver-tin alloy is 
coated with mercury by heating it with acid mercuric 
chloride or with finely-divided mercury, from mercuric 
formate, and dilute hydrochloric acid. A. R , P o w e l l .

Refining and m ixing of metals and alloys.
T. D. K e l ly  (B.P. 310,119, 13.2.28).—The metal or 
alloy is melted by means of a direct-current arc between 
a graphite anode and the metal as cathode, the molten 
metal being stirred by eddy currents induced by an 
alternating current passing through a conductor encir
cling the bath. The impurities tend to migrate below 
the anode, whence they rapidly oxidise or volatilise. 
The process is useful in purifying iron-nickel-aluminium 
alloys, ferrochromium, and eopper-tungsten alloys from 
carbon, sulphur, and other deleterious impurities.

A. R. P o w e l l .
Coating m etals [with silicon]. Gen. E le c t r ic  Co., 

L td ., and W. S in g le to n  (B.P. 309,393, 9.1.28).—The 
metal is heated in an inert gas containing silicon tetra
chloride, and then annealed in hydrogen or other non- 
oxidising atmosphere. The resulting coating is resistant 
to oxidation at high temperatures and to attack by 
acids. A. R. P o w e l l .

Manufacture of [metallic] catalysts. H o w a rd s & 
S ons, L td ., J. W. B la g d e n , and G. C. H. C la r k  (B .P. 
309,743, 20.4.28).—An alloy of copper, nickel, and/or 
iron with magnesium, zinc, and/or calcium is oxidised 
by heating in the air or by pouring it in thin streams 
through heated air, and the resulting mass of oxides is 
crushed and used as a catalyst, with ot without partial 
reduction in hydrogen, A. R. P o w e l l .

Working-down metal residues. M. and L. M eyeii 
(H ü tte n w e r k e  T em p e lh o f A. M eyer) (B.P. 285,462 
—3,16.2.28. Ger., 17.2.27).—(a ) From the raw material 
(metal residues containing tin and at least two of the 
metals antimony, lead, arid copper) in the form of 
oxides, the copper is extracted as sulphate by treatment 
with sulphuric acid, the lead sulphate thereby produced 
being separated as lead chloride by treatment with 
boiling chloride solution ; the residue, on fusion with 
caustic alkali and alkali chloride, yields a mixture of 
alkali stammte, antimonate, and plumbate, which on 
lixiviation with water yields insoluble alkali antimonate, 
which is collected, and a solution from which the lead

may be precipitated as sulphide. The three com
ponents may then be treated by known methods. 
(b) Residues consisting of a mixture of the metals and 
oxides are fused with caustic alkali and alkali chloride 
at the outset, the molten mass is separated from the 
unchanged metal and extracted with water, and any 
copper oxide separated as copper sulphate from the 
sodium antimonate is removed by treatment with 
sulphuric acid. M. E. N o tta g e .

Production of aluminium. J. W eb er  and H. 
H a u ser , Assrs. to A lum inium -Ind. A.-G. (U.S.P. 
1,709,759, 16.4.29. Appl., 3.6.26. Ger., 27.1.26).—See
B.P. 265,170 ; B., 1928, 412,

Production of mercury. W. G la e s e r , Assr. to 
G la e se r  R es. Corp. (Re-issue 17,276, 23.4.29, of U.S.P. 
1,637,481, 2.8.27).—See B ., 1927, 819.

Electrodeposition of m etals. T. Wr. S. H u tch in s  
(U.S.P. 1,709,268, 16.4.29. Appl., 30.6.25. U.K.,
24.7.24).—See B.P. 239,977 ; B., 1925, 926.

Production of foundry moulds. M o rris  M otors  
(1926), L td ., and A. Sm ith (B.P. 310,187, 27.4.28).

[Mould for] producing [wheel] castings. W. E. 
E van s. From  G es. f .  F o r d e r a n la g e n  E . H e c k e l  
m.b.H. (B.P. 310,663, 3.5.28).

[Torch for autogenous] welding. A ir  R ed u ctio n  
Co., In c . (B.P. 303,896, 8.1.28. U.S., 13.1.28).

[Apparatus for solvent] removal of grease and 
oil from metal articles. E. C. R, M ark s. From 
E; H a rb eck  (B.P. 310,683, 25.5.28).

Linings for furnaces (B.P. 303,574).—See I.

X I .— E L E C T R O T E C H N IC S.
“ Bent cathode t e s t ” for determining the 

optimum ratio of chromic acid to sulphate in 
chromium plating baths. W. L. P in n e r  and E. M. 
B a k e r  (Amer. Electrochem. Soc., May, 1929. Advance 
copy. 11 pp.).—In order to be able to determine rapidly 
the necessary change to bo made in the sulphate content 
of a chromium plating bath so as to remedy unsatisfac
tory working, a sample of the solution is removed and 
electrolysed in a beaker provided with a lead anode and 
a cathode consisting of a strip of copper sheet bent into 
an L-shape with the horizontal portion projecting 
towards the anode. From the character and distribution 
of the deposit on the bent cathode, the required change 
in the ratio of chromic acid to sulphate can be approxi
mately estimated, and, since the chromic acid content 
of the bath is readily determined, the change to be 
made in its sulphate content is known. The method 
has the advantage of avoiding the lengthy sulphate 
determinations otherwise required, and also of indicating 
the true optimum sulphate ratio for an actual bath 
which is no longer of the standard composition in 
respect of other substances. Test experiments with 
the bent cathode apparatus indicate that increasing 
the chromic acid concentration from M  to 6M lowers 
the optimum sulphate ratio (molar concentration of 
chromic acid : normality of sulphate) from about 75 to  
30, the value 50 corresponding with 2 -5M -chromic acid, 
but the permissible Tange of variation of the sulphate
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ratio increases as the chromic acid concentration is 
increased to  321/. and then decreases again. Increashii: 
amounts of tervalent chromium increase the optimum 
sulphate ratio, but the effect is small until the concentra
tion reaches about 0-33/. Increasing amounts of iron 
in the solution first raise the optimum sulphate ratio, 
but a maximum is reached with about 6 g.,'litre of iron ; 
higher concentrations of iron decrease the ratio ajjain. 
Also the range of permissible variation of the sulphate 
ratio is greatest in solutions containing about 6 g. /litre 
of iron, the optimum ratio then bong about 70. This 
concentration of iron does not appreeiablv affect the 
throwing power of the bath, but higher concentrations 
decrease it. and also have the disadvantage of increasing 
the specific resistance. Increasing amounts of tervalent 
chromium decrease the throwing power considerablv.

H . J. T. E llin g h a m .
See also A.. Mar. 496.. New superconductors Yak 

A u b el and others). 521, Anodic behaviour of 
diphenylacetic acid (K atagishi and others). Electro
lytic reduction of aldehydes (Santa). 531. Analysis 
by electrolysis with mercury cathode (Molxjek- 
hauep. and others). 533, Gauge for measurement 
of high vacua (Stanley). 535. X-Ray photographs 
(Ebep.t).

Conduction in textiles. M crphy.—See V. Electro
plating of m etals. B lum . Copper-plating of steel. 
B a ila y .  Chromium plating. S ch n eid ew in d .— See X.

P atents.
Electrolytic rectifier. G. D. Bagixy and F. T. 

B ov.tu tcb . A sses, to N a t . C arbon Co., In c . (U.S.P.
1.706,950, 26.3.29. AppL, 28.634).—Electrodes com
prising, respectively, ahiminium and a conducting, solid 
metal oxide are immersed in an electrolyte containing 
a citrate radicaL J. S. G. Thomas.

Electrolytic apparatus. R . C. B en n er , A sst, to  
N a t. C aebon Co., In c. (U.S.P. 1.705,951, 26.3-29. A ppl., 
28.6.24).—A tantalum  electrode and one com posed of 
graphite coated w ith lead peroxide are immersed in an 
electrolyte. J . S. G. Thomas.

Electrode material. W . B . Gep-o. A sst, to  W estin g -  
house Lamp Co. (U.S.P. 1,707,002, 25.3.29. A ppl., 
25.7.26).—A  gaseous conduction device o f th e  point-to- 
point discharge ty p e  comprises an  extended cathode  
and a sm all anode com posed, a t least in  part, o f  porous 
miseh m etal. J. S. G. Thomas.

Manufacture of electron-emitting bodies. W est-  
ixgh ou se Lamp Co., Assees. of C. V. I r e d e l l  (B.P.
2-85,884, 24.2.28. U.S., 24.2.27).—A tungsten filament 
is coated with a mixture of thoria and a small proportion 
(1—3% of its thoria content) of ceria and the mixture is 
reduced. [Stat. ref.] J- S. G. Thomas.

Ionisation chamber. Sxem exs-R einigek Y e ifa  
Ges. F. MED. T ech x . (B.P. 296,769, 23.3.28. Ger.,
8.9.27).—The outer wall of an ionisation chamber 
consists of a hollow, pressed, and sintered graphite 
electrode protected by a thin sheet of elastic material, 
preferably celluloid. J- S- G. Thomas.

Insulating materials [for under-water cables]. 
W. E. B e a t ty .  From B e l l  T elep h on e L abs., Inc.

(B.P. 309,851. 13.2.27- Cf. B.P. 307.965: B., 1929,
401).—YT ater-soluble substances and nitrogenous protein  
matter are removed from crude rubber or la tex  by 
Treatment with -water in a pressure tank at about 150°; 
one or more substances such as montan w ax, montan 
pitch, balata, and gutta-percha may be added to  give  
th e  product strength and plasticity.

J . S. G. Thomas.
Separation of materials of different physical 

qualities. B. G baxigg B.P. 284.307. 29.9.27. Austr.,
28.1.27).—The particles of materials having different 
permeabilities or dielectric constants are separated by 
being passed singly through an electro-magnetic or 
electrostatic field (preferably alternating) which is one of 
a pair th a t are exactly equal when no foreign bodies are 
present. The current induced in a circuh coupled to  
both fields caused b y  the presence of such materials is 
utilised to  operate deflecting or collecting device« to 
remove the bodies into various paths according to their 
physical properties. The induced currents may be 
amplified by known means. B. M. Yexables.

Pasred accumulator grid or plate. W. Hatihon 
and J. McD. B u e n e t t  jU-SJP. 1.710.617, 23.4.29. Appl,
14.4.27. T .K ..  19JL26).—See BJ*. 274,205: B„ 1927, 
705.

Precipitation of hafnium and zirconium on an 
incandescent body {electric lamp filament]. J. H.
d e  Been and A. E . T an  A r k e l,  Assrs. to N . Y. Philips' 
G lo e ila m ie x fa sk . (U.S.P. 1,709,781, 16.4.29. Appl.,
6.10.25. Holl., 25.7.25).—See F.P. 604.391: B .. 1926, SS6.

Galvanic cell [for pocket lamp batteries]. C. 
G a k e r  (B.P. 284,625, 21.1.28).

[Depolarising bobbin for] dry cells. E. C. R. 
M ares. From N a t .  C arbon Co., In c . (B.P. 309,769,
25.5.28).

Luminous electrical discharge tube. R. V .  
James. From M a n h a tta n  E l e c t r i c a l  Supp ly  Co., 
Inc. (B.P. 310,056, 22.10.27;.

Electronic discharge bulbs. E ta b l.  G a if fe -  
G a l lo t  e t  P i lo n  (B.P. 301,855, 5.2.28. Fr., 7.1227).

Manufacture of electrical porcelain insulators.
C. H. Thompson (B.P. 310,201, 8.5.28).

Removal of insulation from insulated w ire. F. M. 
T a x  G e ld e r e x  (B.P. 299,866, 6.9.28. U.S.. 4.11.27).

Linings for furnaces (B.P. 303.574). Drying and 
impregnating insulating materials (B.P. 3:8,541).— 
See I . Refining m etals and alloys (B.P. 310,119s.— 
See X . Electrodeposition of rubber (U.S.P. 1,702.705;. 
—See X IY . Röntgen-ray photography (B.P. 2nv2S3 
and 309,529).— See X X I.

X n .— F A T S ;  O IL S ; W A X E S .
Colloidal calcium soaps. E . S a u er  (Chem. Um

schau. 1929, 36, 129—132).—The conditions governing 
the formation of colloidal calcium soap in the reaction 
between alkali soaps and hard waters has been studied. 
The proportion of colloidal soap formed is increased by 
the presence of excess of alkali soap, but varies with the 
fatty acid and particular calcium soap employed. 
The presence of Slter-paper fibres or textile fibres
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induces precipitation of the bulk of the colloidal calcium 
soap, which is most effectively avoided by the use of 
suitable protective colloids, e.g., gelatin, gum arabic.

E. L ew k o w itsch .
Tung oil. III. D. H o ld e , W. B le y b e r g , and 

M. A. Aziz (Farben-Ztg., 1929, 34, 1725—1726 ; cf. B ., 
1928, 612, 825).—The apparent tendency for the six- 
membered conjugated linking system of elseostearic acid 
to close on elimination of halogen hydride from the 
halogenated acid, giving rise to aromatic derivatives (loc. 
cit.), was apparently confirmed by the detection, among 
the oxidation products of elseostearic acid treated in this 
manner, of phthalic acid by the usual fluorescein 
reaction. Further investigation, however, showed that 
a number of other oxidation products feasibly present, 
e.g., mono- and di-basic aliphatic acids, could give rise 
to similar fluorescence. The fluorescein test was there
fore modified by omission of the sulphuric acid and by 
raising the temperature of fusion to 205—210°, under 
which conditions phthalic acid alone gave a fluorescing 
solution. On repeating the halogenation etc. of elseo
stearic acid, no phthalic acid was now detected.

S. S. W o o lf .
Bromo-derivatives of linolenic acid. W. Kim ura  

(Chem. Umschau, 1929, 36, 126—128).—Linolenic acid, 
prepared by the reduction of hexabromostearic acid 
(in.p. 183°), on treatment with the theoretical amount of 
bromine yielded a crystalline hexabromostearic acid 
and another oily hexabromide : the latter appears to be a 
mixture of isomeric liquid hexabromostearic acids, which 
darkens in air or on heating to a yellow or red-brown 
colour, but is stable at 100°. No partially saturated 
tetrabromide could be found, so that the formation of 
p-linolenic acid by debromination of the hexabromide is 
doubted. On repeated debromination and bromination 
of the liquid hexabromide a gradual decrease in the 
yield of solid and liquid hexabromides was observed, 
accompanied by a decrease in the iodine value, and an 
increase in the mol. wt. of the linolenic acid, probably 
due to the formation of oxidised and polymerised acids.

E. L ew k o w itsch .
American safflower-seed oil. G. S. Jam ie sox and 

S. I. G e r t le r  (Oil & Fat Ind., 1929, 6, [4], 11—13).— 
Hot-pressed oil from safflower seed grown in Montana 
had dil 0-9243, 1-4744, acid value 5-56, iodine
value 149-3 (Ilanus), 149-1 (Wijs), saponif. value 
190-5, acetyl value 12-5, Reichert-Meissl value 0-2, 
Polenske value 0-1, hexabromide 0-4%, unsaponifiable 
matter 0-59%. The oil contained 87-72% of unsatur
ated acids (iodine value 156) and 5-93% of saturated 
ac ids; from the detailed examination of these the 
■composition of the oil was determined as : glycerides of 
acids—oleic 25-7%, linoleic 65-8%, linolenic 0-15%, 
myristic 0-04%, palmitic 4-1%, stearic 1-6%, arachidic 
0-4%, lignoceric 0-06% ; unsaponifiable 0-59%. Saf
flower-seed oil has better drying properties than sun- 
flower-seed or soya-bean oils (probably due to the larger 
proportion of linoleic acid), and is suitable for use in the 
paint and varnish industries. E. L ew k o w itsch .

Staphylea  o i l .  A. F eren cz  and G. C sereszk y es  
(Magyar Gy6g. Tars. Ertes., 1928, 4, 24—29).—The oil 
has du  0-9355, n25 1-47 1 65, acid value 2-00, saponif. 
value 190-28, iodine value 108-34, Hehner value 95-51,

Reichert-Meissl value 2-64, Polenske value 0-50. The 
u n s a t u T a t e d  acids (90-30% of the total) consist of oleic 
(94%), linoleic (5-50%), and linolenic (0-50%) acids.

Chemical Abstracts.
Determination of iodine value of fatty drying 

oils, von  R e ib n itz  (Farben-Ztg., 1929,34,1782—1784). 
—The iodine values of raw and cooked drying oils were 
determined by the Hiibl-Waller and Han us methods, 
the time and temperature of reaction being varied. The 
results show the marked influence of these variables on 
the iodine value of tung oil and, to a smaller extent, 
linseed oil. The W ijs method is less prone to these 
uncertainties, and is therefore recommended, although 
it gives higher values than the other two methods, 
which give concordant results when standard conditions 
obtain. S. S. W o o lf .

Accuracy of the determination of viscosity of 
oils and varnishes by the [rising] bubble method. 
R u c h ti (Farben-Ztg., 1929, 34, 1899—1901).—A close 
relationship was observed between the Engler viscosities 
of stand oil-mineral oil solutions and the times of rise 
of an air bubble in a narrow tube filled with these 
solutions. The times observed in the latter method 
may be converted directly by factor into the Engler 
values. E. L ew k o w itsch .

Thermal analysis of beeswax. J. S t i t z  (Magyar 
Chem. Fol., 1928, 34, 18—22).—The f.p. of beeswax is 
markedly altered by adulteration. The f.p. of three 
fractions, obtained by means of cotton filters, are com
pared with tabulated values. C h em ica l A b s tr a c ts .

See also A., May, 539, Synthetic glycerides ( A v e r i l l  
and others). 540, Degradation of saturated fatty 
acids (N a e g e li  and others). 541, (3A-Dihydroxy- 
palmitic acid (V o to cek  and P r e lo g ) .  568, Saponin 
of sugar beet (R eh o rst) . 607, Decomposition of 
fats by bacteria (H aag). 609, Chemical nature of 
vitamin-A  (Drummond and B a k er ). 610, Deter
mination of vitam in-/i (Jon es and others).

Report of Government Laboratory, Amsterdam.
S tra u b .— See XIX.

P a t e n t s .
Manufacture of margarine. A. K. E p s t e i n  

(U.S.P., 1,707,800, 2.4,29. Appl., 8.3.26).—The warm 
liquid emulsion of fats and milk is stabilised by contact 
with cold water, the temperature of which is sufficient 
to solidify it into discrete particles. These are then 
conveyed in thin layers through relatively warmer 
water at below the in.p. of the solidified emulsion in 
order to bring about a rapid tempering process ; the 
whole is finally worked into a plastic mass.

F. R. E nnos.
Neutralising free fatty acids by glycerin. M e ta l l -  

g es . A.-G. (M e ta llb a n k  & M e ta l lu r g is c h e  G es. A.-G.) 
(B.P. 291,767, 8.6.28, Ger., 8.6.27).—Neutralisation is 
effected under a high vacuum produced economically 
by the interposition of an ejector (preferably steam- 
operated) between the reaction vessel and the condenser, 
which is fitted with a vacuum pump.

E. L ew k o w itsch .
Heating stills particularly for steam-distil- 

lation of fatty acids. M eta l  lb  ax  k & M e t a l lu r 
g is c h e  G es. A.-G. (B.P. 291,093, 10.5.28. Ger., 27.5.27).
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—Preliminary heating is effected by ordinary boiler steam, 
and the increasing steam temperature subsequently 
required is automatically produced by a steam com
pressor interposed between the boiler and the heating 
system of the still. E. L ew k o w itsch .

Treating castor oil to produce substances m isc- 
ible with mineral oils. M. M elam id (B.P. 308,502,
27.4.28).—Castor oil is heated with metallic catalysts 
(e.g., tin, bismuth, nickel, or their alloys) at about 
280° under usual pressure or in vacuo.

E. L ew k o w itsch .
Cooling of margarine em ulsions. A. G ersten -  

b e r g  and H. J. J. Bigum  (B.P. 309,744, 23.4.28).
Substances for cleansing purposes, more especi

ally for removing [theatrical] make-up. (S ir) G. C. 
M arks. From  C hesavon-F abr. Chem.-Techn. Pharm . 
P rX p a ra te  Ges.m .b.H. (B.P. 279,454. 18.10.27).

Viscosity of oils (B.P. 307,602).—See I. Oxidation 
products of waxes etc. (B.P. 309,875).—See II.

X III.— P A I N T S ; P IG M E N T S ; V A R N IS H E S ; R E S IN S .
Determination of oil absorption of pigments.

C. P. van  H o ek  (Farben-Ztg., 1929, 34, 1784—1785).— 
Agreement is obtained between oil absorption values 
as obtained by laboratory methods (due, e.g., to Gardner 
or Wolff) and those obtained under working conditions 
in paint manufacture, if in laboratory determinations 
the pigment is added to the oil instead of vice versa. 
This is considered a logical procedure since a pigment-in-oil 
dispersion is sought. Oil absorption cannot be regarded 
as a criterion of a pigment since so many factors influence 
the results obtained, e.g., size and shape of particles, 
adsorbed air and moisture, electric charges on the pig
ment, interfacial tension and chemical relationships 
between pigment and vehicle, acid value and viscosity 
of vehicle, time and method of mixing, etc.

S. S. W o o lf .
Determination of oil .absorption of pigments. 

H. W o lf f ,  G. Z e id le r , and W . T o e ld te  (Farben- 
Ztg., 1929,34, 1901).—In answer to the criticism of van 
Hoek (cf. preceding abstract), it is re-asserted that the 
method described previously (Farben-Ztg., 1928, 33, 
2730) gives the most reproducible characteristics and the 
lowest values so far obtained in practice, although 
the figures may not be identical with the theoretical 
minimum oil absorptions. E. L ew k o w itsch .

Crystallising lacquers and toluol resins. H. A. 
G a rd n er  (Amer. Paint & Varnish Manufrs.’ Assoc., 
April, 1929. Circ. No. 348, 321—331).—Crystallising 
or frosting lacquers may be produced by incorporating 
powdered synthetic resins, which are initially soluble 
in the combined solvents, but crystallise out as the 
solvents become concentrated by evaporation. Resins 
produced by condensation of toluene derivatives with 
formaldehyde are highly satisfactory ; they are obtain
able in various grades of hardness, are retained in 
colloidal solution with cellulose acetate, are soluble in 
the usual lacquer solvents but insoluble in linseed oil, 
are transparent to all wave-lengths contained in sun
light, and show little tendency to become yellow on 
exposure. E. L ew k o w itsch .

Determination of acid value of resins. E. Stock 
(Farben-Ztg., 1929, 34, 1727).—The acid value of a 
number of Albertol and other resins were determined 
by the normal direct-titration method and by Albert’s 
back-titration method (full details of which are quoted). 
The results obtained by the two methods are in sub
stantial agreement. I t is pointed out, however, that 
the Albert method shows the advantage of a sharp 
colour change even in the cases of dark-coloured resins 
where the normal method gives an indefinite end
point. S. S. W o o lf .

See also A., May, 572, Resin acid of Manila copals 
(R uzicka and H osk in g). 573, Acid from Finnish 
pine resin (N ord strom ).

Acetone-soluble acetylcellulose. .W e r n e r  and 
E ngelm ann .— See V. Colour-lake formation. B au r  
and S ch n yd er .—See VI. Safflower-seed oil. Jam ie
son and G e r t le r .  Viscosity of varnishes. R u ch ti. 
—See XII.

P atents.
Nitrocellulose solutions and the like. N o b el 

In d u str ie s , L td . From E. I. D u  P o n t d e  N em ours 
& Co. (B .P . 308,230, 14.10.27).—A homogeneous nitro
cellulose solution, suitable for use in the production 
of artificial leather, contains a vegetable oil which 
causes stickiness and is a softener but a non-solvent 
for nitrocellulose, e.g., blown castor oil, cottonseed oil, 
rape oil, together with 2—5% (on the total oil content) 
of a non-volatile paraffin or naphthene hydrocarbon oil 
in order to overcome the stickiness due to the vegetable 
oil. S. S. W o o lf .

Nitrocellulose solutions or compositions. W. J. 
Jenkins, and Im p er ia l Chem. In d u str ie s , L td . (B.P. 
310,062, 18.10.27).—Wet pigments and wet nitro
cellulose containing 5—60% of water are incorporated, 
together with other ingredients, with a solvent volatile 
in the air and having a b.p. not below about 120°, 
e.g., butyl acetate, ethylene glycol ethyl ether. Another 
solvent of higher b.p., e.g., methylcycZohexanone, may 
be added when the water content of the composition is 
above 6% . L. A. C o le s .

[Production of coloured] nitrocellulose products 
and the like. W . J. Jen k in s, and Im p er ia l Chem. 
In d u str ie s , L td . (B.P. 309,964, 11.10.27).—Pigmented 
celluloid, lacquers, etc. are produced by mixing cellulose 
esters with pigments while either (or both) of these is 
in a wet condition, with or without the addition of 
plasticising agents, softening agents, etc., and subse
quently removing the water by passing the mixture 
between rollers at a suitable temperature, the dry 
product being dissolved in solvents when lacquers etc. 
are desired. [Stat. ref.] L. A. C o les .

Coating composition. M. B la n c a to , Assr. to 
K e n t-B la n c a to  Co., Inc. (U.S.P. 1,709,056, 16.4.29. 
Appl., 2.5.27).—Celluloid is dissolved in a mixture of 
acetic acid and acetone containing ethyl sulphate.

H . R oyal-D awson.
Application of materials or bodies for the 

purpose of coating or otherwise covering surfaces.
A. C. H yd e (B.P. 310,080, 19.1.28).—Material, e.g., 
finely-divided strontium sulphide, and an agglutinant.
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e.g., sodium silicate solution, are sprayed on to a surface 
through separate nozzles adjusted so th at the sprays
m eet before reaching the surface. L. A. C oles.

Production of oil-soluble phenol-aldehyde con
densation products. B a k e lt t e  Ges.m.b.H. (B.P.
283,124,3.1.28. Ger., 3.1.27. Addn. to B.P. 282,414;
B., 1929, 333).—Natural resins, e.g., colophony, copal, 
shellac, or solutions of these in suitable diluents or 
in oils or varnishes, are mixed with the condensation 
products obtained with or without the use of catalysts
as described in the prior patent. L. A. C oles.

Manufacture of resinous condensation products 
of aldehydes with phenol and urea, or of aldehydes 
and urea. J. W. Crump, and B a k e lite ,  L td . (B.P. 
309,849, 16.1.28).—A solution of urea in "part of the 
aldehyde solution used for the condensation is added 
gradually to the remainder of the aldehyde solution 
which is kept hot or, preferably, at the b.p., and 
contains in solution the phenol, when this forms one 
of the constituents. Water and uncondensed material 
are removed from the initial condensation product, 
while this is still in a soluble form, by distillation in vacuo, 
preferably in the presence of a neutral dehydrating 
agent capable of forming a constant-boiling mixture 
with water, e.g., butyl alcohol, followed by opcn-pan 
boiling. An alkaline condensing agent may be added 
towards the end of the condensation, and an acid 
agent, e.g., oxalic acid, during the vacuum distillation. 
The ratio of phenol to urea may vary from § : 1 to 
5 :1 , the lower and higher ratios giving products 
suitable for the manufacture of moulded articles etc. 
and of lacquers etc., respectively. L. A. C oles.

[Synthetic] resinous compounds. B r it .  Thomson- 
H ou sto x  Co., L td ., H . W . H . W arren , R . N ew bound, 
and A. T. W ard  (B .P . 308,671, 23.12.27).—A “glyptal ” 
or “ plasticised glyptal ” resin is heated under ordinary 
or raised pressure with a natural or another artificial 
resin for some hours until a transparent resinous product 
which will dissolve readily in fatty oils and is then 
soluble in benzol, turpentine, white (petroleum) spirit, 
etc. is obtained. S. S. W o o lf .

[Roller] grinding m ills [for paint etc.]. A. E. G. 
M acC allum  (B.P. 307.312—3, 5.9.27).

Testing the effect of light etc. (B.P. 309,726).— 
See I.

X IV .— IN D IA -R U B B E R ; G U T T A -P E R C H A .
Chart for the estimation of equivalent cures 

[conditions of vulcanisation of rubber]. C. L. B r i t 
ta in  (Ind. Eng. Chem., 1929, 21, 362—364).—An “ area 
diagram ” is constructed with a horizontal axis graduated 
with a uniform “ time ” scale ; the vertical “ tempera
ture ” scale is so constructed that the distances of the 
“ temperature ” lines above the “ time ” axis are propor 
tional to the corresponding rates of vulcanisation. The 
conditions of any vulcanisation, whether at constant or 
various temperatures, are plotted on this chart ; the 
area enclosed between the “ vulcanisation curve ” and 
the time axis gives a mathematical expression of the 
intensity of the vulcanisation effect. D. F. Twiss.

Accelerator consumption during vulcanisation.
L, V. W istin gh au sen  (Kautschuk, 1929, 5, 57—61,

75—77).—Experiments were made as to the proportion 
of mercaptobenzthiazole and diphenylguanidine, respec
tively, recoverable by means of extraction with acetone 
at various stages of vulcanisation. Diphenylguanidine 
was determined as the picrate, and mercaptobenzthiazole 
by dissolving the acetone extract in benzene and adding 
a benzene solution of copper oleate ; the initially-formed 
cupric salt changes overnight into dibenzthiazole disul
phide and the insoluble cuprous salt, the weight of 
mercaptobenzthiazole being obtained from the latter by 
using the factor 1-4556. With sprayed rubber the rate 
of consumption of either accelerator was greater than 
with crepe rubber, Peruvian rubber occupying an inter
mediate position except for mercaptobenzthiazole with 
zinc oxide, when accelerator consumption was least for 
crepe and greatest for Peruvian rubber, although the 
mixture containing the latter was less vulcanised. In
crease of ratio of sulphur to rubber caused a marked 
increase in the rate of vulcanisation as judged by tensile 
characteristics. In the absence of zinc oxide, however, 
increased sulphur had little influence on the rate of dis
appearance of accelerator, but with zinc oxide present it 
induced increase in rate of vulcanisation and of acceler
ator consumption. In all cases the disappearance of 
mercaptobenzthiazole appeared to approach a more 
definite limit than that of diphenylguanidine. With 
neither accelerator is the action purely catalytic ; in the 
presence of zinc oxide a zinc compound is formed which 
then reacts with sulphur. Certain forms of amorphous 
carbon, probably by adsorptive influence, reduce the 
percentage of extractible accelerator. D. F. Twiss.

Electrokinetic potential of rubber. B. N. Ghosh 
and P. S tam b erger  (Kautschuk, 1929, 5, 99—100).— 
Measurements of electro-osmotic flow provide the most 
convenient method for investigation of electrokinetic 
potential with rubber latex. Glass capillaries (approx. 
0-5 mm. diam., and 5 cm. long) were lined with a film 
of rubber which had been applied by means of rubber 
solution or purified latex and, after drying, fixed in 
position by heating for 3 lirs. at 120—130°. Experi
ments were made with one or more such capillaries in 
parallel, and a potential of 200 volts, using water and 
solutions of sodium hydroxide, ammonia, hydrochloric 
and acetic acids, potassium and barium chlorides, and 
thorium nitrate. The relation of the results to the 
electrokinetic potential of natural latex, and the influence 
of composition of this on its potential and stability, are 
being investigated. D. F. Twrss.

P atents.
Production of rubber from rubber latex. J. Y.

Johnson . From I. G. F arb en in d . A.-G. (B.P. 309,245, 
23. and 27.1.28).—Latex is coagulated with acidB or 
acid-producing substances in the presence of an organic 
substancewhich possesses soap-like properties and reduces 
the surface tension of the latex but is not decomposed 
by acid with formation of insoluble products. Suitable 
substances of this character are aromatic or hydro- 
aromatic sulphonic acids containing substituent alkyl,
c.i/cZoaikyl, or arvl groups, or sulphonic acids derived 
from aliphatic tar oils or mineral oils. If the latex is 
quickly acidified to <[ 2 before or after the addition of 
such a substance, the whole mass sets to an irreversible
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jelly which can easily be washed with water, sheeted, 
and dried. D. F, Trass.

Manufacture of synthetic rubber. I. G. F a rb -  
en in d . A.-G. (B.P. 283,840—1, 16.1.28. Ger., [a] 
14. and [b] 15.1.27).—In the conversion of butadiene 
hydrocarbons into rubber the process of polymerisation 
is expedited and a superior product obtained by (a) 
emulsifying the butadiene compound in an aqueous 
medium and effecting polymerisation in the presence 
of oxygen and/or of a substance, e.g., a perborate or 
percarbonate, capable of yielding oxygen, or (b) poly
merising in an atmosphere of hydrogen, nitrogen, or 
carbon dioxide with the aid of an alkali metal in the 
presence of an organic hydroxy-compound or ether, 
e.g., starch, cellulose, a cellulose ether, or superficially 
oxidised rubber, and, if desired, with the additional pre
sence of an inorganic hydroxide, e.g.. sodium hydroxide, 
and an inert solvent or swelling agent such as aromatic 
or aliphatic hydrocarbons. D. F. Twiss.

Electrodeposition o f rubber. J. P o r te r  (U.S.P. 
1,702,705, 19.2.29. Appl., 24,2.28. U.K., 13.2.28).—
The rubber is deposited in sheet form on a rotating 
bipolar electrode of readily oxidisable material, e.g., 
lead, separating the latex and the ammonia solution.

R . B rightman.
Vulcanisation of rubber. N a u g a tu c k  Ciiem. Co., 

Assees. of S. M. C a d w e ll  (B.P. 302,176, 5.10.27. U.S.,
1.11.26).—A vulcanisation accelerator is produced by 
boiling the condensation product of an amine with an 
aldehyde containing a chain of carbon atoms, e.g., 
heptaldeliyde-aniline, with acid, e.g., hydrochloric acid ; 
the reaction product is precipitated from aqueous 
solution by sodium hydroxide. D. F. Twiss.

Manufacture of rubber articles. N a u g a tu c k  
Chem. Co., Assees. of E. H a z e l l  (B.P. 295,700, 23.12.27. 
U.S., 19.8.27).—In making rubber articles from latex, 
the rate of deposition of the rubber on a porous former 
is accelerated by increasing the filterability of the latex. 
This is effected by the presence of suitable substances, 
e.g., colloidal sulphides or polysulphides, which may 
be formed in  situ, e.g., by the addition of a metallic oxide 
and a soluble sulphide such as zinc oxide and sodium 
polysulphide. The rate of deposition may be further 
increased by dilution, agitation, and heating.

D. F. Twiss.
Production of articles made of fabric coated, 

proofed, or impregnated with organic materials, 
and of sheetings of organic m aterials. D u n lo p  
R ubber Co., L td ., and G. W. T robrtdge (B.P. 309,391,
9.1.28).—Fabric or woven material is impregnated or 
covered with organic material, e.g., rubber, in aqueous 
dispersion, by dipping; deposition of the organic 
material is facilitated by coating or impregnating the 
material, or the porous former on which it may be fitted, 
with solutions of substances, e.g., alum, acetic acid, or 
calcium chloride, capable of effecting agglomeration 
of the dispersed organic material. When a porous 
former is used, deposition may be aided by imparting 
a pressure difference between the inside and outside.

D. F. Twiss.
Manufacture of products of or containing rubber

and/or rubber-like substances. A n ode R ubber  
Co. (E n g la n d ), L td . From P. K le in  (B.P. 309,630,
14.1,28. Cf. B.P. 283,871; B., 1929, 295).—Articles 
of rubber, gutta-percha, etc. are manufactured from 
natural or artificial dispersions by building up the pro
ducts from parts containing unmasticated rubber and 
different proportions of masticated rubber or similar 
material, plastic or tacky in character. D. F. Twiss.

Manufacture of liquefied rubber composition.
II. P. B u t le r  (U.S.P. 1,710,470, 23.4.29. Appl., 8.4.27). 
—See B.P. 274,742 ; B., 1927, 757.

Manufacture of rubber conversion products.
B. F. G ood rich  Co., Assees. of H. L. F ish e r  (B.P. 
282,778, 23.12.27. U.K., 28.12.26).—See U.S.P.
1,642,018; B., 1927, 917.

Manufacture of rubber goods. P. K le in  and A. 
SzegvA ri, Assrs. to A node R ubber Co., L td . (U.S.P. 
1,708,181, 9.4.29. A ppl., 5.6.25. U .K ., 13.2.25).— 
See B.P. 254,765 ; B.', 1926, 797.

Manufacture of rubber or the like [hollow] 
articles. C. M a cin to sh  & Co., L td .,  S. A. B r a z ie r ,  
and G. F. Thompson (B.P. 310,602, 22.2.28).

Manufacture of goods of india-rubber or the like, 
e.g ., hot-water bottles. C am pbell, A chnacif, & Co., 
L td ., J. G illa n ,  J. McP. S w an, and T. G a rsta n g  
(B.P. 310,629, 3.4.28).

Heat-insulating material (B.P. 309,662). Con
centration or drying of liquids (B.P. 307,315).— 
See I. Insulating materials (B.P. 309,851).—See XI.

XV.—LEATHER; GLUE.
Analyses of som e English bookbinding leathers.

R. W. F r e y , L. R . L ein b ach , and E. 0. R eed  (J. Amer. 
Leather Chem. Assoc., 1929, 24, 190—196).—Of 23 
samples of goatskin, sheepskin, calfskin, cowhide, and 
pigskin leathers, only 5 had a breaking strength below 
2000 lb./in.2 ; the free mineral acid content of four of 
these was more thanO • 5%. No relationship was observed 
between strength and the direction of the skin. On 
analysis the leathers gave (%) total ash 0-2—0-8, 
insoluble ash 0-2—0-9, petroleum spirit extract 
0-9—11-1, water-soluble matter 2-4—14-6, combined 
tannin 24-0—39-4, hide substance 48-0—62 "9, un
combined tannin 0-8—7-1, and had acidity (Procter- 
Searle) 0-0—2-2, pn of water extract 2-4—4-7. Six 
leathers were tanned with mixtures of pyrocatechol 
and pyrogallol tanning m aterials; the rest with 
pyrogallol tannins alone. Of 13 leathers specified 
as “ free from injurious acids,” 9 contained no acid, 
and the rest only 0-2—0-3%. Most of the leathers 
were overtanned, and their grease content was low ; 
the majority, however, complied with the chemical 
requirements of durable bookbinding leathers.

D. W oodroffe.
Modified shaking method for analysing tannins 

and the Darmstadt apparatus. G. B a ld r a c c o  (Boll. 
Uff. Staz. Sperim. Ind. Pelli, 1929, 7, 82—94).—The 
advantages of this method (B., 1920, 123, 460, 496, 
523), in conjunction with Stiasny’s apparatus (Collegium, 
1928, 383 ; cf. Parker, B ., 1929,140), are confirmed, and
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th e  following procedure is recommended: 6-5 g. of 
dry hide powder, previously chromed with chrome 
alum, are introduced, together with 75 c.c. of the tannin 
solution to be examined, into the Darmstadt apparatus, 
which is closed with its two covers and shaken for 
15—20 min. The liquid is then withdrawn by suction 
and the residue shaken for 15 min. with a further 
quantity of 75 c.c. of the tannin solution. The liquid is 
transferred to a clean, dry dish, and filtered through 
filter-paper, 50 c.c. of the clear liquid being used for the 
determination of the non-tannins. T. H . P o p e .

Analysis of [tannery] beam-house liquors. J. H.
H ig h b e r g e r  and E. K. Mo ore  (J. Amer. Leather Chem. 
Assoc., 1929, 24, 68—76).—(a) Total nitrogen. The 
Kjeldahl-Gunning method is used, (b) Total protein- 
nitrogen. A sample (50 c.c.) is acidified to plienol- 
phthalein with 2iY-hydrochloric acid, mixed with 150 c.c. 
of a sodium chloride-chloroacetic acid reagent, left 
overnight, the precipitate washed with diluted reagent, 
and the nitrogen determined as above, (c) Non-protein- 
nitrogen. This value is given by a — b. (d) Eeat- 
coaguhble prolein-nitrogen. 100 c.c. of the sample are 
acidified with acetic acid, weighed, heated to boiling 
for 5 min., cooled, made up to original weight with 
distilled water, shaken, and filtered. By making a 
Kjeldahl determination for total nitrogen on an aliquot 
portion of the filtrate and deducting the result from the 
corresponding value for (a) the value of d is obtained. 
(e) Volatile bases. A measured volume of the liquor is 
distilled under reduced pressure with excess of lime, the 
distillate collected in a known quantity of Q-1N- 
sulphuric acid, using the Van Slyke apparatus, and the 
excess acid is determined by titration with standard 
alkali. (/) Ammonia and amines. The titrated distillate 
from (e) is transferred to a 500 c.c. graduated flask, 
diluted to 480 c.c., 5 c.c. of 20% sodium hydroxide 
solution and 5 c.c. of 30% sodium carbonate solution are 
added, the mixture is made up to 500 c.c., poured into a 
brown glass bottle, and 0 • 1 g. of yellow mercuric oxide is 
added for each c.c. of 0 - lAr-acid equivalent to the total 
volatile nitrogen present; the bottle is then stoppered, 
covered with a black cloth, shaken for 1 hr., allowed to 
remain overnight, and the supernatant liquor forced 
through a cotton filter. 400 c.c. of the filtrate are 
distilled into 0-liV-sulphuric acid and the acid neutral
ised represents the volatile, aliphatic amino-nitrogen. 
The free ammonia-nitrogen is the difference between 
this value and that of the total volatile nitrogen, (g) 
Chlorides. 20 c.c. of the filtered soak or lime liquor are 
made up to 100 c.c. with distilled water, and to 15 c.c. of 
the mixed liquids 25 c.c. of O-lN-silver nitrate and. 
10 c.c. of nitric acid are added; after being heated to 
just below boiling for 2—3 hrs., the mixture is cooled, 
diluted to 100 c.c. with distilled water, and the excess 
silver nitrate determined by titration with 0-1A- 
potassium thiocyanate. The presence of sulphides in 
the lime liquor does not interfere with this method.

D. W o o d r o f f e .

See also A., May, 533, Shaker for Clark hydrogen 
electrode vessel (Ca m ero n  and S h e a r e r ). 574, Non
tans in extract of badan root (T s c h t tsc h ib a b in  and 
others).

P a t e n t s ;

Manufacture of imitation doe-skin [from rubber- 
coated fabrics], C. E. S im p s o n  (B.P. 309,675,18.2.28).

Nitrocellulose solutions (B.P. 308,230).—See XIII.

X V I.— A G R IC U L T U R E .
“ Single value ” soil properties: significance 

of certain soil constants. II. Natal soils. J. R. H.
Co u t t s  (J. Agric. Sci., 1929, 19, 325—341 ; cf. Keen 
and Coutts, B., 1928, 905). — Determinations have 
been made of the sticky point, loss on ignition, clay 
content, and water content in equilibrium with an 
atmosphere of 50% R .H .,  of a number of Natal 
soils, and it is shown that the first and second, and 
the third and fourth pairs of quantities exhibit close 
correlation. With reference to the K e e n -R a c z k o w sk i 
box data, correlation exists between pore space and 
clay content, and between volume swelling and water 
retained, and hence with sticky point. E. A. L u n t .

Formation and composition of humus matter 
[in soil]. K. L ie s c iie  (Landw. Jahrb., 1928, 68, 435— 
488; Bied. Zentr., 1929, 58, 156—158).—Comparison 
is made of humus from various sources, both natural and 
artificial. Humus from glycine, tyrosine, cystine, and 
dextrose contains more carbon and less nitrogen than the 
natural product from green-manuring. In nitrification 
experiments the behaviour of artificial humus was 
generally similar to that of the natural material, although 
tyrosine- and cystine-humus were slightly inferior. 
Examination of the carbon dioxide production from 
humus in soil showed no marked difference between the 
natural and artificial materials. The permanganate 
consumption of humus in acid and alkaline solutions is 
not directly proportional to the carbon content. Natural 
humus favoured nitrogen fixation by azotobacter, but 
with the exception of cystine-humus this was not the 
case with artificial samples. During humus formation 
the production of yellow and brown substances from 
dextrose and nitrogen compounds takes place earlier in 
the presence of soil organisms than in their absence. 
The slow nitrification of natural humus indicates that 
its nitrogen constituents are neither adsorbed nor 
combined as ammonium compounds. The existence of 
a mixture of nitrogen-free and nitrogen-containing 
substances in natural humus is suggested.

A. G. P o l l a r d .
Unsaturated soils. N. P. R em e so v  (Z. Pflanz. 

Diing., 1929, 13A, 228—242).—In the examination of 
unsaturated soils the adsorbed hydrogen ions are not 
completely removed from the clay complex when the 
reaction of the soil suspension is adjusted to pn  7. No 
essential difference exists between exchange and hydro
lytic acidity, the more complete displacement of hydro
gen ions by treatment of the soil with salts of weak acids 
being due entirely to the more alkaline reaction of their 
solutions. To determine the lime requirement of soil a 
series of samples (10 g.) are treated with 25 c.c. of 
IV-calcium chloride, and 0-004/V-calcium hydroxide is 
added in increasing proportions through the series. 
The samples are shaken and after 24 hrs. the pu  values 
are determined by the quinhydrone electrode. The
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lime requirement is calculated from the amount of lime 
necessary to bring the final p u  of the soil suspension to 
7-0. Parallel experiments using chlorides and hydr
oxides of bases other than calcium yielded slightly different 
results, but the substitution of calcium acetate for the 
chloride did not alter the figures. A. G. P o lla r d .

Determination of the saturation condition of 
soils. H. K appen (Fortsch. Landw., 1928, 3, 1009 ; 
Bied. Zentr., 1929, 5 8 ,  147—148).—Exchangeable bases 
in soil are determined by treating 50 g. of soil with 
250 c.c. of 0 • liY-hydrochloric acid and shaking for 1 hr. 
After 24 hrs. the mixture is filtered and the filtrate 
titrated with 0-liV-alkali. From the acid consumption 
is calculated the mg.-equivalent of dissolved bases per 
100 g. of soil. The base requirement for the complete 
saturation of the soil is determined electrometrically 
(Jensen) to p a 8-5. A. G. P o lla r d .

Determination of the nutrient content of arable 
soils by M itscherlich’s method. O pitz and R a th -  
sack  (Landw. Jahrb., 1928, 68, 321—348 ; Bied. Zentr., 
1929, 5 8 ,  145—147).—Considerable lack of agreement 
exists between the soil nutrient content as determined by 
pot experiments and those obtained in field trials, the 
latter showing greater values in the majority of cases. 
Nitrogen added to the soil by green manuring and by the 
growth of legumes is not registered in pot experiments 
by Mitscherlich’s method. The “ effect factor ” for 
nitrogen was smaller in reference to grain yields than 
straw yields. In sand cultures the effect factor for 
nitrogen in ammonium nitrate was greater than that for 
ammonium sulphate, and fluctuated with the nature of 
the phosphatic manure used. I t  is also smaller after 
heavy green manuring. A. G. P o lla r d .

Effects of carbon disulphide treatment of soil 
for the Japanese beetle on the abundance of micro
organism s and on the ammonia and nitrate 
content. W . E. F lem in g  (Soil Sci., 1929,27,153—158). 
—Treatment of soil with carbon disulphide a t the rate 
of 1 lb. per cub. yd. stimulated the growth of fungi 
without affecting the numbers of bacteria present. 
Accumulation of ammonia occurred. In poorly-drained 
land plant injury resulting from the use of carbon 
disulphide emulsions is considered to be largely the 
outcome of detrimental effects on micro-organisms, the 
decrease in nitrate production, and the accumulation of 
ammonia. In well-drained soils the effects of carbon 
disulphide emulsions are similar to those following 
fumigation. The importance of aerating soils after 
fumigation is noted. A. G. P o lla r d .

Comparison between the culture methods of 
Mitscherlich and Wiessmann [for determining 
nutrient values of soils]. II. W iessm ann (Z. Pflanz. 
Diing., 1929, 1 3 A , 205—208).—A reply to Behrens 
(B., 1929, 183). A. G. P o lla r d .

Determination of organic carbon in soils. G. W.
R obinson, W . M cL ean, and R . W illia m s  (J. Agric. Sci., 
1929, 19, 315—324).—The method used consists in 
determining the amount of sulphur dioxide produced in 
the ordinary Kjeldahl digestion by absorption in standard 
iodine solution. The results for British soils average 
89-6 4; 1-03% of the figures obtained by combustion.

The advantages claimed for this method are its applica
bility to carbonate soils without the necessity for any 
correction for inorganic carbon, and its technical sim
plicity. E. A. L u n t.

Availability of potash in a typical Mauritius 
soil. N. C raig and R. L in co ln  (J. Agric. Sci., 1929, 
1 9 , 397—403).—The application of potassium salts to 
Mauritius lateritic soil effects a gradual increase in the 
amount of non-available potassium oxide, potassium 
sulphate being more potent in this respect than potassium 
nitrate. Conversely, the application of molasses to the 
soil produces a decrease in the amount of non-available 
potassium. E. A. L u n t.

Nutritive value of pasture. IV. Influence of 
intensity of grazing on yield, composition, and 
nutritive value of pasture herbage. II . II. E. W ood
man, D. B. N orm an, and J. W . Bee (J. Agric. Sci., 1929, 
19, 236—265 ; cf. B., 192-8,381).—Pasture grass obtained 
under a system of 3-weekly cuts is slightly less rich in 
digestible protein than grass cut fortnightly, but equal in 
respect of total digestible organic matter and of starch. 
The total yield over the whole season obtained by 
cutting a t 3-weekly intervals is 62-3% greater than that 
obtained by weekly cutting. E. A. L u n t.

Influence of feeding on the composition of m ilk.
H. T. C r a n fie ld  (J. Agric. Sci., 1929, 19, 302—310).— 
Dried sugar-beet pulp feeding produces a higher yield 
of milk and of milk solids than mangel feeding. The 
average composition of the milk is the same on both diets.

E. A. L u n t.
Factors affecting yield and quality of milk. I.

Age of the cow. R. R. K ay  and A. C. M’C an d lish  
(J. Agric. Sci., 1929,19, 342—372).—Milk and butter fat 
production in cows reaches a maximum at 7 years of age, 
whilst the percentage of fat reaches its maximum at 
3 years of age and then remains constant until advanced 
ages. E. A. L u n t.

Action of carbon monoxide on green plants. 
M. P ad oa  and N . V ita  (Annali Chim. Appl., 1929, 19, 
141—148).—Carbon monoxide is absorbed by alcoholic 
solutions containing either carotin and chlorophyll or 
pure chlorophyll (A and B) alone and is expelled from 
such solutions only by a large excess of carbon dioxide. 
In presence of the xanthophyll or other ingredients of the 
alcoholic extracts, carbon monoxide is apparently 
oxidised to the dioxide. The assimilative power of 
Plantago major, Lernna minor, and Elodea Canadensis is 
inhibited by a large excess or sensibly diminished by a 
small amount of the monoxide, but, even when highly 
concentrated, the gas does not impede the respiratory 
processes of these plants. Unlike other anesthetics, 
carbon monoxide does not demolish the cell-walls 
separating enzymes from glucosides, e.g., emulsin from 
amygdalin in cherry-laurel leaves, and hence does not 
give rise to formation of hydrocyanic acid. The mon
oxide inhibits alcoholic fermentation and greatly retards 
the inversion of sucrose. T. H. P ope.

Soil reaction and the growth of meadow plants. 
K. E. L a n d g r a f (Z. Pflanz. Düng., 1929,13A, 213—228). 
—Changes in the reaction and in physical and chemical 
properties of soil produced by treatment with small 
quantities of sulphuric acid and sodium hydroxide were
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examined. The citric solubility of the soil nitrogen 
increased with both acid and alkaline treatments, that 
of phosphorus increased with alkali and decreased with 
acid, that of potash decreased with both, and that of 
calcium increased slightly with acid and was not 
appreciably affccted by alkaline treatment. From 
within the reaction range pu  4 *.4—4 -7 the water capacity 
and hygroscopicity of soils increased with both acid 
and alkali treatment up to maximum points, beyond 
which the values again decreased. The growth curve in 
treated soils of Festuca pralensis showed maximum 
points in both the acid and alkaline regions. This is 
almost entirely the outcome of changes in the solubility 
of nutrients due to the soil treatments. In respcct of 
soil reaction Festuca jrratensis exhibits a region of opti
mum growth over the range p u  4-0—-7• 0, within which 
growth is governed, not by soil reaction, but by the 
extent to which “ growth factors ” are effective. The 
optimum reaction range of the cell sap is pn  5 • 95—6 ■ 25. 
Changes of reaction towards neutrality induced by 
alkaline soil treatment result in an increased calcium 
content, and vice versa. A change of 0-3 p n  unit 
affected the growth of the plant. No relationship exists 
between the reaction of the cell sap and that of the 
soil. The former is governed by the presence of definite 
ions in the nutrient medium. A. G. P o lla r d .

Crop variation. VI. Response of the potato to 
potash and nitrogen. T. E d en  and R. A. F ish e r  
(J. Agric, Sci., 1929, 1 9 ,  201—213).—Experiments 
are recorded with reference to the effect on crop in the 
potato of potash manuring in the form of sulphate, 
chloride, and low-grade salt, in the presence and absence 
of nitrogenous manures. E . A. L u n t.

Influence of potassium on the structure of 
fibre cell-walls in fibre plants. F. T o b le r  (Z. 
Pflanz. Diing., 1929, 13A, 208—213).—Potassium
sulphate increased the yield of fibre from flax to a 
greater extent than did i; potash salts.” Differences 
in the length of straw were not marked. With potash 
salts the individual fibre bundles were round in outline, 
but the sulphate produced more compact, angular, 
and narrower bundles. Regarding the individual cells, 
potash salts induced rounder and fuller cells, larger 
cavities, and thinner walls, whereas potassium sulphate 
produced larger cells, more angular in section, thicker 
walled, and more closely united with neighbouring 
cells. With hemp similar results were obtained, but 
the effects of the different fertilisers were less accen
tuated. Following the potash fertilisation of ramie, 
the loosely arranged fibres in the tissue tend to con
centrate into bundles. Potassium sulphate produces 
thicker walls than potash salts. In general, potash 
fertilisers induce the formation of smoother fibres, with 
consequent decreased loss in separating and improved 
spinning qualities. A. G. P o lla r d .

Factors influencing the growth and sugar con
tents of cane. K, K. Rao (Agric. J. India, 1929, 24,
91—101).—A review of published information.

A. G. P o lla r d .
Treatment of beet seed with naphthalene. V. 

Stehlik (Z. Zuckerind. Czeclioslov., 1929, 53, 333— 
339).—Naphthalene mixed with the seed before planting

with the object of checking pest infestation gave negative 
results. The application had no effect on the stand, 
yield, or sugar content. J. P. O g ilv te .

Adventitious roots and the supply of nitrogenous 
and mineral substances to oats. T. T sch ir ik ov  
(Z. Pflanz. Diing., 1929, 13A, 201—204).—Comparison 
of the chemical analyses of oat plants and the develop
ment of adventitious roots indicates that the number 
of the latter present controls the quantity of mineral 
nutrients absorbed by the plants. A. G. P o lla r d .

Effects of hydrogen-ion concentration on rice 
cultures. S. K. M itr a  and L, N. P iiukan  (Agric. J. 
India, 1929, 24, 109—116).—Rice plants were grown 
in water cultures the pu  values of which varied from
3-0 to 8-4, and the total length of root produced was 
taken as a measure of the plant growth. Maximum 
growth was obtained at pn  7-9. At pu  6 growth was 
below normal, at pa  3 ■ 9 the culture solution was strongly 
toxic, and at p>u 3 - 3 growth was inhibited. Evidence is 
presented that toxicity was due directly to the hydrogen- 
ion concentration and not to the titratable acidity or 
alkalinity. A. G. P o lla r d .

Leaching-out of autumnal dressings of nitro
genous fertilisers. H. H. N ic h o ls o n  and B. P a n tin  
(J. Agric. Sci., 1929, 1 9 ,  297—301).—Over 50% of a 
normal autumnal dressing of ammonium sulphate, 
calcium cyanamide, and rape dust is lost by leaching-out 
during the winter, the loss being greatest in the case of 
ammonium sulphate and least with rape dust. The rate 
of the loss by leaching is dependent on rainfall and 
temperature. E. A. L u n t.

Pyrethrin I and II ; their insecticidal value and 
determination in pyrethrum (C hrysanthem um  
cinerarisefolium). I. F. T a t t e r s f i e l d  and R. j P.
H obson (J. Agric. Sci., 1929, 1 9 ,  266—296).—Experi
ments are described in agreement with those of Staud- 
inger and Ruzicka (B., 1924, 398, 573) showing that 
pyrethrin I is more highly toxic to Aphis rumicus than 
is pyrethrin II. Two micro-methods for determining 
pyrethrin are described : (a) from the acids liberated 
on hydrolysis, (6) by means of the semicarbazone.

E. A. L u n t.
See also A., May, 523, Development of chlorophyll 

in seedlings in light of different wave-lengths 
(S ayre). 611, Soil respiration and activity of 
forest soils (F eh er). 612. Root-forming substance
(Wen t ).

P atent .
Calcium nitrate-ammonium nitrate (B.P. 

310,276). See VII.

X V II.— S U G A R S ; S T A R C H E S ; G U M S .
Colloid chem istry in relation to sugar manufac

ture. J. B e r g e  (Bull. Soc. chim. Belg., 1929, 38, 31— 
46).—It has not yet been found possible to extract 
the sugar from beets without accompanying colloidal 
matters. Although liming of the diffusion juice at 
the rate of 100 g. CaO per 100 kg. of beets suffices to 
produce flocculation of colloids, difficulties of filtration 
necessitate the addition of very much more lime,
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followed by carbonatation. Some of the most promising 
attempts to reduce the consumption of lime are those 
in which the diffusion juice, before liming, is mixed with 
a proportion of unfiltered carbonatation juice and 
filtered as a means of preliminary purification. The 
Raffinerie Tirlemontoise has succeeded in drying car
bonatation scums to a powdery condition by means of 
centrifuges of very high speed. Heating carbonated 
juices to 90—95° has been found to facilitate filtration 
considerably. The thick juice from the evaporators 
contains an appreciable amount of precipitated colloids ; 
some factories filter with kieselguhr a t this stage, but 
decolorising carbon is more effective. The effect of 
colloids in retarding the crystallisation of sugar is 
discussed, and also their tendency to be obstinately 
retained by sugar crystals, influencing the colour 
of the latter. The purity of centrifuged sugars can be 
much improved by the use of centrifuges of very high 
centrifugal force, e.g., 1200—7000 times the force of 
gravity instead of 500 times as usually employed.

J. H. L ane.
p H Curves [of sugar solutions] following phenol- 

phthalein titrations. V. M ajer (Z. Zuckerind. 
Czechoslov., 1929, 53, 301—305).—Ten c.c. of liquid 
[e.g., alkaline beet juice) were titrated with 0-12V- 
hydrochloric acid, using phenolphthalein as indicator, 
and continuing the addition to the point a t which the 
pink shade just disappeared. The pn  of the liquid was 
then determined colorimetrically, using bromothymol- 
blue or bromocresol-purple ; a few more drops of the 
standard acid were added, and the pH was again deter
mined. Curves having the additions of 0-liV-acid as 
abscissæ and the pu  values found as ordinates gave 
“ titration v curves ” which were characteristic. In 
sugar solutions containing lime the phenolphthalein 
titration finished at pn  7-0, and gave curves which fell 
sharply before a further addition of 0■ 1 c.c. of 0• liY-acid 
had been made. On the other hand, in well-buffered 
solutions the titration finished at about pn  8-0, whilst 
a further addition of 0-4 c.c. of acid could be made 
before the ps  fell to 6-0. J. P. Ogilvie.

[Determination of sugar with] alkaline copper 
solutions [Fehling’s solution]. J. d e V ilm o rin  and
E. Cazaubon (Bull. Assoc. Chim. Suer., 1929, 46, 54— 
61).—A discussion of the nature of the reactions involved 
in the determination of reducing sugars, with special 
reference to Fehling’s original method, the gravimetric 
method, and the methods of Bertrand, Saillard, and 
Possoz. J. H. L ane.

Methyl and ethyl alcohols in sugar beet pulp.
M; J edlicka (Z. Zuckerind. Czechoslov., 1929, 53, 
293—299).—By boiling beet pulp with water containing 
lime, methyl and ethyl alcohols were liberated in approxi
mately equal amount, equivalent to a total of about 
38 ■ 8 c.c. of absolute alcohol per 100 kg. Small amounts 
were also identified in the condensed waters from the 
second body of the evaporator. J. P. O g ilv ie .

Determination of the starch value of frozen 
potatoes. W. E k h a rd  (Z. Spiritusind., 1929, 52, 77— 
78).—Before the starch value of potatoes which are 
completely or almost completely frozen can be deter-

mined, thawing and washing in hike-warm water are 
necessary. On account of their softness, careful 
handling is necessary, and it is not advisable to attempt 
to wipe them before weighing. Experience has shown 
that a deduction of 1% should be made from the starch 
value of frozen potatoes to allow for the unavoidable loss 
of sap from the tubers in their thawing and cleaning. 
The indirect determination of the starch value of frozen 
potatoes from their content of dry substance, as found 
by actual drying, is tedious and not more accurate than 
the use of the potato balance. J. H. L ane.

Determination of starch by the diastase method.
H. C olin  (Bull. Assoc. Chim. Suer., 1929, 4 6 , 177—179). 
—Since ordinary hydrolysis by diastase is never com
plete, it is best to liquefy first by diastase and complete 
the hydrolysis by hydrochloric acid. Commercial 
preparations of diastase may be freed from reducing 
sugars by shaking with methyl alcohol. “ Rapidase,” 
prepared from Tyrothrix, is very suitable; it has high 
liquefying and low saccharifying powers. By the use 
of yeast autolysate in addition to diastase, dextrose is 
formed by the action of yeast maltase. Preparations 
such as taka-diastase and “ biolase,” from B. subtilis 
or a similar organism, also hydrolyse starch to dextrose. 
The varying proportions of amylose and amylopectin in 
starches of different origins prevent the employment of 
physical methods for their determination. F. E. D ay .

See also A., May, 568, Saponin of sugar beet 
(R eh orst). 612, Sugar from pine wood (H agg lu n d ).

Adhesion etc. of glazes. F o s te r .—See VIII. 
Sugar contents of cane. R ao. Treatment of beet 
seed. S te h lIk .— See XVI.

P atents.
Saturation of sugar juices in the manufacture of 

beetroot and cane sugars. F. B la n k e  (B .P . 283,202,
15.12.27. Ger., 8.1.27).—In an apparatus for the 
continuous, automatically-controlled saturation of sugar 
juices with carbon dioxide or sulphur dioxide, the outlet 
pipe from the bottom of a raw juice container com
municates with the lower end of a tall vertical pipe into 
which, near the lower end, the gas is also injected. In 
passing up this pipe the juice becomes saturated, and 
near the upper end it flows through two cross-pipes fitted 
with an electrometric indicator into a descending pipe 
which delivers it to another container. Float valves 
automatically stop the flow of juice in the event of either 
container becoming too full. If the electrometric indica
tor shows too low an alkalinity in the saturated juice, 
a proportion of air is automatically mixed with the 
injected gas until the correct alkalinity is again indicated.

J. H. L an e.
Desaccharification of syrups and m olasses. 

J. B e r g e  (B.P. 308,867, 14.2.28).—To promote the 
further crystallisation of sugar from massecuites, or 
from centrifuged syrups or molasses, these are mixed 
with pure sugar crystals so that the liquid is distributed 
as a thin layer over a large area of crystal surface, and 
the mixtures may be kept under conditions favourable 
to crystallisation. The final separation of the exhausted 
syrups from the crystals may be effected by means of
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centrifuges of specially high centrifugal force, and the 
separated crystals may be used again for a similar 
purpose. J. H. Lane.

Recovery of sugar from the exhausted sludges 
or scums of [beet] sugar manufacture. H. C laassen  
(B.P. 296,985, 24.8.28. Ger., 10.9.27).—The greater 
part of the sugar at present lost in carbonatation scum 
cakes, which is considerably more than the usual methods 
of analysis indicate, may be recovered by mashing the 
cakes with water in a mixing apparatus, heating to about 
80°, and separating the watery liquor from the solid by 
sedimentation. The watery liquor, containing \  — 1% 
or more of sugar, may be used for washing later scums in 
the presses. A saving of at least 0-1% of sugar, 
calculated on beets, is claimed. J. H. L ane.

Purification of saccharine liquids. H. W iese , and 
A x g lo -S c o t t is ii  B e e t  S u g a r  Cori>., L td . (B.P. 308,529
21.6.28).—The dark affiliation syrups obtained by the 
washing of raw sugars prior to refining are mixed with 
a proportion of carbonatation or sulphitation cake 
obtained in the purification of affined sugars in accord
ance with B.P. 12,642 of 1911 (B ., 1912, 653), and 
heated to about 82° and filtered. This neutralises any 
acidity and improves the quality of the raw sugars and 
molasses obtained from the affiliation syrups. B y  
applying similar treatment to solutions of the affined 
sugars their subsequent purification (loo. cit.) can be 
simplified by the omission of sulphitation, or of one of 
the carbonatation stages. J. H. L an e.

Production of dextrose. R. E. D a ly , Assr. to 
Amer. M aize P r o d u c ts  Co. (U .S .P . 1,708,940, 16.4.29. 
Appl., 15.8.24).—Sugar liquor derived from converted 
starch is brought to d 1 • 34—1 • 41, cooled to 49°, seeded 
with dry crystals, cooled to 38°, introduced into a 
crystalliser containing wet seed crystals in amount equal 
to half of the introduced liquor, agitated slowly while 
the temperature is reduced to 32—35°, and kept at this 
temperature till permeated with crystals. The tempera
ture is raised to 43—49° to cause the finer crystals to 
dissolve, again lowered to 32—35° to allow the unmelted 
crystals to grow, and kept at this temperature for 
12 hrs. with slow agitation of the liquid. Finally the 
crystals are centrifuged from the mother-liquor.

W . J . B oyd.
Alcohol (U.S.P. 1,709,610).—See XVIII.

X V IU .— F E R M E N T A T IO N  IN D U S T R IE S .
[Starch] liquefying and saccharifying powers of 

[German] malts of the 1928 harvest. H. L u ers  and
F. W ien b tg er  (Woch. Brau., 1929, 46, 173—174).— 
The amylases of two malts, I and II, from different 
barleys but of similar appearance and growth, were 
followed during flooring and kilning. In both the 
saccharifying amylase developed normally, but though
I showed a moderate development of liquefying amylase,
II  was decidedly lacking in this respect. The sacchari
fying and liquefying powers are evidently independent. 
Since I, of colour 0-55 (c.c. of 0-liY-iodine) and diastatic 
power 96-5 (Y indisch-Kolbach), saccharified in 35 min., 
whilst II, of colour O'35—O'40 and diastatic power 
103-5, required 40 min., it is considered probable that

the slow saccharification characterising these malts is 
due to low liquefying power. No difference could be 
detected between the starches of the malts in question.

F. E. D ay.
Alteration of hemicellulose-splitting enzymes 

during flooring and kilning [of malt]. II. L u ers  
and L. M axsch (Woch. Brau., 1929, 46, 163—164).— 
Contrary to the finding of Luers and Volkamer (B., 
1928, 281) for high enzyme concentrations, at low 
concentrations and short durations of action the degree 
of hemicellulose hydrolysis is proportional to the amount 
of cytase. Taking the original cytase content of a 
barley, measured by its action on elder-pith xylan, as 
unity, the activity during malting decreased to 0-63 
on the second day on the floor, increased steadily to 
2-59 at withering, and decreased to 0-59 on the kiln.

F. E. D ay.
Improvement of brewing waters containing 

much [calcium] carbonate by lactic acid. Y. 
K o u d elk a  (Woch. Brau., 1929,4 6 ,164—170,174—178). 
—Laboratory experiments show that though reduction 
of temporary hardness by -the action of lime, with 
addition of calcium sulphate or chloride, effects some 
improvement, much better results are obtained by the 
addition of lactic acid. A slight excess is not objec
tionable since, owing to greater protease and phos
phatase action, buffering is increased, though too great 
an excess may restrict diastatic action. The worts 
from hard waters treated with lactic acid “ break ” better 
on boiling and contain more proteins and phosphates. 
The yeast settles better, and the resulting beers are 
paler and have a finer though less bitter flavour. The 
conclusions are supported by the results of two com
parative technical brewings. F. E. D ay.

Detection of coal-tar dyes in red w ines. D.
M a r o tta  (Annali Chim. Appl., 1929, 19, 148—164).— 
Certain of the methods published for the detection of 
artificial colouring matters in wines give false results, 
but the following two methods are sufficient to obtain 
exact indications:—(1) 100 c.c. of the wane are boiled 
down to 60 c.c., treated with 2 c.c. of 10% hydrochloric 
acid, and boiled for 5 min. with about 0-5 g. of defatted 
embroidery wool. The liquid is decanted off and the 
wool rinsed in water and boiled for 5 min. with 100 c.c. 
of water containing 1 c.c. of 10% hydrochloric acid, this 
treatment being repeated with fresh quantities of the 
dilute acid until extraction of colour from the wool 
ceases. The wool is then freed from acid by repeated 
washing with water and is subsequently boiled with 
50 c.c. of water and 10—15 drops of 10% ammonia 
solution. The alkaline liquid is decanted into another 
beaker, rendered distinctly acid to litmus with hydro
chloric acid, and boiled for a few minutes with a woollen 
thread about 50 cm. long. A red or pink coloration 
of the wool shows the presence of an artificial acid dyestuff 
in the wine. If the colour is weak or uncertain, the 
wool is boiled with the dilute ammonia and the colour 
fixed on fresh woollen yarn. (2) 50 c.c. of the wine 
are mixed with 5 c.c. of 20% ammonia solution and 
10 c.c. of perfectly colourless amyl alcohol and shaken 
gently. The two liquids are separated and the alcohol 
is washed with water until it loses its a lk a l in e  reaction
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and is then filtered through a dry paper. If the filtrate 
is coloured more or less intensely red or yellow, or i£ it 
becomes coloured on acidification with acetic acid, 
the wine contains artificial colouring matters.

T. H. P o p e .
Determination of formic acid in vinegar. W.

S c h u t (Ghem. Weekblad, 1929, 26, 228— 229).— One c.c. 
of the sample is treated with concentrated sulphuric acid, 
stirred, and heated to 105°, and the volume of carbon 
monoxide driven off is measured. S. I . L ev y .

Alcohol from apples. M. L . L e v y  (Bull. Assoc. 
C’him. Suer., 1929, 46, 148—155).—Extraction of the 
juice by hydraulic and continuous presses and by other 
methods is discussed, the first method being preferred. 
Details are given of the author's methods of building up 
a yeast culture and of carrying out the fermentation. 
The yield is often only 50 litres, a t most 57 litres, per 
100 kg. of sugar. The residues from the distillation are 
most difficult of disposal. Types of plant suitable for 
distillation and rectification are mentioned. The product 
is used in the preparation of certain liqueurs.

E. E. Day.
Lime treatment for the preparation of anhydrous 

alcohol. 0. vox K e u s s le r  (Z. Spiritusind., 1929, 52, 
147—148).—Rectified spirit (about 94%) is stirred with 
20—25 kg. of quicklime per hectolitre for about li- hr.s. 
in an autoclave a t 4—5 atm. at 125—130°. I t  is 
distilled from the same vessel, with continued stirring, 
finishing under vacuum to remove the last traces of 
alcohol. The powdery residue of slaked lime is either 
blown out by steam or mixed with water to a sludge. 
Part of the alcohol distilled from lime contains colloidal 
lime, which is removed, before re-distillation, by partial 
(30—50%) neutralisation with sulphuric acid, when the 
precipitated gypsum carries down the excess of lime. 
The process occupies only 10 hrs. as against 4S hrs. 
by the usual method, and the loss is about 2% instead 
of the usual 5—8% (cf. B.P. 270,612 : B., 1927, 541).

F. E, D ay .
Ropiness in wine. G. M ezza d ro li and E. V ark tox  

(Zymologica. 1929, 4, 6—20).—See B„ 1929, 373.
Acetone-butyl alcohol fermentation and its 

application to m olasses. G. M ezza d ro li and G. 
M agno (Zvmologica. 1929, 4, 21—30).—See B., 1929, 
145.

See also A., May, €03, Preparation of bone phos
phatase (Martlant) and Robison). 604—5, Specific 
action of enzymes, and fission of polypeptides 
(Abderhalden and others). 601—6, Influence of
erepsin and trypsin-kinase on polypeptides etc.
(A b le r n a ld e n  and  others). 607, Phosphoric esters 
in alcoholic fermentation (Boyland). Equation of 
alcoholic fermentation (H ard en  and H e n le y ) . Alco
holic fermentation (K o s ty t sc h e v  and J eg o ro v a ). 
Top yeast (von E u le r  and N ils so n ). Ergosterol 
content of yeast (H eiduschka and  L in d n er). Decom
position of fats by bacteria (H aag). 608. Rennin 
production (W a h ltn ).

P a t e n t s .

Malt and maltose preparation. A. E. Xienstadt, 
Assr. to A. F. S tr e g e r ,  In c . (U.S.P. 1,209,366, 16.4.29.

Appl., 20.9.23).—An aqueous solution of edible albu
minous matter, which is coagulable at moderate 
temperature, is added to a viscous extract of malt of 
about d 1-38 and the mixture heated to approx. 70° 
and filtered. C. R anken .

Production of alcohol. J. J. d e  l a  R oza, Assr. to 
B a g a sse  P r o d u c ts  Corp. (U .S .P . 1,709,610, 16.4.29. 
Appl., 22.3.27).—Burned green sugar cane is allowed 
to remain under ordinary atmospheric conditions until 
the contained sugar is inverted. The liquid content is 
extracted and distilled after fermentation.

C. R an ken .
Treatment of air for cooling and drying [brewing] 

casks and such like. C h a rr in g to x  & Co., L td ., and 
A. C. R e a v e n a l l  (B.P. 307,371, 2.12.27).

Dietetic preparations (B.P. 309,097).—See XIX.

X I X .— F O O D S .
Report of the Government Laboratory at Amster

dam for 1928. J. S tra u b  (Chem. Weekblad, 1929, 
26, 212—215).—Work done in the various departments 
of the laboratory is summarised. In  milk examination 
comparison was made of the Ringeling and “ pegallac ” 
methods for detection of B. coli, and many cases were 
observed in which one method gave positive, the other 
negative, results. The plate method and the reductase 
method of counting bacteria were not found to give 
parallel results in examination of some 200 samples. 
Experiments were in hand with silver chromate paper 
to distinguish milk from inflamed udders. In examina
tion of edible oils and fats, data are being collected for 
the preparation of m.-p. and setting-point diagrams 
so that curves prepared with the aid of standard 
apparatus may be used in detecting adulteration. 
Work has been published on fluorescence of oils and 
fats. The Meihuizen apparatus for determination of 
water is not so suitable for milk products as for starch 
and flour. An earlier investigation into calorific value, 
albumin content, and price of the average diet for 
different sections of the population has been resumed. 
Work has been pubb'shed on analysis of mixtures of 
starch and sugar syrups. S. I. L evy .

Influence of cooking on the nutritive value 
of food. X. J a r u sso v a  (Biochem. Z., 1929, 207, 
395—404).—Feeding experiments with rats show that 
heating food for several hours at 100' does not noticeably 
affect its nutritive value. P. W. Clutterbuck.

Correlation studies with diverse strains of 
spring and winter w h eats: inheritance of quality.
H . K . H a y es , F. R. Immer, and C. H . B a i le y  (Cereal 
Chem., 1929, 6, 85—96).—Data from milling and baking 
trials of wheats have been studied by means of 
correlation coefficients in order to determine the practical 
value of selecting new strains by means of deter
minations of kernel texture and protein content. There 
is no indication that such determinations are valuable 
as a means of obtaining high-quality wheat strains.

W. J . B oyd .
Relation of hydrogen-ion concentration and 

buffer value to the baking quality of flour. II.
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E. A. F ish e r  and P. H a lto n  (Cereal Chem., 1929, 6, 
97—114 ; cf. B., 1929, 262).—It is confirmed by baking 
tests that the pu  value is not a factor of great importance 
in determining dough or loaf quality even when the 
variations in pn  are much greater than those produced 
by prolonged over-fermentation. Increased hydrogen- 
ion concentration may produce increased dough tough
ness, more pronounced flavour, and improved colour of 
crumb. W. J. B oyd.

Determination of starch in cereals and m ill 
products. C. vox S c h e e le  and G. Svensson  (Tekn. 
Tidschr., 1928, 58, Kemi, 57—60, 65—72 ; Chem. 
Zentr., 1928, ii, 2202).—Comparative experiments show 
that the method of Liiers and Wieninger is the most 
accurate; in control work the method of polarisation 
after treatment with diastase, or Evers’ method employ
ing corrections, is recommended. The methods are 
described. A. A. E ld r id g e .

Germination, food value, and vitamin-B of 
rice preserved for 4 years in carbon dioxide and 
air-tight containers. M, Kond6, S. M atsushim a, 
and T. Okamtjra (Proc. Imp. Acad., Tokyo, 1929, 5, 
159—160).—Rice so preserved showed no loss in germin
ation, food value, and vitamin-B  content when com
pared with freshly harvested rice, whilst rice kept in 
straw sacks over the same period showed a total loss 
of vitality. C. C. N. Y a ss.

Bacterial content and keeping quality of m ilk.
H. B a rk w o k tii, L. S. M e a n w e ll, and M. G. D. T a y lo r  
(J. Min. Agric., 1929, 36, 170—173).—Tables compiled 
from examination of a further 2400 samples in the course 
of 8 further competitions confirm the deleterious efiect 
of the presence of B. coli, and the falling off in keeping 
quality as bacterial content increases. S. I . L ev y .

F.p. of milk. A. v a n  R a a l t e  (Analyst, 1929, 54, 
266—268).—The normal f.p, of unalterated milk with an 
acidity not exceeding 9 (c.c. of 0-25Y-alkali/100 c.c. 
of milk) is taken as —0 ■ 54° to —0 • 57°. Milk from cows 
with diseased udders can have f.p. below —0-57° 
owing to formation of lactic acid (not shown in the 
acidity). In Holland about 1 sample of milk is analysed 
yearly per 30 inhabitants, and the f.p. is taken of any 
milk with solids-not-fat of 8-2 or less in winter or 8-0 
in summer. D. G. H e w e r .

Analysis of egg paste. M. S e tt im j (Annali Chim. 
Appl., 1929, 19, 182—188).—The egg albumin in this 
material is best detected by Leone’s method (B., 1925, 
687). To determine the presence of yolk, tests should 
be applied for lecithin by extracting with absolute 
alcohol and precipitating with cadmium chloride; for 
cholesterol by extracting with chloroform, saponifying, 
and using the colour reaction with concentrated sul
phuric ac id ; and for lipochxomes by taking advantage 
of their resistance to decolorisation. The tests are 
described in detail. T. H. Pora.

P atents.
Treatment of grain. H. J. W h ite , Assr. to B e th 

leh em  M il l in g  Co. (U.S.P. 1,706,760, 26.3.29. Appl.,
25.2.27).—Grain particles are mixed with potassium 
carbonate while heating. H. R o y a l-D a w so n .

Manufacture of food or dietetic preparations.
G. M. C la rk . From M atro  Ges.m.b .H. (B.P. 309,097,
28.12.27).—The rootlets of malted grain or flours 
made therefrom are mixed with dry or diluted alkalis, 
alkaline-reacting salts, or lime, and the mixture is added 
to corn m eal; the bitter taste of the material is thereby 
removed. If it is unnecessary to retain the vitamins 
the mixture of rootlets and alkali may be roasted for a 
short time at above 100°. The rootlets may be freed 
from dirt, sifted, soaked in sufficient alkaline solution, 
dried at a low temperature, sifted, and ground to a flour 
suitable for adding to the corn meal. They may also 
be steamed before treatment. The finished product 
contains 27—30% of nitrogenous material.

W. J. Boyd.
Food product. B. D a ss , Assr. to E l l i s - F o s t e r  Co. 

(U.S.P. 1,708,914, 9.4.29. Appl., 4.10.21).—Dried yeast 
is incorporated with peanut butter in the absence of 
sufficient moisture to permit fermentation.

H. R o y a l-D a w so n .
Manufacture of food products. C a lifo r n ia  F r u it  

G ro w ers’ E x ch a n g e  (B.P. 283,581 and 284,278, 3.1.28. 
U.S., [a] 15.1.27, [b] 27.1.27).—(a) A mixture of fruit 
juice, especially of citrus fruits, and milk is agitated 
to ensure fine subdivision of the curd, passed through a 
homogeniser, and dried in powder or flake form, (b) 
A protective colloid, e.g., J—2% of pectin, may also be 
added. W. J. B oyd.

[Non-hygroscopic] food product. C a lifo r n ia  
F r u it  G ro w ers’ E x ch a n g e  (B.P. 283,579, 3.1.28. 
U.S., 15.1.27).—A solution of lactose in fruit juice is 
dehydrated rapidly to a powder at low temperature. 
The lactose added must be equal to 10% or more of the 
weight of fruit juice solids present. Other sugars 
may be added. W. J. B oyd.

Concentration of fruit juices and other liquids 
containing aromatic constituents. M. K . S e r a il ia n  
(B.P. 303,956, 8.11.27).—The liquid is evaporated while 
flowing in a  continuous stream, first in a smaller evapor
ator the aromatic vapours from which are recovered by 
condensation, and then in a larger evaporator until the 
required density is obtained. The second e v a p o ra to r  
is not necessarily provided with a condenser, but should 
have a connexion to a Vacuum pump. The evaporators 
differ only in size, and preferably comprise a cylindrical 
lower part divided by radial walls into a number of 
segments through which the liquid flows in succession, 
leaving at the segment next to the point of entry, while 
evaporation and local circulation are effected by a (steam) 
heater a t the centre. The vapour dome is common to 
all segments. B. M. V e n a b le s .

Heat treatment of cereal substances. C. W.
C h itty  and D . W. K en t-J o n es , Assrs. to W ood lan d s, 
L td . (U.S.P. 1,710,472, 23.4.29. Appl., 28.6.26. U.K.,
24.7.25).—See B.P. 263,897 ; B„ 1927, 203.

Preparation of mild aromatic yoghurt-curdled 
m ilk or sweet yoghurt junket. G. W in k le r , Assr. 
to A. Z ie r e r  (U.S.P. 1,710,133, 23.4.29. Appl., 18.5.27. 
Austr., 9.6.26).—See B.P. 272,468 ; B., 1928, 909.

Cooking retorts. R . A. S in d a l l  (B.P. -310,643,
17.4.28).
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Drying of cereals (B.P. 308,5-18).—See I. Margarine 
(U.S.P. 1,707,800).—See XII. '

X X —  M E D IC IN A L  S U B S T A N C E S ; E SSE N T IA L  O IL S.
Mechanism of the [biological] action of colloidal 

sulphur. R. A g n o li (Zymologica, 1929, 4 ,  31—34).—  
The effects produced in the animal organism by injec
tion of colloidal sulphur appear to be due, not merely 
to the poisonous action of the resulting hydrogen sul
phide, but also to a colloidoclasic influence, which is 
due to the colloidal nature of the sulphur and is capable 
of producing a fatal shock. T. H. Pope.

Oil containing geraniol. B. R u to v sk i and N. 
M a k a r o v a -S e j ilja n sk a ja  [with I. V. V in ograd ova], 
(Riechstoffind., 1928, 3, 140—161 ; Chem. Zentr., 1928, 
ii, 2197).-—Oil of iMserpilium hispidium, M.B., during 
blossoming contains little alcohol, whilst in the fruit the 
alcohol seems to accumulate; it is chiefly contained 
in the fractions having d20 0-8544—0-8884, <xd + 8-6° to 
±0°, <  1-4720—1-5665 (89-35% of the total). Oil 
from umbels of ripe or partly ripe fruit yielded geraniol, 
which is present in the essential oil to the extent of about 
40%. A. A. E ld r id g e .

Essential oil of flowers of Polianthes tuberosa,
L . F. E lz e  (Riechstoffind., 1928,3,154 ; Chem. Zentr., 
1928, ii, 2198).—Eugenol, geraniol, nerol, methyl anthr- 
auilate, and methyl and benzyl benzoates arc present.

A. A. E ld r id g e .
Determination of citronellal in Java citronella 

oil. S ch ijim el & Co. (Ber. Schimmel, 1928, 20—21 ; 
Chem. Zentr., 1928, ii, 2199).—The various methods have 
been critically examined. In most of the Java citron
ella oils examined the values obtained by the methods of 
Dupont and Labaune and of Reclaire and Spoelstra 
were in accord. Holtappers modifications of Bennett 
and Salamon’s method give good results if the final 
result of the titration is not recorded until the following 
day. A. A. E ld r id g e .

Non-heptane constituents of Jeffrey pine. P. A.
F o o te  (J. Amer. Pharm. Assoc., 1929, 18, 350—353).— 
M-Octoic, »i-nonoic, and M-decoic aldehydes have been 
identified in Jeffrey pine oil from California.

E. H . Sharples.
Bromometric and thiocyanometric examination 

of essential oils. II. II. P. K a u f m a n x  [with H. 
B a r ich ] (Arch. Pharm., 1929, 2 6 7 , 249—267).—The 
bromometric and thiocyanometric iodine values of 
many constituents of essential oils very frequently 
differ, and use has been made of this fact to determine 
successfully the composition of several arbitrary mix
tures. The method was then applied to various essen
tial oils with the following results, the two sets of 
numbers in each case referring to the bromometric and 
thiocyanometric iodine values (the latter in parentheses), 
respectively : aniseed oil 188-8—177-5 (162-6—161-7), 
caryophyllin oil 335-9—307 (110—127-4). cinnamon 
oil 185-2—207 (10-07—30-3), juniper oil 352—364 
(241-7—217-7), lavender oil 240—266 (141—145). 
rosemary oil 149-9—180-8 (107—110-8). Calamus 
oil, peppermint oil, thyme oil, caraway oil, and fennel 
oil afforded variable values, but in the case of the last-

mentioned oil the thiocyanometric method differentiated 
between old and fresh samples. j'soButvlene reacts 
quantitatively with both bromine and thiocyanogen, 
but stilbene reacts only with bromine. Winkler’s state
ment (B., 1927, 669) that the bromometric iodine value 

'of an essential oil is characteristic is not strictly true, 
but in certain cases it is of value. S. C o ffe y .

See also A., May, 528, Ultra-violet light in quan
titative chemical examination (E isen b raxd ). 553, 
6-Amino-m-cresol and derivatives (B o g e r t  and 
C on n itt). 576, v-Pyrrolidino- and y-pyrrolino- 
propyl benzoates (A n d rew s and M cE lv a in ). 577, 
Piperidine derivatives (B o ly a r d  and M cE lv a in ). 
Local ansesthetics (M a r v e l and S h e lto n ) . 583, Test 
for ephedrine and related compounds (Chex). 584, 
Microchemical reactions of cinchonine, cinchonid- 
ine, quinine, and quinidine (W agexaar). Reac
tions of morphine (E k k e r t) . 600, Basic titanium  
salicylate (P ichon). 613, Corn-silk (N oguch i). Deter
mination of nitrate content of tobacco (A xd read is).

P atents.
Manufacture of a therapeutically active iron 

preparation having yeast as its basic substance.
C. M a ssa tsch , Assr. to M a tro  Ges.m .b.H. (U.S.P., 
1,710,584. 23.4.29. Appl., 21.12.27. Ger., 12.11.25).— 
See B.P. 304,895 ; B., 1929, 303.

Manufacture of arylazodiaminopyridines useful 
as bactericides. I. O str o jiis le n sk y , Assr. to P y r id -  
iu ji Corp. (Re-issue 17,281, 23.4.29, of U.S.P.
1,680,108, 7.8.28).—See B., 1928, 837.

Viscosity of oils (B.P. 307,602).—See I. Concen
tration of aromatic liquids (B.P. 303,956).—See 
XIX.

X X I — P H O T O G R A P H IC  M A T E R IA L S  A N D  
P R O C E S S E S .

Substances activating or determining the sensi
tivity of silver salts embedded in gelatin. E. C a l-  
za v a ra  (Bull. Soc. Frang. Phot., 1929, 16, 56—59).— 
Doubt is expressed as to the conclusiveness of the proofs 
put forward for the pre-existence of compounds such as 
thiosinamine, cystine and its decomposition products, 
in naturally active gelatins. Up to the present no 
specific microchemical tests of sufficient sensitivity have 
been devised for the detection of either of these types 
of compounds in  situ in the gelatin. Sullivan’s test for 
cystine, using the sodium salt of 1 : 2-naphthaquinone-4- 
sulphonic acid, although specific, is too insensitive 
since it will only detect 1 pt. of cystine in 2500 pts. of 
water. A study of the variations in the sensitometric 
characteristics (gamma, inertia, etc.) of a standard 
emulsion, produced by the addition of these compounds 
during the ripening period, may afford a possible method 
for their identification. J . W. G la s s e t t .

Anti-fogging and anti-sensitising effects. S. E. 
Sheppard (Phot. J., 1929, 69, 206).—A reply to criti
cisms by Hamer and Price of the author’s paper (B., 
1929, 151). J. W. G la s s e t t .

See also A., May, 522, Coloration of thin layers of 
silver iodide in light (J e n c k e l) . Theory of the
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photographic process (K ieser). Photographie 
effects with silver bromide emulsions (Tollert). 
Coloration produced by dyes and silver halides
(Steigmann). 535, X-Ray photographs (Ebert).

P atents.
Röntgen-ray photography. Röntgen diaphragm. 

K. M ayer (B.P. 286,283 and 309,529, [a , b ] 11.10.27). 
—Tivo diaphragms for the stopping of secondary 
radiation from the object or scatter from the fluorescent 
screen are described, of which (a) consists of finely- 
divided silver particles embedded in gelatin, prepared 
by development of ordinary sensitive plates or films 
which have been exposed to a parallel beam of X-rays; 
and (b ) comprises a thin aperturcd screen of material 
opaque to X-rays, which may be in the form of a 
suitably slotted, endless band arranged to move over 
rollers past the plate, J. W. G la s s e t t .

Photographic printing. R. F r it s c h e  (B.P. 309,747,
27.4.28).—The ordinary blue-print image of Turnbull’s- 
blue is converted into a more stable green-coloured 
uranium compound by treatment after washing with 
a mixture of the following solutions: (a) uranium 
nitrate, 10 g., water, 1 litre ; (b) potassium ferricyanide, 
10 g., water, 1 litre ; (c) 100 c.c. of acetic acid.

J. W . G la s s e t t .
Production of photographs in natural colours. 

W. L a n ggu th  and C. H um m el (U.S.P. 1,710,455,
23.4.29. Appl.. 29.8.27. Ger., 9.7.26).—See B.P.
274,129 ; B., 1928, 503.

X X II .— E X P L O S IV E S ; M A T C H E S.
P atents.

Rendering explosives non - deliquescent.
L. J. W. Jon es (U.S.P. 1,706,668, 26.3.29. Appl.,
21.3.27).—The ingredients, including commercial im
purities such as magnesium and calcium chlorides, are 
mixed with dehydrated sodium carbonate and ground. 
After drying, the mixture is coated with a mixture of 
liquid nitrotoluenes. S. B in n in g .

Recovery of explosives from shells. J .H .R o b e r ts , 
Assr. to F. W. Olin (U.S.P. 1,706,938, 26.3.29. Appl.,
13.11.26).—Amatol (80 : 20) is recovered from shells by 
dissolution in 100% of hot 95% alcohol. On cooling 
the solution the resultant explosive crystals may be 
recovered in a non-compact form. S. B in n in g .

Manufacture of fuse compositions. B. W . F o s te r ,  
A. G. W h ite , and Im p er ia l Chem. In d u str ie s , L td . 
(B.P. 309,625, 13.1.28).—Pitch or a mixture of pitch 
and sulphur is heated and cooled, after which the salt
petre and other ingredients (if any) are added without 
further heating. S. B inn ing .

X X III.— S A N IT A T IO N ; W A T E R  P U R IF IC A T IO N .
Water treatment to prevent embrittlement [in 

steam boilers]. F. G. S tra u b  (J. Amer. Water Works’ 
Assoc., 1929, 2 1 ,  511—523).—Embrittlement in high- 
pressure steam boilers, manifesting itself as cracks in 
highly stressed areas, e.g., seams and joints, is thought to 
be due to the presence of sodium hydroxide in the

boiler water as a result, of the decomposition of sodium 
carbonate under the conditions attained, the carbon di
oxide being driven off along with the steam. When a 
proper sodium sulphate to sodium carbonate alkalinity 
ratio is maintained embrittlement is prevented, and it is 
suggested that the ratio, suitable for the particular steam 
pressure of the boiler recommended by the Amer. 
Soc. Mech. Eng. boiler code should be adhered to, 
the proportion of sodium sulphate being adjusted by 
any convenient means. Addition of tannin and phos
phate will also inhibit embrittlement, but careful control 
is necessary to ensure that the proper conditions are 
maintained within the boiler. C. Jepson.

Bacterium  coli in iced and uniced samples of 
water. G. E ll is o n , I i .  W. I I a c k le r , and W. A. Buicf. 
(J. Amer. Water Works’ Assoc., 1929, 2 1 ,  528—530).— 
Samples of water sent for examination showed after 
20—72 hrs. very little variation in B. coli content whether 
they had been dispatched in iced containers or not. 
On arrival, the ice was always melted, but the samples 
had a definitely lower temperature in each case.

C. Jepson .
Chlorophenol tastes in waters of high organic 

content. L. B. H a r r iso n  (J. Amer. Water Works’ 
Assoc., 1929, 2 1 ,  542—549).—Superchlorination and 
subsequent dechlorination with sulphur dioxide may only 
be successfully employed in preventing chlorophenol 
tastes when the water is of high organic purity, otherwise 
side tastes are produced which are considered to be 
worse. The addition of ammonia prior to chlorination 
fails to prevent the production of chlorophenol tastes, but 
is of value in preventing chlorinous odours. I t  has been 
shown on a practical scale that with waters of both high 
and low organic content a chlorinated water free from 
objectionable tastes can be obtained by the addition of 
potassium permanganate prior to coagulation and 
filtration ; the amount used must be small enough 
to be entirely precipitated in the coagulation basins 
or a musty taste will be caused (cf. B., 1927, 381).

C. .Tepson .
Pyrethrin insecticides, T a t t e r s f i e l d  and Hobson. 

—See XVI. Brewing waters. K o u d e lk a .—See 
XVIII.

P atents.
Sterilisation of air. J. F. S c h i l l e r  and W . W. 

W e s c o t t  (U.S.P. 1,706,594, 26.3.29. Appl., 14,5.24).— 
Air is compressed to approx. 3 atm. and then expanded by 
several successive stages and in minute streams to 
approx. atm. II. R o y a l-D a w so n .

Sewage disposal system . R . M. B irn b a ch  (U.S.P. 
1,708,864, 9.4.29. Appl., S.6.25).—Sewage is passed 
through a number of closed cells in series, under strictly 
anaerobic conditions, each cell being fitted with a vent 
through which any air entrained with the sewage may 
be/withdrawn. C. Jepson.

Chambers for the fermentation of offal, garbage, 
and like manurial matter. M. V a lt a x c o l i  (B.P. 
310,402, 25.1.28).

Respirators. R-. E. L an e, and C h lo r id e  E l e c t r i c a l  
S to r a g e  Co., L td . (B.P. 309J70, 26.5.28).


