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U.S. sugar legislation.

The Administration proposals for extending the
U.S. Sugar Act beyond its expiry date of 31st Dec
ember 1966 were rejected by the House of Rrepre
sentatives who, on 13th October, approved legislation
in which the 1962 Sugar Act formula was used al
though the total quota allocated to Western Hemis
phere countries was increased. The U.S. domestic
beet and mainland cane areas were given increases,
while the Cuban reserved quota was cut.

The bill went to the Senate which, on the 20th Oct
ober, passed its own version of the bill which was
basically unchanged from the House bill in respect
of domestic quotas but which included foreign quota
provisions much nearer to the original proposals
suggested by the Administration. Moves to intro
duce an import fee were rejected.

Because the House and Senate bills differed so
much, a cOinpromise bill had to be produced agreeable
to both parts of Congress and this was approved on
the 22nd and 23rd October by the two bodies and
signed by the President on the 8th November. The
new Act extends to 31 st December 1971,the domestic
provisions being retroactive to Ist January 1965 so
that the domestic beet quota for 1965 is increased by
375,000 tons to 3,025,000 short tons, raw value, and
mainland cane by 205,000 tons to 1,100,000 tons.
'~~her area shares in any growth in U.S. require
ments between 9,700,000 tons and 10,400,000 tons,
but will share (in a proportion of 73'33% beet to
26'67% cane) 65% of any supply quota above the
higher figure.

The basic quota for the Philippines remains at
1,050,000 tons but will be ~ncreased by 10·86% of
any consumption increase between '9,700,000 and
10,400,000 tons, as well as by 47'22% of any deficits
declared for countries other than members of the
Central American Common Market. The basic
quotas for Hawaii, Puerto Rico, and the Virgin
Islands are also unchanged. For 1966(71 Ireland
receives a fixed quota of 5351 tons, raw value, (as
direct consumption sugar), while for 1968/71 the
Bahamas (where an American group is reported to
intend establishing a sugar factory) is alloGated a
fixed quota of 10,000 tons.
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Of the remainder, up to an overall quota of
10,000,000 tons, 50% is allocated as a Cuban quota,
40'52% is allocated to Western Hemisphere countries
and 9-48% to non-Western Hemisphere foreign
suppliers. In the absence of diplomatic relations
between the U.S. and Cuba, the Cuban quota is
shared by all other foreign suppliers in proportion to
their basic quotas up to a total quota of 10,000,000
tons. Above this figure the Cuban share is reallocated
only to Western Hemisphere countries which are
members of the Organization of American States.
The foreign countries, other than the Philippines, are
required to give assurance by 31st December 1965,
to the Secretary of Agriculture, that they will fill
the quota assigned to them for subsequent years;
any country not giving such assurance will have its
quota reduced proportionately.

Quotas for a total requirement in 1966 of 9,700,000
tons, 10,000,000 tons and 10,400,000 tons have been
worked out by C. Czarnikow Ltd.' and are repro
duced elsewhere in this issue.

* * *
European beet sugar production estimates.

It is usual for F.O. Licht K.G. to produce an
initial estimate of European beet sugar production
in September or early October and 1965' is ,no
exception, the figures having been reproduced in our
last issue'. Estimates change as the campaign pro
gresses, and a second estimate is usually made in
December. However, Licht has produced his secohd
estimate on the 3rd November', the reason being
given in the phrase he uses as a sub-title to the
estimate: "This year's Summer was in October" I

The summer in Europe was cold and wet and early
forecasts were for a sugar outturn lower by 2,900,000
tons than in the record 1964/65 campaign. October
was warm and dry and the sugar production esti
mate for a number of countries has been increased,
so that a total of 22,167,000 metric tons, raw value,
is looked for as compared with 21,573,600 tons a
month earlier. These figures compare with the record
outturn of 24,495,871 tons in 1964/65 and, while

1 Sugar Review, 1965, (737), 192.
'I.S.1., 1965, 67, 352.
:J F. O. Licht, International Sugar Rpt., 1965, 97, (30), 1-3.
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more than 2 million tons lower, nevertheless
represent the second biggest European crop. The
estimates appear elsewhere in this issue.

It may be noted also that the 1964/65 figure esti
mated for the U.S.S.R. is much lower than that
indicated recently by a Soviet source, and while the
same estimate has been repeated for the 1965/66
campaign this may be nearer than the 1964/65·.figure
in view of the apparently smaller beet area'.

* * *
International Sugar Agreement.

At the adjournment of the International Sugar
Conference in Geneva in mid-October the Secretary
General of U. N.C.T.A.D. was invited to arrange
consultations with the governments of participating
countries, and the first of such consultations took
place in London on the II th and 12th ·November.
The representatives of exporting countries reviewed
the outcome of the first session of the Conference at
Geneva and considered steps which would be re
quired on their part to prepare for the second session.
They also agreed to consult together about the
possibility of adopting measures to raise the free
market price of sugar in the short term; the nature
of these measures is to be examin~d and reported
to the group at its next meeting.

* * *
Sugar price stabilization in Japan.

The Japanese Government's plan for the stabiliza
tion of domestic -refined sugar prices took effect on
the 1st October. The Food Agency, in accordance
with the provision of the law, has announced various
prices which are the basis for the sugar price stabi
lization. Details of the mechanism of the system
have been published by Mitsubishi Shoji Kaisha Ltd.
and reprinted by F. O. Licht K.G.'

The Food Agency determines three prices prior to
the commencement of every sugar year (I st October
to 30th September): the maximum price, the minimum
price, and the standard price. These prices take
effect in the corresponding sugar year but may be
amended in the light of major changes in domestic
or international circumstances. The maximum and
minimum prices indicate a range within which fluctua
tions of sugar price may occur and are determined
in terms of the import price of raw sugar on the basis
of the international sugar price and the range of
fluctuations recorded over a certain period. For
example, on 16th September the Food Agency
announced maximum and minimum prices for 1965/66
of 49,850 and 27,300 yen per metric ton (approx.
£49·85 and £27·3 per ton). The addition of duty,
refining costs, sales costs and allowance for refining
losses brings the corresponding prices for white
sugar to 128,787-4 and 105,174·8 yen per ton.

The prices for 1965/66 were fixed on the basis of
the New York No. 8 spot price average (4'08 cents
per lb) and the range of fluctuation during 1948-1964
(± 1-42 cents/lb), with an allowanc~ for freight,
insurance and unloading charges.
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The standard price is intermediate between the
maximum and minimum prices and represents a
target price for domestic refined sugar. It is deter
mined by taking into account the estimated beet
and cane crops, yields, etc., and has been fixed fur
1965/66 at 40,600 yen per ton.

The average impart price (ALP) is calculated twice
a month and covers half a month each time. It is
set as the average of two average values: (i) the
average of 15 consecutive London Daily Prices
ending 10 days before the day on which the new ALP
becomes effective, and (ii) the average of 90 consecu
tive London Daily Prices ending 10 days before the
new ALP becomes effective. This price is adjusted
to allow for differences in freight, insurance and
other charges incorporated in the London Daily
Price and actually applying to Japanese sugar imports.
The A IP is the sole price at which purchases are
made by the Sugar Corporation and, if lower than
the minimum or standard prices, importers must sell
all raw sugar they bring into Japan to the Sugar
Corporation. If the AI P is lower ihan the minimum
price the Corporation then resells the sugar to the
same importers at a price equal to the minimum price
plus a surcharge calculated by multiplying the differ
ence between the minimum and standard prices by
a factor equal to the proportion of total requirements
supplied by domestic producers.

When the ALP is between the minimum and stand
ard price, the Corporation's reselling price is equal
to the ALP plus a surcharge calculated by applying
the factor above to the difference between the AlP
and the standard price. If the ALP is between the
standard and maximum prices no sale and resale
takes place, while if the AlP is above the maximum
price, the Corporation may recoup the difference
as a subsidy or the Government may reduce the
import duty.

The difference between the minimum price and the
AI Pthe Corporation pays for the imported sugar enters
a "Price Stabilization Fund" from which the subsidy
is paid when the ALP exceeds the maximum price.
The surcharges are used as a subsidy fund for dorile~tic
producers. .

Standard cost prices are to be determined for
domestic beet and cane sugar on the basis of the
support prices for beets and cane and standard pro
cessing expenses. The Corporation may buy this
domestic sugar if the producers wish, provided that
the quantities are considered reasonable and the
standard cost price is above the market price of
refined sugar from imported raws. The Corporation
then buys at the standard cost price and sells back
at a price based on the A IP and/or price being applied
for resale of imported raws to the importers and also
the prevailing market price of refined sugar. The
difference is borne by the Corporation as a subsidy
from the fund mentioned abo·ve.

I See I.S.1., 1965, 67, 383.
'1IIIemaliollal Sugar Rpl., 1965, 97, (29), 1-4.
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Papers presented to the 12th I.S.S.C.T. Congress in Puerto Rico, 1965

PART II

Wild Relatives ofSugar Calle

The importance of the wild relatives of cultivated
sugar cane increases rather than diminishes as the
years go by, especially in connexion with the constant
search for varieties resistant to specific diseases.
in compiling "Cultivated sugar canes of the world
and their botanical derivation" G. ARCENEAUX of
Louisiana has performed a very useful service. I.n
this survey 108 varieties are classified and analysed
and results arranged in tabular form. The need to
incorporate genes from more diverse species into the
sugar cane is stressed by S. PRICE (U.S.A.) when
discussing interspecific hybridization in sugar cane
breeding. Wild Saccharum species for breeding in
Hawaii are the subject of a paper by D. J. HEINZ who
stresses the fact that Hawaiian sugar cane breeders
have great faith in the benefits to be derived from
genetic diversity in a breeding programme. The
germ-plasm pool now represents over 600 clones
including Saccharum officinarum, S. robustum, S.
spontaneum, and S. sinense. The clones are listed.
Other papers that come in this category are "Sugar
cane and related plants of the Fiji islands" by J.
DANIELS, "introgression between Saccharum and
Miscanthus in New Guinea and the Pacific area"
by C. O. GRASSL, "Genetical studies in Saccharum
spontaneum. I. inheritance of habit and occurrence
of sprawlers" by C. N. BABU, and "Notes on
Saccharum-Zea hybrids" by P. A. KANDASWAMI.

Cold Tolerance

Resistance to cold is probably of greater importance
in the south-eastern United States than in any other
major sugar cane growing country, losses to the
Louisiana sugar cane industry due to frozen mill
cane having been 200,000 tons in 1962 and 100,000
tons in 1963. Apart from stalk damage cold is blamed
for poor stands and may cause injury to buds and
leaves. The methods employed in assessing cold
r~i~tance in Louisiana, utilizing artificial frost, are
aescfibed by J. E. iRVINE in "Testing sugar cane
varieties for cold resistance in Louisiana". Extensive
screening of clones of Saccharum and related genera
is being conducted in the colder areas of Mississippi.
Resistance is most noticeable in the Dhaulu group of
Saccharum sinense.

Bunch Plailting

The controversial subject of bunch planting of
seedlings in selection work is discussed in two papers.
in the first, a preliminary report on bunch plantings
of sugar cane seedlings in Mississippi by O. H. COLE
MAN, the author concludes, as a result of experiments,
that bunch planting is not desirable under
conditions prevailing there. He states that the use of
singly spaced seedlings appears to be the most effective
way to select for superi'or clones under conditions
similar to those of these tests. in a paper on single
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vs. bunch transplanting in the selection of sugar cane
seedlings, J. P. OJEDA of Mexico and S. J. P. CHILTON
of Louisiana give the results of experiments with
18,000 seedlings from 4 crosses combining 7 clones,
these having been transplanted singly and in bunches
of 2, 3, 5 and 10 seedlings into the field nursery. 11
is concluded that "selection in single planted seedlings
had the tendency to produce clones of higher Brix'
than selection in bunch transplanted seedlings.
However, selection in bunch transplanted seedlings
had the tendency to produce clones with better
stand than selection in single planted seedlings."

Shading and Seed-set
In making isolated crosses with sugar cane the use

of detached stalks with flowering heads maintained
in a preservative, as originally developed in Hawaii,
is a common practice. It is much used in breeding
work at Central Romana in the Dominican Republic
where varieties are grown at a high altitude station
or nursery to induce flowering. As poor results or
seed-sets were thought to be the result of unduly
high temperatures developing in the pollination bags
or lanterns the dfects of shading were systematically
studied by L. J. LIU et al. 11 is pointed out that crossing
lanterns covered with the usu'll white cloth acts as
"heat traps" in direct sunlight and that the maximum
temperature may be reduced by as much as 14°F
by the use of appropriate shading devices. 11 was
found this shading gave a substantial average increase
in seedling production in each of 3 series of experi
ments. However, a number of crosses of extremely
low production capacity failed to respond to the
shade treatment.

Artificial Induction ofFlowering
Three papers on this subject, so important to the

sugar cane breeder, were given at the Congress. An
informative review of recent literature on the subject
and accounts of recent work in Hawaii are given by
H. F. CLEMENTS and M. AWADA. Their paper gives
results obtained in researches directed towards making
even the most reluctant varieties tassel or flower
under artificial conditions. All the varieties so far
used, even zero tasselers (except H 51-4336), when
exposed long enough to the proper conditions pro
duced apparently normal inflorescences. These con
ditions included darkness periods ranging from II hr
24 min to II hr 46 min (most successful II hr 35-46
min), night temperatures of 71-74°F and continuous
very low soil moisture. The two other papers describe
flowering in Saccharum spontaneum (by J. DANIELS,
K. T. GLASZIOU and T. A. BULL) and flowering of
sug'lr cane in relation to maximum temperatures
during the induction period (by T. O. ELLIS et al.).

Insect Pests
With the Congress taking place in Puerto Rico it

is appropriate that an account of the sugar cane
pests of the island should have been given, by L. F.
MARTORELL and S. MEDINA-GAUD. Although the
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sugar cane moth borer (Dialraea saccharalis) is still
considered the most serious pest in Puerto Rico and
accounts for the greatest amount of damage, its
incidence is not as high as it is in some countries such
as Louisiana. Nevertheless it is considered to cause
$4,000,000 of damage annually in Puerto Rico.

The other important insect ,pests discussed are the
"white grub" (Phyllophaga spp.) and "vaquita grub"
(Diaprepes abbreviatus), the yellow aphid (Siphaflava)
and the lesser corn-stalk borer (Elasmopalpus ligno
sel/us). The status of these insects has changed during
the last 5 years. The moth-borer is less detrimental
than it was, while white grubs and "vaquita" grubs
remain the same, being kept under control with
insecticides. The yellow aphid and the lesser corn
stalk borer are becoming more serious than they were.
A paper on the biology and control of the yellow aphid
(Sipha flava) in Puerto Rico is given by S. MEDlNA
GAUD. The insect is believed to have been brought
to the island in the first instance with Uba cane from
the south-eastern United States. Under greenhouse
conditions a new generation occurs every 17 to 18
days. Several factors, including climatic conditions
and the burning of cane, ·affect the insect. In the
spring of 1964 nearly 50,000 acres of cane were
infected and 4000-5000 acres of yOUI,g cane were des
troyed by it, damage being estimated at $1,200,000.

No less than a dozen papers are devoted to borers
of one sort or another in different sugar cane growing
countries, most of them being concerned with the
moth borer Dialraea saccharalis, conceded to be
the most destructive pest of sugar cane in the Western
Hemisphere. Studies on mass liberations and natural
populations of the egg parasites of the moth borer
in Barbados led J. R. METCALFE and L. W. VAN
WHERVIN to conclude that liberations of the parasite
Trichogramma, even at many times the standard
rate, did not raise the level of parasitism or reduce
the egg hatch per acre. These findings are in dis
agreement with those of some earlier workers who.
are now considered to have had insufficient field data.
The parasitism of the moth borer Diatraea saccharalis
in Puerto Rican cane fields is discussed by L. F.
MARTORELL and S. MEDINA-GAUD. The various
parasites, about a dozen, introduced at different times
are discussed. Only two now remain and these are
regarded as of little consequence. Biological control
in Puerto Rico largely depends upon the native egg
parasite, Trichogramma minutum, and the indigenous
larval parasite, Lixophaga diatraeae.

The present status of biological control of this
sugar cane borer in the continental United States is
discussed by L. J. CHARPENTIER et al., who point out
that the 14 species of parasite have been of little or
no material help in suppressing borer infestations so
far. Lixophaga diatreae is currently maintaining
itself in the south-eastern tip of Louisiana's cane
belt, parasitism averaging 14% for the period 1953
1963. In Florida the parasite has not been recovered
since the very cold winter of 1957-58. Other papers
on this troublesome borer in the S.E. United States

are concerned with chemical control, correlation
between stalk and joint infestation, and injury and
losses it causes.

Infestations of moth borers of British Guiana are
reported by J. F. BATES; the yellow headed moth
borer (Eodiatraea centrella) and the giant mo,h
borer (Castnia licoides) are the two major insect
pests of cane in British Guiana. Their current status
and investigations into their life history and control
are discussed. The damage they cause is 'considered
to be about $2,000,000 annually. The larvae of the
giant moth borer are very susceptible to flooding
owing to their semi-subterranean habits. It is thought
the present practice of flood fallowing in British
Guiana may have caused the beneficial results noted
in areas where the borer was present.

Turning to borer damage in the old world, a good
account of the internode borer, Proceras indicus, and
the damage it may cause is given by H. DAVID and
A. N. KALRA. The larvae are voracious feeders,
damage the top tender portion of the cane when
young and later tunnel through the upper internodes.
Recent work on the pest in Tanjore at an entomologi
cal out-post of the Indian Institite of Sugar Cane
Research has yielded some interesting data. In bad
cases 70% of cane stalks may be attacked. Breeding
is continuous and as many as six broods may be
completed in a year (under laboratory conditions).
Biological control of the pest through its egg, larval
and pupal parasites shows promise, especially with
the pupal parasite Tetrastichus (Aproslocetus) israeli.

The problem of white grubs of sugar cane in India
is the subject of a paper by P. J. AVASTHY of Coim
batore. In India over a dozen species of beetles and
their grubs have been recorded (species of Alissonolum,
Anomala, Heteronychus and Holotrichia). Reasons
for this increase in damage are suggested. Basic
information on the bionomics, biology and possible
control of some of the species is given in this paper.

The sugar cane froghopper is another of the serious
pests of sugar cane in some countries. Recent results
of insecticide trials for control of the Trinidad sugar
cane froghopper are described by D. W. FEWKES (\.JJd
I. D. LAWRIE of the Tate & Lyle Research Station in
Trinidad. The froghopper (Aeneolamia varia sacchar
ina) is the major pest of sugar cane in Trinidad. Of
various chemicals tested for controlling the nymphs,
BHC at 1·2· lb per acre and DDT-"Malathion"
(10: 2) at 12 Ib per acre showed the most promise
for safe, economical frC'ghopper control. Available
evidence indicates that the rotational use of insecticides
having different modes of action may be expected to
delay or prevent the selection of strains of the pest
resistant to anyone of them.

Nematodes and Miles
Two papers on nematode control include one on

chemical and biological control of sugar cane
nematodes in Florida by J. A. WINCHESTER and
another by O. V. HOLTZMAN and C. A. WISMER dis
cussing the effectiveness of D-D and DBCP against

3~6_
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lesion and root-knot nematodes on sugar cane in
Hawaii. In the first of these the interesting possibility
of the use of Pangola grass (Digitaria deeumbens) for
root-knot nematode control is discussed. This grass
is not a host for root-knot nematodes (Meloidogylle
il7l:ognita) and it has two additional characteristics
which qualify it for biological control. Apparently,
the young white Pangola grass roots stimulate the
emergence of root-knot larvae from the eggs, to be
killed by a toxin produced by the older roots if
no host plant roots are present for the larvae to
escape into. Root-knot has been controlled under
field conditions in six months or less in sandy soil.

A study of a sugar cane mite attacking sugar cane
in India is given by A. N. KALRA and J. P. CHAUD
HARY, the mite in question being Sc!Jizotetranyc!Jus
antlropogOlli, a minor and sporadic pest of sugar cane
in India and not the principal mite attacking sugar
cane in that country, which is Paratetrallye!Jus indicus.

Sugar Cane Diseases

A paper likely to prove useful to those interested
in, or concerned with, sugar cane diseases in general
is that recording sugar cane diseases and their world
distribution, prepared by the 1962-65 LS.S.C.T.
Standing Committee on Sugar Cane Diseases. In
this paper all known diseases of sugar cane are listed
(as Part 1) with causal agents and distribution. Part 2
is a list of cane producing countries and their diseases
and Part 3 a list of the causal agents of sugar cane
diseases. Another useful paper by J. P. MARTIN for
reference purposes lists the commercial sugar cane
varieties of the world and resistance and susceptibility
to the major diseases. The information given was
assembled as a result of a questionnaire sent to each
cane producing country of the world. Nineteen
major diseases are mentioned, viz. gumming, leaf
scald, red stripe, brown stripe, downy mildew, eye
spot, fusarium sett rot, pineapple disease, pokkah
boeng, red rot, sclerophthora, smut, yellow spot,
root rot, chlorotic streak, Fiji disease, mosaic,
ratooll stunting and streak.

Ratoon Stuming Disease

Two papers are concerned with ratoon stunting
disease, B. A. BOURNE of Florida reporting on the
failure of a species of rabbit to transmit the ratoon
stunting virus of sugar cane, and R. J. STEIB et 01.
discussing the effects of treating the soil with bromo·
methane on yield of sugar, cane infected with the
ratoon stunting virus. Sugar cane infected with the
ratoon stunting disease virus (RSD) grown on soil
fumigated with 2 Ib bromomethane per 100 sq.ft.
gave an increase in the plant cane of 5·2 tons per acre
over RSD-infected cane grown on non-treated soil.
Healthy cane grown on treated soil gave an increase
of only \·9 tons per acre. RSD-infected cane grown
on treated soil was darker green in colour, more
vigorous, produced more tillers and had a greater
stalk height throughout the growing season than
RSD-infected cane grown on non-treated soil.
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Sugar Cane Mosaic

Sugar cane mosaic disease is dealt with in five
different papers, four from the United States and one
from Puerto Rico. The last-mentioned by J. A. B.
NOLLA is an account of additional hosts of the sugar
cane mosaic virus, viz. two grasses (Stenotap!Jrum
secundatum and Cymbopogon citra/us, or lemon grass).
Mosaic and RSD, the two most important virus
diseases of cane in Louisiana, may affect the plant
independently or they may occur together in the same
plant. Interrelationship studies of mosaic and ratoon
stunting disease in sugar cane in Louisiana are
discussed by R. J. STEIB and S. J. P. CHILTON. From
work by J. L. DEAN and O. H COLEMAN on screen
ing sugar cane seedlings for mosaic resistance by
mechanical inoculation, evidence indicates that phnts
in the early seedling stage are particularly susceptible
to mosaic infection whereas either older seedlings or
young plants grown from cuttings are more resistant.

Some interesting facts emerged from a study of the
vector-virus relationship of sugar cane mosaic virus
and transmission of sugar cane mosaic virus by the
corn leaf aphid by N. ZUMMO and L. J. CHARPENTIER.
This aphid (R!Jopalosip!Jon maidis), the first reported
vector of sugar cane mosaic, is prevalent in all areas
of the sugar can~ world. It may occur in abundance
on Johnson grass, a common sugar cane weed. It was
shown that the aphid became viruliferous within 5
minutes of being placed on mosaic infected sugar
cane plants and that infected insects transmitted
mosaic within 5 minutes of being placed on healthy
sugar cane plants. The insect lost the ability to trans
mit the virus within one hour of being removed
from diseased plants. It can be cultured on sugar cane
plants through several generations. No special
preference was shown for anyone of the varieties
of cane used. The susceptibility of rice to the sugar
cane mosaic virus is discussed by L. ANZALONE.

Chlorotic Streak

Two papers on chlorotic streak disease are given
by Australjan research workers, entitled "An under
standing of chlorotic streak disease" by O. W.
STURGESS, and "Chlorotic streak disease investigations
into host range and possible sources of resistance" by
B. T. EGAN. In the first of these the complex nature
of this virus disease, now of minor economic im
portance in Queensland, is fully discussed. Recom
mendations for the field control and eradication of the
disease are Listed, principally heat therapy of diseased
planting material. In the paper by EGAN details are
given of a highly eliicient method of transmitting the
disease to stools of cane and other grasses (nutrient
gravel technique). Ten susceptible grasses, some of
them common tropical species, which may harbour
the disease, are listed.

Ot!Jer Sugar Cane Diseases

The white-leaf virus of sugar cane in Taiwan, first
observed there in 1958, is discussed at length by H. P.
Ltu, and the objectives and techniques of testing for
red rot (Glomerella tlleumallellsis) resistance in India
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arc described by K. V. SRI 'IVASAN of Coimbatore.
Brown Spot of sugar cane in Puerto Rico, caused by
Ihe fungus Cercospora longipes, is discussed by
J. A. B. OLLA. The disease is not regarded as of
great economic importance although it has appeared
in epidemic fonn in western Puerto Rico in the last
two decades. Testing sugar cane varieties and
promising hybrids for resistance to smut disease in
the Philippines is the subject of a paper by J. R.
RIVERA, who gives results of four separate trials
conducted during 1958-1961. This disease (Usrilago
sciral11inea) is of major economic importance in the
Philippines. Of 32 varieties tested 9 were highly
rcsistant and 8 highly susceptible. The testing of
sugar cane varieties for resistance to Fiji disease in
Fiji is discussed by M. AYUB er 01. who state that
there is now formal proof that the leaf hopper

Perkinsiella viriensis is a vector of the disease. and
that the insect shows well-marked varietal preferences.

Othe, papers relating to the testing of sugar cane
varieties for resistance to diseases included accounts
of methods for testing sugar cane for resistance to
Pyrhiul11 root rot by H. KOIKE of Hawaii, methoC:s
used to select disease resistant varieties of sugar
cane at the Louisiana State University by L. A, ZALO 'E
JR. er 01., methods of testing sugar cane varieties for
disease resistance at the U.S. Sugar Cane Field
Station, Houma. Louisiana. by E. V. ABBOTT er 01.,
testing the reaction to major diseases of sugar cane
seedlings during selection by R. ANTOINE of Mauritius.
and testing sug.~r cane varieties for disease resistance
at the Bureau Pathology Farm in Queensland by
D. R. L. STEINDL.

F.N.H.

AGRICULTURAL ABSTRACTS

Carbon dioxide fixation in sugar cane leaves. H. P.
KORTSCHAK, C. E. HARTT and G. O. BURR. Plan!
Physiology, 1965, 40, 209-213.-The experiments
reported are part of a continuing study (in Hawaii)
of sucrose synthesis in the sugar cane plant, regarded
as one of the most efficient plants for producing
carbohydrates by photosynthesi~. Carbon assimilation
proceeds by a path qualitatively different from many
other plants in that the first stable compounds formed
in photosynthesis are malic and aspartic acids. These
acids are then converted to sucrose via other com
pounds (3-phosphoglyceric acid and hexose phos
phates).

* * *
The host range of some English isolates of beet yellowing
viruses. G. E. RUSSELL. Annals Appl. BioI., 1965, 55,
245-252.-ln Great Britain beet mild yellowing virus
(BM YV) is of far greater economic importance than
beet yellows virus (BY V). Sensitive test plants for
BMYV were urgently needed for glass-house studies.
The results of testing 60 herbaceous plants are here
given; 14 species proved susceptible. Groundsel
(Senecio vulgaris) produced well-defined symptoms
when infected with BMYV and was a useful additional
test plant. It seems likely that weeds have been
important primary foci for BMYV infection in
Great Britain in recent years, but not of BYV infection.

* * *
Sugar cane varieties held at Muguga, Kenya. ANON.
Plan! Inlrodllcrion Newsleller, F.A.O. (Rome), 1965,
(15), 17-19.-Altogether about 200 varieties are
listed including those in"open quarantine", in "c1osed
quarantine", and in the "propagation house" (prior
to "open quarantine"). The Inter-African Phyto
anitary Commission recommend that sugar cane

specialists in African countries should make use of
the collection which has been submitted to rigorous
quarantine. Material is despatched twice a year-in
the dry season in February and again in July/August.
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Anhydrous ammonia, a new nitrogenous fertilizer.
R. D. MACADAM and J. B. NOONAN. Agric. Ga=.
N.S.W., 1965, 76, 71-77.-Anhydrous ammonia
applicators are now a familiar sight in parts of
Australia and their use is likely to be extended to
include sugar cane areas. The phenomenal rise of
this fertilizer in the United States is referred to. The
advantages and disadvantages (e.g. costly equipment)
of the fertilizer are fully explained.

* * *
The internal nitrogen requirements of sugar cane.
G. STA FORD and A. S. AYRES. Soil Sci., 1964, 98,
(5), 338-344; through BioI. Abs., 1965, 46, 2148.
Experiments were conducted on 6 fields of 5 Hawaiian
sugar cane plantations. Yields of dry mailer and
total nitrogen uptake at crop ages 20-24 months were
related to amount of N applied. The amount of
taken up by sugar cane at near maximum yield was
found to be approximately 4 Ib per ton dry matter.
This value varied little for different varieties and
locations. .-

* * *
Competition of annual weeds and sugar beets. P. B.
BRIMHALL er ai. Weeds, 1965,13, (I), 33-35; through
BioI. Abs., 1965, 46, (8), 2879.-An investigation is
described to determine tbe effects of 5 densities each
of roughweed (Amaranrhlls rerroflexus) and green
foxtail (Seraria viridis) and combinations of the two
upon sugar beet yields, top weights, sucrose % and
total vegetation weights. Roughweed proved more
competitive than green foxtail. Foxtail densities of
less than one per beet plant did not reduce beet
yields significantly. Beet yields were reduced 80'(0. by
2 pigweeds and 2 foxtails per sugar beet. Competition
reduced diameter of sugar beet more than length.
Sucrose percentagc was not affccted by weed com
petition.



SUGAR CANE IN UGANDA

AN agreement was signed in the latter part of
last year between the Government of Lndia
and the Government of Uganda for the devel

opment of the sugar industry in the latter country.
Under the terms of the agreement 1 I.ndian partici
pation in the industry will be in the form of sugar
machinery manufactured in lndia and materials for
building from lndia. lndia will also install machinery
and operate factorics and estates, at least in the
initial stages. A sugar development corporation will
be established in Uganda which will directly own
these factories and estates. The total investment
required will be determined when the precise location
of the estates has been decided and also the financial
structure of the sugar development corporation.
Indian participation in the joint corporation will be
45% of the equity shares while the balance of 55%
will be shared by the Uganda Government and
private Ugandan investors. The board of directors
of the corporation will be in these proportions.

The agreement also provides that lndia will arrange
for training of Ugandans in Lndia for managerial and
technical posts in the sugar industry. I.t is intended
that at least 90% of the employees in the industry
will be Ugandans with the ultimate object of having
the projects wholly staffed by Uganda nationals.
However, in order that the joint corporation can
draw upon experience and knowledge of the lndians,
the general managers will continue to be Lndians
for 6 years after the commencement of sugar produc
tion. Four factories, which are proposed to be set
up under this plan, will have a total output of 100,000
tons.

One of the delegates who visited Uganda was the
Director of the Sugar Cane Breeding Station at
Coimbatore (Dr. J. THULJARAM RAO). Some of his
impressions of his visit to the sugar cane growing
areas of Uganda have recently appeared', and the
following remarks have been largely taken from these.

t,Jganda is situated in the centre of the continent of
Afnca, astride the Equator, for it is situated between
4°N and 1° 30' S latitude, occupying an area of 94,000
square miles. To the south-east Lake Victoria covers
an area approximately equal to that of Scotland, at
an altitude of 3,700 ft above sea level. Lt is on the
shores of, and in the environment of, this great lake
that sugar cane is mainly gwwn commercially. The
rainfall here is distributed throughout the 12 months
of the year and considered from this aspect Uganda
may be said to have a humid climate. However, in
the northern parts there are distinct wet and dry
seasons. The rainfall is generally bimodal south of
latitude 2°N and monomodal north of that latitude.
In general the mean annual maximum temperature is
round about 30°C during the hot season and 27°C to
28°C during the wet period. The minimum tem
perature is more or less constant throughout the year,
varying from 12°C to Irc depending upon location.
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The most widespread soil in Uganda is laterite, the
physical and chemical characteristics of which vary.
Based on the variation in soil characteristics and
rainfall there are changes in the vegetation which
may be classified as grassland, woodland or perennial
swamp. The soils are in general deficient in phosphate.

In view of the fairly good distribution of rainfall
there has been little inducement for raising crops
under irrigation. The rainfall, which varies from
50 to 70 inches, is sufficient for most annual and
perennial crops.

The area under sugar cane in Uganda is about
50,000 acres. There are two sugar factories, situated in
the southern district of Buganda and producing about
122,000 tons of white sugar. One of them is at
Lugazi and the other at Kakira, 40 and 70 miles
respectively from Kampala, the capital of Uganda.
The Lugazi factory was erected in 1923-4 by Mr.
N. K. MEHTA, M.B.E., and the second factory 5-6
years later. Before the erection of these two factories,
jaggery, for local consumption, was produced.
The two factories own large plantations each of
about 20,000 acres. In addition there are what
are known as "jaggery estates" owned by private
individuals who have 300-400 acres under sugar
cane, manufacture jaggery and sell to Government
breweries. Such farms exist mainly in Buganda and
Bunyoro districts.

Lt is beljeved that sugar cane has been cultivated in
Uganda for some centuries and may have been brought
from the East in the dim past. The inhabitants of
Uganda have long grown sugar cane on a small
scale for food, i.e. for chewing. None of the standard
varieties grown on a large scale in other parts of the
world appear to have reached Uganda before the
importations made by the Department of Agriculture.
Most of the local cane varieties, presumably selected
for chewing, are quite unsuitable for large·scale
commercial cultivation.

The land under sugar cane near the two factories
is undulating and cane is grown on the small hillocks.
The duration of the crop is about 18months. The crop
may be planted at any month and crushing is carried
on throughout the year. The Kakira factory has
been crushing practically continuously for the last 5
years.

The average yield of cane is 40-45 tons per acre in
an un irrigated crop and recovery ranges from 9·0 to
9·5%. Two or three ratoons are taken without drop
in yield. The rather heavy rainfall during the months
June-August goes against high recoveries during these
months. The factories have recently gone over to
overhead sprinkler irrigation for limited areas, during
the 2-3 month period December-February when
rainfall is less than I inch per month. The yields were
in the viciruty of 70 tons of cane p::..:e:.:.r::..:a::..:c:.:.r-,-e_. _
I I.S.1., 1964, 66, 404.
'The Sligar Calle Varieties Qllfi'"lerly New.,letter (Coimbatore),

1964, I, (3), 11-14.
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The main variety in cultivation in the factory areas
is Co 421 which is performing extremely well under
the conditions and is capable of giving good yields,
even in swamp reclaimed areas where drainage is
defective. POJ 2878 occupies the next position.
N :Co 310 is grown in limited areas where there is
water difficulty, such as on the slopes in the upper
portions of the hillocks.

Originally the variety Uba was much grown in
Uganda, as it was in Natal in early days. It was
dropped when other varieties came to the fore such
as POJ 2725, which became the standard estate
cane. In Uganda it grew rapidly and stooled well.
with short thick canes that matured early. Ll had the
disadvantage of early arrowing, having been known
to flower in Uganda after only 9 months. When
first grown there was difficulty in getting labourers
to handle it on account of the very hairy leaf-sheaths
which irritated the skin, but they became accustomed
to it. POJ 2878, which had earned a great reputation
in Java and other countries before being grown in
Uganda, proved to be a long season cane giving
heavy tonnage and fair-to-good juice.

Importation of new sugar cane varieties is done
by the Kenya Government at the q~rantine station
at Kikuyu, Kenya. Results are shared by the Uganda
Government. The material, after quarantine, is
grown at the Government Research Station at
Kawanda, 10 miles from Kampala, and is then

supplied to the factories. New varieties are imported
at the request of the factories, for there is no separate
sugar cane research station in Uganda at present.

The climatic conditions in Uganda are ideally
suited for sugar cane agriculture and high yields of
cane, with a long crushing season of about 300
days in the year, and good sucrose recovery are
possible. The distribution of rainfall throughout the
year and the fact that irrigation, if, carried out, is
necessary for only 2-3 months, lower the costs of
cultivation considerably compared with many
countries.

The production of white sugar during 1963 was
122,000 tons. The consumption in the country during
the year was 72,688, leaving about 50,000 tons for
export. Of this 40,273 tons were exported to Kenya
and 7000 tons outside East Africa. About 150,000
tons is expected from these two factories by 1970.

Sugar cane pests in Uganda are not nomlally
regarded as serious', or not nearly as serious as those
of many other cane growing countries. They include
two stem borers (Sesamia vureria and Busseala./ilsca), a
leaf-eating caterpillar (Parnara gemella), an aphid
which acts as a vector for mosaic disease, mealy
bugs," termites and locusts. In addition to mosaic
disease, first detected in Uganda in 1927, red stripe
(Xant!7omlll/CIs rubrilineans) has also caused concern
in Uganda.

F.N.H.

AGRICULTURAL ABSTRACTS
Yield depression due to phosphate fertiliZer in sugar
cane. R. A. YATES. Ausrralian J. Agric. Res., 1964,
15, (4), 536-547; through BioI. Abs., 1965,46,2148.
A large series of trials witli phosphate fertilizer
showed that yields of cane could be reduced by the
application of superphosphate at rates of up to
2 cwt/acre in 4 distinct areas. Here yield response
to phosphate was dependent on the rate of N fertili
zation. In most cases the yield depression was associ
ated with a low calcium/magnesium ratio in the soil.
In at least one area phosphate yield depression was
considered to be due to trace element deficiency.

* * *
Contributions to a biochemical study of sugar cane. I.
Potential nitrate and nitrate reductase in sugar cane
and their possible relation to yield capacity. K.
PARTHASARATHI and S. RAMAKRISHNAN. Proc. Indian
Acad. Sci., Seer. B., 1964,59, (2),110-116; through
BioI. Abs., 1965, 46, (8), 2879.-An account is given
of a study of nitrate reductase activity and nitrate N
levels at different stages of growth in the stem of 4
sugar cane varieties. During the 7th, 8th and 9th
month stages of growth of the plants, the observed
nitrate N and nitrate reductase activity levels showed
a good deal of linear relation. A higher level of N
that is potentially significant during the 7th, 8th and
9th month stages of growth may indicate superior
yield in a variety.
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Sugar cane germination in cold weather. ANON.
Indian Farming, 1964, 14, (3), 26; through Hart.
Abs., 1965, 35, (I), 227.-Setts of variety Co 975
were germinated under polyethylene sheeting in the
coldest part of the year (at Lucknow). Over 95%
germinated. After transplanting growth was vigorous
and mortality negligible.

* * *
Factors responsible for low yields of sugar cane in .91d
cultivated terra roxa estruturada soils in eastern
Brazil. E. PRIMAVESI and A. M. PRIMAVESI. Proc.
Soil Sci. Soc. Amer., 1964, 28, 579-580; through
Hart Abs., 1965, 35, (I), 227.-A soil cropped with
sugar cane for 23 years was compared with a virgin
soil of the same type, which gave yields 10-20 times
greater. The cropped sO.il was appreciably poorer in
P and N than the virgin soil and roots only penetrated
5 cm as against 40 cm in the virgin soil. Deterioration
in soil structure was considered largely responsible.

* * *
Rationed use of fertilizers in the culture of the sugar
cane. T. COURY. Ferrilire, 1964, (21), 24-31; through
Hart. Abs., 1965, 35, (I), 229.-A brief review is
given of investigations into fertilizer programmes
for sugar cane, including N-P-K trials, green manuring
and the use of fac!.<?ry wastes. _
3 J. D. Ton,uLL. "Agriculture in Uganda." pp 386-0398.



~ review of results of manurial trials on sugar eane
In Madras Slate. A. MARIAP LANDAI and Y. B.
MORACHA . Madras Agric. J., 1964. 51, 127-138;
through Non Ahs., 1965, 35, (I), 229.-Studies on

-P-K organIc manures and green manuring over
the past 50 years are reviewed, and general recom
mendallons on manuring practice presented.

* * *
Occurrence of sulphur deficiency in sugar cane. S. S.
NAGARAJAN and D. D. SUNDARARAJ. Madras Agric. J.,
1964,51,225-226; through Norl. Abs., 1965,35, (I),
231.-Chlorosls 111 the variety Co 419 was corrected
by foliar sprays of ferrous sulphate, manganese
sulphate and sulphur, and also by soil application of
sulphur. Treatment was at the age of 3j- months.
The sulphur applications proved to be the most
efficaCIOUs and were permanent.

* * *
Studies on sugar cane smut in Kenya. K. R. BOCK.
TrailS. Bril. Mycol. Soc., 1964,47,403-417; through
HOrl. ~bs., 1965, 35~ (I), 232.-Studies on spore
production and II1feclIon With smut (Uslilago sciw
mmea) are reported. Factors affecting infection in
the field and disease incidence are considered and
the methods and results of screening tests of' cane
varieties described.

* * *
Sex attractant and mating behaviour in the sugar cane
borer. R. PEREZ and W. H. LONG. J. Econ. Enl.,
1964,57,688-690; through HOrl. Abs., 1965,35, (I),
233.-Sticky traps, bated with unmated males or
females of DiCllraea s:Jccharalis or with solvent
extracts of female abdomens, were used to trap
moths 111 the field. Abdominal extracts in benzene or
methylene chloride were most effective in attracting
male moths. Using filter paper the attractive sub
stance was effective for only a few hours.

* * *
Four new "Q" varieties. ANON. Producers' Rev.,
1965,55, (2), 77.-"Q" numbers have been allocated
i.e. Q 80, Q 81, Q 82 and Q 83, by the Bureau of
Sugar Experiment Stations .to the seedlings 57A36,
56N4551, 57N7574 and 58N768. These varieties
are being extensively propagated in the mill areas
for which they are suitable. A detailed description
of each is given.

* * *
New sugar cane varieties in Madagascar. P. BAUDIN.
Doc. InSI. Recherches Agronom. Madagascar. 1965,
(38).3-4.- ames are given of a considerable number
of new varieties of sugar cane recently introduced
to Madaga car.
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Sugar cane diseases in Madagascar. P. BAUDIN.
Doc. Insl. Recherches Agrollom. Madagascar, 1965,
(38), 5-9.-Thanks to the cultivation of resistant
varieties, Fiji disease (virus) is less serious. A table
shows degree of resistance of varieties cultivated.
Other diseases discussed, along with varietal
reSIstance, are gummosis, leaf scale and yellow spot
(Cercospora koepkei).

* * *
Sugar cane insect pests in Madagascar. J. BRENIERE.
Doc. Insl. Recherches Af(I'OI'lOm. Madagascar, 1965,
~38), 10-25.-An account is given of the experimental
mtroductlon of parasites for borer control, also a
new sugar cane pest (Yanga gUllulala Sig.) that first
attracted allention in 1962.

* * *
Recommendations for weed and grass control including
Johnson grass seedlings and Johnson grass in sugar
cane, Louisiana, 1965. E. R. STAMPER and O. T.
LOUPE. Sugar Bull., 1965, 43, 126-128, 130.-1t is
pointed out that fallow ploughing, 6 or more times
in late spring and summer, is still necessary to control
Johnson grass plants and rhizomes. The correct use
of chemical weed killers is described, such as "Oala
pon", TCA, "Silvex", "Fenac" and 2-4,0 amine.

* * *
Recommendations for the control of mosaic disease in
sugar cane in Louisiana for 1965. ANO '. Sugar Bull.,
1965, 43, 138.-The need for keeping areas of seed
cane free of the disease is stressed. Where labour for
roguing is short the use of the chemical "Garlon" is
recommended: I gallon to 4 gallons of diesel fuel.
Wetting stools with it kills the growth above ground
although regrowth may occur. calling for retreatment:

* * *
Studies on the conservation of moisture for the sugar
cane crop. It. Use of polyethylene film as a soil
cover. R. R. PANJE el al. hulian S,;gcrcane J., 1964,
9, (I), 6-8.-Lnvestigations were carried out on the
effects of black and of natural or colourless poly
ethylene sheeting on the germination of sugar cane
sells under nursery conditions during the coldest time
of the year in north India. Under the colourless
sheeting emergence of shoots was earlier and the
shoots more vigorous than under the black sheeting.
The latter is the more durable and not so subject to
photodegradation as the colourless sheeting. Weed
growth was reduced and etiolated under the black
sheeting.



JUICE CLARIFICATION WITH MAGNESIA
By R. K. HAMILTON and JOHN H. PAYNE

(Experiment Station, Hawaiian Sugar Planters' Association, Honolulu, Hawaii, U.S.A.)

Paper presented to the 12th Congress, I.S.S.C.T., 1965.

INTRODUCTION

M
AGNESIA was first used in Hawaii as a
clarification agent in 1950 at Grove Farm
Company. At that time the "Elguanite"

process was put to a full-scale factory test. In this
treatment, a magnesia product was used to bring the
juice to a pH of 9·5 to 10·0. This was followed by a
filtration, a reduction of pH with phosphoric acid,
and a second filtration. Operation was discontinued
in 1964 because of the costs involved.

Some time later Grove Farm Company began
using magnesia as a substitute for lime in the simple
defecation process. Because it proved particularly
effective in reducing evaporator scaling, the use of
magnesia has spread until twelve factories in Hawaii
are now using the material exclusively or together
with lime.

Recently there has been introduc;d a proprietary
material called "Fabcon". This consists mainly of
magnesium oxide to which has been added an organic
clarification aid and a viscosity suppressant.

LABORATORY TESTS

Laboratory clarification and scale tests were con
ducted on mixed juice from several factories.

Clarification Test Procedure

A 250 ml sample of mixed juice was measured into
a 400 ml beaker and stirred with a motor stirrer. A
glass electrode was placed in the juice, and the
clarification agent added until the desired pH was
obtained. The juice was then heated to boiling and
transferred to a calibrated 250 ml test tube in a
water bath held at close to boiling. The volume of
settlings (%) was noted after 5, 10, 15, 30 and 60
minutes and the turbidity and colour of the
clarified juice were determined after 60 minutes.
Turbidity was measured on a "Luximeter" calibrated
with bentonite suspensions. Relative colour was
measured on the same instrument.

With magnesia, a 20-minute reaction period was
given before heating.

Scale Test Procedure

A "Precision Laboratory Evaporator" with an
evaporation rate of 12 litres of water/hour was used
in the tests.

The steam chest was modified to accommodate a
section of standard 4-45-em evaporator tube 49 em
long. This tube weighs approximately 1,300 grams
and fits snugly inside the outer shell. This unit has
been described by HAMILTON'.
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Samples of mixed juice were clarified with the
desired clarification agent and 22·7 litres of the
resulting juice boiled to syrup under controlled
conditions of. vacuum, steam pressure, and boiling
point elevation. The weight of scale formed on the
tube during the boiling period was measured and
the physical characteristics were examined.

EXPERIMENTAL RESULTS

Scale and Clarification Tests

Experimental data are shown in Tables I - III.

The results sho~ed the following: (I) magnesia
produced no scale ID some cases, (2) magnesia gave
less scale than lime in every instance, and (3) lime
magnesia mixtures caused less scaling than lime alone.
In general, the scale from magnesia clarification was
softer than that from lime.

In the majority of tests, the turbidity and the colour
of the ?Iarified juice were higher with magnesia and
magnesia-lime mixtures than with lime.

The rate of settling was usually more rapid with
magnesia than with lime, and the volume of settlings
was smaller.

Magnesia Activity Tests

The reaction rate of magnesia with mixed juice is
slow compared with that of lime. In order to compare
various grades of magnesia, the reaction rate was
measured. In this procedure, a weighed quantity of
dry magnesia was added at one time to the 250 ml
of mixed juice contained in a 400 ml beaker and
stirred by a motor stirrer. The pH was noted at
intervals with continuous stirring.

The results of these tests are shown in Table IV'.
They indicate that a reaction time of at least 20
minutes is required in the cold. Some differences in
reaction rate with various grades of magnesia were
evident, but ,these did not appear to be of great
significance.

FACTORY RESULTS

Factory operations have confirmed the laboratory
findings. An early report on these has been made by
SAXBY et al.' Evaporator scaling has been reduced,
and factories sometimes have been able to run several
weeks without scale removal. Settling rates have
been more rapid, and the volume of settlings has
been smaller. On the adverse side, clarified juice clarity

I Rpts. Hawaiiall SI/gar Tech. 131h Meelil/g, 1954. 82.
, ibid. 181h Meetillg, 1959, 102.
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has been universally poorer. It has been possible,
however, to offset this to some extent by the use of
"Separan AP-30" as a clarification aid.

,The deciding factor in the use of magnesia is, of
course, economics. The cost of magnesia is almost
t~ice that of hydrated lime per unit of basicity.
Against this must be balanced principally the value
of maint~il1ing evaporator capacity and the costs
of cleaning. It is the practice in several Hawaiian
factories to use that amount of magnesia with lime

necessary to maintain capacity. Other factories find
it favourable to use 100% magnesia continuously.

SUMMARY

Laboratory tests and factory operations have
proved that magnesia is highly effective in reducing
evaporator scale in the simple defecation process.
Magnesia produces a more rapid settling and a smaller
volume of settlings, but does not give as good clarity
as lime.

Lime"" MgOt Li1l1C' MgOt Lime MgOt
8·2 8·2 8·2 8·2 8·2 8·2

20 90 12 82 20 14
6·2 7·3 6·1 7'\ 6'1 7·4
2·\ 0·0 1·0 0·0 1·9 0·3

Calle Variety

Clarificatio" Age"t
pH .....
Clarified Juice Turbidity ..
Syrup pH ...
Weight of Scale, grams ....

37-1933

Table I
Comparison of lime with magnesia

37-1933 Mixed 37-1933 44-3098

Lime MgOS Lime MgOj-
8·2 8·2 8·2 7·2

\0 76 10 70
6·3 7·1 6·0 5·5
0'4 0'0 1·8 0·8

Table IT
Comparison of lime with magnesia-lime mixtures

37-1933 38-2915 50-7209Cline Variety

Clarification Agem

Liming pH
Clarified Juice Turbidity .
Clarified Juice Colour .
Syrup pH .
Weight of Scale, grams

ClUle Variety

j- \
"Fabco,," MgOt

Lime· t 1
Lime Lime

7·4 7-4 7·4
38 12 25
62 42 46
5-4 5·5 5·7
1·0 0·8 0·5

37-1933

I I
:I a

"Fabco,," MgO "Fabco,," MgO
Lillie 1 1 Lime t {

Lime Lime Lime Li,';,e
7-4 7-4 7·4 7·5 7·5 7·5
8 4 I I 10 14 10

36 37 38 25 34 34
5~ 5~ 5~ 5~ 5·8 5~
0·9 0·7 0·7 0·2 0·0 0·\

Table ill
Rate of Settling Tests

38-2915 50-7209

50-7209

J ~
"Fabco,," MgO

Lime ~- t
Lime Lime

7·5 7·5 7·5
14 46 40
36 45 44
5·5 6·6 5·9
0·6 0·3 0·5

50-7209

50-7209

, ,
:I :I

"Fabco,," MgO
Lime·ff .g-

Lime Lime
7'5 7·5 7'5
7 10 14

32 40 38
5·6 5·9 5'7
0·9 0·6 0·9

50-7209

18 \4 37 34 35 80 80 82 21 20 17 35 30 25
\7 \2 28 24 28 60 59 57 17 15 13 30 2\ 20
14 1\ 25 21 25 50 49 52 16 12 II 25 19 18
14 10 21 18 21 42 41 42 II II 10 18 18 15
13 10 \8 16 \9 34 34 34 II 10 9 16 \5 14
8 18 3 3 8 4 4 4 18 26 27 6 9 \1

50 54 32 39 39 28 32 30 42 50 50 34 43 40

Clarificatio" Age"t

Liming pH .
Settling Rate:

% Settlings after 5 min ....
% Settlings after \0 min
% Settlings after 15 min
% Settlings after 30 min
% Settlings after 60 min

Clarified Juice Turbidity
Clarified Juice Colour .....

t·l t·\ t J! ~!
"Fabco,,"(MgOt "Fabco,," MgO "Fabco,," MgO "Fabco,," MgO "Fabco,," MgO

Lime' t 1 Lime i· 1 Lime t ! Lime! j Lime 1 if
Lime Lime Lime Lime Lime Lime Lime Lime Lime Lime

7·4 7-4 7-4 7·4 7-4 7-4 7·5 7·5 7·5 7·5 7·5 7·5 7·5 7·5 7'5

25
22
22
20
18
\2
44

Basic Inc.

Table IV
Reaction rates of various grades of magnesia

Basic Illc. Westvaco Kaiser Food Machinery Corp. Basic lnc.

Lightblll'lled 2665 2665 2665 2919 "Magox 93-MR" "Magox 93-HR"
"Magox 96-A" "Magox 93-MR" SNN·4147 MgO \4" 21" 28" 38" 200tt 325tt 200tt 325tt

grams/litre grams/litre grams/litre grams/litre grams/litre grams/litre
Min 0·8 1·2 \·6 0·8 1':< \·6 0·6 0·8 0·6 0·8 \'0 1·0 1·0 \·0 \·0 1·0 1·0 \·0

pH

0 5·70 5·70 5'70 5·60 5·60 5·60 5·55 5·55 5·55 5·55 5-60 5-60 5·60 5·60 5·60 5·60 5·60 5·60
\ 7-30 7-70 8·00 6·70 7·02 7·25 7-20 7·50 7·00 7-30 7·00 17'20 7-30 r' 3O 7·00 7·10 7·05 7·00
3 7·57 7·95 8'45 7·30 7·50 7-70 7'70 7·95 7-42 7-62 7-55 7-65 7-70 7'50 7-30 7-40 7-20 7-20
5 7-65 8·15 8'75 7-45 7-65 7·87 7-80 8·20 7·50 7·75 7-65 7-80 7·85 17'60 7·35 7·50 7-25 7-25

10 7·80 8·60 9·27 7'55 7·85 8·10 8·00 8·57 7'70 7-97 7·90 8·00 8·00 17-70 7-40 7-65 7·35 7-35
\5 7·95 8·90 9'55 7·60 8·00 8-40 8·25 8·80 7-85 8·20 8·05 8·10 18'\5 17-80 7·45 7·75 7-40 NO
20 8·05 9'15 7-70 8·20 8·57 8·35 7-95 8-40 8·\0 8·20 8·20 7-85 7·50 7-80 7-45 7-45
25 8'10 9·30 7-80 8·30 8·00 8'50

, Gaspro hydrated lime
t Sea water calcined magnesia (Food Machinery Corporation 2665)
** Iodine numbers
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t Iodine No. 38 (F.M.C.)
§ Iodine No. 14 (F. M.e)
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DETERMINATION OF SULPHUR DIOXIDE
IN WIDTE SUGAR

By A. CARRUTHERS, R. K. HEANEY and J. F. T. OLDFIELD
(British Sugar Corporation Limited, Re$earch Laboratories, Bramcote, Nottingham)

Introduction
Any method fo;' the determination of sulphur

dioxide in white sugar should have an effective range
applicable to sulphur dioxide contents of from less
than I p.p.m. to more than 20 p.p.m. At the midpoint
of this range the concentration of sulphur dioxide is
only about 0·3 micro-equivalents per gram of sugar
and it is desirable to measure sulphur dioxide at less
than one tenth of this concentration.

Most of the conventional procedures involve either
direct titration of a solution of the sugar with iodine"
or else modifications'" of the Monier-Williams
distillation', and, since the total amount of sulphur
dioxide in the distillate is normally too low for the
gravimetric variations, the distillation procedures are
also completed by titration of the sulphur dioxide
either as such or after oxidation tn sulphuric acid ..
Even with 0'02N titrant, the quantitative determina
tion of the sulphur dioxide from 50 g of sugar is only
sufficient to yield a titre of 0·075 ml for each I p.p.m.
of sulphur dioxide in the sugar so that the precision
of the determination is low in the lower ranges of
concentration; in distillation techniques, the physical
size of the apparatus necessary to handle the large
quantities of sugar can lead to excessive oxidation
and physical losses, while direct titration· of the bulky
sugar solutions is subject to interference and to oxida
tion and end-point errors.

More sensitive and specific procedures for estimat
ing low concentrations of sulphur dioxide were there
fore investigated and the selected procedure has been
developed from the acid-bleached fuchsin method of
STEIGMANN' and from the bleached para-rosaniline
method of WEST & GAEKE'.

The WEST & GAEKE method is somewhat misleading
in that the bleached reagent is prepared from "a 1%
aqueous solution of para-rosaniline hydrochloride".
None of the rosaniline dye-stuffs examined in the
present investigation have had a solubility approaching
1% and the probable explanation is that of PATE ef al.',
who suggested that the high solubilities reported for
some samples were due to the presence of diluting
amounts of some inert contaminant in the dyestuff.
In consequence the bleached reagents reported here
have invariably been prepared from a saturated
solution of the dyestuff. The bleached dye prepared
from the saturated solution was found to be stable
for at least five weeks and identical standard curves
were obtained on bleaching aliquots from a single
sample of saturated dye solution over a period of 3
months.

Various authors have selected different rosaniline
dyes for use in this type of reaction. As none of the
dyes would be chemically pure it is probable that
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the stated preferences refer to selection between the
particular commercial samples which were available
to the authors and not necessarily to any funda
mental superiority of one chemical compound.
Whereas WEST and GAEKE preferred para-rosaniline
to rosaniline, little difference was found in the sensi
tivity of the reagents available for the present investi
gation; although para-rosaniline hydrochloride (Hop
kin and Williams 6496.6) was marginally the more
sensitive, it did not appear to be as stable in the
bleached form as rosaniline hydrochloride (British
Drug House, Laboratory Reagent) and so the latter
was adopted for use.

The amounts of bleached rosaniline and formalde
hyde have been increase to twice those used by
WEST and GAEKE because, with the increased amount
of reagent, the absorption curve departs less from
linearity at the higher concentrations of sulphite.

An additional stage has been introduced into the
procedure; sugar solutions are adjusted to approxi
mately pH II before addition of the chromogenic
reagents.

Reagents
A. Saturated aqueous solution of rosaniline

hydrochloride: Suspend excess (about I g per 100 ml)
rosaniline hydrochloride in distilled water, heat to
about 50°C and allow to cool with shaking, then
stand for 48 hours with occasional shaking and filter.

B. Bleached rosaniline: To 4 ml of rosaniline
solution A, add 6 ml of concentrated hydrochloric
acid, mix and dilute to 100 ml. The decolorization
is not instantaneous and the reagent should not be
used for at least I hour after preparation.

C. Formaldehyde solution, 0·2%: Dilute 5 ml of
40% formaldehyde with water to I litre. .- .

Method
Dissolve the sugar under test in distilled water with

gentle mixing and add dilute sodium hydroxide to
produce a solution containing 0·5 to 30 [J-g of sulphur
dioxide per 10 ml and o,yhich is approximately 0'004N
with respect to sodium hydroxide. For most sugars
this concentration may be achieved in solutions
containing 4 ml of O·IN sodium hydroxide and
either 10 g or 20 g of sucrose per 100 ml. If the
general level of sulphur dioxide is less than 2 p.p.m.

1 AMBLER el al.: Ind. Eng. Chem., Allal. Ed., 1931,3,339.
• SAUNIER: Proc. 121h Session I.C.U.M.S.A., 1958, 106.
• DElBNER & BENARD: Ind. Alim. Agric., 1955.72,565,673.
• MONIER-WILLIAMS: Ministry of Heatth, Public Health Rpl.,

1927, (43).
, J. Soc. Chern. Ind., 1942,61, 18.
, Anal. Chern., 1956,28, 1816.
, ibid., 1962, 34, 1660.



DETERMINATION OF SULPHUR DIOXIDE IN WHITE SUGARS

------~------~B

SUCROSE 40G/100ML-ALKALI TREATED

CONTACT TIME, min
Effects of contact time and alkali on colour yield

the sucrose concentration may be increased to 40 g
per 100 ml.

Transfer 10 ml of the sugar solution to a clean
d>ry test tube (alternatively I to 4 g of dry sugar may
bp weighed and dissolved directly in a test tube
graduated at 10 ml and made up to volume after
addition of 0-4 ml of O·IN sodium hydroxide); add
2 mt of bleached rosaniline (B) followed by 2 ml of
0'2% formaldehyde (C). Mix and allow to stand at
room temperature for 30 ± 5 minutes.

Measure the optical density of the solution in a
I cm cell at approximately 560 mflo (a Kodak No.5
filter, peak transmission 545 mflo is' suitable) and
determine the sulphur dioxide content by reference
to a standard absorption curve produced under the
same conditions.

Standard Absorption Curve
The absorption curve is prepared by use of standard

solutions of known amounts of sodium sulphite
added to sulphur dioxide free sucrose, e.g. B.D.H.
"Analar" sucrose, dissolved in 0'004N sodium hydrox
ide. The sucrose is added to all the standard solutions
with the prime objective of minimizing oxidation of
the sulphite during preparation and handling of the
standards. Provided that the solutions are made
approximately 0'004N with respect to sodium
hydroxide before addition of the acidic bleached
rosaniline, the presence of sulphur dioxide-free
sucrose in concentrations of up to 40 g per 100 ml
does not sensibly affect the colour yield and it is

• A

3025

- NO ALKALI

unnecessary to match the sucrose concentration in
the standards to that in the test solutions.

Prepare a solution containing approximately 0'5%
Na,S03,7H,O in 10% sucrose and determine accur
ately}he concentration of sulphite by titration against
standard iodine solution.

Dilute 5 ml of the sulphite solution to 100 ml with
10% sucrose to give a primary standard whose known
concentration is about 50 flog S02 per ml. To prepare
the calibration standards, take l'O, 2'0, - - - - - 6·0
ml of the primary standard, add 4 ml of 0·1 N sodium
hydroxide and dilute to 100 ml with 10% sucrose
solution. Prepare also a zero standard omitting the
primary standard solution.

To 10 ml aliquots of the calibration standards add
the solutions Band C and measure the optical densities
as in the standard method.

Effecl of sodium hydroxide treatment
A solution containing about 250 flog sulphur

dioxide and 40 g sucrose per 100 ml may be prepared,
without sodium hydroxide treatment, by addition of
5 ml of the primary sulphite standard to 95 ml of
40% sulphite free sucrose.

If, without any sodium hydroxide addition, 10 ml
aliquots of this solution are treated with reagents B
and C then it is found, on development of the colour
as in the standard method, that the optical density
is greatest for aliquots taken immediately after
preparation of the sugar-sulphite mixture, and the

optical density decreases
with increasing contact
time before addition of
the.chromogenic reagents
to approach a constant
value when the contact
time is in excess of 10
minutes.

This fall-off in colour
yield is not due to
oxidation or irreversible
loss of sulphur dioxide
because, when the aliquots
are taken at the same
time intervals but are
treated with 0'04meq of
sodium hydroxide im
mediately before addition
of the chromogenic re-
agents, the colour yield is
almost constant regard
less of the time of contact
before the sodium hydrox
ide addition.

A typical pattern for
this effect ofcontact time,
either with or without a
subsequent addition of
sodium hydroxide, is illus
trated in Fig. 1. Either
water, 0-4 ml, or O·IN
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B
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Fig. 1.
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Effects of sucrose concentration and alkali on colour yield

3530

D

A STANDARD PROCEDURE -ALKALI TREATED

B SUCROSE lOG/l00ML- NO ALKALI

C 20G

D 40G

tration. Such a procedure would not be satisfactory
because, as shown in Table [, the additional SUlphur
dioxide liberated by the alkali treatment does not
represent a constant proportion of that obtained
without alkali, even when comparing sugars with
closely similar sulphur dioxide contents.

parative values for different sugars, with and without
sodium hydroxide treatment, are recorded in Table l.
The optical densities for both treatments were
converted to sulphur dioxide concentrations using the
calibration curve obtained by the standard procedure
with sodium hydroxide.

Table I
Effect of alkali treatment in tbe determination of sulphur dioxide

in white sugar
Sucrose Apparent Total

concentration SO! SO? Increase
in test without alkali from

rsolution alkali treated alkali
Sample (g/IOO ml) (p.p.m.) (p.p.m.) Irealmenl

A 20 3'1 3-8 22%
B 20 3·0 4·1 37%
C 20 3·2 3'7 16%
o 20 8·3 9·1 10%
E 20 8·5 10·2 20%
F 10 18·5 20·3 10%
G 10 17·7 19·8 12%

Superficially this effect appears-similar to the fall-
off in colour yield which was demonstrated with
the calibration standards in the absence of sodium
hydroxide. If the effects were identical, it might have
been possible to determine the total sulphur dioxide
in production sugars by omitting the sodium hydrox
ide and using a standard absorption curve prepared
also without alkali but with the same sugar concen-

10 15 20 25

SULPHUR DIOXIDE, Ilg/IOml aliquot

5

Fig. 2.

1·0

0·2

1j
E 0·8
u

sodium hydroxide, 0·4 ml, was added immediately
before the addition of reagents Band C to each
aliquot so that the final volumes of all the solutions
were equal.

At lower concentrations of sucrose, the pattern
for the reduction in colour yield is similar to that
recorded for 40% sucrose, but the difference between
the colour yield with and without sodium hydroxide
treatment becomes less as the sucrose concentration
decreases.

From these results it is apparent that if calibration
standards were prepared without sodium hydroxide
treatment, and the chromogenic reagents were added
within 5 minutes of preparation, then the absorption
curves would be erratic unless the contact times were
such that the colour yield fell off to an equivalent
extent in each standard. This situation would not
normally arise because the time required for prepara
tion of the various calibration standards would gener
ally give sufficient contact time for the colour yields
to fall to the constant values. Under these circum
stances, however, the colour yields for any given
sulphite addition would be successively reduced as the
sucrose concentration in the standards was increased.

Absorption curves prepared with.out sodium hy
droxide treatment from calibration standards at
sucrose concentrations of 40, 20 and 10 g per 100 ml
are recorded in Fig. 2,
showing the reduction in
colour yield with in
creasing sucrose concen
tration. The recorded
optical densities at each
sugar concentration have
been corrected for the
optical density of the
corresponding zero cal
ibration standard. The
absorption curve prepared
with sodium hydrox.ide
treatment at a sucrose
concentration of 40 g per
100 ml is also recorded in
Fig. 2. The corresponding
curves for 20 and 109
sucrose per 100 ml with
sodium hydroxide treat
ment were not distinguish
able from this curve.

If sodium hydroxide
treatment is omitted, the
potential error due to
fall-off in colour yield
becomes of increasing
significance with increas
ing sucrose concentration
in the calibration standards. This source of errror
is eliminated by the sodium hydrox.ide treatment.

In the determination of sulphur dioxide in white
sugar, without added sulphite, omission of the sodium
hydroxide treatment also leads to a lower colour
yield than is obtained by the standard method. Com-
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• INGLES: Australian J. CIzem., 1961, 14, 302.

8·9

0·3
3·5
3-8
3-8
4·1
9'1

19-8
20'7
22·6
28·4

R 1·0
S 4-6
T 4·6
U 5·4
V 6·0
W 10·2
X 19'2
Y 20·4
Z 22'4
Zl 30·6

Mean 9·8

Sample
H
I
J
K
L
M
N
o
p
Q

Experimental Results

For maximum precision a spectrophotometer would
normally be used to determine the optical densities
in this type of determination. Since the colorimetric
method makes possible the routine determination of
sulphur dioxide in the sugar factory, and factories
are more frequently equipped with absorptiometers
than with spectrophotometers, all the results recorded
in this paper have been measured with a Spekker
Absorptiometer using a Kodak No.5 filter.

Duplicate determinations with the same solution
of sucrose are reproducible with a scatter of less than
0·3 fLg (i.e. better than 0·3 p.p.m. with a sucrose con
centration of 10 g/IOO ml and better than 0·1 p.p.m.
at 40 g/IOO mI). The results of recovery experiments
are recorded in Table ll; the amount of added sulphur
dioxide was determined by the same procedure as
was employed in preparation of calibration standards.

Table II
Recovery of sulphur dioxide added to white sugar

Sucrose
concentratioll

in rest -- Sulphur dioxide (p.p.m.)--
solution Initial

(gIl 00 mt) • Value Added Found Recovery
40 0·49 I·40 1·82 98%
40 0'49 4·98 5'32 97%
10 10·2 19·9 30·5 102%

The results of the colorimetric determination were
compared with those obtained by the normal routine
procedure as employed at the Central Laboratory of
the British Sugar Corporation. This latter method
consists of a direct iodine titration of a solution of the
sugar after addition of sodium carbonate and phos
phoric acid. The Central Laboratory selected 10

Table Ul
Sulphur dioxide in white sugar by direct iodine titration and by

the rosaniline procedure
Sulphur dioxide (p.p.m. in whire sugar)

Iodine Rosaniline
titration procedure

1-4 0·2
2'9 0·7
0·7 1·1
~I 3·7
6·4 5·5
8·0 7·3
9·0 8·3

10·7 10'2
13·6 12-3
14·8 12-3

Moreover, when alkali treatment is omitted, the
rate of fall-off in colour yield immediately after
dissolving solid production sugars appears to be of a
rvuch smaller magnitude than that recorded in Fig. 1
for sulphite added to calibration standards. For
e~ample, finely ground sugar was dissolved at a
concentration of 30 g per 100 ml and the chromogenic
reagents, without sodium hydroxide, were added to
the first aliquot within 2 minutes of adding water
to the solid sample. The colour yield after this short
interval was only 2% higher than when the time inter
val was increased to 20 minutes, whereas the colour
yield was increased by 25% when the alkali treatment
was included. Presumably the sulphur dioxide is not
completely ionic even in the solid sugar.

It may be that the colour from production sugars
without alkali treatment could be regarded as a
measure of ionic sulphite in the solid sugar, provided
the value was converted to sulphur dioxide content
by reference to the standard absorption curve prepared
with sodium hydroxide treatment. Such a value is
probably of less commercial interest than a measure
of total available sulphur dioxide and in consequence
sodium hydroxide treatment of the sugar solution is
used in the standard procedure.

The concentration of sodium hydroxide is not
critical provided that the sugar solution is adjusted
at least to pH II and also that the amount is not so
excessive as to reduce sensibly the acidity of the
bleached rosaniline. The timing of the sodium
hydroxide addition is also not critical. The test
solutions and standards may be handled in neutral
or acidic conditions if required, provided the solutions
are made alkaline before addition~of the bleached
rosaniline; the time required for adjustment to volume
and pipetting the solutions gives adequate contact
time with the alkali.

Glucose (X-hydroxy sulphonate must be present in
any neutral solution of sugar containing both glucose
and sulphur dioxide. This compound is slowly
hydrolysed in hot acid solution so that the sulphur
dioxide from this source is distilled, though somewhat
slowly,' in the Monier-Williams procedure. The
sulphonate does not react with iodine in mildly
acid solution, but the compound is determined by
iodine titration if the solution is pre-treated with
sodium hydroxide or sodium carbonate solution.
The colour yield in the rosaniline procedure, without
alkali, was found to be very low, presumably repre
senting only that proportiol1 which has hydrolysed
in the cold acid medium. In alkaline solution,
glucose (X-hydroxy sulphonate is very rapidly hydro
lysed and the compound was found to be estimated
quantitatively by the rosaniline procedure with alkali
treatment as suggested for white sugar. The presence
of glucose (X-hydroxy sulphonate however is not the
predominant cause of the extra colour yield from
calibration standards when treated with alkali,
because addition of as much as 1% of hydrolysed
sucrose to the calibration standards did not increase
the difference between the two colour yields.
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samples representing current production sugars (H
to Q) and 10 samples of sugars which had been stored
for up to 12 months (R to Zl), the samples being
chosen so as to give as wide a range of sulphur
dioxide as possible. The sulphur dioxide contents
were determined by the rosaniline procedure and the
results are recorded in Table Ill. The iodine titration
values are those measured by the Central Laboratory;
for the stored samples these represent the concen·
tration as redetermined on selection and not the
concentration at the time of production.

The correlation between the two sets of data is
very good though of course the percentage differences
are greater for those sugars which contained less
than 5 p.p.m. because the end·point error for direct
titration is high at low sulphur dioxide contents.
On average the rosaniline determination gave values
which were 9% lower than the direct iodine titration
which is reputed to give slightly excessive results for
the estimation.

Summary
Neither distillation procedures nor direct titration

methods have sufficient intrinsic precision for the
determination of sulphur dioxide in those samples of
white sugar in which the concentration approaches
the lower limits of commercial practice. A sirnrle
and rapid colorimetric method, using acid bleached
rosaniline and formaldehyde, is described for the
determination of sulphur dioxide. The method is
applicable to sugars containing from less than I p.p.m.
to more than 30 p.p.m. of sulphur dioxide. The
solution of the sugar is treated with dilute alkali
before addition of the chromogenic reagents to
liberate lightly bound sulphur dioxide which would
not otherwise be determined by the procedure.
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THE RESISTANCE HEATER FOR THE PREPARATION
OF LOW GRADE MASSECUITES FOR CONTINUOUS

CENTRIFUGALS
By P. G. WRIGHT

(Sugar Research Institute, Mackay, Queensland, Australia)
Paper presented to the 12th Congress, I.S.S.C.T., 1965

Introduction

M
ODERN methods of processing low-grade

massecuite require that the material from the
~ pans be crystallized by controlled cooling in
stirred water·cooled vessels for periods of 24 to 72
hours, and then conditioned to a suitable viscosity
for satisfactory functioning of the centrifugals.
Conditioning is usually done by reheating the masse·
cuite, since this has been shown' to be preferable to
the addition of water or diluted molasses to the
cooled massecuite.

However, as pointed out by GUNDU RAO and
SASTRY', FOSTER, SOCKHILL and RELF' and others, the
reheating methods using water·heated coils in
minglers, or the coils of the crystallizer itself, tend to
promote considerable re·solution of sugar in the
massecuite. These methods are dependent on heat
transfer to a viscous massecuite film and usually
require a long residence time of massecuite in the
reheating unit. The control of this type of heating
is difficult as the temperature of the massecuite is
non·uniform, and water leakage into the massecuite
with consequent drastic re·solution losses has been
known to take place.
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Interest was aroused in alternative means of
reheating massecuite following a paper presented to
the 9th I.S.S.c.T. Congress by Doss and VISHNU' in
1956. These workers had examined the possibility of
electrical methods of heating and were impressed by
the possibility of the simplest type, that of electrical
resistance heating, where the massecuite itself becomes
the resistance between two metal electrodes, and
heat is generated in the material without any heat
transfer problems. WALLACE', working at the Sllgar
Research Institute, reported favourably on experience
with a modified version of the heater of Doss and
VISHNU and ,pointed out the application of this
reheating method to the continuous low-grade
centrifugalling process. Renewed interest in the
method was shown when several continuous centri·
fugals were scheduled for trial in Queensland mills
and the design of factory scale heaters was attempted.
The original prototypes were tested in conjullction

1 FOSTER et at: Proc. 25th COllf Queells/olld Soc. Sugar Calle
Tech., 1958, 179-188; I.S.I., 1959,61,84.

'Proc. 8th COliI'. DeculII Sugar Tech. Assoc. (India), 1951,
183-194.

'Proc. 9th COllgr. I.S.S.C.T., 1956, 2, 323; I.S.I., 1956, 58,
303-305.

'Proc. 27th COllf Queells/lIlld Soc. Sugar Calle Tech., 1960,
133-138: I.S.1.. 1960,62,254.



THE RESISTANCE HEATER FOR THE PREPARATlON OF LOW GRADE MASSECUJTES

with the centrifugals themselves and the design
problems gradually overcome till units of up to
25 kW capacity were successfully built and tested.
Commercial units of this capacity are now being
maJlufactured for widespread use throughout Queens
lan~.

Aspects ot design ot resistance heaters

The main considerations in the design of an
electrical resistance heater to heat low-grade masse
cuites before continuous centrifugals can be listed as
follows:

(a) Suitable layout of electrodes to give even
heating of massecuite with a minimum residence
time, and with an acceptable head loss due to friction
at the design flow rate.

(b) Power input capacity must be ample to heat
the design flow of massecuite through the required
temperature rise.

(e) The safety requirements of the electrical author
ities must be fulfilled.

(d) The design must lend itself to ease of control
of heating.

(e) The construction should be low in cost and
easy to maintain.

The layout of electrodes chosen for the production
factory unit was of the annular type, where the
massecuite flows through the space between the inner
metal pipe and outer concentric ring electrodes.
This resulted in a design conforming to all the above
requirements, although there was a tendency towards
maintenance of a hot stagnant film against the
electrode surfaces. Pressure drops were calculated
by the flow equation for streamline flow through
annuli as:

F -1

L = 3·31 x 10

where F = the head loss across the heater (metres of
massecuite), L = the length of the heater (metres),
.t; = the average viscosity of the massecuite (poises),
R = the massecuite flow rate (kg/min), and Do, D] =
the diameter of the outer and inner electrodes, res
spectively (cm).

Where Brookfield R.Y.T. viscometer figures were
used for viscosity measurement, it was found advis
able' to increase the value of the constant in the
equation above by 25% to 4·15 x 10-1• Where the
heater was to be supplied by gravity feed from a
crystallizer or head tank, it was considered necessary
to have a pressure head loss of less than one metre
per metre of heater, and this required that the elect
rode gap for heaters of a practical diameter be of the
order of 7·5 centimetres where massecuites of about
lO,OOO poises viscosity were being treated.

The power input for a heater to supply a continuous
low-grade centrifugal, whose effective capacity is 33
to 50 kg of massecuite per minute at 3000 poises
massecuite feed viscosity, is related to the degree of
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reheating required. The power requirement can be
easily calculated by the formula

p = '3 x ~ T X C,Jmass
14·33

where P is the power requirement (kilowatts), ~T is
the temperature increase required (OC), C'Jmass is the
specific heat of massecuite (found to be close to
0-45 cal/gtC), and R is the massecuite flow rate
(kg/min).

Thus for a reheating potential of 15°C, a heater
capable of delivering 23·5 kW would be required for
a machine handling 50 kg/min.

For the estimation of the area of electrode surface
required, it is essential to know the specific conduct
ance of the massecuite over the range of temperatures
to be encountered. This must be determined experi
mentally, as it is affected by the reducing sugar :ash
ratio in the material and the Brix of the massecuite.
For a heater where the electrode gap is constant along
its length it can be shown that the design specific
conductance is the logarithmic mean of the conduct
ance at the designed inlet and outlet temperatures.

The required length of an annulus type heater is
related to the pow~r and other factors by the eq uation

10glJl(~~) x P x 3·68 X 10" metres
L=

K x V' x pI
where k is the log mean specific conductance of the
massecuite (micromho/cm), V is the applied voltage
(volts) and pt is the power factor of the supply. L, P,
Do and D1 are as above.

In choosing the values of the electrode diameters,
and the applied voltage it has been found that too
great a current density through the massecuite tends
to induce breakdown of the system, giving rise to
spark discharges and localised charring of massecuite
near the edges of electrodes. In our experience the
limiting current density was approached where the

ratio [2V:' ~ ~",] approached 1·0 x 10-2 amp/

sq.cm., though this varied with the type ofmassecuite
and the flow velocity of the massecuite.

In the specification of a resistance heater one of
the important aspects is that of safety in operation.
Associated as it is with heavy machinery and piping,
the safety requirements become prime considerations
in design. In our designs the active metal electrodes
are completely encased in a glass fibre polyester
resin, the body being at least 0·7 cm thick. The
flanges and conical reducing sections at either end of
the electrodes are also of glass fibre, and all terminals
are enclosed in a waterproof terminal box. Grids
formed from intermeshed 1·6 mm thick copper strips
edgewise to the flow of massecuite are positioned at
the inlet and outlet of the heater, at least 15 cm from

Ii Proc. 31st COl~r. Queensland Soc. Sugar Cane Tech., 1964,
289-296; I.S.J., 1964,66,397.
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any active inner electrodes. These grids are connected
to the neutral link of the supply and have been
found experimentally to reduce the current leakage
to the external piping to below I milliamp. Fig. I
shows the arrangement of electrodes and grids in a
typical 25 kW rated heater.

the extra cost would be covered by a benefit of 0·1
to O' I5 units of molasses purity with this type of
heating over more conventional methods.

The performance of resisrance heaters when supply.:ng
continuous centnfugals

The heaters were installed in the line feeding the
continuous centrifugals, as near as possible to the
outlet valve. As the residence time of massecuite in
the heater and feed valve was only a few minutes it
was thought that there would be insufficient time for
re-solution of crystal when heating was carried out
in excess of saturation temperature. This had been
confirmed by WALLACE' on the small scale. Experi
ments were designed to test the effect of the degree
of reheating on the re-solution of sucrose, using the
continuous centrifugal itself as the molasses separator.
The combination was adjusted to a massecuite feed
rate of about 22 kg per minute and all water or steam
additions were rigidly excluded from the continuous
centrifugal. Samples of molasses from the centrifugal
were taken at various degrees of reheating in the
resistance heater, from no reheat up to nearly 17°C,
keeping the flow rate constant. Saturation tempera
ture estimations on the original massecuite indicated
that an average of only 1·7°C reheat was required to
bring it to saturation, so that in many cases reheating
was done to well in excess of the saturation point.
The molasses samples were analysed for purity, and
the purity rise due to the influence of reheating was
noted. These figures are shown in the form of a
graph in Fig. 2 together with the expected purity rise
as found by FOSTER' if the reheated material had
attained saturation conditions at the higher tempera
ture. One reservation with these figures is that the
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Fig 2. Re-solution of sucrose owing to massecuite reheating.

The control of a resistance heater can be by variable
voltage methods, which require relatively expensive
transformer installations, or by the saturable reactor
system, which also is relatively expensive. The
silicon controlled rectifier system, however, offers the
best possibilities of control and lends itself to fully
automatic control of the temperature or conductivity
of the reheated massecuite. With all these systems,
however, it is advisable to retain the facility of variable
area of electrodes, by dividing one or both electrodes
into six or more elements and arranging switching
equipment to activate them individually. A Jow-cost
manual control of the unit can then be retained if the
more elaborate system fails. This step switching can
be automated by suitable control equipment, and has,
in fact operated on some of our installations.

The initial cost of the resistance heater unit, with
fully automatic control, is low relative to the mingIer
systems alternative to it. Though it is too early to
assess fully the performance of production equipment,
the maintenance should be negligible, if adequate
safeguards against overheating and faults are made.
The running cost is, of course, the cost of the extra
electrical power consumed, which is a difficult
matter to estimate. In a typical Queensland factory,
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continuous centrifugal unit tested and thus the resi
dence time in actual production (and hence the
re-solution) would be only half that recorded. The
lower flow rate was chosen to avoid overtaxing the
cerrtrifugal, operating as it was with no water or
steam additions and at times on unheated massecuite.
The advantages of using the centrifugal as the molasses
separator in this test, e.g. the extremely quick separa
tion available as compared with pressure filtering,
and the true response of fine sugar particles to centri
fugation at differing viscosity levels, were quite
marked.

From Fig. 2 it is seen that reheating. to 10°C above
saturation point resulted in a rise in molasses purity
of 0·75 units above the original figure. as compared
with the equilibration value of 2·6 units. Reheating
to 15°C above the saturation temperature resulted in
a re-solution loss of just over 1·0 units compared with
the possible 3·9 units. As there is little doubt that
many water-heated reheating units give re-solution
values approaching the possible figures, it is seen
that considerable savings with regard to molasses
losses are possible by use of the resistance heater.
The author feels confident that the re-solution with
a properly designed resistance heating system should
be only about half that of the figures quoted here,
with the possibility of even lower losses when heaters
are designed to minimize the formation of stagnant
(and hence overheated) films in the active region of
the heater.

The resistance heater installation

From experience with various methods of arranging
the feed supply to continuous centrifugals the system
shown in Fig. 3 is considered most suitable. With
this system, no preliminary heating is necessary as all

Fig. 3. Arrangement for a continuous centrifugal station where
massecuile is pumped from a crystallizer.
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reheating can be achieved with a suitably large
resistance heater. [n some cases, where sufficient
head is available, it would be more convenient to
pass massecuite directly from the low· grade crystal
lizer through a resistance heater to the centrifugal,
rather than. pump to the mingier arrangement as
shown in Fig. 3. To reduce the holding time of
massecuite between the reheating and centrifugalling
steps, the resistance heater should be installed in the
feed line as near as possible to the feeding point of
the centrifugal. A vertical position for the heater is
desirable so that hot massecuite will not collect by
convection on one side of the unit. A unit of 25 kW
capacity would be adequate to reheat a supply of
cold massecuite to the centrifugal, but if partial
reheating is carried out by water-heated coils prior
to the resistance heater a 15 kW rated heater would
be sufficient.

The combination of the resistance heater and the
continuous centrifugal promises to reduce molasses
losses further if massecuites can be cooled to
higher viscosities (approaching 30,000 poises), as
this viscous material could be handled by gravity
flow through a large resistance heater, which could
reduce its viscosity to below 4000 poises so that it
would be accepted by a continuous centrifugal. This
would involve a reheat of up to 20°C, and with the
flow rates now possible (say 50 kg/minute) the resist
ance heater would require a rating of 31·5 kW.

Summary

The shortcomings of existing water heated minglers
for the reheating of low-grade massecuites prior to
centrifugalling are discussed. A survey of past work
on heaters using the electrical resistance principle
is made, and the design of these heaters outlined.
Detailed considerations are made of the design of a
full-scale resistance heater in which the electrodes
are laid out as concentric cylinders and the masse
cuite flows in the annulus between these. A design
of a unit which satisfies the requirements of low
pressure drop, compact size, safety, low cost and ease
of control is arrived at, and tests on units of this
type are reported. The largest unit, which is suitable
for heating 50 kg of massecuite per minute through
up to 17·5°C is reported on as suitable for installation
on present continuous low-grade centrifugals, pro
viding all the reheating required, starting from the
cooled condition of massecuite. The active metal
electrodes of this heater are enclosed in a glass fibre
body and the design has met the requirements of the
Queensland Electricity Authorities.

The. tests made on resistance heaters have con
firmed that the losses of sucrose due to re-solution
on heating are considerably reduced compared with
the conventional water-heated minglers. A review
is made of the optimum layout of the heater in relation
to the feeding system of the continuous low-grade
centrifugal. Future trends in the treatment of low
grade massecuites in the light of this new processing
tool are discussed.
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Refractory specialties and the sugar cane industry.
M. J. MELLOWES. Proc. 32nd Conf. Queensland
Soc. Sugar Cane Tech., 1965, 163-169.-An account
is given of the so-called "specialty" refractory prod
ucts of the non-basic type which include the fireclay
and high alumina refractories used in boilers. The
products include plastic firebrick, castables, gunning
mixes and mortars, and advantages of their use .are
reviewed. Furnace conditions and requirements in
a cane sugar factory are discussed and the use of the
specialties in such circumstances are explained.

* * *
Remote control of a reciprocating milling engine at
Mossman. G. U. PERSHOUSE. Froc. 32nd Conf
Queensland Soc. Sugar Cane Tech., 1965, 187-190.-A
low-cost pneumatic control system for a steam engine
driving one mill of the Mossman factory was installed
and shown to operate very well and with negligible
maintenance. A sensing plate was hinged in the top
surface of the feed chute to the mill, its lower edge
movement of t in being detected by a position trans
mitter, over a range of 3-15 p.s.i., which governed
the controller.

* * *
Timed programme subsider mud control. M. C.
REDWOOD. Proc. 32nd ConI Queensland Soc. Sugar
Cane Tech., 1965, 191-193.-The system described
provides for a timed programme controller having
electric or pneumatic switches operating in sequence
to permit flow of air via a pressure reducer to a series
of diaphragm valves which allow mud withdrawal
from the trays of a Dorr-Oliver A.T.V. clarifier or
from mud withdrawal points of a number of clarifiers.

* * *
Load cells for bulk weighing. J. F. KENNY. Proc.
32nd ConI Queensland Soc. Sugar Cane Tech., 1965,
20l-204.-The incorporation of a 150-ton capacity
load cell under each of the ten columns supporting
the 1000-ton sugar storage bin at Mossman factory
helped reduce inaccuracies in estimations of stocks,
the difference between the bulk terminal tonnage and
the bin tonnage ranging from -O-4l% to +0,77%
for total weights ranging from 151 tons to 444 tons.
The error with the continuous weighing system was
of the order of 4%. All the load cells are connected
to a transistorized weight indicator graduated in I-ton
units to which each cell is connected.

* * *
An automatic system for the removal of mud from
subsiders. C. S. HENDERSON and N. A. NIELSEN.
Proc. 32nd Conf Queensland Soc. Sugar Cane Tech.,
1965, 195-200. Difficulties with moisture affecting
relays, mud deposits on probes, and faulty solenoid
valve operation led to modification of the mud
removal control system at Racecourse mill.
Mud from three subsiders passes under gravity
through a 4-in dia. pipe to a 1400-galmud tank from
which it is pumped to a bagacillo mixer and thence
to the filters. Four level probes in the mud tanks
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are connected with relays and cause. in sequence
from the lowest level in the tank, the valve in No. I
subsider mud valve to open, No. I subsider mud
valve to close and No. 2 subsider mud valve
to open, No.2 subsider mud valve to close and :"\10.
3 subsider mud valve to open, and No. 3 subsider
mud valve to close. The probes are adjustable
vertically so that any subsider can bc isolated
or operated alone. Manual operation of the valves
is provided by means of a rotary 3-way switch
(open, automatic and shut) in the air line to each
valve. A high-low level warning is included and very
little maintenance is needed.

* * *
The research work of B. M. Munro. M. SHAW.

Proc. 32nd Conf Queensland Soc. Sugar Cane Tech.,
1965, 205-212.-A summary is presented of MUNRO's
work, for his doctorate thesis, on bagasse crushing
and the influence of imbibition on extraction. He
found that the Bri", in the 1st expressed juice varied
according to the cane preparation, the Bri", Distri
bution Coefficient being suggested as a measure of
the non-uniformity of the Bri", in the 1st mill, which
can be expressed as the ratio of the juice Brix to the
juice Bri", in the cane. Experiments showed a slight
upward trend of Brix distribution over the season,
the scatter of results being greater with older cane.
For mills after the Ist mill the Brix extraction factor
(Eur) was introduced; this is defined as the ratio of
the Bri", extracted by any particular mill to the Brix
supplied to that mill in the bagasse from the previous
mill, but does not include any Brix added by imbibi
tion. Using formulae derived by MUNRO, it is possible
to determine the Brix extraction in anyone mill from
the analysis of its bagasse and that leaving the pre
vious mill. Bri", extraction was found to fall signifi
cantly as the roller speed increased, but increased with
rising level of imbibition, while the quality of imbib
ition was found also to be important. Variation in
the Ist mill filling ratio was found to have a marked
effect on the 2nd mill and overall Brix extractions,
suggesting that the Ist mill should have as high a
filling ratio as possible. The Imbibition Coefficient
was developed, defined as the ratio of the actual
Bri", e"'traction to the theoretical Brix extraction.
The only factors having significant influence on the
imbibition. coefficient was found experimentally to
be the imbibition level and quality. For estimation
of the Bri", e",traction of a complete milling train,
which is a complicateo process, it is necessary to
calculate results from assumed values using a general
ized equation which is valid for any mill. An outline
is given of the manner in which MUNRO arrived at a
solution in h.is thesis; tests of the theory on the
exper.imental mill gave encouraging results and it is
considered possible, once more data have been
established for re-absorption factors and imbition
coefficients, to predict the performance of a milling
train or its reaction to changes in conditions. Also
briefly mentioned is the work on bagasse crushing.
for which MUNRO modified MURRY'S theories.
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The use of analogue computation to predict the per
formance of a milling train. G. E. RUSSELL. Proc.
32nd Conf Queensland Soc. Sugar Cane Tech., 1965,
213-22J.-The procedure used in designing an ana
rogue computer circuit simulating a single mill and a
rililling train is described and the various mathematical
expressions required are developed.The Pace 231 R
analogue computer at the Mechanical Engineering
Dept. of Queensland University can simulate a 3-mill
crushing train. Investigations have shown the effect
on the overall Brix extraction of mixing of some of
the juice expressed by the 3rd mill with imbibition to
the 3rd mill. It was found that the overall Brix
extraction decreases as more juice is recirculated
around the 3rd mill, although in practice the reduction
in extraction would not be so marked. Other problems
applicable to analogue computation are mentioned.

* * *
Some theoretical trends in the extraction performance
of crushing trains. C. R. MURRY. Proc. 32nd Co'?f
Queensland Soc. Sugar Cane Tech., 1965, 223-230.
Work carried out by MUNRO on the crushing of
bagasse and the influence of imbibition on extraction
(see abstract on p. 372) is reported. The prediction of
crushing train performance involved trial-and-error
solution of a complicated set of simultaneous equa
tions and the method has been programmed for a
digital computer at Queensland University. Results
of the computations are given in graph form and
show that the overall extraction increases almost
linearly with increasing 1st mill filling ratio, longer
trains being much less sensitive to Ist mill setting
than shorter trains. As the imbibition level is increased
(from 0 to 500% on fibre) the increase in overall
extraction tends to diminish, suggesting that there is
a level beyond which little gain in extraction can be
obtained, the level probably being lower for longer
trains. The gain in extraction obtainable by adding
a crushing unit to a longer train is less than that
with a shorter train. The extraction drops almost
linearly as the Brix of the imbibition is increased.
The drop is the same for all train lengths, being
approximately 1% extraction per 1·5°Bx in the imbib
ition liquid. Inadequate squeezing by intermediate
mills where the filling ratios were only slightly
increased for each mill resulted in lower extraction
than where "standard" filling ratios were used or
particularly where the steps were uniform between
Ist and last mills.

* * *
Continuous (centri)fugal and ;'esistance heater operation
at Pleystowe mill. R. J. BATSTONE and K. A. STUART.
Pmc. 32nd COI?f Queensland Soc. Sugar Cane Tech.,
1965, 237-239.-Difficulties encountered in the oper
ation of resistance re-heaters located between two
Werkpoor crystallizers coupled in series and a
Western States and a Hein, Lehmann continuous
centrifugal are discussed. Jt is concluded that for
voltages exceeding 300voltagecontrol is more suitable
than stepwise ring control for resistance heaters.
A screen installed between the two crystallizers
permitted continuous operation of the heaters by
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removing lumps of sugar which had broken off
from the cooling discs and preventing them blocking
the massecuite nozzles in the heaters. The cenlrifugals
required little maintenance except for screen replace
ment. At massecuite throughputs of up to 2 tons/hr
magma purities above 85 were readily produced,
while total final molasses purity rarely exceeded I
unit. The Hein, Lehmann type of basket consistently
gave higher magma purities than did the perforated
solid basket of the Western States machine, although
the latter handled heavy massecuites better than the
Hein, Lehmann machine which vibrated badly when
run at below full capacity or with heavy massecuite.
The highest purities were obtained when wash water
was directed onto the massecuite layer as it left the
accelerating cup of the Hein, Lehmann machine. At
wash water rates of below 4% on massecuite there
was no appreciable rise in molasses purity, while an
average of 0·6 purity was lost in the form of the fine
grain lost through the screens. A 0·25 unit purity
rise occurred through the Iteaters. A clear
relationship was established between massecuite
throughput and the loading on the centrifugal motor.
At high wash water rates (and therefore higher
magma purities) less molasses adhered to the crystals
in the upper p:ut of the basket and a lower motor
load resulted.

* * *
D.S.M. screens for screening mixed JUice. B. G.
ADKINS and E. D. JENSEN. Proc. 32nd Conf QueellS
land Soc. Sugar Cane Tech., 1965, 24l-249.-Tests
at Mossman and Bingera factories have shown lhat
Dorr-Oliver DSM screems removed more suspended
matter from mixed juice than did the drag-type
cush-cush screens. At Mossman the DSM screen
removed an average of 35% of the through-6-mesh
material compared with 18% with the cush-cush
screen, while at Bingera the results achieved with the
DSM screen were 40% with I-mm bronze bar spacing
and 36% with 1·7-mm stainless steel bar spacing.
No relationship was established between the amount
of bagacillo in primary mud and the amount of
suspended matter in the DSM-screenedjuice. Fluctu
ations in sugar filtrability are attributed to outside
factors such as weather and cane condition rather
than to the DSM screening. The DSM screens should
be periodically washed to eliminate build-up of small
cane particles on the bars, which raises the level of
removal but considerably reduces screen capacity.
Periodic turning of the screens is necessary, since the
deflecting action of the leading edges of the bars
tends to become progressively reduced owing to the
action of abrasive elements in the juice. Periodical
sharpening of the edges is also advocated.

* * *
Cleaning rotary filter screens. P. F. REHBEIN and J.
MECHESNEY. Proc. 32nd Conf Queensland Soc. Sugar
Cane Tech., 1965, 251-253.-At Millaquin the screens
of a newly-installed rotary vacuum filter became
blocked after 5 weeks by a I-mm layer of black scale
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containing large proportions of ash, silica, calcium,
iron and alumina. Washing the screens, detached or
in SilU, with a 1·5% solution of "Alclean" (manu
factured by L.C.1. Ltd.) plus sulphuric acid at 180°F
gave satisfactory results, increasing the percentage of
open holes from 60 to 95 and permitting the filter to
operate for six weeks before further cleaning.

... ... ...
Polyurethane foam: a recent thermal insulating
material. C. H. G. SMITH. Proc. 32nd Can! Queensland
Soc. Sugar Cane Tech., 1965, 255-260.-The charac
teristics, historical development, chemistry, mixing
techniques and applications of rigid polyurethane
foam are described. [t may be used as thermal
insulation, as an adhesive, for cavity filling and for
spraying on the walls of e.g. storage tanks as a
protective layer.

... ... ...
The calculation of mill settings. H. W. KERR. Proc.
32ml Can! Queensland Soc. Sugar Cane Tech., 1965,
261-264.-The delivery work openings of the last
mill in a train are determined by calculating the
weight of fibre passing through the mill in unit time,
converting this value to volumetric units and assum
ing that the desired delivery escribed '{olume is equal
to twice the fibre volume (a table is given of volume
of fibre per ton of cane for 10-16% fibre on cane).
Thus the delivery escribed volume = roll width x
peripheral speed x delivery work opening. For the
1st mill, the volume of (fibre + juice) in unit weight
of feed is calculated, and the cane volume obtained
from this. The volume of bagasse is determined
assuming a given pol extraction (70% pol) and a
corresponding delivery escribed volume (95% of
bagasse volume). For both the 1st and last mills the
settings obtained are for fixed mills; allowance for
a floating top roll will give a lower setting. The
settings of the intermediate mills are assessed on the
assumption that the delivery escribed volume from
mill to mill is on a progressively diminishing scale.
The optimal work ratio for each mill can be deter
mined by experiment.

... ... ...

Crushing on ungrooved rolls. T. J. SOLOMON. Proc.
32nd Con{. Queensland Soc. Sugar Cane Tech., 1965,
265-268.-Tests were carried out to determine the
extent to which grooving of mill rollers assists cane
feeding and crushing. Roller surface had no effect
on feed pressure, while grooving had a highly signi
ficant effect on the vertical roll load as well as on
compression ratio, preparation and feed depth and
on the interaction between feed depth and preparation.
Most of the grooving effect, it is suggested, is due to
the incomplete filling of the grooves by the cane,
thus giving the rollers a greater effective diameter
than the nominal and correspondingly decreasing the
work opening, but may also be due to the increase
in the roll load caused by the bending and shearing of
the fibre mat as it passes through the grooved rolls.
Ungrooved rolls caused significantly lower torques.
Juice extraction was lower for the ungrooved roll,
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the value at a nominal roll speed of 40 ft/min being
lower than at 20 ft/min, possibly because the un
grooved roll was not as efficient as the grooved roll
in allowing juice to escape.

... ... ...
Ultrasonic inspection in Queensland sugar mills.'
J. W. HILL and J. A. MCGINN. Proc. 32ml Con{.
Queensland Soc. Sugar Cane Tech., 1965, 269-275.
The theory of ultrasonic flaw detection is briefly
described and the application of this technique to
cane mill roller shafts discussed. During 1963 and
1964, 400-500 shafts per season were inspected by
this method and a number of faults detected. Diffi
culties with angle probing are mentioned. Use of the
technique for other shafts and truck axles is briefly
discussed.

... ... ...
The production of the sugar mill roller shaft. D. K.
KIRK NESS. Proc. 32nd Coni Queensland Soc. Sugar
Cane Tech., 1965, 277-289.-The various stages in
production of cane mill roller shafts from making of
the steel to forging and final heat treatment are
described. Testing and machining are also covered.

... ... ...

The manufacture and use of steel piping and tubular
products relative to the sugar industry. W. R. EDDY.
Proc. 32nd Can! Queensland Soc. Sugar Cane Tech.,
1965, 291-300.-The various methods of steel tube
making (continuous weld process, seamless tube
processes and electric welding) are described, as are
the different tube finishing processes used. The
production of flanges and fittings is also dealt with
and protection and uses of steel piping discussed.
A list of Australian, British and U.S. standard codes
and specifications is appended.

... ... ...
The colour problem of raw sugar for (the) export
market. S. C. GUPTA and N. A. RAMAIAH. Indian
Sugar, 1965, 14, 793-80 I.-Certain printing errors in
the original article' have been corrected and the
complete article re-published.

* ... *
Liquid sugar refinery boasts efficient techniques.
ANON. Sugar y Azucar, 1965, 60, (5), 44--46.-At the
liquid sugar refinery of Inland Sugar Co., which
uses a total plant staff of only 65 for the processing
of 650 tons of raw sugar daily, the raw sugar is stored
in an inverted conical bin with a capacity of 6000
tons filled by Stephens-Adamson conveyors handling
200 tons/hr. Raw sugar f1uw, mingling and affination
are controlled from the Servo-Balans weigher which
increases or reduces input according to refinery
requirements. The magma from the~;mingler is
fed to three completely automatic Western States
centrifugals. Wash house and raw sugar warehouse
operations are controlled from one control panel.
Two clarifiers designed and built by the parent
company, SuCrest Corp., handle the melt at" the rate
of 40 tons/hr, after which the liquor is filtered on

'1Ildi(J1l Sligar, 1965, 14, 719-729; 1.5.1., 1965,67, 30g.
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three rotary Vallez filters each of 730 sq.ft. filter
surface. Mud filtration is effected by two 370-sq.ft.
Vallez filters. The liquid is treated with granular
carbon and in nine decolorizing and demineralizing
fesin columns, after which it is polish - filtered.
After evaporation in a triple-effect evaporator, the
syrup is cooled and stored in tanks each of I million
gal capacity. Blending to customers' requirements
involves Foxboro proportion controllers, in-line
mixers, and temperature and flow controls.

C-sugar that was considered of too high a quality to
be melted. Instead, the single-cured sugar was
mingled with A wash to form a 900 Bx magma, which
was mingled with single-cured B-sugar. The mixture
was then double-cured, w~shed with water and
steam dried. The resultant light coloured sugar of
98·6-99'0 pol was bagged for delivery to a refinery.
The advantages and disadvantages of the process are
listed.

* * *

***

Suggestions for the setting of vertical feed chutes.
A. VAN HENGEL. Proc. 38th Congr. S. African Sugar
Tech. Assoc., 1964, 33-36.-The use of closed feed
chutes in Natal factories is discussed and the approach
to their use in Natal, where the mill being fed is
generally provided with a feeder roller, compared
with that in Australia. Calculations of feed chute
setting ratios give values very much lower than those
normally accepted, values of R1 (feeder opening:
discharge work opening) ranging from 7·0 at the 1st
mill to 5·0 at the 6th mill. The question of pre-com
pression of the material in gravity feed chutes is
discussed in connexion with the possibility of lower
ratios for the setting of the feeder roller and the need
for stronger feeder rollers. It is suggested that these
factors will lead to the introduction of 4-roller mills.

Practical automation. D. L. HUGHES. Proc. 38th
Congr. S. African Sugar Tech. Assoc., 1964, 57-60.
The factors governing application and successful
operation of automatic control panels are discussed
with particular reference to the automatic cane
carrier control at Umfolozi which has been in opera
tion for two seasons. The moisture and fibre % cane
indicated that the controls have no adverse effect on
crusher performance, while cane knife choking has
been completely eliminated.

***
Taiwan strives for improved refining quality. H. S. Wu.
Sugar y Azucar, 1965, 60, (5), 47-50.-After a brief
description of carbonatation, the advantages of
middle juice carbonatation are discussed. The
merits of the process include lower fuel and limestone
consumption than in the de Haan process, much
lower consumption of NaOH for cleaning and greater
removal of non-sugars. The question of optimal
juice Brix for elimination of sulphate is considered.
The sugar obtained by the middle juice carbonatation
process is considered comparable to refined sugar.
The refining quality of Taiwan raw sugar is discussed.
Filtrability was improved by adding phosphoric acid
in clarification. Juice samples from different sources
were carbonatated and filtered. The quantity of non
sugars in the original sample and in the filtrate differed
only slightly, but there was a marked difference in * * *
the turbidity. It is suggested that it is more 10gicallPZl~)
to assess filtrabillty on the baSIS of the carbonatated' !"The four-roller mill. R. H. RENTON. Proc. 38th Congr.
liquor rather than on raw sugar ":lelt, turbidity being S. African Sugar Tech. Assoc., 1964. 37-42.-Details
easier to measure than the filtration rate. Carbonat- are given of a 4-roller mill design. The mill is fed
alton and filtratIOn. of a sugar melt. befo~e IOn through a vertical gravity chute, the feed roller being
exchange treatment Incr.eased the demlllerallzalton set slightly below the top roller to facilitate drainage
capacity and the decoloflzlllg effiCiency of the reslll. of first expressed juice, particularly from the front

* * * of the feed chute. The bagasse is transferred by a
conventional trashplate to the bottom roller and then
to the discharge opening by a second trash plate.
The discharge is almost vertical to enable maximum
use to be made of gravity in draining the messch
aert grooves. When the top roller lifts it closes the
feed opening, making the system stable. The feed
roller drive is through a set of gears from the pintle
end of the top roller, and the whole top roll assembly
can be swung back to expose all the bottom rollers
for easy removal of these and the trash plates. An
extraction performance of 75-80% is envisaged, based
on a present 70% extraction with the three··roller 1st
mill.

Fluidized bed cooler solves lumping problems. TECH
NICAL STAFF, TAITO CO. LTD. Sugar y Azucar, 1965,
60, (5), 52-54.-Details are given of a horizontal
continuous multi-chamber fluidized bed cooler manu
factured by the Kurimoto lron Works Co. Ltd.
(Japan). At a sugar throughput of 6·9 tons/hr the
sugar temperature was reduced from 51·l o C to
28·5°C compared with a drop from 50 to 40°C in a
rotary cooler with a throughput of 6·5 tons of sugar
per hr. At a throughput of 6·3 tons/hr the rotary
cooler reduced the temperature from 54 to 48°C
compared with a drop from 50·8 to 31·9°C in the
fluidized bed cooler at a throughput of 6·2 tons/hr.
The M.A. and C.V. of the bed-cooled sugar were 0·374
and 0·238 respectively, compared with 0·373 and
0·276 with the rotary cooler. Disadvantages include
the much higher power consumption than with the
rotary cooler.

* * *
Experiences with commercial bagging of "C" sugars
in Luabo-Mozambique. T. COVAS. hoc. 38th Congr.
S. African Sugar Tech. Assoc., 1964, 30-32.-At
Luabo white sugar factory, seeding of the C-masse
cuites with a slurry instead of icing sugar gave a
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Wear of metals in carbonatation juice. N. A. SOLOGUB.
Sakhar. Prom., 1965,39,345-347.-The tests reported
prevIOusly' have been extended to 14°Bx, 91 purity
unfiltered 1st carbonatation juice of pH 10·8-11·2 and
containing 2·5% lime. The most wear-resistant pair
comprISed St. 5 steel and Br.OTsS 5-5-5 bronze this
being only slightly better than St. 5 steel with' SCh
15-32 cast iron. The steel in the first pair wore less
than In the second pair, while the bronze wore more
than the cast iron. The steel-cast iron combination is
preferred under factory conditions where abrasive
substances such as sand are present in juice. The
durabJilty can be II1creased by increasing the carbon
content of the steel or by heat and/or chemical treat
ment. Non-ferrous metals are not recommended.

* * *
Method of liquidating carbonatation vessels. P. S.
MAKStMUK. Sakhar. Prom., 1965, 39,' 347-350.-The
methods used at various Soviet sugar factories for
Ilquldatll1g defecation and carbonatation vessels are
described. Of these, the one preferred is that in
which drainage pipes from the pre-defecation and
defecation tanks and Ist and 2nd carbonatation
vessels all lead down to a settlin cr tank with an
inverted conical bottom. A screw c~nveyor removes
the muds from the bottom, while the decanted juice
IS pumped to the pre-liming tank. Also recommended
is a scheme in which the sediment is collected in a
settling tank as above, but the juice is fed through a
trap. to the 1st carbonatation pump which transfers
the JUice to the vacuum filters. Variations of these
schemes to fit in with existing factory processes are
also described. The need for new designs of defecation
and carbonatation vessels is emphasized, since present
designs do no! provide for complete settling and
removal of muds.

* * *
Electricity supply to the beet yard. A. M. BOBYLEV.
Sakhar. Prom., 1965. 39, 378-379.-A scheme for
electricity supply. to the beet pile ventilating fans
and a f1oodlightll1g system, whereby distribution
boxes and light towers would not interfere with the
beet pileI's and un loaders. are described.

* * *
Balancing the components of sugar factory equipment.
M. l. RVBALKIN. Sakhar. Prom., 1965,39, 351-352.
Balancll1g, both static and dynamic, of moving parts
and the effect of Imbalance on the working life of
sugar eqUIpment are discussed briefly. As regards
ccntnfugals. mention IS made of the choice of correct
proportions of the baskets. exemplified by the West
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German "Kreisel 1000" machine in which the basket
height has been reduced from 850 to 600 mm and
its diameter increased to 1550 mm.

* * *
Control of the level of performance of a factory in
crystallization of low-grade massecuite. B. 1. KATS
and D. E. SI-IEINERMAN. Sakhar. Prom., 1965, 39,
369-370.-A number of recommendations are made
to eliminate difficulties in working low-purity products
and obtain Plolasses of low purity. These include
the use of double-curing and high speed centrifugals.
Determination of molasses viscosity and standard
molasses purity should be made routine and maximum
permissible levels of molassses sugar should be
established by examining past years' data for the
factory in question.

* * *
Observations on a beet pulp drum dryer heated by
waste gas. E. LEBEDA, L NESVADBA and W. VON
PROSKOWETZ. Zeitseh. Zuekerind., 1965,90, 265-269.
Tests were carried out to determine the total amount
of heat required to dry the pulp and evaporate the
water, whereby half-dried pulp samples were with
drawn at two points in the drum. The temperature
was determined at eight points and the CO, content
of the gas at four points. The results are compared
With those obtained from direct heated dryers.
Particular attention was paid to the progressive
II1crease .In the water vapour content of the gas,
overheating and the R.H. of the surrounding air.
Further tests are to be made during the next campaign.

* * *
Diffusion water preparation. S. ZAGRODZKI and A.
SOKOLOWSKI. Suer. BeIge, 1965, 84, 353-366.-Ex
periments to determine the. ammonia concentration
in condenser water used for diffusion are discussed.
The results show that ion exchange resins of the
strongly acid type ("Wofatit KPS 200") can remove
up to 90% of the ammonium ions while operating at
a temperature ashlgh as 100°C, although the efficiency
depends on the use ofa battery system of regeneration.
Saturation of the water with SOo is also effective
the ammonia being converted to ammonium sUlphit~
and some blsulphlte. WIth a DDS diffuser condensate
sulphitation raised the purity of juice from 87·35 to
88·' and reduced the colloid content from 3·317 to
2'757 g/IOooBx. Chlorine water is also effective
in neutralizing condenser water. COo in carbonatation
gas is suitable only for treatment or water of pH 6·5
and II1volves uSing a large excess of gas, while it does
not reduce the raw juice colloid content unlike ion
exchange resin treatment, chlorine and SO,.

1I.S.J., 1965,67.277.



BEET FACTORY NOTES

New beet factory doubles as cane refinery. A. G.
SIELAND. Suga,. y Azuca,., 1965, 60, (5), 57-58, 69.
Some information is given on the Montezuma beet
factory of Empire State Sugar Co. which was planned
to· start operations in October 1965 with a daily
slic;,ng capacity of 4000 tons of beet. It is also planned
to refine cane sugar during the off-season. Much of
the equipment, including a tower diffuser, is supplied
by BMA, but a Stearns-Roger pulp dryer is included
as well as Western States fully-automatic centrifugals
for the white sugar. The only piece of equipment
needed additionally for cane raws processing is a
mingier built by Western States to the sugar company's
own specifications. The mud filters are supplied by
Filtration Engineers and the 2nd carbonatation juice
filters and tllick juice pressure filters by U.S. Filters.
The quintuple-effect evaporator and vacuum pans
are built by Goslin-Birmingham. The sugar is to be
dried in a Standard Steel granulator and stored in a
29,OOO-ton Weibull silo or is sent direct to packaging.

* * *
Mathematical approach to determine vacuum pan
boiling time for full seeding method using milled fondant.
A. S. CHANG. J. Arne,.. Soc. Suga,. Beet Tech., 1964,
13, 201-213.-The time taken to boil a strike can be
calculated from the following equation:

InP=lnr-k(S-I)t
where P = mother liquor purity, po = initial standard
liquor purity, S = supersaturation, t = boiling time
and k = constant. The equation, valid for boiling at
constant supersaturation and pressure, and applicable
where the sugar from the mother liquor is deposited
on the existing sugar crystals and is retained on the
centrifugal screen, can also be used to calculate the
high green purity, given the initial thick juice purity,
boiling time and constant supersaturation. The value
of k must be determined for each factory. The
boiling time can be considerably reduced by boiling
at higher supersaturation provided this does not
exceed J'5, the upper limit of the metastable zone.
1f it does exceed this value, much of the fine grain
formed will pass through the centrifugal screen to be
remelted in the high green syrup. Under these cir
cumstances, the high green purity will differ from
that calculated from the above equation.

* * *
Thin film ultra-violet sterilization of liquid sugar using
the Aquafine sterilizer. R. S. GADDIE, R. R. WEST
and E. G. BENNISON. J. Amer. Soc. Suga,. Beet Tech.,
1965,13, 214-217.-A G-4liquid sugar sterilizer manu
factured by Aquafine Corporation* was used to
sterilize 66'5°Bx liquid sucrose in tests to determine
the optimal flow rate. At 20 g.p.m. flowing through
a single unit operating at normal radiation level, 6
volume throughputs of 1200 gal of the liquid sugar
killed sufficient yeasts in a heavily contaminated
sucrose t.o bring it within the standards of the National
Bottlers' Association, while greater contamination
required 12-20 volume throughputs. One single
pass at 20 g.p.m. through two units will bring t.he
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effluent. within the Bottlers' Standards. Liquid
sucrose-corn syrup blends could be brought to a
satisfactory bacteriological level suitable for most
consumers at 20 g.p.m. using two sterilizers in series.
Since the apparatus operates on the principle of a
t.hin film condition being presented to the radiation
for each particle of syrup, extremely turbulent flow
conditions are required and 10 g.p.m. was found to
be inadequate.

* * *
An evaluation of a multiple-bed deionization process
for beet sugar recovery. F. X. MCGARVEY. J. Arne,..
Soc. Sugar Beet Tech., 1965,13, 252-280.-Treatment
of 2nd carbonatation juice by passing it through an
"Amberlite lR-120" cation exchange in H+ form and
then passing through "Amberlite lRA-68" weakly
basic anion exchanger is discussed. In the process
described the juice cations are removed by the cation
exchanger in a so-called "merry-go-round" process,
in which it passes through one column (A), then
through a second column (B), loading of both columns
stopping when the effluent. pH from column A is
raised to 3,8-4,0. Then column B will contain about
20% of its exchange sites in combination with amino
acids and betaine. Column A is then regenerated,
and a third column (C) started up. Flow through
column C to column B continues until the pH of the
effluent from column C is 3·8-4·0, when column B
will be about 40% loaded with amino acids. Column
C is then regenerated and flow started from column
B to A until the pH of the effluent from column B
reaches 3·8-4·0. Column B is then regenerated while
column C is loaded at a low flow rate. For continuous
operation, a 4th column is desirable, since with 3
columns an occasional cycle must be operat.ed at a
low flow rate to maintain the system in phase. The
amino acids are recovered by eluting the appropriate
column (initially column B) with 10% ammonium
hydroxide or NaCI. The various steps in the process,
materials balance and costs of the scheme are dis
cussed in some detail. Under suitable conditions a
significant gain in sugar recovery at a capit.al cost of
about $100-125 per ton of beet is claimed, the cost
of non-sugar removal being 4-5 cents/lb depending
on juice purity and plant size. While the costs and
sugar recovery are better than with the Steffen process,
one serious drawback is considered to be the need
for juice cooling to prevent invert formation in the
cation exchanger bed and possibly thermal instability
of the anion exchanger.

* * *Progressive pre-liming system used in Poland. S.
GAWRYCH. Gaz. Cukr., 1965,73, 82-88.-Full details
are given of the results obtained at various Polish
sugar factories using different methods of pre-defe
cation. The tabulated data are accompanied by some
dat.a taken from the literature. It is shown that, as
regards 1st and 2nd carbonatation juice properties,
the most suitable method for Polish factories is the
Brieghel-Mliller counter-current method with return
of 40% 1st carbonatation juice.

• 1230 Sunset Boulevard, L~s Angeles 26. Calif., U.S.A.



NEW BOOKS AND BULLETINS

Genetics and Breeding of Sugar Cane. G. C. STEVEN
SON. 284 pp., 51 X 81 in. (Longmans, Green
& Co. Ltd., 48 Grosvenor St., London W.I.)
1965. Price: 70s Od.

During the last twenty years or so, as is well known,
the cultivation of improved varieties of sugar cane has
been responsible for greatly increased yields of cane
and sugar in many different parts of the world. No
one will deny this. But, for high yields the use of
these improved varieties is not in itself enough and
must be accompanied by good agricultural practice
and the correct use of fertilizers, insecticides, etc.,
for the area concerned.

The appearance now of a book outlining all the
recent advances in sugar cane breeding is appropriate,
especially as the author has spent thirty years in
cane breeding and has himself made many notable
scientific contributions to the subject whilst working
in various cane growing countries.

The introductory or early part of the book is
concerned with the general botany of sugar cane and
the history of its cultivation in the major cane
growing countries. There are d~scriptions of the
basic forms of wild and cultivated sugar cane with
informative and detailed accunts of Saccharum
o/ficinarum (noble canes), S. spontaneum, S. barberi,
S. sinense, S. robustum and S. edule. The chapters
that follow then deal with the history of sugar
cane improvement, flowering of sugar cane, breeding
methods, variation and inheritance in sugar cane,
sugar cane cytology, breeding systems and the
philosophy of sugar cane breeding. There is an author
and a subject index and the book is well illustrated
with good quality photographs, some in colour, as
well as with line drawings. References are given
after each chapter.

The information which the author gives on the
history of cane varieties in different cane growing
countries, a subject which he has studied very closely,
is noteworthy and will interest many people besides
the cane breeder. The early introduction of cane
varieties from one country to another has also received
the author's close attention, these introductions
having taken place at a time when phytosanitary
precautions were quite non-existent. He is able to
indicate how some of the serious sugar cane diseases
of today were probably spread from one country to
another and the time when this took place. This all
has a bearing on his main theme and the inheritance
of disease resistance, so important today, is given
the prominence it deserves in the book and occupies
12 pages. The following diseases are dealt with in
turn: gumming, mosaic, smut, leaf scald, red rot
and downy mildew.

The flowering of sugar cane is another subject
discussed at great length which is likely to interest
other readers besides the plant breeder, for the
control of flowering in commercial plantations to
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avoid reduction in yield is receiving increased atten
tion in some countries. In considering the control of
flowering for breeding, the methods that have been
adopted in several different cane growing countries
are dealt with.

In the chapter devoted to sugar cane cytology
discussion falls under the following headings:
somatic cytology, meiosis, male sterility, embryo sac
development, fertilization, chromosome numbers in
Saccharum species, the cytology of interspecific
crosses, intergeneric hybrids, the cytology of selfing
and parthenogenesis.

This is the first book devoted entirely to sugar cane
breeding and the author has here performed a valu
able service for present and future sugar cane breeders
and for the sugar cane industry in general.

F.N.H.

* * *
Anuario Azucarero de Cuba 1962. (Cuba Sugar Year

Book.) (Cubartimpex, Apartado 6540, La
Habana, Cuba.) 1965. Price: $5.00.

The 26th edition of the Cuba Sugar Year Book
contains information on the Cuban sugar industry,
including statistics, details of fiscal and social laws,
general infonnation, etc.

* * *
Sugar. 84 pp.; 6 X 8 in. (Barclays Bank D.c.a.,

54 Lombard Street, London E.C.3.)

This is a well-prepared book intended for the reader
who has little knowledge of the sugar industry. It
covers both beet and cane, but in the section dealing
with the industries of certain countries only one
beet-growing country is represented out of a total of
II. Information is given on the International Sugar
Agreement and the Commonwealth Sugar Agreement
and on the main Commonwealth sugar importers
(U.K. and Canada). World sugar trading and the
production levels in various countries are also covered.
The book is illustrated with black-and-white and
coloured photographs.

* * *
World and U.S. Domestic Price Movements. (C.

Czarnikow Ltd., Plantation House, Mincing
Lane, London E.C.3.) 1965.

This is a six-colour 'hart prepared and published
by the well-known sugar brokers and covering the
period January 1957-December 1964. It records
weekly variations in the London Daily Price, New
York No.4 and No.8 Contract spot prices. New
York No.6 and No.7 (Domestic) Contract spot
prices, and the Commonwealth Negotiated Price.
The prices are in cents per Ib and £ per ton. Factors
exerting significant effects on the prices over certain
periods are noted at the appropriate places on the
graph. An inset panel gives a chart of average
world values (cents/lb) in the period 1926-1964.



(Molecular) association reactions during the pre
crystallization period in supersaturated aqueous sucrose
solutions. N. TIKHOMIROFF. Zucker. 1965, 18, 225
232, 257-264.-Sen itive physical methods werc used
to cxaminc changes in the physico-chemical properties
or supersaturated aqueous sucrose solutions'. They
included radial chromatography, ascending chromato
graphy, microcalorimetry, optical density and vis
cosity measurements, dilatometry, interferometry
and measurement of dielectric constants and losses.

* * *
The effect of fertilizers on some inorganic constituents
of juice. K. C. LEVERINGTON, J. R. BURGE and J. M.
SEDL. Proc. 32nd Con{ Queensland Soc. Sugar Cane
Tech., 1965, 113-11 S.-Analyses of juice for N, P and
K arc presented from two N X K factorial trials.
Heavy N applications raised the juice N level whilc
lowering thc P and K contents, the former to the
extent that with high N, clarification problems could
arise early in the season. Applications of K do not
affect the juice N or P contents, but sufficient K
fertilizer will raise the juice K level.

* * *
Comparison of methods of determining the degree of
infection of a DDS diffusion plant. .I. JANUSZEWICZ
and K. MOSSAKOWSKA. Gaz. Cukr., 1965,73,89-93.
Five different methods of determining the degree of
bacterial contamination in press water and raw juice
from a DDS diffuser were used during the J964/65
campaign. The most suitable method proved to be
onc describcd carlier' which uses triphenyl tetrazolium
chloride (TTC) and in which the coloration resulting
from TTC reduction before and I! hr after placing the
sample in the incubator is determined. The positive
effect 01'0·008% fonnalin (on beet) on bacterial activity
as determined with TTC was demonstrated.

* * *
Paper chromatographic determination of raffinose in
sugar beet molasses. F. JANTZEF and A. L. POTTER.
J. Allier. Soc. Sugor Beel Tech., 1965, 13, 218-224.
The molasses sample is heated with occasional
stirring in a water hath at 100°C or in an oven at
110°C until it is homogeneo~s. It is then clarified
(i) with lead acetate and filtered or (ii) with lead
~cetatc, liltered, and washed with 80% ethanol through
a column made of a slurry of cellulose powder and
absolute ethanol. The treated solution is subjected
to descending chromatography on paper, about 64 hr
being requircd for raffinose separation from those
sugars that interfere with its measurement. The spots
are then developed wi~h p-anisidine and the colour
measured with a colour difference meter or a trans
mission densitometer. With the former instrument
the result were within about 5% of the mean, whilc
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with the latter the results were within about 10% of
the mean. Clarification method (i) was satisfactory
for the samples used, whilc procedure (ii) removed
more colouring maller, so that if chromatography
does not separate the raffinose from colour bodies,
method (ii) may be necessary. Polarimetric measure
mems of raffinose content showed a considerable
scaller, ranging from 0'25% to ',44%, compared
with 1·01-1·21% using the chromatographic method.

* * *
Determination of raffinose in beet molasses. F.
SCHNEIDER, A. EMMERICH, C. REICHEL and N.
SENDKOMEN. Zucker, 1965, 18, 286-292.-A number
of paper chromatographic and enzymatic methods of
raffinose detennination were compared in tests using
several molasses samples. The best reference methods
were found to be those of WElDEN HAGEN & SCHIWEK 3

(deionization of molasses solution followed by
paper chromatography and planimetric spot size
determination) and BoTTGER & STEINMETZER' (an
enzymatic method the suitability of which is dictated
by the level of the stachyose content of the molasses,
which should not greatly exceed the maximum of
0·02% found in the comparative tests). Th.e best
factory control method proved to be the thin-layer
chromatographic method of SCHNEIDER el aI', while
a visual paper chromatographic method' is also
recommended.

* * *
The occurrence of stachyose in beet molasses. F.
SCHNEIDER, A. EMMERICH, C. REICHEL and N. SEND
KaMEN. Zucker, 1965, 18, 292-294.-The isolation
and quantitative determination of stachyose (a
tetrasaccharide containing two galactose molecules,
one glucose molecule and one fructose molecule) were
investigated. Descending chromatography was used
with 7: I :2 II-propanol-ethyl acetate :water as solvent
and ",-naphthol-phosphoric acid as developer. The
paper strips were eluted with distilled water, and salts
and colouring matter removed by ion exchange, the
eluate finally being evaporated ill vacuo at 35°C to a
syrup. Identification was carried out using a one
dimensional technique (with 80:20 phenol :water as
solvent for the second run). In both cases dimethyl
p-phenylenediamine was used as spray reagent. For
quantitative detem1ination a number of chromato
grams were prepared to enrich the stachyose, the
amount found (0,017%) being considered the maxi
mum to be found in West Gennan molasses. A
method for producing pure stachyose from soya

1 See also PIDOUX: I.S.l., 1965,67,92.
'I.S.l., 1965, 67, 186.
3 ibid., 1960, 62, J06.
• ibid., 1959, 61, 284.
5 ibid., 1965, 67, 218.
G idem ibid., 1959, 6t, 317.
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beans is described and the influence of stachyose on
raffinose determination by various methods is dis
cussed. With the BOTTGER & STEINMETZER enzymatic
method' the interference is considered negligible,
while there is no distorting effect with paper chromato
graphy. The polarimetric double-enzyme method
gives a value of 1·148°S for 1% stachyose compared
with 0'739°S for raffinose, i.e. 1% stachyose simulates
1'5% raffinose.

thus more easily removed by affination, while the
starch is thought to co-crystallize with the sucrose.
Starch constituted 85% of the gums removed in
filtration. Bone char did not adsorb any gums, while
51 % of the starch in fine liquor enters the refi.\led
sugar compared with 34% of the starch-free gums.
The percentage of starch in total gums in refined
sugar (37) is about the same as in the washed sugar,
despite the removal of 44% starch in filtration .

* * * • * * *
The specific filtration rate. B. BRUK ER. Zucker, 1965,
18, 299-300.-Details are given of a procedure for
determination of the specific filtration rate using the
Brieghel-MUller micro-filter. Each step is described
in mathematical terms and a formula is given for
calculating the time required to form a layer of mud

of given thickness. This takes the form I = ~ ;;' ,

where I = time (sec), I = height of the liquid column
passed through the filter (cm), F = specific filtration
rate and ~ = volume of filter residue (this has values
of 0·04 and 0·004 for Ist and 2nd carbonatation
juices, respectively). The results ase valid for 65°C;
a correction must be applied for other temperatures.

* * *
Some notes on the determination of gums in sugar
products with special reference to their distribution in
(the) Hulsar process. R. P. JENNINGS. Proc. 38/h
Congr. S. African Sugar Tech. Assoc., 1964, 87-96.
Comparison of the RUFF & WlTHROW method of
determining gums in sugar products' with the method
used at Hulett's refinery showed that the former
often led to the formation of a sticky black precipitate
which could not be washed satisfactorily and did not
yield reproducible results, and also gave generally
higher values than the Hulsar method. Therefore the
effects of variations in the alcohol :acid :sugar solution
ratio and in the time of standing between precipitation
and filtration were studied (the Hulsar method uses a
much higher ratio of acid and alcohol to sugar
solution). It was found that increase in the acid:
alcohol ratio was accompanied by a fall in the amount
of gums precipitated. Increase in the standing time
could also materially affect the quantity of gums
determined, possibly because of hydrolysis causing a
reduction in the gum quantity. The amount of gum
precipitated by high alcohol concentrations was some
'10% higher than for low concentrations (ranging
from 50 to 100 mI). Low acid concentrations generally
gave higher results than high acid concentrations. At
a pH value exceeding 3 the precipitates were black
and very sticky. The gums in refinery liquors were
then determined using an arbitrary method. The
results showed that only 17% of the total gums
removed by affination was starch, indicating that
starch-free gums are more concentrated in the
molasses surrounding the raw sugar crystals and are
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The construction of two laboratory vacuum pans. J.
BRUUN. Proc. 38/h Congr. S. African Sugar Tech.
Assoc., 1964, 102-105.-Descriptions are given of an
electrically-heated laboratory vacuum pan in which
the massecuite is circulated by a specially-designed
three-propeller stirrer rotating at 140 r.p.m. One pan
has a capacity of 4 litres while the other holds 12
litres and is thus able to make an A and a B strike
from the same starting material. The brass walls of
the vessels act as heating surfaces. The larger pan
has a gate valve in the floor for dropping of the strike,
whIle the contents of the smaller pan must be poured
out of the top. The supersaturation indicator' is
based on B.P.E.

* * *
Polarimetric determination of opticaUy active sub
stances. M. SPACEK. Cesk. Farm., 1964, ]3, 143-146;
through S.I.A., 1965, 27, Abs. 263.-The problem
of polarimetric analysis of mixtures of two optically
active compounds is discussed. In the case of a
mixture of sucrose and invert sugar, the % of sucrose
in the mixture is equal to 23·28 + 1·5369 oc'jS, where
oc' is the polarimeter reading (OS) for a normal weight
of sample, and S is the ratio of dissolved solids to
weight of sample.

* * *
Microdetermination of reducing sugars with 3,6
dinitrophthalic acid. T. MOMOSE and Y. YA O.
Kagaku-no-Ryoiki, 1963,17,891-895; through S./.A.,
1965,27, Abs. 264.-To 2 ml of a solution containing
10-100 fJ.g of reducing sugars/ml are added J ml of a
solution containing 1·5 g of monopyridine 3,6
dinitrophthalate in 500 ml, and I ml of "alkali"
solutio'n containing 125 g of anhydrous K,CO, and
25 g of Na,S,O" in 500 ml. The mixture is heated
for 10 min in a bath at lOO°C, cooled and made up
to 20 ml. The absorbance is measured at 450 mfJ.
and compared with that of a standard. Glucose and
fructose have identical standard curves. The optimum
standard error is 1'3%. The analysis may be carried
out on a 5% solution of refined sugar or a 0'5%
solution of white sugar.

, I.S.J., 1959, 61, 284.
'BROW E & ZERBAN: "Physycal and Chemical Methods or

Sugar Analysis' (Wiley, New York), 1955, p. 1093.
:I GENIE: 1.S.J., 1958, 60, 35.



BY-PRODUCTS

Protein value of sugar industry by-products. S. ZAG
RODZKI. Ga=. Cukr., 1965, 73, 49-54.-The by
products discussed are: beet leaves, pulp and molasses.
,vinasse, and albumin from raw juice. The value of
each as animal fodder is considered (with 23 references
?o the literature). While dried beet pulp has a high
calorific value, its protein value (expressed as N
compounds) is low and hence ammoniation is im
portant. Ammoniation of molasses and vinasse is
also mentioned. Replacing the potassium in vinasse
with ammonium using ion exchange is discussed.
Finally a balance is drawn up showing the total
fodder production anticipated in 1970 and comparing
the yields (as calorific value and fodder protein) with
and without ammoniation.

* * *
The development of yeast on aerobiose in fermenters.
L. LEFRAN<;OIS. Ind. Alim. Agric., 1965,82, 201-204.
The various aspects of yeast fermentation using
aerobioses are discussed with information on the
development of ideas over the last few years, covering
homogeneity, sterilization, circulation and agitation,
and the various rates applying in a fermenter. The
various starting materials used are discussed.

* * *
High grade ethyl alcohol from blackstrap molasses.
R. H. TSENG. Taiwan Sugar Quarterly, 1965, 12, (I),
23-26.-lnformation is given on some modifications
to the alcohol distillery at Hualien sugar factory.
These involved additional units (aldehyde diffusers,
a final rectifying column with a dephlegmator and a
condenser, and an alkali adjuster, which were all
produced in the factory workshops) in order to
permit production of high-grade potable alcohol.
The aldehyde diffuser design is described in some
detail. The alcohol produced by the modified plant
contains less than 0·3 mg of acetaldehyde per 100 ml
and not more than 3 mg of fusel oil per 100 ml and
thus meets the international standards for potable
alcohol.

* * *
Why cattle and cane? W. A. HARDISON. Sugarland
(Philippines), 11, (2), 8-13.-By explaining the digest
ive processes in a cow's stomach, the author sets out
to show why it is feasible to raise cattle on cane tops
and other high-fibre feeds but not raise swine or
poultry.

* -il- *
Bagasse and its different uses. A. R. RUlz CORTES.
Neustra Ind. Rev. Teenal., 1962-63, 1, (6), 3-13;
through S.I.A., 1965,27, Abs. 235.-The composition
of bagasse and its uses for fuel and the manufacture
of various products are summarized. Factories exist
at present in Cuba for making paper, rayon pulp,
boards, furfural and charcoal, and the economics are
considered. Other possible uses include activated
carbon, plastics, composts and fertilizers, animal
foods, poultry litter, bricks (mixed with lime, pressed
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and faced with concrete), and insulating and absorbent
material. Fuel economy mea ures for increasing Ihe
amount of residual bagasse are enumerated.·

* * *
Preservation and storage of bagasse according to the
process of E. A. Ritter. T. Hop ER. Papier, 1964,
18, 204-206; through S.l.A., 1965, 27, Abs. 236.
The advantages of the Ritter process, developed over
20 years ago at Ngoye factory, South Africa, over
the usual process of pressing into bales are discussed.
The fresh bagasse is treated with a biological culture,
and is deposited on a large heap in which it is com
pressed under its own weight to a density of 160 kgl
cU.m. and the pH falls to 3·5---4·5 by fermentation of
dissolved solids. Owing to the low pH, high tempera
ture (42°C) and exclusion of air, the bagasse retains
its original properties. Pulping tests carried out on
fresh bagasse and bagasse stored for 9 months by
this process showed the pulp (neutral sulphite process)
to be of similar quality.

* * *
Use of sugar cane bagasse in Indian paper industry.
P. N. TETLO\V. [ndian Pulp and Paper, 1964, 18,
557-559; through S./.A., 1965, 27, Abs. 238.-Large
scale production of bagasse paper in India is advo
cated with pa.rticular reference to the profitable
operation of the San Cristobal bagasse paper mill in
Mexico. Here the Cusi process is used, in which
pulping is carried out in two stages with intermediate
separation of the softer fraction which is already
sufficiently pulped. Bagasse is baled at the sugar mill
without depithing because it is found the fermentation
of residual sugar in the pith generates heat which
helps to dry the bales. This reduces their transport
weight and helps to prevent deterioration.

* * *
Production of IX-cellulose from bagasse by a nitric acid
method. Some aspects of the problem of acid recovery.
II. J. GUERRA. Nuestra Ind. Rev. Teenal., 1962-63,
1, (6), 14-19; through S.I.A., 1965,27, Abs. 239.-11
is demonstrated mathematically that an increased
recovery of HNO, is obtained by increasing the
number of secondary mills (i.e. those following the
Ist mill). The problem is analogous to that of
crystallization or evaporation, and an optimum of
four secondary mills is recommended for pilot plant
studies.

* * *
Building lime' from sugar press-mud. M. RAI and C. S.
SHARMA. Res. & Ind. (Delhi), 1964, 9, 188-190;
through S.I.A., 1965, 27, Abs. 241.-Semi-dry
carbonatation mud (15-20% of water) from Indian
cane factories was briquetted into 3-in briquettes at
3000 Ib/sq.in., sun-dried and calcined. The product
contained <5% of MgO and was suitable for 1st or
2nd grade building lime. The production costs are
estimated and shown to be favourable.
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New industrial filter. The Pat~rson Engineering Co.
Ltd., 129 Kingsway, London W.C.2.

The "Industrial Type 122" filter has a horizontql
tank in which the filter medium can be diatomaceous
earth, carbon, perLite and other filter aids supported
on vertical leaves. It is available in various sizes with
up to 1600 sq. ft. (147 sq. m.) of filtration area per
unit and with chambers up to 66 inches (1680 mm)
in diameter, the whole filtering operation being
totally enclosed. In the standard filter the shell is
of mild steeL plate. Stainless steel or monel are avail
able and non-metallic construction such as rubber
lining, synthetic lacquer and aCId resisting vitreous
enamel can be supplied for special applications.

The leaves, which are identical in size in order to
facilitatt" assembly and servicing, are fixed to a single
manifold by a simple coupung device. The liquid
cnter~ at tht" bottom of the chamber and is distributed
over the whole length of the interior. The filtrate
flows downwards inside the leaves, through the leaf
manifold and out at one end of the chamber.

The filter leaves are cleaned by a ooique pressure
sluicing device which has a low wash water consump
tion and does not require the breaking of any pipes
or the loosening of any bolts or nuts.

This filter can be adapted to fully automatic opera
tion and a range of standard plants providing capaci
ties of up to 10 million gallons per day can be supplied.

In relation to its filtration area, the Paterson
Industrial Type 122 filter is cheap to install and
requires very uttle floor space. It is highly efficient
and economical in use for the removal of suspended
solids from, for example, water used in the food
industry and for the treatment of boiler feed and
cooling water. It can also be used for the processing
of eflluents.

* * *
"Sueal". Fabcon Inc., P.O. Box 187, Chagrin Falls,

Ohio, 44022 U.S.A.
"Sucal" is a blend of calcium oxide and magnesium

oxide specifically formulated for liming cane sugar
juices. The magnesium oxide, in substituting for
approximately 50% of the normal lime required,
forms soluble salts thereby reducing the amount of
evaporator scale formed. Sufficient lime is present
in "Sucal" to assure satisfactory clarification. Fur
ther, "Sucal" is suppued as active calcium oxide and
magnesium oxide without water of hydration to
minimize shipping costs and so reduce delivered
price.

* * *
Plastic weU casings. Koppers International Opera-

tions, Koppers Building, Pittsburgh, Pa.,
U.S.A.

In West Pakistan, 120,000 ft of "Hystran" glass fibre,
reinforced plastic well casings, which have a strength:
weight ratio exceeding that of steel, aluminium and
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other structural materials, is be:ng used in th<;.
20-year land conversion programme in the Indus
Plain where 50,000 wells are to be drilled to lowel'
the water table and convert the now useless land into
farmland by irrigation.

The plastic casings are cheaper than metal casings
and are easily installed. Sections can be quickly
joined and handled with minimal effort, and may be
used in a number of industries handling food,
chemicals, water and waste.

* * *
PUBLICATIONS RECEIVED

WARREN "COMPACUNIT" CLOSE-COUPLED CENTRI
FUGAL PUMPS. Warren Pumps Inc., Warren, Mass, 01083
U.S.A.

A newly revised bulletin 231-2011 describes Warren "Com
pacunit" close-coupled centrifugal pumps. Single-stage models
are for a range up to 450 g.p.m. and heads.l.up to 250 feel.
Two-stage models are for capacities up to 300 g.p.m. and heads
from 250 to 500 feet. Pumps are available in several materials
of construction. Options include open-type impellers, me
chanical seals and enclosed motors. The bulletin includes a
typical pump sectional drawing, a selection table, materials of
construction, specifications and dimensions.

ELECTRONIC TEMPERATURE CONTROLLERS. George
Kent Ltd., Luton, Beds.

The range of "one-five-5" electronic temperature controllers
is fully described in publication P.155. This self-contained
control unit, embodying the latest semi-conductor and circuit
techniques, has been designed in three versions to provide
economical on/off, two- or three-term control action direct
from a detecting element or transmitted 0 to lOrnA signal.
Simplified schematic diagrams illustrate the control function
of each type.

PASCALL END RUNNER MlLLS. The Pascall Engineering
Co. Ltd., Gatwick Road, Crawley, Sussex.

Each of the four models available are described in detail
in a new leaflet on the Pascali range of end runner mills.
Consisting of a weighted pestle or runner off-set in a driven
bowl or mortar, with spring-loaded scrapers to direct and
maintain the maximum amount of material under the pestle
for each revolution of the mortar, the mills are extremely
useful laboratory and small scale production units for either
wet or dry grinding of a variety of materials.

SWITCHING WiTHOUT CONTACT. Austin S. Beech &
Co. Ltd., Energy Works, LeigMon Buzzard, Beds.

The new leaflet with this title refers to a special type of
magnetic proximity switch which automatically detects ferrous
materials passing in proximity without the need for an additional
power pack and which is incorporated in limit switches, detector
switches and push bullon switches.

IllGH-ACCURACY TURBINE FLOWMETERS. Brnoks
Instrument N.V., Veenendaal, Groeneveldslaan 6, Holland.

Bulletin DS-HP is a 4-page leaflet describing the Brooks
range of high-accuracy turbine f10wmeters which includes
eleven models covering a flow range from 0·5 to 8000 g.p.m.



Domestic beet ..
Mainland cane
Hawaii
Puerto Rico ...
Virgin [slands

u.s. Sugar Quotas 1966
The following figures have been calculated by

C. Czarnikow Ltd' under the terms of the new U.S.
Sugar Act for total requirements of 9,700,000 sbort
Ions, raw val ue, 10,000,000 tons and 10,400,000 tons.

(short tOilS, raw value)
3,025,000 3,025,000 3,025,000
I, 100,000 I, I00,000 1,100,000
1,110,000 1,110,000 1,110,000
1,140,000 1,140,000 1,140,000

15,000 15,000 J5,000

Total Domestic Areas 6,390,000 6,390,000 6,390,000
Philippines 1,050,000 1,082,580 1,126,020

Western Hemisphere
Suppliers

Mexico 348,569 389,912 445,036
Dominican Republic 340,903 381,337 435,249
Brazil 340,903 381,337 435,249
Peru 271,911 304,161 347,163
B.W.1. 136,181 152,333 173,869
Ecuador 49,602 55,485 63,330
French W.1. 42,838 47,919 54,694
Argentina .... 41,936 46,910 53,542
Costa Rica 40,133 44,893 51,240
Nicaragua 40,133 44,893 51,240
Colombia 36,074 40,353 46,058
Guatemala 33,820 37,831 43,179
Panama 25,252 28,247 32,241
£1 Salvador 24,801 27,743 31,665
Haiti 18,939 21,185 24,180
Venezuela ..... 17,135 19,168 21,878
British Honduras 9,920 11,097 12,666
Bolivia ..... 4,058 4,540 5,182
Honduras. 4,058 4,540 5,182

Suppliers outside
Wesler" Hemisphere

Australia 162,335 181,589 207,261
Taiwan 67,639 75,662 86,359
India ....... 64,934 72,636 82,904
South Africa ... 47,799 53,468 61,027
Fiji 35,624 39,849 45,482
Thailand 14,881 16,646 18,999
Mauritius .......... 14,881 16,646 18,999
Madagascar ... 7,666 8,575 9,787
Swaziland 5,862 6,557 7,484
Rhodesia 5,862 6,557 7,484
Ireland 5,351 5,351 5,351

9,700,000 10,000,000 10,400,000

,
BREVITIES

Indonesian factories to be rehabilitated by Japan'.-The
fndonesian state sugar organization has signed an agreement
worth 830 million with three Japanese companies for putting
into operation again 32 sugar factories now closed owing to
lack of spare parts. The factories are to be reopened within
7 years and payment will be made to Japan in the form of sugar
deliveries. ('

Rhodesian sugar after U.D.L-Following the unilateral
declaration of independence by the Rhodesian Government.
the U.K. has declared illegal the regime in Rhodesia and
taken measures againsl it, inCluding suspcn~ion of Common
wealth pleference. Rhodesian sugar is thus no longer able to
command the negotiated price under the Commonwealth
Sugar Agreement and further purchases have been banned.
The C.S.A. quota lost by Rhodesia aIT,ounts normally to 25,000
tons per annum. In addition, the U.S.A. has announced that
it will support sanc' ions and Rhodesia is thus likely to lose
the balance of her quota of 954? sbort tons whicb has nol yet
been shipped.
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BREVITIES

U.S. sugar quotas, 1965'.-The u.s. Dept. of Agriculture
announced on the 20th October allocation to individual
Western Hemisphere countries of the 94, 196 short tons of sugar,
raw value, which nad not been allocated on the 8th October
when the Puerto Rico and Virgin Islands deficits were an
nouncerl'. The quantities allocated were as follows: Brazil
12,664 short tons, raw value, British Honduras 241 tons,
B.ilish West Indies 6989 tons, Colombia 1608 tons, Costa
Rica 1996 tons, Dominican Republic 22,070 tons, Ecuador
2833 tons. Fre,'ch West Indies 245R tons, Guatemala 2010
tons, Haiti 1063 tons, Mexico 22,341 tons, Nicdragua 2324
tons, Panama 831 tons, Perd 13,776 tons and EI Salvador
992 tons. On the 9th November the U.S. Dept. of Agriculture
announced an increase in the 1965 supply quota of 611,783
short tons, raw value, in order to meet the provision in the new
Sugar Act of 375,000 and 205,000 tons for the domestic beet
and mainland cane areas; I he Philippine; also received 23,000
tons (10'86% of the new increase over 9,700,000 tons), and
Hawdii 8783 tons (under the terms of an amendment to the
1962 Act whereby Hawaii receives an increase in quota equal
to the amount by which her previous year's expOi t availability
exceeded her quota').

Cuba rain damage".-Torrential rains in eastern Cuba have
seriously damaged roads, bridges and some sugar railway
networks. The rains in some areas have ended five months
of -drought. No mention has yet been made of any damage
to the cane crop, harvesting of which is due to start in a few
weeks.

U.S.S.R. beet area'.-Repo,·ts in the Soviet press at the
beginning of November stated that lifting had been completed
on 3,670,000 hectares or 94% of the area devoted to sligar
beet in the U.S.S.R. This would indicate a total area of 3·9
million hectares, which compares with Licht's latest estimate
of 4·2 million ha.

U.K. sugar surcharge increase.-The Sugar Board surcharge
of 3!d per Ib (32s 8d per cwl) was increased to 3!1 per Ib (35s Od
per cwt) from the 16th November 1965. This is the 10th change
during the year and resulted in an approximately equal rise in
the ex-refinery price of sugar.

•
St. Vincent sugar industry hopes'.-A report by Dr. C.

O'LOUGHLIN on the resuscitation of the sugar industry in St.
Vincent is being studied by the island's Executive Council.
The report recommends siting of the sugar factory at Argyle
Estate, 10 miles from Kingstown along the Windward Coast.
St. Vincent produced all the sugar for its own needs along with
a thriving rum industry up to 1962 when labour demands
went beyond the cost of production and forced the private
enterprise to shut down. The Atlantic Sugar Co. of Montreal
is reported to be interested in the industry and to be willing
to finance the erection of the refinery if satisfactory prospects
and agreements could be worked out.

•
Uruguay sugar expansion plans9 .-During the 1964/65 crop

Uruguay produced 74% of its total estimated domestic require
ments, and the remainder will be covered by imports. The
Government is now considering the establishment of three
new sugar factories and has tentatively selected the sites: one
in Artigas for processing of cane and two in Soriano and San
Jose for beet sugar factories. In addition the firm of Azucarlito,
in Paysandu, is expanding its processing capacity by 100%,
and it is thus anticipated that, with increased plantings to serve
the factories, the country will produce all its domestic COn
sumption requirements by or before 1975.
I~Sugar- Rel'ielV~~1965,-(737);-T92. '-'--'-'-'-'-'----
2 Agence France-Presse, 24th July 1965.
3 Lamborn, 1965, 43, 176: ~
'I.S.1., 1965, 67, 322.
5 C. Czarnikaw Ltd., Sugar Review, 1965, (738), 196.
6 Public Ledger, 30th October 1965.
, C. Czarnikow Ltd., Sugar Review, 1965, (738), 196.
• Chron. W. India Comm., 1965,80,500.
9 Sligar y Az,icar, 1965,60, (10),47.



BREVITIES

Stock Exchange Quotations

Guinea sugar plansl.-The Minister for Economic Develop
ment M. ISMAEL TOURE, announced that sugar cane was to
be gr;'wn on 30 ha in 1965 and this area expanded to 300 ha
in 1966 and 3000 ha in 1967. A sugar factory is to be erected
which will then be able :to produce 30,000 tons of sugar per
year.

Ecuador bagasse paper plant'.-Papelera Nacional, a new
company, is to build a plant at San Carlos at an estimated cost
of U.S. 84,000,000 to manufacture paper and cardboard from
bagasse. The plant, which will be owned jointly by U.S. and
local interests, will have an initial annual production capacity
of some 8000 tons of products; it is expected to mee, [ocal
demand for Kraft-type paper. and will begin operations late
in 1967.

Pakistan sugar factories from Poland and Czechoslovakia'.
Representatives of the Polish Foreign Trade Agency CEKOP
have concluded two contracts for the supply of complete sugar
factories. Both plants will have a daily capacity of 1500 to
2000 tons of sugar. They will be financed under a £5,000,000
loan granted to Pakistan by Poland. The factories are to be
built in Chisaian and Tando Alahyar and will probably start
operations during the 1967 season. Two further sugar factories
are to be supplied by Czechoslovakia. They will be financed
under a £5,000,000 loan granted by Czechoslovakia and will
have capacities corresponding to those of the Polish factories.
One is to be built in East Pakistan and one in West Pakistan.

(Metric tons, raw value)
1965/66 1964/6;'

2nd Est. 1st Est.
1,625,000 1,575,000 2,182,836'

242,000 233,000 340,000
410,000 365.000 556,638
269,000 278,000 436,000
53,000' 42,700 60,972'

2,380,000 2,200,000 2,438,690
100,000 95,000 68,867
580,000 545,000 663,432'
124,000 118,900 141,080

1,200,000 1,067,000 1,039,322
440,000 400,000 490,182
225,000 223,000 296,161

50,000 52,000 56,965
530,000 592,000 794,922
950,000 960,000 1,045,876
300,000 300,000 357,090

Western Germany ..
Austria . . . . ..
Belgium/Luxembourg
Denmark
Finland .
France .
Greece
Holland .
Ireland
Italy .
Spain
Sweden'
Switzerland
Turkey
U.K..
Yugoslavia ...

St. Kitts sugar crop'.-The cane crop was completed on the
29th August. 38,920 tons of sugar having been recovered from
342, I71 tons of cane. Something over 20,000 tons of cane
were left unreaped.

Sugar factories for Morocco' .-A new sugar factory is to
be erected in Morocco in time to start its first campaign in
1967. A fourth factory for the country is to start operations
in 1968 and it is intended that there will eventually be ten
factories.

European Sugar Production
Estimates, 1965/66'

Total Western Europe 9,478,000 9,046,600 10,971,039

Albania 12,000 12,000 12,000
Bulgaria 185,000 185,000 180,000
Czechoslovakia 750,000 750,000 1,115,000
East Germany ..... 675,000 675,000 818,333
Hungary 467,000 425,000 495,221
Poland 1,775,000 1,700,000 1,837,678
Rumania ....... 425,000 380,000 466,600
U.S.S.R. 8,400,000 8,400,000 8,600,000

Total Eastern Europe 12,689,000 12,527,000 13,524,832
---

TOTAL EUROPE .... 22,167,000 21,573,600 24,495,871

, Including sugar from foreign beets.

New sugar factory for Spain'.-A new sugar factory with a
proposed capacity of 3000 tons/day is under construction in
the region of Salamanca for Cia. de Industrias Agricolas S.A.
and should begin operations in the 1966/67 campaign.

Chile sugar expansion study'.-The Corporaci6n de Fomento
de la Producci6n is to provide finance for feasibility studies
on the installations of a beet sugar plant in the Province of
Bio-Bio or the Province of L1anquihue.

I Zeitsch. Zuckerind., 1965.90, 534.
3 F. O. Licht, International Sugar Rpt., 1965,97, (25), 19.
'Fortnightly Review (Bank of London & S. America Ltd.),

1965, 30, 894.
4 F. O. Licht, Internotional Sugar Rpt., 1965,97, (30), 2.
, 801. Inform. Sind. Nac. Azucar, 1965; through 8.1.£.5., 1965,

(25).
, F. O. Licht, Internalional Sugar Rpt., 1965, 97, (24), 16.
'Ol'erseas Review (Barclays D.C.O.), October 1965, p. 76.
8 Fortnightly Review (Bank of London & S. America Ltd.).

1965,30,917.
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CLOSING MIDDLE
New York Stocks (01 16th November, 1965)

American Crystal ($5)
Arner. Sugar Ref. Co. (812.50) ..
Central Aguirre ($5)
Great Western Sugar Co.
North American Ind. ($10)
South P.R. Sugar Co.
United Fruit Co. ..

CLOSING MIDDLE
London Stocks (at 17th November, 1965)

Anglo-Ceylon (5s) ..
Antigua Sugar Factory (£1)
Booker Bros. (lOs)
British Sugar Corp. Ltd. (£ I)
Caroni Ord. (2s)
Caroni 6% Cum. Pref. (£1)
Demerara Co. (Holdings) Ltd.
Distillers Co. Ltd. (lOs units)
Gledhow Chaka's Kraal (RI)
Hulett & Sons (Rl)
Jamaica Sugar Estates Ltd. (5s units)
Leach's Argentine (lOs units)
Manbre & Garton Ltd. (lOs)
Reynolds Bros. (RI)
St. Kitts (London) Ltd. (£1)
Sena Sugar Estates Ltd. (5s)
Tate & Lyle Ltd. (£1) ..
Trinidad Sugar (5s stock units)
West Indies Sugar Co. Ltd. (£1)
* Cum I for 5 bonus issue.
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PRECISION INSTRl:JMENTS

The
ABBE 60 REFRACTOMETER

HORIZON'TAL

FIXED PRISM

SMOOTH CLEAN
LINES

TOTALLY ENCLOSED
GLASS ARC

BACK ILLUMINATION
TO THE PRISM

SUGAR SCALE 0-95% by !%
Reading directly to '001
and by estimation to '0002

Enquiries to Dept. 'j'

9ellut9 1uu" l,cflah/~J}1Ukd
1I HQRNH Y RIH lO~~OON N I? r~H)NI I\~( IlWA'I' } "0

ENDECOTTS
Made to a most precise
specification in a range
of aperture sizes from
5 microns to 30 microns
3 in. diameter. Stainless
steel frame and nickel
mesh, designed to nest
with all other Endecott
3 in. sieves. No crevices
or blind spots.

Also a complete range
of sieves for every pu r~
pose made to B.S.• U.S.,
and other National
standards.

~OMBA~D ROAD • MORDEN FACTORY ESTATE LONDON SW 19
PHONE LiBerty 8121/2/3 . GRAMS ENDTESIV. LONDON SW19 _ "j

FONTAINE serving the sugar for

more than 100 years.
FONTAINE Specialists in perforated

screens and wire cloth of all types.

For more details ask for our new

catalogue.

FONTAINE & CO. GMBH' 51 AACHEN (W.-GERMANY)

CARY SUGAR CANE
HARVESTER-CLEANER-lOADER

The Cary combination Harvester-Cleaner-Loader harvesting,' extremely
recumbent 70 ton per acre cane and I03.din~ short lengths (l51 a. or ?2 in.
lengths) Into special side dump trailers. Capacity under Florida condltiollJ
260·300 tons per da.y (cut, cleaned Sl.nd loaded.)

M anujadured bv

CARY IRON WORKS
OPELOUSAS. LOUISIANA

AiIIO manufacturers ot 3 to 12 ton Carts aDd Trailers a.nd i to 8 ton Field
Derricks and Hoi.sts

Expo" DiMon
LOGAN PERKINS LTD.-SUGAR MACHINERY

'.0. 80:1 5616, Mackay Stred, Nassau, Babamas.
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Honolulu Iron Work. Company
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Technoexport, Czechoslovakia.

Western States Machine Co.
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FOR SALE
Dismantled-matchmarked-reconditioned-for shipping.
Subject previous sale without notice, selling rights
reserved. Complete sugar factories short tons/24 hrs.
capacity, good condition-450 with refinery, 1000-1200,
1800-2000, 2 of 3300-3500, 3800-4000 excellent, also
sugar refinery 200 tons per day capacity complete. 2-84 inch
Fulton Mills complete, II roll 78 inch Fulton tandem
complete, two roll crushers 72 inch, 2-78 inch, 2-72
inch mills as new, 4-60 inch mills-a bargain, Turbine
driven 54 inch tandem complete, 17 roll 48 inch tandem
complete, Centrifugal batteries 6-40 x 24, 23-40 x
30, 5-Mill steam engines, 16 rollers 22 in-24 in. dia. x
30 in. length. Two partly dismantled 2200-2500 ton
factories, shredders, knives, carriers, locomotives, un
loading stations, cranes, crystallizers, heaters, pans,
evaporators, quad effets. Details" information contact
by AIR MAIL correspondence pnly. SOUTHERN
CROSS ENGINEERING & ~OUNDRY WORKS,
P.O. BOX 91O-PONCE, PUERTO RICO, 00732.
Telephone 842-1380 Ponce, Puerto Rico. Cable Address
SUDCRoss-Ponce, Puerto Rico. BE WISE, HELP US
TO HELP YOU-economise.

J. EISNER
SUGAR TECHNOLOGY CONSULTANT

Investigation of problems of plant design and operation.

Colentioa, Bishops Walk, Addington, Croydon, Surrey,
England.

Sugar Milling Research
Institute

UNIVERSITY OF NATAL

DURBAN, SOUTH AFRICA

Applications are invited for the posr of Director of the
above Institute.
The Lnstitute is a national research institute for the
South African Sugar Millers' Association Limited,
under the research scheme of the Council for Scientific
and I ndustrial Research.
The Director will have the status of Professor of the
University of Natal.
Duties will involve administration and management of
the Institute under a Board of Control, and direction
of the Resea.rch Programme. t;;»

Qualifications required are a University Degree either
in Chemical Engineering, Engineering or Chemistry
and extensive administ~;ative and research experience.
Experience in the sugar industry is essential.

The salary offered for the post will depend on experience
and qualifications and will be commensurate with the
importance of the position.

Membership of the Associated Institutions Pension Fund
is compulsory.
A Medical Benefit Fund is in operation.

Applications should reach the Director, Sugar Milling
Research Institute, University of Natal Private Bag,
King George V Avenue, Durban, Natal, South Africa,
before 15th October, 1965. .._.0/

Further information regarding the post, income tax
and living conditions in Durban can be obtained from
the Director.
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BUYERS' GUIDE
Certain of the classifications have sub-headings for individual types of equipmem. Specialist makers appear under these
sub-headings, while inclusion of manufacturers under the general headings implies that they supply all or most of the

types of equipment described by the sub-headings.

A<l:umulators, Hydraulic.
Edwards Engineering Corp.
Soc. Fives LiJlc-Cail.
The Mirrlees Watson Co. Ltd.

Al:CIIIIIulator~, Steam.
see Steam Accumulators.

Activated carbon.
Atlas Chemical Industrics Inc.
Atlas-Goldschmidt G.m.b.H.
Atlas de Mexico S.A.
HaJler & Phillips Ltd.
Honeywill-Atlas Ltd.
Lurgi Gesellschaft fUr Chemotechnik

m.b.H.
Norit Sales Corporation Ltd.
Pittsburgh Activated Carbon

Company.
Sutclilfe, Speakman & Co. Ltd.

Agricultural implements.
Martin-Markhaun Ltd.
Massey-Ferguson (Export) Ltd.
F. W. Pettit Ltd.

Agricultural machinery.
Massey-Ferguson (Export) Ltd.

Air clutebes.
Farrel Corporation.

Air compressors.
Alley Compressors Ltd.
Belliss & Morcom Ltd.
Bosco S.p.A.
COlton Bros. (Longton) Ltd.
Krupp-Dolberg.
Nash International Company.
Richardsons, Westgarth & Co. Ltd.
G. &. J. Weir Ltd.
Worthington Corporation.

Air conditioning equipment.
Carrier Engineering Co. Ltd.
A.B. Svenska Flaktfabriken.

Air coolers.
A.B. Svenska Flaktfabriken.

Air Wters.
Locker Industries (Sales) Ltd.
Norit Sales Corporation Ltd.
Simon-Barron Ltd.
A.B. Svenska Flaktfabriken.

Air beaters.
Babcock & Wilcox Ltd.
International Combustion Products

Ltd. ,
Richardsons, Westgarth & Co. Ltd.
Stabilag Engineering Ltd.
A.B. Svenska Flaktfabriken.

Air receivers.
Edwin Danks & Co. (Oldbury) Ltd.
Harvey Fabrication Limited.
Robert Jenkins & Co. Ltd.
Richardsons, Westgarth & Co. Ltd.

Akebol plant.
A.P.Y. Co. Ltd.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
CEKOP.

Alcohol Plant-colllilllled
Chcmieanlagcn-Export G.m.b.H.
Dorr-Olivcr Inc., Cane Sugar Divn.
Soc. Fives LiJle-Cail.
Honolulu 1ron Works Co.
Etablisscmcnts A. Olier.
Segura-Bartoli.
S. P. E. I. Chim.
Technoexport Czechoslovakia.

. Anti-foam agenls.
Chemische Fabrik Stockhausen

& Cie.

Asbestos products.
British Belting & Asbestos Ltd.
Cape Insulation and Asbestos

Products Ltd.
Johns-Manville International Corp.

Automatic saccharimeters~.and polari
meters.
Schmidt & Haensch.
Carl Zeiss.

Automatic spreader bars.
Boland Machine & Mfg. Co. Inc.

Bagasse baling presses.
Boland Machine & Mfg. Co. Inc.

Bagasse depithing equipment.
Gruendler Crusher & Pulverizer

Company.
Parsons & Whittemore_Lyddon Ltd.

Bagasse furnaces.
Babcock & Wilcox Ltd.
Honolulu Iron Works Co.
S.E.U.M.
John Thompson Water Tube Boilers

Ltd.

Bagasse-Pulp and paper plant.
Parsons & Whittemore Lyddon Ltd.
Simon Handling Engineers Ltd.

Bagasse utilization plant for manu
facture of ceJlulose, particle board,
pressure mouldings, etc.
Maschinenfabrik Buckau R. Wolf

A.G.

Bearings and pillow blocks.
Crofts (Engineers) Ltd.
Ransome & MarIes Bearing Co. Ltd.
The Skefko Ball Bearing Co. Ltd.
Stcphens-Adamson Mfg. Co.

Beet diffusers, Continuous.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
Chemicanlagcn-Export G.m.b.H.
A. F. Craig & Co. Ltd.
A/S De Danske Sukkerfabrikker.
Extraction De Smet S.A.
Soc. Fivcs Lille-CaB.
Fletcher and Stewart Ltd.
The Mirrlees Watson Co. Ltd.
Etablissements A. Olicr.
Segura-Bartoli.
Societe Fran9aise dcs ConstructiOn!

Babcock & Wilcox.

Beet diffusers, Continuous-colltinued
Stork-Werkspoor (Y.M.F.)
U.C.M.A.S.

Beet Dume equipment.
Cocksedge & Co. Ltd.
Elfa-Apparate-Ycrtriebs G.m.b.H.

Beet barvesters.
Catchpole Engineering Co. Ltd.

Beet mechanical discbarging and storage
equipment.
Elfa-Apparate-Vert riebs-G .m.b.H.
Officine Meccaniche di Savona
l.Servettaz-Basevi S.r.A.

U.C.M.A.S.

Beet pulp presses.
BMA Braunschweigische Maschin·

enbauanstalt.
CEKOP.
Chcmieanlagen-Export G.m.b.H.
Cocksedge & Co. Ltd.
Fletcher and Stewart Ltd.
AB. Landsverk.
Etablissements A. Olier.
Rose, Downs & Thompson Ltd.
Stord Bartz Jndustri A/S.
U.C.M.A.S.
Weigelwerk G.m.b.H.

Beet seed.
A/S De Danske Sukkerfabrikkel.

Beet seed rubbing machines.
Cocksedge & Co. Ltd.

Beet slicers.
CEKOP.
Chcmieanlagen-Export G.m.b.H.
Cocksedge & Co. Ltd.
Dreibholz & Floering Ltd.
Soc. Fives Lille-Caii.
Kollman & Gruhn.
H. Putsch & Compo
U.C.M.A.S.

Beet tail utilization plant.
CEKOP.
Chemieanlagen-Export G.m.b.H.
Elfa-Apparate-Vertriebs G.m.b.H.
Kollmann & Gruhn.
H. Putsch & Compo

Beet tare bouse equipment.
Cocksedge & Co. Ltd.
Dreibholz & Floering Ltd.
Elfa-Apparate-Vertriebs G.m.b.H.
I ngeniorsfirman Nils Weibull AB.

Beet washing plant.
BMA Braunschweigische Maschin·

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
Chemieanlagcn-Export G.m.b.H.
Cocksedge & Co. Ltd.
Elfa-Apparate-Vertriebs-G.m.b. H.
Salzgitler Maschinen A.G.
U.C.M.A.S.

Beet water-jet unloading equipment.
Cocksedge & Co. Ltd.
Elfa-Apparate-Vertriebs-G .01. b.H.
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Boiler "ater treatment.
Edwin Danks & Co. (Old bury) Ltd.
Gra"/ef Water Conditioning

Company.
Houseman & Thompson Ltd.
Paterson Candy International Ltd.
The Permutit Co. Ltd.
Machinefabriek Reineveld N.V.
John Thompson-Kennicott Ltd.
Unifloc Ltd.

Boilers. Shell.
Edwin Danks & Co. (Old bury) Ltd.
Richardsons, Westgarth & Co. Ltd.
John Thompson (Wolverhampton)

Ltd.

Boilers, Vertical.
Cochran & Co.. Annan, Ltd.
John Thompson (Wolverhampton)

Ltd.

Boilers, Water tube.
Babcock & Wilcox Ltd.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
Cochran & Co., Annan, Ltd.
Escher Wyss Ltd.
Soc. Fives-Penhoet.
Foster Wheeler Ltd.
International Combustion Ltd.
Murray Iron Works Company.
Richardsons, Westgarth & Co. Ll< .
S.E.U.M.
Slork-Werkspoor (V.M.F.)
John Thompson Water Tube Boilers

Ltd.
Bone Cbar.

British Charcoals & Macdonalds LI d.
see also Char.

Brushes.
Kleen-e-ze Brush Co. Ltd.
Rotatools (U.K.) Ltd.

Bulk handling.
see Conveyors and Elevators, etc.

Bulk storage boppers.
Burnett & Rolfe Ltd.
Cocksedge & Co. Ltd.
Fletcher & Stewart Ltd.
[nternational Combustion Products

Ltd.
Robert Jenkins & Co. Ltd.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Societe Fran~ise des Constructions

Babcock & Wilcox.
Spencer (Melksham) Ltd.
John Thompson (Dudley) Ltd.
John Thompson (Wolverhampton)

Ltd.
Walkers Ltd.
Welding Technical Services Ltd.

Bulk sugar containers, Transportable.
Carmichael & Son (Worcs.) Ltd.
Robert Hudson (Raletrux) Ltd.
Thompson Bros. (Bilston) Ltd.

Bunker discharge equipment.
Buhler Brothers.
Carmichael & Sons (Worcester) Ltd.
International Combustion Products

Ltd.
Simon-Barron Ltd.

Burners, Sulphur.
see Sulphur furnaces, Continuous.

Cable reeling drums.
Deco Engineering Co. Ltd.

Cane car tippen.
Fletcher and Stewart Ltd.

~Honolulu Iron Works Co.
.The Mirrlees Watson Co. Ltd.
\.Walkers Ltd.

Cane cars and trailers.
Cary Iron Works.
Honolulu Iron Works Co.
Robert Hudson (Raletrux) Ltd.
Kingston Industrial Works Ltd.
Krupp-Dolberg.
N.V. Locospoor.
Martin·Markham Ltd.
Massey-Ferguson (Export) Ltd.
F. W. Pettit Ltd.
Railway Mine & Plantation Equip·

ment Ltd.
Spoorijzer N.V. Delft.
The Thomson Machinery Co. Inc.
Walkers Ltd.
Whitlock Bros. Ltd.

Cane carts.
Cary Iron Works.
Honolulu Iron Works Co.
Kingston Industrial Works Ltd.
Martin-Markham Ltd.
L. S. Miedema Landbouwwerk·

tuigenfabriek N. V.
F. W. Pettit Ltd.
Spoorijzer N.V. Delft.
The Thomson Machinery Co. Inc.
Whitlock Bros. Ltd.

Cane cultivation equipment.
Broussard Machine Co.
Massey-Ferguson (Export) Ltd.
F. W. Pettit Ltd.
The Thomson Machinery Co. Inc.

Cane diffusers, Continuous.
BMA BraunschWeigische Maschin

enbauanstal!.
Maschinenfabrik Buckau R. Wolf

A.G.
AIS De Danske Sukkerfabrikker.
Extraction De Smet S.A.
Segura-Bartol i.

Cane grapples.
Honolulu Iron Works Co.
Priestman Brothers Ltd.
Joseph Westwood & Co. Ltd.

Cane harvesters.
Cary Iron Worka.
Honolulu Iron Works Co.
Massey-Ferguson (Export) Ltd.
The Thomson Machinery Co. Inc.

Cane loaden.
Broussard Machine Co.
Cary Iron Works.
Honolulu Iron Works Co.
The Thomwn Machinery Co. Inc.

Cane washing tables.
Honolulu Iron Works Co.
The Thomson Machinery Co. Inc.

Carbon, Decolorizing.
Atlas Chemical Industries Inc.
Atlas-Goldschmidt G.m.b.H.
Atlas de Mexico S.A.
C.E.C.A.
The Clydesdale Chemical Co. Ltd.
HaIler & Phillips Ltd.
Honeywill-Atlas Ltd.
Lurgi Gesellschaft fUr Chemotechnik

m.b.H.
Norit Sales Corporation Ltd.
Pittsburgh Activated Carbon

Company.

Carbon, Decolorlzing-continued.
Suchar Sales Corporation.
The Sugar Manufacturers' Supply

Co. Ltd.
Sutcliffe, Speakman & Co. Ltd.

Carbon decolorizing equipment.
Cocksedge & Co. Ltd.
Multi-Metal Wire Cloth Inc.

Carbon decolorizing systems.
Graver Water Conditioning Co.
Paterson Candy International Ltd.

Carbon reactivation.
Ashmore, Benson, Pease & Co. Ltd.
Huntington, Heberlein & Co. Ltd.

Carbooatation equipment.
BMA Braunschweigische Maochin
enbauanstalt.

Maschinenfabrik Buckau R. Wolf
A.G.

CEKOP.
Chemieanlagen-Export G.m.b.H.
Dorr·Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Neyrpic.
Etablissements A. Olier.
H. Putsch & Compo
Salzgitter Masehinen A.G.
Segura-Bartoli.
A. & W. Smith & Co. Ltd.
Societe Fran~ise des Constructions

Babcock & Wilcox.
Stork·Werkspoor (V.M.F.)
U.C.M.A.S.

Cartoning macbinery.
Rockwell Pneumatic Scale Ltd.

Cement (Sugar·resistant).
Lafarge Aluminous Cement Co. Ltd.

Centrifugal backings.
Ferguson Perforating & Wire Co.
Fontaine & Co. G.m.b.H.
Harvey Perforators and Weavers

Ltd.
Ets Krieg et Zivy.
The Western States Machine Co.

Centrifugal clariliers.
Alfa-Laval AB.
The Sharples Company.

Centrifugal motors.
Hinz Elektromaschinen- und

Apparatebau.
Siemens-Schuckertwerke A.G.
The Western Slates Machine Co.

Cectrifugal screens.
Balco Filtertechnik G.m.b.H.
BMA Braunschweigische Maschin-

enbauanstalt.
Cotton Bros. (Longton) Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Ferguson Perforating & Wire Co.
Fontaine & Co. G.m.b.H.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
Ets Krieg et Zivy.
Nordberg Manufacturing Company.
The Sugar Manufacturers' Supply

Co. Ltd.
The Western States Machine Co.



Centrifugals and accessories.
ASEA.
BMA Braunschweigische Maschin-

enbauanstalt.
Bosco S.p.A.
Thomas Broadbent & Sons Ltd.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
Chemieanlagcn-Export G.m.b.H.
Escher Wyss Ltd.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gutehofl'nungshiitte Sterhade A.G.
Honolulu Iron Works Co.
AB. Landsverk.
POll, Cassels & Williamson Ltd.
Machinefabriek Reineveld N.V.
Salzgiller Masehinen A.G.
Segura-Bartoli.
The Sharples Company.
The Sugar ManuJacturers' Supply

Co. Ltd.
Toyo Chemical Engineering Co. Ltd.
Watson, Laidlaw & Co. Ltd.
The Western States Machine Co.

Centrifugals-Complete electrical
equipment.
Siemens-Schuckertwerke A.G.

Centrifugals, Continuous.
BMA Braunschweigische Maschin

enbauaostalt.
Bosco S.p.A.
Maschinenfabrik Buckau R. Wolf

A.G.
Chemieanlagen-Exporl G.m.b.H.
Escher Wyss Ltd.
Soc. Fives Lille-Cai!.
International Combustion Products

Ltd.
The Sharples Company.
U.C.M.A.S.
Watson, Laidlaw & Co. Ltd.
Western States Machine Co.

Centrifugals-Fully automatic batcb
type.

ASEA.
BMA Braunschweigische Maschin-

enbauanstalt.
Bosco S.p.A.
Thomas Broadbent & Sons Ltd.
Maschinenfabrik Buckau R. Wolf

A.G.
Chemieanlagen-Export G.m.b.H.
Escher Wyss Ltd.
Soc. Fives Lille-Cai!.
AB. Landsvcrk.
Pott, Cassels & Williamson Ltd.
Machinefabriek Reineveld N. V.
SaIzgitter Maschinen A.G.
The Sharples Company.
Watson, Laidlaw & Co. Ltd.
The Western States Machine ~o.

Centrifugals-Semi-automatic batcb
type.

BMA Braunsehweigisehe Maschin-
enbauanstalt.

Bosco S.p.A.
Thomas Broadbent & Sons Ltd.
Maschinenfabrik Buckau R. Wolf

A.G.
Escher Wyss Ltd.
Pott, Cassels & Williamson Ltd.
Salzgitter Maschinen A.G.
The Sharples Company.
Watson, Laidlaw & Co. Ltd.
The Western States Machine Co.

Chain cane slings.
Boland Machine & Mfg. Co. Inc.
Parsons Chain Co. Ltd.

Cbains.
Bagshawe & Co. Ltd.
Darrold Engineering Co. Ltd.
Diamond Chain Company.
Ewart Chainbelt Co. Ltd.
Fletcher and Stewart Ltd
Link-Belt Company.
The Mirrlees Watson Co. Ltd.
Parsons Chain Co. Ltd.
Pennine Chainbelt Co. Ltd.
Renold Chains Ltd.
A. & W. Smith & Co. Ltd.
Walkers Ltd.

Cbar re.ivifying plants.
Ashmore, Benson, Pease & Co. Ltd.
James Buchanan & Son (Liverpool)

Ltd.
Huntington, Heberlein & Co. Ltd.
Stein Atkinson Stordy Ltd.

O>emical plants.
A.P.V. Co. Ltd.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
Burnell & Rolfe Ltd.
Danicls (B.B.A.) Ltd.
Flelcher and Stewart Ltd.
Robcrt Jenkins & Co. Ltd.
L. A. Mitchell Group of Companies.
Segura-Bartoli.
S.P.E.J. Chim.
Thompson Bros. (B1Iston) Ltd.
John Thompson (Dudley) Ltd.
John Thompson (Wolverharnpton)

Ltd.
Unifloc Ltd.
Welding Tcchnical Services Ltd.

Cbemicals.
Associated Chemical Companies

(Sales) Ltd.
The Sugar Manufacturers' SUPpl7

Co. Ltd.

Clarilien.
Alfa-Laval AB.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
Chemicanlagen-Export G.m.b.H.
Dorr-Oliver Inc., Cane Sugar Divn.
The Eimco Corporation.
Eimco (Great Britain) Ltd.
Fletcher and Stewart Ltd.
Graver Water Conditioning C0m

pany.
Honolulu I ron Works Co.
International Combustion Products

Ltd.
Johns-Manville International Corp.
The Mirrlees Watson Co. Ltd.
Paterson Candy International Ltd.
H. Putsch & Comp.
Salzgitter Maschinen A.G.
Segura-Bartoli.
The Sharples Company.
Stockdale Engineering Ltd.
Unifloc Ltd.
Walkers Ltd.

xli

aariBers, Tray-type.
The Eimco Corporation.

Colorimeters.
The Sugar ManuJacturers' Supply

Co. Ltd.
Tintometer Sales Ltd.

Colorimetric cbcmical analytical
apparatus.

Tintometer Sales Ltd.

Condenser water treatment.
Houseman & Thompson Ltd.

Condensers, Water jet ejector.
Stork-Werkspoor (V.M.F.).

Continuous belt weighing machin....
Herbert & Sons Ltd.
Howe Richardson Scale Co. Ltd.
Merrick Scale Mfg. Co.
L. A. Mitchell Group of Companies

Control switcbgear-Iimit switcbes,
ceatrifugal switcbes, emerg-=r
trip gear. etc.

A.E.!. Export Ltd.
Deco Engineering Co. Ltd.
Eurogauge Co. Ltd.
Honeywell Comrols Ltd.
MTE Control Gear Ltd.
Sicmens-Schuckertwerke A.G.

CODveyor beariags.
Simon-Barron Ltd.

Conveyor belt rotary brusbes.
Kleen-e-zc Brush Co. Ltd.
Unifloe Ltd.

Conveyor belting.
Barrow Hcpburn & Gale (Mitcham)

Ltd.
Conrad Scholtz (Great Britain) Ltd.

C....yor cbains.
Bagshawe & Co. Ltd.
Buhler Brothers.
Dan'old Engineering Co. Ltd.
Diamond Chain Company.
Ewart Chainbelt Co. Ltd.
Parsons Chain Co. Ltd.
Pennine Chainbelt Co. Ltd.
Renold Chains Ltd.
A. & W. Smith & Co. Ltd.

COII..yors aad eleutors.
ASEA
Babcock & Wilcox Ltd.
Bagshawe & Co. Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP
Chemieanlagen-Export G.m.b.H.
Cocksedge & Co. Ltd.
The Eimco Corporation.
Fletcher and Stewart Ltd.
Honolulu Iron Works Co.
International Combustion Products

Ltd.
Kingston Industrial Works Ltd.
AB. Landsverk.
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Conveyors and elevators-colllinued.
The Mirrlees Watson Co. Ltd.
Offici!!e Meccaniche di Savona

Servettaz-Basevi S.p.A.
Pennine Chainbelt Co. Ltd.
Pott, Cassels & Williamson Ltd.
Salzgitter Maschinen AG.
Segura-Bartoli.
Simon Handling Engineers Ltd.
A. & W. Smith & Co. Ltd.
Spencer (Melksham) Ltd.
Stork-Werkspoor (V.M.F.)
John Thompson Conveyor Co.
U.C.M.A.S.
Walkers Ltd.
Ingeniorsfirman Nils Weibull AB.

Apron conveyors.
Darrold Engineering Co. Ltd.
New Conveyor Co. Ltd.
Unifloc Ltd.

Belt and bucket elevators.
Buhler Brothers.
Darrold Engineering Co. Ltd.
New Conveyor Co. Ltd.
Simon-Barron I.td.
Unifloc Ltd.

Belt conveyors.
Darrold Engineering Co. Ltd.
C. J. R. Fyson & Son Ltd.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Stephens-Adamson Mfg. Co.
Unifloc Ltd.
R. White & Sons (Engineers) Ltd

Bucket elevators.
Buhler Brothers.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Unifloe Ltd.

Chain and bucket elevators.
Buhler Brothers.
Darrold Engineering Co. Ltd.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Unifloe Ltd.

Chain conveyors.
Buhler Brothers.
Darrold Engineering Co. Ltd.
Diamond Chain Company.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Unifloc Ltd.

Drag-bar conveyors.
Darrold Engineering Co. Ltd.
New Conveyor Co. Ltd.
Unifloc Ltd.

Feeder conveyors.
Simon-Barron Ltd.
Unifloc Ltd.
lee also Sugar throwers and

trimmers.

FlIght conveyors.
Darrold Engineering Co. Ltd.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Unifloc Ltd.

Gras.thoppn conveyors.
Thomas Broadbent & Sons Ltd.
New Conveyor Co. Ltd.

Plat~ conveyors.
Darrold Engineering Co. Ltd.
Diamond Chain Company.
New Conveyor Co. Ltd.
Unilloc Ltd.

Pneumatic conveyors.
Buhler Brothers.
Carmichael & Sons (Wares.) Ltd.
Robert Jenkins & Co. Ltd.
Simon-Barron Ltd.

Scraper conveyors.
Darrold Engi"eering Ltd.
New Conveyor Co. Ltd.
Unifloc Ltd.

Screw conveyors.
Darrold Engineering Ltd.
New Conveyor Co. Ltd.
Simon-Barron Ltd.
Unifloc Ltd.

Slat conveyors.
Darrold Engineering Ltd.
Simon-Barron Ltd.

U U"-link conveyors.
Buhler Brothers.
New Conveyor Co. Ltd.

Conveyors and elevators, Mobile.
Buhler Brothers.
C. J. R. Fyson & Son Ltd.
John Thompson Conveyor Co.

Coolers, Sugar.
.'BMA Braunschweigische Maschin

.. enbauanstalt.
Maschinenfabrik Buckau R. Wolf

AG.
Buell Ltd.
BUttner-Werke A.G.
Buttner Works Inc.
Chemieanlagen-Export G.m.b.H.
Dunford & Elliott Process Engin-

eering Ltd.
Fletcher and Stewart Ltd.
Honolulu Iron Works Co.
Robert Jenkins & Co. Ltd.
Manlove Alliott & Co. Ltd.
Overhoff & Altmeyer Apparate-

und Maschinenbau.
Salzgitter Maschinen AG.
Richard Simon & Sons Ltd.
Standard Steel Corporation.
Stork-Werkspoor (V.M.F.).
U.C.M.A.S.
Wyssmont Co. Inc.
see also Dryers.

Coolers, Water.
Film Cooling Towers (1925) Ltd.
Heenan & Froude Ltd.
Rober! Jenkins & Co. Ltd.

Crane collector columns, tee bar and
copper conductor systems.

Deco Engineering Co. Ltd.

Cranes.
Babcock & Wilcox Ltd.
J. H. Carruthers & Co. Ltd.
Cary Iron Works.
Orenstein-Koppel und LUbecker

Maschinenbau A.G.
Southern Cross Engineering &

Foundry Works.
Stork-Werkspoor (V.M.F.)
Stothert & Pitt Ltd.
U.C.M.A.S.
Vaughan Crane Co. Ltd.

Cranes-Electrical equipment.
MTE Control Gear Ltd.
Siemens-Schuckertwerke A.G.

Cr)'Slallizers.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
Chemieanlagen-Expor! G.m.b.H.
A. F. Craig & Co. Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gutehoffnungshiitte Sterkrade A.G.
Harvey Fabrication Limited.
Honolulu Iron Works Co.
Kingston Industrial Works Ltd.
AB. Landsverk.
The Mirrlees Watson Co. Ltd.
Port Engineering Works Ltd.
Salzgitter Maschinen AG.
Segura-Bartoli.
A. & W. Smith & Co. Ltd.
Societe Fran~aise des Constructions

Babcock & Wilcox.
Standard Steel Corporation.
Stork-Werkspoor (V.M.F.).
John Thompson (Dudley) Ltd.
U.C.M.A.S.

Cube-making machinery.
Maschinenfabrik Buckau R. Wolf

A.G.
Chambon Ltd.
Goka N.V. Machine Works.
The Mirrlees Watson Co. Ltd.
Standard Steel Corporation.

Cobe sugar moulding, ranging and
packeting plant.

Brecknell, Dolman & Rogers Ltd.
Cham bon Ltd.
Fr. Hesser Maschinenfabrik A.G.
Standard Steel Corporation.

Cube ......pping machines.
Fr. Hesser Maschinenfabrik A.G.
SAPAL.

Deaerators.
Daniels (B.B.A.) Ltd.
Graver Water Conditioning

Company.

Decolorlzing plants.
Atlas Chemical Industries Inc.
Atlas-Goldschmidt G.m.b.H.
Atlas de Mexico S.A.
BMA Braunschweigische Maschino

enbauanstalt.
Graver Water Conditioning Co.
Honeywill-Atlas Ltd.
Norit Sales Corporation Ltd.
Paterson Candy International Ltd.
The Permutit Co. Ltd.
Pittsburgh Activated Carbon

G:>mpany.
Machinefabriek Reineveld N.V.
Suehar Sales Corporation.

Decolorizing resins.
Diamond Alkali Company,

Western Division.
Lennig Chemicals Ltd.
The Permutit Co. Ltd.

Deliming plants.
BMA Braunschweigische Maschin-

enbauanstalt.
Dorr-Oliver Inc., Cane Sugar Divn.
The Permutit Co. Ltd.
Machinefabriek Reineveld N.V.



Demineralization plants.
BMA Braunschweigische Maschin-

enbauanstalt.
Dorr-Oliver Inc., Cane Sugar Divn.
The Eimco Corporation.
Graver Water Conditioning Co.
Paterson Candy International Ltd.
The Permutit Co. Ltd.
Machinefabriek Reineveld N.V.

Density meters, [n-line.
Sperry Gyroscope Co. Ltd.

Diatomaceous eartb, see Filter-aids.

Diesel alternator sets.
W. H. Allen, Sons & Co. Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
Siemens-Schuckertwerke A.G.
Stork-Werkspoor (Y.M.F.).

Distillery plant, see Alcohol plant.

Diteb digging equipment.
Massey-Ferguson (Export) Ltd.

Drainage and ridging machinery.
James A. Cuthbertson Ltd.

Drives, Variable speed.
Crofts (Engineers) Ltd.
Heenan & Froude Ltd.
Lancashire Dynamo Electronic

Products Ltd.
Mawdsley's Ltd.
Salzgitter Maschinen A.G.
Western Gear Corporation.

D~rs.
Ashmore, Benson, Pease & Co. Ltd.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
Buell Ltd.
BUttner-Werke A.G.
Buttner Works Inc.
CEKOP.
Chemieanlagen-Export G.m.b.H.
Dunford & Elliott Process Engin-

eering Ltd.
Fletcher and Stewart Ltd.
Harvey Fabrication Limited.
Honolulu [ron Works Co.
International Combustion Products

Ltd.
Robert Jenkins & Co. Ltd.
Manlove A1liott & Co. Ltd.
L. A. Mitchell Group of Companies.
Etablissements A. Olicr.
Overhoff & Altmeyer Apparate-

und Maschincnbau.
Pott, Cassels & Williamson Ltd.
Salzgitter Maschincn A.G.
S.E.U.M. ,
Richard Simon & Sons Ltd.
A. & W. Smith & Co. Ltd.
S.P.E.I. Chim.
Spencer (Melksham) Ltd.
The Squier Corporation.
Standard Steel Corporation.
Stork-Werkspoor (Y.M.F.).
A.B. Svenska Flriktfabriken.
Toyo Chemical Engineering Co. Ltd.
U.C.M.A.S.
Wyssmont Co. [nco

Duck boards.
Grill Floors Ltd.

Dust control equipment.
Buell Ltd.
BUttner-Werke A.G.
Centrifix Corporation.
Dunford & Elliott Process Engineer-

ing Ltd.
Dust Control Equipment Ltd.
Fly Ash Arrestor Corporation.
Simon-Barron Ltd.
A.B. Svenska Flaktfabriken.

Dust sleeves and bags.
John R. Carmichael Ltd.
Cotton Bros. (Longton) Ltd.
Dunford & Elliott Process Engin-

eering Ltd.
Samuel Hill Ltd.
Porritt Bro. & Austin Ltd.
Porritts & Spencer Ltd., Industrial

Fabrics Export Division.
~omizers.

Babcock & Wilcox Ltd.
Soc. Fives Lille-Cail.
John Thompson Water Tube Boilers

Ltd.
Effluent treatment.

Edwin Danks & Co. (Oldbury) Ltd.
.Ejectors, Water and steam operated.

Hattersley (Ormskirk) Ltd.
Electric beating tapes and maotJm.

[sopad Ltd.
Stabilag Engineering Ltd.

Electric motors.
A.E.!. Export Ltd.
W. 1-1. Allen, Sons & Co. Ltd.
ASEA.
The English Electric Co. Ltd.

Electrical Machines Divn.
The Harland Engineering Co. Ltd.
Heemaf N.Y.
Hinz Elektromaschinen- und

Apparatebau.
Mawdsley's Ltd.
Siemens-Schuckertwerke A.G.

Electric motors, Fractional borse power.
A.E.!. Export Ltd.
Comtex Ltd.
The English Electric Co. Ltd.

Electrical Machines Divn.
Siemens-Schuckertwerke A.G.

Electric power generators.
A.E.T. Export Ltd.
W. H. Allen Sons & Co. Ltd.
The English Electric Co. Ltd.

Electrical Machines DiYn.
Soc. Fives Lille-Cail.
Heemaf N.Y.
Krupp-Dol berg.
Murray [ron Works Company.
Richardsons, Westgarth & Co. Ltd.
Siemens-Schuckertwerke A.G.
Stork-Werkspoor (Y.M.F.)

Electrical meters and relays.
A.E.I. Export Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
~:Siemens-Schuckertwerke A.G.

Electronic equipment.
A.E.I. Export Ltd.
Bendix Electronics Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
Eurogauge Co. Ltd.
Honeywell Controls Ltd.
Lancashire Oynamo Electronic

Products'Ltd.
MTE Control Gear Ltd.
Siemens & Halske A.G.

xliii

Engineering design and contracting
services.

The Mirrlees Watson Co. Ltd.

Engines, Diesel.
W. H. Allen, Sons & Co. Ltd.
Belliss & Morcom Ltd. ·.'i·
The English Electric Co. Ltd.,

Electrical Machines Divn.
Stork-Werkspoor (Y.M.F.)
Worthington Corporation.

Engines, Steam.
Belliss & Morcom Ltd.
Blairs Ltd.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
The Mirrlees Watson Co. Ltd.
A. & W. Smith & Co. Ltd.
Stork-Werkspoor (V.M.F.)

Entrainment separators.
Centrifix Corporation.
Dunford & Eiliott Process Ensin-

cering Ltd.
Honolulu [ron Works Co.
Kingston Industrial Works Ltd.
Otto H. York Co. Inc.

Evaporators and condensing plant.
Alfa-Laval AB.
A.P.V. Co. Ltd.
Blairs Ltd.
BMA Braunschweigische M"-'Chin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
Burnett & Rolfe Ltd.
CEKOP.
Chemieanlagen-Export G.m.b.H.
A. F. Craig & Co. Ltd.
Daniels Parkson Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Escher Wyss ltd.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gutehoffnungshiitte Sterkrade A.G.
Honolulu Iron Works Co.
Robert Jenkins & Co. Ltd.
Kingston Industrial Works Ltd.
AB. Landsverk.
The Mirrlees Watson Co. Ltd.
L. A. Mitchell Group of Companies.
Richardsons, Westgarth & Co. Ltd.
Salzgitter Maschinen A.G.
Segura-Bartoli.
S.E.U.M.
A. & W. Smith & Co. Ltd.
Societe Fran9"ise des Constructions

Babcock & Wilcox.
Southern Cross Engineering &

Foundry Works.
S.P.E.!. Chim.
The Squier Corporation.
Stork-Werkspoor (V.M.F.)
Technoexport Czechoslovakia.
John Thompson Water Tube Boilers

Ltd.
Toyo Chemical Engineering Co. Ltd.
U.C.M.A.S.

Evaporator lube c1ean...s.
see Tube cleaners.

Fabrications in all metals.
American Plant Equipment Co.
Harvey Fabrication Limited.
Robert Jenkins & Co. Ltd.
Richardsons, Westgarth & Co. Ltd.
Simon-Barron ltd.
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Fans, Induced and forced draft.
Fly Ash Arrestor Corp.
Siemens-Schuckertwerke A.G.
Stork-Werkspoor (Y.M.F).

FDten.
Buhler Brothers.
Carlson-Ford Sales Ltd.
CEKOP.
Chemieanlagen-Exporl G.m.b.H.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
The Mirrlees Watson Co. Ltd.
Sankey Green Wire Weavini Co.

Ltd.
Sparkler Filter Manufacturing Co.
S.P.E.I. Chim.
Stork-Wcrkspoor (V.M.F.).
U.C.M.A.S.

Automatically controlled filters.
American Plant Equipment Co.
Chemap A.G.
Patcrson Candy International Ltd.
Schumacher Filters Ltd.
Schumachcr'sche Fabrik.
Simon-Barron Ltd.
Stockdale Engineering Ltd.

Bag pressure filters.
American Plant Equipment Co.
A. F. Craig & Co. Ltd.
Salzgitter Maschinen A.G.

Diatomite filters.
American Plant Equipment Co.
Chemap A.G.
Enzinger Division.
L. A. Mitchell Group of Companies.
Niagara Filters Europe.
Etablissements A. Olier.
Paterson Candy International Ltd.
Schumachcr Filters Ltd.
Schumacher'sche Fabrik.
Unifioc Ltd.

Fi/ter presse.s.
Blairs Ltd.
BMA Braunschweigbche Maschin

enhauanstalt.
S. H. Johnson & Co. Ltd.
Manlove Alliott & Co. Ltd.

Gravity and pressure filters.
American Plant Equipment Co.
Graver Water Conditioning Co.
Paterson Candy International Ltd.
The Permutit Co. Ltd.

Iron removal filters.
Brimag Ltd.
Electromagnets ltd.
Graver Water Conditioning Co.
The Permutit Co. Ltd.
Rapid Magnetic Ltd.

Leaf filters.
American Plant Equipment Co.
Dorr-Oliver Inc., Cane Sugar Divn.
Enzinger Division.
Ferguson Perforating & Wire Co.
Niagara Filters Europe.
Paterson Candy International Ltd.
A. & W. Smith & Co. Ltd.
Suchar Sales Corporation.

Plate and frame filters.
Blairs Ltd.
S. H. Johnson & Co. Ltd.
Manlove Alliott & Co. Ltd.

Pressure filters.
American Plant Equipmcnt Co.
BMA Braunschwcigische Maschin

cnbauanstall.
Maschioenfabrik Buckau R. Wolf

A.G.
Chcmap A.G.
Edwin Danks & Co. (Oldbury) Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
The Eimco Corporation.
Eimco (Great Britain) Ltd.
Enzingcr Division.
Graver Water Conditioning Co.
L. A. Mitchell Group of Companies.
Niagara Filters Europe.
Paterson Candy International Ltd.
The Permutit Co. Ltd.
Schumacher Filters Ltd.
Schumacher'sche Fabrik.
A. & W. Smith & Co. Ltd.
Suchar Sales Corporation.
John Thompson-Kcnnicott Ltd.

Rotary vacuum filters.
BMA Braunschweigischc Maschin

enbauanstall.
Maschinenfabrik Buckau R. Wolf

A.G.
Dorr-Oliver Inc., Canc Sugar Divo.
Thc Eimco Corporation.
Eimco (Great Britain) Ltd.
Intcrnational Combustion Products

Ltd.
Officinc Mcccanichc di Savona

Servettaz-Basevi S.p.A.
Etablissements A. Olier.
H. Putsch & Compo
Stockdale Engineering Ltd.
Unifioc Ltd.

Filter aids.
Carlson-Ford Sales Ltd.
C.E.C.A.
Dorr-Oliver Inc., Cane Sugar Divn.
The Eagle-Picher Company.
Great Lakes Carbon Corporation.
Haller & Phillips Ltd.
Johns-Manville International Corp.
The Sugar Manufacturers' Supply

Co. Ltd.

Fnter <loths.
Jeremiah Ambler Ltd.
American Plant Equipment Co.
John Bright & Brothers Ltd.
John R. Carmichael Ltd.
Cotton Bros. (Longton) Ltd.
Fothergill & Harvey Ltd.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
Samuel Hill Ltd.
S. H. Johnson & Co. Ltd.
Multi-Metal Wire Cloth Inc.
Nordiska Maskinfilt AB.
Porritt Bro. & Austin Ltd.
Porritts & Spencer Ltd., Industrial

Fabrics Export Division.
Sankey Green Wire Weaving Co.

Ltd.
James Stott Ltd.

Fliter leaves.
American Plant Equipment Co.
Blairs Ltd.
Cocksedge & Co. Ltd.
Dorr-Oliver Inc., Cane Sugar Divo.

(Sweetland).

Filter leaves-continued.
Enzinger Division.
Ferguson Perforating & Wire Co.
Multi-Metal Wire Cloth Inc.
Niagara Filters Europe.
Paterson Candy International Ltd.
Sankey Green Wire Weaving Co.

Ltd.
Sparkler Filter Manufacturing Co.

Filter papers.
Carlson-Ford Sales Ltd.
J. Bareham Green Ltd.
S. H. John.on & Co. Ltd.
Carl Schleicher & Schull.
The Sugar Manufacturers' Supply

Co. Ltd.

Filter pulp.
J. Bareham Green Ltd.
Cocksedge & Co. Ltd.

Filter screeD'.
American Plant Equipment Co.
Cotton Bros. (Longton) Ltd.
EndecotlS (Filters) Ltd.
Ferguson Perforating & Wire Co.
Fontaine & Co. G.m.b.H.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
Ets. Krieg et Zivy.
Sankey Green Wire Weaving Co.

Ltd.

Flanges, Non-Ferrous.
Blundell & Crompton Ltd.

Flexible drives.
Crofts (Engineers) Ltd.
FJexotube (Liverpool) Ltd.
Rotatools (U.K.) Ltd.

Flexible shaft couplings.
Crofts (Engineers) Ltd.
Diamond Chain Company.
Renold Chains Ltd.
Richardsons, Westgarth & Co. Ltd.

Flexible shafting.
Flexotube (Liverpool) Ltd.
RotalOols (U.K.) Ltd.

F1owmeters.
Alfa-Laval AB.
Bayham Ltd.
Honevwell Controls Ltd.
The Lunkenheimer Company.
Negretti & Zambra Ltd.
Rotameter Manufacturing Co. Ltd.
SAE Societa Applicazioni Elettro-

tecniche.
The Sugar Manufacturers' Supply

Co. Ltd.

Flowy>eters, Electromagnetic.
Mawdsley's Ltd.
~iemens & Halske A.G.

Flowmctcrs, Mass.
Sperr j Gyroscope Co. Ltd.

Fly ash collectors, Multiple cyclone.
type.

Fly Ash Arrestor Corp.

Friction materials (Industrial).
British Belting & Asbestos Ltd.
Johns-Manville International Corp.



Fume absorption.
Edwin Danks & Co. (Oldbury) Ltd.

Fuse gear.
A.E.!. Export Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
Siemens-Schuckertwerke A.G.,

Gas ~rifying equipment.
_ Centrifix Corporation.

Gear couplings.
Crofts (Engineers) Ltd.
Diamond Chain Company.
Richardsons, Westgarth & Co. Ltd.

Gearing, ue Reduction gears.

Gearmotors.
Crofts (Engineers) Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
Siemens-Schuckertwerke A.G.
Western Gear Corporation.

Grabs, Cane, Beet and Raw sugar.
Honolulu Iron Works Co.
Priestman Brothers Ltd.
Joseph Westwood & Co. Ltd.

Graders, Earth.
Massey-Ferguson (Export) Ltd.

Granulators, see Dryers.

Harvesters, see Beet harvesters and
Cane harvesters

Heat exchangers, Plate type.
Alfa-Laval AB.
A.P.V. Co. Ltd.
Harvey Fabrication Limited.
W. H. Paul Ltd.

Heat exchangers, Tubular.
A.P.V. Co. Ltd.
Ashmore, Benson, Pease & Co. Ltd.
Babcock & Wilcox Ltd.
Blairs Ltd.
Blundell & Crompton Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
Burnett & Rolfe Ltd.
Carrier Engineering Co. Ltd.
Daniels (B.B.A.) Ltd.
Edwin Danks & Co. (Oldbury) Ltd.
Enzinger Division.
Fletcher and Stewart Ltd.
Foster Wheeler Ltd.
Harvev Fabrication Limited.
Honoiulu Iron Works Co.
International Combustion Ltd.
Robert Jenkins & Co. Ltd.
Kingston Industrial Works Ltd.
AB. Landsverk.
L. A. Mitchell Group of Companies.
Richardsons, Westgarth & Co. Ltd.
Salzgitter Maschinen A.G.
Segura-Bartoli.
S.P.E.!. Chim.
John Thompson Water Tube Boilers

Ltd.
U.C.MAS.
Walkers Ltd.
Welding Technical Services Ltd.
Worthington Corporation.

Heat sealers.
The Thames Packaging Equipment

Co.

Heated storage vessels.
Burnett & Rolfe Ltd.
Stabilag Engineering Ltd.

Hydraulie controls for valves, etc.
Edwards Engineering Corp.
The Lunkenheimer Company.
Sperry Gyroscope Co. Ltd.

Instruments, Process control.
A.E.T. Export Ltd.
Bayham Ltd.
Bellingham & Stanley Ltd.
Belliss & Morcom Ltd.
The British Rototherm Co. Ltd.
Chemap A.G.
Ditmar Zonen N.V.
Eurogauge Co. Ltd.
Honeywell Controls Ltd.
Lancashire Dynamo Electronic

Products Ltd.
Mawdsley's Ltd.
Negretti & Zambra Ltd.
Neptune Meter Co. Ltd.
Richardsons, Westgarth & Co. Ltd.
Rotameter Manufacturing Co. Ltd.
SAE Societil Applicazioni Elettro-

tecniche. •
Siemens & Halske A.G.
Sperry Gyroscope Co. Ltd.
The Sugar Manufacturers' Supply

Co. Ltd.

Inoulatlon, Tbermal (beat llIId coId)
Cape Insulation and Asbestos

Products Ltd.
The Eagle-Picher Company.
Johns-Manville International Corp.
Lafarge Aluminous Cement Co. Ltd.

Ion exchange plants.
Edwin Danks & Co. (Oldbury) Ltd.
Graver Water Conditioning Co.
Paterson C:lIldy International Ltd.
The Permutit Co. Ltd.

Ion exchange resins.
Diamond Alkali Company, Western

Division.
Dorr-Oliver Inc., Cane Sugar Divn.
Lennig Chemicals Ltd.
The Permutit Co. Ltd.
John Thompson-Kennicott Ltd.

IrrigatiOll equipment.
Guthrie Allsebrook & Co. Ltd.
British Overhead Irrigation Ltd.
Farrow & Sons Ltd.
Harvey Fabrication Limited.
Chas. P. Kinnell & Co. Ltd.
Martin-Markham Ltd.
Worthington Corporation.
Wright Rain Ltd.
Wright Rain Africa (Pvt.) Ltd.

Jointings, see Packings and gaskets.

Jaiee beaters.
Blairs Ltd.
BMA Braunschweigische Maschin:n enbananstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
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Juice heaters-continued
Chemieanlagen-Export G.m.b.H.
A. F. Craig & Co. Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gutehoffnungshiitte Sterkrade A.G.
Honolulu Iron Works Co.
Kingston Industrial Works Ltd.
The Mirrlees Watson Co. Ltd.
Salzgitter Maschinen A.G.
Segura-Bartoli.
A. & W. Smith & Co. Ltd.
Societe Fran9"ise des Constructions

Babcock & Wileox.
Southern Cross Engineering &

Foundry Works.
Stork-Werkspoor (Y.M.F.)
U.C.M.A.S.
Vulcan Iron Works Inc.
Walkers Ltd.

Juiee scales.
Fletcher and Stewart Ltd.
Howe Richardson Scale Co. Ltd.
N.V. Servo-Balans.

see also Weighing Machines

Juice strainers and screens.
Blairs Ltd.
Maschinenfabrik Buckau R. Wolf

'I'~~ A.G.
Cocksedge & Co. Ltd.
The Deister Concentrator Co. Inc.
Dorr-Oliver Inc., Cane Sugar Divn.
Endecotts (Filters) Ltd.
Farrel Corporation.
Ferguson Perforating & Wire Co.
Soc. Fives Lille-Cail.
Fontaine & Co. G.m.b.H.
N. Greening & Sons Ltd.
Gutehoffnungshtitte Sterkrade A.G.
Harvey Perforators and Weavers

Ltd.
The Mirrlees Watson Co. Ltd.
A. & W. Smith & Co. Ltd.
Stork-Werkspoor (Y.M.F.)
The Sugar Manufacturers' Supply

Co. Ltd.
Walkers Ltd.

Juice and syrup mixers.
Blairs Ltd.
BMA Braunschweigische Maschin-

enbauanstalt.
Burnett & Rolfe Ltd.
Fletcher and Stewart Ltd.
Gutehoffnungshtitte Sterkrade A.G.
Salzgitter Maschinen A.G.
A. & W. Smith & Co. Ltd.
The Sugar Manufacturers' Supply

Co. Ltd.
Walkers Ltd.

Knives, Beet.
Drei bholz & Floering Ltd.
Kollmann & Gruhn.
H. Putsch & Comp.~

Knives, MillIng.
Blairs Ltd.
BMA Braunschweigi.che. Maschin

enbauanstalt.
Broussard Machine Co.
Maschinenfabrik Buckau R. Wolf

A.G.
A. F. Craig & Co. Ltd.
Farrel Corporation.
Soc. Fives Lille-Caii.
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Knives, Milling-COll/illlled
Fletcher and Stewarl Ltd.
Fulto~ Iron Works Company.
Gutehoffnungshutte Sterkrade A.G.
Honolulu Iron Works Co.
Kingslon Industrial Works Ltd.
The Mirrlees Watson Co. Ltd.
Salzgitter Maschinen A.G.
A. & W. Smith & Co. Ltd.
Societe Fran9aise des Constructions

Babcock & Wilcox.
The Squier Corporation.
Stork-Werkspoor (Y.M.F.)
Vulcan Iron Works Inc.
Walkers Ltd.

Knives, Milling-Drives.
Farrel Corporation.
Siemens-Schuckenwerke A.G.
Western Gear Corporation.

Laboratory apparatus and equipment.
Chemap A.G.
Endecotts (Filters) Ltd.
Netherlands Instruments and App-

aratus Manufacturing and Trad
ing Co.. A. H. Korthof Ltd.

The Sugar Manufacturers' Supply
Co. Ltd.

Electric heatillg appliances
Isopad Ltd.
Stabilag Engineering Ltd.

SllIrry mil/s.
Ditmar Zonen N.V.
see also Laboratory Instruments, elC.

Laboratory instruments.
Belliss & Morcom Ltd.
The British Rototherrn Co. Ltd.
Honeywell Controls Ltd.
Negretti & Zambra Ltd.
Netherlands Instruments and App-

aratus Manufacturing and Trad
ing Co., A. H. Korthof Ltd.

Rotameter Manufacturing Co. Ltd.
Siemens & Halske A.G.
The Sugar Manufacturers' Supply

Co. Ltd.
G. H. Zeal Ltd.

Refractometers.
Bellingham & Stanley Ltd.
Schmidt & Haensch.
Carl Zeiss.
see also Automatic saccharimetcrs

and polarimcters, Laboratory
apparatus and cquipment, Sacch
arimeters and polarimetcrs, etc.

Laboratory reagents.
E. Merck A.G.
Netherlands Instruments and

Apparatus Manufacturing and
Trading Co., A. H. Korthof Ltd.

The Sugar Manufacturers' Supply
Co. Ltd.

Ladders, steel lattice.
Grill Floors Ltd.
John Thompson Motor Pressings

Ltd.

Lens cleaning tissues.
J. Barcham Green Ltd.

Level indicators and controllers.
A.E.!. Export Ltd.
Bayham Ltd.
Burnett & Rolfe Ltd.
Eurogauge Co. Ltd.

Le,'el indicators and controliers-cOIIf.
Lancashire Dynamo Elcctronic

Products Ltd.
egretti & Zambra Ltd.

Simon-Barron Ltd.

Lime density meters.
Rotameter Manufacturing Co. Ltd

Lime slaking equipment.
Cocksedge & Co. Ltd.
The Eimco Corporation.
Vulcan Iron Works Inc.

Liming equipment.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
Chemieanlagen-Export G .m.b. H.
Cocksedge & Co. Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
H. Putsch & Compo
Salzgitter Maschinen A.G.
Segura-Bartoli.
A. & W. Smith & Co. Ltd.
Stork-Werkspoor (Y.M.F.)
The Sugar Manufacturers' Supply

Co. Ltd.
U.C.M.A.S.
Unifioc Ltd.

Loading machinery.
Buhler Brothcrs.
The Eimco Corporation.
Orenstein-Koppel und Lubecker

Maschincnbau A.G.

Locomotives, Diesel.
A.E.!. Export Ltd.
Andrew Barclay. Sons & Co. Ltd
The Drewry Car Co. Ltd.
The English Electric Co. Ltd ..

Electrical Machines Divn.
Roben Hudson (Ra1etrux) Ltd.
Krupp-Dolberg.
N.V. Locospoor.
Motor Rail Ltd.
Orenstein-Koppel und Lubecker

Maschinenbau A.G.
Railway Mine & Plantation Equip

ment Ltd.
Spooriizer N.V. Delft.
U.C.M.A.S.

Magnetic lifting equipment.
Brimag Ltd.
Electromagnets Ltd.
Industrial Magnets Ltd.
Rapid Magnetic Ltd.

Magnetic separators.
Brimag Ltd.
Electromagnets Ltd.
Huntin~ton. Hebcrlein & Co. Ltd.
Industrial Magnets Ltd.
Perrnag Ltd.
Rapid Magnetic Ltd.
Unifloc Ltd.

Masseculte heat treating equipment.
Blairs Ltd.
Fletcher and Stewart Ltd.
The Mirrlees Watson Co. Ltd.
Pott, Cassels & Williamson Ltd.
A. & W. Smith & Co. Ltd.
Societe Fran93ise des Constructions

Babcock & Wilcox.
Stork-Werkspoor (Y.M.F.)
Walkers Ltd.
The Western States Machine Co.

Mechanical crop thinning machines.
Catchpole Engineering Co. Ltd.
Salopian-KelUleth Hudson Ltd.

Metal detectors.
Lindars Automation Ltd.
Metal Detection Ltd.

Meters, Integrating, for liquids.
Bayham Ltd.
Neptunc Meter Co. Ltd.

Meters for lillUid fuels.
Bayhalll Ltd.
Neptune Mcter Co. Ltd.

Mill hydraulics.
Edwards Engineering Corp.
Fletcher and Stcwart Ltd.
The Mirrlees Watson Co. Ltd.
A. & W. Smith & Co. Ltd.
Stork-Werkspoor (Y.M.F.)

Mill rolls.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf

A.G.
A. F. Craig & Co. Ltd.
Dibert Bancroft & Ross Co. Ud.
Farrel Corporation.
Soc. Fives Lille-Cail.
Fulton Iron Works Company.
G. M. Hay & Co. Ltd.
Honolulu [ron Works Co.
Kingston Industrial Works Ltd.
The Mirrlees Watson Co. Ltd.
Salzgitter Maschinen A.G.
A. & W. Smith & Co. Ltd.
Southern Cross Engineering &

Foundry Works.
Stork-Werkspoor (Y.M.F.).
Vulcan Iron Works Inc.
Walkcrs Ltd.

Mill roll movement indicators an4
recorders.

Edwards Engineering Corp.

Milling plant.
Blairs Ltd.
BMA Braunschweigische M.....hin

enbauanstalt.
Maschinenfabrik Buckau R. Wolf
A.G.

A. F. Craig & Co. Ltd.
Dibert Bancroft & Ross Co. Ltd.
Farrel Corporation.
Soc. Fives Lille-Call.
Fletcher and Stewart Ltd.
Fulton Iron Works Company.
GutehoffnungshUtte Sterkrade A.G.
G. M. Hay & Co. Ltd.
Hooolulu Iron Works Co.
Kingston Industrial Works Ltd.
The Mirrlees Watson Co. Ltd.
Salzgitter Maschinen A.G.
A. & W. Smith & Co. Ltd.
Southern Cross Engineering &

Foundry Works.
The Squier Corporation.
Stork-Werkspoor (V.M.F.).
Technoexport Czechcslovakia.
Toyo Chemical Engineering Co.

Ltd.
Vulcan Iron Works Inc.
Walkers Ltd.
lee also Knives, Milling and

Shredders.



Milling plant-complete electrical
equipment.

A.E.!. Export Ltd.
Siemens-Schuckertwerke A.G.

Molasses addition plants for beet pulp.
Amandus Kahl Nachf.
-Simon-Barron Ltd.

l\~tanks.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinfabrik Buckau R. Wolf

A.G.
Burnett & Rolfe Ltd.
Fletcher and Stewart Ltd.
Harvey Fabrication Limitcd.
Honolului ron Works Co.
Kingston Industrial Works Ltd.
Krupp-Dolberg.
L. A. Mitchell Group of Companies.
Salzgitter Maschinen A.G.
Segura-Bartoli.
Societe Fran93ise des Constructions

Babcock & Wilcox.
Stork-Werkspoor (Y.M.F.)

Mud removal chemicals for water
cooling systems.

Houseman & Thompson Ltd.

Multiple hearth furnaces.
Ashmore, Bcnson, Pease & Co. Ltd.

Packeting machinery.
Brecknell, Dolman & Rogers Ltd.
Fr. Hesser Maschinenfabrik A.G.
Honiger & Karg.
SIG Swiss Industrial Company.
Richard Sirnon & Sons Ltd.

Packeting machinery for individual
sachets.

Rockwell Pneumatic Scale Ltd.

PacIdngs and gaskets.
British Belting & Asbestos Ltd.
Johns-Manville International Corp.

Pans, Vacuum.
A.P.V. Co. Ltd.
Blairs Ltd.
Blundell & Crompton Ltd.
BMA Braunschweigische Maschin

enbauanstaIt.
Maschinenfabrik Buckau R. Wolf

A.G.
Burnett & Rolfe Ltd.
CEKOP.
Chemieanlagen-Export G.m.b.H.
A. F. Craig & Co. Ltd.
A/S De Danskc Sukkerfabrikk~r.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gutehoffnungsbiitte Sterkrade A.G.
Harvey Fabrication Limited.
Honolulu Iron Works Co.
Robert Jenkins & Co. Ltd.
Kingston Industrial Works Ltd.
AB. Landsverk.
The Mirrlees Watson Co. Ltd.
L. A. Mitcbell Group of Companies.
Salzgitter Maschinen A.G.
Segura-Bartoli.
S.E.U.M.
A. & W. Smith & Co. Ltd.

Pans, Vacuum-continued
1Societe Fran9aise des Constructions

Babcock & Wilcox.
~Southern Cross Engineering~&

Foundry Works.
The Squier Corporation.
Stork-Werkspoor (V.M.F.)
Technoexport Czechoslovakia.
Thompson Bros. (Bilston) Ltd.
John Thompson (Dudley) Ltd.
U.C.M.A.S.
Vulcan Iron Works Inc.
Walkers Ltd.

Paper and board from bagasse
Manufacturing equipment.

Parsons & Whittemore Lyddon Ltd.

Parcelling machines.
Fr. Hesser Maschinenfabrik A.G.
SIG Swiss Industrial Company.

Pelleting presses for dried pulp.
Amandus Kahl Nacbf.
Simon-Barron Ltd.
Richard Sizer Ltd.

Perforated metals.
Ferguson Perforating & Wire Co.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
Ets. Krieg et Zivy.

Pipes, Steam.
Babcock & Wilcox Ltd.
John Thompson Pipework Ltd.

Pipe fittings.
see Tube tittings

Pipewrap, Protective fabric.
Fothergill & Harvey Ltd.

Ploughs.
Massey-Ferguson (Export) Ltd.

Ploughs-Disc
Martin-Markham Ltd.
F. W. Pettit Ltd.
Salopian-Kenneth Hudson Ltd.

Ploughs-Reversible.
Salopian-Kenneth Hudson Ltd.

Ploughs-Ridging and draining.
James A. Cuthbertson Ltd.

Polytbene bag seuJers.
The Thames Packaging Equipment

Co.

Po"er plants.
A.E.!. Export Ltd.
W. H. Allen, Sons & Co. Ltd.
The English Electric Co. Ltd.,

Electrical Machines Division.
Richardsons, Westgarth & Co. Ltd.
Siemens-Schuckenwerke A.G.

Power transmission equipment.
W. H. Allen, Sons & Co. Ltd.
Thomas Broadbent & Sons Ltd.
Crofts (Engineers) Ltd.
Diamond Chain Company.
Farrel Corporation.
Heenan & Froude Ltd.
Renold Chains Ltd.
Richardsons, Westgarth & Co. Ltd.
Western Gear Corporation.

Preliming equipment.
AjS De danske Sukkerfabrikker.
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Pre8snnJ gauges.
The British Rototherm Co. Ltd.
Hattersley (Ormskirk) Ltd.
Honeywell Controls Ltd. '
Negretti & Zambra Ltd.
G. H. Zeal Ltd.

Pressure vessels.
American Plant Equipment Co.
Ashmore, Benson, Pease & Co. Ltd.
Babcock & Wilcox Ltd.
Blairs Ltd.
Burnett & Rolfe Ltd.
Carmichael & Sons (Worcs.) Ltd.
Edwin Danks & Co. (Oldbury) Ltd.
Harvey Fabrication Limited.
international Combustion Ltd.
Robert Jenkins & Co. ltd.
L. A. Mitchell Group of Companies.
Ricbardsons, Westgarth & Co. Ltd.
S.E.U.M.
Societe Fran93ise des Constructions

Babcock & Wilcox.
Thompson Bros. (Bilston) Ltd.
John Thompson (Dudley) Ltd.
John Tbompson (Wolverhampton)

Ltd.
Welding Technical Services Ltd.

Printing maChinery-Rotary multi
colour for sugar cartons and
bags, etc.

Chambon Ltd.
Fr. Hesser Maschinenfabrik A.G.

Pulverizers, Sugar.
Gruendler Crusher & Pulverizer Co.
The Sugar Manufacturers' Supply

Co. Ltd.

Pump".
BMA Braunschweigische MaschiD-

enbauanstaIt.
Chemieanlagen-Export G.m.b.H.
Dorr-0liver Inc., Cane Sugar Divn.
Fletcher and Stewart Ltd.
Gutehoffnungshiitte Sterkrade A.G.
The Harland Engineering Co. Ltd.
The Luokeobeirner Company.
The Mirrlees Watson Co. Ltd.
Siemens-Schuckertwerke A.G.
Southern Cross Engineering &

Foundry Works.
The Squier Corporation.
The Sugar Manufacturers' Supply

Co. Ltd.

Boiler leed pumps.
Lee, Howl & Co. Ltd.
Saunders Valve Co. Ltd.
Stork-Werkspoor (V.M.F.)
Stuart Turner Ltd.
G. & J. Weir Ltd.
Worthington Corporation.

Centrifugal pumps.
The Albany Engineering Co. Ltd.
Allen Gwynnes Pumps.
A.P.V. Co. Ltd.
Enzinger Division.
International Combustion Products

Ltd.
Lee, Howl & Co. Ltd.
L. A. Mitchell Group of Companies.
Saunders Valve Co. Ltd..
Stork-Werkspoor (V.M.F.).
Stothert & Pitt Ltd.
Stuart Turner Ltd.
G. & J. Weir Ltd.
Worthington Corporation.
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Corrosion-proof pumps.
The Albany Engineering Co. Ltd.
Allen pwynnes Pumps.
A.P.V:Co. Ltd.
Enzinger Division.
Lee, Howl & Co. Ltd.
L. A. Mitchell Group of Companies.
Mono Pumps Ltd.
Stathen & Pitt Ltd.
Worthington Corporation.

Filtrate pumps.
Tbe Eimco Corporation.
Lee, Howl & Co. Ltd.
L. A. Mitchell Group of Companies.

Irrigation pumps.
Allen Gwynnes Pumps.
Guthrie Allsebrook & Co. Ltd.
British Overbead Irrigation Ltd.
Farrow & Sons Ltd.
Chas. P. Kinnell & Co. Ltd.
Lee, Howl & Co. Ltd.
Martin-Markham Ltd.
L. A. Mitchell Group of Companies.
Stork-Werkspoor (V.M.F.).
Worthington Corporation.
Wright Rain Ltd.
Wright Rain Africa (Pvt.) Ltd.

Massecuite pumps.
A. & W. Smitb & Co. Ltd.

Membrane pumps.
Tbe Eimco Corporation.

Molasses pumps.
The Albany Engineering Co. Ltd.
Comet Pump & Engineering Co. Ltd.
Amandus Kahl Nachf.
L. A. Mitchell Group of Companies.
Mono Pumps Ltd.
Stork-Werkspoor (V.M.F.).
Stothert & Pitt Ltd.
Worthington Corporation
Zwicky Ltd., Viking Pumps Divn.

Positive-action pumps.
The Albany Engineering Co. Ltd.
Comet Pump & Engineering Co.

Ltd.
Mono Pumps Ltd.
Stotbert & Pill Ltd.
G. & J. Weir Ltd.
Worthington Corporation.
Zwicky Ltd., Viking Pumps Divn.

Rotary pumps.
Tbe Albany Engineering Co. Ltd.
Comet Pump & Engineering Co.

Ltd.
Tbe Eimco Corporation.
L. A. Mitchell Group of Companies.
Mono Pumps Ltd.
Machinefabriek Reineveld N.V.
Stotbert & Pitt Ltd.
Worthington Corporation.
Zwicky Ltd., Viking Pumps Divn.

Self-priming pumps.
The Albany Engineering Co. Ltd.
Comet Pump & Engineering Co. Ltd.
Tbe Eimco Corporation.
Lee, Howl & Co. Ltd.
L. A. Mitcbell Group of Companies.
Mono Pumps Ltd.
Stork-Werkspoor (V.M.F.).
Stotbert & Pill Ltd.
Zwicky Ltd., Viking Pumps Divn.

Sump pumps.
A.E.!. Export Ltd.
The Albany Engineering Co. Ltd.
Allen Gwynnes Pumps.
Tbe Eimco Corporation.
Stuart Turner Ltd.

VQCUMm pumps.
see Vacuum pumps.

Railway, see Locomotives and Track.

Rectifiers.
A.E./. Export Ltd.
The Englisb Electric Co. Ltd.,

Electrical Machines Divn.
Siemens-Schuckenwerke A.G.

Reduction. gears.
A.E.I. Export Ltd.
W. H. Allen, Sons & Co. Ltd.
ASEA.
Maschinenfabrik Buckau R. WoU

A.G.
Crofts (Engineers) Ltd.
Farrel Corporation.
Lufkin Foundry & Machine Co.
Murray Iron Works Company.
Power Plant Gears Ltd.
Salzgiller Maschinen A.G.
A. &. W. Smitb & Co. Ltd.
Stork-Werkspoor (Y.M.F.)
Vulcan Iron Works Inc.
Western Gear Corporation.

Refinery equipment.
American Plant Equipment Co.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
James Buchanan & Son (Liverpool)

Ltd.
Maschinenfabrik Buckau R. Wolf

A.G.
CEKOP.
Chemieanlagen-Export G.m.b.H.
A. F. Craig & Co. Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gutehoffnungshiitte Sterkeade A.G.
Honolulu Iron Works Co.
The Mirr;ees Watson Co. Ltd.
L. A. Mitchell Group of Companies.
Norit Sales Corporation Ltd.
Salzgitter Maschinen A.G.
Segura-Bartoli.
A. & W. Smith & Co. Ltd.
Stein Atkinson Stordy Ltd.
Stork-Werkspoor (V.M.F.)
Suchar Sales Corporation.
Technoexport Czechoslovakia.
Toyo Cbemical Engineering Co. Ltd
U.C.M.A.S.

Refractory bricks.
General Refractories Ltd.
Johns-Manville International Corp.
John G. Stein & Co. Ltd.

Refractory cement.
General Refractories Ltd.
Johns-Manville International Corp.
Lafarge Aluminous Cement Co. Ltd
John G. Stein & Co. Ltd.

Refractory concretes.
General Refractories Ltd.
John G. Stein & Co. Ltd.

Ridgers.
Massey-Ferguson (Export) Ltd.

Road transport pneumatic bulk vehicles.
Carmichael & Sons (Wares.) Ltd.
Darham Industries (London) Ltd.
Thompson Bros. (Bilston) Ltd.

Roller chain.
Diamond Chain(Company.
Ewart Chainbell Co. Ltd.
Renold Cbains Ltd.

Rotary feeders for,..bulk feeding of
materials.

Babcock & Wilcox Ltd.
Simon-Barron Ltd.

Rubber belt cane carriers.
Farrel Corporation.

Saccharimeters and polarimeters.
Bellingham & Stanley Ltd.
Bendix Electronics Ltd.
O. C. Rudolph & Sons Inc.
Schmidt & Haenscb.
The Sugar Manufacturers' Supply

Co. Ltd.
Carl Zeiss.

Sack closing macbines.
Thomas C. Keay Ltd.
Reed Medway Sacks Ltd.
The Sack Filling & Sewing Machine

Synrlicate Ltd.
The Thames Packaging Equipment

Co.

Sack counting equipment.
Siemens-Schuckertwerke A.G.
The Thames Packaging Equipment

Co.

Sack fiIIiog macbines.
Brecknell, Dolman & Rogers Ltd.
Chemieanlagen-Export G.m.b.H.
Howe Richardson Scale Co. Ltd.
Librawerk Pelz & Nagel K.G.
Reed Medway Sacks Ltd.
Richard Simon & Sons Ltd.
lngcniorsfirman Nils Wei bull AB.

Sack printing macbines.
Thomas C. Keay Ltd.

Sampling equipment.
New Conveyor Co. Ltd.
The Thames Packaging Equipment

Co.
lngeniorsfirman Nils Wcibull AB.

Seaffold boards.
Grill Floors Ltd.

Scale removal and prevention.
Flexotube (Liverpool) Ltd.
Rotatools (U.K.) Ltd.
The Sugar Manufacturers' Supply

Co. Ltd.
H. Williams & Son Ltd.
see also Tube Cleaners.

Sereens, Centrifugal, see Centrifugal
Screens.

Screens, Filter, see Filter screens.

Screens, Vibrating.
Frederick Braby & Co. Ltd.
Biillner-Werke A.G.
Cocksedge & Co. Ltd.
The Deister Concentrator Co. Inc.
Electromagnets Ltd.
Flet~hcr and Stewart Ltd.
Gruendler Crusher & Pulverizer

Company.
Guteboffnungsbiille Sterkrade A.G.
Harvey Perforators and Weavers

Ltd.
International Combustion Products

Ltd.
Multi-Metal Wire Cloth Inc.
The Sharples Company.
Spencer (Melksham) Ltd.
Tbe Sugar Manufacturers' Supply

Co. Ltd.
Unilloc Ltd.
Walkers Ltd.
see also Juice Strainers and Screens.



Sedimentation accelerator.
Chemische Fabrik Stockhausen &

Cie.

Self-regulating alternators.
W. H. Allen. Sons & Co. Ltd.
Heemaf N.V.

t3,pwing threads, Heavy grade.
Ja~ Stott Ltd.
Th.t'nes Packaging Equipment Co.

Ship loading installations.
Babcock & Wilcox Ltd.
Buhler Brothers.
Fletcher and Stewart Ltd.
Simon Handling Engineers Ltd.
Spencer (Melksham) Ltd.

Sbredders.
BMA Braunschweigische Maschin-

enbauanstalt.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
Gruendler Crusher & Pulverizer Co.
GutehoffnungshUtte Sterkrade A.G.
The Mirrlees Watson Co. Ltd.
Stork-Werkspoor (V.M.F.)
Walkers Ltd.

Shredder drives.
Farrel Corporation.
Siemens-Schuckertwerke A.G.
Western Gear Corporation.

Silos.
Ingeniorsfirman Nils Weibull AB.

Skip boists.
Babcock & Wilcox Ltd.
Cocksedge & Co. Ltd.
Darrold Engineering Co. Ltd.
New Conveyor Co. Ltd.
John Thompson Conveyor Co.

Spectropolarimeters.
Bellingham & Stanley Ltd.
Bendix Electronics Ltd.
O. C. Rudolph & Sons Inc.

Spray nozzles.
Elfa-Apparate-Vertriebs-G.m.b.H.
The Luokenheimer Company.
New Conveyor Co. Ltd.

Spraying and dusting machinery.
Cooper, Pegler & Co. Ltd.

Sprockets.
Diamond Chain Company.
Ewart Chainbelt Co. Ltd.
Rcnold Chains Ltd.

Steam accumulators.
Babcock & Wilcox Ltd.
Centrifix Corporation.
Cochran & Co., Annan, Ltd.
Daniels (B.B.A.) Ltd.
Fletcher and Stewart Ltd.
Harvey Fabrication Limited.
Stork-Werkspoor (\i.M.F.).
John Thompson Water Tube Boilers

Ltd.

Steam storage eqnipment.
see Steam accumulators.

Steam superbeaters.
Maschinenfabrik Buckau R. Wolf

A.G.
Foster Wheeler Ltd.
John Thompson Water Tube Boilers

Ltd.

Steam traps.
von Arnim'sche Werke G.m.b.H.,

Werk Schneider & Helmeeke.
J. H. Carruthers & Co. Ltd.

Steam turbines for mill drives, etc.
A. E.1. Export Ltd.
W. H. Allen, Sons & Co. Ltd.
Belliss & Morcom Ltd.
Borsig A.G.
A. F. Craig & Co. Ltd.
The English Electric Co. Ltd.,

Steam Turbine Divn.
Escher Wyss Ltd.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
GutehoffnungshUlte Sterkrade A.G.
A.G. KUhnle, Kopp & Kausch.
The Mirrlees Watson Co. Ltd.
Murray Iron Works Company.
Richardsons, Westgarth & Co. Ltd.
Siemens-Schuckertwerke A.G.
A. & W. Smith & Co. Ltd.
Stork-Werkspoor (V.M.F.)
G. & J. Weir Ltd.
Worthington Corporation.

Steam turbo-alternator sets.
A.E.!. Export Ltd.
W. H. Allen, Sons & Co. Ltd.
Belliss & Morcom Ltd.
The English Eleetric Co. Ltd.

Steam Turbine Divn.
Escher Wyss Ltd.
Soc. Fives Lille-Cail.
A.G. KUhnle, Kopp & Kausch.
Murray Iron Works Company.
Richardsons, Westgarth & Co. Ltd.
Siemens-Sehuekertwerke A.G.
Stork-Werkspoor (V.M.F.).
Worthington Corporation.

Steel OOlN"ing and bandraiJinll.
Grill Floors Ltd.
John Thompson Motor Pressings

Ltd.
Stokers-Bag..- burning spreader

type.
Babcock & Wilcox Ltd.
International Combustion Products

Ltd.

Storage vessels, Stainless steel.
A.P.V. Co. Ltd.
Ashmore, Benson, Pease & Co. Ltd.
Babcock & Wilcox Ltd.
Blairs Ltd.
Burnett & Rolfe Ltd.
Harvey Fabrication Limited.
International Combustion Products

Ltd.
Robert Jenkins & Co. Ltd.
L. A. Mitchell Group of Companies.
W. H. Paul Ltd.
Richard'ons, Westgarth~& Co. Ltd.
S.E.U.M.
Thompson Bros. (Eilston) Ltd.
John Thompson (Dudley) Ltd.
John Thompson (Wolverhampton)

Ltd.
Welding Technical Services. Ltd.

Sugar factory (beel) molasses-free
process.

BMA Braunschweigische Maschi n
enbauanstalt.

Sugar factory design and erection (Cane
and Beet).

BMA Braunschweigische Maschin
enbauanstalt.

Maschinenfabrik Buckau R. Wolf
A.G.
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Sugar factory design and erection (Cane
and Beet)-collli/lued

A. F. Craig & Co. Ltd.
Fletcher and Stewart Ltd.'
Honolulu Iron Works Co.
The Mirrlees Watson Co. Ltd.
Salzgitter Maschinen A.G.
Segura-Bartoli.
A. & W. Smith & Co. Ltd.
Stork-Werkspoor (V.M.F.)
Toyo Chemical Engineering Co.

Ltd.
U.C.M.A.S.
Walkers Ltd.

Sugar machinery, General.
Blairs Ltd.
BMA Braunschweigische Maschin

enbauanstalt.
Maschinenfabrik Buckau R.i.Wolf

A.G.
CEKOP.
Chemieanlagen-Export G.m.b.H.
A. F. Craig & Co. Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cai I.
Fletcher and Stewart Ltd.
GutehoffnungshUtte Sterkrade A.G.
Honolulu Iron Works Co.
Kingston Industrial Works Ltd.
The Mirrlees Watson Co. Ltd.
Etablissements A. Olier.
Salzgitter Maschinen A.G.
Segura-Bartoli.
A. &. W. Smith & Co. Ltd.
Southern Cross Engineering &

Foundry Works.
Stork-Werkspoor (V.M.F.)
Technoexport Czechoslovakia.
U.C.M.A.S.
Vulcan Iron Works Inc.
Walkers Ltd.

Sugar silos.
A/S De Danske Sukkerfabrikker.
Ingeniorsfirman Nils Wei bull AB.

Sugar tabletting machinery.
Goka N.V. Machine Works.
Standard Steel Corporation.

Sugar throwers IW.d trimmen.
Buhler Brothers.
Coeksedge & Co. Ltd.
Fletcher and Stewart Ltd.
Spencer (Melksham) Ltd.
Stephens-Adamson Mfg. Co.

Sulpbur furnaces, ContinuOll!.
Glens Falls Machine Works Inc.

Switcbgear.
A.E.!. Export Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
Heemaf N.V.
Siemens-Sehuckertwerke A.G.

Switchgear, Ironclad.
A.E.!. Export Ltd.
Heemaf N.V.
Siemens-Schuckertwerke A.G.

Tanks, Lined and unlined.
Blairs Ltd.
Harvey Fabrication Limited.
Robert Jenkins & Co. Ltd.

Temperature recorders and controllers
A.E.l. Export Ltd.
The British Rototherm Co. Ltd.
Chemap A.G.
Honeywell Controls Ltd.



Temperature recorders and crontrollers.
-coJ/tillued

~LancashireDynamo Electronic
Procucts Ltd.

Negretti & zambra Ltd.;
~SAE Sociel" Applicazioni Elettro

tecniche.
~Sicmens & Halske A.G.
The Sugar Manufacturers' Supply

Co. Ltd.
G. H. Zeal Ltd.

Test sieves, B.S. and A.S.T.M.
Endecotts (Filters) Ltd.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
International Combustion Products

Ltd.

Test sieve shakers.
Endecotts (Filters) Ltd.
International Combustion Products

Ltd.

Thermometers.
The British Rototherm Co. Ltd.
Honeywell Controls Ltd.
Negretti & Zambra Ltd.
SAE Societ" Applicazioni Elettro

tecniche.
G. H. Zeal Ltd.

Thickeners, Tray-type.
The Eimco Corporation.
International Com bustion Products

Ltd.

Timing belts.
Diamond Chain Company.

Track and track accessories.
Robert Hudson (RaJetrux) Ltd.
Krupp-Dolberg.
N.V. Locospoor.
Railway Mine & Plantation Equip.

ment Ltd.
Spoorijzer N. V. Delft.
R. White & Sons (Engineers) Ltd.

Tractors.
Massey-Ferguson (Export) Ltd.

Tractors, Crawler.
The Eimco Corporation.
Massey-Ferguson (Export) Ltd.

Tractors, Wheel.
Massey-Ferguson (Export) Ltd.

Trailers.
Cary Iron Works.
Honolulu Iron Works Co.
Robert Hudson (RaJetrux) Ltd.
Lufkin Foundry & Machine Co.
Martin-Markham Ltd.
Massey-Ferguson (Export) Ltd.
L. S. Miedema Landbouwwerk-

tuigenfabriek N.V.
F. W. Pettit Ltd.
Salopian-Kenneth Hudson Ltd.
Spoorijzer N.V. Delft.
Whitlock Bros. Ltd.

Transformers.
A.E.J. Export Ltd.
The English Electric Co. Ltd.,

Electrical Machines Divn.
Siemens-Schuckertwerke A.G.

Treach gratings,
Grill Floors Ltd.

Tube cleaners, Rotary (Electric and
air).

Babcock & Wilcox Ltd.
Flexotube (Liverpool) Ltd.
Rotatools (U.K.) Ltd.
H. Williams & Son Ltd.
Jee also Scale removal and pre

vention.

Tnbe filtingo.
A.P.V. Co. Ltd. (stainless steel).
Blakey's Boot Protectors Ltd.

(malleable iron).
The Lunkenheimer Company.
Welding Technical Services Ltd.
Yorkshire Imperial Metals Ltd.

(copper, brass and plastic).

Tubes, Hi-melal.
Yorkshire Imperial Metala Ltd.

Tubes for boilers, evaporators, juice
heaters, vacuum pans, etc.

Anaconda American Brass Ltd.
Babcock & Wilcox Ltd.
Hudson & Wright Ltd.
Welding Technical Services Ltd.
Yorkshire Imperial Metals Ltd.

Vacuum pans, see Pans.

·Vacuum pumps.
A.E.L Export Ltd.
Alley Compressors Ltd.
Sir W. H. Bailey & Co. Ltd.
Belliss & Morcom Ltd.
Blairs Ltd.
Comet Pump & Engineering Co.

Ltd.
Cotton Bros. (Longlon) Ltd.
Dorr-Oliver Inc., Cane Sugar Divn.
Soc. Fives Lille-Cail.
Fletcher and Stewart Ltd.
The Mirrlees Watson Co. Ltd.
Nash International Company.
Neyrpic.
Siemens-Schnckertwerke A.G.
A. &. W. Smith & Co. Ltd.
Spencer (Melksham) Ltd.
Stork-Werkspoor (Y.M.F.)
Stothert & Pitt Ltd.
U.C.M.A.S.
Worthington Corporation.

Valves,
A.P.V. Co. Ltd.
von Arrum'sche Werke G.m.b.H.,

Werk Schneider & Helmecke.
Sir W. H. Bailey & Co. Ltd.
Blundell & Crompton Ltd.
Chcmap A.G.
Cockburns Ltd.
Enzinger Division.
Hattersley (Onnskirk)lLtd.
Honeywell Controls Ltd.
The Lunkenheimer Company.
The Magnetic Valve Co. Ltd.
Neglctti & Zambra Ltd.
Saunders Valve Co. Ltd.
Taylor Instrument Companies

(Europe) Ltd.

Valves, Ball.
The Lunkenheimer Company.
The Worcester Valve Co. Ltd.

Valves, Cbeck-plate type.
The Lunkenheimer Company.
Pac-O-Power Inc., Valve Divn.

Valves, Relief.
Sir W. H. Bailey & Co. Ltd.
Blundell & Crompton Ltd.
Cockburns Ltd.
Hattersley (Ormskirk) Ltd.
The Lunkenheimer Company.

Variable speed controls.
A.E.!. Export Ltd.
Allspeeds Ltd.
Crofts (Engineers) Ltd.
The English Electric Co. Lta:;

Electric Machines Divn.
Heenan & Froude Ltd.
Mawdsley's Ltd.
Siemens-Schuckertwerke A.G.
Sperry Gyroscope Co. Ltd.

Vehicle washes.
Grill Floors Ltd.

Water cooling towers.
Film Cooling Towers (1925) Ltd.
Foster Wheeler Ltd.
AB. Svenska Fhiktfabriken.

Weighing machines.
Electroweighers Ltd.
Fletcher and Stewart Ltd.
Herbert & Sons Ltd.
Fr. Hesser Maschinenfabrik A.G.
HoDiger & Karg.
Howe Richardson Scale Co. Ltd.
Librawerk Pelz & Nagel K.G.
Lindars Automation Ltd.
Merrick Scalc Mfg. Co.
Rockwell Pneumatic Scale Ltd.
N.V. Servo-Balans.
Richard Simon & Sons Ltd.
Stork-Werkspoor (V.M.F.)
The Sugar Manufacturers' Supply

Co. Ltd.
see also Juice Scales.

Wire brushes, Rotary and manual.
Flexotube (Liverpool) Ltd.
N. Greening & Sons Ltd.
Rotatools (U.K.) Ltd.

Wire cloth.
Endecotts (Filters) Ltd.
Ferguson Perforating & Wire

Company.
Fontaine & Co. G.m.b.H.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
Multi-Metal Wirc Cloth Inc.
Sankey Green Wire Weavina Co.

Ltd.
Uniftoc Ltd.
Otto H. York Co. Inc.

Woven wire.
Endecotts (Filters) Ltd.
N. Greening & Sons Ltd.
Harvey Perforators and Weavers

Ltd.
SanJocy Green Wire Weaving

Co. Ltd.

Wrapping machines.
Fr. Hesser Maschinenfabrik A.G.
SAPAL.
SIG Swiss Industrial Company.

Yeast plauts.
A.P.V. Co. Ltd.
BMA Braunschweigische Maschin-

enbauanstalt.
Burnett & Rolfe Ltd.
CEKOP.
Harvey Fabncation Limited.
S.P.E.l. Chim.
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BUYERS' GUIDE-ADDRESS LIST

A.E.1. Export Ltd.,
"?J! G~~venor Place, London S. W.I, England.
'~'fl.: It';\gravia 1234.. Cable: Aeiexport, London S.W.1.

Telex: 23416.

The Albany Engineering Co. Ltd.,
Church Road, Lydney, Glos., England.
Tel.: Lydney 275/276/425. Cable: Bolthead, Lydney.

Alfa-Lavdl AB.,
Tumba, Sweden.
Tel.: 31 tOO. Cable: Alfalaval, Tumba.

Telex: 10260 Alfalaval, Tumba.

W. H. Allen, Sons & Co. Ltd.,
Queens Engineering Works, Bedford, England.
Tel.: Bedford 67400. Cable: Pump, Bedford, Telex.

Telex: 82100.

Ashmore, Benson, Pease & Co. Ltd.,
South Works, Stockton-on-Tees, Co. Durham, England.
Tel.: Stockton 65171. Coble: Ashmores. Stockton.

Telex: 58570.

Associated Chemical Companies (Sales) Limited.,
Beckwith Knowle, P.O. Box 28. Otley Road, Harrogate,

Yorks., England.
Tel.: Harrogate 6891 I. Cable: Aschem, Harrogate.

Telex: 5741.

Atlas Chemical Industries Ine.,
Wilmington, Delaware, 19899, U.S.A.
Tel.: OLympia 8-931 I. Cable: Atehem, Wilmington.

TWX: 762-2355

Atlas-Goldschmidt G.m.h.H.,
Sol!ingstrasse 120, Essen I, Germany.

Allen Gwynnes Pumps,
Hydraulie Division of W. H. Allen, Sons & Co. Ltd.,
Firth Road, Lincoln, England.
Tel.: Lincoln 25252. Cable: Pump, Lincoln, Telex.

Telex: 56201.

Alley Compressors Ltd.,
Catheart, Glasgow, S.4, Scotland.
Tel.: Merrylee 7141. Cable: Giweir, Glasgow, Telex.

Telex: 77161/2.

Atlas de Mexico S.A.,
Buenayista No. 3-502, Mexieo 3, D.F., Mexico.

Babcock & Wileox Ltd.,
Babcock House, 209 Euston Road, London, N.W.!, England.
Tel.: Euston 432,.1. Cable: Babcock, London.

Telex: 23256.

Babcock & Wileox, Societe Franyaise,
see Societe Franyaise des Constructions Babcoek & Wilcox.

Guthrie, AIIsebrook & Co. Ltd.,
Artesian Works, 29 Crown St., Reading, Berks., England.
Tel.: Reading 81741/2.

Allspeeds Ltd.,
Royal Works, Clayton-Ie-Moors, Accrington, Lanes., England.
Tel.: Accrington 35441. Cable: Variator, Accrington.

Telex: 63242.

Bagshawe & Co. Ltd.,
Dunstable Works, Dunstable, Beds., England.
Tel.: Dunstable 64302-5. Cable: Bagshawe, Dunstable.

Telex: 82187.

Sir W. H. Bailey & Co. Ltd.,
Albion Works, Patricroft, Manchester, England.
Tel.: Eccles 3487. Cable: Beacon, Telex, Eccles.

Telex: 66130.
Jeremiah Ambler Ltd.,
Midland Mills, Bradford 2, Yorks., England.
Tel.: Bradford 28456/9. Cable: Ambler, Bradford.

Telex: 51195.

American Plant Equipment Co., Pronto Filters Division,
441 York Street, P.O. Box 292, Elizabeth, New Jersey 07207,

U.S.A.
Tel.: Area Code 201, 354 7770.

Anaconda Ameriean Brass Ltd.,
New Toronto, Toronto 14, Ontario, Canada.
Tel.: 259-661 I. Cable: Copperbras, Toronto.

Telex: 02-2144.

Baleo-Filterteehnik G.m.h.H.,
33 Braunschweig, Am Alten Bahnbof 5, Germany.
Tel.: 26518.

Telex: 0952509.

Andrew Barclay, SOlIS & Co. Ltd.,
Caledonia Works, Kilmarnock, Scotland.
Tel.: 23573/4. Cable: Barclayson, Kilmarnock.

Barrow Hepburn & Gale (Mitcham) Ltd.,
Church Rd .. Mitcham, Surrey, England.
Tel.: Mitcham 5121. Cable: Belting, Mitcham.

Telex: 22673 Bargale London.

Anderman & Co. Ltd.,
Battlebridge House, 87/95 Tooley St.. London S.E.I, England.
Tel.: HOP 0035/6. Cable: Deran, London.

von AnUm'sehe Werke G.m.b.H., Werk Sehneider & Helmeeke,
Offenbach/Main, Germany.
Tel.: Offenbaeh 82054/56. Cable: Kondenstopf, Offenbaehmain.

Telex: 4152899 arnimwerk ofbh.

Cable: Anaelastie, Crawley
Telex: 87237.

Bayham Ltd.,
12 Lower Grosvenor Place, London, S. W.I., England.
Tel.: Victoria 0671. Cable: Bayomatic, London S.W.I.

Bendix Eleetronics Ltd.,
High Chureh Street, New Basford, Nottingham, England.
Tel.: Nottingham 75115. Cable: Bendelee, Nottingham.

Blairs Ltd.,
see The Mirrlees Watson Co. Ltd.

Be11ingbam & Stanley Ltd.,
71 Homsey Rise, London, N.19, England.
Tel.: Archway 2270. Cable: Polyfraet, London, N.19.

Belliss & Morcom Ltd.,
Icknield Square, Birmingham 16, England.
Tel.: Edgbaston 3531. Cable: Belliss, Birmingham 16.

Telex: 33307

Cable: Asea, Vasteras.
Telex: 4720.

ASEA,
Vlisteras, Sweden.
Tel.: 10000.

lbe A.P.V. Co. Ltd.,
Manor Royal, Crawley, Sussex.
Tel.: Crawley 27777.
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Cable: Cekop, Warszawa.
Telex: 81234.

Chemieanlagcn-Export G.m.b.H.,
102 Berlin, Rosenstr. 15, German Democratic Republic.

Chemap A.G.,
Alte Landstrasse 415, 8708 Mannedorf ZH, Switzerland.
Tel.: 74 15 22. Cable: Servochemie, Miinnedorf.

Telex: 52808.

J. H. Carruthers & Co. Ltd.,
College Milton, East Kilbride, Glasgow, Scotland.
Tel.: East Kilbride 20591. Cable: Hoisting, East Kilbride.

Telex: 77782.

Cable: Ceca, Paris.

CEKOP Foreign Trade Enterprise,
Koscielna 12, Warsaw, Poland.

C.E.C.A.,
24 Rue Murillo, Paris 8e, France.
Tel.: Carnot 82-00.

Chambon Ltd.,
Riverside Works. Standish Road, Hammersmith, London W.6,

England.
Tel.: Riverside 6086. Cable: Chambonted, London W.6.

John R. Carmichael Ltd.,
Kenmore Works, Broad Lane, Liverpool II, England.
Tel.: Stanley 1336/7. Cahle: Filclo, Liverpool.

Carmidlael '" Sons (Wo...,..) Ltd.,
Gregory Mill Street, Barbourne, Worcester, England.
Tel.: Worcester 21383. Cable: Carmichael, Worcester.

Carrier Engineering Co. Ltd.,
Carrier House. Warwick Row, Londor. S.W.I, England.
Tel.: Victoria 6858. Cable: Drysys, London, Telex.

Telex: 23581.

Ceotrifix Corporation,
1017 Le Hall, Houston 25, Jexas, U.S.A.
Tel.: Riverside 7-3620. Cable: Centrifix, Houston.

Telex: 713-571-2333.

Carlson-Ford Sales Ltd.,
Newman Street, Ashton-under-Lyne, Lanes., England.
Tel.: Ashton-under-Lyne 3611.

Cable: Carlsfords, Ashton-under-Lyne.
Telex: 66796.

Cary Iron Works,
see Logan Perkins.

Catchpole Engineering Co. Ltd.,
78 Risbygate Street, Bury St. Edmunds, Suffolk, England.
Tel.: Bury St. Edmunds 2591/2/3.

Cable: Beslift, Bury St. Edmunds.

ButlDer Works, Inc.,
78 Main Street, P.O. Box 57, Madison, N.J., U.S.A.

Cable: Buttnerusa, Madison.

Cape Insulation and Asbestos Products Ltd.,
114 Park Street, London, W.I, England.
Tel.: Grosvenor 6022. Cable: Incorrupt, London.

Telex: 23759.

Burnett & Rolfe Ltd.,
Off Commissioners Road, Strood, Rochester, Kent, EnglalN.
Tel.: Medway 78702. Cable: Fullyquip, Roehe"<;i'.

Bilttner-Werke A.G.,
Postfach 4 and 6, Krefeld-Uerdingen I, Germany.
Tel.: Krefeld 448-1. Cable: Bilttner, Krefeld-Uerdingen.

Buhler Brothers,
Engineering Works, Uzwil, Switzerland.
Tel.: (073) 5 01 II. Cable: Buhler, Uzwil.

Telex: 5 72 02.

Buell Ltd.,
8-10 Minerva Road, London N.W.IO, England.
Tel.: Elgar 1761. Cable: Buellon, London N.W.IO.

Thomas Broadbent & Sons Ltd.,
Central Ironworks, Huddersfield, England.
Tel.: Huddersfield 221 II. Cable: Broadbent, Huddersfield.

Telex.: 51515

Brimag Ltd.,
80A Stratford Rd., Shirley, Solihull, Warwickshire, England.
Tel.: Shirley 4504.

John Bright & Brothers Ltd.,
P.O. Box 26, Rochdale, Lancs., England.
Tel.: Rochdale 4141. Cable: Brights, Rochdale.

Brecknell, Dolman & Rogers Ltd.,
Pennywell Road, Bristol 5, England.
Tel.: Bristol 58222. Cable: Bremallt.rs.Phone.Bristol.

B........,.,-d Macbine Company,
see Logan Perkins.

James Buchanan & Son (Liverpool) Ltd.,
105 Brasenose Road, Liverpool 20, England.
Tel.: Bootie 2117. Cable: Buchanan, Liverpool.

Maschinenfabrik Buckau R. Wolf A.G.,
Grevenbroieh/Ndrrh., Germany.
Tel.: Grevenbroich 421. Cable: Buckauwolf, Grevenbroich.

Telex: 08517111.

Bosco S.p.A.,
Piazzale Antonio Bosco 3, Terni, Italy.
Tel.: 21131. Cable: Bosco, Terni.

Telex: 61272.

Frederick Braby & Co. Ltd.,
Braby House, Smithfield Street, London E.C.I, England.
Tel.: Central 2388. Cable: Xenophon, London E.C.1.

British Charcoals '" Macdonalds Ltd.,
21 Dellingburn St., Greenock, Scotland.
Tel.: 20273. Cable: Brimac, Greenock.

Borsig A.G.,
I Berlin 27 (West Sector), Germany.

British Overhead Irrigation Ltd..
Upper Halliford, Shepperton, Middx., England.
Tel.: Sunbury 5177/8. Cable: Irrigation, Shepperton.

The British Rototherm Co. Ltd.,
Merton Abbey, London, S.W.19, England.
Tel.: Liberty 7661. Cable: Rototherm, London S.W.19.

British Belting & Asbestos Ltd.,
Cleckheaton, Yorkshire, England.
Tel.: Cleckheaton 3222. Cable: Belting, Cleckheaton.

Telex: 51106.

Boland Machine & Mfg. Co. Inc.,
1000 Tchoupitoulas Street, P.O. Box 53287, New Orleans,

La., U.S.A.
Tel.: 522-2821. Cable: Boland, New Orlean"

Telex: 058-383.

BMA Braunschweigische Maschinenbauanstalt,
(33) Braunschweig, Bahnhofstrasse 5, Germany.
Tel.: Braunschweig 23691. Cable: Bema, Braunschweig.

Telex: Bema Bswg. 0952840.

Blakey's Boot Protectors Ltd.,
see Pennine Chain belt Co. Ltd.

BlundeU"& Crompton Ltd.,
West India Dock Road, London, E.14, England.
Tel.: East 6001/3838. Cable: Blundell, London, E.14.
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Chemische Fabrik Stockhausen & Cie.,
415 Krefeld, Biikerpfad 25, Germany.
Tel.: 3381. Cable: TClrapol, Krefeld.

Telex: 0853 890.

The Clydesdale Chemical Co. Ltd.,
142 Queen Street. Glasgow C.I. Scotland.
Tel.: Central 5247/8. Cable: Cactus, Glasgow.

The Deister Concentrator Co. Inc.,
901-935 Glasgow Avenue, Fort Wayne, Ind., 46801 U.S.A.
Tel.: Anthony 7213/4. Cable: Retsied, Fort Wayne.

Diamond Alkali Company, Western Division,
P.O. Box 829, 1901 Spring Street, Redwood City, Calif., U.S.A.
Tel.: (415) 369-0071. Cable: Daeo-West, Redwood City, Calif.

S.W.2., Scotland.
Cable: Cockburn, Glasgow.

Telex: 77-471.

Daniels (B.B.A.) Ltd.,
see Daniels Parkson Ltd.

Darham Industries (London) Ltd.,
see John Thompson Ltd.

James A. Cuthbertson Ltd ..
Station Road, Biggar, Lanarkshirc, Scotland.
Tel.: Biggar 20 and 4. Cable: Mechadrain, Biggar.

Cable: Slicing, Dereham.

Dreibholz & Floering Ltd.,
Dereham, Norfolk, England.
Tel.: Dereham 145.

Ditmar Zonen N.V.,
Melelerkampweg 18, Brummen, Holland.
Tel.: 05756-1731. Cable: Ditzon, Brummen.

Diamond Chain Company,
402 Kentucky Avenue, Indianapolis, Indiana, 46207 U.S.A.

Dibert Baneroft & Ross Co. Ltd.,
New Orleans, La., U.S.A.
Tel.: Area 504 486-5821. Cable: Bancroft, New Orlcans.

Eimco (Great Britain) Ltd.,
Earlswav, Tcam Vailey, Gateshead II, Co. Durham, England.
Tel.: 87724i. ClIble: Eimco, Gateshead II.

The Eagle-Pieher Company,
American Building, Cincinnati, Ohio, 45201 U.S.A.
Tel.: 721-7010. Cable: Eaglepieh, Cincinnati.

Dunford & Elliott Process Engineering Ltd.,
143 Maple Road, ~urbiton, Surrey, England.
Tel.: Kingston 7799. Cable: Lindareseo, Telex, London.

Telex: 22413.

Edwards Engineering Corp.,
1170 Constance Street, New Orleans, La., 70130 U.S.A.
Tel.: 524-0175. Cable: Joedco, New Orleans.

The Eimco Corporation,
P.O. Box 300, Salt Lake City 10, Utah, U.S.A.,
Tel.: (801)328-8831. ClIble: limeo, Salt Lake City.

7i,lex: 038546.

The Drewry Car Co. Ltd.,
City Wall House, 129/139 Finsbury Pavement, London E.C.2.,

England.
Tel.: Monarch 0671. Cable: rnneal, Phone, London.

Telex: London 25331.

Dorr-Oliver Inc., Cane Sugar Division,
Stamford, Conn., U.S.A.

Dust Control Equipment Ltd.,
Thurmaston, Leicester, England.
Tel.: Syston 3333. Cable: Dust, Leiceater.

Telex: 34500.

Electromagnets Ltd.,
Boxmag Works, Bond Streel, Hockley, Birmingham 19,

England.
Tel.: Central 9071. Cable: Boxmag, Birmingham.

Eleetroweighers Ltd.,
41a Summer Row, Birmingham 3, England.
Tel.: Central 0352. Cable: Elecweigh, Birmingham.

Multitube, Annan.

f.:!9Shran & Co., Annan, Ltd.,
~\nnan, ...·Dumfriesshire, Scotland.
11!':-·,.3,nan 2111. Cable:

Cockburns Ltd.,
Cardonald, Glasgow
Tel.: Govan 2146.

Daniels Parkson Ltd.,
Burnham Rd., Danford, Kent. England.
Tel.: Danford 23294. CaMe: Boileracs, Danford.

Edwin Danks & Co. (Oldbury) Ltd.,
P.O. Box No.4, Old bury, Birmingham, England.
Tel.: Broadwell 2531. Cable: Boilers, Old bury.

Telex: 33-352.

A/S De Danske Sukkerfabrikker,
(The Danish Sugar Corporation),
Lanllebrogade 5, Copenhagen K, Denmark.
Tel.: ASTA 6130. Cable: Sukkerfabrikker, Copenhagen.

Telex: 5530 Suller KH.

Crofts (Enginnrs) Ltd.,
Thornbury, Bradford 3, Yorkshire, England.
Ttl.: Bradford 65251. Cable: Crofters, Bradford.

Telex: 51-186, Bradford.

Cocksedge & Co. Ltd.,
P.O. Box 41. Grey Friars Road, Ipswich, Suffolk, England.
Tel.: Ipswich 56161. Cable: Cocksedge, Ipswich.

Comet Pump & Engineering Co. Ltd.,
Johnson Road, West Croydon, Surrey, England.
Tel.: Thornton Heath 3816. Cable: Comet, Croydon.

Comtex Ltd.,
566 Cable Street, London E.I., England.
Tel.: Stepney 1400. Cable: Comfrac, London E.1.

Cooper, Pegler & Co. Ltd.,
P.O. 130< 9-98, Burgess Hill, Sussex, England.
Td.: Burgess Hill 2525. Cable: Stomata, Burgess Hill.

Cotton Bros (Longton) Ltd.,
Crown Works, Portland Rd., Longton, Stoke-on-Trent,

Staffs., England.
Tel.: Stoke-on-Trenl 33021. Cable: Cotbro, Stoke-on-Trent

A. F. Craig'" Co. Ltd.,
Caledonia Engineering Works, Paisley, Seotland.
Tel.: Paisley 2191. Cable: Craig, Paisley.

Darrold Engineering Co. Ltd.,
Conveyor Works, Balds Lane, Lye, Stourbridge, Wores.,

Engand.
Tel.: Lye 2168 (STD Code ODU 482).

Elfa-Apparale-Verlrie's-G.m.b.H.,
Friedrichstr. 52a, Miilhcim-Ruhr, Germany.!
Tel.: 46565. Cable: Elfaapparate, Miilheimruhr.

Telex: 0856724.

Deco Engineering Co. Ltd.,
West Row, North Kensington, London W.IO, England.
Tel.: Ladbroke 3066/7. Cable: Etyladec. London WIO.

Endecotls (Filters) Ltd.,
Lombard Road, London S,W.19, England.
Tel.: Liberty 8121/2/3. Cable: E 'dfilt, Wimble, London.
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The English Electric Co. Ltd.,
English Electric House, Strand, London, W.C.2, England.
Tel.: Covent Garden 1234. Cable: Enelectico, london.

F08ter Wbeeler Ltd.,
Foster Wheeler House, Chapel Street, London, N.W.I, England.
Tel.: Paddington 1221. Cable: Rewop, London, N.W.1.

Telex: London 23442.
The English Electric Co. Ltd., Electrical Machines Division,
see The English Electric Co. Ltd.

The Fly Ash Arrestor Corporation,
P.O. Box 1883, Birmingham, Alabama, U.S.A.

The English Electric Co. Ltd., Steam Turbine Division,
see The English Electric Co. Ltd.

Ferguson Perforating & Wire Co.,
130-140 Ernest Street, Providence, R.I., U.S.A.
Tel.: Williams 1-8876. Cable: Ferguson, Providence.

Road, Sheffield 10, Yorkshire,

Cable: Genefax, Sheffield.
Telex: 54-128.

The Harland Engineering Co. Ltd.,
Harland House, 20 Park Street, London, W.l, England.
Tel.: Grosvenor 1221/3. Cable: Rhoemctric, London, Telex.

Telex: 22881.

C. J. R. Fyson & Son Ltd.,
Soham, Cambs., England.
Tel.: 249.

Guteholfnungshtitte Sterkrade A.G.,
Werk DUsseldorf, 4 DUsseldorf-Grafenberg, Germany.
Tel.: DUsseldorf 66 61 21. Cable: HoffnungshUlte, DUsseldorf.

Telex~ 08586710.

Haller & Phillips Ltd.,
68-70 Goswell Road, London, E.C.I, England.
Tel.: Clerkenwell 0956/7/8. Cable: Haloid, London, E.C.1.

GriD Floors Ltd.,
West Row, North Kensington, London, W.IO, England.
Tel.: Ladbroke 3066/7. Cable: Etyladec, London, W 10.

J. Barcham Green Ltd.,
Hayle Mill, Tovil, Maidstone, Kent, England.
Tel.: Maidstone 52040/56852. Cable: Green, ToviI, Maidstone.

N. Greening & Sons Ltd.,
P.O. Box 22, Britannia Works, Warrington, Lanes., England.
Tel.: Warrington 32401. Cable: Greenings, Warrington.

Telex: 62195.

Great Lakes Carbon Corporation,
630 Shatto Place, Los Angeles, California 90005, U.S.A.
Tel.: DUnkirk 1-5081. Cable: Dicalite, Los Angeles.

Telex: 06-74224.

Glens Falls Machine Works Inc.,
47-49 Cooper Street, Glens Falls, N.Y., U.S.A.
Tel.: RX 2-5412.

Gob N.V. Machine Works,
Postbus 130, Koestraat 2a, Amsterdam C, Holland.
Tel.: 222255/6. Cable: Kagodam, Amsterdam.

Telex: 14173.

Telex: 81282.

Graver Water Conditioning Co.,
(Division of Union Tank Car Company),
U.S. Highway 22, Union, N.J., U.S.A.
Tel.: WA·4·2321. Cable: Gravex, Union.

Gruendler CNsher & Pulverizer Co.,
2915 North Market Street, St. Louis 6, Mo., U.S.A.
Tel.: Jefferson 1-1220. Cable: Grupulco,' St. LoWs.

General Refractories Ltd.,
Generax House, Tapton Park

England.
Tel.: Sheffield 3l113.

Fulton Iron Works Company,
3844 Walsh Street. St. Louis, Missouri, 63116 U.S.A.
Tel.: Plateau 2-2400. Cable: Cast iron, St. louis.

Fothergill & Harvey Ltd.,
Swnmit, Littleborough, Lanes., England. ,
Tel.: Litlleborough 88831. Cable: Harvester, Litlleborough.

Cable: FivcaiI, Paris.

Cable: Farrelmach, Ansonia.

Societe Fives-Penhoet,
see Soc. Fives Lille-Cail.

Societe de Fives Lille-Cail,
7 Rue Montalivet, Paris 7e, France.
Tel.: Anjou 22--DI.

Farrel Corporation,
Ansonia, Conn., U.S.A.
Tel.: 734-3331.

Extraction Dc Smet S.A.,
265 Ave. Prince Baudouin, Edegem-Ant""rp, Belgium.
Tel.: 49 42 40. Cable: Extraxsmet, Antwerp.

Telex: 3/824.

Escher Wyss Ltd.,
Case Postale-Gare Centrale, 8023 Zurich, Switzerland.
Tel.: 444451. Cable: Eseherwyss, Zurich.

Telex: 53906.

Eurogauj:te Co. Ltd.,
Queen's Road, East Grinstead, Sussex, England.
Tel.: East Grinstead 37,5/22106.

Cable: Eurogauge, East Grinstead.

Ewart Chainbelt Co. Ltd.,
Colombo Street, Derby, England.
Tel.: Derby 45451. Cable: Chainbelt, Derby.

Telex: 37575.

Fletcher & Stewart Ltd.,
Masson Works, Litchurch Lane, Derby, England.
Tel.: Derby 45817. Cable: Amarilla, Derby, Telex.

Telex: 37514.

Farrow & Sons Ltd.,
W,'lland ROJd, Spalding, lines., England.
Tel.: Spalding 3764. Cable: Farrow, Spalding.

Flexotube (Liverpool) Ltd.,
25 Hope Street, Liverpool I, England.
Tel.: Royal 3345. Cable: Flexotube, Liverpool.

Film Cooling Towers (1925) Ltd.,
Chancery House, Parkshot, Richmond, Surrey, England.
Tel.: Richmond 6490/4/8, 7558/9. Cable: Aloof, Richmond.

Enzingcr Division, The Duriron Co. [nc.,
P.O. Box 71, Hardpan Rd., Angola, N.Y., 14006 U.S.A.
Tel.: (Area Code 716) 549-2500.

Fontaine & Co. G.m.b.H.,
Aachen, Germany.
Tel.: 31340. Cable: Fontaincco, Aachen.

Harvey·Fabrication Limited,
Greenwich Metal Works, Woolwich Road, London S.E.7.

Enj!.land.
Tel.: Greenwich 3232. Cable: Gaharvey, London S.t.7.



Harvey Perforators and Weavers Ltd.,
see Harvey Fabrication Limited.

Hattersley (Ormskirk) Ltd.,
Burscough Road, Ormskirk, Lancashire, England.
Tel.: Ormskirk 3205/8. Cable: Brass, Ormskirk.

Telex: 627025.

(;" . "ay & Co. Ltd.,
Si:athel,de Foundry, 42 Fore Street, Wbiteinch, Glasgow, W.4,

..,...-ucotland.
Tel.: Scotstoun 3396/7. Cable: Castiron, Glasgow.

Heemaf N.V.,
Postbox 4, Hengelo, Holland.
Tel.: 05400-15830. Cable: Heemaf, Hengelo.

Telex: 31307.

Heenan & Froude Ltd.,
Worcester, England.
Tel.: 23461. Cable: Heenan, Worcester.

Telex: 33699.

Herbert & Sons Ltd.,
Angel Road Works, Edmonton, London N.18, England.
Tel.: Edmonton 5001.

Fr. Hesser Masehinenfabrik A.G.,
Stuttgart-Bad Cannstatt, Nauheimerstr. 99, Germany.
Tel.: Stuttgart 566 141. Cable: Hesser, Stuttgart-Bad <:ann,tall.

Telex: 072-2362.

Samuel Hill Ltd.,
Balderstone Mill, Oldham Rd., Rochdale, Lancashire, England.
Tel.: Rochdale 2271. Cable: Filtering, Rochdale.

Hinz Elektromasehinen- und Apparatebau,
33 Braunschweig, Hansestr. 30, Germany.
Tel.: 33291. Cable: Hinzmotoren, Braunschweig.

Telex: "Hinzmot Bswg" 0952753.

HoDiger & Karg,
Waiblingen/Stuttgart, Heerstrasse, Germany.
Tel.: 8151/52. Cable: Hoka, Waiblingen/Rems.

Telex: 0722396.

Honeywell Controls Ltd.,
Great West Rd., Brentford, Middx., England.
Tel.: Atlas 9191. Coble: Minnreg, Brentford.

Telex: 22765.

HOlleywill-Atlas Ltd.,
Devollshire House, Mayfair Place, Piccadilly, London, W.I.,

England.
Tel: Mayfair 8867.

HOllo11I11I Iroll Works Company,
165 Broadway, New York, N.Y.. 10006 U.S.A.

Cable: Honiroll, New York.

Houseman & Tbompsoll Ltd.,
The Priory, Burnham, Bucks., England.
Tel: Burnham 1704. Cable: Houseman, Burnham, Slough.

Telex: 84~52.

Howe Richardson Scale Co. Ltd .•
Arnside Road, Bestwood Park Estate, Bulwell, Nottingham,

England.
Tel.: Nottingham 62101. Cable: Riehscalco, Nottingham.

Telex: 37625.

Robert Hudson (Raletrox) Ltd.,
Raletrux Works, Morley, Leeds, England.
Tel.: Morley 4931. Cable: Raletrux, Leeds.

Telex: 55133 Leeds.

Hudson & Wright Ltd.,
Abberley Street, Birmingham 18, England.
Tel.: Smethwiek 1831. Cable: Desac, Birmingham.
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Huntington, Heberlein & Co. Ltd.,
AJdwyeh House, Aldwyeh, Londnn W.C.2, England.
Tel.: Holborn 1953. Cable: Innovation, Londo\" Telex.

Telex: 25692.

Industrial Magnets Ltd.,
28 Station Road, Aeoeks Green, Birmingham 27, England.
Tel.: ACO 0706. Cable: Indmag, Birmingham.

IngeniOrs6rmall Nils Weibull A.B.,
see Weibull.

International Combustion Ltd.,
19 Woburn Place, London W.c.i., England.
Tel.: Terminus 2833. Cable: Lopulco, Westeent, London.

International Combustion Products Ltd.,
19 Woburn Place, London W.C.I., England.
Tel.: Terminus 2833. ' Cable: Lopulco, Westcent, London

Isopad Ltd.,
Barnet By-Pass, Boreham Wood, Herts., England.
Tel.: Elstree 2817/9. Cable: Isopad, Boreham Wood.

Robert Jenkins & Co. Ltd.,
Ivanhoe Works, Wortley Road, Rotherham, Yorks., England.
Tel.: Rotherham 4201/6. Cable: Jenkins, Rotherham.

Telex: 54111 "Answer back" code Jenkins R'ham.

Jobns-Maoville Intern.liooal Corp.,
22 East 40th Stree~, New York, N.Y., 10016 U.S.A.
Tel.: Lexington 2-7600. Cable: Johnmanvil, New York.

S. H. Johnson & Co, Ltd.,
Carpenters Road, Stratford, London, E.15, England.
Tel.: Maryland 7431. Cable: Filtrum, London.

Amand"" K.abl Nacbf"
Hamburg 26, Eiffestrasse 432, Germany.
Tel.: 0411/25 26 52/53. Cable: Kahladus, Hamburg.

Telex: 0212775.

Thomas C. Keay Ltd.,
P.O. Box 30, Baltic Street, Dundee, Scotland.
Tel.: Dundee 26031/4. Cable: Keay, Dundee.

Kingston Industrial Works Ltd.,
138 Spanish Town Road, P.O. Box 72, Kingston II, Jamaica,

West Indies.
Tel.: 36121. Cable: Industrial, Kingston.

Chas. P. Kinnell & Co. Ltd.,
Albion Foundry, Cambridge Street, Wellingborough, North

ants, England.
Tel.: Wellingborough 4186/3161.

Kleen-e-ze Brush Co. Ltd., Industrial D;vision,
HUflham, Bristol, England.
Tel.: Bristol 673027. Cable: Kleeneze, Bristol.

Kollmann & Gruhn,
Postfaeh 1480, Wuppertal-Barmen 7, Germany.
Tel.: Wuppertal 64211. Cable: Koellmannwerk, Wuppertal,

Telex: 08512-774.

Ets Krieg et Zivy,
9 Rue Louis-Lejeune, Montrouge (Seine), France.
Tel.: ALEsia 40-80. Cable: Krieg Zivy, Montrouge.

Krupp-Dolberg,
Essen, Ostfeldstr. 7, Essen, Germany.
Tel.: Essen 22061. Cable: Kruppdolberg, Essen.

Telex: Essen 0857732.
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Telex: Instrument 677.

The Mirrlees Watson Co. Ltd.,
45 Scotland Street, Glasgow, C.5, Scotland.
Tel.: Soutb 2701/4. Cable: Mirrlees, Glasgow.

Metal Detection Ltd.,
41a Summer Row, Birmingham 3, England.
Tel.: Central 0361. Cable: Meteetiun, Birmingham.

L. A. Mitchell Group of Companies,
37 Peter Street, Manchester 2, England.
Tel.: Blackfriars 7224/7824. Cable: Inspection, Manchester.

Telex: 66653.

Street, Clerkenwell Green, London,

Cable: Monopumps London ECI.
Telex, 24453.

MOllO Pumps Ltd., .
Mono House, Sekforde

E.C.I, England.
Tel.: C1erkenwell 8911.

Motor Rail Ltd.,
Simplex Works, Bedford, England.
Tel.: Bedford 4521. Cable: Simplex, Bedford.

Telex: 82254.

L. S. Miedema Landbouwwerktuigenfabriek N. V.,
Kleasterdyk 43, Winsum (Fr.), Holland.
Tel.: 05173·241. Cable: Miedema, Winsurnf, eslan I.

Telex: 46056.

Lennig Chemicals Ltd.•
26-28 Bedford Row, London W.C.I, England.
Tel.: Chancery 6631. Cable:loiLennig, London.

Telex: 24139.

Librawerk Petz & Nagel K.G.,
33 Braunscbweig, Germany.
Tel.: 30851. Cable:.•Librawerl'., Braunscbweig.

Telex: 0952866.

Lancashire Dynamo Electronic Products Ltd.,
Rugeley, Stalfs., England.
Tel.: Rugeley 371. Cable: Control, Rugeley.

Telex: 36135.

Aktiengesellscbaft KiibnJe, Kopp & Kauscb,
671 Frankenthal(pfalz, Germany.
Tel.: Fraukentbal 4021.

Cable: Maschinenkessel, Frankenthal/Pfalz.
Telex: 04 65221.

Lafarge Aluminous Cement Co. Ltd.,·j
73 Brook Street, London, W.I, England.
Tel.: Mayfair 8546. Cable: Cimenfondu, London.

AB. Landsverk,
Landskrona, Sweden.
Tel.: 16200. Cable: Landsverk, Landsk.rona.

Telex: 4285.

Lee, Howl & Co. Ltd.,,,
Alexandra Road, Tipton, Staffs.,iEnllland.
Tel.: Tipton 3721-5. Cable: Howl, Tipton.

Cable: Meters, Redcas.

Neptune Meter Co. Ltd.,
Redear, Yorkshire, England.
Tel.: Redcas 2205.

Negretti & Zambra Ltd.,
Stock.lake, Aylesbury, Bucles., England.
Tel.: Aylesbury 5931. Cable: Negretti, Aylesbury.

MTE Control Gear Lid.,
Progress Rd., Leigh-on-Sea, Essex, England.
Tel.: Southend 524281. Cable: Electrics, Leighonsea.

Telex: 99121.

Multi-Metal Wire Clo,h Inc.,
501~ Route 303, Tappan, N.Y., 10983 U.S.A.
Tel.: (914) 359 3000. Cable: Multi-Metal, Tappan, N.Y.

Telex: 125340.

Nasb International Company,
Norwalk, Conn., 06856 U.S.A.
Tel.: 866-3351. Cable: Hytor, Norwalk, Conn.

Telex: 096-5926.

Murray Iron Works Company,
Burlington, Iowa, U.S.A.
Tel.: Area Code 319,754-6541. Cable: Murrayiron, Burlington.

iagara FlIten Europe,
DiVISIon of N.V. "AMA",
Kwakelkade 28, Alkmaar, HolJaod.
Tel.: 02200-16543. Cable: Niagara, Alkmaar.

Telex: 31791.

Netbedands Insiruments and Apparatus MaoufacturiDe ADd
Trading Co., A. H. Kortbof Ltd.,

P.O. Box 46, N.Z. Voorburgwal 156, Amsterdam-C, Holland.
Tel.: 230734. • Cable: Kortbofah, Amsterdam.

lbe New Cooveyor Co. Ltd.,
Brook Street, Smethwiek, Birmingham 40, England.
Tel.: Smethwick 2100. Cable: Aptitude, Birmingham.

Neyrpic,
Boite Postale 52, Grenoble (I.ere), France.
Tel.: Grenoble ~73~0. Cable: Neyrpie, Grenoble.

Cable: Zone, Dursley.

.J., U.S.A.
Cable: Weightom, Passaic.

Telex: 01-25467.

Lindars Automation Ltd.,
see Dunford & Elliot! Process Engineering Ltd.

Tbe Lunkeobeirner Company,
Ileekm"n St. "t Waverly Ave, Cincinnati, Ohio 45214, U.S.A.
Tel.: Are., Code 513-921-3400. Cable: Lunken, Cincinnati.

N.V. Locospoor.,
78 Bezuidenhout, The Haaue, Holland.
Tel.: 838021. Coble: Locospoor, The Hague.

Lufkin Foundry & Machine Company,
P.O. Box 849, Lufldn, Texas, U.S.A.,
Tel.: NE 4-4421. Cable: Luffo, Lufldn.

Telex: 713-632-3103.

Lurgi Gesellscbaft fUr Chemotecbnik m.b.H.,
6 Frankfurt (Main), Lurgihaus, Germany.
Tel.: 55071. Cable: Lurgiteehnik, Frankfurt.

The Magnetic Valve Co. Ltd.,
7 Kendall Place, Baker Street, London, W. I, England.
Tel.: Hunter 1801. Cable: Magnevalve, London W.I

Manlove Allioll & Co. Ltd.,
Bloomsgrove Worles, Norton Street, Nottingham, England.
Tel.: Nottingham 75127. Cable: Manloves, Nottingham.

Martin-Markham Limited,
Lincolnshire Works, Stamford, Lincs., England.
Tel.: Stamford 2621/4. Cable: Marktrac, Stamford.

Massey-Ferguson (Export) Ltd.,
Banner Lane, Coventry, Warwickshire, England.
Tel.: Tile Hill 65211. Cable: Masferg, Coventry.

Telex: 31-655.

Merrick Scale Mfg. Co.,
180 Autumn Street, Passaic,
Tel.: 201-779-0697.

Mawdsley's Ltd.,
Dursley, Gloucestershire, England.
Tel.: Dursley 2921.

E. Merck A.G.,
see Anderman & Co. Ltd.



Cable: Nordiskafilt, Halrnst~d.
Telex: 3558.

Nordberg Manufacturing Company,
Clifton House, 83/89 UxbridgejRoad, Ealing, London W.5,

England.
Tel.: Ealing .6765/9. Cable: Nordberg, London W.5.

Telex: 23108.

Nordiska Maskinfilt AB.,
Halmstad, Sweden.
;~: 11,_87 00.

Norit Sales Corporation Ltd.,
see N.Y. Norit Verkoop Centrale.

N.V. Norit Verkoop Centrale,
2de Weteringplantsoen 15, P.O. Box 1720, Amsterdam C,

Holland.
Tel.: Amsterdam 239911. Cable: Noritcarbo, Anuterdam.

Officine Meccaniche di Savona Servettaz-Basevi S.p.A.,
Piazza della Yittoria 1(}-7, Genova, Italy.
Tel.: 593.851. Cable: Basevi, Genova.

Etablissements A. Olier,
12 Avenue George V, Paris, France.
Tel.: 359-29-30. Cable: Androlier, Pari••

Orenstein-Koppel und LUbecker Maschinenbau A.G.,
4600 Dortmund-Dorstfeld., Karl-Funkestrasse 30, Germany
Tel.: (023/)6811. Cable: Railways, Dortmund-Dorstfeld.

Telex: 08 22222.

Overhotf & Altmeyer Apilarate- IIl1d Maschinenbau,
Bahnhofstr. 62, Krefeld-Uerdingen, Germany.
Tel.: 40852. Cable: Wezet, Krefeld-Uerdingen.

Telex: 0853/775.

Pac-O-Power lnc.,
P.O. Box 20061, Houston, Texas, 77025 U.S.A.
Tel.: RI 7-0802.
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Pittsburgh Activated Carbon Company,
Grant Building, Pittsburgh, Pa., 15219 U.S.A.
Tel.: 281-1621. Cable: Pitcarb, PiHsburgh.

Porritt Bro. & Austin Ltd.,
Broadway Mills, Haslingden, Lanes., England.
fel.: RossenJale 3421. Cable: Neotex, Haslingden, Telex.

Telex: 63127.

Porritts & Spc.ocer Ltd, Industrial Fabries Export Division,
Broadway, Haslingden. Lancs., England.
fel.: Rossendale 3421. Cable: Neotex, Haslingden, Telex.

Telex: 63127.

roll, Cassels & Williamson Ltd.,
see The Minkes Watson Co. Ltd.

Power Plant Gears Ltd.,
West Drayton, Middlesex, England.
Tel.: West Drayton 2626. Cable: Ro.:, WeU Drayton.

Priestman Brothers Ltd.,
Hedon Road, Hull, England.
Tel.: Hull 75111. Cable: Priestman, Hull.

Telex: 52120.

H. Putseb & Comp.,
Postfach 4221, Frankfurter Str. 5-25, 58 Hagen, Germany.
Tel.: Hagen 31031. Cable: Putsch, Hagen.

Telex: 823795-Putsh-d.

RaiI....y Mine '" Plantation ~uipm..,t Ltd.,
Imperial House,' Dominion Street, London, E.C.2, England.
Tel.: Monarch 7Q1;)(). Cable: Minplan, London E.C.2.

Telex: 23787 (Code "Steel").

Ransome & Maries Bearing Co. Ltd.,
Newack-on- fROnt, NallS., England.
Tel.: Newark 5123. Cable: Bearings, Newark.

Telex: 0.37-626.

Pennine Cbainbelt Co. Ltd.,
Madder Place, Arrnley, Leeds 12, England.
Tel.: Leeds 63-8755. Cable: Pennine, Leeds.

Paterson Candy lntemational Ltd.,
129 Kingsway, London W.C.2, England.
Tel.: Holborn 8787. Cable: Cumulative, London W.C.2.

Telex: 24539.

Parsons Chain Co. Ltd.,
Worcester Rd., Stourport-on-Severn, Wares. England.
Tel.: Stourport 2551. Cable: Chainwork, Stourport-on-Severn.

Telex: 33775 Chainwire Strpt.

Parsons & Whittemore LyddJn Ltd.,
20-26 Wellesley Road, Croydon, Surrey, England.
Tel.: Municipal 3319. Cable: LyJdexpor, London.

Telex: 22491.

W. H. Paul Ltd.,
Breaston, Derby, ·England.
Tel.: Draycott 581. Cable: Stainless, Hreaston.

Rapid Magnetic .Ltd.,
Lombard Street, Birmingham 12, England.
Tel.: Victoria 1137. Cable: MallOetam, Birmingham.

Reed Medway Sacks Ltd.,
Larkfie1d, near Maidstone, Kent, England.
Tel.: Maidstone 7-7777. Cable: Satchelsac. Larlcrield.

Telex: 89148 Reed, Ay1esford.

Machinefabriek Reineveld N.Y.,
P.O. Hox 22, Haagweg 127, D¢lft, Holland.
Tel.: 01730-24890. Cable: Reineveld, Delft.

Telex: 31027.

R.....ld Chains Ltd.,
Renold House, 'Wythenshawe, Manchester, England.
Tel.: Mercury 5221 (STD 061). Cable: Drivini. Manch""t....

Telex: 66320.

Ricbardsons, Westgartb & Co. Ltd.,
P.O. Hox 2, Wallsend, Northumberland, England.
Tel.: Wallsend 628392. Cable: Richwest, Wallsend.

Telex: 53-314.

Logan Perkins,
613 Dumaine Street, New Orleans 16, La., U.S.A.

Cable: Perco, New Orl_

Permag Ltd.,
see Rapid Magnetic Ltd.

The Permutit Co. Ltd.,
Permutit House, Gunnersbury Avenue, London W.4. England.
Tel.: Cl1iswick 6431. Cable: Permutit, London W.4.

Telex: 24440.

F. W. Pettit Ltd.,
Moulton, Spalding, Lines., England.
Tel.: Moulton Lines. 458. Cable: Agripet, Moulton, SpaldiD&.

Rockwell Pneumatic Scale Ltd.,
Welsh Harp, Edgware Road, London N.W.2, England.
Tel.: GLAdstone 0033.

Telex: Rockmac, London 22781.

Rose, DOWDS & Tbompson Ltd.,
Cannon Street, Hull, England.
Tel.: 29864. Cable: ROiCdowns, Hull.

Telex: 52226.

Rotamet.... Manufacturing Co. Ltd.,
(A member of the Elliott-Automation Group),
330 Purley Way, Croydon, Surrey. England.
Tel.: Croydon 3816. Cable: Rotallo, Croydon.

Telex: 24292.
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Rotatools (U.K.) Ltd.,
Pembroke Works, 43/45 Pembroke Place, Liverpool 3, England.
Tel.: Royal 6117 and 2682. Cable: Scalewell, Liverpool.

O. C. Rudolph & Sons Inc.,
P.O. Box 446, ('aldwell, N.J., 07006 U.S.A.
Tel.: 201 226-2621. Cable: Measoptic, Caldwell.

Sacldilliog & Sewing Machine Syndicate Ltd.,
Timewell Works, Lockfield Avenue, Brimsdown, Enfield,

Middlesex, England.
Tel.: Howard 1188. Cable: Fecit,,":Eofield.

SAE Societ" Applieazioni Elellroteeniehe,
Flli. ~iliprandi, Chiesa & Co.,
t,; I)j Milano, Via Lario 16, Italy.
Tel.: Milano 683783. Cable: Saelario, Milano.

Salopian-Kenn,th Hudson Ltd.,
Prees, Whitchurch, Shropshire, England.
Tel.: Prees 331-5. Cable: Implements, Prees.

Salzgiller Masehinen A.G.,
P.O. Box 23, 3327 Salzgitter-Bad, Federal Republic of Germany.
Tel.: (05341) 34141. Cable: Samag, Salzgitter-Bad.

Telex: 9522445 sag d.

Sankey GreeD Wire Weaving Co. Ltd.,
Thelwall, Nr. Warrington, Lanes., England.
Tel.: Warrington 61211. Cable: Sanco, Warrington.

SAPAI... Societe Anonyme des Plieuses Automatiau",
36 Avenue du Til' Federal, 1024 Ecublcns pres Lausanne,

Switzerland. -
Tel.: (021) 34 44 61. Cable: Autoplieuse, Lausanne.

Telex: 24 541.

Saunders Valve CD. Ltd.,
Cwmbran, Moomouthshire, England.
Tel.: Cwmbrao 3081. Cable: Sauoval, Newportmon.

Carl Schleicher & Schull,
see Anderman & Co. Ltd.

Schmidt & Haemch,
Berlin 62, Naumannstrasse 33, Germany.
Tel.: 71 0631. Cable: Polarisation, Berlin.

Conrad Scholtz (Great Britain) Ltd.,
Bank House, Kings Slaithe Square, King's Lynn, Norfolk,

England.
Tel.: 4869.

Schumacher Filters Ltd.,
69/71 Wilkinson Street, Sheffield 10, Yorkshire, England.
TeI.:~28103. Cable: Schufilt, Sheffield 10.

Telex: 54280.

Schumachec'sclle Fabrik..
Bietigheim/Wurttemberg, Germany.
Tel.: 7721. Cable: Schumafilt, Bietigheim.

Tel=: 724217.

Segura-Bartoli,
Balmes 54, Barcelona 7, Spain.
Tel.: 2213133. Coble: Luseba, Barcelona.

N.V. SenG-Balans,
Wegastraat 40, Den Haag, Holland.
Tel.: Den Haag 83 55 03. Cable: Servobalans, Den Haag.

S.E.U.M.,
Corbehem (Pas-de-Calais), France.
Tel.: 88-70-40. Cable: SEUM, Corbehem.

The Sharples Compony,
Division of Pennsalt Ltd.,
Doman Road, Carnberley, Surrey, England.
Tel.: Camberlcy 3101/4151. Cable: Pennsalt, Carnberley.

Telex: 85283.

Siemens & Halske A.G.,
Wernerwerk r. Messtechnik, 75 Karlsruhe-West, Postfach

4480, Germany.
Tel.: 0721-5951. Cable: Wernerwerkmess, Karlsruhe.

Telex: 7826791.

Siemens-Sehuekertwerke A.G.,
852 Erlangen, Germany.
Tel.: 09131-811. Cable: Siemenschuckert, Erlange.•

Telex: 06-29871.

SIG Swiss Industrial Company,
CH-8212 NeuhausCll Rhine Falls, Switzerland.
Tel.: (053) 5 77 31. Cable: Sig, Neuhausenarnrheinfall.

Telex: 5 61 56.

Simon. Barron Ltd ..
Bristol Road, Gloucester, England.
Tel.: Gloucester 27231. Cable: Sirn-Bar, Gloucester, Telex.

Telex: 43231.

Simon Handling Engineers Ltd.,
Cheadle Heath, StoCkport, Cheshire, England.
Tel.: Gatley 3621. Cable: SHEL, Telex, Stockport.

Telex: 66-287.

Ricllard Simoo & SODS Ltd.,
Phoenix Works, Basford, Nottingham, England.
Tel.: Nottingham 75136. Cable: Balance, Nottingham.

Richard Sizer Ltd.,
Cuber Works, Hull, England.
Tel.: Hull 23155. Telex: 52236~able: .Sizer,.Hull Telex.

Toe Skefko· Ball Bearing Co. Ltd.,
Luton, Beds., England.
Tel.: Luton 21244. Cable: Skefko, Luton.

Telex: 82205.

A. & W. Smith & Co. Ltd.,
21 Mincing Lane, London, E.C.3, England.
Tel.: Mansion House 4294. Cable: Sugrenlline, London.

Telex: 2-2404.

Societe Fran~ise des Constructions Babcock & Wilcox,
48 rue La Boetie, Paris 8e, France.
Tel.: ELY 8950; BAL 21-50. Cable: Babcock, Paris.

Telex: 25763.

Southern Cross Engineering & Foundry Works,
Calle Marginal 59, Urbanizaci6n Mercedita, Box 910, Ponce,

Puerto Rico 00732.
Tel.: 842-1380 Ponce, Puerto Rico.

Cable: Sudcross, Ponce, Puerto Rico.

Sparkler Filter Manufacturing Co.,
101 Cartwright Road, Conroe, Texas. 77301 U.S.A.
Tel.: Pleasant 6-4471. Cable: Spafiltco, Conroe.

S.P.E.!. Chim.,
106 Rue d'Amsterdam, Paris (ge), France.
Tel.: ,JPigalle 73-79, Cable: Rectifpast, Paris,

Telex: 23012 Speichim Paris.

Spencer (Mel1<sham) Ltd.,
(A member of the Elliott-Automation Group),
Melksham, Wilts., England.
Tel.: Melksham 3481. Cable: Spencer, Melksham.

Telex: 44392.

Sperry Gyroscope Co. Ltd.,
Great West Rd., Brentford, Middx., England.
Tel.: ISLeworth 1241. Cable. Sperigyco, London.

Telex: 23800.

Spoorijzer N.V. Delft,
Post bus 10, Delft, Holland.
Tel.: 25931. Cable: Spoorijzer, Delft.

Telex: 31031.
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John Thompson Conveyor Co.,
see John Thompson Ltd.

John Thompson-Kennicolt Ltd.,
see John Thompson Ltd.

John Thompson Pipework Ltd.,
see John Thompson Ltd.

John Thompson Motor Pressings Ltd..
see John Thompson Ltd.

Cable: TinlOmeter, Salisbury.

Tintometer Sales Ltd.,
Salisbury, Wilts., England.
Tel.: Salisbury 22837/6160.

Thompson Bros. (Bilston) Lid.,
see John Thompson Ltd.

John Thompson (Dudley) Ltd.,
see John Thompson Ltd.

Toyo Chemical Engineering Co. Ltd.,
72, Ohirakicho 2-chome, Fukushima-ku, Osaka, Japan.
Tel.: Osaka (461) 8861-5. Cable: Toyokakoki, Osaka.

U.C.M.A.S.-Union des Constructeurs Belges de Materiel de
Sucrerie Soc. Coop.,

I rue Gilain, Tirlcmont t Belgium.
Tel.: 016/83531. Cable: Ucmas, Tirlemont.

Telex: 016/28 illdicatif ABR Tidemont.

John Thompson Ltd.,
Ettingshall, WolverhamplOn, England.
Tel.: Bilston 41121. Cable: Boiler, Telex, Wolverhampton.

Telex: 33-212.

John Thompson Water Tube Boilers Ltd.,
see John Thompson Ltd.

John Thompson (Wolverhampton) Ltd.
see John Thompson Ltd.

The Thomson M~chinery Co. lnc.,
P.O. Box 71, Thibodaux, Louisiana. U.S.A.
Tel.: 447-3773.. Cable: Thomson, Thibodaux.

James Stolt Ltd.,
p.O. Box 33, Rochdale, Lancs., England.
Tel.: Rochdale 49611. Cable: Doubler, Rochdale.

The Squier Corporation,
490 Broadway, Buft'alo, N.Y., U.S.A.
Tel.: 852-4567. Cable: Squier, Buffalo.

Tel·,x: 09-1234.

Stockdale Engineering Ltd.,
Poynton, Cheshire, England.
Tel.: Poynton 2601. Cable: Mechanical, Poynto"

Stord Bartz Industri A/S"
P.O. Box 777, Bergen, Norway.
Tel.: Bergen 10030. Cable: System, Bergen.

Telex: 2051.

Sterk-Werkspoor (V.M.F.),
Hengelo, Holland.
Tel.: Hengelo 54321. Cable: Machinerabriek, Hengelo.

Telex: 31324.

Stephens-Adamson Mfg. Co.,
Ridgeway Avenue, Aurora, III., U.S.A.

Cable: Saco, Aurora.

Stothert & Pilt Ltd.,
Lower Bristol Road Bath, Somerset, England.
Tel.: Bath 2277/63041. Cable: Stothert, Bath.

Telex: 44177.

Stabilag Engineering Ltd.,
Mark Road, Hemel Hempstead, Herts., England.
R/.: Boxmoor 4481/4. Cable: Stabilag, Hemel Hempstead.

~"daJv- Steel Corporation,
5,73 S··lith Boyle Avenue, Los Angeles 58, Calirornia, U.S.A.
Tet..' LU 5-1234. Cable: Stansteel, Los Angeles.

TWX: 910-321-3090.

Stein Atkinson Stordy Lid.,
Cumbria House, Goldthorn Hill. WolverhamplOn, England.
Tel.: Wolverhampton 37341. Cable: Thermal, Wolverhampton.

John G. Stein & Co. Lid.,
Bonnybridge, Stirlingshire, Scotland.
T,I.: Banknock 255/8: 361/2. Cable: Stein, Bonnybridge, Telex

Telex: 77506.

Stuart Turner Ltd.,
Heilley-on-Thames, OXOIl., Ellglalld.
T"I.: Henlcy-on-Thamcs 2655.

Cable: Stuart, Henlcy-on-Thames.

Suchar Sales Corporation.,
9 East 41st Street, New York, N.Y., 10017 U.S.A.
Tel.: TN 7-0540. Cable: Sucharing, New York.

The Sugar Manufacturers' Supply Co. Lid.,
196-204 Bermondsey Street, London, S.E.I, England.
Tel.: Hopwood 5422. Cable: Sumasueo, London, S.E.1.

Sutcliffe, Speakman & Co. Ltd.,
Guest Street, Leigh, Lancashire, England.
Tel.: 72101. • O,ble: Utilization, Leigh.

Unifloc Ltd.,
11/16 Adelaide Slreet. Swansea, Glamorgan, Wales.
Tel.: Swansea 55164. Cable: Unifloe, Swansea.

Vaughan Crane Co. Ltd.,
West Gorton, Manchester 12, England.
Tel.: East 2771 (Code 061). Cable: Vaunting, Manchester 12.

Vulcan Iron Works Inc.,
P.O. Box 661, Wilkes-Barre, Pcnna., 18703 U.S.A.
Tel.: 822-2161 Area Code: 717. Cable: Vulworks, Wilkes-Barre.

Walkers Ltd.,
Bowen St., Maryborough. Queensland, Australia.
Tel.: Maryborough 2321.

Cable: ltolzak, Maryborough, Queensland.

A.B. Svenska Fliiktfabriken,
P.O. Box 20040, Stockholm 20, Sweden.
Tel.: Stockholm 23 83 20. Cable: Flaktrabriken, Stockholm.

Telex: 10430 Flakt, Stockholm.

Technoexport Czechoslovakia,
56 Vaclavske nam., Prague 2, Czechoslovakia.

Cable: Technoexport, Prague.

The Thames Packaging Equipment Co.
28 City Road, London, E.C.I, England.
Tel.: Monarch 7387/8. Cable: Pakitup, London.

Watson, Laidlaw & Co. Ltd.,
98 Laidlaw Street, Glasgow, C.5, Scotland.
T.I.: South 2545. Cable:"'Fugal, Glasgow.

Ingeniorsfirman Nils Weibull AB.,
Box 65, Malmo I. Sweden.
Tel.: Malmo 73495. Cable: Nilswei, Malmo.

Weigelwerk Aktiengesellschaft,
43 Essen, Weige/werkstr. II, Germany.
Tol.: Essen 294001. Cable: Weigelwerk, Essen.

T.l.x: 0857 404.
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G. &. J. Weir Ltd.,
Cathcart, Glasgow, S.4, Scotland.
Tel.: Merrylee 7141. Cable: Giweir, Glasgow, Telex.

Telex: 77161-2.

Worthington Corporation,
Harrison. New Jersey. U.S.A.
Tel.: 2of-HU-4-12J4~ Cable: Worthington, Harrison.

Telex: 201-621-7848.

Wright Rain Africa (Pvt.) Ltd.,
35 Birmingham Road, Box 3237, Salisbury. Rhodesia.
Tel.: Salisbury 25810. Cable: Wrightrain, Salisbury.

Wright Rain Ltd.,
Crowe, Ringwood, Hampshire, England.
Tel.: Ringwood 2251. Cable: Wrightrain, Ringwood, Telex.

Telex: 41206.

P.O. Box 126, Belmont, Calif.,

Cable: Westgear, Los Angeles.
Telex: 03-4468.

Western Gear Corporation,
Industrial Products Division,

U.S.A.
Tel.: LYtel 3-7611.

WeJdin~ Technieal Services Ltd.,
Ki gs Norton, ~ irmingham 30. England.
Tel.: Kings Norton 5541. Cable: Wellexa, Birmingham.

The Western StAtes Machine Compllny,
Hamilton, Ohio, U.S.A.
Tel.: 513-894-4758. Cable: Wesrnaco, Hamilton, Ohio.

Joseph Westwood & Co. Ltd.,
Napier Yard, Millwall, London. E.14, England.
Td.: East 1043. Cable: Westwood, London E.14.

R. White & Sons (Engineers) Ltd.,
P.O. Box 2, Widnes, Lanes., England.
Tel.: Widnes 2425/6/7. Cable: Rails, Widnes.

Whitlock Bros. Ltd.,
Great Yeldham, Essex, England.
Tel.: Great Yeldham 305.

Cable: Whitlok, Great Yeldham Telex.
Telex: 18196.

Wyssmont Co. Inc.,
1470 Bergen Blvd., Fort Lee, N.J., U.S.A.
Tel.: 210-947-4600. Cable: Wyssmontco, Fort Lee.

Otto H. York Co. Inc.,
6 Central Avenue, West Orange, N.J., U.S.A.
Tel.: OR 7-3000. Cable: Ottoyork. West Orange.

Yo~ks1lire Imperial MetJIIs Ltd.,
P.O. Box 166, Leeds, Yorkshire, England.
Tel.: Leeds 7-2222. Cable: Yorkimp, Leeds.

Telex: 55-130.

G. H. Zeal Ltd.,
Lombard Rd., Morden Rd., Merton, London S.W.19., England.
Tel.: Liberty 2283. Cable: Zealdom, London S.W.19.

H. Willfums & Son Ltd., Industrial Descali~g Tools Division,
Lark Work" Sl. Albans Road, Sandridge, SI. Albans, Herts.,

England. •
Tel.: SI. Albans 56026. Cable: Descalloo!s, SI. Albans.

Carl Zeiss,
Oberkocben/Wuertt., Western Germany.
Tel.: Oberkochen 381. Cable: Zeisswerk, Oberkochen ..

Telex: 7-13213.

The Worcester Valve Co. Ltd.,
Victoria Rd.. Burgess Hill, Sussex, England.
Tel.: Burgess Hill 5866-9. Cable: Wovco, Burgess Hill.

Telex: 87189.

Zwicky Ltd., Viking Pumps Divn.,
772/7 Buckingbam Ave., Siougb Trading Estate, Slough
Bucks, England.
Tel.: Slough 21201. Cable: Zwiklim, SloUjjh.
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In using this [n<lex it should be noted that the principal entries cover the several stages of production;
GULllVAll0N (see Beet; Cane; Diseases; Fertilizer: Irrigation; Mechanization; Pests; Soil; Transport; Varirtics;
Weeds, etc.); SUGAR PROCESSING (see Bagasse; Boilers; Boiling; Carbonatation; Centrifugals; Clarification;'
Crystallization: Diffusion; Evaporators; Filter; Massecuite; Mills; Milling; Molasses; Pans, Vacuum; Scale: Sucrose;
Sugar; Sugars; Sulphitation; Water, etc.); REFINING (see Bone Char; Carbon; Refinery; Refining; White Sugar,
etc.); and By-PRODUCTS (see Alcohol; Animal Fodder; By-Products; Fermentation; Paper; Pulp; Yeast, etc.).

Subjects covered separately include Ash; Bulk handling and Bulk storage; Colour; Control, Automatic and
Chemical; Countries; Gur; Ion exchange; Juice; Micro-organisms; pH; Polarization; Weighing, etc. Glucose
and Fru~tose are to be found under Dextrose and Levulose. Moisture is given under Water. Obituaries, Statistics
and Trade Notices are collected together under those headings. "Sucrose" implies the pure chemical; "Sugar"'
the commercial product; and "Sugars" the chemical family, rather than grades of sugar. When looking under the
author's name, it should be remembered that the surname may be the penultimate in Spanish.

(Abs.) indicates Abstract; (Brev.), Bre,'ity; (B. B.), Books and Bulletins: (Corr.), Correspondence;
(N.C.), Note 01/(/ Commell!; (PaL), Patent; (StaL), Statistics; (T.N.), Trade Notice.
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t!amage 11.\' frost.. . :~::!:l, :.srl:,
- - AnOli. (Abs.)............ Ii\)
- - .1 . .r. Friloux d (fl. (Abs.). :J2~

=: =: ~ji'e~'t ~;'~I\H't~~;I'SI\i,~l:S!'" j: . J'. i:3{j

Frilollx rI. fit. (Abs.)...... ~i'"IO
- iw,;cctieidt~. I. '1'.I"reshwMer.(Ah~.) -II)
- - It. B. Moller. (Ails.) l!)i
- lillll'-BI:W reaction product. AnOl,I. Ion
drolljotht, rcsistance detl'rlllinatioll.

:-;. Silllo:h. (Ails.) .
cnzym('s. h:. 'l' .. lJlasziou ami J. U.

WaldrOll. (Abs.) _..

·Ii

,";ii
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Doiling:
heat,transft·r. h. A. :\('dllzI11,0. (AlIl'.) IIi
- - ami cireula.tiOlI. I. l. :;aj!an·. I-li

m;~;.II\r.Jl~I;'~~,~:il\~~:I~·nt~~:;)l.,: ~1~1~1.1 i.t,:\·..
" '·1H.\.~s:::cllitt: colour. Y. :-;;tl.a\·sk~·....

- c:irclllatic)Il pal,t,t'rlls. Anon. (Abs.)
- lIo\\". B. Brllkn(;r. (.·\I.s.) .
- rorccd cirClllaLioll. T. Hol!gt'rs aul!

C. L. Lt'\\"is........ . .... n. ~::!. iH
- sceding. <:. P..Iam!'s and G.

~l;lioilt:rl. (Abs.\ .
"- - A. L. Wellf{'. (Ahfl.) ..

- dseo,,;it.y ami ~llrfacc I.t:l\sion
i"Cdlll;t.ion. (T.N.) ....

sllp~rs:ltHration llICasurilll! in~t,rll·
ment. AnOll. (Ahs.) .

telllJWratlll'e. Y . .I). Ko!. ( ..\lIs.) .
- V. I... Troino aud M. L. \'ai~\lHlIl
t,illle caIClllat.ion. A.~. Chang. (AIJi'.)
.~I'I' II/SO Ur~·.;tallizal,ion, MasscCliitt:

IIlI.d I.'ans. YaCIIl\lII
Uoli\"ia sugar industr.,·. H. Kampf .. ~~.l. :UI:,
- - surplus. (l3re\".) .. l!)O
HOlle char: decolorizing power. F.:'If.

Chapman. (COlT.) I·I:!.::!IO
- - H.. i\f. J. Withers. (Chrr.l... Ii!)
- - .\..lal raw ~llJ.:a,r colour scnsiti\"it.y

to pH. !\. H. Smith ..
washing automatic control. H.

:')t.amler and Y. Willis .
UraullioichwciAische :\l"aschi t1\'nl~a uall-

sl,alt A.V. (T.~.) 30, !l~. :1;,0
Bra,zil: C'\..lle discascs. Anon. (At~.l.. i()4

- frost da,lllaf,l;f'. (Brp\".). . . . . . . . :~:12
- varicties. F. O. Brieger and \' E.

Zunckclh:r. (..\ I>s.) ....
- - A. L. :-;egalla. (Abs.)
- - V. :\l. YCigH. (Al>s.)
lIood c1:\ll\<Igl'. (Brc\".) .
8u):,(ar indllst.r~· cxpalls!oll. (Brcv.)

IU. l::!,";i. :!i~. ::!;:i;-,. ;j:ll
- plan lfJ(i5/(i(j ~:):). :t~i
- production I!)(i~'{'ii). (Brc\".) :!:5li. :j:l::!
- s~llinj.! proeedllre. (Hrc\".) . J5!)
_. situ,\..tiOll. (N.('.)..... 00
~'east, plant. 03rcv.).. ;j:d

Hrit.ish COllllllonwealth: ::iuj.,(ar Agrel'-
llH:nL. (:\.C.) I, H);~

- - H.hodesia, lllemucrship sllsp6n-
sion. (13ft!\·.) .

- (Jllllt'ercnce postponed. (Brc\·.) ..
Brit.i!;h Giliana: cane sahot,al?,e. (Art'\".)

- \"arict.ics. G. I>. W;lLkiils .
Demcrara Co. Holdings Ltd. report

191.H. (N.V.).................. ::!;-l~
Sll,!!,ll' factor~' ri:con~trllctiOn. (Urc\".) Ii'\\)
- industry plans. (Brev.) :jJ9
- prodlletion 19(i:~/M (j;-•• ((ill

British Honduras nc,\" sugar factor.\·.. I~{j
British SUj.!ar Gorpora.tion Lt,d.•1. U.

:\f'lCdonald. CAbs.) .
heel. lllllp dry('I'~. W :\1. I,anyon and

F. W. ::iprilllots '. ::!Hi
lJOVt:rlllllellt Direetor ·Ippointcd,.. . ::·1
Spald;n~ sugar silo!:'. (Hrov.) .. .: ... \H. i:H
thick juice decoloriziltion h~' grantlfar

aet.i\·e carhOllo it.:\l..1. Wit,hers
ami (:. Crane .7\), 105. 1:li

Urix:
,wtoll\atic lIl~aSUrCIllClll.. 1.. N.

Kuz·1\lcukov. (Abs.)........ al.~l
h::et. juicc control. V. ltllslJiil<I!,.... ],'\:, I
elfcct Oil ultrasonic wave vdocil,.'·.

Y. i\f. Lul>e rt 01. (AIJ~.) :111
llIH~.~ccuil,C contro!. P. F. !\(Loat!s and

A. O..\fayloLL. CAus.). ]4,-':
In.~a.~uremcllt. F. ::id!llII'idC'l'. (Ails.) ::!~~
- I>y g:all11I\;l·ra~· met,cr. A. Kaga~'a ::!i'\J
sll;.:ar-dilllethyl ~t1lphoxide ~ollltiolls.

P. U. ::il~nrs rt fIt. (Ab".) .. ::!t':\::!
;\..nd 8ugar solution COlldllctivitr. :;.

Persson. (Ah~.) . .. :11:)
thick jUiCll, ;\..Iltl fuc! consumptioll ..J.

Emt rod i. (Alls.).............. 1."'\4
Thomas Broadbl'lIt. & Sow,; Lttl. (T.N.) J::!li
llulg.tria: IICW sugnr f:lctory. (Brc\".) un
Bulk handling: Uuimilras tel'llliual,

Philippines. Anon. (Ab~.J . i~:3
pilt:r. (T.X.) .. 1i'",S
P..>int Li,;as tCl"lllill;ll, Trinidad.(Brev.) :l;j6
PUlup,Uldall t:::rndnal. Philippines.

C. Alinca:o;trt'. (Abs.l... ~i6
Sa.Iaverry tl'l'llIinal, Peru :jOn, 3:)1
Veracruz terminal. Mexico. ('1'.:\.). 12:,

Hulk storage:
I>inload edl~. J. F. Kenny. (Aus.) :Iii

in Hawaii. (U ..C\·.).............. :I:!
raw:O;llga. ... F. N. DollrOllrn\"(lV alHI

G. Y. Achka~o\"a. (Abs.)........ I.'\~
- - S. V. Dykhlle antI. .A. Y. Z;ubov ;)~

iO
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Ilji

II!)

Hii
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:Hli
1:20
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Ucct:
il1lpuritic~ separation and tldl ut.iliza

tioil. K. 1[. :-;chiilllJur~. (AIJ~.) ..
knivcs clcctro-llDlishill:.(. V. N. Osta

pCllku aud V. li. :kl.wlya,. (Ails.)
Ilt<ll-(IlCsiulll cL:::t1.ckney. W. W,·rner.
ml::(:l!an ieally-Ilarvl'stt:d, proc('.~.~illj.,(.

K. I. '\[I1,;:>lin. (Ahs.) .
<l1ll1 :jto ..a~e. Y. A. :-;e1~·at,itsl.;ji and

:-;. I':. Fridman. (AIJ~.). .
IIi LrOf,l;ell , pho.iJlhat(' and sndilllil

levels. M. G. Payne f'l fit. (.-\lJ~.)..
ol';.(allic ;u:ids determinatioll. H. IJ.

\\';tllclI"ltein ,\lId K. Bohn. (All".)
'lx,\..latt' accullIulat,ioll. 1<. \\' .•fo,\'.
physieal properties. J\I. Y.. Ktwlclllsld i

(·t /II. (AilS.) .
- - )/.1\1. KichiKili. (.-\lJ.~.) .
prt:-harv(':;t, sJlrayin~. L. L. Olllel'-

yallyuk. (Aus.,. . .
s<llllplllr for dirt ta,re ddcrlllinatiOli.

I). A. L\la.,;lcnllikov and S. 1(.
DllIitricnko. (Abs.) .

:iced 111m COllimentaries. H. "all
SI.allcn and 1\1. i\(.trtells. (Ails.) ..

- irradiation. .K. Kailldl al\d M.
ItosHer. (A bs.) :j~\)

- proees"inf,l; . .1'. Niederer. (Abs.). ilj:1
- ~o\\"ing. It. A. HOlld. (Ails.) .... I:J6
slicer modifications. 1'.:-;. Maksill\uk 15:!
- operation. V. N. Shdwgolc" ... :H~L :U~
- - eont,rol. A. A. Itokit.skii and

i\L I. Kulik. (A bs.) .
~IICI'OS\' det,crmina,tiOll. A. K. Vopal\

;uHl A. P. Pustokhod. (Ahs.).

=: =: ~:: \.O~~~:~:~~IOko (:~Il:li'\:" .(j'.
1,000;1I1~'a. (Ah~.). .

- di:o;trilHltioll. K ~I"eini~ch. (AlJs.)
- synt,hesis iltudie"i with I:thcllell C02.

K. Kaindl and .\f. Rosner. (Ah~.l
~1I1.!Hrfact,oryeconomic's. K. Somorjai.
- production. Y. M.. SHin. (B. B.) ..
- recovery improvenH'nt, IIH~aSlircs.

A. Y. 1J'.\·achcnko. (Ahs.)
tail8 separa.t.ioll. A. N. Ostapcnku

aud B. M. 8hal\hIH)vich. (Abs.>..
- trcat.ment. V.A.Hadchenko.(Abs.)
tramjl iron remova.l. L. P. Sofronyul,
trnshing ,I.nd topping:. G. D. l\lanncl
weijl;ht after t1U1IIillj.( and washing.

L. schmidt and .1. ZahradnlCck ..
~·iel(ls. K. Bonne. (Abs.) .
- clfllct of fertilizer placelllcllt. K.

Uzaki and S. Sakural.m. (Ah1:>.)
- - ~: K ratio. 1:1. Uidccke and i\1.

~itzsche. (Abs.) .
- - soil pl!. P. i\lcEnrosc :1Ilt! Jj.

Coulter. (Aus.) .
zinc dcllciency. 1t. A. Roscll and A.

IJlrich. (Aus.) .
·~I'I· Illijo Animal fodder. Dill'U1wrs.

Diffusion ..Diseases. "'nctory, Glll
t.;l.lllic acid. Juice, i\lcchaniz,\..tion,
.\(011\..sses, Payment, Pests. L)ulp,
:-;aponin, Stora:;:e, Varieties (Hut
Water, Waste

BelgiulIl ueet variety trialS. N. Houss\:1
Belliss & i\lorcom. (T.N.)'
Uet.ainc adsorption by ion ex(:hallg:c

resins. S. lwashina a·nd Y. ¥ama
mot,o. (Abs.)'

Boiler..r. H. Nicklin alld A. D. Doolan
corrosion. H. Anders. (Abs.).
- H. Kuhle. (Ab!;.) .
- withoil-liring. 1". M. Io'll~rad. (Ah:o;.)
- and watcroxldizahilit~·.L. Leellow-

ski. (Abs.) .
Illie gas heat recovery. O. l.;hioet.f,n
fllel demands anel bagasse heat

content. T. :-;utlloll;lIl(lojo. (Aus.)
house control. W. VOIl I.·roskowetz
see also Power, :;t(~a1ll and Water

Boiling:
A. 1'. Ncil~oll and W. W. Blankl:"-

bach. (.'\.I>s.) ..
T. S. Itao. (Au;.;.) .
automatic control. O. Biihillo (Ah~.)
- - N. Roscnberg and P. Gelh~r.
- - H. Stamler and \'. Wi!lb .
- - low·~radc. R. Schncider. (Ab:;.)
c.l.lculatiOlls. 1.~. Skripko. (Abs.)..
- two-product schcmc. J. 1'. Till"

cryr,;t:;:il~Oll~'~~;~;Jl'l;t'i~;I:.. 'H.: .E~ . i)'.
Powers.... . i;~. :!li

and cryst.allizer work. A. Acdnclli.. 2l:J
ellb(~ su~ar 1IIas~eeuitc. J{, Brt't·

lichnddcr. (Abfl.) .
It. Bretschneitler ami P.

Kadlec. (Abs.)

I'AUJ::
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INDEX
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Uentrii"llg:es: Sllg:,-U' rl;covery 11"0111
cl;lrjlh~l' Illlld:;. H.. N. 1'ulld allli
Wit. TIlSOll. (Ails.)............. 14.~

CI.'\·luII: caliC difwast's. :-;.:\. de ~.
. :-;elll'vi ra t,ne. (A t.s.). . . . . . I;~·I

(·haills. ('['.~.) :m. Uti. I[);:,. ~:;li. ;11:-1. ;Ir,u
('lJemie:all:i. (T.!'.)...... \l-l
- ag:ri<:llitural. (T.N.). :Ir,o
l'ldll': het't ;l.J!ri{;llll,un~ . ... ... lOll

~ll~~\;l ;~I~·~I;~~:d~;.~~:t:"~::;:;lSi~II/II.·t"\"i ~i I:~)\~) .~:!:J, :l~~
- - - stlltlicl). (.Bn~\'.)..... .. :1:-l4
- prodnetioll J\W:~/li4. (BI'l,Y.).... ;~~

CllilHI: Poli:-h sllgar faclories. ,I. !)lkht;1 Ir, I
sHgar illdHstr~' l'xpallsioll. (BI'l'V.) 0-1
- !)rOdlwtioll. ('. Lilll-(. (.-\I)s.) ... IU:~

ChrnOla tog:ra lIlly. (;:1:<·1 iq lIiel: IllolasSl'1'
c;\rllollydrall's I)C'llnr;l,tioll. H. U.
Walkcr :.!:J7

('hroll1at o.u:raph.\·. 1011 exrlla I1gP; ol"gall iI'
al'iILs illl)l'('t,;jlld Ilel'l juicl'. H. I).
Walh'lIsl.eill and _K. Bohll. ( ..\lIs.) :W

Cltrlllllatoj!r:lplly. PaIWI': lactic ;leid

raNiC;~~~'ll,1Ic\~~t~~~ll1Ii'Il;~~il~;';. ():~.O~li·ii(r1~~·! 1~~
- - heel. l1lolnl)l)t's. F..Jalltzef lind

A. L. Pot,t.CI'. (Abs.)....... :~79
- - - F. ~chlH'idcr I't 1/1. (Ails.).. ;\7H
st:1eh.\·osl" dct.I'l'lllillal,illll ill hCet,

moJ;lsses. F. ~chlll'idl'l' f't ,,1. (Ails.) :{7!)
sllg:ar:; anal.\·ioii-.;. ~~. A. Arkhipovieh

, (,t (II. (Ab..;.).................. ;ljr,
- :;pra.r n'agclIt,. ,I. 1(I'cClllrek (,t III.. :114

l'hn'lllatOl!ral)ll~'. 'l'hill-Ia.n:r: a pparat.us 2!)
rn tIi nose dcterminatioll. F. :-ichncidcr

I't al. (Ahs.>... .. .. ~lti
- ;Iud invert sugar ill ucet molaSSes.

Y. 'l'akallliS:J.wa. (AI)l:i.) .. . ~til
Sllg:a rs dett'rmi natiOiI. J-;. Jtagaz7.i amI

G. VCrcUIl'l:iC. (Abs.).. 2r,
Cit,ric acid frol\l heet molasses. I). S.

Clark anti C. 1.' . .I,cntz. (Ab:s.).... 58
- - M,IlC molasses. A. ~al1chez·~IHlTO-

quill. (Ails.) ~.s;\

Clarilica.tioll: aid. ('1'.~\I.)............ 2:)2
- ,I. E. Pall" Ie and J3 .•r. Hillek. (A"s.) 18:l
- t{~sts. ,I. Bruijn. (AlJs.l... lUi
- - E. R Colll't u.l. (AlJ:-.)....... 110
automat,ie:. E. A. Oxnard. (Au::.).. lSo
calciulIl phosplwte precipil.;Ite growth.

W. E. J~rowll......... lOU
IlHlj!llesillll1 oxide. AIlOll. (Abs.). .~5, :W7
- - B. K. Hallliltonand,l. H..PaYlle ;~(j~

=: ;n~:"I~I'\~~;)~I~:r~eSo[;:~~~d~,: 'i): ·lfi·tii·. 3ti2.
(Al)s.) 1.:>7, 2./7

lllud prot.cin cxtraction. K t' \ Ignes 2.1!)
- Sllg:ar rpCOH'r~·. H. N. _'-'ollet and

W. B. TUSOll. (A bioi,) Uti
:-;ton'd juice. ('.~. Henderson. (Ahs.) 342.
~/'I' abw Ca.rlJonalat,ioH, 1011 cxcha,llg{'

ff.lul Sulphitntiol1
Clarifier. .I. G. ChUgtlllOV. (AhR.). tiO

H. Rodrigucz C. (l'at..)......... 251
:lllt,oll\atie: mud relllovai. C.:--. JlJ'n-

tlersoll HIHI X. A. Nil'lsl'lI. (Abs,) :\7~
- - ~ :\1. C_ Itedwond. (,.\1)1).).... :172
Don A.'i'.'·. llIoditlcat,iolls. \\". 1-1.

Ho!;s anc! K . .1. Pl'atcy. (Ails.).. ;141
setL!;'r lH()1l1It,ill,U:). K . .!\.oJl lila III I . 27ti
wast.c watl'r. (T.N.). 2!",~

t;llll{-h. Spl'aj!. (T.~.) .. 02.
l'oek!wd,l!t'I'\' co.l.t.d.; EllI'Upe;lllliet'Ilt:t.'

for Mlllli-ilkt.al Wire Cluth Illc.
product,s. (J3rCY.). ... ..... .. 'No)

t'olomhia: Fh'tclwl" & ~I.l:wart calle
1ll,whinerr. CUrc\·.) . .. . I,;!l

- sugarCXllallSioll. (Urev.) 10U,~:l3
(;olonial ::;ugar H,l'lillillg L:o. Lid.: rcpurt,

1!104/ti5. (N.C.). ~UO
- see alsu Australia
Colour:

beet juie:c, iU\"i'rt :sugar del,!radatioll.
K. '·ukoY. (Ahs.).. .. .. ... ;\.1(;

- - and slliphit.atioll. ~. Fllchi... iSI
brownioiuj.!H.rcryslal:;. A. It.. :':)aprOll()Y

anc! Y. U. ChCl'llikilla. (Abl).).... I'N
~ - r{'l1l1'lI,illg clt'l'e:t. F. N. .IJollron·

1";\\"0\' and A. ~r. Gerasimo\"a l~·l
chro11logencs in uect. O. Lazar anl!

.f. Henry. (;\lJs.) 154
CUIOllrillg: ma.ttcl' dh:e:tl) Oil sligar

crystnllizatioll. :-;. Zagl'odzki ami
H. :t.aorioika ;Wo, 3:~j

- - aliI! Sllg:ar irr:ldi:ltioll. ~. Za-
g"rodzki :Ind H. ;t;aol'ska...... j!j

- - llltraviolct'llJioiorlJullcy. :F. Duda
:lnd Y. Ur:Lkauc. (Ahs.).... 2rlO

COUL.'lltS or jHic('~ ;\IlIl mU!'isecuitt's.
1-'. N. Dvlll'llllravov. (AlJs.).... :U4

evaporator syrllp isoJ:ttcs. Anou ~U7

PAUl,]

{'arlulltatnt.ioll:

~~'. :t)I/;t~;:;ak(;;l~:;·\·. i< ·1;ll~t:l;l~l;l·H·I:
A. K. Kartaflho\' 1'1. III. (Ails.) ..
A. I. Kat.anOl. (..\lIs.)
G. (}ut'lltin. (A1Js.) .
\. 't'ihellsk)'. (Abl:i.). .
S. Volf alltl .L. Slavic. (Abs.) .
nlkalillit~·. N. A. Arkilipovkh amL

S. N. Kvita. (Ahs.)...... 247
- B. Nowakowski. (Ails.). ~7D
- 1'. :'or. SHin. (A"~.) .i7D

~[)~()I\~~I~\~~;~;~~:~I~~O~~"'I~~I'll~~~l{\r ~;~ :;~: ~ .~~~ ,
in I)l'lllllark. H. Hrnni<:I)('-OI~ell.. II\)
lIo('clllnlion aids. ('1'.;..1.). 01
- - K. (iawr.\·ch:\lIlll. O,glaz,t.. (Aif!'.) 2.47
- - B. OS\'ald and H. I\.ratoch\'iloni J I.'"
- - Ie YukoY. (Al>s.)........... IfIll
,I.l;IS 1110\\"(:1' ell'<lning:. Y. A. Chaikllll

ami ". ,'. Spiehak. (AlJs.I. .
- - - P. Y. Ula\·al:skii. (AlJs.J .
- cOllt,rol \'aln·s. ilL Brunke. {ALJioi.)
- flow. K. Kollmann. (Allioi.) ...
jlliec (;a() IlOlltl'lIl. Y. C. Chl'n).!.
- sl'ttling:. S. l,.iawrych. (Ahs.). ..
lillll' salts sl'paratioll. n.~. ;t;halov
lilllill~ tallk. E. ~Ialallowski. (;\Ils.)
middll' jlliet'. H. K. WIl. (Ails.).
IlIlld, Il\\ilding Linti' prodlletion. M.

Rai anI! G. S. tihal'lna. (AI,s.).... 3t\1
- and juiee purity. :'01. K. Likhitl)kii

I't (tl. (;\I)~.)................ ~If,
- separation. B. Brukller. (A lis.>. . :')4
prc-lilUinj.!. ~. Unwrych. (AlJs.).... ;377
- autumatic eontrnl. :-\. Jl,agrollzld

allil H. ZlLOrsk:l. (Ails.) .
- allli il\ud ret.urn. 1\.. '·uko\'. ( ..\hs.)
- pl'l <:ontrol. Y. Hm;ldildt. ( ..\lIs.)
Vt'ssd. A. '1). UalJ:lYlik. (A.bs.) ....
r- liquidation. 1'.~. Maksimuk ..
SI'I' a/.wj l:tarillc,Ltion

Carolli J;td.: report Ino:;!u·1. 03n:v.).

(;ent,l'ifugnb:
:l.utomatie batell. (Ure".) 3U, I;l~
Il;Jl;ket. 1)I·ol)Ortiolls. M. J. H~ ]l<l,II,11l :l'i'ij
hatch operation. M. Krctov. (;\u~.) 1~1I
j3roadllcllt centl'nar:,·-. (T,~.)...... J~li
COlltill~IOUI). (T.N.) ~ lil, I:!&, ~i'(H
- H..•J. Batst.Ollc ;Lnd K. A. St,uart 37:~
- A. H. i\rcPltce and T. H. Reid.. :,\1
- /)1$. lJatch. Allon. (Ails.). ~I~
- - W. Hcike. (Al)s.) 0 2.1
- .lDCA. J. H,. (JOllll'ri nlHI n. 'Lon toe ~76
- - I. H~1111l1igyiand .1.; . .-\ \'1'11. (Aha.) ~45
- - K. Ohl,ll. ( ..~Ils.)............ ~7fl
- <:apacity. 8. Dcldell. (Ails.). ltiO
- conicn\. A. O. Keller. (Ails.).... 2.0
- - and pllsh-t~·p('. L Halm;l.l!yi ami

K Avcd. (Abs.)...... ~4:,
- hori7.011t,fj,!. 1) ..P. :-\trie:h. (Ahs.) $f,
- \ow·J.(radc lIlassce:llite cllrillg. ~f.

_ Sil~~~I~IlS~~~I\(,. (;~~)~~1e(io'-' '(\'1;8.)
- - and IH[A. H.lL Serllia. (Abs.)

l:r~1"~~Pc{'~fNJ. :K: ':-iI;:i~I~I;I:' ·(~\bg.)
llIassecuitc curing. Y. D. Kot. (Ahfl.)
- - U. ;..I. Tt'rcshin. (Aul).).
:sert:t·ll. M. Krel,ov. (.-\bs.)..
- B. N. 'I'l'n'shill. (AIls.l. .
wasil wat.I·" CUlIt,rlll. 1..:-;. T\'cl'du·

khlelJo\' ,ulll J). Y. l,.ivrUan'.

Itlx/} '\11 i lila I foddl'l' I>ilrllsers
l)ill"lIsillll, l)iSt·:I,Sl'''. Faelllr~·, J<\:rt,i
lizl'l'.';. ] rrit.:alioll. ,lllif:I', :'oft'clwniw
tioll. ~lola"sl·:S. Pa.\'1llent, I'I'stS.
Transport" ,'aril'l,it,s 11/1/1 Wnx

('al'hohydra tcs: C'!11'lllis',r~' ad \·alll't'S.
Yol. In. ilL L. Wolfrolll '1I111 H.:-;.
Tipson. (H. B.\. ,.:,:\

- .w'I'~::~;I:'~:"~~I~~~):';t .. I.l·\·Hlo.~r'. Batlillosc,

('arllon . .-\1·li\'l';
lIPxl,rtlsl' ami h'\"Idose ill rdlnen

:-:.\"I'lIlJ. :-i. :-itadll'lIko ami H. Elwil 1-10
gr:llIul:ir, dl'f:olori7.inl!. (T.N.I...... \''''1}
- - p()WlT. 1-'. M. Chaplnan. (1'01'1'.) 141.. ~1O
- - - IL .\1. J. Withers. (('orr.).. 17!l
- - tl'S!S ...\. K. 1\ a 1'1 a:-:!lo\" 1'1. Itl. I~I
- Pitt,shllr),(h·IM ..\("I'1 a~n·t'llll'nl.. Ii:!
~ s(,I'am reg:t'lwratioll. A. K. I(arta-

sllO\· f't 1/1. (Allfl.) . .... .. I-lH
- SlIgar liqrror I!t'eo]orizal,itl1t. A.

";'I,zqlll'Z n. (.-\lIs.)...... ... ~·I·'
- ".\"I'rrp ll't'at,lIlPlIt,. I. L. ;t;t1allo\"ich

and F. I'. Alt'k81'cllko. (.-\hl).).. :UI
- tllic:k jllil'I' ch'I'oloriznliOll. H. M. .I.

Witlll'rs alld ti·. Cral\l' .. j!). Illr), I;J7

Calle:

."

:WO

• I
:100

·111
10-1

3GIl
;~~-I

Ino
I:J:j
IH7

Cane:
fa,rlll ill Allstrali;l Amltl. (Al,.,;.)
HlJrc ((l'tl'rlllillal,ioll..1. I)upolll, ell'

R. de :-\t. Ant,oill!: and It. tic FI'IlI)('r-
ville. (:\1,8.)... no

lIres. B. ,I'. Wilkl'S. (Ails.).. I:!
lIowerill}.: . .:t,!-I, :If,:,
- I). U. C. I3rl'tt. (Ails.'.......... 7:!
- cuntrol .•J.I);lnielsal1ll :'01. Krishll;!'

lllurthi ..... ..... . .... . ..... In:,
- ;mtl I/llalit.y .•J. A. LO]lt'Z H. (Ails.) ;~~"
foliar :liaAIIOf.;is. :'01. LaJ,;shtllikalllham

f'l Ill. (Ab".).
w:rrnillat,ioll ill cold \\"f'al,lwr. AIlOll.
- ;\,fter he:lt t.reatm('lIl .•1". I,. :'olc(;1'1'
- - - T. 1'. I)ao and:-\. I•. HUll,l.l ..
- ,uul Jl{)l~·(!t,hyit'nc soil c:oYcrillg:.

It. J{.. !'Illljl' I'l flf. (Ails.). :11\1
- telllpcr;tl,llre I'fft'('ls :I~;J
growth am! pOI,asf.;illm allel sodiulll

ahsorptioll. T. Yang:. (.-\hs.).... 11).,
~ soil w;LteraHtl sail. COil kilts. 1" ..-\.

FOjlliat:\ (,t ((I. (Alls.l ....
- - - tCllsioll. .F. E. Hollinioioll .
- tt'llipera.t,llre 1\nd d;I~·1ij.!hl, dj't'('ts.

K. T. H-laioiziOll d fl/. (Ails.\.
Ill'rlli(:idt' C'lfe{:I,s. J(. ·W. ~I illhollon

and It. ,r. ~ratherrl\'. (Ails.) .
histolo~r. T. Tanimoto. (Ahs.) .
illt(:rpillutill).! with groulltilluts. :-\.:-\.

Wallll ali(I B,.::;. ('IH'II.' lAhl:i.), ,
- ill India" G, N,~i\nsra. (AII:-:.) ...
- ricl:. W. T. Chen :lnll T. P. Pao ..
- - H. C. Vu I't ((I. (Ab:-:.\ .
- sunflower. J. Mioe:qlH'. (AIll:i.) ..
- swcet Jlotato. F. Y. ::illia and

'1'. P. PRO'. (AlJs.).. .. 111·1
- - - C. K. 'L'au~. (:\I>:s.)........ IU4
leM amino acids. 0 .. H. Parish. (A"s.) f,o':\
- desiccant tri,al~... I~:. (;e .... i7.llela

and A. ,r. Nasca'. (Ah:'l.)...... ~;Hl
- nutriont, content,. L. J{('caltlt' d fll. ~~!l
nitrate and nitrat.e 1·I'duel;!!;!'. I{.

Part.hasaratlti ;llld :-;. B;lHlakrislt
nan. (AlJs.).

physiology .. . .
fJlantillJl date. I,'. O. Bripw'r. (Aus.)
- - L. L. La,uden. (AIll:i.) ...
- - Y. g. ;t;unckcller. (AIJ:--.). .....
- - experiments in Louisiana. H. ,I.

MathcrlH} lll'd .1.. 1). Hehert ..
- lIclIsit~, and yiclll. K. 1:1. '!'an).! and

1". W. 1-10. (All!;.) .
- depth. n. N. Misra. (Ails.). .....
Ilroductioncosts. F. OOlllczA. (AlJs.)
- - ~ .•J. King. (Ahs.) .
- )iexico. A. H. (;'ullanlo and

J. R. Aranda. (.-\hioi.)
ratoon ("rOil yield. AnOlI. (:\1,..;.) ..
- traioih mulch. M.~. Gill. (AIll:i.) ..
n:sea,rch in India
- ~'fa.urit,iIlS
- Trinidad ..
ripl'lIillg .
- with "1)alapolJ" B. A. Yates ..
rool, cation exchallAI' clLpacil,y. B. L.

NarasimlwlIl and T. ti. Padll'I:O ..
- exe:rct.ioll aruL·sQiI ratigllc. T.~. C.

_ grOw1jla::~;1 ~~iIC}i;" ~II';C(:.·· j,:.' j,:.. I:Jf,
H.nlJill~oll. (Allfl.). .

- stl'rik cu\ti"ulion. O. W. ~t\lrj.!l'ss
- Systl'lllf.; in TaiW;Ln. :'or. T. CIH'1l

:tnll T. C. Let:'. ~ ..\I,:;.)' 11
sampling. E. ,r. nucha,nan. (Ahs.) :11:",
.- for roliar analysis. S. H. lilll!o

I·t al. (A UI;.) .... .. . .. .. ~:~ I
I)ett moistllreand germination. H. B.

Panjl~ and T. H. U:\(). (Abl).)... 1:\4
- I)oaking mediullI. ~. C. :':ien alll\

S. P. Shukla. (Ah:;.)'
l)ucrose-ellzYlllc fI'laliull~hiJls \. U.

Alexander. (Ahs.). I:\-l
- sYIlt.llei;b. A. G. AIi'xalu\l'l'. (Ails.) :12.:-1
- - H. I'. Kortioi('hak 1'1 III. (AIll:i.;". :{:jK
sug:lr ilHlu~try hy·prndut:!s. B. B..

ContI' :lntl Y. \'. IlHpro~tl. ( ..\lIs.) :,:-1
- - dcvclopmcnt. M. N. !.lH'ie Smith 12.
sulphur deficiency. ~. S. Na~:lmjall •

and D. D. SUlldnraraj. (Ab:;.). !llil
I,issue :\nd 1~l:1I CUaml':--..1,. c..:. Ni<:kl'11 71
tops as nnilllal fOeldn. A. \\'. !.ish-

tr,:::~t~li·ra\:'~:;.·) ...: \l;l~ict; .. ·(·..\'·,s'-I:
tra::;h and lllillin}.: los:ws. '1'. B.

Anchct,L (Ahs.f............. ~II
w<ll)hcr . .1". H. ACI'vt'do. (Ah8.)... 1."1
watl'r lUOVPlltl'Ut,. ,I. I'. 1-1 Illlsllli.,' .. , ~1H)
yil'hl eneet of :soil :sallding. L. II.

Lee lmd Y. :S. Uhall. (AlJs.) .

v
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Coolerl:l, ~uJ.:ar:
lIuidized hetl. U. V..ErClSllt:hl~l1ku ~If,
- - 'I't~chlliClll ~t,alf. TaUo Vo..1..1,;1'. :G:,
- - 'JR. rot.nrr. T. Tanaka. (~\1I1'.). .).)

t ·ur.ro~~~~II·t'f(~.L 7.'~t~:·) .(:~ I~~.? ~ . I ~~
buill'r. I-I. Andl'r!'. (Ails.). :!il'i
- F. M. FlI~rati. (Ahs.) :tj\l
- fl'l'tl wat.t'r tr(';lI.1111'11". H. Alldt'rs.

_al\~t;:~h;,~i~ii:.;~i:iii',l,: i:r~\::" :lIe \J
t·Y:lJlOraf.ortllhcs. H. nold!:itf'in. (ALJ!;.) :J~.~
- - ~1. .:-1 Z:l 110. and .r. KOY:lC8. (Ahs.) :l..j.:1
l)rO!l'tf.IOI~ With ruhhrT. W. DriiR:t, Ill)
SOdllllll I,nphnilphalt'. :\.. K . .Kllrta·

shuy and A. 1>. C:olllh('\"li. (.-\lIs.) :!I.~,

('0:'1.11 It!"a: llil/las!'p II:lpt'r Illill ::!:"':I. :1:",1
- :'llj,ZarllHllIstr:,·. ('.A. H:llllin'z, (Ahs.) hill

('Olllililljl:;. (T.N.) . . .. Ii:!. I~H
Crystall i:'.ation:

IlHlSlSccllite. A. Acciuclli. (Abs.L. 21:l
- I. A. llelokoll' and J. :-I.liulyi. (Abs.) 14i
- .I. C. dt~ llruyn and .r. G. Meyer.. ~q
- .1_; C. Chou. (Ab8.) S-l, ~II
- h.A.Gutj)a.lLndA.t.:.Alb:1. (Abs.) ll't~
- A. )( .•1.al11t~" :llId H. l~. J,llwrcuce iii, in....
- I. N. Kaganov and ~r.R. Zhi"alo\·. I~i

:= r.- giK~ttt t~::~t:::::: .. ·.. ·..· :~f~
- ~. L);tScltt,i lInd -A. llrunclli. (AilS:) Hij

:= 1.: p.: ~~I~~)~;YI~c.bs(~ il~:)·. '. ~ ~:)
- A. J.. 80kolovn. (Ails.). 34i
- H. TOil II. (Abs.).... 9G- ~r .1.. ~aigll1an I't al. ·(AI·18.):· io
- G. VlIvrlllccz. (AhR.l............ Ill)
- hcatexchnllj,l,c. J.~. (;lIlyt,. (Ahs.) ~-li
- - and llI11~S bnhlIlCf'. I. G. Bazlllll ~!)
g\lerOst·. I. A. 13elokon·. (Abs.) .. l..Ji
- .r. ~er!r. (AlIs.).............. ~:I
- I. :\ . .K:lJtanov nlld M.~. Zhignlo\' :oN

:= ~: ~ri:~\~::~~t:~~h(~:B:\' O:! . .~~t)
_ cOIOllril1lo! ll111ttcr Clfl'(:t. :':. Z;t- _C

j,Zrodzki and .H. Z:lorska :Jon. ;j;Ji
- confectionery product,s. n.. l,ceg 2$0
- t:rYdlnl h:lbit.llloclitication. H. Re.

- - ::~~I~~tio,i" 'l{,: '.'\: Ylil~eli~lk' . ~:1~~
- - -: A. ':'- Z~llJcl!cnko et ttl. (A'~s',j 249
- - SIZI' dl:'lt.rlllm,lou cffl'ct. of l,r1l1-

pcrntnrc :Ind gUIlCr~:ltumtion
A. ". ;1,uhehcllko. (Ab".) ...... :1111

- r<lllillO~C effect. O. ". _Braun. (Abs.) !):!.

- sail. I~:~'~~~~~ioli.0. (~e~~I)~O.\::l.I~i ..~I~t.1 ~.l!l
- Sllcrogp st,pa,rat.e ('ffrct. 'M. TC611ir-

AI'" uf8~1j,Z~oi1~;'~~S(~~;(i \l;lsscc~i·t.~:·
t'rr~f.l1.1lizt·r. .r. :Uerjlt'f: (p:lt.)...... :!f,l

coolll1j.!; c1emcnt . .I. Leclcl,io. (ALJ".) ;11
hent t.rallsfer. V. D. POIlOY et III. .. :1-10
pnwcr COI\IWllIpt.iOIl. 1". It· GUI'II

alltl ,I. Dupont, lie H. de Ht. Alitoillt:
1I1'/! ItlllU Cry:,talliz:ll,iOIl

culla: callt' lu:ulcr and hnrvt'stl'r .

~~~::.~. t~~:,I~/l~.I1l:r~~:at~:~~~\:·?:::~::
- ir,!lustry or~alliz;ltioll. (NT.)..

:= ~r~~I:::~ti0I10~~~\: ..> 'U6: iui; i:I~, ~~;f,'
- '-:"lId now "U!.tar ;a~n'Cl11f'l1t. (N.C.) ~~I;
- 'eM !.look 1962. (R B.>. ..".. . . . :li~
tradc aj,Zrt·tllHent with I"inland. (llrO\·.) Ii..j.
- - Morocco. (nrev.) l!)~

<':1111(' .sll~ar; tli!~It'ctricallr-heOltcd dryt'r.
:-i\'t'l1!lk:\ :"twkt'rfnhriks AB. (Paf.. ) :!...

lllal;.."tlCuit,l~ IInililljl. H. llretschllrillcr,
:I.uel I'. "adlt'(·. (ALii.).......... It:~

lllOIl:\t.ure tlt·l,crlllillatiOI1. ,". N. ·U"t:l·
IIt\l1kn. (Abs.) iP~

Jlr~lch!ct,jtlll. H. Hrt·f:'c!lllt'hier. (AII~:) :I .... ,

~.t'?~i~t;:tl'tti': ..U;~~t.~~ ~~~tl-~~;!~y;:l;t~:~l~:/ I-IS
~1. A. Kokhau and g. T ..... il1l:lko":t ~·I.1

C1.C(·~~t~~~I:~;~~~ll(At~·S~ ..':~~i~'~i.C~": ... I.
tiUJtar fltt:tori.cs for J':~ypt. (Ere\'.)::
- - IlIthull'lllll. (Bre".>. ...
- - I·akistan. (Brn'.).

DllhOllley (':1111' pl'sf" anti tJiseasl's. l'
Baudin. (Ails.>. "........ ~un

VClllorara t.:~. l-Ioltliu"s. l ..t.u. rcport
H164. (N.C.) 25S

:!(i

1\1

:!-I~
n-l

HI!
189
12(;

. .. 2S4
. (i~. ~21. 2;:-,:t :140

Control, Automatic:
Sweetland 1Ilters. C. O. Walters.. HA
t,I\IllIIOTature. {'LN.).............. :Jt':!
t.Ilick juice 13rix lllcaSUrt·llll'llt,. '1.. N.

Kuz·lllclIkov. (:\hs.) :11:,
v;\!ve 0Jll1ratioll. ('LN,). ~~ll. :~l i. :I-I!I

('ont.rol. UhClIIicll1. K Gliozzi. (.-\ lJs.) :1-Ili
:llkali l1lCI,;II~ alltl calciulll dntulllill;l'

tiOIl ill lllolaS$l('s. I. 1". Bu~acllko
alld )1. A. Tirllillli. (All:'.) .

11t'N. hrei juic(' nxtrnct,ioll. H. W:l:'·
Illund. (Abii.)................ :!tl

- - S:llllpfetlrf'st'r\"ation. -H •.I.iilit'>(·kc
and M. Nit.zsch'c. (Ah!':.).... !l~

- l'valu:ttioll. ~. 'farcinski. (Ails.).. ~I:~
- - 1. r. Z.clikman and N. J.. 'l'rm"

ano\'a. (Abs.)........ . ~H
- - - fl. ":lvrillt~C7.. ('''.bs.) .... :nli
- - t;XhllUlitioll. R.(·llrol;ln. (Ah:,.) 1~1, l~:!
- - - and potll:i:iilllll and sodilllll

cont.ent.:;. N. I). SHina. (AI,s.).... 1')1
- - standllrd purity. n. I. Kat~ -

and D. -'l. Shcinerlllall. (Ahs.) :fili
- - - .1'. M. :$i1in. (Abs.)........ Ifl;:~
- - - L. S. 'l'vcrdokhlchov alld

O. :$. Chillisov:l. (Ah:s.).. i14
- sampler for dirt tare. 1'. A. Mas-

Icnuikov anti N. i\. DlIlitrienko ~8
- liucrOMO dCI,t:rmillation. A. K.

UOjJ:\k and A. 11. 1!ustokhod. 1:lr,
- - - V. N. Ol'ltapellko. (ALJs.).... ~18
- - - v. N. 08t,apellko :Mal V. U.

Z01.ll1yli. (Aus.). . . . . . . . 2-10
horax ell'ect ou polarization. Anon. a:m
- -:- - I.. Clolldinning et ut. (ALJs.).. H~
JInx-free water lind callC Illillill~

assc!S51lIcnt. T. Fourmond. (Ab5.) l~l
Cl\lIC anl\!y!Sis.I!~..r. Buchanan. (Ahs.) ;jl:,
- - T. Tanimoto. (Abs.)........ f,li

- ltb[~ dd~cS~I.ill~~:~~li·lIc·r.:;~~p~~~t 3~
lirobervillt'. (Abs.) nu

- juice availaule sugar. D. ~ucrtc. :2:1:!~
- - - H. T. Tall. (Abs.).......... lSI
- - preservation and sucrO!ic deter-

mination. J. Dupont de J{.•
de ~t. Antoine and U. )(,

- - "\1~~fil;,g (~~J")a~;\i;"'is: ".i." s""
Ca.rbonell. (Abs.) ... ~49

- - sucrosc dctcCluilHltion. 'i:' i·:
1,cclczio:lnd Y. Olivi('r. (A us.) :,i

- lllolasses cxhaustion. .I,. CIClldill-
nill~ llnd W. S. Graham. (Ab8.) 1~1

- - - It. J. Guillcrmo. (Abs.).... ~8i
earLJOllatatiOIl juicc CliO content.

Y. C. Chcll~. (Abs.) .
contilHlOlhl polnrizat.ioll. .1':. '1'. KO\'al'

et al. (Ails.).................. :Hfj
t;o!lsctte reduced len~l.h and Jo' factor

A. K. BurYl1la. (Alls.)........... :1:1
th;xt.rOlic lllltl!C"ulosc dctcrmilHtlioll.

S. ,'tnchcnko and H. ElwlI. (Ails.) I-I!)
factor:,' IlHlt(~rilils il:l(;IIH:p. J. 1'.

'I.'urauill. (Abs.) .
lIIter-cake MllJ-:ar tlctermillat,i/lli. V. A.

"i n~~');[\~:;~ll~i~:~li~Ct:l~ ·j~l·icc .:ili~I' "I;~I~ :1-1 i
lIlilSCS. S. Bay~al. (AIIl;.)........ I:!:!

raw s\l~ar allillalJility detcrminlltillll.
M. Athcllst.edt.. (Ails.) , .

- - sl.andnrd cxullIina,tion in I'nll.
P. Honi" and J. C. 11. Cllt~n.. li~

red\~t'in" SllJ!ar~ detcrmination. T.
Mon~olSe Mid Y. ¥aIlO. (Abs.)... :Itill

- - - III C;IIlC IlIt,I:I!lSes. T. I'l.
1<'rirdt'lllalln (" al. (Abs.). ~li

- - - J•. I... )fartin .... ,......... WB
- - lllld jllit:t· lint! lI\OIHsse:, purir.\·.

K C. Vi~lu's lind M. It.;Jlldahi'l I-i!)

\\'\~~.. rN(~e~~~~:lli,~:~~~.1l r~ b~~)I:l: .M.U.~:~ r.. :! I~
white Sll~llr quality. A. gUlIucrich,. :1/
- - - F. ~clllwider. (J\1)~.)........ HI
III'f' IIIsu ;\~h, COlour, Intcrnat.iollal

('UlIllllission for Uniform Methfllis
of lSu/lar Analysii', Invert Slllo!ar.
J.o~St'~, Polarization, l{,l'dllCil1j.!;

. sligar!!, Sucrose. SU~:lr (11/1/ Watn

Convcyors: aprllll. A. S. O~tal;htJ\'skii

bei1t
l
CF:NI.').. ~~I.k.O.I~~l~~ ....(:~ I.'~.!: :..

- 1:1. I'. Schwarz. (AIIs.l. ..
huckct t\lcYlltors. (T.N.)'.
chains. (T.N.>. ..
eleYl\tor. (T.N,).
vibuthlj.!;. ('r.N.) .
II",' (11110 nlllk hantllinj.!

t.:oo.le,g, Sligar. (T.N.)..... :11I
air-slide classifier. Alloll.· ·(AI)S.):: 339

I'..un:
('0111111':

formation duril1~ IwatillJ[ (If p:lucusl'
;lIllPStlCI'OSIl. A. Jt. :;al'rIIllOV anl!
It. A. KOlchcva. (AlJs.) :Hi"

- a'III, sucrose ktllpcraturc. ".
Magyar. (AIIl'l.)........... 1;\0

- ill SlllZar llIatlllfnel,llfl', W. \,:.
Billklc)' ~JOH

iult l'XdllllllJ:C l't'sir' n'IlCIU'rat,ioll wit.l.
11('1. 1\. Kimura I'tal. (Abs.),.. 'l75

jllicl' ht'al,iuj.!. 1\. \'U!,:U\,. (Abs.) .. :147
- !'\Ucti1l1l1 su1llhitl' !'Ired. A. "K.

I\artashov ,>t ftl. (AlJs.)...... 121
llll'HSUI'CIlICllt. V. VI.ller. (Ails.). .Hi, :H8
raw j;1Ij,!ar. AnOIl. (Ails.),......... :107
- - :->. C. nupta. (Ails.).......... ;.W~
- - :-:.. C. Gupta lIlltl 1\. A. Halllaiah :1i4
- - 'I'<,chllical (;0I11111ittCI'. .f:lll<lll

su~ar H.ctlllt·r~ .·\i;wci:lf iou. . :!~J
I'dlllCd sup:ar hrowninj!. S. Shinada

ami ;\1. Mh:ushilllH. (Abs.)...... ;IU
rcHlIcry products. Y. S:lzaysky. .. . 2..j.:J
relllov:\1 c:lpaeity of ;Ieth'c clubon

:lml bOlle char. F.".'If. Ch:lpllwn.
(Corr.) ., 14~, ~1O

- - - Il.. )f. .r. Withers. (Corr.).. 179
- - IJune char. cffect of solution pU.

N. U. Smith 109

- - iUI:~~~C~~tl~~lS[6:~I.IS·(:\~S~)I~I~~)~~~
- t:olutlln 011crat.ioll. 1". M. ChltPl1letll
- ~rallllhir actin carboll. (T.N.)
- - - A. K. Kart.w;hov et (tl. (A!Js.)
- - - .4.. Vazquez n. {ALJs.>. .....
- - - J{,. M. J. Wil,hers and n.

Crane ~ .. 79, ]05. \:J7
- 1ll1l~ncsiulU oxide. M. }'riml and

B. 'J'iclu\. (Abs.).............. :J-IO
SII~:1 rsolutioJlllrOWllill~ intenllcdiat.e.

I,. Onda. (AlJlS.l.............. 56
sec "Iso ]3olle cha.r and C;lrbon

COIlII)()st I>Ct' ,,"crW i1.crs
COlli pressors. (T.N.) I:W

conllfr~I~~I·t. g;~r~I.lcJ~f~~~\· (~illi~fl~I~~t'.r~ 110
Cungo (llwzzilvillc): factory exp."lIlsion 127
- ncw ~usar factory. (Brcv.)........ 32
ConR:o (l..copoldvillc): tiugar factory

rcsumptlOn. (llre".) .....
COlltrol. AlItom:ltic. ('L'.N.) ..

Anon. (Abs.) .
it. )falHlloto. (Abs.) .
V. ltuslliildt. (Abs.) .
I{, Stamler anel V. Williti .
allinal,ioll schcwc. S. V. J)ykhne

and A. Y. Zubo". (ALJs.)...... [)2
LJect diffuser wlttcr supply. J. 1.

La1.:lruvicil. (A LJs.) .,...... !):J

~O~~IJtoseYth~~I:II::(ll~~~LJ:il,c'r: '(i\GS.) 2~~
- It. ·chlLcider. (Ab~.).......... ~:3
CltilC carricr. 1<'. Dnlllollt. (Abs.).. llfl
- - g. F. Gall1lJoa, (Ab!:i.).. .U8,276
- - U. J.. tfughes. (Aba.)........ :J7f)
- - .It. Zubia .. c <Inll 1. Tait. (.4.bs.) :,l
- feeder tablc. A 11011. (Abs.)...... ;J07
- tllil) stealll enginc. fL U.l·crshou~ :j72
{'cntrlfn~:ll drl\"l~. ('l'.N.). ,. 93
- srruJ) doser. H. F. Wichl'. (Abs.) 52
darillcatloll. B. A. OXllurd. (Ab:,.) Ii'U
I'!arilll'r l1Illll withdrawa!. C. S.

Hcnderson allli N. A. Nielscn. (Abs.) :i7:!
- - - 1f. C. Ikdwood. (Abs.).... :J7t
Cllillputcr schemc. -K K. Shigin

:lluL P. ~r. Kaz'mill. (Abs.)...... :Jl1
cOlltilHIOllS polari:'.atioH. E" 'r. Koval'

I't (fl. (Abs.) ..
data. proocssillj.!. W. Schlllidt. (..\ LJ:;.)
CV:lllorators. v.n.popovt't,,'. (Abs.)
- f;t,calll eOIlSlllJlption. ;\.1\1. Kozak
lLi'al,l:r tulle CIC:lllillg. K. I-I. :-ichun-

Illlrg:. (Abs.) :HfI
1:lcrcfurd Sllj.{llr factory. J. G. Zieglcr alO
hlllllillity. (T.N.) .,.............. :J18
iu~trllllu:ut illstnllation ami main·

tCllallCtJ. It'. Ie GIlCIl. (Abs.) .. 243
ItJVcl. (T.N.) til, HI,'"
- .1". Blihlll{J. (Alls.).............. 151
Illa~llla Brix. P. 1<'. l\lcads and A. O.

Maylutt. (Alls.) 14!:)
malo!:llntlc proximity swil,ch. ('l'.N.) 382
lllud fced 10 vacuum Jllterti. S. N.

I)odol'skii, (Abs.).............. ]SO
pall VaCUlIlIl. A. J•. Webre. (Abs.) :109
- v"pour fecll IlreSSllft·. M. At,hcn-

steelt. (AlJM.) ... 275
pH monitor. (T.N.).............. 350

pr~I:~~~i~L~~. (~·LJ/):~~~~e~~~i.. and H. 1[12
MtC:l1l1 tllrlliue gowfUors. . \,-: . j:.

Ucrguron. (Alls.) aus
Sligar packaging.•,r. l-'crril1. ·(.<\i,9:) 149

1' ..HiI-:
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28u

30
188
~5U

PAGE
357
135
229

21·1

2;D
2.ll

J~(j

]~7

S5
8(;

:HO
20
;1.,1

18U

)'-:v<lpora.tor:
If. G.lrc(:LJ,. and .f. A. Clark G. ~Ahs.)
A. ZSiglllOIHI. (AI)!'.) .
automatic control. V. D. Popov et al.
circulatioll. l. N. ZasY:ld·ko. (.-\bs.)
cntrailllllcnt separnl,iou. n. Drul;;ncr
heat biLlallce. (J. .-\. Kimcnov. (Abs.)
- transfer improvement. G. Weiden·

feld. (Abs.)............ ..
- - and scalc. )1. L. Vaisman :lnt!

A. A. l(nyazev. (Ahs.) .
operation. '1:'. A. l\'lapa. (Abs.) .
single pass 'mi. rccirculatiOI1. It. J.

Sl>oclstra .
stcam consumption eontrol. A. )1.

sue~~~·::\hC~~'~~~·)d~~O·I;lil~sit:i~n·.· j{'.
Magyar. (Abs.) .

temperaturc measurclIlcnt, I. A.
'.I'rub and '1'. Y. L,·edorllk. CAlJs.)

tubc corrosion. H. Golcl~t.eill. (AlJs.)
- - M. Szabo and ,J. Kov:tc!'. (Ab:".)
sl'e also Conl.rol. Automatic, Entrain-

ment a,nd SC;I.le
gvershcti & Vignoles .Ltd.: aeqllired by

Gcorge Kent .r~td. (Brev.) ..
]<;xploi:lion in V.l;. refinery, (Bre".).

Dryers:
bcet pulp. W. ,M. J.:l.nyoll and l? W.

Spriggs .. . . . . . . . . . . . . . .• 297
- - M. 1')0Iyakov. (AlJs.). ~7
- - )f. Skrabal. (Abs.)..... .... ;:':1
- - oil-flred. V. V. Zvorykill nnd

M. P. Kllazill. (Al)s.). .. .... ]8:~
diclcctrically-hcatt.:d. Svellska ~ocl\cr-

fabriks A]'\. (.Pat.. ). 2R
Drying: heet pulp. A. ~cltwicter nnd

1". Baun:lek. (Ails.)........... ISJ
- - with boiler f1uc ~"s. H. Huber 278
- - - F.. l.ebeda et lIl. (Ab~.)'.. :~7(j
low-grade sugar. Anoll. (Ails.).... :3:~H
sligar f1l1idizal.iOIl. A. I. Chern~'av4

skii and V. D. K'lfmazin. (Ahs.) 277
- - G. V. ]~reshchcnko. (AlJs.). 215
- - T•. Neuzil i't ai. (A bs.). . . ]18
- - I. B. Novit,sk'\y:1. (Ab8.)...... :140
white sug<lr. M.l'eterlik. CAbs.), F:R.
- - '1<'. W. :O;chwcr. (Ah~.) . "\.In

Oll,.t: coIJI~etor. (T.N.).. n·1
- fIIt.er~. (T.N.).. 1:17

PAGE

Ecuador: bagasse pallt.:r 11roduction 12F:. 3$4
- TahalJ1wlll SIl~l\f factory. Anon... S:-,
I':gypt: baga~~(~ hoard factory. (Brl'v.) :l:'li

l:llnCdilfWliol1. ~r. H. TallJ.;lwi. (Abs.) :;4
gdfll glllPH factory. Allon. (Ahs.L. . ~4
sngar indu~t,ry cxpallsioll .... 6~, 112, :1:">1

]';It.:etricity, :;ee Vower
1'~lel:trodialysis: sugar products de·

mineralization. ('1'.1'1,). 158
Engrcnages t.:t lteductcurs S.A.: V,K,

sclling: agent. (Brcv.) ..... 0:1
Entrainment: e\'apora.tor. B. Drukner [,4
- integral oatclHll1S. J~, A. '.L'romp. 20;
HI,hiopia: Vercnigdc l:IV1\ Mij. report

1964. (N.C.) . ~:!li

l'~thylenc t1i:HlIinc t~tr:t·acttic acid:
lUter-cake Sligar determination.
V. A. 'l'sirlll'. (AlJs.). 347

E.'I'.S. (J~ollerlia) I,M.: licence to sell
r~rcnch g:c~\.fs. (Brev.). G;1

}';urope: lJeet lHCll estimates ]D(jG/66
226,290,3In

]<'cdcration o[ Chclllicn.1 Jo.:ngineoring
4th Congress. CUrev.) 32

Sllga.r production estimatcs HI6f.o/6G
352, 3:)3, 38,1

Factory cOlllputer scheme. B. K.
Shigin and P. !'ot K:lZ'lllin. (Abs.) 311

equiplllcnt. ('I'.N.) lS9, 222, 254, ;H8
- ba.la.neing. 1\1. L ltybnlkin. (Abs.) 370
- dllraLJllity. M. It. llcnnett. (Abs.) :30!)
- - 10C.Ltioll. L. S. 'l'vcnLokhlebov 118
- modilleations. L Y. (.JurlJllliu.. :H2
- and practices. Allon. (AlJs.) . :!7:,
- - G. fl. Jenkins. (Abs.) .. ,..... 117
- - in Mauritius. L. J~iucolu. (Ails.) 21~
- - ill Reunion . .E. Uugot. (Abs.) 212
- - in U_S. A. 1,. Cooper. (Abs.).. 15~
- expansion rcquirement,!-l. T. O.

SOriano. CAbs.). 211

2f)(l
164
1J4-

8
6

71
202

200
1HO
a2s
11i:1
20u
:3(i1

135
3tH
2:!!1
I:H
1O:!

.~
:!2,s

aug
372
;lu9

93
2$6
342

Diseases, Cane .
G. 'M. Thompsoll. (Abs.) .
basal sett resistance. F. Martin .
- stem rol.. C. K Glover and D. It. ],.

:steindl. tAbs.) ..
Urazil. Anon. (Abs.) ' .
()eylol1. S. N. de S. :::icnevir:.\tue ....
chlorotic stre;lk. O. W. Stur).tl:ss ..
()!llosporu lea f shc;\th rot. S. Jo'IOre~ C.
downy mildew. T. )latSUllIot,o d. af.
l"iji disease. Anon. (Abs.) .
Hawaiian CRUC varieties. M. V. A.

Revilla. (Abs.) 134, 2~6
heat treatmcnt effect Oil Cllne germin·

atiou. J. I,. 1\'(cGcc. tAbs.)..... ·40
- - - T. P. Pao and S. L. Hung.. 104
Ivory Coast., DahOll1cy and Togo.

P. Jjautlin. (Abs.). .
Ipal" scald. S. N. de ::). Seucyiratllc
- - Arj.(elltina~ Anon. (Abs.) .
- scorch. O. It. Exeondc. (Abs.) ..
Louisiana. N. Zumlllo et al.. (Abs.)
1\.radagascar. P. Baudin. _ (Abs.) ..
MamRmius in India. K. Singh and

1'If. 1'It. Tiwari. (Abs.) (;9
mosaic. K H. Todd. (AlJs.) 229
- and a.phids control. L. J. Char

pcntier. (Abs.). ...
- conl.rol. Auon. (AlJs.)'.

Ie L. Tippett. (Abs.) .
1'1'1"11. M. V. A. It-evilla. (AIJ::!.) ..
- E. H. Todd. (Ahs.) .
catOOIl stulltinlot. U. W. Stllr~ess.
- - Q jJ variety. AIIOII. (Abs.) ..
- - n:sistant varieties ill ]\(,\uriti\ls.

A. L. Nairac. (A us.). .....
- - allti soil tlloisturll. S. S. Walill

and Y. J. Hsia. (Abs.).
- - 'l'aiwan. H. P. I.'ill. (Abs.) ....
rcd rot fungus. M. l;. Ch.\tmth ,lnd

B. S. B:\j;lj. (Ahs.) .
- - iu lndi,.. :K. Kar and D. K.

Singh. (A1)s.).......... ... 1:lr,
- - virulence and hydrolytic enzyl1lc

'lctivity. G. 1'. Singh and A.
~hI81~ill. (AlJs.)............ 327

- - and wilt coutrol. K. V. Srini-
vasan. (Abs.) .

root rot. K. V. Srinivasan. (Abs.) ..
rust. K, Singh and ?of. M. 'riwari.
sett hot-water treatmcnt. Anon.
Sll1ut, K. It. Dock. (Abs.) .
- I'ldia. N. J. Ahmed and K. Sam-

!)a,i"a",. (A!)'.)......... 68
- Kcnya. K. It. Bock. (."'lJs.).... 1;J2
- resistant varict.ics. J. it. ltivera 329
- ~Jlorc ~erlllinatioll and relative

humidity. S. K, Saxcna nnd
A. M. Khan. (Ahs.). IG8

sooty mould. H. I,:. Hitchcock. (.4obs.) 40
stcdll' cnltivation of calle root.s.

O. W. Stur).tcss. (A08.). .
tre•.ltlllcnti IUld 10ssl's. G. 1'11". Tholll-

SOli. (AlJs.)' . .. 29:~
varietal resistallCt: ill South Africn. 4

\·e~~I~;~I<l: .. ~:. ~~.~I~I~.II.t~....(..~I.I~'I~I:: 2~)~
wilt. A. Gallguly aud J. N. Chall{l 41

Distill\'r~'. H. ~L 'I'S(·lI~. (AlJs.} '). ',:1,(.;1
J:ullaica. (Urev.) 2, 2:3
waste as fl~rWizer and animal focldQr.

Jt-. A. Cruz. (Aos.) ;1;"IU, 2,s:\
See (tliiQ Alcohol. Fermcntation and

Vill;).i:lSc
DOllliuic:.lll .ltcpuillic: Gilmore Sligar

Manual 1904. }<'. I. Meyers aial
U. O. Dupuy. (.1>.13.) .

- sligar shipnlllllts delay. CUrev.).
Dorr40liver Inc. equiplllcnt in Louisi

alll\ sugar factory. (Erev.).
- - - Taiwan. (Jjrev.).
Douwes Dekker, Dr. K.: beeomesI.S.J.

1tel"erec. (N.C.) 289
.Drives. (T.N.) 126, IG7, 1$9,286

beet j>ile ventilatiOIl. h 1'). Sofronyllk 120
cane knivcs. W. Siebe. (Abs.) .... 148
- millelcctriClHotors.I.Locbl. (Abs.) 85
- - - VB. steam turbine. C. G. M.

Perk. (A b8,) , .
- - engine control. G. V. Pershousc
- - s.tcam turbine. Anon. (Abs.) ..
centrifugals. (T.N.) .
dcctric motors. (T.N.) .

== == ~ou~~o?a~~~~~~e~~brJ"' \,:. il~li~(i
and H. 1<'. :Schernickau. (Abs,)

. friction.1hateriali:l. ('r.N.).
Dryers. (T.N.) .

air and gas. ('l'.N,)
ha~:H~sc. ('r.N.).

Denma.rk: ueet cultivation. G. Steffen
and H. O. Hamann. (Abs.). 264

- price. (fircv.) _. . . (i4
carbonatation. 11. llriiniche·OlsclI. ] 19
punched card ~yst,clII for beet pay-

ment. J<~. Wlllt". (AlJs.). 11'1;:;
.I)ensity: ;tlcoholic sucro~c suilltiow:l.

:So I'~. Kharill and A. A. Klli~a.. 217
fWi' itlso llrix itml Inst.rIllllcnts

Dextran: fermelltation. A'. Vavra :\Ild
I. Vavra. (Abs.) . . ... :,~, H,O

])cxtrose: colour fOflllatiou dllrill~
hcat.hlg. A. It. SaprOIIO\' and It. A.
Kolcheva. (Abs.) 217

dCll~t~~ .lnd \"iscosity of dimethyl
sulphoxide solutiol1:-i. P. C. Se,lrs
etal. (.-\bs.) :.~,.~' 2~:!

detcrlllinatio:u ill rellnery syrup. S.
:st:H:!l~mko ;J:lld .U·.·:Ebell. (Ah~.) 14n

ethcr derivatives. tJ.·lt. Ames Itt fll. :!7
~ltWOSilcchawtl' synthesis. K. S.

Uhla and U. U..Lill. (.-\bs.)..... :,7
R.'I' also I Ilvert, S\lgll r. Ucducinj.; su~a r~

(lIId Sugars

Dill"uscrs, licct: COntinuous. V. A.
Selyatit.skii. (Abs.)...... :~.J:I

DDS throu~hllul. l:nlC:1l1:ltioll. A. K.
Uuryum iind y. A. Y:lilo\". (Ails.) .";,-l

formalin addition. c..l. I. Ihlmalll·t,skii ...;7
.r-VIIII)Crforllluncl·. A. K. Bllr~'111;l

and N. Y. Artelllova. (AlJs.).... 1~:3
KD.-\·1:.·:){1 I,ower. I';. '1'. Koval'

d. (tl. (.-\h~.).. ;.\11
Diffusers. L:nnc. A. F. lie la L:alle, (A "s.) :109

F. C. :;chatrcr and H. W. t'lleKcllzio lin
in Aust,ralia. (Brcv.).............. 1:,:,
liMA tower.•r. C. I'. Chon. (Abs.) :H
Dalton Sllgar fnotory. \V. H. :Bnck. :!:19, 26S
DUS. H. llriiniclw·Olst:n. (Abs.),. 54
Dc Slllet..4.non. (Al>s.).......... 148
- - for South Africa. (l3rey.). 03
in India. (llrev.).. 223

~i1~·C{r.r\?gSil~:~'~~·~A~S,)::...... ~~~
- - Fletcher & Stewart licence. :318

Diffusion, l3eet. J. Bartosek. (Abs.).. 184
J. Ccrny. (Al>s.) 1;:;U
G. Gcnie. (Abs.)......... :!14
...~. T. Koval' and A. Y. Za~or\ll'ko 344
W. ltathjc. (Abs.)......... 88
hatten'. K SJfl.V;~ek. (Abs.)...... 1:,0
and beet knives elcctro·polishing.

V. N. Ostapenko :lnd V. G. Z07.Ulya 184
eoeflicient llleasurenlenl.. F. Sohllci·

dcr. (:\b6.)......... .. .. 240
COlllparative diffuser l)crforlnallee6.

eo~~~t~orc~~~I~;~Plu~~I~~dsis' '.~: .''-. ;~4:,
Zagorul'ko. (Abs.) 1~4

- flow resistance. S. Zalo!:rodzki ;Iud
J. Kubiak. (Abs.).... R7

- n'duecd length and 10' fact.or. A. K.
UurYllla. (.4ob6.).............. ;);.\

dried cossette extraction. '1'. :-;illlizu
I't uf. (Abs.).................. 114

I'eonomicallimit.s. t'. Za).trollzki and
:So Zagrodzki. CAbs.)...... 1 :1

hcatlwlunces. P.1.Stasevskii. (Ails.) I:I:!

~)Sr('Ja;~s~'}~(~i~~II~d:Jr4.ki~~81:kO~\.~ !:!u
~ka. (Abs·.).. 1:,\

micro-organisllls. 1..fal1l1l;zcwiez 186
- adivity determillal,iol1: O. V.

Gorban'. (AlJs.).............. 14,..;
watersupply control. J. I. J••Lzarc\·ich 5:\
- treatmcnt. S. Zagrodzki and A,

SOkolowski. (Abs.).......... :176
see also Control,A utomatic ilml j~osscs

nilfusion, Canc. J. L. Cuenco. (Abs.) 211
lIawaii.......................... 169
Nag-H'l1uadi, Egypt. M. H. 'l'antawi i'H

Diseases: crop sprayers. (T.N.).. :!2l
Diseases, Beet: Cercospora leaf ~Jlot

control. ('l:.N.) 61
chemical control. L. v:tn Stey"oort J9
control. G. D. Manuel. (Abs.) .... 29;1
curly top. D..Fullerton. (Abs.).... 19:1
downy mildew. K, Bjorling IlUd G.

Mollerstrolll. (Abs.)............ I')
marble leaf. C. W. Bennett. (Abs.) 2UJ

,mosaic virus isollltion 'and eoncclI-
tration. 'It. Schneider ft (ll. (Abs.) 204

- - isola.tes. C. W. Bellnett. (Abs.) 2H:j

SC~lek1;1~nfti~fo~~>\~~)t.r~.I .... ~~:.. ~~~. 167
virus yellows in Holland..r. ,forrit,~-

rna and J. R. M. Stumpe!. (Abs.) lUj
- - resistnncc. G. E. ltlls~ell. (Abs.) [i
yellows virua hosts. G. H. Itu8sell,.. 358
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24~

288
14t.i
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Ilifl
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:116
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14i
t4i

19

:1'0
214

:\dU

110

Haiti: WlllIon' [\f'lnuill. 1964. F. I.
)r~'YI'rlS :tllli C.O. Dupuy. (JUl.)

l[l\""lii: Allu'ril':tll F,lctoriS Assm:iittt'~
Ltd. (Un'".) .

1I;lJ.!aS~(· pulp Jlrojt'CL, (Rrt'y.) .
lIulk ~tor:tgt· t'XI);ln-;ion. (Brcy.) ..

~t~l' I~~r.tt;i:~~~~::;lri'.:'·(:'\I;;j·' ..
- IIrl'I'lIhtJ.!. I., D. Ran-r. (Abs.)'
- clilfll~ion. •.... ....•.. .
f:lf'tnry ro'St'arch. (AI~.) .
SUj,t1lf producticm 19G4. (Ure'·.). .

Ilawaiiau AllrollOlllics Co. (lntcr
nat.iollal): AlIIllrah carlC' sug:tr
IIrnjl'ct" Iraq. (Brc".) : ..

111':11: I,,\lallt'(' in h,'cL diffusioll. P. J.
:-\lalil'\"skii. (Ails.). .

- t'r\"stalliwliull. I. U. llazhal. (Ah~.)
- I·,:npuralur. U. A. Kirncllo,'. (Ails.)
- n·l\nillj.(. :-io. I. J.ihov. (Ails.). ...
f:olHlm:tivity of bl\j.(:lJisC lJoard. C, I.

;';\'I~ Hlltl W. C. Hsieh. (Aus.) ....
- 11l't't jllictl. M. Z. KhclclIIskii and

V, Z. jI,hallan. (AI;8.) ,.
C:OllSlllllpt,ion liml thick juit~c lirix.

,I, ElHlrncii. (Abs.) .
f:lml l'nt"Or ~lIllar solutions anc1massc·

l'uil,cl4. Y. A, 'I'l'rcnl'cv anel V. D.
PllpO'·. (Ah ) .

cxchall~t' in III1i1illj,(. E, A. ~l'(tllzhko
- - 1. I. :"ia~t\n'. (Abs.). .. , .
- t'rysl:tl1i7.C'N. I. G. Gulyi. (Ails.)..
- - :\1. I.. \':lisman I·t al. (Ahii.) •. ,.
- - alld ":ICUllln IJans. Y. D. Popov

d ,t/., (Ails.) .
- C\':ll)()rntors. U" WeidonfeJd. (Ab~.)
- - jllicl' lIow rate clfcct. N. Y.

'I'Obilc,'ich "t al. (.-\bs.) .
- juit·" hcMt'rs. 11 . .1. Spoclstr:.l, .
- - - .\1. I... \'<lisman :lnd A. A.

Knyazc\'. (Abs,) .
factory I'tc.lm economy. n. L. :\fiu.t'
- - - s. J" Phansalkar t:t aJ.• (Abs.)

Gl'ar:oc. (T . .x.l..... . .. lit· t2t.
III'arhlll-s. (Brt·,·.) .
lullriC'ltnt~. H. I.. Ashh'y. (All:;.)..
r. K. ilcllillJ,.! aj,(t'nt for Frc'nC'h

('(JIlIllan~. tHre\".) .
Urrl.lllll\", Jo~"st: flu:tor,' wlltt'r schcnl~.

F. ka~tllt'r. (Ails.) .
l'IUllar illltu:ltry rt'orJ.!:\IIi1,lttioll. (.x.('.)

C:l'rlllallY. Wl'st: IIt't't :lllrif'ultun'. n.
:-\tl'lfl'lI and I-I. O. Hamann. (Ab~.)

:'tlj.(ar illlportll. (:-\tltt.L .
- indullLry lllHllt'rnizatiOIl. (i\ .l'.).
- I,rotllll'lioll H)li4j6':.. \N.('.L ...
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A. P'I:'lI'tti. (AlJs.>. :110
- jlfUCl'ssillj.!. B. I. Kats :lIlIl Il. ":.

:;heillerlllan. (Ahs.>......... :I,(i
- - A. Pasctt.i. (.-\lIs.)............ :1111
111"('hanic:al circulation. 'I'. Itotlgtlf:'

ami C. L. I.tiwig 9, "i. ,H
oi\1l10philit: yl'ast,iol. H. Autuillt: rt III. !HI
rp... i!'!.:U\('l: lwater:.. IL J. Batf':tolle

011111 K. A. Stuart. (AlIs.>. :l/:I
- - 1'. 0. \\"ri.u:ht................ :u\...:
supl'rsaLurlll,ioll. :;tirrillj.! sp"etl :llltl

cryst:\1 size (lisLrihuliIiH. A. Y.
ZlIlt<:lll'nko. (Ails.)........ ... :~I()

viscosity IllCl:I~llrellH'1l1.. A. I. Grom·
kovskii. (Abs.) a4~

- ,tllli l'lllrl'ac:e t,eusioll ff·(llldioll. .. . ~:W
washing with sUlwrlH'atl'll water.

ti. K. :--il1J.(Il111. (Abs.) 11ll
II"" II/I/U Ullilil J.(, CCI:trifuj.(oIls. Crys.

tHldzatiOil oml I'ans, \-aClIIlJIl
Mallrit,ius: !Jaj.(;lssl' lIoard plan!.. (Brc\".) :!i"

eOlllC aj,trimlltllft'. . . . ... . . . . . . .. . . 1:1:1
- 1';\1,0011 litullting rl'Siioll.:llLt variptit's.

:\. I,. Nairac. (Ails.). ,
- re.~f'll rell. lli:~
/fp!iulrupiwit IIl1JplfZicIIU(I' wl'cIL E.

Itochccoll... t.e and H. E. \'allghall 4
locusts. ,I. It. William:;. (.-\1Is.). ... ii
illIR<lr factory f~qlliplIH'llt ;IIHI pr:u'-

ticcfot. I.. Linl:oln. (Alts.)........ :!I:!
- indu:ltrv. (}. Itouillard. (Ahs.). I:!
- - t1cvclolllHCIlI.. It. I.alllllslie,... I:!
- - \,lhollr prohlellls. U_ ),alllllsSt·.. I:l.-,
- - Research Instil,lItt'...1. I)upont.

dc !t. do St. Anf,oint'. (Ail>;.) 21i
- protluction 190... (N.C.). W,

l\\.f~f:ltaniz:lt,ioll: t.r:lcl.or. (T.N.) :lIi
- Ailon. (Ails.).... :W~
- IlIb;hallstlldit:s. Anoll. (Abs.). tUli
- 1I0ise. AIlOII. (Al)s.).. :JU

:\rl'clulllizatioll, Bcet, Allon. (Ails.) .. I!HJ
H.. A. Boncl. (Ails.)....... ... .. lao
drill :lttac:lullellt. W. O. Knowles.. i
elfect 011 litorage. A. P. P,Lrkhod 'ko

:uld K. I. Barbashiua. (AlJs.).. 11~
harvest('rs. :\lIon. (Ails.) J:Hj
losscs ami root stresscs. g. Klapp.. :W4
pilertpst~, A. Y. Baikoetfll. (Abs.) liU
and Ilroces.'.;jll~. K. I. ).rusolin. (.-\hs.) '''"''
soildillicultics. M. R. :\Iawhy. (Abs.) 7
in Soviet Union. :So Jt'nn~·. (Ails.) 1:-:..
tipJ)er. \'. A. No\'ikov anti N. M.

Kkhij.(ill. (Ails.).............. :Oi
- alld pileI'. G. Wiccllcc. (Ails.). 1.'4:,
t.opper. M. :\[artcl1!;. (Allli.).... I!)!)
U.K. dClIloll'StnILioll. (Hrr'\·.).. :Iio
- - D. Ticl~·. (Abs.)...... I:W
in U.:S. A. Arl1ll·r. (AII8.). 1:1:".
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J,c\'l'l: ltutollLllt,ic control. (T.N.) .
- - J. BiihllH'. (Abs.).

~::~,~~~I~~~~lt~;lk(~:;~~~. ·s·l,i,:k .. '.4:' A.
Ulllo\". (Ah~.). .

1,('\"1l10SI'; dt'tl'fllliwLtinll ill l't'III1I)I'Y
syrup. :-'. Staell\'lIko :1 III I H. 1';lwll

vil't:ol'it.y allli d('I\::iit.\· oi diltlet.h.\·1
l'ulphoxide liO]IlI.iollli. P. n. ~I';\rli
"f (II. (All:;.) .

N/'" nl/l{l Ill\"('rt lill~ar. Itctlllci III! sllg:a rs
(/lifl :--u~an;

Lihya: Iwet t'XpCrilllt'llt. (Brev.) ..
- rdllll·ry. (Brn·.) .
F. O. I.kllt K.ll. luh'rllational :--llj.!.lr

Yt'arbook ,Ind I)lrectory J9H4 1)'-,.
I-I. Ahlfl'ld. (B.B.) _ .

Lillit': ht'ct pill' :O>llraying:. "1'. A. GUIIlI'Il
dlllk ami l). ~. Koblai. (A lis.) ..

hllildillg Illakrial from carbonat:ltion
111 lid. M. H;ti alltl C. :So Sharma ..

t'allt' f('S!>OIlSC. !\l. 'I'. H.ollf'niol. (Ails.)
- - T. P. rl'h. (Ails.) .
1l11t'r'I',lko rt'huruill,U:. N. l\Ii:l.UllU ..
l\i1I1. A. I. Strij.!llllov. (Ahs.) .
- n. \·C'fllois. (Ails.) .
rlll:t,al wear ill milk-of·liulI·. ~. A.

~ol()J.(lIh. (Ahs.). .
lllilk·of-lillll' rPI·tllllt'milHl'lllt'llt. A. J,.

- i·~I\~::~:~I~II~·ic~I\\'a~·;II~~\O~:ii~·:· .,.: ·~I:.
qllal ili~~~let t~!: ~Z;r';~~:~:lik.· .('.,\ i)~:)·..
...oil 'LJqllhmt,ioll wit,1l IHIt'. Allor ....
stOllH (~rll!olhill.u: al1t1 ::lol'til1l-!. \. 1'.

Bihik. (Ails.).
/II'(' "bm Ash

l.imill,l.!. HI'" (;llrhonat.atioll (llIIl Clarill
c:atioH

Liquid lill.u::Lr: haet.nial counts. A. B.
IUnutoHllci n. H. ,la(:ohSOIl. (Ails.)

IIlf,ratioll. F. L. B()n(~III. (Ails.) ....
- '1'. W. Wdt allil n. Oxnard. (.-\ils.)
plant sterilizat,joll. ('l'.~.)
rt'llllL'ry. AIIOII. (Allli.) _ .
sl\'rilizatioll. n..S.Uadtlict'lul. (Ails.)

I.II....·"'S: IIlmt, dilfusioll. A. K. Bllr~'llIa
- - I. ,1"<lnIl8z(~\\'iez ane! K. MOS.'S.lk-

oWiika. (Ahs.l _.
- - ens8cttt' n'duc:ptl hwgth ami .F

fac:tor. A. K. BurYllIa. (Alls.l
c:ancclii;cafies. G. M. ThomSOn. (Al.lli.)
- l11illing. A. L. Wl'lIn'. (Abs.). ..
- 1ll'~t lIallmj.((' ill Australia. Anoll.
- proc·f:ssill~. H. '1'. Tan. (Ails.) ..
f'lIltt: sUllill' l1I()istul'IJ :Imi weight ill

stonll:.lt.'. ~1. A. KnklHl.l1 alit! 1<:. T.
SirulIl\ovlL. (AII~.) .

I'I'OZt'H LJef't. N. M. If.{uatov. (Allli.)
IIH'dl:lllic:<llly-llnr\'t'::ltccl heet storaWl.

A. I'. l'al'kho(\'lw aud K. l. Uarlla-
shina, (All!'.) .

- - c:allt'. AIlOII. (.;\bs.) .
IllillillJ.( cane trash. '1'. D. Alleheta ..
1lI')las;w.' sllg::~r redm:t,ioH by cation

l'xchan.u:u, 1'. 1'. Kltv.tlkovskii .•
ra\\' su.u:ar hulk l:il.owf.{l'. F.~. 0011

l"Onfll\'ov and G. \ .. AchkasovO\ ..
rl'lllll:d sUllar wl'i.u:ht anc! moisture ill

sl.nraj.(f'. F.:\1. Polishchuk rl ftl...
slure'll 11('1'1,. J. Alltkowiak. (.·\1.Is.)
- - I'. A. (;lIlnl'uehuk :tud D. :So

Kohlai. (Ails.) .
- - L. Schmidt I'lll'_ (..\bs.) .
- - I•. Wiklieky. (Ails.).
- slI~ar. (:\.bs.) _ .
HI'I' ,,'.~o Bagassf'. COlltrol. ChClllic'll.

I~ntrailllllcllt,. Filtt:r·eakc. )(jc:ro
or.u:anisIII8. Molassl's. !'1I1p, Hcd
/lilfl "'a,ter

1,llllri1:al,ioll:j.(f'al's. It. L. Ashlp:y. (AIJ~.)
- l'Xll'l'lllI' pl'l'sslll'l·. e. S. ~[asicJat..

Matlaj.(HSI:ar: cam: dist'ases. I'. Ballclill jill
- p:·sts..r. Un'nii·rl'. (Ails.).... :jlil
- \'arilJties. 1'. Bawlill. (A1)s.). alii
i:u:tory-walc illl".(ar prndllctioll tpsls.

I';. Jourdan. (..\I);.) ... _. . . . ... . :W...:
Malotll\'silllll 8el' Ash. L'laritic:lt·ioll (/1/(/

F\:rlillzt~ril
)lainlt'Il,ulc:t'. F. Ht:itl It. (Ails.) .... t:!

IIt'I'llJu1pdryt'n;. W.M. Lanyoll,lIHI
F. W. SJlri~~s _. . .. . :!H,

lU'ater I.uh(' 1:1l':lIlillj.!. K. 1-1. :--dtiill-
Illlrj.!. (Ails.) :..!1:,

l1It'al'llrClllcnt alit!. t'olll.tol instru-
ments. )0'. II' OW·II. (Abli.) t .. :~

x
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l'Atllo:
Jlllkisl.;lll:

\'inblc C;illll' ~t't'll Itruduclioll. A.
Ii 118!ia ill. (,\hiol.). ...............• ~1I11

I';lmlma sllj.!a!' Ilflldlll'lioll iIWl't'H:<I'.. :!,...~
Pau8. \·,H'Ulllll. L. A. H. l'illtO. (A los.) :W~

'1'. S. Rao. (Ails.)................ Ilf,
call1111lria '·S. ('oil l.t'sl .... ill l·.S.:-:.lt.

:\l. L. Vaisman d uf_ (Alls.) .... ,. I!l
!loat.illl! (·l1lnlldl'ia. ('. n. .1\1. Pt'rl-:... :!-If,
heat. t,r<lllsff'r. \'. D. Ilo]lo\' ('f fl/. .. ;un
horizontal. F. Dalllllrilll' and J. t'.

Oior,gi. (Ails.)........ ~.-I
lahoratorr. ,J. Brllijll. (A 11::<.). :~~II
IIlcchank:t1 f'ircu!atiOll. T. HotlW'l's

:llld t'. I.. I,f'wi;;; n, -Ii. iIi
tt'lllJll'r,tlurt' ItWHSlln'IIlI'ILt. I. :\.

TrulJ anti T. Y. FI'tlorllk. (Ahl'l.) I~O
\,acuulll IIlC'a:-iUl'l'IlIClli alltl control.

\'a ·;~,"Ill;: ~~'I;I~Ir~';rt,~~~: ~~: ) ;.; 1;1'1,i';li" .. ~1:. :UlH
Atlll'llstt'lit. (;\hs.)............ ~7'-1

I'apl'l'. Hill!:l:-l:-il': factury ill {'Ol.;!.a Hit·;!.
(1'1'1'\'.) :!:,f,. :\[11

- expansiotl ill I't'l'll. (Urt'\·.).. Ii.'"
- ill IlIlIia. (Brt'\·.).......... ii-l
- )1l'xil'o. I'.:-i. 'I'"tlnw. (AIIs.I.... a~1
- pf).i-'iihility in :\r~t'ntil\a. (I1n'\'.) li-l
protlnl'linll. :-:. It. D. Uulla :llid \'. B.

:-;;1XI'l\il. CAlls.).............. :!I!I
- A. Ie :-;an~'al :l1LtI I:. I.. Knpur ~I!I
- ill 1';C'II;lllllr. (Un·v.l. I:!~. a~-I
- ill i\1t'xico. "'. ~I'rn<l :'. (,\lIs.).... ~i
S",' (/I,~fI B~'-pl'()dllf'ls ulHl Pilip,

naJ!a~sc
L'ill'agUi\Y: IIl'W sUMar fadnry. (Hn'\,.)
- sugar prOilud iun 19ti-l (Urc\·.). ...
l'il\·I1Il'Ut. Ikt't: ill I)t·lIma .. k. 031'1'\'.) ..

:.. - O. E. Lt'llall. (Ails.>.
- ~ E. WIIIf. (Ah:i.) _ .

l'aYlllclIt•.. (,;al1t': t!CdIU·ti(llls for dirty
canC' 111 QIIl't'llsland. A11011. (Ails.)

I'crll: cam: i\J!ricullllrt'. I.. (;arl'ia J•...
- tIISt'<ll'lI'l'l. :'\1. \'. :\. Ht'\'illa. (AIIl'l.)
- - I':. 'I. Todd. (Ahl'l.) .
- pcsts. :-:. I-I. Hisc:n. (Ails.). .
- varid.it':-i. P. '!'crt'scht.c:ht'll\.;o. (All:'!.)
l'a,ralllOlIj.!a 1i.\··lll·odllC·h cxpalll;iull ..
raw sligar ash {'ontt'llt.. J. ('. l'.l'ht'll

;\1Id I'. BOllij.!. (Ahs,)........ ... It,-I
- - qualifY COlltrnl. I' lIonij.! :llltl

,I. ('. P. ('hell. (,.\h:-i.) ....
:"iillan:rry h\llk t.crl1lillul. (Bfl'\·.).
- - - Allun. (Ails.). _ ..
sugar halltllilll!. F. I'roskowctz ..
- pluduct.ioll IOti-i. (Hrt'\,.) ..

I't·~t,s: crOp sl'rnyNs. (T.N.) ..
pcstiddc aerial applkaliclll .
rcnirorlll 11l'11Lntoc1l' COl lit· illllll11llily.

.I. H.orlltill. (Al,s.).
PI'sls, Jkl'1.: aphid !lost:-;. (;. I). l-katll-

cuLe pt flf. (Ails.) .
- salllp1illJ!. W.,r.~. Kt'l'shaw. (Ails.)
cht'lllit'al CUlllrnl. L. \';111 :-;It'Y\'ourl
ll'al'ill/Pllt'r. D. !'·ullt'rl.oll. (AIls.) ..
l\(:l1latoc!t's. 1". ,I. I.uciler. (Ails.).
- l'unt.rol. U. ,I. Curtis. (Ails.)..

=~,;~~ot~:~tli~~i'r;m (t~~:~;~io'" :\:. j,;'.
Skt'lt'. (AII:-i.) ,...... :\~H

pI';I. lilaf tllilLt'r COllt 1'01. ,I. E. J)1l11"1l~
alld N. F. i\1l:l';llll'y. (.-\II~.).. llii

lIt'sls. Unll('"......... .... ....... a.-,",
hliJ.it.n mit,I·. ('. S. Wanl.:. (.-\ I.Js. I. . iO
born. l'.:\. A\'<lsl.hy a lit I ,J. 1'.

Chaudhary. (.-\I,s.) ....
- F. n. Bricj.!l'r. (Ails,) .•.....
- control. ('. B. (,;hl'l1. (AhlS.). .....
- - W. 1-1, LUIlj.! and E. J. t:Ollcil'lIlll'
- - H. 1'('l'I'ZalHI W. H. LOllj!. (AlIl'l.)
- - J.. W. Villi When-in. (Ails.).
- - lllI!i;I " .
- - J,uui:iiallll . .I.. L, l.:llldCII. (AII~.)
- - (-!lIct'llslan<l. H. W. MtlllgolllC'ry
- tlallla~I' and cal\ll tilll'rillJ!. 'I.. A.

:'idcliqi. (:\1)s.) ·\1
- - in India.................... I.-,!)
- - - A. N. Kalra alld ,1.1'. ChOlud-

hary. (Ah!t.)............ .. .j 1
- paf'lsitl'. B. H. Estioko. (Ails.). :I~!l

~Ild ,I~a~~ UI:~~;\i~\lt~~;I)li~oi.···i.'.· :,'. :3;W
Uharpl'nticr. (Ails.) .

g:rcell Il'af,slll:kcr eOlltrol. Anoll .
j.!reyhnek I!ruh ('ontrol. H. Wil:-ioll.
in India. Z, ,\. Sitldiqi. (Ails.).
illsl't:l.iddl' a p rial alllllicatioll. -A.

Hiullallo. (Abs.) .
- tli\llla~I' to C·i\lll'. I. T. !"rC'shwatl'l'
- - - It. H. Mfll1t'r. (,\Illl.) .
- ~prc:ll"'r. H. H.•\10111'1'. (A lis.). .
lcal'-cat.ing cntcl'jlill:lf. G. Wilson .

I!I\I I

Ii:!
I!Hl

Ollituary: I'. IhllliJ! ..
Oil, $"C' .l.ulll·il'aLi(111

PackaJ,,!illg: automatit' lillt'. :'\r. L'nl'ill 1·19
Llaki,.;tan: tHill' fl'rlilizillj.( alld irri,l!aliOll

ill Hnh'rali:1I1 rC'j.!ioll, ":'.1'. S. ChOlltl-
hary alld A. l\r. Khan. (All!).).. :WO

Clwr:oadrla sll":lr fact.c,r.\·. AllOIL..... 7:!
11111 ish aud ('Zl't:illl~lll\'n\.; Sllj.!"!' I'a('-

l.urics. (Hrl'\·.).. .. :I.""
Sligar illclll,.;!ry l'XII:IIl~ion. (Hl'c\'.)

90, :!i-l, i:jo, i::$7

Nalional Slll.::lf ItC'lillh,,! 1.'0.: rl'llllrt

:-iepall!)~~::~\,(~;i~i~,·r.\:.··(i\;.~~.:)" :;:J
Nt'ls. (T.N.) . 1:1;
:'i'1:W (:Ilillt'a Slll.{ar itull1stry. (Un·\·.) :S~11
:'i'il!l'ria: HaC'ita SIlj.!:l1' f:lt't.clry 11-1. '}'N

- I'anc fl'rlilii',I'rl'l. AlllHl. (Ails.)...... i:1O
.~ilrol!l'll: alllllioilia flTtilizl'r. H. D.

)I:w,ltlalll ;lllcl,l. B. :-illonal'. (AilS.)
l'l't" (lx;llal!' acc·Il11lulat.illll. K. W.

.lo~·. (Ah~.) .
t:llllt' juic-t' ;Imino adds. D. H. Ilaril'lh
- I'I'Spl)llSt'S. n. (', Hit'skl'. (Ails.) ..
- - 1\. ({ar alld A. Nat.h. (Altf.i.)..
- - (;. :'t.alllllrd ;lIld J\. ~. Ayrcs ..
- ut.ilizatioll. 1>. '1'. 'J'alwh:l:-ihi.
I'l'rtilizt'r:-i. Alll111. (Ails.) .
- L. I). J~a\'t:r. (!\hs.).
- ~1. ~IIILlt. (Ai,s,). .
- plant. ill Allst,ralia. Anoll. (:\hs.)
nllxiull:O. ill III't'l. I. F. ZI'1iklllan

amI 1'\. I.. Troyall(l\':!. (Alls.) ... _
NI'I' III-WI AminO Ac·it!s. Fi.:rtilizl'rs f/ml

l'fI'a
XOl'dil'lka )Iaskilltlll ..\ n. (T.:-i.I. .....
:-iorwa~' SllL:ar illlports HIti-l. (Un'v.)
Nr:1s;llallll. Sf'" :'\talawi

Molasst's, (;:1lH': alcohol tlisLill('f\·. H. Ir.
'l's(,lIlo(. (,\lis.).......... :J~l

- Ilrndlldinll. L. \'. \'alt'ra alltl I. H.
BohOn. (:\hs.) z~:J

- - clh'ct of Iniigal hark. 1.. .1.
\'il1:1111l1'\,a ;lIIcl ;r. n. JllliallO :!:-i:1

- :lnd yc:ll'lt pnuillct.ioll, 'I'.~. Hao ~I!l
nllililal fodllt'r. 'I', (l.l'!l'a;.;lIy. (Ab.... ) ]~:~
- - plants ill :-\ou !.I I Al'rica ancl

Hhodf'l'lia. ,\nOll. (.-\Ils.).... lz:~
- - tc:-ts. H. I.. ('lIa IIIlHlll I" III. (A h.... ) I i:S
hy-produdl'l. ,I. Am:;ta C, (Abs.). _ rl.'"
- E. ('. \·il!llf'l'l. (AhlS.)............ zl!)
C:l1W l'lclt Sloakilll! mcdiulIl. S. ('. ~I'll

ami S, 1'. Shukln. (:\1Is.)........ :J~7
citric aeit! production. A. :',\l1clll'Z-

Milrroquin. (:\110;.).............. :!,,,,:~
tll'llllit.iOIl'i 1"01' allimal fodlli'r. :-:. L.

('rocht'!. (Ails.), ..
I'xhallstiun. I,. ('II'lld illll illg :11ll1 \\". S.

I:raham. (:\h:-l.L .... .. I~ I
- It. ,I. Uuillt'l'IlHl. (AII8.) i .."':!
- :\. ~r. .Iilllll'S ami H. I':. l.awl"\'llct' ~71. :!!I:-i
- II. T. 'I'all. (A 11,-:.). ....•... ,.... LSi
foddl'r ~"t'ast plalll, :'\1. I.orl'llz allli

.J. SHit·kl'r. (:\II!-.>.... i7
(:uilllar:ls 111111.;- tt'l'lllilla1. A 11011.. .•• i-l:\
planlC'llsc' allli uysln.;!' il'llliatiun.

W. W. Billkl('y. .. ill·l
plaslirs ltlallllfa('I.urc ill 1',,1'11. (Urn'.) I~I'\
1'l't1udtll! sllJ.{ars tll'tl'rlllillatioti. 'I'. I':.

(o'ril'tll'lllallll f't 1/1. (AIlS,). ~17
- - - I.. F. i\lart.ill....... ..... Itl!)
- - aud plll'ily. J<:. ('. Vi!!llI'S alltl

:'\r. HalltlullI'l. (A1;s.)........ ~H
\'isl'osityat'tt'rnt'ratioll_ Anoll. (Ails.) :Jlli

:'\f01 a;rit;~'tl It;::'1 ~:,.,..~. (::\'i~I.I)"~~I,.i ~I~ I.i ~~.... ~-.'
url!ullic af'itl~ :1Ilc1 plll'lIols it!cnt ilka-

liol1. H. It.o /".uf. (All::.).... ... :!I'\I
\'isc'osily. H. KiuC'lli ,·f I/f. (Ails.).. .11.

:'\llll'Ot'I'O: IIt·\\· Sll~ar lat'lnril'~. (Un·\·.) I :I!I. :ll'\·l
l'ulil'lll l'lllJ.{ar f:lf'ttlrit's, ,I. I'lidl'a. 1:11
trnt!l' aJ.{n·l'tlll'nt. wil.Il ('ulla. (Jlrn·.) I!J~

.\lolot's Xf'j' I)ri\'l'S
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:-\t. Kilts (';llll' nup. (Hn·\·.) ...... :l~-I
- - (BaSSI' '!'I'rrl') :-\1tl!al' Val'tory

LId. rt'JlOrl I!)H4. (Brt·\'.).... I-IH
:-\1. \'illl'l"lll slIj.!a I' ilHlustr y hopl':;... :',"'a
:-\lIgilr ('0. Ll.d. rt'portl!)li4. (N.t'.) I:W
- dut;1. (:-\lnt ,) ,.. ~,..;,...:
- protllU'linli 19/i:t H4. (X,('.). 1i;1
IWI' ,,/!l1) .IaIl1Hil':1 IIml Trinidad

\\'hil.l' SIlJ,(ur: hulk slnraJ,(l'. 1'. 1>1"'ilh'l's IS:~
- - ('. \\'l'illull. (AIli'.).. , .... ,... ,"'Ii
('u\our :nul 111'0\\"11 sugar !'l'llll'll illj,f.

I,'. K. l)ohrulll':I\'n\' ill1d :\. :\1.
(l1·rasilllo\,;1. (Ails.).",.", .. , 1.... -1

('rystnl n·j.!lliarily illdt·x. :-\. Hill.. ::!111
dr.\·illg. ~f. I'dl'l'lik. (..\lIS.)....... S,";
I'\·aluatioll. A, El1Llllt'ridl. (.,\1>:;.).. :,i. :1!li
- F. :-\C:hllC'ic!I'1' ", ,t!. (.-\lIs,) .. ,.. !II
l1\a,l1llfnel,IlJ'l', H. ,J. :-i]l(wlsl1":1 llllli

H.•1, M. Hcm:-. (Ails,) ... , .. "" ~-I"I
IlIaS>lI'(·uit.t- (;irl'lllal iOll ill \':11'1111111

pall~. '1'. Hodj.!I'I'S :lIul ('. L. I.('wis.
!l.4::!. ,Ii

IIII,\':-lij·all"'/)lwrtil's. )1, Hod\\'. (AilS.) I,">~

NAMES

Whitn I'uj.!ar:
sulphur dioxide dt·krlllillatiOIl. A.

('arrllLltprs 1'1. ,,1 , •... ,.
111'1' Itlsl) Hullllt'd SIlJ,(ar IIl/d :-\llgar

Win' doth:-l. ('I'.N.) ... "" .. ,...... arlo
World: ra.w :;lIJ,(ar Ilric:c."\, .2, :I:J. '2.i!'"" :t:!O, :iiK

Sll~al' ('OIlSIlIllIlI,ioll. (X.(',L, ... " .lli~, :I~I ..
- illlport f('l/Uirt'I1II'IItS 1!)li:"" (:-\t;l1.) I!)I

=~r:::~::(':':~::~p~;~?ti~~jl~': (f~{~·,)."l:: :~. :11. :~i~t-'
- - - slOl'k:-( and pric-I's, (X,('.),., :~:t
- - I,radl' and I·OlISllIlIptioll. :2-1, :Irl, 2 Iii
,""1' ,,1."'1 11I11'rnal,iomll

WlII'lhillj.!loll ('orp0r:llillll. ('1'.:\.".

Yl'ast: 111'i'l 11Iolassl's ('Hmposil inn.
N, !oi:.Palagin:ll'fltl. (Ahs.).._ ... :Hli

fal'lory prmllll"ts. :\. Hit·dll'. (Ails.) FlU
fPrllll'lltalioll. I•. 1.I·frall ...·(lis. ( ..\lls.) :'~I
- ('alII' IIIlllass,'s. :\1, l,on'lIz HIIII ,I.

:-\lii('kn, (AIII'.L..... :!i
- - - T.~. Han. (A!l:-l.). ~I!J
plHIII in Brazil. (Bn·\·.). ,. :1:11
prndl11'I.ill1l ill TaiW:lll. W. F. '('HIlj.! I~:~
!l1'1' IIl,wl B.\'-llfIlIlllc'I:-I "lId :\li('nl'

I ~ 1'J,(:lll is 111:-1
Yllj,fo:-lln\"ia: 111'\\' slIg:t f' fal'toril's. (Hrc'\'.) '2.:!.-I
- SIIj.!:t1' Ilnld'I~'I;I\11 l!lli.', (Bn'\'.) , :!llii

ZUd,I'l'\\'il'lsl'Iwfllidll':-I Tasj'llC'lIl1\U'h
IHIi4. 1\. I;UllIJWrt anti I;. Hrllhlls ~·I

BAllll'11. I•. A. W1I1I'r ('lll:JlIil'lIt In·at·
11\1·1l1. (AII:-I,) II:'

B;\UI,\'I'I\, A. I). Ikl't Pulllsloraj.!l'. ~I!t
('arhol1alaliOIl \,I'sst·l. (Ahs,).. . ;.4

BAIKo.:\. \'. I" ,,1. IL'\'t piln IpsIs ... , I~o
It\tlUl. U.:\r. allil :-\t.:IIEltSII·K.U·. H. F.

Elt'l'Irij·llIlIlorl'01\frollllLil:-l. (AilS.) a·l~

I'.\(:\-:

AIIIIUTT, E. \". :lI1d TII'I't:TT, H, I..
('am' IlIUl;ai(' \"iru:-( hosls. (Ah:iJ.. i2H

!l1'f' III~'IJ Zt1~DIO. X.
Alit:l.. i\I, ~1., 81'1' IJrl'oNT Pt: H. Itt: :-\T.

Al'"TtlINt:, ,I.
Alllt,UIS, It, L .. !l1'1' :-\ti I,l.l \".<\:'\". 10:. F.
An'll'"t:r.I,I,:\. Boiling alll!l·ry~talliza.

t,ion. (.-\b~.L................... il:!
:\('E\'EI>IJ, ,I'. H. ('alii' w;\silt'r. (Ails,)., I~I
Al.:II"',\~O\',\. (;. \".

,"I'i' I)IJIlItOl'"It;\\'o\'. F. N.
:\C(IS'l':\ (' .. .T. lJajlaSi'I' lIoard Ilrl'lIH'rtil's 2,";:1

.BHj.!assi' ami c'alll' lllolassl's hy-
Ill'otllll'is, (Ah~,) , ... ".,."". :> .....

AII,\('1I1. 1\:.1'11/1. Ikl't juiC'1' iOTl I'X-
C'!1:l1IJ,t1' 1l'I'al 1111'111 , (Ails.), , ii,";

AllKINs, B, IL :11111 .Jt:N~t::". E, D.
I)S:\f S('r('I'11 tn'alllll'nl of IldXI'c!
jlli('I·. (Ahs,), ... ".,.. :~i:l

Jif',' 1I1J(/j NH'l\I,IN, ,I, H.
AIII.n:I,u, H. F. O. I.it'lif·s Illtn-

n;l(.iollal SUj.!;ar Yt.'arhook aud
I)i n'l'lory I!Hi4 H.·,. (B.IU .. ,... :11:;

AIDlt:)), :\ .•J. llml :-\.\MIIASI\·,Ul. K.
('anl' :-I1I1U1 in India. (Alls.l...... Ii,...

:\.IlStlMOTII Co. 11'1'. allcl :-\AI'IL\KU
I)lsTII,J.t:KS ('0. 1:"1'. (:Jutall\if:
add from 1'1lW sligar allli lIlo]assl's ;t .....

anil :";'\Sl{:\l\!" ()n:,\:" ('n. l/'il',
HIIlt.;lIl1i(: i\('id fnllll raw sllJ-:ar alld
11lolasi'f'!'I, (Pat.. \ , I:!I

/II'" (11,"0 ()K:\n,\. H,
Al\.<\TslJK;\. t: .. ,11'" ONN,". K.:'I1".
,\KIlT;\It,:-\. A,",,,I, I'rt':-ISllllH!·j'olllWIS1,

fl1ixt,lIrl'a~s\,t',l1illllJ-:I'O\\'th lIli'dill!ll til)
,\1.11,\, ,\. (' .. Ill'" nltAI'''. E, A,
.\I.t:K~~a:NKo.I".I'.. !I('I(Zlb\Sn\·J('Il.1. L.
..\ I,t:X.-\Sllt:lt. A. (:'. :-\lIl'rust'lliosYlltl1('si:-: 12:-1

:-\uero"u'-:'IIZ.YIllI' ...·Iat,ion<;hips ill 1";\1\1' 131
:\l.I:'\"t'AsTItt:. C. I'l1ilippilH':::i hulk

tl'rlilillHI. (Ails.). 27li
..\1.1.\\'(1)11. r.:-\, BallaS;(' iIICinl·rator.. :!I'l.
..\I.n:l"lll"ltll. F. \\" .. N"" BI/'iKI.t:y. \\" \\",
AI.TIt:nl, T. ,I., .'WI' KOI,tl~KI. B. :\1.
A)IIJIUl7., Z" !If'f' IJUIJ,\Sl, F.
,-\~I":KI('''~ SIH.;AU ('0 .. liN! X.,,1I0K:-EY.

E. (/lid Ut:IMt:It!'t, I,'. g.
'-\)IEs, (~. H.I'/"I. :O:ugarsN.lu.'rs f1rt'par-

alioll. (Ah~.) ." , .. 2i. I:",li
A~IEn:K Il"(' .. 1;0'1' .JAliHul,A, I.. A.
..\:'\"('11 t:TA , '1'. 13, I.USSI'S ill lIIilliug ('11111"

tra:cl\. (Ahs.) , ,. ::!II
A:"IH:ns, H, Boi!t'rj'orrusillll. (Ails.). :2j"~

Boil/·rft·l'c! wllll!rlrt'all1ll'nt ... , i:~. I~i. :~I~
:-\11'HIH sllp1'rh,'atilljot:. (:\lls.).. ,";Ii

:\:,\"f)t:lt~o:'\". 1-'. :\ .. NI'" \\"H·K~. I:. A.
ASllt:RSOS, (;. A...""1' :\1('\-.:1.11". ,I. H.
:\1"1111. :\1. and Kln'ul. H, :-\1IC'rnsl'

dl'tt'rlllinal inn ill ('oll/It'ltsatl'. (Ahs.)
101'/' ftl!lO ITO. 1-1 .. KIII('lll. H. 111/11

l\rl'fsl;J. Y,
Asunl-':,('.I""I. (;url'rojllu,tilill (Ahs.)
:\NTKo\\'IAK. ,I. Ikd pill' \'t'lltilatillll,.
AN1'ilISt:. H./" ,,1. OSl11npllilic' ~'l'asts iu

raw sll~ar allll f11:lSSl'l'llill', (All.";.)
:\STo/'il. H, ,I, ali(I HHl'ZZO,:\1. I.. (':1m'

."\dt,l'tioll al TIII'UIII:'III, (Ails.)., ..
A:-I'fONOVA. Z. F"SI'I' ]'OL[:-:lIt·IIIJI\. F. :\1,
:\NTo~O\·l('II . ..\. L. :'Ifilk-lIf-liuH' ft,!'tI

1111'aSllrt·llWIII.. (Alis.) " .
AI'I'I,INO, A. "BllS:lll ",:,"11" Il;u'tl'l'il'jl!t,
AHASH,\, ,I. H .. 10"/' C:,\LI,.o\!([IO, A, f;.
:\HKIIIl'o\'lC'II. ~. A, :lIul 1\:\'1'1'''. S. N.

('arllnllalul,iOlI 1I11lurai alk;lIillity
al1\1 ZI-:I,t:SIN,\. L. l\1. :-\1lj,!;lrS tkln

llIillalion ill lIH1I:1s~I's. L\l,s.) ., ..
d It!. :-\lIJ,tars dlrofll:lluj,!raphil' :IlIal)'·

i'ii:-. (Ails.) " ,.
AIDIEH. :\. Ikl't IlIl'C'hani7;::lioll ill (',:0:.
AUTt:~It:1'nw. :\1". \' .. !I/'/' (;oHIl. T, F,
Aun:llll\'A, ~, Y .. !If'" BrnY)u ..-\. K,
A~III,EY. H. I.. C~,'ar lubrij·.lIIls. (..\1Is.)
A~o, 1'. ,I .. !I",' FO(:(,IATA. F...\.
..\T('III~llS. ,I, E. B:lg;lSSC' halldlill~ alII!

alllllil'atioll. (Ah."\.) ',.
..\TIIA\·:\I.E, (:. H. Indiall sUj.!;lr tt'(·h·

Iioltll!,\', ( ..\lIs. \ , .
"'I'llt::-~Tt:ll'l', ~I. IhwsuJ,.tnr:llliliallility

cl'tl'rlllill:ltioll, (.-\ hs.) , .
Lnw-j,frllcl(' 1I1:ls";PC'llifl' I'\lrill:: ill

c:Ullt,illlHllIS i:.'lltl'ii'uj.!ills. (:\11:;,) .,
:-\It'illll ('OllSllll1pticlll with c:011ll)illl'd

proc'I'ssil1J.l, of 1'11\\' slIl-tar ;lU<! hl'('1
A'I'KIN~OS, ,:\. :\1,1'11/1. ('Hill' 1I1t'chll11it'HI

har\"l'slillJ,( in ..\ll:;tralill, (Alls,\.,
A\'.\~TIl),. 1'. ~. anel ('11,\ I" [lIIAltY, .1.1'.

('aliI' J,tn'l'll 1101'('1' pllpa. (Ah~.) ,
AVt:D. I'; .. !lI'I' 1....l,I.~I.,\nYl. I.
"\)'!tEl', :\.~.. !II'" :-\l',\St'oHII. (:.
A7,~\'t:I)(I. \\". It, :-\il\'I'rl'olllil',11111llij'I'!I'

l,ril'lIj.!:11 !ll'rfOl'fll:llH'P. (Ahi',) .
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H,\.I.o\.I. B. S .. ,WI' ('Il.\TIL\'I'H, :\L :-\.
H.\,II'.-\.',.I .."\. ('am' \'arid,il's t'lfl'l·th·l·

lift, ~pall. (.-\1Is.) ..... '........ i!ll;
B,\I\A~O\'A. Z. :lnc! 1>1WZHINI/'i, I. C:.

{'all'iUllI ;Int! IIHtJ,(l1f'siUlll t'!lloridl'
1'11'1'I't 011 SItC'ruSl' so[uhilit,y, (Ails.) 1:.,"1

BAI,:\I;~U, D. I. ('alll' jlli('I' phu~plt:lIl'
I'Huh'Il1 ;Iml (·Iari/y. (.-\II~,).,.. is:!.

n.H.\~IIc)\·, y, :0: .. !l1'1' Lnlt:, \". l\f.
n,\l(II.-\~lIIS:\, IC 1.. NI'/' KlloI)UH~KII.

E, A. I/ild 1'."HKHUf)·\-':O. A. )'.
B,\llllllI1X. ~I. F., NI',' LE~[."I'I'I(t:, A,
nAIt:-;E~, :\.1'. ,'alll' a~ri('ult,un'. (B.IU I:I:~

HItOc\I':-(iHIl C':tlll' Hj,fl'il'l1l1t1rt" (!hll,) i:!
It\ lIN t:s. I':. ,:, Illll11C't iOIl motors. (A IIS.l :14~
B,~llTI,t:'I''l'. C;.:-\, (:01111' har\"l·stcrs. /Alls.) i, :!.l\:~
B,\I{TIl~t:K..1. Bel'! dill'lIsiOl1. ( ..\lIs.\, 1~4
IUItZ:\~KI. I. BI'I'1 \'aril'lit's ill ('1.('1 ho-

:ot11l\'akiH. (Ails.)... ,..... ~:~I
B.nluK. I.. M., NI',~ I\'I.E\'. I'. F.
Ih'r~T/lSt:. B, ,1. 'I'hl'rlllo·(:olllP:·I':-(sor :H:!.

afld ~'·li,\IlT. K. A. Mas:;ccuitt, n'·
l1I'n"' .. and 1'lllltiIlUOU:-( ('l'lIlrifllJ!:l1
lI'rfOllllalH'I'. (A(IS.) ,.. ;li:\

B.\T'I'I,E. IL H. H~'l'l /'lalll" \"I'lltilatlon. I:Ui
B,\!"I>I~. I'. ('all" disl';\:-IPS ill :\1;llIa·

J,(;ISC·;lr. (AIII'.) , ,.... :tlil
('alll'·pt'st."nl'c11Ii,wi\"'" ill I\'ur.\· t'oast.

l)ahol1ll'y and TO~lI, (Ails,)...... ~~(c'j\'

H,: ~:I~l,~'(,~:: rtt. iI;~/i I~I~~;~.\:~~:~~:;:,lr.~ ~AlIs.)

lL\n:lt, I.. D. CallI' hrt'I'(lil1J,t ill Hawnii 1:14
~i1rnj.!I'lIfl'rlilb'r. (Ails.)., .. ".. ~!I:i

n:\W,HI,\N, I'., ."1'1' lit: Ltt~IEN. B. Il.
n."X'I't:H.:-\. \\" 1>. MF rd;", (':111(' har-

\"pstn. (Alls,\. .. ", .. , " IU~
n,\\"~,-\I,,:-\. In\·t'rt, sUj.!llr ill Ilt'I'L jUil:I'S

:till! llIo[as,ws. (A lis.) ... , .... , I:!.~
UAZH,\I., I, C;. \\'at.I'l'llntl :;lIlotHr !la]anl'I'

ill n:\':;tllllizalinn. (Ahs.).. .. .. ....0
HEA'l'TY. LC I).. !In' :\IAI'Kt:l'"zlt: . ..\. ,I,
Bt-:t'KI,t;Y..1. 1-1. :-\II't'I JliJll"work aile!

lull\' 111<1 II II i'af't 111'1'. (..\ tis.) ..... , , , :~-I2
l~EISIl,\Ut:K. II. \\"t'I,tl I'ontrol willi

"'Alipur" :Iud "'.L'yralllin". (AII:-,)
Ht:ls!'t, l' .. !l1'1' :-\t·IISt:IllEll. F.
lH:I'I't:n. H, E. and I':I,J.I~, F. 1\. ('alii'

1I1ill. (PaL).................... 1\11
Ht:KIIIT. :\1, H, 1'/11/. Bcl'! ~I'I't1 damlliuJ,(-

olf 1'lIutrll!. (Ahl'l.). .. ,.""..... Hii
lha,OKn:<o·'. I. A. l'r'\"Slallizat,ioll, (Ahs.) 14i

llt~I~I~1t:~~Tl: "i',I: ~\'>1\:~~~<;t:III~:~~:~:i:Ol;;';lf 1-1 j"

(!i:-lI·:ISI'. (Ahl'l,) .... ,.,......... ::!H:j
H(:!'t l1Iosail' ,'irlll' ,,11';liIlS, (Ails.)., ~U:~

Bt::-I:'\"t:TT. :\1. It. :\lllddnt' cturahilil,\'. ;JO!)
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('IIU. J. :\1.. x.... TSE, G. ('.
l'IIUI1UNOV, I. u. t:arhOllalllt iOIl jlliet'

IIItt:rs. ( ..\lJs.l.. .. r. ]In

{'f~'.h~i.lltjl~-;I·l C~~111)';;1)!o!t".' ·(.\I~~.i:....... :J;~~
Hclllll'd sll~ar daillpl'nin~. (Abs.) .. HI, l.'li'
SUCl'Ost' and ash separation hy j..(1'1

llll.rat.iort. (Ails.) . :!I:::
('I,AHK, .D. S. aIltIU:",'r'l., G, P. Citric'

neil! frolll beet, 1ll01assf'S. (Ahs.). f,S
('I,.HK to., J. A., SI'/' GAltCL\ j, .• F.
('\,~:.\SBY, '1'. G. Mol:1SSI'S as animal

foddcr. (Ahs.)...... .. ..... .. li:1
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Ganc molasses exhaustioll. (AIlS.) IiI
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('Icu-a:, G., WI' Wll'IH:ns, H. i\f..J.
CltE:-iI'. ]\... L. ('anC fertilizr.r,; ai'rial
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l'iwcKET'I', .1'. H., SI'I' l'iL\I'~IA1'. H. J..
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hre('dinj,f ami variety st'\('ctioll... ill I
{'BUZ, It.. A. .!list,illl'ry wasl,I'asfcrtilizl'l'

a,lld <Inima,] fodder. (Ails.) ..... 1:1(;. 2~:1

~:~~~~~;~: ~;': fall(";~I~ll~":I~~~t;:~il~lill.1 ]\l~~)i~'S :!I;
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D"lIItOW::-:K,\. I) .. ,~I'I' \\"An",EIUlWSKI. 1\.
])AIJIWWSKI, C., >l1'i' W,\tl:"'I·:WIWf:I\J. K.
lH II I.S'r1WM , D. A., !H'I~ F;\lm~;, M..t,.

wn(/. VItAIII,II\, K H.
l)AMBltINE, F. alld GIOIWI,,f. l'. Horiz-

on1.nl ",1(:11\1111 pJ1l1. (Ails.) .
I)A~H;I,S, .1'. ,\11l1 KI{\:-iHNA~IUlt'['HI, M.

Cane l\owcring 1:0111.1'01 .
l).-\T8ENKO. N. J\L Beet IIUlllC St,Ollt'-

ca,tchl:rs. (A lis.). .
i)'-\\'iI)SON, L. G. Calle ft'rt.ilizcr t.t'sf:-

in Louisiana. (A1Js.). .
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HIRSClUllJI,I.J-:It. 1-1 .. Xf'f' BOLI,MANS. I).

HlHosl-;. Y" HI'I' OKAIl ..... 1-1.
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Illi, ('.1-1. anti (·ltV. H. 'I'. (Jane I\ema·

t,Otles in Taiwan, (Al.Is,) ..
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foOM analysis, (.-\.lIs.) .. , , :!:1I
llAI,vt:Z. A. M. and ]'Ihan:I,. L. 1'. (';llll'
-f sl'cd hed st(·rilizatiOIl. (;\hl'l.) ... , :!.Ii:l
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IlItration. (Ails.) .,.. J,-.:ti
I'rtHIt:h:catioll. (Ahs.) ,...... :~77

anti Om,AZA. I. Flocc:ulants r~l~
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nilS!'!';)" I., Nt'f' W!':1])l':NHA(H:S. It.
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DRA~!:~·,~~.h~ll.itr-.~;~lii)~:~:i): 'I:~: \\:..
I)RU<.:E. W. ('orrosioll prot,I'ctilHI with
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KAINOI•. K. ami ItU:;NEIL i\1. H.adio-bo
tope:- in hed, production ,1Iltl
Jll'tl(:\'ssillj.!. (Ahs.>.., ... , ... ,.

KALCHH:KI~, B.. SI'I' HO('U)IIIE. ~. D.
K:UIL\. A. N. ant! CHAUnHAItY. .1', 1'.

Calll' top horer ill Indin. (Ails.>..
K.HlOll,\' 1\1".. .~I'I' ITO, H .. KUt:H1. H.

(I'nll MITSUI, Y.
K,\~II'J-'. H. Bolivi;l.lI sugar Indu8try, .::!~4. au!",
ICHlJK. (}. L.. Ij/'I' SAN'llAI,. A. K.
K.\l{. K, and NATH, A. Cline irrilotat,ion

allli uit,rog:cll rl'SpOlllole. (Ails,).... :1::! ....
and SIN(.:H. U. K. Canc red rot ill

India. CAhs.). I:Jt,
KAIL-\TNICKI, A. Beet storaj{e. (Ahs,) I,~!'",
KAIOI:\ZIN. Y. I).

XI'I' CHJo:K~YAVSKII. A. I.
I\AIt'rA:;1I0V. A. K. ;lnd GUI,UU,,:VA. A. IL

SodiulIl triphosphatc eorrosi\'l'
Ilrnpt'rtics. (Ails.)....... ~I:l

d./I1, Carllonatation, (.\hs.>..".... :~~o
- Filt.t'r-aid froll\ (liatOlllitc and

t,rillolit,t'. (.:\Illol,)., .... , .. " .. ,
- Uranulnr aetiv\' carholl rt~~nnnra-

tioll. (Ails.)..... . ,.. 14\1
.;. - .Juict' t1c(:ol()rizill~ with n<:t.i\'l'

ell(holl. (Ails.) .... , ... .... I::!I
KAi'T~EK. F. gaJ;t t:t~rll\an factol'\'

watpr se!H'IlII:J;. (Ahs.). ', :)4
KNI·,\N:\. A. l. l;arhonatatioll. (Ails,) :H I
KAT:-i, B. I. aud SH"~INEKl\lAN. U. E.

l,tJ\\'-~radl~ massccuit,e prncl;ssing :J7ti
KATS. Y, M. dill.. i\ficro-org:allisllIs ill

n~t1ncr~' prollut:t.s. (Abs.) ..
KAWA~IUItA. '1' ...W'I' KDIURA. K.
KAi',' MI:'\' , P. M.. ,'(1'1' ::)IIWIN. E. K.
K ..:c. \' .. sel' S('HMIDT. L .
K ..a.LEIt. A. U. Continuous conic,,1

l;clltrifu.I!:als. (ALJ~.) , .. ,.
K":~NING. \\' Ca,nc varieta.l trials in

Ar,l.:('ntin<l. (AlJs.), .. .... ,
KE~NY. ,I". F. Bull, storag:tl bill lond

cells. (AIJ~,)....... "....... ..
KEItIt. H. W. Cane Illt'challizllt,ioll ill

q.Ill'eIlJiJand, (AlJs.) .... "., ...
CaIH' mill sett,in~ cnIClllat,iulIs. (All.)

1\ ":I\:-;HA w, W, J,:"i. BCl't gl'l'en aphid
salllplillj.!. (Ails.) ... , ... , .. ,. I:J::!

KII.HrAN.1II, Irrij.!ation Iwed in !'t,tllr
Pradcsh, (A1J~.).... , .. , ... ,... z05

KHA~. A. i\1.. "WI' CIiOUDH.\!tY. l\1. :-i.
lt1ul HAX~:NA, S. K.

KH .... IU~. H. I';, alld KNWA. A, A.
:-\ucrosc-aleohol solution (\ensit\,.. ::!17

- Slicrosc-all:Ohol soluti~l1 \'isco~it.y aHi
alltl KOI,CHEVA. H. A. Sucro~e tle-

c;ompoi:iit,ioll and pH. (Ails.).... :!:,o
and P."".A~fl. I. P. :"iaeclwrat,c

sl,rll:'turc. (Ab:-.) ." .. , ... ,.
KHAi'.IN. l\f. P.. Si'I' ZVOltYKIN. Y, Y
KHEI'/,E. N. V, 1';xp:.lritIlCIII.al ~nj.!ar

fadory, (Ahi:\)
KIIEI,":~ISKII. A. M. Bcct pill: tt'mpt'ra-

tUft·. (Ails.) .. " .. , , ,
Km;I,":~I~KII. M. Z. and ZHAI)A~ Y. Z.

l}Pet coolilllZ and 1lI0istllfH loss, .... 7
- Ik:·t juice thl'fllial conduetivity. , :~~ 7
!'lill. Ikd physical properties. (A hs.) :~~li

1\.lItlIHlltSKII. Ii;, A. and RAIUlMHIINA,
!\. I. Filttlr C<lkc washill.!!:. (Ails.) IZIl

I't 1/1, Scale rt'lIltl\'al L-\hs.) ... , .. " 21:1
KIIOHANA, A. ('. alld ,1;\(:1.:1, :"i, {'.

FcrnH'lltcd lIIolasses wa:-h as sc.:alc
rt\llltlver. (Ails.).,

KHVAI,KOV:;KII, '1'. p, :\lolasscs 1H1II
Slli!:ars llIela.s~igl:l\e~is, (Ah~.) ... ,

l\lol,\sses SIlj.!aI' rcduction hy cation
l'xehaJl,l.:('. (Ails.),

J(ICIIH:IN. N. M. Physieo-dwlIlical
llrop'Jrtip~of bcct. (AlJs.).

';1'" (tl~o NO\'IK!)\', \', A.
1\IIHH:K, It. W., 1;1'(' CH,\MI'AN, H, I..
KIELY. M., SN~ COltiSH, ,J.
KI", ..:NOV. G. A, };vapor<l..tor heat

lIalancl'. (Ah8.) ... , ... , ... ,... J,sO
!\DIUll,\, K. d ill. 1011 exehang:e re:-oin

n)~l'IIl'rati(lH with HCI. (Ahs.) ... ,
I{IN(;. N, .1'. Callc productioll cost:) .

New ClInc land~, (A bs) .,." .... ,
(.~.Ilct~nsl:tlld fodder canc varieties.

KINO. 'I'. A., Ree AM ..:8 1 G. H.
KIHKNES~. D. K. Canc mill rollt:r

~haft manufacture. (.\lJs.) ., ... , :174-
KISIEI.NICKI. .1'. ~koda. yaCIlUIII lII1.er

p{~rfOrlllalll;t~. (Abs.)., ..
J(ISIHAKA, ~., '<;1'1' KIMIZU, '1'.
KI~U:NKt). 1';.:-\.. ·~/'e V ... ISM .... N. J\I. L.
!\IUCHI. H. I't ul, RelilH'ry llloinssl's

Yiscosit.y a.nd sUc.:rOSl~ snlllhilit,y.
see also ANJ)O, J\I'.

::!li
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:WO

Il;:\A'I'O\·. ~. l\f. 1.')"W:l in (ruM'1I lIP!'!
II.AHA, M. T. ami LIT. n, L, Philillpilll'

(:am' \'aript,ics, (Ails.) ... , ..
1)lI'Ko(lo. Y. \' .. 81'1' COVAlt. It. H.
1:\..1,(:..1,1'1. K. Boilt'r fecd condl'lIsat.I'

trl';l.tlllcnt. (Ails.)." ." ..
INP..:I,I,I. A .. srI' MANTIJ\'A~I. U.
lo;-a;~cu-KI8ESTI. Y. L. I't (fl. Jh:d

irri~ation, (A\)8,),.. .., ... , ..
InD11A. l\[. It, It:lnn~'rr nu:lt claritl

cat.ion. (Ails.) .. , ... ,." .....
[nYIKI':. ,r. E. JlliCt, aeidit,r nnd gUlll

\:ollkllt. (Ahi:i.) ... , .. , .. , .....
l'ro. H. I't 1/1. Allilla,t,ion "nUll purill-

\·atioll. ( ..\hs.) .. " .
- ()r~al\ic acids ,\Illi plll'l\ols ill n'

IIncry lllolass('s. (Ahs.).
IYA~IIKE\'Il'II. \'. Y.

•~I'I' TOllll,":\'II'H. N. Y.
IVI,E\'. P. F. d. ai. Wask wat,l'l' pH and

(:ol\t,:llllillat,ioll. (Ails.). ... , ..
IW .... NAllA. I. I .. }WI' OT,\flAKI. K. K.
IWA:-:H1XA. S. and YAMHlOTo, \'.

Hcl.aillt' alisorpt iOll by iell pXI:ha lIj.!t'
rt'sill. (AII~.)

Iil,;a;,:;t, H. ilt.:t.:t pilip llryiuj.! witll
hoilf'r flue j{a~. (Ahs.) .

HUl)sn~ ..1. C. Lrsillll'tf'rs. (Alls.l..
HUn~l)~, .1. P. Prcdsioll irriWII.ion ..
HUUHES. I). L, .\ntolllatic call\~ e:arril'r
HUliOT.)i;. Iteullion eane varit'til's allel

fadnry f'quipll\cnt, and practi(:ns
HU)1I1EltT. B,. p, Cam: 'l~ri(:IIJt,llrc.
HllNIl. K. L.. 8('(' l'AO. T. P.
HU~."'IN, A .. Sri' SINGII. n. I'.
HW;S.... IN. A. \'iahl(' (:lll\f' s('cd IJI'O

!l1l(:f,ioll ill Pakist,all. (AII8.). , .. , ..
Hn.~L\K. B. and YnKou:,\,o\",\, I.,

l.aet.iG- add iIl'WU!:lt,ioll of IIl'I'l.
pilip. (.\lIs.).

xix



L1W.:::DIA, ". C:lIlccull,iviltioll ill :\kxiclI
I.";E, I.. H. and CIU;o;, Y.:-;. Soil

I...:E,~;~l~~VIJZ ,~~lil:~'~~::~~~'11 \~::~~~:rjll~A~'.~·I~S:)
L ..:..:, '1'. ('., XI'C Cm:;.;. :\1. '1'.
.Lt: ..;~, It. Stl<:rnsc alld r.:mkd,iolll'ry

cr~":-ll.alli;';llt.lon. (IUJ.)....... .
.LE"·ItA~COl~, I.. YI'a~t, il'rm{'lIl.at,ioll ..
L ..:1JI0Vtell, I). M. and %EI,II01,\;O;. l. F.
L.;J\AWSKI. W. Wal,('r Iwal,illJZ h~'

cond('lIo;,HI'. (Ails.\. .
L";UAITRE, A. and B.o\IWOL"x, i\1. F.

HydruJZ('n sulphide in wast<' w;ltl~r
LENAI/, O. E. Bcd paymcnt punchl'l1-

card llyst,t'1l1. (Ails.) .
L.;NTZ, C. I'.. 8('f' {'1,.-\tU', D. :0;.
1.t:V.:ItI:"WTU~, K. ('. ('t (If. F('rtilir,I'rs

andcanl'juiccN.l'llllll K conlt'nls
L,,:wl!':i, C. L.. i(('I' Itol.HJEIt~. 'I'.
.1.1. Y. K .. Xf'/' TS ..;NG, ('. F.
LIUKlsn, I.. I.. ~p.t' l'IH.I~lH'HUK. F. M.
1.1110\'. S. I. Hl'llning hp:lt sch('I111' ....
1.IEHu ..aT, W. IIlJZcnio I'lan dl' Ayala

Tl'fhwry. (AII:-..) .
LIKIIITl'iKII. :\1. K. I't IIf. Elfl'<'t of

carllon:lIatinn Illlltl 011 juice 1I11alit.y
1.11.1".1. H, Bl'cl. llJZriclIll.llrc in l·.~ ..
\'\:\, ('. C.. 111'1' CH"'. K.:-i.
LIs. H, C., fwt' I"U. H. t'.
LINt'UI,:\, L. :\faurit,ills sUj.!llr !':H:tnry

l'quilHllC'IlI, ami pr;U:lil'l':;. (Ails.)
1.lst:. ('. :-;uJ,:::lr protillction ill Chill:l ..
I.I:::H:'o"\N, A. W. Call(' "op~ a:; animal

foddl'r. L.\.hs.) .
LIT, B, L" 111'{' II,A(lA, :\'1. '1'.
I.ITv j\K. I. ~r., iwe LIKIlITSKII. M. K.
LITVINo\" E. V..

81'f' MAIt'Y,\NCIIIK, Y. L.
1.10, H. P. ~':\nl' rat.OOll :;t,unlillj.t ill

'I'aiw:lu, (AIIl;.) .
.LIU, K. c. eanc :l~ricllltur(' in 'I'lliw:l1I
LIU, T. L.. Sfe PAN, Y, e,
J,ijcm:n, F. J. Bcct, nCIlI:ltodl's. (Abs.)
J.U~;IJI" 1. Cane mill ch'rtric drin· ....
l.oHNINO. F.:\1.. SwitC'hhoard:;. (AII:-I.)
J,oll.n:K, M.. 1If'1' I)~;\'II,U;RS. P.
LO:"Hi, W. H. :lnd CO:\('!t;:\N ..:, g. J.

Gau(' "orN control. (Ails.) .
1If't' "lllv I'F.R":Z, H.

!.ON'HlC. U .. see (1u:'on:RI. J. H.
J.6I'EZ H .. J. A. vall(} a~riculttlrc ill

SOllth Africa, (Ahs.) .....
Calli' lIowcrlll~ and quality. (Ails.)

.I.UltENZ, :\1". and ~TOCK ..;It, .J. Calli'
Illolas:;('s fodder Y(ln~t planl., (Ails.)

LOUI''':, D, T, Loui!~iJ1II11 N. P alld K
nlcollllllClldatiOlls. (AI,s.)

XI'I' (fINU ~TMIP";R, Ii:. l.t.
LUIl~:. V. 1\1. pt Itl. \i1tra:ionic W:lYC

\'clocit.y in juicc~ and milk-of-Iilllt'
.I.Ut'I}o; :O;MITII, M. N. C:llll'l\lc{:hani7.;1·

I.ioll ill clllcrJot:cnt, eOllntrh's .
.I.UIlE('K ..:, H. ami NITZSCIIE, M. Bel'!

I.r('i prcl'I('r\'inJZ. (All!;.) .
- Elfccts of ~, I' :lull K ral.ios UII

Iwct yield, (Ahs.). .
liE LUi\H:t'. B. O. ,.t. /II. B:lJ,!:t~st: Imnrd

IlTOpl'rl,it's. (Ahs.). .
I.Y.\S..:SKO, I':. O. Ikl" \,arictil's ill

1':O;~H. (Ails.)

M,\CAUA)I, 1(. O. and :\ou:\.\~. ,I. B.
:\ IIhydrnus :uHlIIoni:l fl'rtilir,cr ...

:\1Cl'_UI,,,;Y, :\. F., JWI' Dun-us. ,I. E.
MM'noNAI,II, J. C. British tillJ.t<\r Gor·

pomtioll .I.t,(1. (Aus.). .
:\((JI';~ItOS~:, P. ami COULTER, B. :-;oil

pH and Iicct, yield. (;\IJ~.) .
MUOAlt"":Y,' F. X. CarlJollat:ltioll jllicI:

trt'at,lllent hy iOll eXCIH\ll~(,. (AII~.)
'Iula:..;, .1'. I.. Cline JZcrlllinatioll aft.I'r

hoI. watt'r tr<>atlllcilt for ratOOll
stlillt.ing cont,rol. (Ah~.) ....

:\fC(JINN, ,I, A .. 8fi' HIJ,I,. ,j. W.
MCJK ..;SKIt:, .It. W., .'(1'(' ~CIIA~''''ER, F. t'.
:\IMlK ..:Nzn:. A. J. alld B,,:,\TTY, K. 0.

CallI' cult,i\'aLion ill Clllifornia ....
McNUI,TY, M. J. Factory cxpansion ill

LOlli~lalla. (Al)s.) .
?oh'l'n":E, A. H. and Ih;lII. 'I'. H. COIl-

I,illunu!; ccnt,rifllJ'al. (I'al..) .
~L-HIAI.HA":S, A. C, and FKANl:O, C. :\L

NlIl'Jfras."S MntrQI. (Ahs.). .
)fAlI.-\SSY, L. Bel'l. Im:cdinlZ a1111

v:lrictit!~ ill HUIlj,!ary. (Ails.) ....
!\f,\UYAR. K. Hllt;TOSC t.Ilt'rlllal tlt'(ltlll\'

position. (AIJ~.) .
j\!.-\I\.INO, '1'., lIee OIK.\WA, ll.
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INDEX

MAK::iDIU\'A, N. A.
XI'e KAKT.-\~1I0". A. K.

:\L\K~DHU\, 1'. S. Ikl'l "rill~ and (:hutl's :!I=\
Bc!'!. ~li('!Jr lIlodiflcal.iull:;. (Abf;.) 1:-.:1:
('arllonat.lll.ioll \'t'ss('lliqllitlatioll. .. :\'il\

~L\I,,\UI1TI, U. (';lnt' disl',l~(':; in "I'm'w,
da. (A1I8.) .. :!!J(\

MAI.ANUWSKJ. I':. I.imillJZ tank and
sulphur lIurnillJZCquiplllf'1It,. (Ah:;.) tJ4

alld J)IIMAGAI•.\, ,I. S<,rral' SIlj.!;lr
flH'I,Or)', Hr<'I'c('. (Abs.) ,"'Ii

M"ANAI.llTU. H. Antomatic cont.rol
systt'llIs. (Ahs.)................. :,!'ili

i\L\NTOV... NI. G. and FAGIOLI. F. :O;alt.!\
d!'I'ct On !\ucrmw c'T\·stallir,al.iOIl
and goillhilit~·. (Ails.)·.......... t-t!)

and INII":I,J,I, •.\.. :-;lIcrosc inH'rsion
ralc, (.Abs,).................... 1:.,:,

:\IANln:I.,O, D. Bcc't trashilll.L t,nppillj.!
:uul <Iilll'asl' ('(lntro!. (Ahs.)...... to:j

MAPA, V.A. 1<:\'apllratorproct'gs.<:\h~.) til
:\IAKUES,.1. \\'('Idinj.!. (Abs.)... .. :W!l
:\rAR~:iSf)\'.\, D.. iWI' BL"KI,\N~:}\.•J.
:\l.\ltI.\I'UI,AN'Il:\.I. A. :\IIe! MI)ItA('IH~.

\'. H. Calli' ft'rtilir,ns. (Ahs.).... :Ilil
:\(ARIt'U, -. ():lI\(' tTllllSlIiratioli. (..\.11:;.) Hii
MARKIN. I. .. 1I,'f' ~II.IS, 1'. M.
l\UIt:-I('O, O. ,I. ". WCt'd conl.rol with

"I':ndothal". (Ails.>... t:U1
:\1,\ltTt:AU. ,'. U. ('anc wax cxtr:u:tion

frolll 1I1l.l'r·(·:tkl'. (Ails. \.......... L",1i
!\L\lt'n::\~, M. 'kl't, I.opper I,rials. (Ails.) HI!)

W\'I'II llhelllical mlllt.roi. (Ails.) .. , too
/5f'I' IIfJi/J .1h:TItOUX. L. III/d. \'.\N

ST:\I,I,I':N, H.
MAltT1N. F. Callt) h:l~1l1 f;l'tt.S. (..\lls.).. :1:tu
M.-\ltTIS, J•. r. Hcdllcing sugar:; lit'l.er-

llIillat.ion in 1II0Iass('8.... UHl
:\1"..l,ltX. H.. RI'(' Kt·IIN ..:l1n:R, F.
MAR'YANCIUK. V. L. and LITVISU\',

K ,'. C:lrllonatllt,ion juice t\ltra·
.. Linn. (AI,s,).................... :31.1

:\L\~CAK6, ~r. A. I'ucrto Hican Sllj.!:Ir
industry dt~clill('. (Ails.)........ t9ti

:\IA:'ICI,.\T. C.~. J<:xl.rcllIl' IITt'ssurc
luhricl\nhi. (:\bli.)....... tit

:\),\SI,":S, G-.. 111'1' .J Hn;s, U. P.
MMH,":NN'IKOV, 1'.•.\. :\ltd DMITRn;S}\u.

N. K. BeC'l, ll:llllpler for dirt tare'
tlrtt'rminatiOIl. (Ahil.).......... 1",""

MAsn;lts, ,r. H, COllcrcl.l' IJa:;I's for
hect sl,oragc. (Ah:;.) ...

:\lATfI":I~, B .. !Jet' til'IIICK, JI.
:\fATIIEKN ..:. H.•J. Louisiana ealll'

varh'l.it's. (Ails.) _... :m
and H ..:UEItT, J•. P. Cane plantillll:

<Iawexllerinlt'lIts. (AlJs.)........ ·W
JiU'. I/Isu F'-\:'il:UY. H. P. (tnet ~rlJ,I,

I-IOLJ.ON, H, W.
:\L\'rHUIt, P. s. WCI~d cOlIl.rol with

t,..l·J). (Allld. -II
:\rAT~U:'oIUTO, T. I". Ilf. ('anc t10wllY

mildcw. (Ahs.) ,... il
M..-\U('Il, W. and :'lCIBIIUT-BEKG. S.

l:ltllllaltlllOti{, i:nr,YlIHll.ic svnt.lll'su. !ll
lIl'l' IIfHI) SCJHM1l)T-B~:KU.:-;. .

.\I:\WII\', M. J<;. Soil and IIcet IIlcchani·
r,ation dill\cultiC'~. (Ails.) .

MAYWTT, A. 0 .. XI"~ !\h~AI)!'i, P. V.
MEAII~. 1', F. and :\r.n'LOTT. A. O.

Aul.oll\atic lllassN'uitc Brix con·
trol. (Ahs.).. 1-1,'"

MECJII ..:SS ..:Y, .J.. ~I'f .I.h:lIlJ~:I"', I'. F.
:\h:UEI" I•. l' .. Xl'f' G.-\I.\'.;7., A. :\1.
M":LI,I)\\''':S, 1\1, ,r. Itcfracl.ori('s. (A lis.) :~ii
!\H";Sln;r, H .. "'. ('lIlll' ,·arict.ics ill

PIll'rLO Hieo. (Ails.)..... W;I
:\1 jZ:~7.AItOS, S. Beet, IHlIIHllolaAAf.:-I

mixture hriqlwtUUll. (A hs.) .. :1.7
~h:n;lt, ,I. n., 111'1-' In: HIWYN, ,r. u.
roh:n:lts, F. I. :IlId DuI'UY, C. O.

c.:illlloTt, Pucrto Hico-DOlllinic:l1l
Ht'pulllic ~ll~nr :\Ialllmi 19(;4... 1:,;1

:\IIJ,u:n. :\r. D.. HI'f' HEUIERS. F. "Eo
:\111,J,1I0LJ.UN, H. W. Weed control with

"Fen:\c". (Ails.) .
llllli MATHEns}o:, H.,r. GllncrcsifitlllH.W

1.0 herbicides. (AIII;.).. 20G
1\IW<.::<1u,,:, ,I. Calle illlerlJlantillj,! with

sllllltowl'r. (Al)s.>.............. lG~
(lTtll'll lIIilnurinJZ of CIiIlC. (Ails.) .. 16~, 199

:\fl!-iHIN'A. V. K .. x,,,, Ivu;\'. P. 1<
:\lI~ItA, G. N. l':\IIC inttlrcropping I.<'sts

ill India. (Ab8.>........... -10
Callc planl.ing dcpt,h. (AlJs.) . :tl~

:\lISIL\. ;.;, I). Hal-:ass<, c.lrtlbn:lrtl
prodlll:LiulI. (..\.lIs.)...... :1:~:J

:\IIT:-;rl, Yo I" IIf. I.uw·j.tral!t' rcUlwry
molai'lscs cxhau:itiuility. (Ahs.).. &1

xx

:\IiTT,\I., JL L, Factory lichelllC with
IIH:rraijrd (:alll' crusllilljJ:. (AI18.).

F:Il:f.nrr iltcnnl t'conoll\~·. (Ails.) ..
Filkr prCft8 0lwratioll .

:\II\'AIII\KA, A, [011 t'xc!langt:. (AlIs.) ..
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SOI,o(;UII. N. A. Metal wear ill car-

IJOllllt.ntiou juice. (Abs.)........ :Ii(\
:\fet<ll wear ill lIIilk-or·lillle. (Abs.) IHII
i\h:t;\1 wear in Slll!,\f solution. (.-\lJs.) :!ii

SnW)IAKHINA. \'..-\.
IW~ PAI.Af;lNA, !\. K.

SOI,fl)lUN. T. J. C.l1Ie mill roller j!roO\··
iuJ,!. (.-\bs.)............. . ..... :\7-1

~O)IOJ{JAI, K. Beet factury t'(:ollolllics tl4i
:Sou. T. P., Stc Fu, H. C.
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TAIIAYOYflNl:. F. '1'. l'allt: \'a.rit'!it's in-.
I'hi1iJlJlillt\~. (:\h~.)

'I'Al'r, I.. XI'I'. hUIJI:\Tt:. H.'
T .... KAl1A~fll. I). 'f. C.llIC nitrogt"1

utilization. (.-\b:;.), .
'I' .... K:\MISAW:\. Y. Haltillosc <lIld inv.ert

Sllj.!:lr t1d,('rtuinatioll in beet. 11101-
;\:'llt'S. (.-\hiS.) .

'fAN. 1·1. 'I'. SUj,l;:lr yil'ld caleul;tt,inn ..
'I' .... :\AK.-\. '1'. l·'luhlizcd heckvx. rotary

sU~l\r cooler. (Ails.) .
'J'''NUIOTo. T. (':IIIt' ;lIllllysj~. (Ab:l.>.

Villli' hi~(olnl-!:~·. (:\b~.) .
and BUKR. n. o. SUj.!ar Illit·rn·(\l·tt·r·

lIlin:ttioli. (A lis,)
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TANG. C. K.. ('aile intl'rplantillg with
sweet potato. (Ails.) .

'.I'ASIl, K. H. and 1-10. F. W. lJcnsity
~l.. of cane plantiug. (Ails.) .
'I'AST"WI, r'll". H, Callcdift'llsiou a.t. Nas.:-

HlI.l1ladi, I,;).typt, (.,\11:;.) ., .....•
'L'AItUINSI\:I, S. Beet t'va!lIal,ioll, (Ails.)
'I'1o:('IISI<:,\I; COMMI'I"I'Et':, JAPAN :"'UUAIt

IUo:Jo'IN ..:RS A:':St){;I,\TIUN. Haw
:,us.:ar rcl1nin).!: fjllalitit's. (A us.) ,.

'J'E('J1NI{;,o\.L· :"'TAn', C. & ~1. HEfo'lNINll
t;URI'. Hl'finillil ill ll,:--. (Ail!!,)..

T":('H~IC.-\I. :STH'I-', 'J'..\ITU ('0. I,TI).
"'Iuidift>d ht'd Jottlj;t;lr tooh'r. (Ails.)

T ..:ltJo:NT'I-:V. Y. A. lIud PtJl'OV, ". I),
Heal, (:QIlf,(-'llt of sugar solutiOn:'
:l.IHI IlI:l.SB{'cuilt's. ( ..\lIB,) ..... , ..

'I'ERE:--HIN, n. N, ('I'nl.rifu.~al :'(·Ti't'II:'.
M",I:O:\SI:Cllit.c CUrill!l. (:\b",),
Nt'(' (tiM :'501\:01,OVA, ,\. 11,.

'I' ..:ln:till'I'GIiENKlI, 1'. (jam' vilrirU,'s in
I't'rll. (Ails.) .

'I'E:':HIRO(;I, i\r. SlIt:TWW (lrYl'It,llllb;atillll
i n prc:sI'nl~t' Of :;ltCTfl:olt' sl,ell rat.I' ..

TETLOW, P. N. Sail Cristollal Im~a!!sl'
puper mill. (AIM.) .

THO)IA5. U. l'alll' lIlull nItration ilnd
lIIlcr·(:akc washillll. (Ab!'.) .

TIIIH1P~nN, n. ~I. (':I IIi' :,1'{'t1 :,t'!t'I'liOIl
:111I1 f:,lIW IIi:'l';I:!t'1'I. (AI,:'.\ ....•...

'1'1I0MP~ilN, H. A. (:11111' 111cwhallizat.iclll
Tlln~I~ON. n·, M. ClIlli:diSt':\ioW t.n'at.lIIt'ut

Hud IO~~t's. (AllIS.) .
TIlH:Sfq·;:y, V. ('arhollat,aLiUlI alkalillit,y

ami \wptizaLioll. CAhs.) .
Car1lonatatioll sC'1lt'lIlt'. (A1Is.),.

'I'll'II.C B .. 1$1'1' I" It 1)11,. ~1.
TIl'II". M.. ;It'f' KoCtlUll ..:K, J.
'1'111". I). Iki't lIU'ehallizal,ii1n lil'UIlIII-

stratiOll in ('.K. (AIl1>l,)., ,
'l'U,UtlMlllO}o'to', N. SUI'TOSt' sol1l1 iOIl

propc'rl,it':'. (AII1'I.1. .
'I'IMIMI, 1\1. A .. ;II'" BUl..lM:SKO, I. F.
'1'11'1''':1'1'. It. I., .• ."il'l' Allltel'I'T. E. ".

find ZUMMO. N.
TII'~tlN, IL :"' .• ~I'l' WOI,FllCiM, 1\1. I..
'l'I~lll'In:NKo. t\. \'. IIIl1I Mo:-:KAI,":NKII.

\'. I. IWi'l, hyhriill;('('d physilltoJ!Y
'L'IW.\RI, ~1. ~r., iW/' ~IStlIl, K.
'I'K,\CHENKO. S. I.,

.''1'/' 'I'cHIII, ..;\'It'II. N. Y.

'I'OIIlLE\'Hm. 1\. y, "t. ul. :"'(:alt-: tlll'rllla'
rl'sistam;C'llllci jlllc:t, tlow rat.t'. (AI,s.)

TOPIl. I,;. H. C:IlIe dist'aSt':' ill )'t'TlI. ..
t'am: lllosait: IIbw:Hlt'. (:\1Is.>. .

'l'III,t-:Il.-\Sil, U. J';vaporalnr sellic
Tt'llIo\·al. (A hll. L .. ' .

Toss, U. ~u/lar t:r,\'stal1izat,inll. (Ails.)
ToOIIEY, ('. L . .''1'1' STOll\'. l'. (L
'!'IHOIES. F..Ii;. l':llll' lIg:rif:lIlttln' lit

Santa Isah('I, ~rl'xi('n. (Ails.>..,.
TtlTH, s. ,I, 11sn of IJaJ!lIslic Jlollitry

IImldilil-! as fcrtilizt'r. CAh:;.).
'l'OUHI,I~ln;, :"'.,101'/' I) ..:)I.-\UX, ~1,

'I'R":liUII, V. U., 'WI' I'Ul'o\', \". I).
'I'1l11'1·1. ". S, ('allt' Tt':,i:)ta ll('t' II'

ht'rlJil'ilit's. (Ahs,). .
'l'lttIlNO, \" P. anti \',\IS~\,\iIi, ~r. I..

'I't'mpf'rat.tlTi' l\hall~i's l!tlrillJ! I,oil·
ill/l, (Ahs,). .

'I'ItO~I1I, L. A. Inl.t',I(rat i:aIC'lHllls ...•..
'I'llo\'ASUVA. N, L .• ~'I'I' Z ..:I.IK)IAiIi, I. F.
'1'111111, I. A. ;lml 1" ..:l>ilHUK. '1'. Y.

Tt'llll)('wturc 11li':umn'l1Il'1I1,. (AII~.)
'I'~An. ,r. C. 'l. ~rnl;ll)8I'~ hY-'lroduds ..
'1':....:, ('. U, :lIId GHU. ,I. M, :-\pilcin/l of

'" I-Ili cano \'ariety, (.-\1>:1.) .
T~ ..::o;n, C. I". I'f /tl. I'~xpcriml'ntal canc

mill. (.-\1111.). .............••....
TS";Sll, H. T. (;ill\{' InUit! horn IIcctlt'

control. (Ails.) .
T~~:sG, It. I-l, ('!lIIt' lllola:lse~ ;llcoliol

rlistil1co', (,'\U8.). •............
Taiwan Calle sc:a8011 Hlli-l!H:,. (.·\us.)
'l'idallallli rtlClalllat,ioll. (All... ) .•..

TSIIlUl;, V. A. Filtcr c:ake sU/lar
dctermination. (Ails,) ..

'l'SUNOIH., 'L' .. IU'I' OKAIIA, H.
Tu, C, C. ant! OKAMOTO, .It, H. ~I,:\.rch in

sucrose r-rystal. (Aus,>. .
- sucr08C crystnl Tloly.;at'dlaritli's

tlt't('rminaf,ion. (Alli'O.)
III'I' ,,1110 OSNA, K. M.

Tmw. w..F, '{"i'Ill>lI, Ilrollll{'I,ioll in
Taiwan. (Ails,) .

'fUIt.H:v, I.. 0 .. 1jf'I' BAIKU. A. ".
TUIt.-\NIS, I. 1'. I,'acl,oo' mali'riliis

balance, (AI.l~,), .....
'fUltCA.J, ,I., 1I1'f' N ":U1,1l,. I..
'fUSON, W, Jt" jwe I'tll.L~:'I'. It.. X.
TVI:::IT. M., Sl't COx., L.
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TVt-;IWUKIII, ..:IJO\" L. S. Locat,iOll oi'
stations ill a, factory. (Ahs.) .. , II~

and (;HIUISU\'A, U. S. lkc:t 1Il0'1l."SCl>
j'Olllllosition, (.-\ils.). ::!I-I

- Molasses !ltandard purit.y d('tf'r-
llIinatioll, (Ahs.)..... t1-l

lllllt GOltll.o\N', D. Y. CCllt,rifllg:al wash
watt.:r eOllt.rol. (AIIlI.) :l.1·1

Sf'" (film IVI.EV, 1'. I".

UH1 ,I-:NURO{;I\, W. IHwrt :lll1l ratlillosr
C:Olltl'nt,s of stnrcli bi'Ct. (Ah~.) . :!4li

!'1,ItI(:J1, A., iW' H.lI~l'lt-:I,L, .IL. A.
II I'A UH 1..\\',-\ , I'. (j. l';lm' milts allil

milling:. (Ahs.) .,.' ... , ~7:1
llIL\K.-\.IJE, Y .. 1<1"1' 0:"'1),\, F.
11:s, B. F., flf'l! '·.".I~MAN, M. L.
IISKo\'.oI.. E. '1' .. i.,'I! 4lIHtH, T. F.
1·'I'KIN.oI., h':. A.. 1<11'" 1'01'0\', \'. n.

VAIIl\,AX.UIHN. :""
NI'I' tiliIJlUMANI.\S, 1'.

'·AIIM\'. v, A .. ~t'" BliItYM:\, A. K.
V"U,O\', ", Y .. JU'f' I\O\'AI,', E. T.
"AI~MAN, M, L. ,Iuicl' hr;\It'T~, (All!!.) I:W

allli KNL\1.E\', A. A, Hf'al, tWllsfpl'
ill juic\' i1e:lt,('rS. (Al.s.)...... :!7!1

I'l (/,1. ('a\;wdria I'S. (:nil pall ","sts. I!I
- i\1a:;sc(;uit,t' ('OOlillj.!. (Ails.).. I!)
HI'I' ,,1;11) 'I'ROINO, ". I'.

\'AI,gNTINE. A. C. SI,t'a1l1 Lur!Jinci;.... '1ii
\'A,.":RA, I" V,and BUIIOS,I. It, A1I:ohol

frOIll callc lTlolaSSt'i'i, (Ahs,)...... ::!:,\:I
":\LI.A~CY., L, n. Vt'rt,ili1.l'rs. (AlI~,). iO

,l/';.I/ffI1j(f, ;11.0;1/11 WI't'tl. (Ali:'.).,.... ,10
\'AI,n:R, Y. ('oICITi1l1rlr~'. (Ail:,.) ... 0), ::!I.....

~I'e also N t.;u1,1I., I..
'·.-\I,1IE\', N. Af. lIlltl BEItKOVll'lI. 1,1. K..

,,'i!lla:shcv:olki i stlJ!a r fac\tory. (A II:'.) '11;~
",\N nUUln:s, A. ,r. Sallonill dcl,t\I"

lllinatilm ill IH\t'!, prodIlM,!'\. (Alj!ot,) :!il
\'AN Ht-:NU~:I'" ..\. ('allc Illill (\a1Ia(:it~·

aSsC$!;IIlCl\t. (/\11:',1 ... , ..... ,. 11(;
\'ertical (:aIlC ft:ed chutt:l'. (Ails.) .. :li[1

\'AS :"'TAI,I,EN, H. anl! M.-\ltTt-:NS, M.
Bcet tIIllI cUllIlIlcntaril's. (.-\b:;,).. :m

\',\N :--n:Y\'tlOItT. I•. Bt:t.:I. j)cslalld wt!pl!
(:OIltrol. (A lis.) ..•.........•... :HJ

VA~ WIlEIU'IN, I.. W. ('lute Illoth hnn'r

VAs.f~~t~~f1~I. ~,tl/'/~:) ,S;';'~t)~l: '~OI;I't,it)I'1 I;U
\'iseo:-,i1,~', (A hI). L . . . . . . . . . . . . . . . I ,"'Ii

VA::iHt'HBNI\:O, S, l. l~vallorHtor :,c:lI\'
prcvent,iun. (AIll~,) :\1,

v,\S(e":K, Z .. IWI: ~'I'.HllIEIW, ,I.
V:\~II:EV, ". I., XI'/' NO\'IKtl\', \'. A.
\'AUliH.-\N, H. It: .. HI'I' Hnl'I\E{;OU::in:, I';.
\'AVIlA, I., iWI' V,\\'IU, .<\.
V.-\\'It:\. A. alii I '·,\VItA. I. Dextran

product.ioll. (Abli.) .......•.. :"1'\, I:)(i
'·AYKHH:CZ. G. Air-(~oolillj.! of masse-

cuilc. (Abs.) II!I
B('l't 11I0Ia~'ics a\'uragt' eOlllposi!,iOIl

all(1 IllclaSilij.!('nic cOt,moi('lIls .. :31(;, :I·H;
SucrOfw c~rystlll al·las. (l.LB.) .... ,. ~:'\O
:)llcroSi' snillhilit,y in heet, 11I0I:lSSl~foi .. ~tln, '110

"AZQliEZ D.. A. :"'Ilg::ll' liquur c!C(~Olllr-
izalion II,\' HI:I.i\"l: ('arhllll. (AlJil,).. :~H

'· ..:w,\. F. 1\1. Brazilian calli' \'arit'lics t:~l)
\''':I,IKUUN\'I, P. L. ,\.nt! t:IU:IlNO(;UHE1'i·

Kt), B. \'. :"'u.:ro:'t'sOlutioIl8trm'tlln' 1:-:,
VY.ItStll::i. (T. lia~· alltl nil·lired lillli'

kilns. (Ails.) ..... ,........ :W;
VERU1'iE~E, <: .. 10'1'/' ILw,\1.zl, ~;.
Y IUN ES. g. C Callt~ Il~'-I)fotlucl s uf,i\iza·

tioll. (Ails.),............ :!I!J
and H.ASUAlIt-:I" M. BlIj!assf: caloritk

vallie. (All:),).................. :-I~
- Iteducillll ~ugar8 alltl jllice "lIll

mOIl\liSCl\ Jlurit.icIJ. (Ab-,s.)..... :'\\1
VI.IA\'.-\I,AK~IIl\II, - .. Ii/'/' It,AU, J. '1'.
\'1I,I,A1'iUIWA,.I... ,I. allli ,IUI,IAsn. J. O.

'l',uigal lJ,trk allil alcollol I'rrmcllta-
tioll. (.-\lI8,)., .... ,.... :!1'i:1

see rtlsQ In: LU~u:~, B. O.
'·OKOUNO\',-l. I., BCt't, plilp sila"c

evaluation. (Alia.). 210
}IN'ltlso H\'I',)IAH, B.

"III'~'C~~I~~~~ts(~~111'll:) .1:.. ?ll,r~l~l.n.;I.' ~1"'~~I.1 a III

\'OS 1-I01tN, A. {Ju!in80fl(t. wecd conl,rol iU
Vus l:'ROSKoW ..:TZ, W, Hoilt'r hOlls\'

cout,rol. (ALJ!!.) .. 1.-:;1
}I"I' fllsu J,":IH~llA, E.

VOS HTlIWI,IT1.. G, It,. Itcl:lidu:\1 fcrt.ili1.cr in
:-\oil or~nni(' mat.t... r. (A1IS.).",., :W;l
:-:nil pho"'phoru:-: Il,,:·\tion. (.-\ils.)., l:t(i
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VORONA, L, U., St'I' K"I(TASIlQ\'. A. K,
VU\,CIIENKU, V. !-;. •

H"" 'I'uIlIU:\'ICH. i'. Y.
Y!tABUK, I;:. jL and I)AIIJ.:::'I'IU))I. D. A.

Rotary 11('11 llltus, (Ahfi,)........ ~·I:I
"l'K(\V, h':. Carhonal,atilill juke 1I0('Cll.

lalll.s, (A1Js.) 1:10
[11\,('rt. SIlM:ar dcg:nlliatioll ill hCl'l

juict'~. (A I.s.) .. . :HG. :I·I~
l'ro~reBsivc prc·lilllillJ! anu c;\rhona-

tntiOIl Illlld rccyclil'j.!. (.-\lJs.>. :l4(i
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WAllN ..:ntlWSKI, K,I'I"II. Ail'c:onlt'rd
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w,\l.llR()N, ,I. U.• S,'I' UJ,":-:ZIOU, 1\. 'I'.
WAI,ia:!t, H. C). i\lulilsi'\e~ ('arhohr<lratcs

sCI).arat,iflll h~' j.!;flS liquid 1'111'011I:110-
~raph~' .. , , , :!:n

WAI".BN~T":IN, H. Ii. and nous, K,
Orlol:anil:tH'itis ill l'i't'tillUI ht:ct juict' ~Ii

W.-\l.TER~,l'. O. :\ulolllati(' :'5\\'I'(,llall"
IIIt,prs. (All!!,).,................ I-I~

WANCi, (:.:"'. {'llllt' hli!o(tul' ntit,('. (Ah~.) ill
W,HW, T. :0-;. t'. :"'oil fal,iJ!\li' :Illtl C:,\lII:

roul, I'xc~rt'-tillli. (A h~.). . . . . I :Ji'"1
\VANN, ~. S. alld t'IH:N, H.:"'. ('lUll'

intt:rplanlinJ! with j,(l'Olllldllllt:-: .. ,. :!'19
and I·ISH: y. ,I., ('l\lll' raloon Sllllll,ill~

aud soli IlIUIStUTl', (A lis.)... .... :J2!1
W.oI.SMUNn, It, Iket, hn'i jlli('t, t'x-

t.ril(:l,ioll. (A Ill;,) .. ,..... :W
W,\TKll'OS. H, I). (';lIIt' 11rcetlillj.!" ill

Briti~1I llllianli HII
\\' ..:IH:R, l'. W., ;I",' FltIEII ..:MA:"'N, 'I'. K

• WEUR":. A, I.. l'lIl1t· millinI-!. (AI,:,.)., '"'0
l:ondt'llslIt.t\ l:ol!t'C'l.iOIl aud II:;C, (,\ IJs.) I."i~
Pall \'at'Utllll t'OUlrlll Oint! Illl'aSliTi'-

llll:nt:ultl 1S(:odlillj.: I,l'i:hlliquc. (AilS.) :II)!)
W"::IIU1,I,. C, Whit.e SUj.!OIl' :-,ilos. (;\lIs,) ,,,",Ii
WEIIH:NFt-:I,n, CL !o:Vilporator hl'at

transfn illlpl't)\'I'IllI'Ht, (Ails.).... :!I·I
WEIIH:NIIAllES, H, 1'1 (II. Baetorial

coulll, ctdt'nllin:ll,it)ll ill dilfll:,iol1
julct'. (Ahs.L................. I:',::!

WI-:RiliEIt. W. Bt't't 1II00j.!lli'silllll dl'llf'i-
l'I!C'Y. (Ails.) !Iii

WESl>oKI', ,r. Q./SO /'am' \,nrif:ly. (Ah:-,.) 20'1
WEST. It., H.. 1<11'/' (L\Hlm:. It. :"'.
WETT, 'I'. \Y. a 11I1 ()Xl\L\IW. U. Liquid

sug:ar lIItcr JlI't·ss. (,\lIs.). ..... '11
WIII'!'AKEI(, U. H. Q,~:I ('11111' \faddy.. :.!ti:l
WICENEO, U. BCt'l, t,ippn·pilrr. ( ..\1).... ) 1""[1
WiCKS. <.:. A. :uHI A~IIEK~UN, F. N.

WCI't! t:Ilt'l11ic:II ('ollirnl. (All:-,.).. '1!):1
Wn:H":. H. F. t't'lltril'llg::ll syrup t1mwr ;,:!
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\\"II.('UX. A. I) .. 11.'1' FItEta:,\!". '1' ...\.
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\\'II,I.I.HI:':. H. D. 'I'r,IlI:,lncal,iClII ill

j.!"r:tsSt's. (All:'.) .
\VII.I.IS, V .. ;11'/' :0-;'1.-\>\11,1':1(. H.
WII,:':OS, A. 1\1. I'olariznl,ioll IPlllpc'ra-
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(;anc lcaf-ealilll-! l':llt'l'pitlar. ( ..\1.:-'.) I(}""

WIMIlERI,Y,.I.I';.lrriJ,tatioll('alclll:llioIlS :!:!!1
WIXCHESTEIt, ,I. A. ('am' lIl'IIIOltodt':l ill

],oui:;i:lJla. (Alls,L. ,:!
WITHEKS. It. ~1. ,I. 1){'I'olori1.illj.( ptlWt'r

Of:H:tiw(:,lrlulll:lIHII)Ollcchar.... 1,1)
and CHANE. U. Thi(:k juic:\' dccolori·

Z:ttiOll hy jj.rlllllllar acti\'e carlulII
,n, l.U::', ni

WIT1', N, 1" .. ~l'f' Io'nH:11E~IANN,T. ,,;.
W6.JCIK. 1-1 .. III'/' i',MlItOIlZKJ,:-\.
WULn:, M. I)" S"I' H ":"'I'HCO'nJ, <.; . .0.
WOL~'RO~\, )1. I., ;Iud 'f1l'!o(ON, H. S,

..\dv:1nt:Cl'\ ill (;ilrl)ohydratt.: Chem-
istry. "01. 19, (B.n.) .. 1:-1:1

\Yo,:\(; • .ll. r. alltl LO-\X(l, C. :-)llcroioil'
cstN prcJ)aratioll. (Ahs,)........ :',H
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