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you will adopt the 

" F H L m C a  compact" centrifugal 
. : because it is : self-supporting 

therefore very stable 
Fully automatic Compact 220 
centrifugal battery, operating 

fully automatic 
nn a Marseilles refinery 

0 

- two types of drive : 8 a.c, motor 0) N 

Ward Leonard set (static or rotating] ?? - two applications : w white and high raw massecuites 2 
B low raw massecuites c?: 

Fives Lille-Cail also manufactures continuous centrifugals. 
4 
U) 

FIVES LILLE = CAlL 7, RUE MONTALIVET 
PARIS 8' - 
265.22-01,32-40. 





SIOW, but sure 

The day your Western States Centrifugal be- 
gins operation is the day the return on your 

investment begins. From then on, the profits 
go into the bank (the turtle bank). The turtle 
typifies what we've attempted to incorpo- 
rate into our centrifugals . . . not speed, but 
armor to withstand the unusual and unex- 
pected, strength, protection, long life and 

perseverance. 

Our machinery is built to embody these 
same characteristics. The materials 
of  construction are the best avail- 
able for the specific services: Stel- 

Iite on the charging gate, 304 stainless 
in the basket, weldless alloy steel rein- 

forcing rings, steel plow tips and on and on. 

These cost more and make profits seem 
slow in coming. 
But longer life 
means p ro f i t  

perseverance and 
you win in the end. 

Doesn't this sound 
l ike the  t ype  in- 
vestment for you? 

THE WESTERN STATES 
MACHINE COMPANY 

Ham~lton, Ohlo 45012, U.S.A. 



This team solves labor shortages, 
puts more profit in sugar cane. 

DUNCAUA COMBINE, new cut-load harvester D U N C A ~ A  HARVESTER. two-row cut-wlndrow ATLAS DRY-CLEANER TRANSLOADER n 
for erect, lodged and recumbent cane yleld- harvester lor cane up to 115 tons per acre. moves up to 85% 01 tine trash and d i h  (u 
lng 25-85 tons per acre. Harvests an acre- Also designed by Richard A. Duncan, world- to 65% ot all extraneous matter) to give to 
jlus an hour, needs only one operator. Works renowned cane equipment engineer. economies in freight and at the mlll. Rlgge 
a slopes up to 1.5'. tor 24 hour ooeretion. " .  

!$* 

3-ROW CULTIVATOR, extra gangs cut tlm 
o.harvest up to 2 acres per hour on erect or raining ditches, cut to 36" deep, 30" wide, in the field. New design chopper blader 
lowned soldler cane. New "Cane-Savor" cut- keeps fields level by dlspenslng soil up to Ouier gangs fold at 90- angle tor highwa 
i& head Increases harvest by a ton per acre. 70'. Smaller model cuts 36" deep, 24" wide. travel. 

ceparlty up to 70 tons an HERCULES, in use wherever cane Is har- 
of f ZOO Ibs. 12-second vashd Loads up to 80 tons per hour liff 
8.0-doom. T& Dartormer c a o a c ~ v  UD to 2.000 Ibs. For eliher &heel 

~ ~ ? r M c @ ~  type orbrawler eacton. 

INTERNATIONAL CO. 
A Subsidiary 01 Seiion, Inc. 

P. 0. Box 71 Phone (334) 447-3771 
Thibodaux, La. 70301 

TITAN, consistently ghes mexlmum loadln 
performance under ihe heaviest loads an 
most severe conditions. Lift capaclty &28 
Ibs., averages 100 tons per hour. 

Complete mechanization systems for profitable efficiency 
from field preparation to the first crusher of the mill. 

Thomson is leadership. Thomson's famous rugged construction for years of 
Great new harvesters that set new standards of per- trouble-free service. 

formance ... built by the pioneer of mechanized cane And a complete line of implements-plows, planters, 
harvesting. cultivators, ditchers, quarter drains, stubble shavers. 

Atlas Dry-Cleaner Transloader, a new concept of Plus expert field mechanization system assistance 
handling cane that prevents the sucrose loss of old clean- and custom fabrication engineering for washing tables 
ing methods, that gives you top prices at the mill. and other mill installations. 

The world's most complete line of cane loaders, Thomson is leadership-in research and quality man- 
proven in cane fields around the world. ufacturing that blazes new ways to more profitable cane 

Cans wagons and carts with new unloading ease and growing. 

Mail Today r--------------- 
I 1 Thomson Machinery Company, Inc. ] 

( ~ * m  interested tn .......................... 
I I 

........................................... 
I Send complete inlormation: 

I 
I Name: 

I 
...................................... 

I Addrasa: 
I .................................... I ........................................... ] DEALER INOUIRIES INVITED. I 

I--------------- 



He has earned it! 
The crop has been harvested. He just sits back and relaxes. 
We agree, it was real back-breaking work so he is right to keep himself 
in condition for planting the next crop. 
He has no worries about what is going to happen to his good work after the 
cane goes to the SWS-built factory. 

In this mill techniclans operate the complex machinery specially designed 
to ensure the best results of his toil. 
Our experience in sugar production is extensive. 
That's why he can relax! 

Stork-Werkspoor Sugar nv 
sugar industry engineers Member of the VMFIStork-Werkspoor Group 

P.O. Box 147 Hengelo (0 )  - the Netherlands Cables: Stowesugar Telex: 44324 Tel: 05400- 54321 



KASTEL is the registered trade mark of the ion exchange resins pro- 
duced by Montecatini Edison S.p.A. in a wide range covering all fields 
of application. 
The following types of exchangers are available: 

For industrial water treatment: 

KASTEL C 100 

KASTEL C 300 

KASTEL C 300 P 

KASTEL C 300 AGR 

KASTEL C 300 AGR/P 

KASTEL A 100 

KASTEL A 300 

KASTEL A 300 P 

KASTEL A 500 

KASTEL A 500 P 

KASTEL A 510 

weakly acidic exchanger with carboxylic acli- 
ve groups 

strongly acidic exchanger with sulphonic acti. 
ve groups 

porous strongly acidic exchanger with sul- 
phonic active groups 

porous highly crosslinked exchanger with 
sulphonic active groups 

porous highly crosslinked exchanger with 
sulphonic active groups 

medium basic exchanger with amine and qua- 
ternary ammonium active groups 

strongly basic exchanger (type II) with dialkyl- 
alkanol amine active groups 

porous strongly basic exchanger (type II) with 
dialkyl-alkanoi amine active groups 

strongly basic exchanger (type I) with trialkyl- 
amine active groups 

porous strongly bas~c  exchanger (type I) w~th 
trialkylamine active groups 

highly absorbent resin with strongly porous 
matrix and strongly basic active groups; spe- 
cially recommended as scavenger. 

For sugar juices treatment: 

KASTEL C 300 strongly acidic exchanger with sulphonic acti- 
ve groups 

KASTEL C 300 AGR porous highly crosslinked exchanger with 
sulphonlc actlve groups 

KASTEL A 105 weakly basic exchanger with tertlary amine 
actlve groups 

KASTEL A 501 D decolouriz~ng resln with a highly porous ma- 
trix and strongly basic active groups 

The Technical staff of Montecatini Edison, with their wlde experience 
in both the laboratory and Industrial fields, are ava~lable for consul- 
tation and collaboration on the various problems which may be enco- 
untered by end users and engineers in theapplication of these products. 

For further informat~on MONTECATIN1 EDISON S.D.A. & 
please apply Div~s~one Prodotti lndustr~a 

Sezione Resine Kastel Largo Donegani 112 
Telex 31415 MI 
Cables: GABROIND/KASTEL Milano (Italy) 

or to its sales organization in all parts of the world 



For high output in sugar production: 

Equipment 

Fully automatic Salzgitter 
Centrifugal FZ 1000 
Capacity: 
1000 kg per charge 

We build for the sugar industry : 

Equipment for Cane Sugar Factories 
Beet Sugar Factories and Refineries 
Cane Sugar Mills 
w i th  rollers up t o  40" x 84" 
Complete Mi l l  Plants for crushing 
capacities up t o  7500 metric tons 
Cane Sugar in 24 hours 
Drives for sugar cane mills 
Sugar Cane Cutters 
Sugar Cane Feeding Tables 
Sugar Cane Carriers 
Bagasse Intermediate Carriers 
Bagasse Carriers 

Beet Wheels 
Beet Washers 
Clarifying Plants for beet 
flume and washing water 
Rake Classifiers for flume water 
Pre-liming and Main liming 
Carbonation Tanks 
Sulphitation Tanks 
Settling Tanks 
Filters 
Preparation Plants for Milk-of-Lime 
Rake Classifiers 
for Milk-of-Lime and Raw Juice 

Preheaten 
Evaporators 
Condensers 
Vacuum Pans 
Crystallizers 
Fully Automatic Centrifugals 
Continuous Centrifugals 
Drying and Cooling Drums 
Tanks and Vessels 
Stirring Tanks 
Gearing 
Continuous Conveyors 

SALZGITTER MASCHINEN AG 
3327 Salzgitter-Bad . Postfach 1640 . Telephone: (05341) 3921 . Telex: 95445 smg d (Fed. Rep. of Germany) 



Tht, . , AUTOMATIC OPERATION 
OF SINGLE CANE CARRIER 

Qeq,. . . SYNCHRONIZED OPERATION 
OF TWO OR MORE CARRIERS 

JVOW. . . HYDRAULIC DRIVES FOR 
CANE FEEDER TABLES 
VARISPEED OPERATION WITH 

Jutonlatic 
Jdanual C O N T R O L  

for an existing Table or a new Table. 

Synchronized Table and 
EDWARDS 
ENGINEERING CORPORATION 

Carrier Operations. 1170 Constance St. New Orleans 70130, U.S.A. 
FLUID POWER 



Just like the egg of Christopher Colombus 

difusion in the cane sugar industry ... 
at last - a simple, ingenious and efJicient solution 

the "SA TURNE" 
(PATENTED ALL COUNTRIES) 

Complete continuous counter-current maceration 
drive ? 

construction ? 

feeding ? 
discharge of the bagasse ? 
circulation of the juices ? 

power ? 
wear and tear ? 

maintenance ? 
ground space ? 

3 rollers, 1 hydraulic jack 
1 $xed circular hollow tube - 
1 rotating ring 
by gravity 
by gravity 
by gravity 
about 30 HP 
insignijiican t 
negligible 
16' x 26' 

SOCIETE 
For documentation on the llSATURNE" write to:. 

SUCRIERE DE L'ATLANTIQUE (ENGINEERING) 
18, avenue Matignon - PARIS 8" - FRANCE 

Phone : 225 60.51 - 359 22-94 
Telex : 20.602 (JILION PARIS) 

cable address: SUCATLAN-PARIS- 



Hodag Products for the Sugar lndustd 
HODAG (26-6: a surface-active product for use in the crystallization and 
processing of sugar. By increasing circulation and reducing surface tension 
and viscosity of syrups and massecuites, CB-6 gives such benefits as im- 
proved quality of the sugar, increased exhaustion of final molasses, and 
overcomes operating headaches. 

HODAG VAP-99: a surface-active additive that inhibits scale formation 
and increases the efficiency of multiple-effect evaporators by reducing the 
viscosity and surface tension of the sugar juice. 

HODAG FLOCS 411: a high-molecular weight polyacrylamide-type product 
for use as a coagulant and flocculant in the clarification of sugar juice. 

HODAG RAPISOL: a surface-active additive specifically formulated for use 
in the Sugar Industry to  increase the penetration and cleaning power of 
caustic cleaning solutions. 

HODAG PH.2 Acid Cleaner: a non.corrosive granular acid cleaning agent 
specifically compounded for use in the Sugar Industry to clean evaporators 
and vacuum pans quickly, safely and economically. 

HODAG FLO-1: a surface-active additive for use in molasses to reduce vis- 
cosity, foaming and stickiness, particularly for blending into dry animal 
feeds. 

HODAG ANTIFOAM MG-89: an antifoam specially formulated to prevent 
foaming in the mixing and applications of agr~cultural sprays. 

More than 100 sugar factories and refineries throughout 
the world use these products regularly. Hodag technical 

I 

at other mills and factories. It takes just a moment 
send the Inquiry coupon below. Why not do it now? 

1 Company 

Address 

I Country 

1 = 1 m 1 - - ~ 1 1 - - - m m - - - - m - I I I -  

ODAG CHEMICAL CORPORATION HODAG INTERNATIONAL S 

S U R F A C E  A C T I V E  C H E M I C A L S  

7247 Nor th  Central Park Ave., Skokie, llllnois 60076 U.S.A. Cable Address: HODAG SKOKlElLL 



DIATOMITE FILTERAIDS with a difference 
Inert and chemically identical, various diatomites, nevertheless, do have 

character. The predominance of certain forms among the microscopic particles 
easily distinguishes the product of one mine from all others. 

Take Kenite's mine at Quincy, Wash. There we find a healthy proportion of 
unique Ladder shapes and boat frames that seem to add to the efficiency of 

Kenite Diatomite even after processing. Users are pleased. 

But don't take their word for it, or ours; try Kenite Diatomite 
in your own operation. 

Write for brochure or special information: 

CORPORATION 

ff YE KEN KENITE Overhill Building Scarsdale, N.Y. 10583 Tel. 914 SC 3-8110 



cane sugar 
industry 

completely 
exhausted by the 

DE SMET 
- - DIFFUSER 

Initial cost 
- ~ -..---..--..p 

Power required 1 
Maintenance [,,k'' ! 

STRAIGHT DIFFUSION 
(after cane cutters or shredder) 

SHORT DIFFUSER r-------------------- 
1 

(after flrst mill) EXTRACTION DE SMET S.A. c l 
EDEGEM -ANTWERP - BELGIUM 

ask for our new I ;; I 
,/lustrated booklet Send ~llustrated technical bulletln on I 

I De Srnet's cane sugar dlffuslon I 

( NAME- . TITLE 
I 
I 

- 

I ADDRESS_-_ - - - - - - - - I 
-- I 

STATE Z I P  I 
\ 

L------------- ------- J 
LABLES EXTRAXSMET ANTWERP TELEX 31824 
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Spectres infra-rouges des produits dialyds, 
W. W. BINKLEY. 

brunissants . canne finale et de certaines de leurs modiications. 
p. 195-197 

On rapport des ktudes avec la spectroscopie infra-rouge de polymbres "brunissants" B partir de mklasse B canne finale. Les 
etudes ont montre la prksence de groupes hydroxyles et carboxylates, pendant que le spectre de la modification proton& du 
polymere a indique la prbence probable d'un ion Zwitter. 

* * *  
Cassures dans les arbres de cylindres de moulins et quelques investigations. R. N. CULLEN et J .  R. ALLEN. p. 197-201 

On csquisse les causes de cassures d'arbres de cylindres de moulins A canne et decrit des moyens d'empccher quelques des causes, 
par exemple la corrosion et des concentrations de tension. On donne quelques details d'une investigation experimentale pour 
determiner lcs niveaux de tension dans un arbre d'un cylindre d'un moulin sous les conditions d'opkration. 

Evaluation de "Vap-99 de Hodag. R. MALONEY. p. 202-205 

L'auteur dkrit  quelques essais avec Hodag "Vap-99", agent surface active, pour determiner son utilite comme inhibiteur 
<incrustations dans un Cvaporateur a quadruple effet et en aidant entretenir le taux d'evaporation pendant des pkriodes d'opiration 
plus longues. 

Infrarot-Spektra der dialysierten, breunenden Produkten aus Rohrenmelasse und von einigen ihrer Modifikationen. W. W. BINKLEY. 
S. 195-197 

Infrarotspektroskopische Studicn von "braunenden" Polymeren aus Rohrenmelasse werden berichtet. Die Gegenwart von 
Hydroxyl- und Carboxylat- Gruppen wurde gezeigt, wahrcnd das Spektrum dcr protonierten Modifikation des Polymers auf die 
wahrscheinliche Gegenwart eines Zwitterions hinwies. 

* * *  

Zusammenbdche der Achsen von Mihlenwalzen und einige Untersuchungen. R. N. CULLEN und J. R. ALLEN. S. 197-201 

Man umreisst die Ursachen von Zusammenbruchen von Rohrmiihlenwalzenachsen und beschreibt Wege f i r  die Beseitigung 
ciniger von diesen Ursachen, 2.B. der Korrosion und der Anspannungskonzentrationen. Einzelheiten einer experimentellen 
Untersuchung, um die Anspannungsgrade bei einer Muhlenwalzenachse unter Betriebsverhiiltnissen werden dargestellt. 

Abschhhung von Hodag "Vap-99". R. MALONEY. S. 202-205 

Versuche mit Hodag "Vap-99" Obeflachenaktivmittel, urn seine Niitzlichkeit als Kcsselsteinverhutungsmittcl in einem 
Vierkorpewerdampfe und als Hilfsmittel fur die Erhaltung der Verdampfungsgeschwindigkeit wahrend langerer Operationsperioden 
werden gegeben. 

Espectros infra-rojos de 10s productos dorandos diilisados de melaza final de cafia y de algnnas de su modificaciones. W. W. BINKLEY. 
Prig. 195-197 

Se hace un informe acerca de cstudios de 10s espectros infra-rojos de 10s polimeres dorandos de melaza final de caiia. Revelan 
la presencia de grupos hidroxilico y carbbxilato, mientras el espectro de la modificacibn protonada del polimer sugiere la presencia 
probable de un ibn "Zwitter". * * 

Roturas de 10s hrboles de mazas de molinos de caiia y sus investigaciones. R. N. CULLEN y J. R. ALLEN. Prig. 197-201 

Se trazan razones para rotura dc Arboles de mazas de molinos de caiia y se describen metodos de evitar algunas dc las causas 
tal como corrosion y concentration de carga, Se presentan detalles de un investigacibn experimental para determinar las niveles 
de carga en un Arbol de un maza sobre cond~cioncs de la marcha. 

* * *  
Evaluacibn del "Hodag-99". R. MALONEY. Prig. 202-205 

Se presentan detalles de ensayos con "Hodag-99", un agente tenso-activo, para determinar su utilidad como inhibidor de 
incrustacibn en un evaporador de cuatro efectos y para ayudar mantenimiento del grado de evaporacibn durantc periodos 
prolongados de operaci6n. 
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Notes & Comments 
European beet area, 1969. 

As expected when the first estimates1 were issued, 
F. 0. Licht K.G. have produced revised figures for 
beet sowings in Europe2. However, apart from the 
major reduction in the area for France resulting from 
the inclusion in the earlier figure of the beet area for 
alcohol production, only minor changes have been 
noted and these only in Western Europe, the largest 
variation being an increase of 2000 ha for Greece. 
As a result of the changes the total area for Western 
Europe is set at 1,949,515 hectares (previously 
1,979,750 hectares) while the Eastern Europe estimate 
is unchanged at 4,768,000 hectares. 

Cuban sugar crop8. 
Reports from Cuba during recent weeks have 

indicated that the crop has run into difficulties again 
this year and the Cuban Prime Minister is understood 
to have stated in a recent speech that output to that 
date had reached only 4.3 million tons, compared 
with 4.7 million tons to the corresponding date in 
1968. Final details of last season's crop have not vet 
been announced but, according to thk estimates-of 
C. Czarnikow Ltd.. ~roduction probably did not 
exceed 5.0 million tons by much; if indked it did 
actually reach that figure. This year it seems probable 
that output will be well below that level. 

This situation raises problems as to Cuba's ability 
to fulfil her ISA quota. Consumption figures as sub- 
mitted to the International Sugar Council in recent 
years show a remarkable level of internal require- 
ments, rising to about 630,000 tons in 1967, of which 
some 200,000 tons were presumably used for purposes 
other than human consumption. Rationing has since 
been introduced but it seems unlikely that offtake 

.will thereby be reduced below about 450,000 tons. 
The new crop 1969170 is due to commence in 

October or November of this year and additional 
sugar may already be available for slupment before 
the end of the year from that campaign; on the other 
hand, of the current season's output, no less than 
491,000 tons is reported to have been produced prior 

to the end of last year and probably part of this 
tonnage was exported before 1st January, It seems, 
then, taking these various factors into consideration, 
that Cuba will not have more than some 4.5 million 
tons available for export during the current calendar 
year, and part of this will become available only very 
late in the year, at a time when the greatest demand 
among Cuba's traditional clients is over. 

The problem which will interest the market, of 
course, is how this quantity can be shared between 
the free market and the socialist group of countries 
as defined in the ISA, to whom Cuba may export 
without such sugar being charged to quota. Some 
guidance may be obtained from the schedule of exports 
in the comparable crop year of 1966, which in total 
amounted to 4,435,000 tons. In that year 3,258,000 
tons were shipped to Cuba's socialist trade partners; 
if this pattern were repeated this year only some 1.25 
million tons could be exported against Cuba's world 
market quota. Her current ISA entitlement is 
1,935,000 tons, which would indicate a possible 
shortfall of nearly 700,000 tons. Such a situation 
appears unlikely in view of Cuba's known commit- 
ments this year, but if the world market is not to 
suffer, then deliveries to the socialist group will have 
to be curtailed. In 1966 the USSR received 1,815,000 
tons from Cuba and China 620,000 tons. It is possible 
that deliveries to these destinations could be curtailed, 
but both have been prominent in the re-export trade 
this year and it would be surprising if these were 
marked down substantially. Several European 
countries could well manage their affairs with smaller 
deliveries from Cuba than they received in 1966 and 
it may be that economies in sugar will be effected in 
this direction. However, freight market reports indi- 
cate a steady flow of vessels carrying sugar to east 
Europe, so here again it must be assumed that deliver- 
ies will not be reduced to a marked degree below the 
1966 level. So far as concerns shipments to Asian 
socialist countries other than China, these are already 
higher than the total for the year 1966. 
pp - - -- -- - 

' I.S.J., 1969, 71, 129, 160. 
International Sugar Rpt., 1969, 101, (12), 1-4. 
C. Czarnikow Ltd., Sugar Review, 1969, (920). 93. 
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What, then, is the indicated pattern of Cuban expected usage in Western Europe for animal feeding, 
disposals of sugar this year? Domestic consumption other decreases in the Western Hemisphere being 
will certainly be reduced. Shipments to some trade offset by increases expected in Africa and Asia. 
partners will be maintained, while others will be 
reduced. Almost certainly the current ISA quota is production is be only 
beyond reach. To some extent those countries which 1'22% higher in 1969169 than in 1967168 while con- 
have export quotas or entitlements as a counterpart sumption is set at 3.06% higher, so that final stocks 
to their imports from Cuba will be able to call upon are expected to be reduced to only 17,260,959 tons 
stocks: this will not be the case for all such countries. Or 24'7% production. 
however, and it must be assumed that Cuba will not 
be alone among the socialist bloc in being unable to 
fulfil her ISA entitlement this year. 

International Sugar Council. 

The International Sugar Council met on the 28th 
May but at the time of writing no communiquC had 
been released. However, the Council announced at 
the end of its first day's session that it had been 
informed of shortfalls amounting to 378,000 tons but 
that it had been decided not to re-distribute these 
during the current period of stable market structure. 
Should prices rise in the future, the Executive Com- 
mittee can take steps to re-distribute shortfalls and 
the announcement indicated that the Committee 
would keep the market situation under continuous 
review. 

C. Czarnikow Ltd.' referred to rumours that the 
USSR had notified the Council of its inability to 
deliver the full entitlement of 1,100,000 tons to the 
world market but pointed out that, although it is quite 
possible that lower deliveries from Cuba may lead to 
a drop in Russian re-exports this year, the USSR is 
a net importer and, as such, had no need to make 
any such notification. 

* * * 
World sugar balance. 

F. 0. Licht K.G. recently published their second 
estimates of the world sugar balance for 1968/692 and 
these appear below with amended figures for the two 
previous crop years, SeptemberjAugust, in each case. 

1968169 1967168 1966167 
(metric tons, raw value- 

Initial stocks . . 18,679,092 18,655,227 18,561,040 
Production . . 68,379,858 67,552,336 65,800,724 
Imports . . . . 21,879,843 21,512,976 21,407,823 

108,937,793 107,720,539 105,769,687 
Exports . . 22,010,898 21,447,196 21,533,535 
Consumption . . 69,665,936 67,594,251 65,580,925 --- 
Final stocks . . 17,260,959 18,679,092 18,655,227 --- 

The most important adjustment has been the re- 
duction in the Cuban crop estimate from six to five 
million tons (a figure held by many to be still too 
high), partly offset by higher production levels in 
other countries, particularly India. Reduction in the 
estimated level of consumption for 1968169 compared 
with Licht's earlier figurea is largely due to a fall in 

Booker McConneU Ltd. 1968 report. 

Bookers Sugar Estates Ltd. in Guyana were 
frustrated in their hope of a record sugar crop by 
intermittent strikes, but 263,000 tons of sugar were 
made as against 283,000 tons in 1967 and a 5-year 
average of 247,000 tons. Given no interruptions, very 
abnormal weather or other unexpected setbacks, a 
crop of the order of a record 290,000 tons is expected 
for 1969. 

Despite drought and industrial unrest in Jamaica, 
Innswood Estates Ltd. made 23,100 tons of sugar and 
earned a small profit, while Holland Estate Ltd. built 
its production to 8700 tons and plans to make 10,500 
tons in 1969. The 1967168 crop in Nigeria yielded 
19,400 tons of white sugar, and the Nigerian Sugar Co. 
Ltd. made a small profit; the management plans to 
make nearly 24,000 tons in 1968169 and should earn 
a substantial profit. The hostilities in Nigeria have 
brought stringent exchange and import controls which 
have added to the company's problems and it cannot 
be foretold how long they will last. 

Bookers Agricultural and Technical Services, the 
Group's agricultural consultancy company, has 
strengthened its technical staff and is providing 
managerial, technical and training services. Activities 
are continuing in Nigeria, St. Kitts and Jamaica, and 
other studies in 1968 have been located in Kenya and 
Ghana, while work in 1969 is to include operations in 
Kenya, Tanzania and Trinidads. 

1968 was a better year for the engineering firms 
within the Group, with some improvement in profits. 
Hetcher and Stewart Ltd. have experienced a marked 
quickening of enquiries following the new Inter- 
national Sugar Agreement, while the capabilities of 
the Sigmund Pulsometer Pumps Ltd. division have 
been augmented by the acquisition in early 1969 of 
Plenty & Son Ltd., makers of mixers, filters and 
positive displacement pumps. 

United Rum Merchants Ltd. achieved significant 
increases in the volume of their UK and export 
trades, while profits were maintained by Guyana. 
Distilleries Ltd. and improved by Estate Industries 
Ltd. in Jamaica. Booker Line Ltd.'s three cargo . 
liners and the bulk carrier Booker Venture carried a 
total of 140,000 tons from the Caribbean in 1968. 

1 Sugar Review, 1969, (919), 89. 
International Sugar Rpt., 1969, 101, (13), 1-2. 

Vee also I.S.J., 1969, 71, 158. 
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lnf rared spectra of the dialysed browning 
products from cane final molasses and of 
certain of their modifications 

(New York Sugar Trade 
37 Warren Street, New 

T HE structure of the cane final molasses "brown- 
ing" polymers is yet to be elucidated. Their 
apparent complexity is understandable since 

these polymers are formed in a media containing 
nearly fifty potential reactants1. Even so, some 
characterization of certain of the polymers has been 
achieved by the classical functional group methodsz. 
Cognizant of their potentialities, we have undertaken 
to enrich these findings with contemporary instru- 
mentation in a new phase of our studies of the struc- 
ture of the cane final molasses "browning" polymers. 
The current contribution is the first in a series of 
papers utilizing spectroscopic methods. We report 
herein the application of infrared spectroscopy to 
these polymers and to certain of their modifications. 

EXPERIMENTAL 
Materials.-The isolation of the cane final molasses 

"browning"  polymer(^)^ and of its acetylatedzb and 
periodate-oxidi~ed~~,~ modifications have been de- 
scribed. 

Protonation of the Cane Final Molasses 
"Browning" Polymer(s) 

Nine grams of the polymer(s) in 200 ml of water 
were allowed to pass through a 40 cm high by 7-5 cm 
dia. column of a cation exchange resin* in the 
hydrogen (H") form at 25OC. The column was washed 
with 3 litres of water. The column effluent was con- 
centrated at 35-40°C under reduced pressure to 500 ml 
and dewatered further by freeze-drying, to yield 7.0 g. 

Technique.-The polymeric materials were dispersed 
in potassium bromide (about 1 mg per 400 mg KBr). 
The data presented in Fig. 1 were obtained with an 
infrared spectrophotometert. 

The infrared spectrum of the cane final molasses 
"browning" polymer(s) (Fig. 1 ~ )  showed four 
significant bands: at 3-07 microns (y) a strong, 
broad band characteristic of H-0 bond absorption; 
at 3 . 5 3 ~  a medium, sharp band indicative of C H  
absorption; at 6.20 p a strong, broad C=O absorption 
band and at 9 . 5 4 ~  a strong, very broad band. 

The spectrum for the acetylated molasses polymer(s) 
(Fig. 1 ~ )  possessed at least four informative bands: 
at 3 . 1 0 ~  a weak, broad bandin the H - 4  region of the 
spectrum; at 3 . 5 4 ~  a medium sharp band character- 
istic of C-H absorption; at 5 . 7 9 ~  a strong, sharp 
band indicative of the C=O of the acetate esteraa 
along with the medium, sharp band at 7 . 3 6 ~  (acetoxy 

Laboratory, 
York, N.Y., 10007 U.S.A.) 

methyl4a) and the large, broad band at 8 . 2 5 ~  ("acetate 
band"'.), and at 9 . 5 0 ~  a very strong, broad band. 

The spectrum of the protonated molasses polymer(s) 
(Fig. lc) displayed at least five significant bands: at 
3 . 0 5 ~  a strong, broad band for H-0 absorption; at 
3 . 5 2 ~  a medium, sharp band for C-H absorption; 
at 5 . 8 7 ~  a strong, sharp band overlapping with a 
second strong, sharp band at 6.14p, both bands being 
in the region for C=O absorption; at 9 . 5 0 ~  a very 
broad, strong band. 

The spectrum of the periodate-oxidized polymer(s) 
(Fig. ID) possessed at least five significant bands also. 
These were noted at 3 . 1 2 ~  strong and broad, at 
3.57 y medium and sharp, at 5 .89~  medium and sharp 
overlapping a strong, broad band at 6 . 1 2 ~  and at 
9 . 4 0 ~  a very broad, strong band. 

The empirical formula for the cane final molasses 
"browning" polymer(s) of 27,000 molecular weight, 
C,,-l,Hz,z,O,,N, had strongly suggested the presence 
in the polymer of a substantial hydroxyl group 
content2.. Acetylation studies2d indicated that the 
polymer repeating units did possess 6 or 7 groups. 
The infrared spectrum of the polymer (Fig. IA) 
without derivatization verified this high hydroxyl 
content by the presence of a strong, broad band at 
3 .07~.  Support for the soundness of the acetylation 
technique used in the assay for these groups was seen 
in the near disappearance of this band in the spectrum 
of the acetylated polymer (Fig. IB, weak band at 
3.10~). The strong, broad band at 6 . 2 0 ~  in Fig. 1~ 
was assigned to the C=O bond absorption of the 
carboxylate group expected to be present in "brown- 
ing" polymers generated from glycosyl-amino acids 
[the carboxylate group band of N-(carboxymethy1)- 
I-amino-1-deoxy-D-fructose, D-fructose-glycine, oc- 
curred at 6.20y5]. This carboxylate group band was 
noted in both the protonated and periodate-oxidized 
molasses polymers (6.14 and 6.12y, respectively). 

. - - -- -- 
' BINKLEY: Zeitsch. Zuckerind., 196691, 195. 

idem: I.S.J., (a) 1957, 59, 178; (b) 1958, 60, 62; (c) 165, (d) 
322; (e) 1961, 63, 112, (f) 239. 

idem ibid: I.S.J., 1957, 59, 64. 
* "Ambedite IR-120". Mallinckrodt Chemical Works. St. 

Louis, Mo., USA.) 
t Model 21, Perkin-Elmer Carp., Norwalk, Conn., USA. ' NAKANISHI: "Infrared Absorptlon Spectroscopy" (Holden- 

Day, Inc., San Francisco) 1962, (a) pp. 142,213; (b) p. 196. ' A m :  Awtralian J. Chem., 1959, 12, 280. 
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The strong, very broad band at 9 . 5 4 ~  is character- of periodate per hexose residue in the polymer, very 
istic of certain carbohydrate polymers, such as inulin6 intense after the uptake of 10.9 moles of oxidant1.. 
and a colorant from maple syrup7. No bands were Identical C=O band development has been noted in 
observed in the "finger print" region, 10-15y, of the periodate-oxidized cellulose~. This relationship be- 
spectrum of the cane final molasses "browning" tween carbonyl group production and periodate 
polymer(s). consumption supports earlier  finding^^;'.^^"^^ indicating 

The spectrum of the acetylated molasses polymer the probable Presence of hexose units or hydroxylated 
( ~ i ~ .  lB) possessed at least four bands which were residues in the cane final molasses "browning" 
not present in the untreated polymer (Fig. 1 ~ ) .  Three polymers. 
of these bands were attributable to the acetate group4:', SUMMARY 
the C=O bond at 5'79y3 the portion at 7'36p Infrared spectroscopy confirmed a high constituent and the so-called "acetate band" at 8 .25~ .  hydroxyl content in certain cane final molasses 

Protonation of the cane final molasses "browning" "browning" polymer(s). The spectrum of the acetyl- 
polymer(s) with ion exchange resins produced a ated polymer supported the presence of these hydroxyl 
notable change in its infrared spectrum. Overlapping groups with bands representing acetate ester groups 
bands appeared at 5.85 and 6 . 1 2 ~  in the spectrum of and the near disappearance of the hydroxyl band. 
the protonated polymer (Fig. lc). These bands are The emergence of a carbonyl band in the periodate- 
characteristic of the dipolar ions of amino acids oxidized modification was additional evidence for 
(Zwitter ions)". The band at 6 . 1 2 ~  is that of the the abundance of hydroxyl groups in the polymer. 
carboxylate ion as observed in the molasses polymer The spectrum of the polymer also revealed the presence 
(Fig. 1 4 .  The band at 5 . 8 5 ~  is probably that of the of carboxylate groups and the spectrum of its proton- 
protonated nitrogen in the amino acid residuesab ated modification strongly suggested the probable 
of this polymer modification. presence of a Zwitter ion. 

Althouah the spectra for the vrotonated and veriod- A -.r..c. .... ..--......- 
t3LhlV.J W LCVUlVlCR I ate oxidizGd mola'sses polymers possessed essentrally the 

same principal bands, the new strong band at 5 . 9 0 ~  The counsel of Professor R. W. BINKLEY of the 
(overlao~ing the band at 6.20,~. in Fig, lo) is attribut- Cleveland State University in the interpretation of the 
able t i  ?heuc=0 absorption' of thccarbonyl group infrared spectra is gratefully acknowledged. 

.. - - - - 
oroduced bv the oxidation. The intensity of this . .,i ...-, ,,.-... ,,,, ., ,,,, - V VKSlKACI  LN. ArtUl. LUCrtt.,  t7W, JU, L W U .  

band is dependent upon the extent of the dxidation; 7 U m ~ ~ w o o o  et a,,c J .  ~ o o d ~ e i e n e e ,  1961, 26, 397. 
it is detectable after the consumption of 3.9 moles 8 GUTHRIE: Advances in Carboh.vdrate Chem., 1961, 16, 147. 

Mill roller shaft failures 
and investigations 

By R. N. CULLEN and J. R. ALLEN 
Paper presented to the 13th Congress I.S.S.C.T., 1968 

lntrorluction the cracks were machined out and the shaft repaired 

I N Queensland, mills are worked hard and in 1962 by welding. Many of the faults occurred in the 
it became apparent that the failure of mill shafts journal fillets and these were verified using the 
was an industry problem to which the sugar magnetic particle inspection method of crack detec- 

Research Institute should give attention. tion. Those occurring just inside the shell were not 
vcrified other than by employing various ultrasonic 

The use flaw had been testing techniques such as testing from both ends of 
tried without much success a few years earlier, but the shaft and employing angle probes. 
a more modern version of this equipment was in- 
spected in 1962 and a searching test programme was The immediate problem of knowing the condition 
undertaken by Sugar Research Institute officers using of available rollers was solved in this way but the 
this much improved equipment, Techniques were longer range issues were to determine the reasons for 
developed which made it possible for an experienced the failures and eliminate these causes. 

' operator to detect with confidence cracks in shafts ~~~~~~t~ to calculate the stress at the journal 
and give a good indication of the magnitude of the fillet of a shaft introduce a number of unknowns upon 
defect. which the bending moment, shear forces and torque 

A survey of hundreds of shafts in the industry was depend. There is no reliable measure of the friction 
made and many of the shafts were found to be faulty. in the guides of the bearing, the distribution of load 
Some were condemned, some kept under observation, in the bearing is unknown, there is no information 
some transferred to lighter duty and in a few cases available on the position through which the resultant 
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force acts. The twisting moment is almost certainly 
varying with the position of the muff coupling as 
well as the position and state of the gearing. The stress 
concentration at the fillet may be calculated but 
uses data available from work on smaller diameters. 

Some of these may be considered to be second 
order quantities, but the bending moment assump- 
tions, for example, can have such a large influence 
on the final stress value that no reliance may be 
placed on what might appear to be a reasonable 
estimate of the position of the resultant force at the 
bearing. Add to this the probable fluctuation of the 
dynamic case which must be considered with a mill 
in operation and calculations alone appear to be 
impracticable. 

This concept of working with unknown quantities 
is nothing new to an engineering designer and it 
might be considered pedantic to worry over such 
details since some mill roller shafts have been in 
operation for years without the designer having 
access to full information. It is not pedantic, however, 
for a mill manager to be concerned that a new shaft 
breaks within a few weeks of the mill starting date. 
This has happened on occasions and good reasons 
must be found for such failures which occur usually 
at  the drive end journal inside fillet or just inside the 
shell loading. 

Corrosion 
An inspection of many shaft failures shows corro- 

sion to be present and the appearance of the failures 
are typically fatigue failures. Corrosion fatigue 
failures are to be expected in this type of application 
and to minimize the danger it is appropriate to try 
to exclude the corrosive environment and to reduce 
the level at which the alternating and intermittently 
variable stresses are present during mill operation. 
The material from which the shafts are made must 
also be suspect and extensive physical and chemical 
tests would naturally be undertaken where premature 
failures occur. 

The prevention of corrosion in general presents 
some problems but there were a large number of 
shaft faults found in the shell landings and it was 
evident that some penetration ofjuice with consequent 
pitting had occurred. This pitting and local corrosion 
can be effectively dealt with by providing a convenient 
rubbery seal at the end of the shell at the shaft shell 
interface. This is preferably done without mechanic- 
ally constrained rings. 

Investigations were carried out using various 
viscous liquids and pastes which are required to set 
and give a good bonding yet remain flexible. A test 
rig was designed to provide alternating stressing of 
fillets of these sealants in a bath of hot juice. The 
material "Lastomeric hard" which was the least 
expensive of those used in these tests proved to be 
the best. It has a heavy rubber base which is used 
in conjunction with a curing agent and this curing 
process takes approximately 14 hours. 

A shaft which had been treated by applying a 
fillet of this material to prevent ingress of juice 

between shell and shaft was examined at reshelling 
and there was no evidence of pitting in the shell 
landing area. 

Stress concentrations 
The fact that a number of comparatively new 

shafts have broken at  the inside fillet of the journal 
at the drive end clearly indicates some inadequacy in 
design or material. Chemical analysis, physical 
testing, metallographic studies and macroscopic 
examination have been used to evaluate the condition 
of the metal. These tests have not generally shown 
any unsuspected properties or inadequacies of the 
material which would be likely to cause failure in 
service without severe stressing. 

It is certain that a stress-raising effect occurs at the 
fillet of the journal and the stress concentration can 
be calculated. For many designs using a one-inch 
fillet radius this stress concentration factor is approxi- 
mately 1.7 and in accordance with PETERSON'S 
experimental evidence1 this value could be reduced by 
approximately 30% if the radius were increased to 
five inches. 

In adopting this solution there is some danger, 
since the bending moment increases linearly as 
successive positions along the shaft are considered 
towards the shell. At the same time removal of metal 
by increasing the radius reduces the section modulus 
which varies as the cube of the roll shaft diameter. 
The bending stress will depend upon the particular 
configuration of the bearings and shaft design and 
must be calculated for each case. 

The unfortunate fact is that, whereas the calculation 
to be performed is simple, doubtful assumptions 
must be made regarding the position of the line of 
action of the resultant force from the bearing pressure 
on the shaft. The distance of this resultant force 
from the cross-section of shaft considered determines 
the lever arm which, when multiplied by the magni- 
tude of the force, gives the bending moment at the 
cross section considered. 

From these considerations and after assessing the 
range of possible bending moments, it became clear 
that it was highly desirable to obtain measurements 
of bending moments, shear stresses and torque on a 
mill shaft in operation. 

EXPERIMENTAL 
Method 

The shaft chosen for the experiments was the 
top roller shaft on the 5th mill of a five-mill train. 
The top roller was hydraulically loaded. 

Strain gauges were fixed to the shell landings at 
each end of the shaft. This location was necessary 
to prevent gauge damage during mill operation. The 
levels of stress at this location were related to the 
critical fillet locations by direct calibration of the 
shaft when stationary. 

1 PETERSON: "Stress Concentration Design Factors" (Wilcy, 
New York), 1962, p. 75. 



MILL ROLLER SHAFT FAILURES 

Fig. 1 shows the preparation of the shaft and equip- 
ment used to bring out the signals from the strain 
gauges. Holes A, B, C and D were drilled and a groove 
E was provided in the shell. These provided conduits 
through which wires from both pintle 
and drive end gauge positions could be 
brought to the pintle end of the shaft 
where slip rings were located. 

Gauge protection was a major prob- 
lem which was solved finally by the use ,,,,, 
of adhesives and mechanical techniques 
which preserved the gauges from dam- 
age in the extremely humid and high 
temperature ambient conditions. 

(a) Pintle shear and pintle bending stress 
The values obtained for pintle shear stress at the 

inside fillet of the pintle journal are shown in Fig. 2. 
It canibe seen that pintle shear stress is independent 

WIRES TO 

1 / - - 1 9 S U m  -- 
ASSEMBLY 

I 

The strain gauges were arranged in 
sets on the shaft to measure the bending, OF GAUGES 

shear, and torsional stresses on the 
drive end and the bending and shear I POSITIONS OF -- 

MAXIMUM STRESS 
stresses on the pintle end. Because the 
outputs of those gauge sets measuring 1 5 l M m m  

bending and shear stresses were sinu- 
soidal owing to shaft rotation, it was Fig. 1. Diagram of mill roller shaft showing positions of strain 

gauges and passages for connecting wires necessary to arrange the angular posi- 
tioning of the guage sets s o  that each 
set could be sampled by the switching 
unit strain gauge amplifier combination / 

O  

twice each shaft revolution when the 
output was a maximum. Roll lifts at : 
both ends were measured with strain 
gauge beams. The results were recorded 2 
on a digital voltmeter-printer combina- 2 
tidn. 

Results 
The roll was calibrated for bending 

I 1 6  . 1 0 '  kg 
and shear stresses by applying hydraulic X I On . I O =  NO 

loads at fixed lever arms from the fillets. 
Gauges were positioned on the fillet 
to enable the stress concentration factor - - - T H E O R E I I C A I  S H E A R  

to be determined and to obtain a STRESS 

relationship between stress measured 1 2  
1 4  1 6  1 8  2  0  2  2 

at the shell landing and the stress at the ' 
PINTLE LOAD ( k g  x l o s )  - 

fillet. It was found that the stress 
concentration factor at the fillet was Fig. 2. Effect of pintle load on pintle shear stress 
1.39 compared with a theoretical value 
of 1.30 obtained from small diameter 
tests. This 7% increase is in agreement t l2 O 

with experiences of other workers 
using large diameter shafts. The torque : 
calibration was achieved by applying 
weights to a 4.5-metre arm rigidly 
attached to the roll. a,, 

The experiments to determine bend- 
ing and shear stresses were performed m s o  

at 16 combinations of drive and pintle $ 
loads giving top roll loads from 1.5 x $ 
105 to 2.2 x 106 kglmetre. Five repli- : 
cations were done for each combina- , 
tion. The period of each test was 10 
minutes or approximately 30 revolu- i 

tions. 4 

The points shown in Figs. 2 to 7 l2  
PINTLE L O A D  I k g  10') - 

represent the average values of the 
variables for the five replications. Fig. 3. Effect of pintle load on pintle bending stress 
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of drive load (ram pressure x ram area) and is 
within 5% of the theoretical value determined from 
the geometry of the shaft and the applied pintle 
load. This close agreement is not surprising when the 
simple geometry of the pintle end bearing is con- 
sidered. 

The values of pintle bending stress at the journal 
inside fillet are shown in Fig. 3. The pintle bending . ~ - 

stress is seen to be approximately 20% higher than 
the theoretical value calculated from the applied 
pintle load and the lever arm (distance between line a 

of action of load and journal inside fillet) on the a-- + 1 6  m 1 0 ' * ~  

assumption that the load acts at the centre of the . I $ .  1 0 4 k r l  

bearing. > - 1 -  -- A T H E O R E T I C A L  D k g  NOH,NbL 

However the pintle lever arm was found to vary D R l V F  5 H F I R  STRESS 
1 6  I  

with difference in drive and pintle lifts as shown in 1 6  1 8  2  o  2  2 2  4 

Fig. 4. The pintle lever arm, on the assumption DRIVE LOAD ( k g . 1 0 ~ )  - 
that the load acted at the centre of the bearing, was Fig. 5. Effect of drive load and difference between drive load 
25.4 cm. The high values of the experimentally and pintle load on drive shear stress 

determined lever arm account for the higher values 
of pintle bending stress. I 

1 0 -  - - - . - . . . - . -- 

+ 1 

P l N l l E  LFYEl l  A R M  
30  . - . 

E 20 
a u 

LL w 
c . 0  LI 1 

> w - 1  0 
+ *  1 I6 1 0  2  0 2.2 2.4 

0 9 1 i E  L O & O  - P l N T l E  Len0 DRIVE LOAD ( k g  . 13'1 A 

0 5 4 . 1 1 1 ' * ?  I 

I 6 . l o 3  , a Fig. 6. Effect of drive load and difference between drive load 
I I, . l i ~  I, and pintle load on difference between drive lift and pintle lift 

0  

A O k g  The fact that the stresses are less than the theoretical 
values and depend on the difference between drive 

- 
- 0  6  - 0  d  

i load and pintle load is due to the changes in lever 
- 0  2 

DRIVE L i i T  - PINTLE L IFT I c m i  -- arm that occur with changes in values of load differ- 
ence, accompanying the difference in roll lifts (Fig. 4). 

Fig. 4. Effect of difference in drive and pintle lift on drive and When the theoretical values of drive bending stress 
pintle lever arm were calculated using the experimentally determined 

(b) Drive shear and drive bending stress values of lever arms, they agreed with the observed 
The values obtained for drive shear stress at the values within 4 7%. 

inside fillet of the drive journal are shown in Fig. 5. (c) Drive torque 
The magnitude of the nominal drive shear stress It was found that torque on the top roll for set load 

ram pressure x ram area conditions showed periodic fluctuations of & 15% of --) is higher than the the mean value. The frequency of these fluctuations cross sectional area of shaft was 18 per roll revolution, corresponding to the 
theoretical value and is dependent on the value of number of teeth on the pinion. This is evidence of pintle load as well as the value of drive load. uneven load sharing on gear teeth due principally to 

It is higher for the greater difference between drive imperfections in gear geometry. 
and ~ in t l e  loads. This is because of the greater The results for average value of top roll torque 
downward force exerted by the tail bar when the are shown in Fig. 8. It can be seen that the scatter 
difference in lifts between the drive and pintle ends is appreciable. 
is greatest. The relationship between applied load lt has been demonstrated that it is possible to and difference in lift is shown in Fig. 6. employ strain gauges to measure the stresses occurring 

The values obtained for drive bending stress at the in a mill shaft in operation and to have these remain 
inside fillet of the drive journal are shown in Fig. 7. operative during several months of crushing. 
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1 6  1.8 2.0 2.2 2 4 

DRIVE LOAD ( k g  x 10') 

Fig. 7. Effect of drive load and difference between drive load 
and pintle load on difference between drive lift and pintle lift 
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Fig. 8. Effect of top roll load on top roll torque 
CONCLUSIONS 

The value of the pintle lever arm has been shown 
to be a significant factor affecting the magnitude of 
the stresses at the pintle journal inside fillet. Because 
the magnitude of the observed stresses is very close to 
the endurance limit of the usual shaft material, it is 

' essential that this lever arm at all times be kept to a 
minimum. This can be done by either limiting the 
value of difference in lift between drive end and 
pintle end or alternatively providing a better type of 
self aligning bearing. 

The difference in roll lift has an effect on the lever 
arm at the drive side opposite to the effect it has on the 
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lever arm at the pintle side. It is fortunate that the 
large differences in roll lift which give rise to the 
higher values of drive shear stress also give rise to the 
lower value of lever arm, thus lowering the values of 
drive bending stress. If, however the shaft is to 
operate with minimum difference between drive and 
pintle lifts for pintle bending stress considerations, 
it is essential that the extra shear force applied to 
the shaft by the rigid tailbar coupling to the prime 
mover be kept to a minimum. This can be done by 
increasing the flexibility of the tailbar by increasing 
its length or, where this is not practical, by providing 
a type of coupling that can accommodate misalign- 
ment of the prime mover output shaft and the top 
roller. 

/--- 

The general level of stress due to bending moment 
is high and unless design modifications as suggested 
above are introduced, the conventional shaft should 
be increased in diameter or a better class of steel 
used in the shafts. 
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Ultrasonic testing has proved to be a vaIuable 
inspection tool for use during the crushing season, 
as well as during the non-crushing season, to detect 
and observe the progress of flaws in a roller shaft. 
In this way shaft breakages in service can be mini- 
mized and a true assessment of the condition of mill 
shafts and spares can be maintained. 
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The authors wish to thank the Sugar Research 
Institute for permission to publish this paper and 
also wish to pay tribute to the members of the 
engineering staff who contributed so much to the 
instrumentation, calibration and testing work over a 
long period. 

SUMMARY 

2 0 - - ~  

The paper outlines the reasons for failures which 
occur in sugar mill roller shafts and describes how 
some of the causes of failure, such as corrosion and 
stress concentrations, can be avoided. An explanation 
is given to show some of the features of the geometry 
of shafts and overation of mills which make a ~urelv  
theoretical approach to an investigation df thk 
conditions of stress in a shaft unpractical. 

Details are given of an experimental investigation 
to determine the levels of stress in a mill roller shaft 
under operating conditions. A method is described 
for affixing strain gauges to a shaft so that stress 
readings can be obtained over several months of 
crushing. Varying conditions of roll load were 
employed and measurements were made of the bend- 
ing and shear stresses at the journal fillets at each 
end of the roll. In addition measurements were made 
of the torque at the drive end. Results obtained from 
the experiments are presented and discussed. It  was 
found that an extremely significant factor affecting 
the magnitude of the bending stresses was the relative 
lifts of the drive and pintle side of the roll. 

Conclusions are that the shafts are highly stressed 
and recommendations are made for the design of 
shafts and modifications to mills. 



Hodag "Vap-99" Evaluation 

By R. MALONEY, Factory Chemist, Andrews Sugar Factory, Barbados 

(In cooperation with the Sugar Technology Research Unit, 
Edgehill, Barbados, West Indies) 

E XPERIMENTS were carried out with Hodag 
"VAP-99" applied to quadruple evaporators to 
determine its usefulness as a scale inhibitor or 

in helping to maintain evaporation rate over longer 
periods of operation. The concentration used was 
10 p.p.m. on weight of mixed juice applied continu- 
ously to the evaporator supply tank by a metering 
pump. 

It can be appreciated that to determine the actual 
deposit of scale with and without Hodag "VAP-99" 
would be quite difficult, so it was decided to base our 
findings on the evaporation rate over a period without 
"VAP-99" and a period with "VAP-99". Four runs 
were made: two 6-day periods without Hodag "VAP- 
99" with cleaning on the 7th day; one-6 day period 
with Hodag "VAP-99" with cleaning on the 7t h day 

FIGURE I 

GRINDING RATE 

NOHODAG 1113 12/3 13C) 14B 1513 1813 1Bls 1913 20l3 2113 22/3 23l3 

HODAGVAP-99 2513 2613 2713 2813 2913 30B 114 2/4 314 U4 514 8N 714 8/4 914 1014 
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W A G  VAP-90 2513 2613 2713 2813 2913 3013 114 214 314 414 514 614 714 814 914 1014 
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one 10-day period without cleaning. During the test 
runs, an effort was made to maintain a constant 
grinding rate, and to keep the syrup Brix between 
65" and 70" with the imbibition water as the variable. 

Observation at the end of two 6-day periods 
without Hodag "VAP-99" showed that the 3rd and 4th 
vessels had quite a heavy deposit of hard scale which 
was not completely removed by mechanical cleaning. 
(No chemical cleaning is used.) The weight of scale 
collected from one tube after drying was approxi- 
mately 18 grams. 

- - -- - 

After the first 6-day period with Hodag "VAP-99" 
the scale deposit seemed to be much reduced and 
was much softer and easier to clean; it was estimated 
that about 80% of the tubes were thoroughly clean 
after using mechanical cleaning. The weight of scale 
collected from one tube after drying was approxi- 
mately 13 grams. 

At the end of the 10-day period with Hodag 
"VAP-99" the scale deposit again appeared to be 
much softer and comparatively easy to clean. It was 
estimated that all the tubes were thoroughly clean 

Table I .  

ANDREWS SUGAR FACTORY 

Hourly Averages 

TID~ TOIS T o l l S ~ m I  a h  
OATE . Wmrlhr. Evqlhr. Juin x Enp. 

syrup 
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FIGURE 3 

EVAPORATION RATE 

NOHODAG 1113 12/3 13/j 1413 1513 16B 

HODAG VAP-99 2513 2613 27/5 28/j 29/3 J1/3 

after the use of mechanical cleaning. The weight of 
scale from one tube after drying was approximately 
15 grams. 

It can be seen from Table I and Figs. 1-3 that 
for the first two 6-day periods without Hodag "VAP- 
99" the average evaporation rate per hour was 
63.66 and 61.74 tons. There was a decline in the 
evaporation rate from the 1st to the 6th day in the 
first period of 2.1 tons water per hour and from the 
1st to the 6th day in the second period of 3.3 tons 
water per hour. 

In the first six-day period with Hodag "VAP-99" 
the average evaporation rate was 62.96 tons water per 
how with a drop from 63.36 tons water per hour on 
the &st day to 62.25 tons water per hour on the sixth 
day, a reduction of 1.1 tons water per hour over the 
period. During the 10-day period with Hodag 
"VAP-99", the average evaporation rate was 66.37 
tons water per hour with a drop from 65.72 tons 
water per hour on the first day to 63.52 tons water per 
how on the tenth day, a reduction of 2.2 tons water 
per hour. It should be mentioned here that on the 
fourthday of the 10-day run with Hodag TAP-99" we 
encountered some difficulty with vacuum owing to 
over-heated injection water. On the sixth day,rtubes 
were found leaking in the 3rd vessel of the quadruple 
effect evaporator and a stop had to be made for 
repairs; during this period it is felt that there was a 
certain amount of baking of the tubes which might 
account for the faster fall-off of evaporation rate 
during the ninth and tenth days. 

It is our opinion that Hodag "VAP-99" does help 
in maintaining evaporation rate over a longer period 
of time and also produces a softer scale deposit 
which makes for much easier mechanical cleaning. 

Conclusions 
As;will be seen from the report, there is no doubt 

that Hodag "VAP-99" did have a significant effect 
both in maintaining evaporation rates and in improv- 
ing the condition of the smaller amount of scale 
produced during its use. Whether the use of Hodag 
"VAP-99" can be justified economically in Barbados 
is not so easily established. 

Used at the recommended rate of 10 parts per 
million on juice at the price to the factory in Barbados 
of E.C. $1.50 per pound, it would cost about 3.5 cents 
per long ton of cane or almost 30 cents per ton of 
sugar (15 cents US currency). 

Directions in which savings could possibly be made 
as a direct result of using Hodag "VAP-99" are 
discussed below, with comments on the local 
situation as it seems to affect these savings. 

1 .  Evaporator efficiency 
In cases where the evaporator capacity is smaller 

than it should be for the required milling rate the fall- 
off in evaporation rates during the course of a week's 
run may make it necessary to reduce imbibition 
towards the end of the week. If this reduction is 
severe enough to affect the mill extraction of sugar 
significantly, anything which would enable the 
efficiency of evaporation to be maintained would 
then directly increase the recovery of sugar. It 
would, of course, be much better to increase the size 
of the evaporator, but as a temporary measure or if 
this problem was only occasionally experienced (for 
example in crops when scaling was particularly severe) 
then the advantages of using some additive to reduce 
scaling even marginally might prove to be economic- 
ally justified. 
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2. Cleaning costs 
Since evaporator cleaning is normally paid for on 

a task basis, a softer scale as such would not show 
any saving. It would only be if a two-week run 
without cleaning could be successfully achieved that 
a reduction in cleaning costs could offset the cost of 
the chemical. 

Cleaning costs naturally vary from one factory to 
the other, but allowing for labour, wear and tear on 
cleaning equipment, etc., a weekly clean would not 
cost a factory more than E.C. $80 at most. Fort- 
nightly instead of weekly cleaning over a 16-week crop 
would, therefore, only show a saving of about E.C. 
$650-much less than the cost of chemical for even 
our smallest factory. 
3. Greater Cane Throughput 

There is no question of weekend stops being forced 
on the factories by the necessity to clean evaporators. 
The cane supply is always limited at weekends and a 
mill stoppage for several hours is inevitable. 

However, should particular circumstances arise 
where Hodag "VAP-99" could be applied at least 
we are quite happy that it will have some effect on 
the scaling. 

We would like to thank Hodag International who 
made it possible for these test runs to be made. 

* * *  
The following material is not part of the original 

Barbados report but is mainly technical information, 
supplied by the manufacturers of Hodag "VAP-99", 
describing the method by which the additive functions. 

Hodag "VAP-99" is a surface-active additive used 
in evaporators to reduce scale formation and improve 
evaporator efficiency. The viscosity and surface 
tension characteristics of the juice are reduced, 
increasing the velocity of the juice across the tube 
surface, greatly improving circulation and heat 
transfer. Localized over-heating is prevented and 
scale deposits are appreciably reduced. 

---------------- ----- LIQUID ----- 
-------------I.- - ----------- 

VAPOUR 

In contrast, if the liquid has a low tendency to wet 
the surface, the vapour bubbles will spread out at the 
surface and be set free only when comparatively 
large. This gives a lower coefficient of heat transfer 
since the rate of heat transfer to the vapour is much 
less than to the liquid. Therefore, more efficient 
evaporation and boiling in the evaporators can be 
obtained if the wetting power of the sugar juices 
can be enhanced. 

In addition, calcium salts possess a "reverse" 
solubility, causing them to be precipitated at the tube 
surface where the higher temperature reduces the 
solubility. By improving the rate of heat transfer, 
this localized overheating is prevented, and the 
scale deposits are minimized. 

Another mechanism for reducing scale is to use a 
chelating agent to solubilize the calcium salts and 
prevent their deposition. This is a stoichiometric 
relationship and requires that the chelating agent be 
added in direct proportion to the amount of calcium 
ions present in the juice. In most cases, the cost is 
prohibitive to effect a material reduction in scale. 

Surface activity, on the other hand, is independent 
of calcium content. Thus trace amounts of surfactants 
can produce a substantial effect, dependent only on 
the surface area of the tubes rather than calciumion 
content. This gives a means of causing profound 
effects at a minimum cost. 

Brevities 
Chile record campaign1.-Production of sugar in 1968 was 

the best recorded since the establishment of the industry, fifteen 
years ago. It was 1676 higher than that of 1967 and will cover 
57.5% of annual domestic consumption. The area sown to 
beet was 31,122 hectares, against 28,900 ha in 1967 and 21,042 ha 
in 1966, and the yield was 38.3 metric tonslhectare compared 
with 36.3 in 1967. The total slice was 1,193,713 tons as against 
1,047,926 tons in 1967, and sugar production was 172,506 tons, 
compared with 148,922 tons in 1967 and 109,322 in 1966. 
Molasses production was 39,635 tons as against 35,081 tons in 
1967, and dried pulp production 51,460 tons compared with 
45,484 tons. * * * 

Swaziland sugar crop, 1968/692.-Swaziland produced a 
record 169,296 short tons of sugar in the 1968169 season, 4457 
tons more than the figure for the previous season. The Swazi- 
land Sugar Association stated that, but for the effects of frost 
in the southern growing areas, the production figure would 
certainly have been appreciably higher. During the year, 12,043 
tons of sugar were sold locally and exports were 149,487 tons, 
including 97,725 tons to the UK, 37,794 tons to Canada, 
6759 tons to the USA, 6295 tons to Zambia, 720 tons to Malawi 
and 192 tons to Rwanda. Molasses production for the 1968169 
season totalled 45,673 tons. 

* * * 
Fig. 4. Effect of interfacial tension on the shape of bubbles 

of vapour Hawaii 1968 sugar production8.-The official figure for sugar 
M ~ A ~ ~ ~ ~  in his text on - ~ ~ ~ t  T ~ ~ ~ ~ -  production in 1968 was 1,232,182 tons of 96" raws, only 1939 

tons less than the record crop of 1966 and the second highest mission", if the interfacial tension is low at the boiling in the history of the Island$s industry. 
liquid surface, or, in other words, if the liquid has a ~ ~ ~ -. - . ~ . .. 

high tendency to wet the surface, the vapour bubbles 
I Bo,. Remolachero. Febmary 1969. 

will be pinched in at  the heating surface and readily z ~ ~ ~ i ~ ~ ,  ~ ~ ~ i l  1969, p, 27. 
set free (see Fig. 4). Sugary Azucar, 1969,64, (3), 58. 



Influence of urea-on germination in sugar cane. R. A. 
AREVALO. Rev. Agron. Noroeste Argmtino, 1966, 5, 
(1-2), 155-164.-Planting setts (3 buds) of cane 
variety CP 34120 were subjected,'?lO days after 
cutting, to treatment with 3 diierent concentrations 
of urea for 2 hours and then immediately planted. No 
significant results arose from the treatment. 

* * * 
Preservation of sugar cane planting material. M. A. 
SCARSI and D. M. MORIN. Rev. Agron. Noroeste 
Argentino, 1966, 5, (1-2), 165-173.-Results are 
given of trials with a new pit method of storing sugar 
cane planting material required at a later period of 
the year for planting. Three different varieties of cane 
were used-early, medium and late. It was concluded 
that this method results in 10% more viable buds 
than the traditional method of storage. It gave better 
protection against harmful insects and putrefactive 
agencies. 

* * *  
Herbicide application in sugar cane cultivation. 
E. CERRIZUELA, J. A. MARIOTTI and R. AREVALO. Rev. 
Agron. Noroeste Argentino, 1966, 5, (1-2), 181-206. 
Results are given of extensive trials with various 
herbicides. The effects on different individual weeds, 
including some that are particularly troublesome 
(e.g. nut grass, Cyperus rotundus and Johnson grass, 
Sorghum halepensis), are recorded. 

* * +  
Effects of different hot air treatments on germination 
of sugar cane. E. CERRIZUELA and J. A. MARIOTTI. 
Rev. Agron. Noroeste Argentino, 1966, 5, (1-2), 207- 
208.-The variety of sugar cane used in the tests was 
CP 34-120 and the duration of treatment (58°C) 2, 3, 
4, 5, 6 and 7 hours. Results are given in a table. 
Differences were not significant. 

Future equipment for the sugar industry. W. J. LANDRY. 
Sugar J., 1968, 30, (lo), 24-27.-The writer considers 
that during the next 10 years field implements will 
become more multi-purpose, there will be less 
dependence upon high-clearance tractors, harvesters 
will take on a new look and transport equipment will 
carry more payload. 

* * *  
Cytogenetical studies in Narenga porphyrocon~a. I. 
Study of karotype and abnormalities in meiosis. 
D. JAGATHESAN and T. V. SREEMVASAN. Cytologia, 
1967, 32, (I), ll-18.-Results of studies on meiosis 

and pollen mitosis in twenty plants of Narenga 
porphyrocoma are discussed. N. porphyrocoma is a 
species found in Northern India and was formerly 
included in Saccharum as S. narenga. Its use as a 
parent in cane breeding has been advocated by a 
number of authors. 

* * * 
Cation exchange capacity of roots and yield potential 
in sugar cane. K. C. RAo, T. N. KRISHNAMURTHY 
and J. T. RAo. Plant and Soil, 1967, 27, 314-318. 
Results are given of tests to determine the cation 
exchange capacity in sett roots (collected 30 days 
after planting) and shoot roots (collected 95 days and 
135 days after planting) of six high-yielding and five 
losielding hybrid cane varieties. 

Sugar cane variety trials in TucumAn (Argentina). 
R. F. DE ULLIVARRI and W. KENNING. IDIA, 1967, 
(229), 26-46.-Old and new varieties in Tucumhn are 
discussed and data given in regard to yields from 
trials carried out at various centres. Differences in 
yield are continually being studied in order to warrant 
recommendations for planting. 

Non-sugar constituents in sugar cane juice and varietal 
selection. (A) J. T. RAO, K. C. RAo and R. NARASIM- 
HAN. Proc. Seminar S.  Indian Sugar Cane & Sugar 
Tech. Assoc., 1967, 29-33. ( B )  A. C. CHATTERJEE. 
ibid., 35-37. (C) J .  W. KHANOLKAR and R. VAIDYANA- 
THAN. ibid., 39-47. 
(A) The chemical composition of cane and juice and 
juice soluble solids content (%) are tabulated, and the 
effects of the various constituents on such factors as 
cane protein syathesis, disease resistance and factory 
processing are discussed. 
(B) The constituents of cane juice and selection of 
cane varieties are discussed and a list is given of a 
numbs: of varieties with their yields and average 
juice pol, purity, reducing sugars content and fibre 
content, and whether the varieties are smut- or red rot- 
resistant. 
(C) Among the themes discussed are the factors 
affecting the composition of cane juice, the con- 
stituents of cane juice, removal of inorganic non- 
sugars, varietal selection of cane, and the relationship 
between processing difficulties and cane variety. 
Particulars are given of the varieties processed and 
performance levels at Madurantakam Co-operative 
Sugar Mills Ltd. 
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Effect of various levels, method and time of appli- 
cation of phosphatic fertilizers on the quality of sugar 
cane in v.c. canal tract of Mysore State. S. VEN- 
KATARAJ, M. GOPALAREDDY and G. V. HAVANAGI. 
Proc. Seminar S.  Indian Sugar Cane & Sugar Tech. 
Assoc., 1967. 49-58.-Results are given of fertilizer 
experiments carried out at Mandya Regional Research 
Station. The optimum rate of application was 
considered to be 75-100 Ib P,O, per acre. Application 
of phosphate at planting improved the quality of the 
juice, compared with application at  earthing-up, but 
the latter increased cane yield. 

Inliuence of soil and plant moistures on juice quality 
of sugar cane. G. N. RAO, P. H. RAo and P. V. R. 
RAo. Proc. Seminar S. Indian Sugar Cane & Sugar 
Tech. Assoc., 1967, 59-63.-Experiments on the effect 
of irrigation, nitrogen and plant moisture on cane 
juice quality are discussed. 

* * *  
Problems on cane quality in 1966-67 in Nizam sugar 
factory. A. S. S .  MURTHY and A. SOMASUNDARAM. 
Proc. Seminar S. Indian Sugar Cane & Sugar Tecli. 
Assoc., 1967, 65-86.-A report is presented on cane 
processing in 1966167 at Nizam I and I1 sugar factories, 
with notes on the effect of disease on juice quality 
and the deterioration of stale cane. 

* * * 
Agronomic practices and their relationship to cane 
quality-Nellikuppam sugar factory area. ANON. 
Proc. Seminar S. Indian Sugar Cane & Sugar Tech. 
Assoc., 1967, 87-114.-Factors affecting cane quality 
discussed include month of crushing, climate, and 
fertilizer application. Results are given of N-P-K 
experiments. 

* * * 
Influence of certain agronomic practices on cane 
quality in Andhra Pradesh. M. LAKSHMIKANTHAM. 
Proc. Seminar S.  Indian Sugar Cane & Sugar Tech. 
Assoc., 1967, 1 15-121 .-An account is given of recent 
work at the Sugar Cane Research Station, Anakapalle, 
on cane varieties and recommended schedules of 
fertilizerTapplication and cultivation methods. 

* * * 
Agronomic practices in relation to quality in sugar cane. 
A. C. CHATTERJEE. Proc. Seminar S. Indian Sugar Cane 
& Sugar Tech. Assoc., 1967, 122-124.-The writer 
highlights India's low average yield of cane per acre 
compared with other major cane-producing countries, 
for it is only 14.5 tonslacre (Hawaii 62 and Australia 
and Mauritius about 20). Recommendations to 
improve agricultural practices are listed. 

Maturity of sugar cane in relation to time of planting 
and harvest at  Cuddalore. C. EKAMBARAM, V. A. 
SAKUNTHALA and C. CHOCKALINGAM. Proc. Seminar 
S. Indian Sugar Cane & Sugar Tech. Assoc., 1967, 
125-137.-Experiments were conducted on varieties 
Co 658 and Co 783 during 1963-65 to determine the 

effect of time of planting and harvest on maturity 
and juice quality and yield. Results are tabulated. 

Studies in trash mulching as affecting cane and sugar 
yields. A. SANANDACHARI and K. K. P. RAO. Proc. 
Seminar S. Indian Sugar Cane & Sugar Tech. Assoc., 
1967, 138-148.-The literature on this much-discussed 
subject and experience in other countries are reviewed. 
Experiments at the Anakapalle Sugar Cane Research 
Station are recorded. Under prevailing conditions, a 
trash blanket did much to conserve soil moisture. 
There was marked reduction in weed growth and in 
the incidence of early shoot borer. No marked bene- 
ficial effect on cane yield was noted, considered to be 
because of the adverse effect of the trash on stalk 
population. This might have been reduced by using 
less trash. 

* * *  
Agronomic practices in relation to quality in sugar 
cane. R. VADYANATHAN. Proc. Seminar S.  Indian 
Sugar Cane & Sugar Tech. Assoc., 1967, 149-152. 
The author discusses the subject in relation to the 
Madurantakam sugar factory area, and covers 
climatic effects, soil type and irrigation, summer 
preparatory work, cane planting, varietal situation, 
effects of fertilizer application and irrigation on cane 
quality, the more important factors affecting cane 
quality, and harvesting. 

* * * 
Diseases of sugar cane prevalent in India in relation to 
quality. K. V. SRINIVASAN. Proc. Seminar S. Indian 
Sugar Cane & Sugar Tech. Assoc., 1967, 168-170. 
Cane diseases prevalent in South India are discussed, 
and particularly those found in the Nizamabad 
district of Andhra Pradesh. 

Insect pests of sugar cane. R. A. AGARWAL. Proc. 
Seminar S.  Indian Sugar Cane & Sugar Tech. Assoc., 
1967, 171-175.-The losses caused by specific insect 
pests are discussed and methods for control of top 
and shoot borers and scale insects described. Insect 
pests of cane in South India are mentioned, particu- 
larly the internode borer Froceras indicus Kapur and 
the scale insect Melanaspis glomerata. 

Inproved sugar cane varieties for the southern states 
(of India). J. T. RAO. Proc. Seminar S. Indian Sugar 
Cane & Sugar Tech. Assoc., 1967, 183-185.-The 
chief characteristics of new cane varieties adopted 
commercially in South India are listed. These varieties 
are slowly replacing Co 419. 

Co 6611-a substitute for Co 312 in western Uttar 
Pradesh. R. L. BHOJ and P. C. JAPOOR. Indian Sugar, 
1968, 17, 805-808.-The popular variety Co 312 is 
condemned on account of high susceptibility to red 
rot. Reasons are given why Co 6611 should prove a 
good substitute for it in Uttar Pradesh. 
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R8le of cultnral methods in the cultivation of the ratoon conditions for cane in the Peshawar valley are des- 
crop under deficient irrigation. B. K. MATHUR and cribed, notably winter cold and a short growing 
A. SINGH. Indian Sugar, 1968,17, 815-822.-Experi- season. As a result of trials the three most promising 
ments in the utilization of trash to conserve moisture varieties were: CP 481103, N:Co 310 and CoS 321. 
under conditions prevailing in the eastern tract of * + *  
Uttar Pradesh are described. Mulching with trash 
without dismantling the ridges is recommended for The r81e RSD in sugar cane 
general cultivation. varieties. R. J. STEIB and S. J. P. CHILTON. Sugar J., 

* * *  1968, 30, (12), 10-12.-Data are given for reduction 
in yield due to ratoon stunting disease (RSD) in tons 

Phosphatic fertilizers for sugar cane. R. WYAT~. S, per acre in present commercial varieties in Louisiana. 
African Sugar J., 1968, 52, 417-429.-The more Both RSD and sugar cane mosaic are responsible for 
important phosphatic fertilizer materials used in the severe losses. However it is felt that, if they are 
South African sugar industry are described and kept under control, the highly productive varieties 
discussed, such as superphosphate, double and treble now available, plus those in the pipeline, should not 
superphosphates, ammoniated superphosphate, rock "run out" as fast as varieties grown prior to control 
phosphates, basic slag and basic superphosphate. of RSD by heat treatment. 
Investigations on phosphatic fertilizers in other * x * 
important cane-growing countries such as Hawaii, 
Mauritius and Australia are also discussed and A comparison of two methods of checking field PoPu- 
suggestions made for future research. lations of the sugar cane borer. R. MATHES. Sugar 

* * *  Bull., 1968, 46, (I@, 7-13.-A brief description of 
the two methods is given and their respective advant- 

Over forty Years with cane Pests. R. W. MUNGOMERY. ages and disadvantages discussed. Details are supplied 
Australian Sugar J., 1968, 60, 51-55.-The author, of replicated field tests in which the two methods 
Assistant Director of the Queensland Bureau of were directly compared. 
Sugar Experiment Stations and a well known ento- 
mologist, who is retiring, gives an interesting survey Y X *  

of cane Pests in Queensland during his long period Cane hain braking investigations. R. A. JAMES and 
of service. C. R. MURRAY. Producers' Rev., 1968, 58, (5), 17. 

Y t + This paper indicates how the average speed, reliability 

Fertilizing of cane: regional experiments in and safety of mainline cane transport systems in 
Tucumhn, Argentina. G. KENNING V. and R. F. DE Queensland can be improved. 
ULLIVARRI. IDIA, 1967, (239), I-23.-Results are * * x 
given of fertilizer trials (N-P-K) on various sugar cane 
estates in Tucumbn, the location of the estates being Investigations into chemical control of arrowing. A. C. 
indicated in a sketch map. ARVIER. Producers' Rev., 1968, 58, (5), 21.-Some of 

* * *  the results obtained in other countries are briefly 
reviewed and an account given of preliminary trials 

Clean seed-the key to higher yields. ANON. The in ~ ~ ~ ~ ~ ~ l ~ ~ d  using - ~ i ~ ~ ~ ~ - ,  -paraquatw and 
Link (Natal), 1968, (4), la.-fie menace of ratoon ''Monuron", the cane variety being N:Co 310, which 
stunting disease to South African cane growers is is prone to flower freely in some areas of Qoeensland. discussed and the point stressed that the disease is ~~~~l~~ were promising further trials are con- 
more damaging under drought conditions and with templated. 
cane on poor or ill-managed soils. The need for seed- + * * 
cane nurseries and heat treatment of seed-cane is 
explained and details given of the correct treatment The Dalton BHC box. ANON. Australian Sugar J., 
of setts or "seed". 1968, 60, 125.-This new BHC distributor, designed 

* x + by a Mr. C. DALTON of Ingham, is the result of in- 
creasing interest in frenchi grub control with BHC. 

MixedcroPPingof wheat with sugarcane. S. D. FAsrH1 It is described and illustrated. The box is attached 
and M. HUSSAIN. W. Pakistan J. Agric. Res., 1965, directly behind the fertilizer box of the planter. An 
3, (4), 10-15.-1ntercropping experiments Showed extended shaft operates through both boxes and 
that best yields and incomes were obtained when drives the fertilizer agitator and the BHC agitator. 
cane was planted in September and an intercrop It delivers a band of BHC dust across the 
wheat was sown in November. Planting both in width of the planted row. 
mid-October was easier but gave lower yields of both 
crops. September planting of cane gave a 38% higher * X X  

cane yield than March planting. The diseases of sugar cane (in Mexico). ANON. Bol. + * * Azuc. Mex., 1968, (219), 22-23.-A brief account 
The search for suitable sugar cane varieties in the is given of ratoon stunting disease and mosaic in 
Peshawar valley. 0. J. MIAN. West Pakistan J. Agric. Mexico with precautionary measures that may be 
Res., 1965, 3, (4), 79-84.-The exacting climatic taken. 
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plates and immediately washes.each cake down Write for further details and actual production 
the drain one at a time. Regardless of cake thick- data. Representatives throughout the world. 
nesses, the filter tank never becomes jammed 

Conroe, Texas U.S.A. 77301 Telephone AC 713-756-4471 
Cable address: SPAFILCO 
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Sugar beet in the North. 'P. WARI). British Sugar 
Beet Rev., 1968, 36, 129-131.-An account is given 
of the methods adopted by some sugar beet'growers 
in Scotland engaged in mixed farming, special empha- 
sis being given to mechanization practised and 
economy in labour. 

* * * 
The sugar beet nematode. J. ALTMAN. Sugar J., 1968, 
31, (2), 29-33.-A general account is given of this 
pest, one of the major problems of the sugar beet 
industry. Losses in yield due to it in Colorado are 
estimated to average 10-20% in all areas studied by 
the author. On many farms losses may reach 50-75%. 
Results are given of extensive soil fumigation tests 
with "Telone". 

* * *  
Weed control in sugar beets. W. F. MEGGITT. Sugar 
Beet J., 1968,31, (3), 14-15.-In the use of herbicides 
withsugar beet, soil properties such as clay and organ- 
ic matter content may have an important bearing. 
"Pyramin" plus TCA has proved to be an effective 
combination for pre-emergence control of annual 
broad-leaved and grass weeds. In 1968 a new com- 
bination, "Pyramin" plus "Ramrod", became avail- 
able for trial. This is discussed. 

Influence of aneuploid plants on the yield of polyploid 
sugar beet varieties. K. H. BAROKA, H. GEIDEL and 
W. HAUFE. Zucker, 1968, 21, 282-286.-The com- 
mercially available varieties of polyploid sugar beet 
are usually mixtures composed of anisoploid plants. 
Using a model of competition, in this investigation 
the influence of aneuploid plants that are found in 
polyploid varieties and which cause reduced yields, 
was examined with regard to its effect on the average 
yield of the varieties. On the basis of results as well 
as by a critical consideration of the problem concern- 
ing the occurrence of aneuploid plants it could be 
shown that yield reductions caused by these plants 
generally are overrated: thus the aneuploid plants 
will not exert any crucial influence on the importance 
of polyploid varieties. 

.Weight losses and rotting of sugar beet stored in fields, 
and ways of reducing these. 1. I. DYKHNENKO, D. L. 
FRADKINA and S. V. IL'EVICH. Sukl~ar. Prom., 1968. 
42, (5), 43-47.-In parallel tests, weight losses and 
the degree of rotting were lowest in soil-covered beet 
clamps and highest in uncovered clamps. Covering 
with rush matting gave the next best results to covering 
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with soil but the differences in the results were still 
very great. 

* * * 
Search for best beet growing routine. L. AMEY. Times, 
27th May, 1968.-The writer reviews the latest de- 
velopments and labour saving techniques adopted in 
the growing of sugar beet in recent years and des- 
cribes demonstrations on a 2000-acre estate where 
the normal beet area is 300 acres. Attention is drawn 
to a new development described as follows. "An in- 
genious idea is the drilling of double rows, eight 
inches apart-one of monogerm at wide spacing, the 
other of commercial multigerm seed at two-inch 
spacing. If the monogerm seed behaves as it should, 
the other row is simply hoed out, but it is a relatively 
cheap insurance against failure." 

Influence of weed competition on sugar beets. R. L. 
ZIMDAHL and S .  N. FERTIG. Weeds, 1967, 15, (4). 
336-339; through Field Crop Abs., 1968, 21, 262. 
In field trials during 2 years the yield of sugar beet 
roots in uncultivated plots was significantly reduced 
by broad-leaved weeds, annual grass weeds, or an 
equal combination of both at all 4 densities tested 
(2, 5, 10 and 20 weedslft). In cultivated plots, root 
yields were reduced only at the highest weed density 
when weeds were limited to a 10-inch band along the 
row. Weed density had similar effects on the yield 
of tops, average root diameter and total yield. 

Aphids and the sugar beet crop. G. D. HEATHCOTE. 
British Sugar Beet Rev., 1968, 36, 171-173.-There 
are about 500 species of aphid in Britain, most of 
them green in colour. Some are so similar that it 
takes an expert to distinguish them. Those aphids 
that attack sugar beet are discussed. Information is 
also given on virus transmission. forecasting virus 
yellows and systemic insecticides. 

Mechanization trials with multigerm seed, low seed 
rates and mechanical thinning. L. HANBURY. British 
Sugar Beet Rev., 1968, 36, 174-178.-The purpose of 
the trials here reported and carried out between 1964 
and 1966 was to obtain the maximum potential yield 
with the minimum of manual labour and where 
possible without any hand labour at all. Results 
from the crop grown this way were compared for 
labour economy and yield with crops grown and hand- 
singled by traditional and current methods. 



Cane payment in relationWto its sucrose content. 
0. VALSECHI. Brasil A~uc . ,  1968, 71, 493-502.-The 
importanceof proper control of sugar production 
under modern sugar marketing conditions is discussed. 
The use of a system of cane. payment: where sugar 
content is a factor to be considered is desirable since 
this provides greater precision in the control of 
sugar output per unit area than-where maximum cane 
tonnage, irrespective of sugar content, is sought by 
the grower. The history-of the movement for adoption 
of such a system in Brazil is described up to a law of 
1965 which, however, was not ratified. Details of 
the resolution, on which this law was based, are 
given as regards classification of high, average and 
low-sucrose varieties, criteria for payment, etc. 

The selection and sizing of control valves. F. LE G=. 
Rev. A,?ric. Sucr. (Mauritius), 1968, 47, 33-36.-A 
review is presented of the types of globe valves and 
other valves used for control purposes, together 
with information on selection of the proper size of 
valve and the factors involved in calculating the 
valve coefficient. In addition to the latter, other 
important considerations in choosing the valve type 
are listed; these include reliable mechanical construc- 
tion, ease of maintenance, etc. 

The performance of (Mauritius) sogar factories in 
1967. J. DUPONT DE R. DE ST. ANTOINE. Ann. Rpt. 
Mauritius Sugar Ind. Research Inst., 1967, 1 17-121. 
A survey is made of the 1967 season with an account 
of experience in regard to cane quality, milling results. 
clarification and filtration, boiling house work and 
sugar quality. In spite of bad weather and low sucrose 
in cane, the average milling rate was a record and 
reduced extraction the same as 1966. Juice purity 
was good and no major clarification problems were 
encountered. Loss records indicate improvements in 
milling and filtration, but molasses loss was high, 
and it is re-emphasized that in Mauritius efforts to 
reduce losses should be made in the boiling house. 
Sugar quality was improved further in 1967 against 
prevlous years. 

* * *  
Heating of massecuite by the Jeff Rogers resistance 
heater. E. PIAT. Ann. Rpt. Mauritius Sugar Ind. 
Research Inst., 1967, 128-135.-The resistance heater, 
supplied by Jeff Rogers Pty. Ltd. to the design of the 
Sugar Research Institute, Mackay, Queensland, was 
tested at The Mount Sugar Estate. Control of 

temperature is self-stabilizing for ,the same~massecuite 
once the voltage has been adjustedito*give the required 
exit temperature, but a change in massecuite quality 
requires a further adjustment. Results of a series of 
tests'on reheating of cold (about 30°C) massecuite 
showed that sucrose re-solution was kept to a low 
level provided the final temperature did not exceed 
45°C. However, owing to the low conductivity of 
local massecuites, it cannot be expected to reheat 
more than 45 cu.ft. of massecuite per hour from 
28" to 45'C. 

* * * 
The effects of burnt cane and trash on factory opera- 
tions. N. AGUILA. Sugarland, 1968, 5, (3), 13-17. 
This paper presents the viewpoint of the millers on 
the demerits of milling burnt cane or trashy cane and 
on how it adversely affects factory operations in 
sugar recovery. 

* * * 
Quantitative measurement of entrainment in vacuum 
pans. S. MARIE-JEANNE. Ann. Rpt. Mauritius Sugar 
Ind. Research Inst., 1967, 138-140.-By measuring 
condenser water flow using a rectangular weir, and 
determining the sucrose content of a sample by the 
citric acid method1, it was possible to calculate the 
total loss during a strike. The method can be used to 
find out whether individual pans entrain more sugar 
and to check the efficiency of entrainment separators. 

Pomp operation and NPSH. L. H. SENCE. Sugar J., 
1968, 31, (2), 15-16.-The net positive suction head 
(NPSH) of a pump is given by a formula involving 
atmospheric pressure, vapour pressure and specific 
gravity of the liquid, the elevation head and the 
friction head. Below a minimum level, which depends 
on its design, the pump will not work and cavitation 
occurs. When insufficient NPSH is available there 
may be ways of preventing cavitation, e.g. cooling 
the liquid, minimizing friction head, etc., while other 
methods may be employed where efficiency is not of 
paramount importance and operation under cavitation 
conditions can be permitted. 

New method of bagasse disposal at Mhlume factory. 
ANON. S. African Sugar J., 1968, 52, 619.-Disposal 
of the surplus bagasse at Mhlume Sugar Co., Swazi- 
land, had become almost impossible and extremely 

Amo & KIUCHI: Proc. Research Soc. Japan Sugar Refnerie's 
Tech., 1965,15, 91-97; Z.S.J., 1965,67, 282. 
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expensive, and a Rees burner was adapted by the 
suppliers for incineration of bagasse. It has operated 
in the 1968 crop, burning 8-10 tons an hour, the only 
costs being for two unskilled workers and the power 
for two 25-h.p. fan motors. The bagasse is burned 
completely and there are no smoke or fly-ash problems. 

Ingenio Aztra of Ecuador. ANDN. La Ind. Azuc., 
1968, 73, 93-96.-See I.S.J., 1969,71, 180. 

Evaluating cane diffusion systems and mill tandems. 
P. FREUND. Sugary Azucar, 1968,63, (8), 30.-Milling 
extraction depends on so many factors that it is not, 
by itself, a good criterion for comparison of mill 
performance. Better criteria are the lost absolute 
juice % fibre and pol in bagasse; the latter is influenced 
by the bagasse moisture, however, and a reduced 
value, corresponding to 48% moisture content, is 
proposed as a means for evaluating the performance 
of extraction plants, whether milling tandems or 
diffusers. 

* * * 
Millions of pesos are lost in milling trash. ANON. 
Sugarland (Philippines), 1968, 5, (3), 24-26.-The 
milling of trash along with cane not only requires 
power for the mills but also increases losses because 
it becomes part of the bagasse and takes up sugar not 
originally present, while further trash constituents 
enter the juice and increase the non-sugars, thus 
causing an increase in molasses loss. Photographs of 
cane supplies containing up to 22% of trash are in- 
dicative of the problem facing the factories, and it is 
pointed out that both the farmer and the miller share 
the loss involved. 

* * *  
Water in cooling systems. R. MALDONADO C. Bol. 
Azuc. Mex., 1968, (221), 32-41.-Problems arising 
with cooling water systems, especially involving re- 
use of water, are discussed under four headings and 
an account is given of treatments devised to eliminate 
or minimize them. The headings are: scale formation, 
corrosion, biological control, and deterioration of 
wood in cooling towers. 

Electronic weighing system at Florida sugar factory. 
ANON. Sugar J., 1968, 31, (3), 34-35.-A new system 
at Bryant Sugar House, which operates with an 
accuracy of 99.85% over the season, employs load 
cells for weighing of the gross and tare weights of 
the rail cars which are unloaded at a tippler. The 
weights are printed automatically in the remote 
control room. The system is provided with interlocks 
so that the tippler cannot operate if the car has not 
been secured or the gross weight recorded, and the 
method is rapid, so that it is now possible to receive 
cane at  the rate of 10,000 tons per 24 hr. It also 
eliminates the errors due to variation in the tare- 
weight marked on the car as a result of dirt and cane 

accumulated during the season, and errors due to 
inexperienced weighmasters. 

- .  -.. 
* * *(? 

Boiler feed water treatment. G. RAMACHANDRAN. 
Proc. 1st Conv. S. Indian Sugar Cane & Sugar Tech. 
Assoc., 1968, (I), 25-27.-Condensates (and raw 
water used when starting-up) were treated in 1967168 
with "Alfloc 35" for maintaining the phosphate level 
and "Alfloc 21"* for maintaining caustic alkalinity 
appropriate to use as boiler feed. This internal 
treatment, plus periodical blowdowns, resulted in no 
trouble or carryover from the boilers, and very little 
scaling in the boiler tubes, by contrast with the 
previous year. 

* * * 
Further studies on cane preparatory devices.. Perform- 
ance of shredders. G. RAMACHANDRAN. Proc. 1st 
Conv. S. Indian Sugar Cane & Sugar Tech. Assoc., 
1968, (l), 29-31.-Benefits obtained as a result of the 
installation of a shredder at  Jeypore Sugar Co. Ltd. 
are discussed; these include improved reduced mill 
extraction at a lower imbibition rate (and consequent- 
ly lower fuel consumption), and an increase of 15% in 
milling capacity. 

* * * 
Use of phosphates and phosphoric acid in reducing 
losses in waste molasses. T. T. OOMMEN and B. S. 
GURUMURTHY. Proc. 1st Conv. S. Indian Sugar Cane 
& Sugar Tech. Assoc., 1968, (I), 39-44.-Addition of 
phosphate to clarified juice inhibits reducing sugar 
destruction in the evaporator and was shown in 
factory experience at Shimoga sugar factory to permit 
better molasses exhaustion. Comparison of pure 
orthophosphoric acid solution with impure single 
superphosphate indicated the former to be more 
economical and effective. 

Further studies on the use of phosphate in clear juice. 
A. C. CHATTERJEE, K. T. PILLAI and S. SRINIVASAN. 
Proc. 1st Conv. S. Indian Sugar Cane & Sugar Tech. 
Assoc., 1968, (l), 45-50.-Addition of superphosphate 
solution to clear juice (see previous abstract) was 
found to reduce evaporator scale, decrease reducing 
sugars destruction, improve sugar quality, reduce 
final molasses purity, improve molasses exhaustion, 
improve massecuite quality by reducing its viscosity, 
and reduce inversion losses. 

White sugar without sulphur and hydros. A. C. 
CHATTERJEE. Proc. 1st Conv. S. Indian Sugar Cane & 
Sugar Tech. Assoc., 1968, (I), 57-65.-The DMC 
white sugar process1 has been used with success for 
two seasons at Aruna Sugars Ltd., and details are 
presented of equipment used, factory performance 
data, and the benefits of the process. 

- -- - 

* Imperial Chemical Industries Ltd. 
GUPTA et al.: I.S.J., 1966, 68, 340. 



Production of electrical energy by a back-pressure 
turbine. J. DELCOURT and A. BOZET. Sucr. Belge, 
1968, 87, 631-642.-After reviewing the principle of 
operation of the back-pressure turbine, the authors 
examine its application in the sugar factory. Ad- 
vantages of such equipment are presented both in 
respect of production of electrical energy for the 
factory's requirements only and also regarding surplus 
electricity production for supply to the grid. A 
descrivtion is given of the installation at  Notre-Dame 
refinery at  oreye, Belgium, where electricity is supplied 
to the 15 kV grid. 

Development of a modified RT process for beet juice 
purification. R. VANDEWIJER and R. PIECK. Sucr. 
Belge, 1968, 87, 651-656.-The original RT juice 
purification process involved preliming and floccula- 
tion of colloids which were removed by settling before 
the main liming. As a consequence, the juice alkalinity 
did not reach the levels found in the classical system 
without preliming. The advantages of not subjecting 
the juice to sudden high alkalinities indicated that 
benefit might be obtained from similar action in the 
preliming stage, and pilot plant trials confirmed that 
it was better to raise the pH gradually rather than 
instantaneously, when a more compact flocculate 
was obtained, especially in the presence of returned 
first carbonatation mud. Pre-carbonatation was 
changed to defeco-saturation with gassing as well 
as liming, so that local high pH values are avoided. 
The resulting thin juice was of better quality in respect 
of purity, lime salts and colour, and factory trials 
in 1967168 have confirmed the results of the pilot 
plant trials. 

* * *  
Fundamentals of automatic control. J. PULACZEWSK~ 
and S. MICHALOWICZ. Gaz. Cukr., 1968,76, 148-152. 
The principles of automatic regulation (as opposed to 
automatic control, which may involve merely warning 
systems) are discussed, with a device for automatic 
tem~erature reeulation in a DDS diffuser cited as 

distilled water (2.02 litres/sq.m./sec), although it is 
only slightly better than "Dicalite 478". "Dicalite 
4108", "Celite 34" and "Celite 56" were the next best, 
followed by "Hyflo Super-Cel", then "Hannover 80," 
and "Clarcel CB". "Hannover go,", "Hannover 70," 
and "Clarcel DIC" had the same filtration properties, 
after which came four brands of perlite, the lowest 
rate being obtained with "KoSice P2" perlite (0.04 
litre/sq.m./sec.). 

* * *  
Automation in the sugar industry. V. VALTER. Lkt j  
Cukr., 1968, 84, 157-162.-The prerequisites for 
successful application of automation in the Czecho- 
slovakian sugar industry and the efficiency of auto- 
matic control in sugar factories in other countries 
are discussed and future tasks are briefly outlined. 

Factory tests on scale formation inhibition in thin juice 
evaporation using Czechoslovak apparatus for magnetic 
treatment of solutions. J. WRETZEL and Z. MATBJKA. 
Listy Cukr., 1967, 84, 162-163.-Passing thin juice 
through a magnetic field before evaporation con- 
siderably reduced the amount of scale in the 2nd and 
3rd effects of a triple-effect evaporator, while no 
scale formed in the juice heater preceding the evapor- 
ator or in the 1st effect, so that boiling-out was not 
necessary for a whole campaign. The temperature of 
the juice should not exceed 70°C when passing through 
the magnetic field. 

* * *  
Aspects of the 1967 campaign (in West Germany). 
F. SCHNEIDER. Zucker, 1968, 21, 437-445.-Various 
aspects of the 1967168 beet campaign are discussed, 
including the processing of beet lifted by Volvo 
harvesters which remove the crowns, press water 
sterilization by brief exposure to high-temperature 
heating, the use of filter-thickeners, pol changes in 
carbonatation, and the formation and fate of potass- 
sium imidodisulphonate in factory products. 

e ~ a & ~ l e .  This is compared with a manual device for ~ydrOOerOSion of in difiusion juice. A I. NsKoz the same task. Types of regulators used are considered and N. A. s ~ ~ ~ ~ ~ ~ .  sakhar. Prom., 1968, 4t, 
and also grouped according to their task. (7), 17-18.-Tests in which metal samples were 

x Y Q blasted with a iet of raw iuice showed that erosion 
was governed bjr the anti-corrosion properties of the 

Filter aids. M. FRIML and E. OUTRATOVA. Listy Cukr., samples and not by their mechanical properties. 
1968. 84. 150-157.-Known methods for analvsing 
filteiaid properties have been tested and new method; + + + 
introduced. Evaluation of 15 filter aids showed White sugar cooling in apparatus with positive dis- 
"Dicalite 408" to give the highest filtration rate for placement of a fluidized bed. A. I. CHERNYAVSKU and 
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V. D. KARMAZIN. Sakhar. Prom., 1968,42, (7), 28-33. 
A rather complex formula is presented for calculating 
the white sugar temperature in a horizontal fluidized 
bed cooler in terms of the basic factors affecting heat 
exchange between the sugar and the cooling gas. At 
specific sugar loads corresponding to bed heights 
of 200 and 300 mm, calculated and experimental 
values obta i~ed in a test unit were in satisfactory 
agreement. With a lower sugar load the experimental 
results were somewhat higher than the theoretical 
values. 

* * *  
Use of hydrocyclones in a juice purification scheme. 
Z. D. ZHURAVLEVA and F. N. DOBRONRAVOV. Sakhar. 
Prom., 1968, 42, (7), 33-36.-Rapid removal of pre- 
defecation mud in hydrocyclones or centrifugal 
separators caused a 4-YSt rise in the colour of 2nd 
carbonatation juice. To avoid this, the predefecation 
juice should be stood for 30 min before hydrocyclone 
treatment. Treatment of 1st carbonatation juice with 
live steam (the quantity and parameters to be decided 
for each case) improves mud separation in subsequent 
hydrocyclone treatment and gives a clearer juice. 
The juice should be fed into the hydrocyclone at a 
pressure not exceeding 3.5 atm, since above this 
pressure there is a rise in the colour content. Hydro- 
cyclone treatment of both 1st and 2nd carbonatation 
juice permits up'to 995% mud removal, the mud in 
2nd carbonatation juice being basically crystalline 
CaCO,. 

Automation of defecation with "Start" system instru- 
ments. Z. S. VOLOSHIN and V. G. BELIK. Sakhar. 
Prom., 1968, 42, (7), 36-40.-Details are given of an 
automatic control scheme which regulates the juice: 
lime ratio in defecation to within & 0.1% CaO with 
variation in raw juice feed between 50 and 130 cu.m.1 
hr and a milk-of-lime density range of 1.09-1.17 g1c.c. 
It has been used in one Soviet sugar factory and is 
being introduced into others, with some modifications. 

Concentration of the sugar solution being evaporated 
and the heat transfer coefficient. V. V. MAIOROV. 
Izv. Vuzov, Pishch. Tekhnol., 1968, (3), 141-142. 
Results at  a steam pressure of 1 atm showed that 
the concentration of a sugar solution affects heat 
exchange in evaporation through changes in the 
thermo-physical properties of the solution, the effect 
being substantial when forced circulation is used, and 
falling somewhat with increase in the circulation rate. 

Calculation of (the parameters) of the multiple-effect 
evaporators. E. E. GLUBERZON. IZV. VUZOV, Pishch. 
Tekhnol., 1968, (3), 143-148.-Equations are derived 
for calculating technological and economic factors 
with the aim of computer programming to establish 
optimum evaporator design based on a static model 
of a forced-flow multiple-effect evaporator as used 
in a beet sugar factory. 

Change in Kuban' beet non-sugars during storage. 
I. F. ZELIKMAN and N. L. TROYANOVA. Sakhar. Prom., 
1968, 42, (8), 1416.-For a study of the changes in 
the contents of the various non-sugars group in 
stored beet, the beet were split into three fractions 
according to the extent of deterioration. After 90 
days' storage the beets and juice were processed in a 
laboratory unit to thick syrup. Details are given of 
the non-suga changes a i~d  of the effects in the vai-ious 
processing stages. 

* * * 
Hydro-erosion stability of metals in milk-of-lime. 
A. I. NEKOZ and N. A. SOLOGUB. Sakhar. Prom., 
1968, 42, (8), 16-18.-Examination of the resistance 
of metal samples to erosion in milk-of-lime showed 
that their stability was governed chiefly by their 
hardness and not by their anti-corrosion properties1. 

* * *  
Automation of white sugar vacuum pans. -. WELLEN- 
HOFER. Zeitsch. Zuckerind., 1968, 93, 487-488.-A 
suggested automatic control scheme is described in 
which the supersaturation is used as command 
variable and is determined, by means of an  analogue 
computer, from the differences between the vapour 
temperature corresponding to the measured pan 
vacuum and the measured temperature of the syrup. 
The selected supersaturation (and thus the "target" 
solution temperature) is maintained by injecting 
water into the pan. Why water is used instead of 
thick juice or wash syrup is explained, and the ad- 
vantages of the scheme are listed. 

Modernization of beet elevators. V. N. SHCHEGOLBV 
and N. R. FREPON. Sakhar. Prom., 1968, 42, (8), 
18-22.-The modifications proposed refer to two 
types of Soviet manufacture which have proved 
defective in operation. 

* * * 
Application of (waste water) purification plant. B. S. 
ZHALOV. Sakhar. Prom., 1968,42, (8), 22-26.-Guid- 
ance is given on efficient preparation and use of 
settlement tanks, land filtration, distribution channels, 
pipes, sluices, etc., for beet sugar factory effluent. 

* * *  
A graphical method for determining the heat of com- 
bustion of solid fuel. A. I. KHOMENKO. Sakhar. 
Prom., 1968, 42, (8), 27-28.-Formulae and nomo- 
grams are presented for calculation of solid fuel 
parameters, including the heat of combustion and 
calorific value. 

* * * 
Removal of light impurities in a beet washer. A. V. 
KISELEV. Sakhar. Prom., 1968, 42, (8), 34-36.-De- 
tails are given of a modified Demchenko trash catcher 
which was used in conjunction with a beet washer 
to remove foreign bodies (large and small) from the 
beet flow. 

Cf. NEKOZ & Somw: I.S.J., 1969, 71, 212. 



Dynamics of vacuum flotation. R. M. MORRIS. S. 
African Sugar J . ,  1967, 51, 789-791 .-Equations art: 
derived for calculating the conditions necessary for 
bubble detachment in vacuum flotation expressed 
in terms of the forces involved. It is shown that 
particle diameter is of greatest significance and that 
the probability of flotation is greatest in the region 
of small floc particles. 

Stages and processes in refining. A. BOSADILLA G. 
Bol. Azuc. Mex., 1967, (220), 27-37.-The extent to 
which sugar is refined in Mexico is noted, and recent 
advances in refinery techniques and raw sugar require- 
ments for economical refining are listed. The various 
stages of refining, from affination to drying and 
packing, are briefly reviewed. 

Causes of a fall in pH of sugar solutions treated with 
granular active carbons and ways of avoiding it. 
A. N. KISELEV and V. N. GOLUBEV. Sakhar. Prom., 
1967, 41, (12), 11-15.-A fall in the pH of sugar 
solutions during treatment with granular active 
carbon is attributed to catalysis of hexose conversion 
to organic acids by oxygen compounds on the surface 
of the carbon. Subsequent dissociation of the organic 
acids causes an increase in the activity of Hf ions in 
the sugar solution and hence sucrose inversion. 
Although effective in reducing the fall in pH, heating 
granular carbon under vacuum (e.g. at 900°C and 
28 mm Hg) after each regeneration necessitates extra 
equipment in the refinery, and a simpler and cheaper 
method of stabilizing pH is considered to be addition 
of metal oxides such as magnesite powder1.*. 

Ways of increasing white sugar yield from cane raw 
sugar. B. G. NERUBAL'SHCHUK. Sakhar. Prom., 1967, 
41, (12), 19-22.-The processes used at Odessa and 
Krasnoyaruzhskii refineries are compared to show 
why Odessa can obtain a white sugar yield of 93.6% 
when refining cane raws while the other refinery 
has a yield of only 90%. Advice is offered on the 
basis of experience at Odessa refinery. 

Investigation of the physico-chemical properties of 
perlite. V. A. KOLESNIKOV and D. M. LEIBOVICH. 
Sakhar. Prom., 1967, 41, (12), 23-25.-The physico- 
chemical properties of perlite were examined and 
compared with those of kieselguhr in the form of 

"Hyflo-Super Cel". Graphs show almost identical 
filtering and turbidity-reducing properties, although 
the perlite is shown to give a higher filtration rate and 
the quantity of "Hyflo-Super Cel" to give identical 
turbidity reduction was greater (3 g compared with 
1.9 g per 38 sq.cm. filter surface). 

Warehouse for bulk storage of white sugar at refineries. 
E. KH. BERKOVICH. Sakhar. Prom., 1967, 41, (12), 
37-39.-Details are given of a warehouse of parabolic 
section erected at Mantufin refinery, Moscow, to 
house 25,000 metric tons of white sugar. Sugar 
enters the warehouse from rail trucks at the rate of 
80-100 tons/hr and is distributed via an elevator and 
an overhead conveyor system. It is reclaimed via an 
underground conveyor at the rate of 40 tons/hr. 

Reports on the application of (the) Funda filter to 
double pressing. N. SHIMIZU and M. IWASE. Proc. 
Research Soc. Japan Sugar Refineries' Tech., 1967,19, 
29-33.-The performance of two Funda filters, each 
of 25 sq.m. filtering surface, installed at the authors' 
factory is discussed. Automatic operation of the 
filters for carbonatation mud treatment by double 
pressing involved no difficulties. Cake pol was 0.4-0.5 
and its moisture content about 40%. The cake was 
discharged easily, no back-washing being required. 
Clogging of the residual water discharge pipe by mud 
was eliminated by attaching a pipe at a slope of 60". 
Build-up of cake between filter leaves was prevented 
provided a cake thickness was used which was 
obtained from a graph of cake thickness vs. the 
difference in Brix between muddy juice and filtrate. 
Maximum capacity of the filters was 0.53 tons of dry 
cake/sq.m./day at a filtration cycle of 1.5 hours and 
a cake thickness of 40 rnrn. Some details are also 
given of carbonatation liquor filtration by the Funda 
filters. 

* * *  
Study on (a) resonance conveyor cooler. S. SUZUKI, 
H. TAKAHASHI and H. HIGASHINO. Proc. Research 
Soc. Japan Sugar Rejineries' Tech., 1967, 19, 34-36. 
Tests are described in which granulated sugar was 
cooled as it passed over a series of louvres placed in 
a horizontal row. The cooling air was fed below the 
louvres and passed up through them and through the 
sugar layer. The cooler's performance was compared 
with that of a fluidized bed cooler. 

USSR Patent 182,605. 
ZDANOVICH & ALEKSEENKO: I.S.J., 1965, 61, 341. 



Sugar year book 1967. 371'pp.; 34 x 54 in. (The 
International Sugar Council, 28 Haymarket, 
London S.W.1, England.) 1968. Price: 
£2 0s Od. 

Statistics for 126 countries are tabulated in the 21st 
edition of the ISC sugar year book, figures being 
given for West Malaysia, Sabah and Sarawak as well 
as for Malaysia. In most cases the tables cover the 
period 1961-67, the 1967 figures sometimes being 
estimated. The data are submitted by the International 
Sugar Agreement member countries under the rules 
of the Agreement, while those of non-member 
countries are either supplied by the governments 
concerned or are extracted from statistical publica- 
tions. The data cover world centrifugal sugar pro- 
duction in calendar years, expressed, where possible, 
as 96" pol raw sugar and tabulated by countries in 
alphabetical order. A warning is given in the intro- 
duction to the book that figures for individual 
countries, particularly those for the more recent 
years, are constantly being revised and that the true 
figure may differ from the tabulated value. Other 
tables towards the end of the book give general 
information, including world sugar production, 
imports, exports and consumption (absolute and 
per caput), sugar stocks in selected countries, world 
sugar prices 1953-67, export quotas for 1966-68 
under the British Commonwealth Sugar Agreement, 
US sugar quotas for 1966 and 1967, white refined 
sugar retail prices in selected countries in 1966-68, 
and equivalent weights and measures. There is 
probably no more convenient source book for quick 
and easy reference to world sugar data. 

natural sugar cane hormones; this study is beneficial 
to and complements the shorter-termed and more 
empirical screening of chemicals which might be 
applied to cane fields to improve cane ripening. The 
studies in this report are grouped under four main 
headings: physical chemistry, biology-agriculture, 
organic chemistry and biophysics-bioanalysis. Each 
experimental programme is reported in clear, concise 
terms, usually with the aid of graphs and/or illustra- 
tions. The print is easily legible and well spaced out. 
Details are given of courses and conferences attended 
and other visits made by Research Centre staff and 
appear at  the start of the appropriate section. The 
report is a valuable record of the year's work. 

Food engineering operations. J. G. BRENNAN, J. R. 
BUTTERS, N. D. COWELL and A. E. V. LILLY. 
443 pp.; 54x9  in. (Elsevier Publishing Co. 
Ltd., 22 Rippleside Commercial Estate, Bark- 
ing, Essex, England.) 1969. Price: 110s Od. 

This book is largely based on the lecture course in 
Food Engineering given at  the National College of 
Food Technology (University of Reading) to under- 
graduate students reading Food Technology, so that 
its basic purpose is to provide a textbook for such 
students, presenting a survey of the equipment and 
major operations used in food industry engineering 
and including the necessary basic theory relevant to 
each general process. As might be expected, therefore, 
specific mention of sugar is limited, and what is 
mentioned gives the impression that the authors have 
no recent practical experience of the sugar industry. 
This is because of both inaccuracies in the text and 
inadequacy of treatment. For example, it is stated 

Tate & Lyle Ltd. Research Centre Annual Report, that "sugar is crystallized in single effect vacuum 
1968- 65 PP.; 8 t x l l a i n .  (Tate & Lyle Ltd. evaporator pans, a typical example of which is 
Research Centre, Keston, Kent, England.) shown. . .". The illustration shows a low-head cal- 
1969. 

As the Director of Research of Tate & Lyle Ltd. 
explains in the introduction to this report, detail and 
length have been sacrificed for the sake of clarity and 
brevity, although the objective remains the same as 
in previous reports, i.e. to show what research has 
been done, why, how and by whom, and the results 
of such research and whether the results are applic- 
able now or later. It is also pointed out that all of 
the programmes are designed to yield results which 
are applicable, even where it is necessary to enter 
into an unexplored area of science, e.g. a long-term 
study which has been under way for some years on 

andria pan fitted with a forced-circulation stirrer; pans 
of this type are not sufficiently widely adopted in the 
industry to be described as "typical", and there is no 
mention of any other type of heating element. 
Similarly, the only type of continuous sugar centri- 
fugal quoted is the Escher Wyss horizontal push-type 
machine, whereas the bulk of continuous machines 
used in the industry are either vertical or horizontal 
conical centrifugals. Thus, while the information on 

-other food industries may be sufficiently accurate and 
adequate for use in a food engineering course, we 
would not consider it suitable for a student of sugar 
engineering alone. 



A comparison between laboratory filtrability tests on endpoint is determined electrometrically. A limit is 
fined raws and the filtrability of factory carbonatated imposed in that a water content of more than 0.6 mg/ 
liauors. R. P. JENNINGS and J. B. ALEXANDER. Proc. ml cannot be tolerated in the formamide. 
19'66 Tech. Session Can(, Sugar Refining Research, 
62-71.-Tests showed that none of the three labora- 
tory filtrability tests used in South Africa-the 
Johns-Manville method1, the C.S.R. method2, and 
the modified C.S.R. method involving filtration at 
80°C instead of 20"C3-was of any real benefit to the 
refinery for predicting the behaviour of a sugar in 
practice. Laboratory filtrability can, however, be 
used as a measure of factory performance for assessing 
the effects of changes in carbonatation technique on 
raw sugar filtration. Correlation between filter station 
throughput and laboratory filtrability of factory 
carbonatated liquor was highly significant and this 
seems to indicate that factory performance of a sugar 
would best be predicted by means of a laboratory 
filtrability test which would duplicate as nearly as 
possible the conditions in the particular refinery. 
For conditions at Hulett's refinery, determination of 
the starch content of an affined sugar offers a quick 
and good indication of how liquor from that particular 
sugar will perform in the filter station. 

Measurement of the colour of sugar solutions. K. J. 
PARKER. Proc. 1966 Tech. Session Cane Sugar R@ning 
Research, 72-84.-The evaluation of the colour pro- 
perties of sugar solutions is based on the measurement 
of the absorbance of the optically clear solution at 455, 
520 and 595 nm in the visible spectrum. The colour 
properties can then be expressed in terms of a scale 
of measurement appropriate to the particular colour 
specification required. Three properties of the 
colorant are recognised: concentration, quality or 
hue and visual intensity, each being given an arbit- 
rary scale of magnitude. The application to different 
situations is illustrated with examples. 

* * * 
Moisture of granulated sugar using the Karl Fischer 
reagent. R. D. MOKOZ, Y. YANKELEVITS and N. P. 
ANASTASAKOS. Proc. 1966 Tech. Session Cane Sugar 
Refining Research, 102-1 12.-A modification of the 
Karl Fischer method for determination of surface 
and total moisture in refined sugar has been tested 
and found satisfactory. It involves the use of forma- 

* * *  
Applications of gas-liquid chromatography in the 
sugar industry. J. F. DOWLING and J. P. LIBERT. 
Proc. 1966 Tech. Session Cant Sugar Refining Research, 
113-125.-Gas-liquid chromatography involves the 
injection of the sample into a gas stream at a point 
which is heated for complete vaporization of volatile 
components. The stream carries these components 
to a liquid column where the components are dissolved 
and re-vaporized at differential rates so that the 
effluent gas stream carries separated components 
which may be. detected with e.g. a flame ionization 
detector, giving characteristic recorder traces from 
which the components may be identified. The 
method has been investigated and found applicable to 
analysis. within 1 hour. of mono- and disaccharides 
using the trimethylsilyl derivatives of the sugars, with 
accuracy at least equal to standard methods for low- 
purity samples. A further field is the highly-volatile 
odour substances in sugar liquors, and initial work 
has traced two compounds or mixtures of b . ~ .  < 50°C 
through the refining process. It is thoughi that the 
technique will eventually permit analysis of all 
organic non-sugars and amino acids. 

Precipitation of calcium phosphate. M. S. B H A N ~  
and F. G. CARPENTER. Proc. 1966 Tech. Session Cane 
Sltgar Refining Research, 125- 136.-The nature of 
the calcium phosphate precipitate obtained in sugar 
refining was examined by measurement of refractive 
index range and crystal habit. The initial precipitate, 
regardless of temperature and pH, was found to be 
very fine. At pH < 4.0 it redissolves and reprecipi- 
tates as dicalcium phosphate dihydrate (DCPD) at 
room temperature and as anhydrous dicalcium phos- 
phate (ADP) at >4O0C. Of raw sugar constituents, 
bnly SO;- and aconitic acid affect ?he crystal habit 
of DCPD. Above pH 5.0 the fine precipitate is 
stable for at least 16 hours. At low levels of calcium 
and phosphoric acid. such that precipitation barely 
occurred, the fine precipitate had the properties of 
octacalcium phosphate pentahydrate (OCP); at 
high levels the properties were different from OCP 

mide as the solvent for the sugar. and slow dissolution - -- - - - - - 

is brought about by usingUa magnetic stirrer, the BROWNE & ZERBAN: ''Sugar Analysis", 3rd Edn. (Wiley, 
Karl Fischer reagent being added during the process. N e w  York), 1955, p. 150. 

Sodium tartrate dihydrate, known water content, NICHOLSON & HORSLEY: Proc. 9th Congr. ISSCT, 1956, 271. 
"ENNINGS: Proc. 40th Congr. S. African Sugar Tech. Assoc., 

is used for standardization of the reagent, and the 1966, 199. 



LABORATORY METHODS AND CHEMICAL REPORTS 

or hydroxyapatite (HOP) or intracrystalline mixtures 
of the two. This amorphous calcium phosphate 
(ACP) was more poorly crystalline, more stable, of 
lower refractive index, and more easily precipitated 
than OCP and HAP mixtures. It is probably colloidal 
and is non-stoichiometric. In the phosphate clarifica- 
tion process OCP is formed at low dosage and ACP 
at high acid dosage. 

* * *  
A yellow component in sugar colorant. E. J. MAC- 
DONALD and J. P. MADACSI. Proc. 1966 Tech. Session 
Cane Sugar Rejining Research, 136-141 .-An account 
is given of the separation, by electrophoresis and 
chromatography on a cellulose diethylaminoethyl 
ether (DEAE cellulose) column, of two yellow 
colour components from cane juice, and preliminary 
results in the attempted characterization of one of 
these1. 

* * * 
Physical chemistry problems in sugar processing. F. G. 
CARPENTER. Proc. 1966 Tech. Session Cane Sugar 
Rejning Research, 141-148.-Sucrose in solution is 
usually considered as an inert diluent, except in such 
cases of solubility of Ca(OH), with which it combines 
chemically, in the study of reactions taking place in 
sugar processing, etc. It is pointed out that sucrose 
solutions are solvent systems which are different from 
water alone, and that physical characteristics should 
be considered. Such characteristics are discussed; 
they include activity, dielectricconstant, ionic strength, 
ionic activity, ionizations and pH, pH scales and 
measurement, and solubility. 

TSC quality control. C. C. CHEN. Taiwan Sugar, 
1968, 15, (I), 19-20.-Because most Taiwan sugar is 
exported, effective control of quality is important and 
is achieved by careful attention to control of raw 
material, operation, process standards and the final 
product characteristics. Training courses and co- 
operative action have been adopted among the sugar 
factory staffs to this end. 

Refractive index of sugar solutions. V. VALTER. 
Listy Cukr., 1968, 84, 103-104.-Tabulated values of 
the refractive index of sucrose solutions at 0-70°Bx 
and 20-90°C are presented and an equation is derived 
for calculation of the thermal gradient. 

Determining the size of sugar dust particles. K. Cf:! 
and V. CEJKOVA. Listy Cukr., 1968, 84, 104107. 
The size of particles of sugar dust, powdered sugar, 
etc. can be determined by measuring the sedimenta- 
tion rate at 20°C of the particles in a cyclohexanol- 
cyclohexanone mixture in an Andreasen column. 
Samples of the suspension are withdrawn with a 
special pipette, dried, and weighed. The liquid 
mixture viscosity and density are measured as is the 
sugar density, and the,particle size calculated from 
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the expression d = 181 ,where d = particle J ( p p 7  g 

size, q and /I' are liquid viscosity and density, res- 
pectively, p = particle density, g = acceleration due 
to gravity, and u = settling rate. From calibration 
curves the mean particle siz?, coefficient of uniformity 
and fractional distribution are obtainable. 

Effect of the number of sugar crystals in solution on 
the crystallization rate. S. ZAGRODZKI. Gaz. Cukr., 
1968,76, 77-81.-See I.S.J., 1968,70, 120. 

Determination of molasses saturation coe5cient. J. 
PALACI and J. STAMBUL. Gaz. Cukr., 1968,76,81-86. 
The method used in the laboratories of Groupement 
Technique de Sucreries for molasses saturation co- 
efficient determination is similar to that of WAGNER- 
OWSKI et alSa and involves preparation of four molasses 
solutions, of different non-sugar:water ratios, in 
which sugar crystals are dissolved to give a Bnx of 
28 & lo at 20°C. Purity is measured conducti- 
metrically and, for one of the solutions, with a 
polarimeter and refractometer in order to calibrate 
the conductimeter. Details are given of the apparatus 
and method used for solution saturation and of the 
analysis method. Nomograms which can be used are 
also presented. 

* * * 
Comparison of three methods of evaluating the techno- 
logical quality of sugar beet. J. TRZEBI~~SKI and Z. 
RUEBENBAUER. Gaz. Cukr., 1968, 76, 121-122.-Of 
the methods tested for beet sugar yield prediction, 
the most suitable for beet breeders was found to be 
determination of the conductimetric ash content. 
This gave about the same results as did determination 
of the potassium and sodium contents. Determining 
juice purity after clarification is considered to be 
too involved. 

* * *  
Study on foaming sugars. P. DEVILLERS, M. LOILIER 
and J. C. CHARTIER. Sucr. Franc., 1968, (6/7), 193. 
Sugars which had a tendency to foam formation as 
well as control samples having little or no such 
tendency were examined, foam height in a standard 
apparatus after passage of air through a 40°Bx 
solution as well as saponin content and pH being 
measured. There was a striking parallel between 
foaming, saponin content and low pH, and it seems 
likely that boiling at low pH results in precipitation 
of saponins which are incorporated in the crystals; 
to avoid foaming of sugars, the saponin content of 
the syrups should be reduced by treatment with a 
carbon adsorbent, white sugar quality should be 
improved, and boiling should be carried out at pH 
>8.5. 

-- 

' See also I.S.J.. 1965, 67, 307. 
I.S.J., 1962, 64, 115. 



UNITED KINGDOM The knife illustrated comvrises a blade 11 and a - 
holder 12, the mounting enh 13 of the latter being of 

Producing sugars by fermentation. KYOWA HAKKO the conventional type. The blade, however, is 
KOGYO Co. LTD., of Tokyo, Japan. 1,141,107. 18th rectangular and may measure e.g. 4 in wide and 12 in 
January 1967; 29th January 1969.-Sugars, including long. It is flat but has a sharpened tapered edge all 
e.g. glucose, fructose, sucrose, etc., may be produced the way round and is provided with apertures 23 
from a hydrocarbonsource [an-paraffin having 6-25 C so that it may be bolted through two of them to the 
atoms (kerosene, benzene)] by culturing a suitable holder, and by turning the blades, four separate 
micro-organism, (e.g. Arthrobacter paraffinus ATCC cutting edges are available. 
15594, A. roseoparaffinus ATCC 15584, Brevibacterium + + + 
ketoglutamicum ATCC 
15587, Corynebacter- 35 
ium hydrocarboclastus 
ATCC 15592, Micro- 
coccus paraffinolytieus 
ATCC 15582, Pseudo- 
monas  aeruginosa  
ATCC 7700) in an  
aqueous nutrient med- 
lum containing the 
hydrocarbon, at  25- 
40°C and p H  4-10. 
thereafter iecovering 
the sugars (by the use of ion exchange). 

* * *  
Cane diffuser. FAIRYMEAD SUGAR CO. LTD., of 
Bundaberg, Queensland, Australia. 1,142,463. 25th 
April 1966; 5th February 1969. 

knives' SUGAR LTD.' Bunda- Prepared bagasse is brought by conveyor 10 to feed 
berg, Queensland, Australia. 1,141,833. 2nd February chute which delivers it under the control of level- 1966; 5th February 1969. sensing motor-control 14 so as to provide a bed of 

The rotating knives used for cane preparation are the desired height as indicated at 12. The bed is 
commonly of one-piece construction, having a rela- carried at  e.g. 4 f.p.m. on the upper horizontal run 
tively short life and requiring frequent maintenance. 16 of conveyor 17 and is discharged by means of a 

continuous rake or scraper assembly 61 
onto a conveyor which carries it away. 

During its passage the bed is ex- 
hausted of its sugar content by treat- 

12 

ment with hot water supplied through 
distributor 37, and hot sweet-water, 

u e.g. extracted by means of a press from 

0 
7 

XI '\ order of increasing concentration, the 
water and juices percolating through 
the bed and through the perforated 
slats of the conveyor 17 to collect in 

.- - . ~ -  - ~p - -  - -  ~~ - -  

Copies of Specifications of United Kingdom Patents can be obtained on application to The Patent Office, Sale Branch, 
Block C, Station Square House, St. Mary Cray, Orpington, Kent (price 4s 6d each). United States patent specifications are 
obtainable from: The Commissioner of Patents, Washington. D.C.. 20231 U.S.A. @rice 50 cents each). 
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-n. 

A 

the discharged bagasse, supplied 
through distributor 36, as well as juices 
of increasing strength delivered as 
continuous transverse curtains through 
distributors 35, 34, 33, 32 and 31 in 
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tanks 18, 29, 20,23 and 24 where, after heating by 
steam injected to controlled temperatures, they are sent 
by pumps 25, 26, 27, 28 and 29 to the distributors 
nearer the head end of the diffuser. The most con- 
centrated juice collects in tank 73 from which it is 
withdrawn by pump 74 to process. 

UNITED STATES 
Cane harvester topper mechanism. R. C. ASH, of 
Ingham, Queensland, Australia, assr. INTERNATIONAL 
HARVESTER CO. 3,398,515. 27th December 1965 ; 
27th August 1968. 

* * *  
Cane harvester base cutter height indicator. D. J. 
QUICK, of Manifold Heights, Geelong, Victoria, 
Australia, assr. INTERNATIONAL HARVESTER CO. 
3,398,516. 27th December 1965; 27th August 1968. 

L-Glutamic acid production using bacteria. T. OHSAWA, 
M. SHIBUKAWA and H. TAKAHASHI, assrs. ASAHI 
KASEI KOGYO K.K., of Osaka, Japan. 3,399,114. 
16th August 1965; 27th August 1968.-A biotin- 
requiring glutamic acid-producing bacterium [Micro- 
bacterium flavum var. glutamicum, Brevibacterium spp. 
(B. dibalicuturn), Micrococcus spp. (M. glutamicus) or 
Corynebacterium spp.] is inoculated into a culture 
medium containing either beet molasses plus (>30 
y/litre of) synthetic biotin in excess of the amount 
required for maximum growth, or cane molasses. 
Aerobic fermentation under submerged and agitation 
conditions is carried out (at pH 6-9 and at 25-35"C), 
adding (0.05-0.2 g/dl of) a polyoxyethylene fatty 
acid ester type surface-active agent (polyoxyethylene 
monostearate and/or monopalmitate and/or mono- 
myristate) at the start of the logarithmic growth phase 
of the bacterium, and (0.005-0.05 g/dl of) an alkyl- 
amine salt-type surface-active agent (salts of decyl- 
amine and/or laurylamine and/or myristylamine and/ 
or palmitylamine) between the middle and end-stages. 

Beet cleaner and conveyor. E. C. ROLLINS, of Ogden, 
Utah, USA, assr. HESSTON MANUFACTURING CO. INc. 
3,399,766. 10th February 1966; 3rd September 1968. 

Cane planter. D. A. THIBODEAUX, of Napoleonville, 
La., USA. 3,401,841. 8th February 1966; 17th 
September 1968. 

* * *  
Continuous fermentation of glutamic acid. J. H. GORE, 
H. B. REISMAN and C. H. GARDNER, assrs. MERCK & 
Co. INC., of Rahway, N.J., USA. 3,402,104. 29th 
November 1965; 17th September 1968.-A continuous 
process involves (i) a growth stage, (ii) a transition 
state, and (iii) a production stage in each of which 
constant volume equilibria are established by con- 
trolling the rate of addition of nutrients (including 
cane molasses) to each and the rate of addition of a 
growth-limiting factor to (ii) and (iii) as well as the 
rate of transfer from one stage to the next. The 

residence times, pH and temperature in each stage are 
chosen to give high yields of L-glutamic acid by 
fermentation of the micro-organism (Micrococcus 
glutamicus). 

* * * 
Continuous centrifugal A. MERCIER, of La Madeleine, 
Nord, France, assr. Soc. FIVES LILLE-CAIL. 3,403,785. 
19th October 1967; 1st October 1968. 

Massecuite is fed to the centrifugal via valve 6 in 
pipe 5,7. The latter tapers to an outlet 13 through 
the centre of which is a co-axial guide 8 which ends 
just above the centre of the bowl 14. A small quantity 
of water is admitted through pipe 12 and enters a 
chamber 10 coaxial with and surrounding the guide 
8, and leaves as a thin film surrounding the guide, 
between it and the massecuite, so aiding smooth 
flow of the latter. The guide 8 is hollow and contains 

a central tube 9 fed with steam which passes down- 
wards through the hole in the centre of bowl 14 into 
chamber 17 and thence to the annular passage between 
the bowl 14 and the base 16 of the centrifugal basket 
19. The massecuite and water film are rapidly mixed 
in bowl 14, diluting the molasses phase, and pass 
upwards to the frustroconical perforated section 15 
through which the mixture passes in fine streams 
towards the basket 19. These streams are heated by 
the steam rising from the annular passage, the heating 
being accompanied by condensation of the steam 
and further dilution of the molasses, thus giving rapid 
dilution and heating of the massecuite between its 
entry into bowl 14 and deposition on the basket 19, 
so aiding molasses and crystal separation. 



Statements published under this heading are based 
on information supplied by the firm or individual 
concerned. Literature can generally be obtained 
on request from the address given. 

Bulk handling systems. The Tills Engineering Co. 
Ltd., Arbour Lane, Kirkby Industrial Estate, 
Liverpool, Lancs., England. 

Three systems for pneumatic handling of bulk 
granular materials, especially sugar, in one-ton loads, 
have been devised by The Tills Engineering Co. Ltd., 
a subsidiary of Tate & Lyle Ltd. The "Pneumaflex" 
system involves the use of flexible containers mounted 
on pallets which also carries the entraining unit below. 
At the reception point a pipe with a quick-release 
coupling is connected to the entraining unit and an 
air suction unit draws air into the pipe which carries 
the entrained sugar into a reception hopper. The 
flexible containers are made of woven nylon cloth, 
covered on both sides with non-toxic polyvinyl 
chloride, and are water-proof, washable and com- 
pletely hygienic. 

The "Transiflex" system is for delivery to premises 
where no air suction unit and pneumatic hopper 
feeding system exists. Here the Gction/blower unit 
and entrainment piping are mounted on the truck 
together with the containers. Each is connected to the 
suction unit in turn and the entrained sugar delivered 
by positive pressure to the customer's container. 

The flexible containers are in both cases supported 
by rigid frames and consequently occupy the same 
space when returning empty as when full for delivery. 
The "Stacaflex" system employs a different kind of 
flexible container which, while made of the same 
materials, has a shallow rigid top frame from which 

the container is supported whle the frame is lifted 
and moved using a fork-lift truck. The bottom ol" 
the container has a flap covering a slide valve by 
which the sugar in the container is delivered to the 
entraining pipe. When full the containers can be 
stacked two high for road transport or three high in 
a warehouse; when empty, however, they collapse 
to only 8 inches deep and can be stacked for return, 
leaving space available for return loads on the truck 
or trailer. 

* X * 
Flow control valves. Midland Industrial Designers 

Ltd., Common Lane, Main Road, Watnall, 
Nottingham, England. 

The "Dyris" flow control valve has a circular 
central aperture in its aluminium alloy main body 
and is provided with an iris-type diaphragm in the 
form of metal leaves, controlled by an external lever. 
Movement of the lever through an arc of less than 
85" converts the iris opening from fully open to fully 
shut, giving accurate control of flow rate through the 
aperture from e.g. a silo. The lever may be air- 
operated and the diaphragm leaves are protected by 
a metal sleeve. 

A similar function is performed by the MID double 
slide valve where two &-in mild steel plates slide from 
each side to close or open a rectangular aperture in 
the aluminium alloy body. The plates are linked by 
a lever system and actuated by air cylinders giving 
infinitely variable flow with practically no maintenance. 

The MID rotary air lock feeder has a side entry for 
products including free flowing powders, granulated 
solids, cubes, pellets, etc., and has an overall depth 
of only 159 inches. It is fitted with "Nylatron" 
spring-loaded self-adjusting seals and with high- 
pressure jets for ejection of material from the ro- 
tating pockets. 

"Starweigh" load cell weighing system. Thorn 
Automation Ltd.. Rugeley, Staffs., England. 

"Starweigh" is a new and flexible system capable 
of meeting many types of industrial weighing appli- 
cations. One form, for on-the-spot weight recording 
at the site of operation, embodies four load cells 
supporting a platform and connected to any of the 
"Starweigh" range of indicators or recorders whch 
give a visual or printed-out record of the weight on 
the platform. The latter is mobile and is positioned 
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by a lifting attachment. On being lowered into 
position on any suitable firm and reasonably level 
base, its trailer can be pulled clear by the towing 
vehicle. The load cells are robust and reliable, giving 
a repeatable accuracy of better than +%, are of small 
size and require no maintenance. 

"Cyberprobe" moisture meter and controls. M2 
Systems and Controls Ltd., 16 Swaisland Drive, 
Crayford, Kent, England. 

The "Cyperprobe" moisture meter is a low-cost 
unit featuring solid-state circuitry and provides direct 
moisture indication, unaffected by resistance change, 
temperature-compensated and with a high-speed 
response. Probe electrodes are designed to suit each 
application and the moisture content of the substance 
examined may be shown by remote transmission and 
with large-scale indication if required. Mains or 
battery versions of the meter are available and the 
unit may be incorporated in a control system. 

* * *  
"Econ-0-Lift" elevator/conveyor. Gough Econ Ltd., 

Clough St., Hanley, Stoke-on-Trent, Staffs., 
England. 

The "Econ-0-Lift" is a bucket-type elevator/ 
conveyor in which +the buckets are filled while in 
normal horizontal position and the material dis- 
charged by gentle rotation of the bucket through 
360" by means of a sprocket fitted to the side of each 
bucket, which engages with either a fixed or a pivoted 
rack held in position manually, pneumatically or 
electrically. Discharge can be accomplished on any 
horizontal section, and in some cases on an inclined 
section. The buckets range from 6 to 36 inches in 
length and are available made of plastic, mild or 
stainless steel. Feeding without any spillage is brought 
about by a special collapsing chain action, whereby 
the buckets close up together at the feed point, after 
which the chain carrying the buckets returns to its 
normal straight line form. 

* * *  
"Turbo Finex" sieve. Russell Constructions Ltd., 

Russell House, Adam St., London W.C.2, 
England. 

The "Turbo Finex" is a totally-enclosed, high- 
capacity sieve which is driven by a 3-h.p. motor 
through pulleys and belt drive. The product enters 
the inlet port and is fed by a helical worm into the 
sieving chamber where it is picked up by impeller 
blades specially designed to produce just sufficient 
turbulence and centrifugal force to project the powder 
through the mesh. All moving parts coming in contact 
with the material being sieved are easily removable 
for cleaning. 

Level indication and control. Goring Kerr Ltd.; 
Hanover Way, Windsor, Berks., England. 

The Goring Kerr capacitance level indicators work 
on the principle of having a rod or wire element Iixed 

perpendicularly or diagonally in a container and 
measuring the change in electrical capacitance that 
occurs as the material rises or falls. A D.C. voltage 
is supplied to the measuring instrument proportional 
to the amount by which the element is covered, and, 
although with packing of the material in the container 
the level will change, the density change causes a 
compensating change in capacitance so that the 
indication is a measure of weight rather than level. 
By setting the instrument at empty, half-full and full 
the contents of the container can be indicated on a 
percentage scale. 

An alternative type of control utilizes detectors 
which may be of the capacitance or resistance-operated 
type and which are in the form of low and high-level 
probes or multi level probes mounted on the wall of 
a container and connected to a display panel to show 
the surface level position. 

. ., . 

"Thermech" corrosion proohg. The Ceilcote Co., 
Berea, Ohio, USA. 

The "Thermech" system overcomes curing problems 
associated with manual methods of applying liquid 
epoxy resins to floors and walls. The thermo-mechani- 
cal equipment provides continuous heating, mixing 
and spraying, so that the anti-corrosion properties of 
the epoxy resins are not impaired. Application is 
quicker, the coat is more uniform in depth and 
formulation, and the initial and maintenance costs 
are lower. 

* * *  
Helical worm "Radicons". David Brown Gear 

Industries Ltd., Park Gear Works, Hudders- 
field HD4 5DD, England. 

The new helical worm totally-enclosed "Radicon" 
gear drives cover power transmission requirements 
up to 87 h.p. capacity and consist of case-hardened 
and profile-ground helical primary gears and low- 
ratio secondary wormgears to give higher efficiencies 
and torque capacities than do conventional wormgear 
units. They have taper roller bearings throughout 
and are lubricated for life. Their external dimensions 
are metric and the units are designed as past of a 
modular system to give a range of combined units 
with unlimited ratios. The maximum ratio of a 
single HW "Radicon" is 125: 1. 

"Selfrac 23" fire brick. General Refractories Ltd.. 
Genefax House, Tapton Park Rd., ~heffield 
S10 3FJ, England. 

Added to General Refractories range of over 100 
refractory products is a new insulting fire brick, the 
"Selfrac 23", which conforms to ASTM (215.5 and 
BS 2973 classifications for 1350°C. It has low heat 
storage capacity and high thermal resistance and 
has yielded excellent results in tests. 
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PUBLICATIONS RECEIVED 
DERION ROTARY VALVES. Derion Ltd., Foundry Lane, 
Chippenham, Wilts., England. 

A new leaflet illustrates and describes the Derion rotary 
valves, airlocks and blowing seals for use in transferring solids 
from a container, wh~ch may be under pressure or vacuum, 
to pneumatic or other systems while reducing air leakage to a 
minimum. The Derion range includes components of various 
materials for different duties, and can handle powdered, 
granular, heavy, lumpy, sticky or abrasive substances. 

* * *  
HOLMES. W. C. Holmes & Co. Ltd., P.O. Box 87, Turn- 
bridge, Huddersfield, Yorkshire, England. 

Publication No. 8, under this title, surveys the range of 
products of the Holmes company which include vacuum pumps, 
gas meters, valves, the "Holoflite" processor1, dust filters and 
collectors, etc., as well as the air blowers which are fitted to 
bulk delivery road tankers for sugar. 

* * *  
GRINDING MILLS. Kek Ltd., Hulley Road, Hurdsfield 
Industrial Estate, Macclesfield, Cheshire, England. 

Leaflets describe the 4B2 and 3H grinding mills which operate 
on the pin-disc principle and are suitable for various through- 
puts. Such mills have been used for many years in the produc- 
tion of icing sugar from granulated. 

* * *  
SUGAR FACTORY PROCESS CHEMICALS. Fabcon Inc., 
33 Public Square, Cleveland, Ohio, 441 13 USA. 

Process chemicals and their application and testing techniques 
which have been employed successfully by sugar factories in the 
Caribbean area, Central America and the Philippines are 
described in a new booklet, which is available in English and 
Spanish. * * *  
STEEL VALVES. Wakai Valve Mfg. Co. Ltd., P.O. Box 48, 
Higashisumiyoshi, Osaka, Japan. 

Details are given in a brochure of Wakai cast steel gate, globe 
and angle and check valves. 

* * * 
STAINLESS STEEL VALVES. Nakamura Kinzoku Co. Ltd., 
Osaka, Japan. 

Nakamura "Red-Handle" stainless steel globe and gate 
valves are described in a brochure which also features stainless 
steel screw fittings. * * * 
"MANLOVES IN THE SUGAR INDUSTRY-CENTRI- 
FUGALS AND ROTARY DRYERS". Manlove Alltott & 
Co. Ltd., P.O. Box 81, Bloomsgrove Works, Nottiogham 
NG7 3HQ, England. 

A new brochure, No. SPI, gives details of Manlove Alliott 
rotary dryers and coolers which are available for sugar in a 
number of diameters between 4 and 10 ft and in lengths up 
to 50ft. The brochure also features automatic and semi- 
automatic sugar centrifugals now being manufactured by the 
company to the latest designs of the former Glasgow firm of 
Watson Laidlaw & Co. Ltd. A brief history of Manlove Alliott 
& Co. Ltd. is also given, pointing out that the firm was formed 
in 1837 under the name of "Centrifugal Company" and held 
the first British patent for centrifugals or hydro-extractors. It 
was also responsible for complete sugar factories up to the 
early 20th Century, when the world economic situation forced 
it to make drastic cuts in the range of sugar equipment manu- 
factured. 

i . .  

Farmers' "Open Days" at Massey-Ferguson.-Massey- 
Ferguson Ltd., the world's largest manufacturers of tractors, 
combine harvesters, diggers and loaders, and diesel engines, 
held a series of "Open Days" at their Training Centre near 
Coventry during the 14th-24th April 1969. Demonstrations 
were made of farm machinery and there were displays covering 
service, parts supply and component testing operations. The 
latter included test rigs for farm machinery components where 

the strains and stresses of a lifetime of normal work were 
packed into a few weeks; the illustration shows a rig for testing 
the suspension mechanism of a tractor seat which simulates 
a 210-lb driver being bounced about over rougher ground 
than he is ever likely to encounter, at the rate of 30 times every 
minute for half a million cycles. 

In addition, the display included the electronic techniques 
for non-destructive testlng of production components using 
e.g. ultrasonic probes. Leading items from the Massey- 
Ferguson range of farm machinery on show included five 
new all-steel trailers of 3-7 tons capacity, a new swinging 
drawbar and "Auto-Hitch" for tractors, and new fixed and 
reversible ploughs. * * * 

Thin juice ion exchange treatment.-"lmacti" Industrieele 
Mij. Activit N.V., of Amsterdam, Holland, are providing plant 
for deliming of 660 c u m .  of thin juice per hr (2420 gallmin) 
at the new beet sugar factory being built for Societa Italiana 
per l'lndustria degli Zuccheri at Argelato, near Bologna, 
Italy. The great part of the juice will also be demineralized, 
and provisions have been made for remelt decolorization by 
absorption resin. "Imacti" are supplying the Imac" ion 
exchangers and "Asmit" absorption resins. * * *  

Philippines cane mill order.-Lopez Sugar Central Mill Co., 
of Negros Occidental in the Philippines, has ordered a 5-mill 
tandem from the Farrel Co., a division of USM Corp., of 
Ansonia, Conn., USA. Each mill will have three 38 x 78-inch 
rollers, and the order also covers high- and low-speed reducers 
and auxiliary equipment. The tandem is tentatively scheduled 
for shipment early in 1970 and will be the first US-built cane 
mill to be sold to the Philippines since 1959 when a Farrel 
tandem was supplied to Victorias Milling Co. * * *  
Process water treatment seminars.-Fabcon Inc., manufacturers 
of process chemicals for the sugar industry, held its first seminar 
in 1968 in Jamaica on the chemical treatment of process water. 
Management and engineering personnel from all industries 
in Jamaica were invited. In view of the seminar's success, it 
was decided to hold further seminars in 1969 in Central and 
South America and in those Far Eastern and African countries 
where the company has sales representation. Fabcon Inc. has 
recently received the Presidential "E" Award, given by the US 
Government in recognition of the company's contribution to 
the promotion of international trade. 

' I.S.J., 1958, 60, 181. 



French sugar imports 
and exports' 

1968 1967 
.--A- (Metric tons, tel quel--- 

Not h'ot 
exceedin5 Exceeding exceeding Exceeding 

Ii~toorts 99.8 99.8" 99.8" 99.8' 
Australia . . . . . . . . . .  
Belgium/Luxembourg 
Brazil ............ 
Colombia .......... 
Congo (Brazzaville). . 
Cuba .............. 
Czechoslovakia .... 
FWI .............. 
India .............. 
Malagasy ........ 
Mexico .......... 
Poland . . . . . . . . . . . .  
Reunion . . . . . . . . . .  
South Africa . . . . . .  
Switzerland ........ 
Other Countries . . . .  

Exports 
Algeria .......... 
Andorra .......... 
Belgium/Luxembourg 
Cameroons ........ 
Dahomev ........ 
Finland ............ 
Germanv. West .... . . 
Ghana .......... 
Greece ............ 
Hong Kong . . . . . .  
India . . . . . . . . . . . . . .  
Indonesia . . . . . . . . . .  
Israel . . . . . . . . . . . . . .  
Italy .............. 
Ivory Coast ........ 
Jordan . . . . . . . . . . . .  
Liberia . . . . . . . . . . . .  
Malaysia .......... 
Mali . . . . . . . . . . . . . .  
Mauritania ........ 
Morocco .......... 
Netherlands ........ 
Niger ............ 
Nigeria .......... 
Senegal ............ 
Sierra Leone ...... 
Spain/Sp. Africa . . . .  
Sweden ............ 
Switzerland ........ 
Togo .............. 
UK .............. 
USA . . . . . . . . . . . . . .  

...... Upper Volta 
Vietnam, South .... 
Other Countries .... 

Pohb sugar rationalization2.-Production costs for sugar 
have risen in Poland by 1914 zloty per ton, compared with 
1961162. On the other hand, the domestic price of sugar 
has been reduced, from 15 zloty/kilo in 1953 to 10.50 at present. 
In the face of a satisfied domestic market and limited export 
possibilities a further extension of Polish sugar production 
cannot be justified, and the beet area must be reduced; in the 
past an area of 402,000 hectares has been officially contracted 
but beets have actually been grown on at least 414,000 ha. 
The extra "wild contracting" area is to be abolished and beet 
area adapted to processing capacity, in order to avoid over- 
long campaigns. 
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Hungarian sugar prospeets3.-Circumstances in the Hung- 
arian industry lead to the supposition that Hungary will cease 
to be a sugar exporter in a few years. Production within the 
country has fallen from 445,000 tons in 1964 !o 406,000 tons 
in 1968, while domestic consumption has rlsen stead~ly to 
370,000 tons per year and should reach 400,000 tons in 1971. 

Florida sugar crop, 1%8/6!3.-Production of cane sugar in 
Florida in the 1968169 season, which ended in the middle of 
March, was considerably less than that of 1967168, reaching 
545.577 short tons, raw value, compared with 717.1 12 tons in 
the previous season. Bad climatic conditions, added to the 5% 
cut in acreage imposed by the Dept. of Agriculture, were the 
cause of this fall in production. 

Beet sugar extension in Indias.-According to press reports, 
Daurala sugar factory, Daurala, and Kisan Cooperative Sugar 
Factory, Bazpur, Naini-tal, are to install diffusion plants for 
the manufacture of sugar from beet after the cane sugar season 
bas ended. * * *  

Chile sugar developmentse.-Industria Azucarera Nacional 
S.A. is to build a large sugar factory and subsidiary processing 
plants at Curic6, and also plans to produce 84 tons of liquefied 
carbon dioxide a day at its plant in Los Angeles. 

Norway-Czechoslovakia trade agreement7.-Under the terms 
of a new long-term trade agreement, to cover 1969-1973, 
Czechoslovakia is to supply Norway with a number of products 
including sugar. * * *  

Sugar cane research in East Africa8.-Approval for K£118,374 
to be used in the establishment of an East African Sugar Cane 
Breeding Institute with a research wing at Kwanda, Uganda, 
and a breeding wing at Kibaha, Tanzania, has been given by 
the Research and Social Council of the East African Com- 
munity. * 

FA0 documentary services.-As a result of its world-wide 
activities, the Food and Agriculture Organization of the United 
Nations has accumulated, since its creation in 1945, a wealth 
of technical, economic and social information, contained in 
some 25,000 publications and documents. This information is 
to be made available through the FA0 Documentation Centre, 
free of charge or at minimum cost. The Centre has published 
a monthly Current Index since January 1967 and retrospective 
Special Indexes for 1945-66, the former being supplied free of 
charge on request, and these permit the selection of documents 
of interest by means of subject matter, author and title refer- 
ences in each of the fields of agriculture, fisheries, forestry, 
nutrition, rural economy, etc. The centre can also provide 
ad hoc bibliographies on specific subjects on request. The 
address is: FA0 Documentation Centre, FA0 Headquarters. 
Via Terme di Caracalla, 00100 Rome, Italy. 

' C. Czarnikow Ltd., Sugar Review, 1969, (910), 51. 
%Trybun0 Ludu; through F. 0. Licht, International Suga? 

Rpt., 1969, 101, (8), 7. 
Agence France-Presse, 29th March 1969. 
Zeitsch. Zuckerind., 1969, 94, 160. 
Indian Sugar, 1969, 18, 734. 
Bank of London & S. America Review, 1969, 3, 329. ' Czechoslovak Heavy Industry, 1969, (4), 27. 
Barclays Oversem Review, April 1969. p. 30. 



Finland s u g a r  imports 

New distillery for Holland1.-N.V. Zuid-Nederlandsche 
Spiritusfabriek, of Bergen-op-Zoom, has inaugurated at 
Delfzijl in northern Holland a new automatic plan tfor the 
manufacture of alcohol. Raw material used will be molasses 
from two sugar factories also in northern Holland. The Zuid- 
Nederlandsche company will thus become the largest producer 
of fermentation alcohol in Europe. 

* * 8 

New svgar factory for Japang.-The Nippon Beet Sugar 
Manufacturing CO. Ltd. applied to the Ministry of Agriculture 
and Forestry on the 22nd February for permission to construct 
a new sugar factory in Hokkaido. According to the plan, daily 
slicing capacity is around 3600 metric tons. 

* * 
Greek sugar factories capacity Increase1.-The Agricultural 

Bank of Greece, the main shareholder in the Hellenic Sugar 
Industry, has granted a loan of 100 million drachmas for 
expansion of the Platy and Larissa sugar factories in order to 
increase sugar production from their current levels of 28,000 
tonslyear to 35,000 tons and later 40,000 tonslyear. 

* * a  

French sugar factory closure4.-One of the oldest sugar 
factories in France, Sucrerie et Distillerie de Francieres S.A., 
which was founded in 1822, closed on the 20th March. Its 
daily slice was less than 1000 tons of beet. 

* * *  
US sugar factory closureK.-Little Texas sugar factory, a 

1400 t.c.d. plant located new Napoleonville, Louisiana, has 
been sold and will be dismantled and the machinery disposed 
of. Cane from the Little Texas and St. Emma plantations, 
sold with the factory, will probably go to the Leighton sugar 
factory of Lafourche Sugar Co. at Thibodaux. 

* * * 
New USSR sugar factory6.-A new sugar factory supplied 

by Poland has been opened at Mogilev in the Ukraine. This 
is the seventh Polish sugar factory supplied to the Ukraine 
and the 15th in the USSR. These sugar factories have had a 
daily processing capacity between 2500 and 3500 tons of beet. 

* * * 
Mauritius Sugar Industry Research Institute7.-Dr. P. 0. 

WIEHE, former Director of the M.S.I.R.I., was appointed Vice- 
Chancellor of the University of Mauritius last November, and 
on his departure, Mr. ROBERT ANTOINE, Head of the Plant 
Pathology and Plant Breeding Divisions of the Institute, was 
appointed Director in his place. Mr. J. DUPONT DE RIVALTZ 
DE ST. ANTOINE, Chief Sugar Technologist of the Institute, has 
been appointed Assistant Director. The Mauritius College of 
Agriculture has been absorbed in the University and will form 
the core of the School of Agriculture, and degrees in Agriculture 
and Sugar Technology will be offered. 

* * *  
Togo sugar imports8.-Imports of sugar into Togo totalled 

11,239 metric tons, tel quel, in 1968 compared with 8274 tons 
in 1967. In both years the principal suppliers were France 
(6833 tons in 1968 and 4480 tons in 1967) and Belgium/Luxem- 
bourg (2278 and 2272 tons). 

* * *  
Iran sugar factories expansiong.-The sugar factories of 

Fassa and Turbat-i-Haiderieh in Iran are to be expanded and 
their daily slicing capacities-at present 330 and 700 tonstday, 
respectively-are to be doubled. The beet area is also to be 
extended. 

and exports1" 
1968 1967 

(metric tons, trl qacl) 
lniports 

Brazil . . . . . . . . . . . . . . . . . . . . . . . . . .  - 10.440 
Colombia . . . . . . . . . . . . . . . . . . . . . . . .  - 20,026 
Cuba . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108,472 80,281 
Dominican Republic . . . . . . . . . . . . . .  - 14,133 
France . . . . . . . . . . . . . . . . . . .  ...... 28,443 - 
Germany, East . . . . . . . . . . . . . . . . . .  14,681 3,241 
Hungary . . . . . . . . . . . . . . . . . . . . . . . .  2,489 - 
Poland . . . . . . . . . . . . . . . . . . . . . . . . . .  12,943 13,198 
USSR .......................... 48,113 59,090 
Other Countries . . . . . . . . . . . . . . . . . .  - 55 

- - 
21 5,141 201,364 
-- - 

Exports 
Algeria . . . . . . . . . . . . . . . . . . . . . . . .  1,990 - 
Iceland . . . . . . . . . . . . . . . . . . . . . . . .  762 - 
Netherlands . . . . . . . . . . . . . . . . . . . . . .  1,025 4,341 
Norway . . . . . . . . . . . . . . . . . . . . . . . .  22,085 6,723 
Sweden . . . . . . . . . . . . . . . . . . . . . . . . . .  25,165 14,539 
Switzerland . . . . . . . . . . . . . . . . . . . . . .  - 6,050 
Other Countries . . . . . . . . . . . . . . . . . .  38 563 

Cane drought in Queensland1I.-Drought is stiiking hard in 
Queensland and even cane growers are being forced to seek 
work away from their farms to earn money. Queensland cane 
growers will lose between SA20,000,000 and $A30,000,000 at 
least this season because of drought. Parts of the Bundaberg, 
Childers and Maryborough districts have been described as 
disaster areas. Some cane crops not under irrigation are being 
ploughed-in. 

* * * 

Rwanda cane sugar proje~t~~.-Taiwan is providing develop- 
ment services in Rwanda for development of sugar cane growing 
and manufacture of sugar. A new factory is being installed in 
the Nyabarongo River Valley, outside Kigali, with a capacity 
of 100 tons of cane per day, and costing $500,000, about a 
third of the total cost of the project. The 30 tonslday of sugar 
which the factory will produce will satisfy ths local demand. 

* t *  

Brazil sugar plan, 1969/7018.-The Brazilian sugar plan for 
1969170 provides for a total production of 75,060,000 60-kg 
bags (4,504,000 metric tons), of which 35 million bags (2,100,000 
tons) are to be produced in the State of Siio Paulo. Of the total 
production, 57,060.000 bags (3,424,000 tons) are to be as white 
sugar and 18,000,000 bags (1,080,000 tons) will bs export raw 
sugar. The majority of this export sugar (15,003,000 bags or 
900,000 tons) will be produced in the states of the North-East 
and the remaining 3,000,000 bags (180.000 tons) will be pro- 
duced in Siio Paulo. 

~. - 

' Suer. Belge, 1969, 88, 329. 
' Willetf & Gray, 1969, 93, 161. ' F. 0. Licht, International Sugar Rpf., 1969, 101, (7), 5. 

B. W. Dyer & Co., 28th March 1969. ' Sugary AzJcar, 1969, 64, (I), 42. 
' F. 0. Licht, ZnternarionalSugar Rpt., 1969, 101, (91, 5. ' Rev. Agric. Sucr. (Mauritius), 1968, 47, 243-245. ' C. Czarnikow Ltd., Sugar Review, 1969, (920), 94. ' F. 0. Licht, InternationaISugar Rpt., 1969, 101, (14), 4. 

lo C. Czarnikow Ltd., Sfear  Review, 1969, (908), 43. 
" The Australian News, 8th May 1969. 
l2 Sugar .V Azlicar, 1969, 64, (4), 37. 
la F. 0. Licht. Infernafional Susar Rpf., 1969, 101, (14). 4. 
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I.S.J. BOUND VOLUMES FOR SALE 

Advertiser wishes to dispose of a private collection of 
36 Bound Volumes of the International Sugar Journal 
in excellent condition, comprising Vol. 27 (1925) to 
Vol. 62 (1960). Price £125 the lot. 
Apply Box No. 479, The International Sugar Journal Ltd. 

S UGAR Technologist, M.Sc., Chem. Eng., with 
world-wide experience in cane and beet sugar seeks 

challenging position as Factory Manager or Chief 
Chemist with progressive and expanding sugar company. 

Write Box No. 480, c/o The International Sugar Journal 
Ltd. 

DVERTISER wishes to dispose of complete set of A unbound issues of The International Sugar Journal, 
1946 to 1967 inclusive, in good condition. Price £40 
the set. Box No. 481, c/o The International Sugar 
Journal Lrd. 

OSlTION WANTED. Indian (Muslim) deputy P chief chemist (30) qualified sugar technologist 
(Kanpur), ten years' experience in cane sugar and beet 
sugar factories, speaks English, desires change in any 
country. Box No. 482, The International Sugar Journal 
Ltd. 

BASIC CALCULATIONS 
FOR THE 

CANE SUGAR FACTORY 
- 

By J. EISNER 
(Sugar Technology Consultant) 

- - - -  

This newly-reprinted book is intended for 
the men who work in sugar factories and 
are responsible for the day-to-day opera- 
tion of plant and process, and who have 
not the time-or inclination-for studying 
voluminous textbooks. Of convenient 
size and style it will be the valued com- 
panion of all cane sugar men. 

Price: 10s Od or or $1.25 US post-free. 

Obtainable only from The International 
Sugar Journal Ltd., 2 3 ~  Easton St., High 

Wycombe, Bucks., England. 

- 



FERGUSON PERFORATING & WIRE CO. 
134-140 Ernest Street, Providence, Rhode Island 02905 U.S.A. 

WRITE FOR OUR CATALOG 

@ is an extremely hard pelletized 
carbon, specially developed for 
decolorizing purposes in column 
application in sugar refineries. 

We design and sell complete 
decolorizing plants, consisting of 
columns (fixed bed), kiln. 
accessories and the pelletized 

So one sole supplier 

NORIT@SUPRA 
AND ACTIBON. I 



BRASIL A~UCARElRO 
OFFICIAL ORGAN OF THE 

INSTITUTO DO ACirCAR E DO 
ALCOOL 

(Sugar and Alcohol Institute) 
POB 420 

Rio de Janeiro - BRASIL 

A MONTHLY MAGAZINE containing 
complete news and specialized 
contribuitions on Brazilian and 
international sugar agriculture 

and industry. 

Annual Subscription: 

Brazil ............ Cr$ 5.000 
Foreign Countries . US$ 5.00 

Single Copies ........ Cr$ 500 
Back Copies ......... Cr$ 1.000 

Remittances must be made in 
the  name of 

BRASIL ACUCAREIRO 

Rua do Ouvidor, 50 - 9 9  

Rio de Janeiro - GB 
BRASIL 

THE SOUTH AFRICAN 
SUGAR JOURNAL 

covering the 

Sugar industries of NATAL, ZULULAND. 
MOZAMBIQUE and EAST AFRICA 

Since 1914 
The South African Sugar journal has 
presented planters and millers In the 
territories for which i t  caters with 
authoritative reviews of developments 
in all fields of sugar cane technology. 

FREE SAMPLE COPY SENT ON REQUEST 

Overseas subscrlptlon : R 2.50, 19-6-0 sterling. 
$3.60 U.S.A.. lncludlng postage. 

THE SOUTH AFRICAN SUGAR 
JOURNAL 

P.O. Box 1209 
Ninth Floor, Norwich Union House, 

Durban Club Place, 
Durban, South Africa. 

Telephone 256f2 

NO 
CLOGGING 
NO 
DELAYS 
with apw 
filter linings! 
APW perforated linings have been 
specially designed to meet the needs of 
modern sugar production giving close, 
accurate and quick filtration. 

::: Ava~lable in brass, heavy-gauge copper, 
nlckel and stainless steel. 

::: Conical slots or holes prevent clogging, reduce 
production stoppage time. 

::: All durably constructed to withstand heavy strain 
and guarantee a consistent product. 

::: Additional supporting or backing sheets available 
for exceptionally heavy-duty work 
in sheet or woven wire. 

Send now for our illustrated catalogue 
describing APW products for the sugar industry. 

apw 
ASSOCIATED PERFORATORS 
AND WEAVERS LIMITED 
Head Office and Perforat ing Division 
Woolwich Road, London, S.E.7. 
Telephone : 01 -858 6401 
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R.23 Pan Refractome6er 
The pan refractometer is designed fo r  direct 
installation on the evaporator pan, and gives 
continuous indication o f  the  sugar strength. The 
instrument is robust and requires n o  skill i n  oper- 
ation. The calibration is direct ly i n  terms o f  sugar 
percent and reads t o  1% over the range o f  0-90% 
o r  10-95% according t o  requirements. Readings 
may be corrected t o  20°C o r  any other  tempera- 
tu re  by off-setting the  scale a predetermined 
amount. Standard flange material is gunmetal, 
stainless steel can be supplied t o  special order. 

For further details of the instrument, write to Dept.1. 

I 

SOLE DISTRIBUTORS IN U.K. OF SCHOTT INTERFERENCE FILTERS 

I.S.J. BINDING CASES 

~ i x e d  in an Instant Price: 25s. Od. 
or U.S. $350 

Practical and Durable per annual blndlng 
(plus postage) 

Bind your loose Issuer of the 1.S.j. month by month as mcelved. In this case they will open flat to any 
page. Maroon coven, gold lettering "lnternatlond Sugar journal" and the year if desired. 

PIeana rtata In  your order whether the year i s  t o  ba Included. 

THE INTERNATIONAL SUGAR JOURNAL, LTD. 
23a, Easton Street, High Wycombe, Bucks., England. 



screens with conical holes ensure 
maximum output and minimum standstill 
through clogging and less replacement. 

We supply all types and perforations, 
both for batch type and continuous 
centrifugals. For further details ask for 
literature. 

..; 
L *+.,&& 

Fontaine & Co. GmbH 51 AacheniGermany Telefon 31340 . Telex 832558 

ZEITSCHRIFT FUR DIE 
ZUCKERINDUSTRIE 

For the last 90 years the ZEITSCHRIFT 
F[~R DIE ZUCKERINDUSTRIE (formerly Die 
Deutsche Zuckerindustrie) has been the 
authoritative German periodical for sugar 
technology and sugar economics. Each 
issue contains several original scientific and 
practical articles written by expert authors. 
A t  the end of each article is given a detailed 
summary in English and French. In addition, 
reports on the technical progress of sugar 
throughout the world and statistical data 
of world sugar economy are regularly 
published. 

SAMPLE COPIES WILL BE SENT 
FREE OF CHARGE ON REQUEST 

Yearly Subscription Price: DM5Or 
(postage included) 

PUBLISHED EVERY MONTH 

ZEIlSCHRIFT FUR DIE ZUCKERINDUSTRIE 

1 Berlin 38 (Nikolassee), Germany 

Lickhoffstr. 16. 

SUGAR NEWS 
A MONTHLY JOURNAL DEVOTED TO 
THE INTERESTS O F  THE PHILIPPINE 

SUGAR INDUSTRY 
FEATURES 

Ruults of rsaearch and expcrlment~ In Reldm and 
mills, and other important developments in the 
Philippine sugar industry of interest both to technical 
men and laymen I sugar production, prices, and 
market news and statistics I write-ups on other 
Important and allied industries in the Pbilippine~. etc. 

Annual Subscription U.S. $10.00 
post free (12 monthly issues) 

Write for a free specimen copy 
and for advertising rates. 

Now Available: 

A Handbook for the Sugar and Other 
Industries i n  the Philippines 
1961 Edition - U.S. $15.00 

- 
hrblished by: 

THE SUGAR NEWS PRESS, INC. 
P.O. Box 514, Manila, Philippines 

- 



BUYERS' GUIDE 
Certain of the classifications have sub-headings for individual types of equipment. Specialist makers appear under these 
sub-headings, while inclusion of manufacturers under the general headings implies that they supply all or most of tbe 

types of equipment described by the suh-headings. 

Aecumolators, Hydraulic. 
Edwards Engineering Corp. 
Soc. Fives Lille-Cail. 
The Mirrlees Watson Co. Ltd. 

Accumulators, Steam. 
see Steam Accumulators. 

Activated carbon. 
Atlas Chemical Industries Inc. 
Atlas Chemical Industries S.A. 
Atlas Chemical Industries, Canada, 

Ltd. 
Atlas Chemical Interamerica Inc. 
Famell Carbons. 
Honeywill-Atlas Ltd. 
Lurgi Gesellschaft fur Warme- und 

Chemotechnik m.b.,H. 
Norit Sales Corporat~on Ltd. 

Air clotches. 
Farrel Company. 
Renold Ltd. 

Air compressors. 
Bosco S.p.A. Officine Meccaniche 

e Fonderie. 
Peter Brotherhood Ltd. 
George Cohen Machinery Ltd. 
Cotton Bros. (Longton) Ltd. 
Soc. Fives Lille-Cail. 
Krupp Stahlexport G.m.b.H. 
Nash International Company. 

Air compressors, Oil-free. 
Peter Brotherhood Ltd. 

Air conditioning eqnipment. 
A.B. Svenska Fllktfabr~ken. 

Air mlers. 
E. Green & Son Ltd. 
A.B. Svenska Flwabriken. 

Air filters. 
N.V. "Arna" Niagara Filters. 
Buhler Brothers Ltd. 
Norit Sales Corporation Ltd. 
Simon-Barron Ltd. 
A.B. Svenska Flaktfahriken. 

Aii heatws. 
Fluostatic Ltd. 
E. Green & Son Ltd. 
A.B. Svenska Fllktfabriken. 
Yarrow & Co. Ltd. 

Air-operated portable stitchers. 
Thames Packaging Equipment Co. 

Aleohol plant. 
A.P.V. Co. Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
John Dore & Co. Ltd. 
Soc. Fives LiUe-Cail. 
T. Giusti & Son Ltd. 
S.P.E.I. Chim. 
Technoexport Czechoslovakia. 

Anti-foam agents. 
Hodag Chemical Corporation. 
Schill& Seilacher Chemische Fabrik. 

Asbestos products. 
Cape Insulation Ltd. 

Automatic beet laboratories. 
Instmmentenfabriek Venema. 

Automatic saccharimeters and polari- 
meters. 
Schmidt + Haensch. 
Carl Zeiss. 

Automatic tare rooms. 
Instrumentenfabriek Venema. 

Bag, see Sack. 

Bagasse analysis apparatus. 
A. H. Korthof N.V. 

Bagasse baling presses. 
Buckau-Wolf Maschinenfabrik A.G. 
Honiron. 
Shirtliff Bros. Ltd. 
Thibodaux Boiler Works Inc. 

Bagasse depithing equipment. 
Gmendler Crusher & Pulverizer 

Company. 

Bagasse furnaces. 
Babcock & Wilcox (Operations) Ltd. 
Honiron. 
S.E.U.M. 
John G. Stein & Co. Ltd. 

Bagasse preparation equipment for 
particle board manuhcture. 
C F & 1 Engineers Inc. 
Gruendler C ~ s h e r  & Pulverizer Co. 

Bagasse presses. 
C F & I Engineers Inc. 

Bagasse utilization plant for manu- 
facture of cellulose, paper pulp, 
particle board, etc. 
Buckau-Wolf Maschinenfabrik A.G. 
Cellulose Development Corporation 

Ltd. 
Defibrator A.B. 
Dorr-Oliver Inc. 
Simon Handling Engineers Ltd. 

Beet diffmers, Continoous. 
Babcock Atlantique. 
BMA Braunschweigischc Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
C F & I Eneineers Inc. 
A. F. craigW& Co. Ltd. 
A/S De Danske Sukkerfabrikker. 
Extraction De Smet S.A. 
Soc. Fives LiUe-Cail. -~ . - 
Fletcher and Stewart Ltd. 
Etbts. A. Olier. 
Technoexport Czchoslovakia. 

Beet mechanical discharging and storage 
equipment. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
C F & I Engineers Inc. 
Soc. Fives Lille-Cail. 

Beet molasses sugar recovery. 
Imacti N.V. (Quentin process). 
Stork-Werkspoor Sugar N.V. 

Beet pulp presses. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Bosco S.p.A. Officine Meccaniche 

e Fonderie. 
Fletcher and Stewart Ltd. 
Hein, Lehmanri & Co. A.G. 
AB. Kockum-Landsverk. 
Etablisscments F. Moret. 
Etbts. A. Olier. 
Rose, Downs & Thompson Ltd. 
Stord Bartz Industri A/S. 

Beet seed. 
A/S De Danske Sukkerfabrikker. 

Beet slicers. 
Dreibholz & Floering Ltd. 
Soc. Fives Lille-Cail. 
H. Putsch & Comp. 

Beet tail utilization plant. 
Buckau-Wolf Maschinenfabrik A.G. 
H. Putsch & Comp. 

Beet tare hoptr equipment. 
Dreibholz & Floering Ltd. 
Ingeniarsfirman Nils Weibull AF. 

Beet washing p h t .  
BMA Braunschweiaische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
C F & 1 Engineers Inc. 
Salzgitter Maschinen A.G. 

Beet water-jel unloading equipment. 
Dreibholz & Floering Ltd. 
Technoexport Czechoslovakia. 

Belting, Conveyor & elevator. 
see Conveyor belting. 

Blending machines. 
Arenco-Alite Ltd. 

Boiler mountings. 
Dewrance & Co. Ltd. 

Boiler water treatment. 
N.V. "Ama" Niagara Filters. 
William Boby & Co. Ltd. 
Dorr-Oliver Inc.. Cane Sugar - .~~ - 

Division. 
Eimw (Great Britain) Ltd. 
Fabcon Inc. 
The Permutit Co. Ltd. 
Robert Reichling & Co. K.G. 

Ammonia removal from condensates. Beet Eume equipment. Boilers, Shell. 
Imacti N.V. Dreibholz & Floering Ltd. Marshall, Sons & Co. Ltd 



Bdkn. Water tube. 
Babcock & Wilcox (Operations) Ltd. 
Buckau-Wolf Maschinenfabrik A.G. 
George Cohen Machinery Ltd. 
Soc. Fives Lille-Cail. 
Foster Wheeler John Brown Boilers 

Ltd. 
Marshall, Sons & Co. Ltd. 
Murray Iron Works Company. 
S.E.U.M. 
Simon-Carves Ltd. 
Stork-Werkspoor Sugar N.V. 
Y m w  & Co. Ltd. 

Bone Char. 
British Charcoals & Macdonalds Ltd. 

Bmbcr. 
Flexotube (Liverpool) Ltd. 
The Kleen-e-ze Brush Co. Ltd. 

Bulk  band^. 
see Conveyors and Elevators, m. 

Bulk storage hoppers. 
Babcock Atlantique. 
Fletcher & Stewart Ltd. 
T. Giusti & Son Ltd. 
Spencer (Melksham) Ltd. 
The Taylor Rustless Fittings Co. 

Ltd. 
The Tills Engineering Co. Ltd. 

Bulk sugar containers, Transportable. 
Rohert Hudson (Raletrux) Ltd. 
The Tills Engineering Co. Ltd. 

Bunker discharge equipment. 
Buhler Brothers Ltd. 
Henry Simon Ltd. 
The Triton Engineering Co. (Sales) 

Ltd. 

Burners, Sulphur. 
see Sulphur furnaces, Continuous. 

Calciners. Fluidized bed. 
Fluostatic Ltd. 

Caae CPI tippers. 
Fletcher and Stewart Ltd. 
Honiron. 
The Mirrlees Watson Co. Ltd. 

h e  un and hailers. 
Honiron. 
Robert Hudson (Raletrux) Ltd. 
Kingston Industrial Works Ltd. 
Krupp Stahlexport G.m.b.H. 
The Thomson Machinery Co. Inc. 
Weeks & Co. (Engineers) Ltd. 

Cnne carts. 
Honiron. 
Kingston Industrial Works Ltd. 
The Thornson Machinery Co. Inc 
Weeks & Co. (Engineers) Ltd. 

Cane conveyor drives. 
Edwards Engineering Corp. 

Cane cultivation equipment. 
Massey-Ferguson (Export) Ltd. 
The Thomson Machinery Co. Inc. 
Wyper Brothers Ltd. 

Cane diffusers, Continuous. 
Soc. Sucriere de I'Atlantique 

(Engineering). 
BMA Braunschweigische Maxhin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
C F & I Engineers Inc. 

Cane diffusers, Continuous-conrinurd 
AIS De Danske Sukkerfabrikker. 
Dorr-Oliver Inc. 
Extraction De Smet S.A. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Technoexport Czechoslovakia. 

h e  grapplap. 
Honiron. 
Joseph Westwood & Co. Ltd. 

Cane harvesters. 
Honiron. 
Massey-Ferguson (Export) Ltd. 
The Thomson Machinery Co. Inc. 
Wyper Brothers Ltd. 

Cane loaders. 
Honiron. 
Massey-Ferguson (Export) Ltd. 
The Thomson Machinery Co. lac. 

Cane maturity testers. 
A. H. Korthof N.V. 

Cane planters. 
Massey-Ferguson (Export) Ltd. 

Cane preparation equipment for 
diffusion. 

C F & I Engineers Inc. 
Dorr-Oliver Inc. 
Fletcher and Stewart Ltd. 
Gruendler Crusher & Pulverizer Co. 
Stork-Werkspoor Sugar N.V. 

Cane shredders. 
see Shredders. 

Cane trash shredders, 
Dorr-Oliver lnc. 
Gruendler Crusher & Pulverizer Co. 

Cane washing plants. 
Soc. Sucriire de I'Atlantique 

(Engincering). 

Cane washing tables. 
Honiron. 
The Thomson Machinery Co. Inc. 

Carbon, Decolorizinn. 
Atlas Cl~cmlcal 1r;dustrles Inc. 
Atlas Chem~cal Industries S.A. 
Atlas Chemical Industr!?~, Canada, 

1 td. 
~ g ~ h c m i c a l  Interamerica Inc. 
C.E.C.A. 
Farnell Carbons. 
Honeywill-Atlas Ltd. 
Lurgi Gesellschaft fur Wanne- und 

Chemotechnik m.b.H. 
Norit Sales Corporation Ltd. 
The Sugar Manufacturers' Supply 

Co. Ltd. 

Carbon deeolorizing equipment. 
Norit Salcs Corporation Ltd. 

Carbon deeolorizing systems. 
Norit Sales Corporation Ltd. 

Carbon reactivation. 
Norit Sales Corporation Ltd. 

CarbonataHon equipment. 
Babcock Atlantique. 
BMA Braunschweigische Mascbin- 
enbauanstalt. 

Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 

Carbonatation equipment-continued 
Dorr-Oliver Inc., Cane Sugar 

Divisinn. -~ ~ --.-.. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Neyrpic. 
H. Putsch & Como. 
Salzgitter ~aschinkn A.G. 
A. Rr W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 
Technoexport Czechoslovakia 

Castings. 
Babcock & Wilcox (Operations) Ltd. 
E. Green & Son Ltd. 
Stork-Werkspoor Sugar N.V. 

Castings, Non-ferrous. 
Blundell & Crompton Ltd. 
Fletcher and Stewart Ltd. 

Cement, Sugar resistant. 
Lafarge Aluminous Cement Co. Ltd. 

Centrifugal backings. 
Ferguson Perforating & Wire Co. 
Fontaine & Co. G.m.b.H. 
Krieg & Zivy Industries. 
Charles Mundt & Sons. 
The Wesmn States Machine Co. 

Centrifugal clarifiers. 
Alfa-Lava1 AB. 
Dorr-Oliver Inc., Cane Sugar 

Division. 

Centrifugal motors. 
ASE A. 
The Western States Machine Co. 

Centrifugal screens. 
Balco Filtertcchnik G.m.b.H. 
BMA Braunschweirische Maschin- 

enbauanstalt. 
C F & I Engineers Inc. 
Cotton Bras. (Longton) Ltd. 
Dorr-Oliver Inc., Cane Suaar 

Division. 
Ferguson Perforating & Wire Co. 
Fontaine & Co. G.m.h.H. 
N. Greening (Warrington) Ltd. 
Hein, Lehmann & Co. A.G. 
Krieg & Zivy Industries. 
Charles Mundt & Sons. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
The Western States Machine Co. 

Cenhifugals and acmsories. 
Alfa-Lava1 AB. 
ASEA. 
BMA Braunschweigische Mascbia- 

enbauanstalt. 
Bosco S.p.A. Officine Meccaniche 

e Fonderie. 
Thomas Broadbent & Sons Ltd. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Escher Wyss Ltd. 
Soc. Fives LiUe-Cail. 
Fletcher and Stewart Ltd. 
Gutehoffnungshiitte Sterkrade A.G. 
Hein, Lehmann & Co. A.G. 
Honiron. 
AB. Kockum-Landsverk. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
The Sugar Manufacturers' Supply 
Co. Ltd. 

The Western States Machine Co. 



Centrifugals-Complete electrical 
equipment. 

ASEA. 

Centrifugals, Continuoas. 
Alfa-Laval AB. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
BOSCO S.p.A. Oficine Meccaniche 

e Fonderie. 
Thomas Broadbent & Sons Ltd. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
C F & I Engineers Inc. 
Don-Oliver Inc., Cane Sugar 

Division. 
Escher Wyss Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Hein, Lehmann & Co. A.G. 
Salzgitter Maschinen A.G. 
Western States Machine Co. 

htrifugais-Fully automatic batcb- 
me. 

A S F A  . . - - . . . 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Thomas Broadbent & Sons Ltd 
Buckau-Wolf Maschinenfabrik A.G. 
Escher Wvss Ltd. 
Soc. ~ i v e s  Lille-Cail. 
Fletcher and Stewart Ltd. 
AB. Kockum-Landsverk. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
The Western States Machine Co. 

type. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Thomas Broadbent & Sons Ltd. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
Escher Wyss Ltd. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
The Western States Machine Co. 

Chain cane slings. 
Whcway-Watson Ltd. 

Chains. 
Bagshawe & Co. Ltd. 
Ewart Chainbelt Co. Ltd. 
Fletcher and Stewart Ltd 
Renold Limited. 
Wheway-Watson Ltd. 

Cbar ,revivifying plants. 
Stem Atkinson Stordy Ltd, 

Chemical plants. 
A.P.V. Co. Ltd. 
Babcock & Wilcox (Operations) Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
George Cohen Machinery Ltd. 
John Dore & Co. Ltd. 
Dorr-Oliver Inc. 
Fletcher and Stewart Ltd. 
T. Giusti & Son Ltd. 
Metal Propellers Ltd. 
Simon-Carves Chemical Engineering 

Lta. 
S.P.E.I. Chim. 
The Taylor Rustless Fittings Co. 

Ltd. 

Cbemifals. 
Fabcon Inc. 
Hodag Chemical Corporation. 
Schill & Seilacher Chemische Fabrik. 
The Sugar Manufacturers' Supply 
Co. Ltd. 

Clarifiers. 
Alfa-Laval AB. 
BMA Braunschweigische Maschin. 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
The Eimco Corporation. 
Eimco (Great Britain) Ltd. 
Eimco Industriale S.p.A. 
Fletcher and Stewart Ltd. 
Honiron. 
The Mirrlees Watson Co. Ltd 
H. Putsch & Comp. 
Salzgitter Maschinen A.G. 
Simonacco Ltd. 
Stork-Werkspoor Sugar N.V. 

Clarifiers, Tray-type. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
The Eimco Corporation. 

Collapsible containers for transporting 
sugar. 

The Tills Engineering Co. Ltd. 

Calorimeters. 
Phoenix Precision Instrument Co. 
The Sugar Manufacturers' Supply 

Co. Ltd. 

Condensers, Water jet ejector. 
C F & I Engineers Inc. 
Fletcher and Stewart Ltd. 
Stork-Werkspoor Sugar N.V. 

Condensing plant, Barometric. 
C F & 1 Engineers Inc. 
Fletcher and Stewart Ltd. 
Honiron. 
Stork-Werkspoor Sugar N.V. 

Continuous belt weighing machines. 
Adequate Weighers Ltd. 
Ashworth Ross & Co. Ltd. 

Control switchgear-limit switches, 
centrifugal switches, emergency 
trip gear, ete. 

ASEA. 
Honeywell Ltd. 

Conveyor belt rotary brusher. 
The Kleen-e-ze Brush Co. Ltd. 

Conveyor belting. 
Scandura Ltd. 

Conveyor belting, Wie. 
Begg, Cousland & Co. Ltd. 
N. Greening (Warrington) Ltd. 

Conveyor chains. 
Bagshawe & Co. Ltd. 
Buhler Brothers Ltd. 
Ewart Chainbelt Co. Ltd. 
Fletcher and Stewart Ltd. 
Renold Limited. 
Henry Simon Ltd. 
A. & W. Smith & Co. Ltd. 
Wheway-Watson Ltd. 

Conveyor idler rollers and pulleys. 
Mavor & Coulson Ltd. 

Conveyors and elevators. 
Bagshawe & Co. Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
George Cohen Machinery Ltd. 
The Eimco Corporation. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Hein, Lehmann & Co. A.G. 
Honiron. 
Kingston Industrial Works Ltd  
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Spencer (Melksham) Ltd. 
Stork-Werkspoor Sugar N.V. 
Ingeniorsfirman Nils Weibull AB. 

Apron conveyors. 
Etablissements F. Moret. 

Belt and bucket elevators. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
Crone & Taylor (Engineering) Ltd. 
Mavor & Coulson Ltd. 
Etablissements F. Moret. 
Henry Simon Ltd. 
Simon-Barron Ltd. 

Belt conveyors. 
Aldersley Engineers Ltd. 
Crone &Taylor (Engineering) Ltd. 
Mavor & Coulson Ltd. 
Etablissements F. Moret. 

Bucker elevators. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
Crone & Taylor (Engineering) Ltd. 
Mavor & Coulson Ltd. 
The Mirrlees Watson Co. Ltd. 
Etablissements F. Moret. 
Henry Simon Ltd. 
Simon-Barron Ltd. 

Chain and bucket elevators. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
Crone & Taylor (Engineering) Ltd. 
Mavor & Coulson Ltd. 
Simon-Barron Ltd. 

Chain conveyors. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
Crone & Taylor (Engineering) Ltd. 
Mavor & Coulson Ltd. 
Henry Simon Ltd. 

Feeder conveyors. 
Aldersley Engineers Ltd. 
Crone & Taylor (Engineering) Ltd 
see also Sugar throwers and 

trimmers. 

Grasshopper conveyors. 
Thomas Broadbent & Sons Ltd. 
The Mirrlees Watson Co. Ltd. 

Pneumatic conveyors. 
Buhler Brothers Ltd. 
Collectron (Sales) Ltd. 
Henry S~mon Ltd. 
The Tills Engineering Co. Ltd. 

Scraper convqvors. 
Aldersley Engineers Ltd. 
Mavor & Coulson Ltd. 



Screw conveyors. 
Aldersley Engineers Ltd. 
Ewart Chainbelt Co. Ltd. 
The Mirrlees Watson Co. Ltd. 
Etablissements F. Moret. 
Simon-Barron Ltd. 
The Triton Engineering Co. (Sales) 

Ltd. 

Vibratory conve.vors. 
Ewart Chainbelt Co. Ltd. 
Henry Simon Ltd. 
Simon-Barron Ltd. 
The Triton Engineering Co. (Sales) 

Ltd. 

Cmveyors and elerston, Mobile. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
Crone & Taylor (Engineering) Ltd. 
Mavor & Coulson Ltd. 
Salzgitter Maschinen A.G. 
Simon Handling Engineers Ltd. 

Coolers, Fluidized bed. 
Fluostatic Ltd. 

Coolers, Suga~. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
BueU Ltd. 
Fletcher and Stewart Ltd. 
Manlove Alliott & Co. Ltd. 
Etablissements F. Moret. 
Newell Dunford Engineering Ltd. 
Salzgitter Maschinen A.G. 
Standard Steel Corporation. 
Stork-Werkspoor Sugar N.V. 

Coolers, Water. 
Film Cooling Towers (1925) Ltd 
Metal Propellers Ltd. 

Cranes. 
Babcock & Wilcox (Operations) Ltd. 
Butters Cranes Ltd. 
Soc. Fives Lille-Cail. 
John M. Henderson & Co. Ltd. 
Robert Hudson (Raletmx) Ltd. 
Jones Cranes Ltd. 
0. & K. Export- und Handelsgesell- 

schaft m.b.H. 
Stork-Werkspoor Sugar N.V. 
Stothert & Pitt Ltd. 
Wheway-Watson Ltd. 

~ballization aids. 
Fabcon Inc. 
Hodag Chemical Corporation. 

Babcock Atlantique. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
A. F. Craig & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Honiron. 
Kingston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
St. Mary Iron Works Inc. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Standard Steel Corporat~on. 
Stork-Werkspoor Sugar N.V. 

Cobmaking machinery. 
Buckau-Wolf Maschinenfabrik A.G. 
Chambon Ltd. 
Goka N.V. Machine Works. 
Standard Steel Corporation. 

Cube sugar moulding, ranging and 
packeting plant. 

Chambon Ltd. 
Fr. Hesser Maschinenfabrik A.G. 
Standard Steel Corporation. 

Cube wrapping machies. 
Fr. Hesser Maschincnfahrik A.G. 
SAP AL. 

Deaerators. 
William Boby & Co. Ltd. 
The Permutit Co. Ltd. 
Stork-Werkspoor Sugar N.V. 

Decolorizing plants. 
Atlas Chemical Industries Inc. 
Atlas Chemical Industries S.A. 
Atlas Chemical Industries, Canada, 

Ltd. 
Atlas Chemical Interamerica Inc. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Honeywill-Atlas Ltd. 
IMACTI. 
Norit Sales Corporation Ltd. 
The Permutit Co. Ltd. 
Robert Reichling & Co. K.G. 

Decolorizing resins. 
Diamond Shamrock Chemical Co., 

Resinous Products Division. 
IMACTI. 
Montecatini Edison S.0.A. 
The Permutit Co. ~ t d . '  
Robert Reichling & Co. K.G. 
Resindion S.p.A. 
Rohm and Haas Company. 

Delimiog plants. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
IMACTI. 
Robert Reichling & Co. K.G. 

Df!mineraliition plants. 
BMA Braunschweigische Maschin- 

en bauanstalt. 
William Boby & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
T h e - ~ i &  Corporation. 
IMACTI. 
The Permutit Co. Ltd. 
Robert Reichling & Co. K.G. 

Demisters. 
Begg, Cousland & Co. Ltd. 

Diitomaeeous eartb, see Filter-aids. 

Diesel alternator sets. 
W. H. Allen, Sons & Co. Ltd. 
ASE A. 
Stork-Werkspoor Sugar N.V. 

Distillerg plant, see Alcohol plant. 

Drives, Variable speed. 
Renold Limited. 
Thorn Automation Ltd. 

Drives. 
see also Cane conveyor drives, 

Flexible drives, Knives, Milling- 
Drives and Shredder drives. 

BMA Braunschweigische Maschla 
enbauanstalt. 

Bosco S.p.A. Officine Meccaniche 
e Fnnderip - . . . . - - . . - . 

Buckau-Wolf Maschinenfabrik A.G. 
Buell Ltd. 
Escher Wyss Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Manlove Alliott & Co. Ltd. 
The Mirrlees Watson Co. Ltd. 
Etablissements F. Moret. 
Newell Dunford Engineering Ltd. 
Salzgitter Maschinen A.G. 
S.E.U.M. 
~ichard-Simon & Sons Ltd. 
A. & W. Smith & Co. Ltd. 
S.P.E.I. Chim. 
Spencer (Melksham) Ltd. 
Standard Steel Corporation. 
Stork-Werkspoor Sugar N.V. 
A.B. Svenska Flaktfabriken. 

Dryers, Fluidized bed. 
Bosco S.p.A. Officine Meccaniche 

e Fonderie. 
Escher Wyss Ltd. 
Soc. Fives Lille-Cail. 
Fluostatic Ltd. 
Stork-Werkspoor Sugar N.V. 
A.B. Svenska Flaktfabriken. 

Dust control eqoipment. 
Buell Ltd. 
Buhler Brothers Ltd. 
Collectron (Sales) Ltd. 
Dust Control Equipment Ltd. 
Newell Dunford Engineering Ltd. 
Phoenix Precision Instrument Co. 
Henry Simon Ltd. 
Standard Steel Corporation. 
A.B. Svenska Flaktfabriken. 
Thermix Industries Ltd. 
The Tills Engineering Co. Ltd. 

Dnst sleeves and bags. 
John R. Carmichael Ltd. 
Cotton Bros. (Longton) Ltd. 
Samuel Hill Ltd. 
S.A. Lainikre de Sclessin. 
P. & S. Textiles Ltd. 
Henry Simon Ltd. 

Economizers. 
E. Green & Son Ltd. 

EWuent screens. 
F. W. Brackett & Co. Ltd. 

Ellinent treatment. 
William Boby & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Eimco (Great Britain) Ltd. 
Film Cooling Towers (1925) Ltd. 
Jones & Attwood Ltd. 
The Permutit Co. Ltd. 
Simon-Hartley Ltd. 

Eleclric motors. 
ASEA. 
George Cohen Machinery Ltd. 
Soc. Fives Lille-Cail. 
The Harland Engineering CO. Ltd. 



Eleehic power generators. 
ASEA. 
George Cohen Machinery Ltd. 
Soc. Fives Lille-Cail. 
General Electric Company of U.S.A. 
Krupp Stahlexport G.m.b.H. 
Murray Iron Works Company. 
Stork-Werkspoor Sugar N.V. 

Electric surface heaters. 
lsopad Ltd. 
Stabilag Engineering Ltd. 

Electrical meters and relays. 
Hartmann & Braun A.G. 

Electronic equipment. 
ASEA. 
Hartmann & Braun A.G. 
Honeywell Ltd. 
Henw Simon Ltd. 
~ h o G  Automation Ltd. 

Engineering design and contracting 
services. 
Soc. Sucriere de I'Atlantique 

(Engineering). 
BMA Braunschweigische Maschin- 

enbauanstalt. 
C F & I Engineers Inc. 
Dorr-Oliver Inc. 
Fletcher and Stewart Ltd. 
Lucks + Co. G.m.b.H. 
The Mirrlees Watson Co. Ltd. 

Engines, Diesel. 
W. H. Allen, Sons & Co. Ltd. 
George Cohen Machinery Ltd. 
Stork-Werkspoor Sugar N.V. 

Engines, Steam. 
George Cohen Machinery Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
The Mirrlees Watson Co. Ltd. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 

Entraioment separators. 
Begg, Cousland & Co. Ltd. 
Fletcher and Stewart Ltd. 
Honiron. 
Kingston Industrial Works Ltd. 
Lancaster & Tonge Ltd. 
Newel1 Dunford Engineering Ltd. 
St. Mary Iron Works Inc. 

Evaporator additives. 
Fabcon Inc. 
Hodag Chemical Corporation. 

Evaporators and condeasing plant. 
Alfa-Lava1 AB. 
A.P.V. Co. Ltd. 
Babcock Atlantique. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
C F & I Engineers Inc. 
A. F. Craig & Co. Ltd. 
A/S De Danske SukkerfabriMter. 
Escher Wyss Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Honiron. 
Kingston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
St. Mary Iron Works Inc. 

Evaporators and condensing plant 
contin~it~il. 

Salzgitter Maschinen A.G. 
S.E.U.M. 
A. & W. Smith & Co. Ltd. 
S.P.E.I. Cliim. 
Stork-Werkspoor Sugar N.V. 
Technoexport Czechoslovakia. 

Evaporator tube cleaners. 
see Tube cleaners. 

Fans, Induced and forced draft. 
Stork-Werkspoor Sugar N.V. 
A.B. Svenska Flaktfabriken. 

Filling machines. 
Arenco-Alite Ltd 

Filters. 
Soc. Fives Lille-Cail. 
Fletcher and Srewart Ltd. 
I. V. Pressure Controllers Ltd. 
Lancaster & Tonge Ltd. 
Sapky Green Wire Weaving Co 

LLU. 

Henry Simon Ltd. 
S.P.E.I. Chim. 
Wire Weaving Co. Ltd. 

Automa~ically conrrolledjilters. 
N.V. "Ama" Niagara Filters. 
F. W. Brackett & Co. Ltd. 
Chemap A.G. 
Schumacher'sche Fabrik. 
Sparkler Manufacturing Company. 
Stella-Meta Filters Ltd. 

Bag pressure filters. 
N.V. "Ama" Niagara Filters. 
A. F. Craig & Co. Ltd. 

Candle filters. 
N.V. "Ama" Niagara Filters. 
BMA Braunschweinische Masch~n- 

enbauanstalt. 
Etbts. A. Olier. 
H. Putsch & Comp. 
Schumacher'sche Fabrik. 
Stella-Meta Filters Ltd. 

Diatomite fillers. 
N.V. "Ama" Niagara Filters. 
Chemap A.G. 
Enzinger Division, The Duriron Co. 

Inc. 
The Mirrlees Watson Co. Ltd. 
Schumacher'sche Fabrik. 
Sparkler Manufacturing Company. 
Stella-Meta Filters Ltd. 

Filter presses. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Manlove Alliott & Co. Ltd. 

Filter thicket~ers. 
Buckau-Wolf Maschinenfabrik A.G. 
Dorr-Oliver Tnc., Cane Sugar 

Division. 
H. Putsch & Comp. 
Schumacher'sche Fabrik. 

Gravity and pressure  filter^. 
N.V. "Ama" Niagara Filters. 
William Boby & Co. Ltd. 
The Mirrlees Watson Co. Ltd 
The Permutit Co. Ltd. 

Fron removal  filter^. 
N.V. "Ama" Niagara Filters. 
Willlam Boby & Co. Ltd. 
Br~mag Ltd. 
Electromagnets Ltd. 
The Permutit Co. Ltd. 
Rapid Magnetic Ltd. 

Leaf filters. 
N.V. "Ama" Niagara Filters. 
Buckau-Wolf Maschinenfabrik A.G. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Enzinger Division, The Duriron Co. 

Inc. 
Ferguson Perforating & Wire Co. 
The Mirrlees Watson Co. Ltd. 
A. & W. Smith & Co. Ltd. 
Sparkler Manufacturing Company. 
Stella-Meta Filters Ltd 
Stork-Werkspoor Sugar N.V. 

Plate and frame filrers. 
N.V. "Ama" Niagara Filters. 
Manlove Alliott & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 

Pressur? filters. 
N.V. "Ama" Niagara Filters. 
BMA Braunschwe~g~sche Maschin- 

enbauanrtalt. 
William Boby & Co. Ltd. 
Buckau-Wolf Maschinenfabrik A.G. 
Chemap A.G. 
George Cohen Machinery Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Enzinger Division, The Duriron Co. 

Inc. 
The Mirrlees Watson Co. Ltd. 
The Permutit Co. Ltd. 
Schumacher'sche Fabrik. 
A. & W. Smith & Co. Ltd. 
Sparkler Manufacturing Company. 
Stella-Meta Filters Ltd. 
The Taylor Rustless Fittings Co. 

Ltd. 
Rotary vacuum jllers. 

Soc. Sucrikre de I'Atlantique 
(Engineering). 

BMA Braunschweigische Maschin- 
enbau~nstalt. 

Buckau-Wolf Maschinenfabrik A.G. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
The Eimco Corporation. 
Eimco (Great Britain) Ltd. 
Eimco lndustriale S.p.A. 
Etbts. A. Olier. 
H. Putsch & Comp. 

Filter aids. 
C.E.C.A. 
Dicalite/GREFCO Inc. 
Kenite Corporation. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
Filter cloths. 

Associated Perforators & Weavers 
Ltd. 

Begg, Cousland & Co. Ltd. 
John R. Carm~chael Ltd. 
Cotton Bros. (Longton) Ltd. 
N. Greening (Warrington) Ltd. 
Samuel Hill Ltd. 
S.A. Lainiere de Sclessin. 
Nordiska Maskinfilt AB. 
P. & S. Textiles Ltd. 
Sankey Green Wire Weaving Co. 

Ltd. 
Henry Simon Ltd. 

Filter leaves. 
N.V. "Ama" Niagara Filters. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Enzingcr Division, The Duriron Co. 

Inc. 
Ferguson Perforating & Wire Co. 
Charles Mundt & Sons. 
Sankey Green Wire Weaving Co. 

Ltd. 
Sparkler Manufacturing Company, 
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Filter papers. 
J. Barchatn Green Ltd. 
A. H. Korthof N.V. 
The Sugar Manufacturers' Supply 

Co. Ltd. 

Filter pulp. 
J. Barcham Green Ltd. 

Filter screens. 
Associated Perforators & Weavers 

Ltd. 
Begg, Cousland & Co. Ltd. 
F. W. Brackett & Co. Ltd. 
Cotton Uros. (Longlon) Ltd. 
Endecotts (Test Sieves) Ltd. 
Ferguson Perforating & Wire Co. 
Fontaine & Co. G.m.b.H. 
N. Greening (Warrington) Ltd. 
Haver & Boecker. 
Krieg & Zivy Industries. 
Charles Mundt & Sons. 
J. & F. Pool Ltd. 
Sankey Green Wire Weaving Co. 

Ltd. 
Henry Simon Ltd. 

Flanges, Non-Ferrous. 
Blundell & Crompton Ltd. 

Flexible drives. 
Flexible Drives (Gilmans) Ltd. 
Flexotube (L~verpool) Ltd. 

Flexible shaft couplings. 
David Brown Gear Industries Ltd. 
The Falk Corporation. 
Renold Limited. 
Henry Simon Ltd. 

Flexible shafting. 
Flexible Drives (Gilmans) Ltd. 
Henry Simon Ltd. 

Flowmeters. 
Aldersley Engineers Ltd. 
Alfa-Lsval AH. 
Fischcr & Porter Ltd. 
Hartmann & Braun A.G. 
Honeywell Ltd. 
K.D.G. Instrunicnts Ltd. 
Negrctti & Zambra Ltd. 
Siemens A.G., Werncrwerk fur 

Messtechnik. 
The Sugar Manufacturers' Supply 

Co. Ltd. 

Gas purifying equipment. 
Maschinenfabrik H. Eberhardt. 
Lodge-Cottrell [.Id. 
Stork-Werkspoor Sugar N.V. 

Gear couplings. 
David Brown Gear Industries Ltd. 
The Falk Corporation. 
Renold Ltd. 
Henry Simon Ltd. 

Ceeriog, see Reduction gears. 

Gearmotors. 
ASEA. 
David Brown Gear Industries Ltd. 
The Falk Corporation. 
Renold Ltd. 

Crabs, Cane, Beet and Raw w a r .  
Honiron. 
Joseph Westwood & Co. Ltd. 

Granulators, see Dryers. 

Harvesters, see Beet harvesters and 
Cane harvesters 

Heat exchangers, Air-cooled. 
E. Grecn & Son Ltd. 
J. & L. Englnecring Company Inc. 

Heat-exchangers, Lanlclla-type. 
Alfa-Laval AB. 

Heat exchangers, Plate type. 
Alfa-Laval AB. 
A.P.V. Co. Ltd. 
Buckau-Wolf Maschincnfahrik A.C. 

Heat exchangrs, Spiral-type. 
Alfa-Laval AH. 
E. Green & Son Ltd. 

Heat exchangers, I'ubular. 
Alfa-Laval AB. 
A.P.V. Co. Ltd. 
Blundell & Crompton Ltd. 
BMA Hraunschweigische Masch~n- 

enbauanstalt. 
C F & I Engineers Inc. 
John Dore & Co. Ltd. 
Enzinger Division, The Duriron Co. 

Inc. 
Soc. Fivcs Lille-Cail. 
Fletcher and Stewart Ltd. 
Foster Wheeler John Brown Boilers 

Ltd. 
T. Giusti & Son Ltd. 
E. Grccn & Son Ltd. 
Honiron. 
Kingston Industl-ial WOI.~:; Ltd. 
St. Mary Iron Works Inc. 
Salzgitter Maschinen A.6. 
S.E.U.M. 
S.P.E.I. Chim. 
The Taylor Rustless Fittings Co. 

Ltd. 
Technocxport Czechoslovakia. 

Heat sealers. 
The Thames Packsging Equipment 

Co. 

Heating mantles and tapes. Electric. 
lsopad Ltd. 
Stabilag Engineering Ltd. 

Hydraulic controls for valves, etc. 
Edwards Engineering Corp. 
The Lunkenhcimer Company. 

lnsect control equipment. 
Henry Simon Ltd. 

Instruments, Process control. 
Anacon Inc. 
ASEA. 
Bebngham & Stanley Ltd 
Chem'ip A CI 
F~scher & Portcr Ltd. 
Hartniann & Braun A.G. 
Honeywell Ltd. 
K.D.G. Instruments Ltd. 
Negrctti & Zalnbra Ltd. 
Phoenix Precision lnstrumcnt Cop 
Scientific Furnishings Ltd. 
S~cmcns A.G.. Werncrwerk f i r  

~esstcchnik.' 
The Sugar Manufacturers' Supply 

Co. Ltd. 
Thorn Automation Ltd. 
G. H. Zeal Ltd. 

losulation, Thermal (heat and cold). 
Cape Insulation Ltd. 
Lafarge Aluminous Cement Co. Ltd. 

Ion cxchanne plants. 
BMA Bra~~nschweigische Ma~chin- 

enbai~anstalt. 
William Boby & Co. Ltd. 
IMACTI. 
The Permutit Co. Ltd. 
Robert Reichling & Co. K.G. 

Ion exchange resins. 
Diamond Shamrock Chemical Co., 

Resinous Products Division. 
IMACTI. 
Montccatini Edison S.p.A. 
The Permutit Co. Ltd. 
Robert Reichling & Co. K.G. 
Resindion S.p.A. 
Rohm and Haas Company. 

Irrigation equipment. 
Farrow & Sons Ltd. 
Wright Rain Ltd. 
Wright Rain Africa (Pvt.) Ltd. 

Juice heaters. 
Babcoclc Atlantique. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Bucknu-Wolf Mascliinenfabrik A.G. 
Buckau Wolf New India Engineering 

Work5 Ltd. 
C F & I Engineers Inc. 
A. F. Craig & Co. Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stew;lrt Ltd. 
Honiron. 
Kington Industrial Works Ltd. 
The Mirrlecs Watson Co. Ltd. 
St. Marv Iron Works Inc. 
~alzgitter Maschinen A.G. 
S.E.U.M. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 
Technoexport Czeclioalovakia. 

.Juice scales. 
Ashworth Ross & Co. Ltd. 
Fle!chcr and Stewart Ltd. 
Carl Sclicnck Maschinenfabrik 

G.m.b.H. 
N.V. Servo-Balnns. 

see also Weighing Machines 

.Juice strainers and screens. 
Ruckau-Wolf Maschinenfabrik A.G. 
Huchau Wolf New India Engineering 

Works Ltd. 
The Deister Concentrator Co. Inc. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Endecott~ (Test Sieves) Ltd. 
Farrel Company. 
Ferguson Perforating & Wire Co. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Fontaine & Co. G.m.b.H. 
N. Greening (Warrington) Ltd. 
Haver & Boecker. 
The Mirrlees Watson Co. Ltd. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 
The Sugar Manufacturers' Supply 

Co. Ltd. 

Juice and syrup mixers. 
Anacon Inc. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Fletcher and Stewart Ltd. 
T. Giusti & Son Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor (V.M.F.) 
The Sugar Manufacturers' Supply 

Co. Ltd. 



Knives, Beet. 
Dreibholz & Floering Ltd. 
H. Putsch & Comp. 

Knives, Milling. 
Babcock Allantique. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschincnfabrik A.G. 
Buckau Wolf Ncw India Engineering 

Works Ltd. 
A. F. Craig & Co. Ltd. 
Farrel Company. 
Soc. Fives Lille-Cail. 
Fletcl~er and Stewart Ltd. 
Honiron. 
K~ngston Industrial Works Ltd. 
The Mlrrlees Watson Co. Ltd. 
Salzgitter Machinen A.G. 
A. & W. Srn~th & Co. Ltd. 
Stork-Werhspoor Sugar N.V. 

Knives, Milling-Drives. 
Farrel Company. 
Fletcher and Stcwart Ltd. 
General Elcctr~c Company of U.S.A 
Stork-Werkspoor Sugar N.V. 

Laboratory apparatus and equipment. 
Chemap A.G. 
Endecotts (Test Sieves) Ltd. 
C. A. Hendley & Co. 
A. H. Korthof N.V. 
The Permutit Co. Ltd. 
Phoenix Precision Instrument Co 
The Sugar Manufacturers' Supply 

Co. Ltd. 
The Taylor Rustless Fittings Co. 

Ltd. 
re< also Laboratory insuuuents. err. 

1.ahoratory glassware. 
C. A. Hendley & Co. 

Labratory instruments. 
Anacon Inc. 
Honeywell Ltd. 
K.D.G. Instrunlents Ltd. 
A. H. Korthof N.V. 
Phoenix Precision Instrument Co. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
G. H. Zeal Ltd. 
Carl Zeiss. 
see also Automatic saccliarimeters 

and polarimcters, Laboratory 
apparatus and equipment, Re- 
fractometers, Saccharimeters and 
polarimeters, erc. 

Laboratory reagents. 
A. H. Korthof N.V. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
Lens cleaning tissues. 

J. Barcham Green Ltd. 

Level indicators and controllers. 
Goring Kerr Ltd. 
Hartmann & Braun A.G. 
Haver & Boecker. 
Honeywcll Ltd. 
K.D.G. Instruments Ltd. 
Negretti & Zambra Ltd. 
Siemens A.G.. Wernerwerl~ fiir 

Messtechnik. 
Thorn Automation Ltd. 

Lime slaking equipment. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Maschinenfabrik H. Eberhardt. 
The Eimco C o r ~ o r a i ~ o n .  
Fluostatic Ltd. 
Etablissements F. Moret. 
Stork-Werkspoor Sugar N.V. 

Limestone pulverizers for agricultural 
stone. 
Gruendler Crushcr & Pulverizer Co. 

Liming equipment. 
HMA Braunschweigische Maschin- 

cnbauanstalt. 
Buckau-Wolf Maschincnfabrik A.G. 
C F & I Enginccrs Inc. 
Dorr-Oli\er Inc., Cane Sugar 

Division. 
Maschinenfabrik H. Eberhardt. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Etablissements F. Morct. 
H. Putsch & Comp. 
Salzgitter Maschinen A.G. 
A. a W. Smith & Co. Ltd. 
Stork-Wcrl<spoor Sugar N.V. 
The Sugar Manufacturers' Supply 

Co. Ltd. 

Loading machinery. 
Buhler Brothers Ltd. 
The Eimco Corporation. 
0. & I<. Export- und Handelsgesell- 

schaft m.b.H. 

Locomotives, Diesel. 
General Electric Company of U.S.A 
I<olrert Hudson (Raletrux) Ltd. 
Krupp Stahlexport G.m.b.H. 
0. & K. Export- und Handelsgesell- 

schaft m.b.M. 

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

Magnetic separators. 
Br~mag Ltd. 
Electromagnets Ltd. 
Fletcher and Stewart Ltd. 
Industrial Magnets Ltd. 
Rapid Magnetic Ltd. 

Masstruite neat treating equipment. 
Babcock Atlant~que. 
C F & I Engincurs Inc. 
Dorr-Oliver lnc. 
I-lctchcr and Stewart Ltd. 
The Mirrlees Watson Co. Ltd. 
A. & W. Smith & Co. Ltd. 
Stork-Wcrkspoor Sugar N.V. 
The Western States Machine Co. 

Metal detcctors. 
ASEA. 
Goring Kcrr Ltd. 
Newell Dunford Engineering Ltd. 

Meters, Integrating, for liquids. 
Hartmann & Braun A.G. 

Mcters for liquid fuels. 
Hartmann Kr Braun A.G. 

MU1 hydraulics. 
Edwards Engineering Corp. 
Flctcher and Stcwart Ltd. 
The Mirrlees Watson Co. Ltd. 
A. & M'. Smith & Co. Ltd. 
Stork-Wcrlkspoor Sugar N.V. 

Mill rolls. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
A. F. Craig & Co. Ltd. 
Farrel Company. 
Soc. Fives LilleCail. 

mi 
Mill rolls--rontinrred 

Fletcher and Stewart Ltd. 
Honiron. 
Kingsron Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 

Mill roll movement indicators and 
recorders. 

Edwards Engineering Corp. 

Milling plant. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Bockau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New lndia Engineering 

Works Ltd. 
A. F. C r a ~ g  & Co. Ltd. 
Farrel Company. 
Soc. Fives Lille-Cad. 
Fletcher and Stewart Ltd. 
Honiron. 
Klngston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 
Technoexport Czechoslovakia. 

Milling plant-complete electrical 
equipment. 

ASEA. 
General Electric Company of U.S.A. 

Mist eliminators. 
Begg, Cousland & Co. Ltd. 

Mixing machines. 
Arenco-Alite Ltd. 

Moisture expellers. 
Richard Simon & Sons Ltd. 

Molasses addition plants for beet pulp. 
Buckan-Wolf Maschinenfabrik A.G. 
Amandus Kahl Nachf. 

Molasses tanks. 
Babcock Atlantique. 
BMA Braunschweigische M s h -  

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New lndia Engineering 

Works Ltd. 
Fletcher and Stewart Ltd. 
T. Giusti & Son Ltd. -. - ~ 

Honiron. 
Kingston Industrial Works Ltd. 
Krupp Stahlexport G.m.b.H. 
St. Mary Iron Works Inc. 
Salzgitter Maschinen A.G. 
Stork-Werkspoor Sugar N.V. 
The Tavlor Rustless Fittings Co. 

Ltd. 

Packeting machinery. 
Brecknell, Dolman & Rogcn Ltd. 
Fr. Hesser Maschinenfabrik A.G. 
SIG Swiss Industrial Company. 

Packeting machinery for individual 
sachets. 

SIG Swiss Industrial Cornpan,. 

Palletizers. 
Carl Drohmann G.m.b.H. 

Pan K i n g  aids. 
Fabcon Inc. 
Hodag Chemical Corporation. 
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Pans, Vacuum. 
A.P.V. Co. Ltd. 
Babcock Atlantique. 
Blundell & Crompton Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
C F & 1 Engineers Inc. 
A. F. Craig & Co. Ltd. 
A/S De Danste Sukkerfabrikker. 
John Dore & Co. Ltd. 
Soc. Fives Lille-Cad. 
Fletcher and Stewart Ltd. 
T. Giusti & Son Ltd. 
Honiron. 
Kingston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
St. Mary Iron Works Inc. 
Salzgitter Maschinen A.G. 
S.E.U.M. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 
The Taylor Rustless Fittings Co. 

Ltd. 

Parcelling machines. 
Carl Drohmann G.m.b.H. 
Fr. Hesser Maschincnfahrik A.G. 
SIG Swiss Industrial Company. 

PeUeting presses Tor bagasse and pitb. 
Amandus Kahl Nachf. 
Simon-Barron Ltd. 

Pelleting presses for dried pulp. 
Buhler Brothers Ltd. 
Amandus Kahl Nachf. 
Simon-Barron Ltd. 
Richard Sizer Ltd. 

Perforated metals. 
Associated Perforators & Weavers 

Ltd. 
Ferguson Perforating & Wire Co. 
N. Greening (Warrington) Ltd. 
Krieg & Zivy Industries. 
Charles Mundt & Sons. 
J. & F. Pool Ltd. 

P i p  Ytings. 
see Tube fittings 

Pipes, Non-ferrous. 
Birmingham Battery Tube Company. 
Yorkshire Imperial Metals Ltd. 

Pipework installation. 
Blundell & Crornpton Ltd. 

Polythene bag sealers. 
The Thames Packaging equip man^ 

Co. 

Power actuators. 
The Lunkenheimer Company 

Power plants. 
W. H. Allen, Sons & Co. Ltd. 
ASEA. 
General Electric Company of U.S.A. 
Stork-Werkspoor Sugar N.V. 

Power transmission equipment. 
W. H. Allen, Sons & Co. Ltd. 
ASEA. 
Thomas Broadbent & Sons Ltd. 
David Brown Gear Industries Ltd. 
Ewart Chainbelt Co. Ltd. 
The Falk Corporation. 
Farrel Company. 
Renold Limited. 
Henry Simon Ltd. 

Preliming equipment. Corrosion-proof pumps. 
AJS De Danske Sukkerfabrikker. The Albany Engineering Co. Lld. 
Dorr-Oliver Inc., Cane Sugar Allen Gwynnes Pumps Ltd. 

Division. A.P.V. Co. Ltd. 
Stork-Werkspoor Sugar N.V. A.P.V.-Kestner Ltd. 

BMA Braunschweigische Mascbin- 

Presure gauges. 
Thc British Rototherm Co. Ltd. 
Hartmann & Braun A.G. 
Honcywcll Ltd. 
K.D.G. Instruments Ltd. 
Negretti & Zambra Ltd. 
G. H. Zeal Ltd. 

Pressure vessels. 
N.V. "Ama" Niagara Filters. 
A.P.V. Co. Ltd. 
Babcock Atlantique. 
Babcock & Wilcox (Operations) Ltd. 
W. P. Butterfield (Eng~neers) Ltd. 
John Dorc & Co. Ltd. 
T. Giusti & Son Ltd. 
Metal Propellers Ltd. 
St. Mary Iron Works Inc. 
S.E.U.M. 
Stork-Werkspoor Sugar N.V. 
The Taylor Rustless Fittings Co. 

Ltd. 
Thibodaux Boiler Works Inc. 

Printing machinery-Rotary multi- 
colour for sugar cartons and 
hags, etc. 

Chambon Ltd. 
Fr. Hesser Maschinenfabrik A.G. 

Process computers. 
General Electric Company of U.S.A. 
Siemens A.G., Wernerwerk fur 

Messtechnik. 

Pulley blocks. 
Wheway-Watson Ltd. 

Pulp screens. 
Associated Perforators & Weavers 

Ltd. 

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

Co. Ltd. 

Pumps. 
Dorr-Oliver Inc.. Cane Suaar 

Division. 
Fletcher and Stewart Ltd. 
The Harland Engineering Co. Ltd. 
Stork-Werksooor Suear N.V. 
The Sugar ~ a n u f a c h e r s '  Supply 
Co. Ltd. 

Centrifugal punrps. 
Thc Albany Engineering Co. Ltd. 
Allen Gwynnes Pumps L!d. 
A.P.V. Co. Ltd. 
A.P.V.-Kestner Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Peter Brotherhood Ltd. 
Etablissements F. Moret. 
Saunders Valve Co. Ltd. 
Schabaver. 
Simonacco Ltd. 
Stothert & Pitt Ltd. 

enbauanstalt. 
Mono Pumps Ltd. 
Simonacco Ltd. 
Stothert & Pitt Ltd. 

Dosing pumps. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Fabcon Inc. 
The Permutit Co. Ltd. 

Filrrare pumps. 
A.P.V.-Kestner Ltd. 
BMA Braunschweieische Maschin- 

enbauanstalt. 
The Eimco Corporation. 
Mono Pumps Ltd. 
Etablissements F. Moret 
Simonacco Ltd. 
Stothert & Pitt Ltd. 

Irrigation primps. 
Allen Gwynnes Pumps Ltd. 
Farrow & Sons Ltd. 
Saunders Valve Co. Ltd. 
Wright Rain Ltd. 
Wright Rain Africa (Pvt.) Ltd. 

Massecuite pumps. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf Ncw India Engineering 

Works Ltd. 
Soc. Fives-Lille-Cail. 
A. & W. Smith 8 Co. Ltd. 
Stothert & Pitt Ltd. 

Membrane pumps. 
The Eimw Corporation. 
Saunders Valve Co. Ltd. 

Molasses pumps. 
The Albany Engineering Co. Ltd. 
BMA Braunschweiaische Maschin- 

enbauanstalt. 
Buckau Wolf New India Engineering 

Works Ltd. 
Amandus Kahl Nachf. 
Mono Pumps Ltd. 
Etablissements F. Moret. 
Stothert & Pitt Ltd. 

Posirive-aclion pumps. 
The Albany Engineering Co. Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Mono Pumps Ltd. 
Stothert & Pitt Ltd. 

Process pumps. 
Enzinger Division, The Duriron Co. 

Inc. 

Rotory pumps. 
The Albany Engineering Co. Ltd. 
Al!en (;wy~;nes Pumps ~ t d .  
BMA Braunschweigische Maschin- 

enbauanstalt. 
The Eimco Corporation. 
Mono Pumps Ltd. 
Etablissements F. Moret. 
Stothert & Pitt Ltd. 

Self-priming pumps. 
The Albany Engineering Co. Ltd. 
The Eimco Corporation. 
Flexible Drives (Gilmans) Ltd. 
Mono Pumps Ltd. 
Stothert & Pitt Ltd. 



Sump pumps. 
The Albany Engineering Co. Ltd. 
Allen Gwynnes Pumps Ltd. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
The Eimco Corporation. 
Mono Pumps Ltd. 
Etablissements F. Moret. 
Saunders Valve Co. Ltd. 
Simonacco Ltd. 

Vacuum pumps. 
see Vacuum pumps. 

Raidway, see Locomotives and Track. 

Rectifiers. 
ASE A. 

Reduction and composting equipment 
for trash and cane waste. 
Gruendler Crusher & Pulverizer Co. 

Reduction gears. 
W. H. Allen, Sons & Co. Ltd. 
ASEA. 
David Brown Gear Industries Ltd. 
The Falk Corooration. 
Farrel company. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Lufkin Foundry & Machine Co. 
Murray Iron Works Company. 
Renold Limited. 
Saizgitter Maschinen A.G. 
Henry Simon Ltd. 
A. &. W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 

Refinery equipment. 
ASE A. 
BMA Braunschweikhe Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
C F & I Engineers Inc. 
A. F. Craig Clr Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Soc.~~~ves~i l le-Cai l .  
Fletcher and Stewart Ltd. 
Honiron. 
The Mirrlees Watson Co. Ltd. 
Norit Sales Corporation Ltd, 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Stein Atkinson Stordy Ltd. 
Stork-Werkspoor Sugar N.V. 
Technoexport Czechoslovakia. 

Refractometers. 
Anacon Inc. 
Bellingham & Stanley Ltd. 
A. H. Korthof N.V. 
Phoenix Precision Instrument Co. 
Schmidt -t Haensch. 
Scientific Furnishings Ltd. 
Carl Zeiss. 

Refractory bricks. 
Lucks $ Co. G.m.b.H. 
John G. Stein & Co. Ltd. 

Refractory cement. 
Lafarge Aluminous Cement Co. Ltd. 
John G. Stein & Co. Ltd. 

Road transport pneumatic bulk vehicles. 
W. P. Butterfield (Engineers) Ltd. 

Roller cbain. 
Ewart Chainbelt Co. Ltd. 
Renold Limited. 

Rubber belt cane carriers. 
Farrel Company. 
Fletcher and Stewart Ltd. 

Saccharimeters and polarimeters. 
Bellingham & Stanley Ltd. 
A. H. Korthof N.V. 
Schmidt Haensch. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
Carl Zeiss. 

Sack closing machines. 
Carl Drohmann G.m.b.H. 
Thomas C. Keay Ltd. 
Reed Medway Sacks Ltd. 
Sack Fillers Ltd. 
The Thames Packaging Equipment 

Co. 
Thimonnier & Cie. 

Sack counting equipment. 
The Thames Packaging Equipmat 

Co. 
Sack filling machines. 

Carl Drohmann G.m.b.H. 
Haver & Boecker. 
Reed Medwav Sacks Ltd. - -. 
Sack Fillers i t d .  
Richard Simon & Sons Ltd. 
Ingeniorsfirman Nils Weibull AB 

Sack openers. 
Thames Packaging Equipment Co. 

Sack printing machines. 
Thomas C. Keay Ltd. 

Samplmg equipment. 
The Thames Packaging Equipment 

Co. 
Ingeniarsfirman Nils Weibull AB. 

Scale removal and prevention 
Fabcon Inc. 
Flexible Drives (Gilmans) Ltd. 
Flexotube (Liverpool) Ltd. 
Hodag Chemical Corporation. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
see also Tube cleaners. 

Sueem, Centrifugal, see Centrifugal 
screens. 

Screeus, Fiter, see Filter screens. 

Screens, Rotary. 
F. W. Bracket1 & Co. Ltd. 
Jones & Attwood Ltd. 
J. & F. Pool Ltd. 

Saeem, Vibrating. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
George Cohen Machinery Ltd. 
The Deister Concentrator Co. lnc. 
Electromagnets Ltd. 
Fletcher and Stewart Ltd. 
Gruendler Crusher & Pulverizer 

Company. 
Haver & Boecker. 
Hein, Lchmann & Co. A.G. 
Carl Schenck Maschinenfabrik 

G.m.b.H. 
Spencer (Melksham) Ltd. 
The Sugar Manufacturers' Supply 

Co. Ltd. - -  - -. 
The Triton Engineering Co. (Sales) 

Lid. 
see-Go Juice strainers and screens. 

Screens, Wire. 
Associated Perforators & Weavers 

Ltd. 
Begg, Cousland & Co. Ltd. 
Dorr-Oliver lnc. 
N. Greening (Warrington) Ltd. 

Second-band plant and machinery. 
George Cohen Machinery Ltd. 

Sedimentation accelerator. 
Fabcon Inc. 
Hodag Chemical Corporation. 

Sewing threads, Heavy grade. 
Thames Packaging Equipment Co. 

Ship loading installations. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
Fletcher and Stewart Ltd. 
Spencer (Melloham) Ltd. 

Shredders. 
BMA Braunschweigische Madtin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
C F & I Engineers Inc. 
Dorr-Oliver Inc. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Gruendler Crusher & Pulverizer Co. 
The Mirrlees Watson Co. Ltd. 
Stedman Foundry & Machine Co. 

Inc. 
Stork-Werkspoor Sugar N.V. 

Shredder drives. 
ASEA. 
Farrel Company. 
Stork-Werkspoor Sugar N.V. 

Siloc. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
John Laing & Son Ltd. 
Lucks -; Co. G.m.b.H. 
The Tills Engineering Co. Ltd. 
Ingeniorsfirman Nils Welbull AB. 

Slats for slat conveyors. 
William Bain & Co. Ltd. 
Ewart Chainbelt Co. Ltd. 

Speetropolarimeters. 
Bellingham & Stanley Ltd. 

Spray o d e s .  
The Lunkenheimer Company. 

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

Sprockets. 
Ewart Chainbelt Co. Ltd. 
Renold Limited. 

Steam accumulators. 
Babcock & Wilcox (Operations) Ltd. 
Fletcher and Stewart Ltd. 
Stork-Werkspoor Sugar N.V. 

Steam storage equipment. 
see Steam accumulators. 

Steam superheaters. 
Buckau-Wolf Maschinenfabrik A.G. 
Foster Wheeler John Brown Boilers 

Ltd. 
Stork-Werkspoor Sugar N.V. 

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

Werk Schneider & Helmecke. 
Lancaster & Tonge Ltd. 
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Steam turhines for mill drives. etc. 
W. H. Allen, Sons & Co. Ltd. 
ASEA. 
Peter Brotherhood Ltd. 
George Cohen Machinery Ltd. 
A. F. Craig & Co. Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
General Electric Company of U.S.A. 
A.G. Kiihnle, Kopp & Kausch. 
The Mirrlees Watson Co. Ltd. 
Murray Iron Works Company. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 

Steam hubo-alternator sets. 
W. H. Allen, Sons & Co. Ltd. 
ASEA. 
Peter Brotherhood Ltd. 
George Cohen Machinery Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
General Electric Company of U.S.A. 
A.G. Kiihnle, Kopp & Kausch. 
Murrav Iron Works Company. 
Stork-Werkspoor Sugar N.V. 

Steel framed buildings. 
William Bain & Co. Ltd. 

Stokers--Bagasse burning spreader 
We. 

Buckau-Wolf Maschinenfabrik A.G. 

Storage vessels, Stainless steel. 
A.P.V. Co. Lid. 
Babcock & Wilcox (Operations) Ltd. 
Buckau-Wolf Maschinenfabrik A.G. 
W. P. Butterfield (Engineers) Ltd. 
T. Giusti & Son Ltd. 
Metal Propellers Ltd. 
St. Mary Iron Works Inc. 
S.E.U.M. 
Stork-Werkspoor Sugar N.V. 
The Taylor Rustless Fittings Co. 

Ltd. 

Strainers. 
N.V. "Ama" Niagara Filters. 
F. W. Brackett & Co. Ltd. 
Lancaster & Tonge Ltd. 

Sugar factory design and erection (Cane 
and Beet). 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Eneineerine - 

Works Ltd. 
C F & I Engineers Inc. 
A. F. Craig & Co. Ltd. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Honiron. 
Lucks + Co. G.m.b.H. 
The Mirrlees Watson Co. Ltd. 
St. Mary Iron Works Inc. 
A. & W .Smith & Co. Lttl 
Stork-Werkspoor Sugar N.V. 

Sugar machinery, General. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Buckau-Wolf Maschinenfabrik A.G. 
Buckau Wolf New India Engineering 

Works Ltd. 
C F & I Engineers Inc. 
A. F. Craig & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
Soc. Fives Lille-Cail. 
Fletcher and Stewart Ltd. 
Honiron. 
Kingston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 

Sugar machinery, General-c~ontinur~l 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor Sugar N.V. 
Technoexport Czechoslovakia. 

Sngar silos. 
Aldersley Engineers Ltd. 
Buhler Brothers Ltd. 
A/S L)e Danske Sukkerfabrikker. 
Soc. Fives Lille-Cail. 
Lucks C Co. G.m.b.H. 
Henry Simon Ltd. 
The Tills Engineering Co. Ltd. 
1ngenio;sfirnian Nils Weibull Ali. 

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

Sugar throwers and trimmers. 
Buhler Brothers Ltd. 
Crone & Taylor (Engineering) Ltd. 
Fletcher and Stewart Ltd. 
Spencer (Melksham) Ltd. 

Sulphur furnaces, Continuous. 
Maschinenfabrik H. Eberhardt 
Stork-Werkspoor Sugar N.V. 

Switchgear. 
ASEA. 

Temperature recorders and controllers. 
The British Rototherm Co. Ltd. 
Chemap A.G. 
Hartmann & Braun A.G. 
Honeywell Ltd. 
K.D.G. Instruments Ltd. 
A. H. Korthof N.V. 
Negretti & Zambra Ltd. 
Siemens A.G.. Wernerwerk f i r  
~esstechnik.' 

The Sugar Manufacturers' Supply 
Co. Ltd. 

Thorn Automation Ltd. 
G. H. Zeal Ltd. 

Test sieves, B.S. and A.S.T.M. 
Endecotts (Test Sieves) Ltd. 
N. Greening (Warrington) Ltd. 
Haver & Boecker. 
A. H. Korthof N.V. 

Test sieve shakers. 
Endecotts (Test Sieves) Ltd. 
Haver & Boecker. 

l'kmometers. 
The British Rototherm Co. Ltd. 
Hartmann & Braun A.G. 
Honeywell Ltd. 
K.D.G. Instruments Ltd. 
A. H. Korthof N.V. 
Negretti & Zambra Ltd. 
G. H. Zeal Ltd. 

Thickeners. Tray-type. 
Dorr-Oliver Inc., Cane Sugar 

Division. 
The Eimco Corporation. 

Track and track accessories. 
Robert Hudson (Raletrux) Ltd. 
Krupp Stahlexport G.m.b.H. 

Tractors. 
John Fowler & Co. (Leeds) Ltd. 

Tractors. Crawler. 
The Eimco Corporation. 
John Fowler & Co. (Leeds) Ltd. 
Massey-Ferguson (Export) Ltd. 

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

Tractors, Wheeled, Extra-high 
clearance. 

Massey-Ferguson (Export) Ltd. 

Trailers. 
Honiron. 
Robert Hudson (Raletrux) Ltd. 
Lufkin Foundry & Machine Co. 
Wceks & Co. (Engineers) Ltd. 

Translormas. 
ASEA. 
George Cohen Machinery Ltd. 

Tube clenners, Rotary (Electric and 
air). 

Flexible Dr~ves (Gilmans) Ltd. 
Flexotube (Liverpool) Ltd. 
rer also Scale removal and pro- 

vention. 

Tuhe fittings. 
A.P.V. Co. Ltd. (stai.rless steel). 
Henry Simon Ltd. 
The Taylor Rustless Fittings Co. 

Ltd. 
T.1. Stainless Tubes Ltd. (stainless 

steel). 
Yorkshire Imperial Metals Ltd. 

(cappcr, brass and plastic). 

Tubes, Bimetal. 
Birmingham Battery Tube Company. 
T.1. Stainless Tubes Ltd. 
Yorkshire Imperial Metals Ltd. 

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

Birmingham Battery Tube Company. 
Soc. Fives Lille-Cail. 
Kamani Tubes Private Ltd. 
T.I. Stainless Tubes Ltd. 
Yorkshire Imperial Metals Ltd. 

Vacuum conveying systems for sugar. 
The Tills Engineering Co. Ltd. 

Vacuum pans, see Pans. 

Vacuum pumps. 
Bosco S.p.A. Officine Meccaniche 

e Fonderie. 
George Coben Machinery Ltd. 
Cottoll Rros. (Longton) Ltd. 
Soc. Fives LilleCail. 
Fletcher and Stewart Ltd. 
The Mirrlees Watson Co. Ltd. 
Nash International Company. 
Ncyrpic. 
A. &. W. Smith & Co. Ltd. 
Spencer (Melksham) Ltd. 

Vacuum pumps, Oil-free. 
Nash International Company. 

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

Werk Schneider & Helmskc. 
Chemap A.G. 
Honeywell Ltd. 
The Lunkenheimcr Company. 



Ball valves. 
I. V. Pressure Controllers Ltd. 
Saunders Valve Co. Ltd. 
Serck Ja~nesbury Ltd. 
Triangle Valve Co. Ltd. 
The Worcester Valve Co. Ltd. 

Butterfly valves, Resilient seated. 
I.V. Pressure Controllers Ltd. 
Saunders Valve Co. Ltd. 

Corrosion-resistant valves. 
Enzinger Division, The Duriron Co. 

Inc. 
Diaphragm valves. 

Negretti & Zambra Ltd. 
Saunders Valve Co. Ltd. 

Diverter valves. 
The Tills Engineering Co. Ltd. 

Relirf valves. 
Blundell & Crompton Ltd. 
I.V. Pressure Controllers Ltd. 

Rotary valves. 
The Tills Engineering Co. Ltd. 

Stainless steel valves. 
I.V. Pressure Controllers Ltd. 
Saunders Valvc Co Ltd. 

Steam reducing valves. 
I. V. Pressure Controllers Ltd. 

Steanl and ivater volves. 
Dewrance & Co. Ltd. 

Variable speed controls. 
ASEA. 
Thorn Automation Ltd. 

Vibrating feeders. 
Haver & Boecker. 
Carl Schenck Maschinenfabrik 

G.m.b.H. 
Simon Handling Engineers Ltd. 
The Triton Engineering Co. 

(Sales) Ltd. 

Vibrators. 
The Triton Engineering Co. (Sales) 

Ltd. 

Water cooling towers. 
Film Cooling Towers (1925) Ltd. 
Foster Wheeler John Brown Boilers 

Ltd. 
Metal Propellers Ltd. 

Water screens. 
Associated Perforators & Weavers 

Ltd. 
F. W. Bracketti& Co. Ltd. 

Water treatment. 
William Boby & Co. Ltd. 
Fabcon Inc. 
The Permutit Co. Ltd. 
Robert Reichling & Co. K.G. 

Weighing machines. 
Adequate Weighers Ltd. 
Ashworth Ross & Co. Ltd. 
George Cohen Machinery Ltd. 
Fletcher and Stewart Ltd. 
Girling Ltd. 
Haver & Boecker. 
Fr. Hesser Maschinenfabrik A.G. 
Newell Dunford Engineerin? Ltd 
Carl Schenck Maschinenfabrik 

G.m.b.H. 
N.V. Servo-Balans. 
Richard Simon & Sons Ltd. 
Stork-Werkspoor Sugar N.V. 
The Sugar Manufacturers' Supply 

Co. Ltd. 
see also Juice scales. 

Wire brushes, Rotary and manual. 
Begg, Cousland & Co. Ltd. 
Flexible Drives (Gilmans) Ltd. 
Flexotube (Liverpool) Ltd. 
N. Greening (Warrington) Ltd. 
The Klecn-e-ze Brush Co. Ltd. 
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Wire cloth. 
N.V. "Ama" Niagara Filters. 
Associated Perforators & Weavers 

Ltd. 
Begg, Cousland & Co. Ltd. 
Endecotts (Test Sieves) Ltd. 
Ferguson Perforating & Wire 

Company. 
Fontaine & Co. G.m.b.H. 
N. Greening (Warrington) Ltd. 
Haver & Boecker. 
Sankey Green Wire Weaving Co. 

Ltd. 
Wire Weaving Co. Ltd. 

Wire gauze strainers. 
Associated Perforators & Weavers 

Ltd. 

Wire tying sack tool. 
Thames Packaging Equipment Co. 

Woven wire. 
Begg, Cousland & Co. Ltd. 
Endecotts (Test Sieves) Ltd. 
N. Greening (Warrington) Ltd. 
Sankey Green Wire Weaving Co. 

Ltd. 

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

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

enbauanstalt. 
John Dore & Co. Ltd. 
S.P.E.I. Chim. 



BUYERS' GUIDE- -ADDRESS LIST 

Adequate Weighers Ltd., 
Bridge Road, Sutton, Surrey, England. 
Tel.: 01-642 666618. Cable: Adegrate, London. 

The Albany Engineering Co. Ltd., 
Church Road, Lydney, Glos., England. 
Tel.: Lydney 22751227612277. Cable: Bolthead, Lydney. 

Aldersley Engineers Ltd., 
Albion Road, West Bromwich, Staffs., England. 
Tel.: 021-553 3091. Cable: Ubique, West Bromwich. 

Alla-Lava1 AB.. 
Tumba, ~ w e d k .  
Tel.: 075313 11 00. Cable: Alfalaval, Tumba. 

Telex: 10260, 10261. 

.Uen Gwymes Pumps Ltd., 
Queens Engineering Works, Bedford, England 
Tel : Bedford 57400. Cuhle: Pump, Bedford. Te!ex. 

Telex: 82100. 

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

Telex: 82100. 

N.V. "Ama" Niagara Filters, 
Kwakelkade 28, Alkmaar, Holland. 
Tel.: 02200-1 8923. Cable: Niaaara. Alkmaar. 

Telex: 31791. 

Anamn Inc., 
62 Union St., Ashland, Mass., 01721 U.S.A. 
Tel.: (617) 881-3000. 
The A.P.V. Co. Ltd., 
Manor Royal, Crawley, Sussex, England. 
Tel.: Crawley 27777. Cable: Anaclastic, Crawley, Telex. 

Telex: 87237. 
A.P.V.-Kestner Ltd., 
Greenhithe, Kent, England. 
Tel.: Greenhithe 3281. Cable: Kestnerato, Dartford. 

Telex: Kestner, Grnhe 896356. 

Arenco-Alite Ltd., 
Pixmore Avenue, Letchworth, Herts., England. 
Tel.: Letchworth 3965-9. Cable: Aral, Letchworth. 

Telex: 82368. 

von Arnim'sche Werke G.m.b.H., Werk Schneider & Helmecke, 
605 OffenbachIMain, Germany. 
Tel.: 832054. Cable: Kondenstopf, Offenbachmain. 

Telex: 4152899 shof. 
ASEA, 
Vasteras, Sweden. 
Tel.: 021/110000. Cable: Asea, Vasteras. 

Telex: 4720. 

Ashworth Ross & Co. Ltd., 
Scout Hill, Dewsbury, Yorkshire, England. 
Tel.: 0924-2-5642. Cable: Duros, Dewsbury. 

Associated Perforators & Weavers Ltd., 
Perforating Division, Woolwich Road, London S.E.7., England. 
Tel.: 01-858 6401. 

Telex: 896648. 

Soe. Sucrikre de I'Atlantiqne (Engineering), 
18 Avenue Matignon, Paris %me, France. 
Tel.: 225-60-511359-22-94. Cable: Sucatlan, Paris. 

Telex: 20.602 Jilion. 

Atlas Chemical Industries Inc., 
Wilmington. Delaware, 19899 U.S.A. 
Tel.: (302) OL8-9311. Cable: Atchem, Wilmington. 

TWX: 762-2355. 
Atlas Chem'cal Industries S.A., 
15 Rue Blanche, Brussels 5, Belgium. 

Atlas Chemical Industries, Canada, Ltd., 
P.O. Box 1085, Brantford, Ontario, Canada. 

Atlas Chemical Interamerim Inc.. 
420 South Dixie Highway, Coral Gables, Florida, 33133 U.S.A. 
Babcoek Atlantique, 
48 Rue la Boetie, Paris 8e (73, France. 
Tol.: 256.68.00. Cable: Babcock, Paris. 

Telex: 29 027. 

Babcock & Wilmx (Operations) Ltd., 
Babcock House, 209 Euston Road, London N.W.I., England. 
Tel.: 01-387 4321. Cable: Babcock, London N.W.1. 

Telex: 23256,23257. 

Bagshawe & Co. Ltd., 
Church Streef, DII, stable, Bedr., England. 
re:.: Dunstable 64303-5. 

Telex: 81287. 

W i m  Bain & Co. Ltd., 
80 Ebury St., Westminster, London S.W.I., England 
Tel.: 01-7302219. Cable: Lochrin, London. 
Balm-Filtertechnik G.m.b.H., 
Elektro-Chemische Fabrik, 33 Braunschweig, Am Alten 

Bahnliof 5, Germany. 
Tel.: 26518. Cable: Balco, Braunschweig. 

Telex: 0952509. 

Begg, Cousland & Co. Ltd., 
Sprin~field Wire Works, 636 Sprinfield Rd., Glasgow S.E., 

Scotland. 
Tcl.: 041-554 1017. 

Telex: 77445. 

Beningham & Stanley Ltd., 
61 Markfield Rd.. London N.15., England. 
Tel.: 01-808 2675. Cable: Polyfract, London, N.15. 

Tclex: 23784. 

Birmingham Battery Tube Company. 
Selly Oak, Birmingham 29, England. 
Tel.: 021-472 1151. Cable: Batmetco, Birmingham, Telex. 

Telex: 338285. 

Blundell & Crumpton Ltd., 
West India Dock Road. London, E.14, England. 
Tel.: 01-987 600113838. Cable: Blundell, London, E.14. 

BMA Braunschweigiihe Maschinenbauaostalt, 
(33) Braunschweig, Bahnhofstrasse 5, Germany. 
Tel.: Braunschweig 20111 and 23691. 

Cable: Bema, Braunschweig. 
Tclex: Bema Bswg. 0952840. 

William Boby & Co. Ltd., 
23 High Street, Rickmansworth, Hertfordshire, England. 
Tel.: Rickmansworth 76363. Cable: Boby, Ricmanswth. 

Telex: 24 193. 

Bosco S.p.A. Officine Meccaniche e Fonderie, 
Piazzale Antonio Bosco N.3, Terni, Italy. 
Tel.: 55341. Cable: Bosco, Terni. 

Telex: 66032 Boscoter. 

F. W. Brackett & Co. Ltd., 
Hythe, Colchester, Essex, England. 
Tel.: Colchester 73958. Cable: Brackett, Colchester. 

Brecknell. Dolman & Rogers Ltd., 
Pennywell Road, Bristol BS5 OTL, England. 
Tel.: Bristol 558222. Cable: Bremaners, Bristol. 

Telex: 44871 Answer Back Code Bremanners Bstl. 

Brimae Ltd.. 
Palladium House, Sansome Road, Shirley, Solihull, Warwick- 

shire, England. 
Tel.: 021-744 4504. 

British Charcoals & Macdwalds Ltd., 
21 Dellingburn St., Greenock, Scotland. 
Tel.: 20273. Cable: Brimac, Gretuock. 



The British Rototherm Co. Ltd., 
Merton Abbey, London S.W.19, England. 
Tel.: 01-542 7661. Cahlpc Rotother~n, London S.W. 19. 

Telex: 262355. 

Thomas Broadbent & Sons Ltd., 
Central Ironworks, Hudderslield, Yorkshire, England. 
Tel.: Huddersfield 221 1 I .  Cablc: Broadbent, Huddersfield. 

Telex: 51515. 

Peter Brotherhood Ltd., 
Peterborough, Northants., England. 
Tel.: 71321. Cable: Brotherhood, Peterborough. 

Teli,x: 32154 Brothcrhd Pboro. 

David Brown Gear Industries Ltd., 
Park Gear Works, Huddersfield HD4 5DD, Yorks., England. 
Tel.: Huddersfield 22180. Cable: Gearing, Huddersfield. 

Telex: 51562 and 51563. 

Buckau-Wolf Maschinenfabrik A.G., 
D4048 Grevenbroich, Postfach 69, Germany. 
Tel.: 02l81/421. Chbl~: Buckauwolf, Grevenbroich. 

Telex: 08517 111. 

Bnckau Wolf New India Engineering Works Ltd., 
see Protos Engineering Co. Private Ltd. 

Buell Ltd., 
George Street Parade, Birmingham 3, England. 
Tel.: 021-236 539 1. Cable: Buellon, Birmingham. 

Telex: 338458. 

Buhler Brothers Ltd., 
Engineering Works, 9240 Uzwil, Switzerland. 
Tel.: (073) 5 01 11. Cable: Buhler, Uzwil. 

Telex: 7 75.41. 

W. P. Butterfield (Engineers) Ltd., 
P.O. Box 38, Shipley, Yorkshire, England. 
Tel.: Shipley 52244. Cable: Tanks, Shipley. 

Telex: 51583. 
Butters Cranes Ltd., 
The Crane Works, Station Approach, Long Lane, Hillingdon, 

Middlesex, England. 
Tel.: Uxbridge 37271. 

Telex: 24301. 
Cape Insulation Ltd., 
Kerse Road, Stirling, Scotland. 
Tel.: 0786 2063. ('irhk: Incorrupt, Stirling. 

Teli,x: 77228. 

John R. Carmichael Ltd., 
Kenmore Works, Broad Lane, Liverpool, L11 IAE, England. 
Tel.: 051-226 133617. Cable: Filclo, Liverpool. 

C.E.C.A., 
24 Rue Murillo, Paris 8e, France. 
Tel.: Carnot 82-00. Cable: Ceca, Paria. 

Cellulose Development Corporation Ltd., 
Villiers House, 41-47 Strand, London W.C.2, England. 
Tel.: 01-839 5805. Cable: Celdecor, London, Telex. 

Telex: 28444. 

C F & I Engineers he., (lornrerly Silver E~gineering Works Inc.) 
3309 Blake Street, Denver, Cola., 80205 U.S.A. 
Tel.: (303) 623-021 1. Cable: Silver, Denvercolo. 

Telex: 045-567 Silverengr Dvr. 
Chambon Ltd., 
Riverside Works, Standish Rd., London W.6, England. 
Tel.: 01-748 6086. Cable: Chambonted, London W.6. 

Telex: 261476. 
Chemap A.G., 
Alte Landstrasse 415, 87011 MSnnedorf ZH, Switzerland. 

' Tel.: (051) 73 91 01. Cable: Servochemie, Mbedor f .  
Telex: 75 508. 

George Cohen Machiaery Ltd., 
600 Wood Lane, London W.12, England. 
Tel.: 01-743 2070. Cable: Omniplant, London W.12. 

Telex: 2128819. 

Collectron (Sales) Ltd., 
5 Greenhills Road, Charlton Kings, Cheltenham, Gloucester- 

shire, GL53 9ED, England. 
TeL: 0242-56355. Cable: Colextract, Cheltenham. 

Cooper, Pegler &'Co. Ltd., 
P.O. Box 9-98, Burgess Hill, Sussex, England. 
Tel.: Burgess Hill 2525. Cable: Stomata, Burgess Hill. 

Cotton Bros (Longton) Ltd., 
Crown Works, Portland Rd., Longton, Stoke-on-Trent, 

Staffs., England. 
Tel.: 0782-33021. Cable: Cotbro, Stoke-on-Trent. 

A. F. Craig & Co. Ltd., 
Caledonia Engineering Works, Paisley, Scotland. 
Tel.: Paisley 2191. Cable: Craig, Paisley. 

Telex: 778051. 

Crone & Taylor (Engineering) Ltd., 
Sutton Oak, St. Helens, Lancs., England. 
Tel.: St. Helens 20021-6. Cable: Crontaylor, St. Helens. 

Telex: 6271 10 Chamcom Liverpool. 

A/S De 1)anske Sukkerfabrikker, 
(The Danish Sugar Corporation), 
Langebrogade 5, Copcnhagen K, Denmayk. 
Tel.: ASTA 6130. Cable: Sukkerfabnkker, Copenhagen. 

Telex: 5530 Sukker KH. 
Defibrator AB., 
Box 270 73, S-102 51 Stockholm 27, Sweden. 
Tr.1.: 08/23 04 40. Cable: Dehbrator, Stockholm. 

Telex: 19026 Defiber. 
I l ~ e  Deister Concentrator Co. Iuc., 
901-935 Glasgow Avenue, Fort Wayne, Ind., 46801 U.S.A. 
Tel.: 742-7213. Cable: Retsred, Fort Wayne. 

Dewrance & Co. Ltd., 
Trevithick Works, P.O. Box 108, Skelmersdale, Lancs., England. 
Tel.: Tawd Vale 3511. 

Telex: 627039. 

Diamond Shamrock Chemical Company, Resinous Products 
Division, 

P.O. Box 829, 1901 Spring Street, Redwood City. Calif., 
94064 U.S.A. 

Tel.: (415) 36-71. Cable: Daco-West. Redwood City. 

Llicalite/GREFCO Inc., International Division, 
630 Shatto Place,,Los Angeles, Calltornla. 90005 U.S.A. 
Tel.: (213) Dunlurk 1-5081. Cable: Dicalite, Losa. 

Telex: 67-4224. 
John Dore & Cn. Ltd., 
51-55 Fowler Road, Hainault, Essex, England. 
Tel.: 01-500 4144. Cable: Cuivre, Ilford. 
Dorr-Oliver Inc., Cane Sugar Division, 
Stamford, Conn., 06904 U.S.A. 
Tel.: (203) 348-5871. 

Telex: 965912 
Dreibhnlz & Floering Ltd., 
Dzreham, Nortolk, England. 
Tcl.: Dereham 3145. Cable: Slic~ng, Dereham. 

Telex: 97357. 
Carl Drohmann G.m.b.H., 
Rcmsche~der Str. 3-5, Postfach 360, 7 Stuttgart-Bad Canstatt. 

Germany. 
Tel.: 54 l l 06. Cable: Drohmannpacker, Stuttgart-Bad Canstatt. 

Telex: D72 2886. 
Dust Control Equipment Ltd., 
Thurmaston, Leicester LE4 8HP, England. 
Tel.: Syston 3333. Cable: Dust, Leicester. 

TeLx: 34500. 
Mmhindabrik H. Eberhardt, 
3340 Wolfenbiittel, Frankfurterstr. 14/17, P.O. Box 266, 

Germany. 
Tel.: 22002 and 3263. Cable: Eberhardt, Wolfenbiittel. 

Telex: 09 52620 ebhdt d. 

Edwards Engineering Corp., 
1170 Constance Street, New Orleans, La., 70130 U.S.A. 
Tel.: 524-0175. Cable: Joedco, New Orleans. 

Teb:  058-342 
The Emco Corporation, 
P.O. Box 300, Salt Lake City 10, Utah, U.S.A., 
TPI.: (801) 328-8831. Cable: Eimco. Salt Lake Citv. \.... 

Telex: 20664388446. 
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Eimco (Great Britain) Ltd., 
Process Machinery Division, Station Rd., St. Neots, Hunts., 

England. 
Tel.: St. Neots 3461. Cable: Eimfilt, St. Neots. 

Telex: 321 11. 

Eimco Industriale S.p.A., 
Strada Cerca, 20067 Tribiano (Milano), Italy. 
Tel.: 9064. 234151617. Cable: Eimcoit. Milano. 

Telex: 2023-32606. 

Electromagnets Ltd., 
Boxmag Works, Bond Street, Hockley, Birmingham 19, 

England. 
Tel.: 021-236 9071. Cable: Boxmag, Birmingham. 

Telex: Chamcom, Birmingham 338024, Electromags. 

Endeeotts (Test Sieves) Ltd., 
Lomba~d Road, London S.W.19, England. 
Tel.: Liberty 8121/2/3. Cable: Endtesiv, London S.W.19. 

Enzinger Division, The Duriron Co. Inc., 
P.O. Box 71, 9542 Hardpan Rd., Angola, N.Y., 14006 U.S.A. 
TeL: (716) 549-2500. Cable: 091 301. 

Telex: 091 301. 

Escher Wyss Ltd., 
Case Postale-Gare Centrale, 8023 Zurich, Switzerland. 
Tel.: 444451. Cable: Escherwyss, Zurich. 

Telex: 53906/7/8. 

Ewart Chainbelt Co. Ltd., 
Colombo Street. Derby, England. 
Tel.: Derby 45451. Cable: Chainbelt, Derby. 

Telex: 37575. 

Extraction De Smet S.A., 
265 Ave. Prince Baudouin, Megem-Antwerp, Belgium. 
Tel.: (03) 49.42.40. Cable: Extrasmet, Antwerp. 

Telex: 3 1824. 

Fabcon Inc., 
314 Public Square Building, Cleveland, Ohio, 44113 U.S.A. 
Tel.: (216) 621-2344. Cable: Fabcon, Cleveland. 

m e  Falk Corporation, 
P.O. Box 492, Milwaukee, Wis., 53201 U.S.A. 
Tel.: 342-3131. Cable: Falk, Milwaukee. 

Telex: 026-722. 

Fmel l  Carbons, 
Division of Forestal Industris (U.K.) Ltd., 
The Adelphi, John Adam St., London W.C.2, England. 
Tel.: 01-930 6777. Cable: Scofar, London W.C.2. 

Telex: 22817122818. 

Farrel Company, 
Division of USM Corporation, 
Ansoma, Conn., U.S.A. 
Tel.: 734-3331. Cable: Farrelmach. Ansonia. 

Farrow & Sons Ltd., 
Welland Road, Off London Road, Spalding, Lincs., England. 
Tel.: Spalding 3764. Cable: Farrow, Spalding. 

Ferguson Perforating & Wire Co., 
134-140 Ernest Street, Providence, R.I., U.S.A. 
Td.: Williams 1-8876. Cable: Ferguson, Providence. 

Film Cooling Towers (1925) Ltd., 
Chancery House, Parkhot, Richmond, Surrey, hgland. 
Tel.: 01-940 649419. Cable: Aloof, Richmond, Surrey. 

Fischer & Porter Ltd., 
Eagle Star House, Elmgrove Rd., Harrow, Middx., England. 
Tel.: Harrow 6466. Cable: Flowrator, Harrow. 

Telex: 262478. 

Fletcher and Stewart Ltd. 
Masson Works, Litchurch Lane, Derby, Engiand. 
Tel.: Derby 40261. Cable: Amarilla, Derby, Telex. 

Telex: 37514. 

Flexible Drives (Gilmam) Ltd., 
Skatoskalo Works, Millers Road, Warwick, England. 
Tel.: Warwick 4433 114. Cable: Skatoskalo, Warwick. 

Telex: 3 145 1 .  

Flexotube (Liverpool) Ltd., 
25 Hope Street, Liverpool 1, Lancs., England. 
Tel.: 051-ROY 3345. Cable: Flexotube, Liverpool. 

Fluostatic Ltd., 
Borough Green, Kent, England. 
Tel.: Borough Green 2806. Cable: Fluostatic, Sevenoaks. 

Telex: 95251. 

Fontaine & Co. G.m.b.H., 
51 Aachen, Griiner Weg 31, Germany. 
Tel.: 31340. Cable: Fontaineco, Aachen. 

Telox: 832558 fonte d. 

Foster Wheeler John Brown Boilers Ltd., 
3 Ixworth Place, London S.W.3, England. 
Tel.: 01-589 6363. Cable: Rewopsteam, London. 

Telex: 23945. 

John Fowler & Co. (Leeds) Ltd., 
Leathley Road, Leeds 10, Yorkshire, England. 
Tel.: Leeds 30731. 

Telex: 55461. 

G-imeral Electric Company of U.S.A., 
159 Madison Ave., New York, N.Y., 10016 U.S.A. 
Tel.: PLl-1311. Cable: Ingeco, New York. 

Telex: 62845 Western Union. 

Giling Ltd., 
Industrial Products Group, Grange Rd., Cwmbran, Mon. 

NP4 3XU, South Wales. 
Tel.: Cwmbran 2022. Cable: Wonder, Cwmbran. 

Telex: 49205. 

T. Giusti & Son Ltd., 
202-224 York Way, Kings Cross, London N.7, England. 
Tel.: 01-607 5021-5. Cable: Giustaon, London N.7. 

Goka N.V. Machine Works, 
Postbus 3530, Koentraat 2a, Amsterdam C, Holland. 
Tcl.: Amsterdam 22225516. Cablo: Kagodam, Amsterdam. 

Telex: 14173. 

Goring Kerr Ltd., 
Hanover Way, \I-indsor, Berhs., England. 
Tel.: Windsor 6321 1. Cable: Metlokate, Windsor. 

E. Green & Son Ltd., 
Calder Vale Road, Wakefield, Yorkshire, England. 
Tel.: Wakefield 71 171. Cable: Economiser, Wakefield. 

Telex: 55452. 

J. Barcham Green Ltd., 
Hayle Mill, Tovil, Maidstone, Kent, England. 
Tel.: 0622-52040156852, Cable: Grezn, Tovil, Maidstone. 

N. Greening (Warrington) Ltd., 
Britannia Works, Warrington, Lancs., England. 
Tel.: Warrington 32401. Cable: Greenings, Warrington, Telex. 

Telex: 62195. 

Gruendler Crusher & Pulverizer Co., 
2915 North Market Street, St. Louis, Mo., 63106 U.S.A. 
Tel.: Jefferson 1-1220. Cable: Gtupulco, St. Louis. 

Telex: 44-741 5 .  

SofiU6 Fives L i l l ea i l ,  The Harland Engineering Co. Ltd., 
7 Rue Montalivet, 75 Paris 8e, France. Harland House, 20 Park Street, London WIY 4BD, England. 
Tel.: 265.22.01. Cable: Fivcail, Paris. Tel.: 01-499 122113. Cable: Rheometric, London, Telex. 

Telex: Fivcail 65328. Telex: 2288 1. 
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Hartmann & Braun A.G., Mess- und Regeltechnik, 
6000 Frankfurt 90, Postfach 900507, Germany. 
Tel.: 7991. Cable: Hartmannbraun, Frankfurtmain. 

Telex: 4-14071 hbfm d. 

Haver & Boecker, 
4740 Oelde/Westfalen, Postfach 163, Germany. 
Tel.: (02522) 301. Cable: Haboe, Oelde. 

Telex: 8921571. 

Heia, Lehmam & Co. A.G.. 
P.O. Box 1 4109. Fichtensti. 75, 4000 Diisseldorf, Germany. 
Tel.: 780201. Cable: Eisenbau, Dusseldorf. 

Telex: 8582740. 

John M. Henderson &-Co. Ltd., 
P.O. Box 26, King's Works, Aberdeen AB9 8BU, Scotland. 
Tel.: Aberdeen 24262. Cable: Cranes, Aberdeen. 

Telex: 73109. 

C. A. Hendley & Co., 
Victoria Road, Buckhurst Hill, Essex, England. 
Tel.: 01-504 6899. 

Fr. Hesser Maschinenfabrik A.G. 
7 Stuttgart-Bad Cannstatt, Nauheimerstr. 99, Germany. 
Tel.: Stuttgart 566 141. Cable: Hesser, Stuttgart-Bad Cannstatt. 

Telex: 072-2362. 

Samuel Hill Ltd., 
Balderstone Mill. Oldham Rd., Rochdale, Lancashire, England. 
Tel.: Rochdale 4674819. Cable: Filtering, Rochdale. 

Hodag Chemical Corporation, 
7247 North Central Park Avenue, Skokie, Ill., 60076 U.S.A. 
Tel.: Orchard 5-3950. Cable: Hodag, Skokieill. 

Honeywell Ltd., 
Great West Rd., Brentford, Middlesex, England. 
Tel.: 01-568 9191. Cable: Honeywell, Hounslow, Telex. 

Telex: 22765. 

Honeywill-Atlas Lid., 
Mill Lane, Carshalton, Surrey, England. 
Tel.: Franklin 2261/2/3/4. 

Honiron, 
Division of Ward Foods Inc., 
475 Fifth Avenue, New York, N.Y., 10017 USA. 

Cable: Honlron, New York. 
Robert Hudson (Raletrux) Ltd., 
Raletrux Works, P.O. Box 4, Morley, Leeds, England. 
Tel.: Morley 4931. Cable: Raletmx, Leeds. 

Telex: 55133 Leeds. 

IMACTI Industrieele Maatschappij Activit N.V., 
Postbus 240c, Amsterdam, Holland. 
Tel.: 60153, 60821. Cable: Activit, Amsterdam. 

Telex: 11652 Ion exchange. 

Industrial Magnets Ltd., 
Station Road, Acocks Green, Birmingham 27, England. 
Tel.: 021-706 0706. Cable: Indmag, Birmingham. 

Ingeniorsfirman Nils Weibull A.B., 
see Weibull. 

Instrumentenfabriek Venema, 
Smirnoffstraat 3, Groningen. Holland. 
Tel.: Groningen 23538. Cal~le: Venapp, Groningen. 

Isopad Ltd., 
Barnet By-Dass, Boreham*Wood, Herts., England. 
Tel.: 01-953JZ817. Cable: Isopad, Borehamwood. 

Telex: 261761. 

I. V. Pressure Controllers Ltd., 
North Feltham Trading Estate, Spur Rd., Feltham, Middlesex, 

England. 
Tel.: 01-890 6371. Cable: Iveepress, Telex, Hounslow. 

Telex: 262003 Iveepressure Fel. 

Jones & Attwood Ltd., 
Stourbridge, Worcestershire, England. 
Tel.: Stourbridge 5106/7/8/9. Cable. Heat, Stourbridge. 

Telex: 338120. 

Jones Cranes Ltd., 
see George Cohen Machinery Ltd. 

Amandus Kahl Nachf., 
Hamburg 26, Eiffestrasse 432, Germany. 
Tel.: 041 1172214245. Cable: Kahladus, Hamburg. 

Telex: 0212775. 

Kamani Tubes Private Ltd., 
Lal Bahadur Shastri Marg., Kurla, Bombay 70 (A.S.), India. 
Tel.: 555561. Cable: Kamatubes, Kurla North. 

Telex: 01 1-574 Kamanis By. 

K.D.G. Instruments Ltd.. 
Manor Royal, Crawley, sussex, England. 
Tel.: Crawley 25 151. Cable: Korect, Crawley. 

Telex: 87235. 

Thomas C. Keay Ltd., 
P.O. Box 30, Baltic Street, Dundee, Scotland. 
Tel.: Dundee 85216. Cable: Keay, Dundee. 

Telex: Chamcom, Dundee 76243 TCK. 

Kenite Corporation, 
Overhill Building, Scarsdale, N.Y., U.S.A. 
Tel.: (914) 723-8110. Cable: Diatomite, Scarsdaleny. 

Kingston Industrial Works Ltd., 
138 Spanish Town Road, P.O. Box 72, Kingston 11, Jamaica, 

West Indies. 
re[.: 36121. Cahle: Industrial, Kingston. 

Kleen-e-ze Brush Co. Ltd., 
Hanham, Bristol, England. 
Tel.: Bristol 673027. Cable: Kleeneze, Bristol. 

AB Kockum-Landsverk, 
Fack, S-261 20 Landskrona, Sweden. 
Tel.: 77000. Cable: Landsverk, Landskrona. 

Telex: 72285. 

A. H. Korthof N.V., 
48 Herengracht, P.O. Box 46, Amsterdamn-C., Holland. 
Tel.: 020/230734. Cable: Sugarlab, Amsterdam. 

Krieg & Zivy Industries, 
10/12 Avenue Descartes, 92-Le Plessis-Robinson, France. 
Tel.: 644-62-26. Cable: Zedka, Plessis-Robinson. 

K ~ p p  Stahlexport G.m.b.H., 
Department Kmpp-Dolberg, 4 Dusseldorf, Grabbeplatz 2, 

Germany. 
Tel.: 021 1187791. Cable: Kruppstahl, Dusseldorf. 

Telex: Dusseldorf 0858 2251152 ksd-d 

Aktiengesellschaft Kuhnle, Kopp & Kausch, 
6710 Fmnkenthal/Pfalz. Germany. 
Tel.::(06233)-4021. .Cable: Maschinenkessel, FrankenthalIPfalz. 

T~lex: 04 65221. 

Lafarge Aluminous Cement Co. Ltd., 
Lafarge House, 207 Sloane St., London S.W.1, England. 
Tel.: 01-235 4300. Cable: Cimenfondu, London S.W.I. 

Telex: 262387 Lafarge Ldn. 

John Laing & Son Ltd., 
Page Street, London N.W.7, England. 
Tel.: 01-959 3636. Cable: Rotcartnoc, London N.W. 

S.A. Lainikre de Sclessin, 
Sclessin-lez-Li&ge, Belgium. 
Tel.: (04) 52.21.50. Cable: Lainibre, Sclessin. 

Lancaster & Tonge Ltd., 
Statham Street, Manchester 6, England. 
Tel.: 061-736 1484. Cable: Pistons, Manchester. 

Lodge-Cottrell Ltd., see Simon Engineering Ltd. 



Lucks + Co. G.m.b.H., 
33 Braunschweig, P.O. Box 382, Germany. 
Tel.: Braunschweig 5971. Cable: Baulucks, Braunschweig. 

Telex: 09-5271 3. 

Lufkin Foundry & Machine Co., 
P.O. Box 849, Lufkin, Texas, 75901 U.S.A. 
Tel.: NEA-4421. Cable: Luffo, Lufkin. 

Telex: 713-632-3 103. 

The Lunkenbeimer Company, 
k k m a n  St. at Waverly Aue., Cincinnati, Ohio, 45214 U.S.A. 
Tel.: (513) 921-3400. Cable: Lunken, Cincinnati. 

Lwgi Cesellschaft fiir W&me und Chernotechnik m.b.H., 
6 Frankfurt (Main), Lwgihaus, Germany. 
Tel.: 55071. Cable: Lurgiwaerme, Frankfurt. 

W o v e ,  AUiott & Co. Ltd., 
P.O. Box 81. Bloomsmove Works. Nottinham NG7 3HQ. 

~ngland.. 
Tel.: 75127. Cable: Manloves, Nottingham. 

Telex: Chamcom Nottm No. 37605. 

Marshall. Sons & Co. Ud., 
Britannia Works, Gainsborough, Lincs., England. 
Tel.: Gainsborough 2301. 

Telex: 56134. 

Masses-Fenwon IExwrt) Ltd.. 
Coventry, England. - ' . 
Tel.: Coventry 65211. Cable: Masferg, Coventry. 

Telex: Masferg, Coventry, 31-657. 

Mavor & Coolson Ltd., 
47 Broad St., Bridgeton, Glasgow S.E., Scotland. 
Tel.: Bridgeton 1800. Cable: Prodigious, Phone, Glasgow. 

Telex: 778109. 

Metal Propellers Ltd., 
74 Purley Way, Croydon CR9 3BG, Surrey, England. 
Tel.: 01-684 361 1. 

Telex: 25635. 

The Midees Watson Co. Ltd., 
Cosmos House, 1 Bromley Common, Bromley BR2 9NA, 

Kent, England. 
Telex: 2-2404. 

Mmo Pomp Ltd., 
Mono House, Sekforde Street, Clerkenwell Green, London 

E.C.I. England. 
Tel.: 01-253 8911. Cable: Monopumps, London ECI . 

Telex: 24453. 

Monteeatini Edison S.p.A., 
DipiISezione Kastel, Largo Donegani 112, 20100 Milano, Italy. 
Tel.: Milano 6333-6334. Cable: Gabbroind, Milano. 

Telex: MI 31-415. 

Etablissements F. Moret, 
33 Ave. Faidherbe, St. Quentin 02, France. 
Tel.: 62-50-93. 

Charles Mundt & Sons, 
53 Fainnont Avenue, Jersey City, N.J., U.S.A. 
TeL: (201) 333-6200, Cable: Mundt, New Jersey. 

Telex: JCY 774. 

Murray Iron Works Company, 
Burlington, Iowa, U.S.A. 
rel.: (319) 754-6541. Cable: Murrayiron, Burlington. 

Telex: 46-8448. 

Nash International Company, 
Norwalk Conn., 06856 U.S.A. 
Tel.: (2031 8663351. Cable: Hvtor. Norwalk. Coon. > ,  . . 

Telex: 96-5971. 

Negretti & Zambra Ltd., 
Stocklake, Aylesbury, Bucks., England. 
Tel.: Aylesbury 5931. Cable: Negretti, Aylesbury, Telex. 

Telex: 83285. 

Newell Dunford Engineering Ltd., 
143 Maple Road, Surbiton, Surrey, England. 
Tel.: 01-546 7799. Cable: Lindaresco, Telex, London. 

Telex: 2241 3. 

Neyrpic, 
Rue GCniral Mangin, 38 Grenoble, France. 
Tel.: (76) 96.48.30. Cable: Neyrpic, Grenoble. 

Nordiska Maskmfflt AB., 
S-301 03 Halmstad 1, Sweden. 
Tel.: 11 87 00. Cable: Nordiskdt, Halmatad. 

Telex: 3558. 

Norit Sales Corporation Ltd., 
see N.V. Norit Verkoopcentralc. 

N.V. Norit VaLoopcmhale, 
2de Weteringplantsoen 15, P.O. Box 1720, Amsterdam C, 

Holland. 
Tel.: Amrtcrdam 239911. Cable: Noritcarbo, Amsterdam. 

Telex: 12317. 

0. & K. Export- und HandeIsgeseIlschaft rn.b.H., 
4600 Dortmund-Dorstfeld., Karl-Funkestrasse 24, Germany. 
Tel.: (02313681 1. Cable: Railways, Dortmund-Dorstfcld. 

Tczlex: 08 22222. 

Etbts. A. Olier, 
12 Avenue King George V, Paris 8e, France. 
Tel.: 359-27-30. Cabk: Androlier, Paris. 

The Pennutit Co. Ltd., 
Pemberton House, 632-652 London Rd., Isleworth, Middx., 

England. 
Tel.: 01 - 560 5199. Cable: Permutit, Hounslow. 

Telex: 24440. 

Phoenix Precision Instrument Co., 
3805 N. Fifth Street, PhiladeIphia, Pa., 191.4 U.S.A. 
Tel.: (215) 228-7417. Cable: Ppro, Phdadelphia. 

J. & F. Pool Ltd., 
Hayle, Cornwall, England. 
Tel.: Hayle 3213. Cable: Perforator, Hayle. 

Telex: 45286 A.B. Poolperf Hayle. 

Protos Engineering Co. Private Ltd., 
173 Ja~nshedji Tata Rd., Churchgate, P.O. Box No. 1642, 

Bombay I, India. 
Tel.: 296047. Cable: Protodyn, Bombay. 

Telex: 506. 

P. & S. Textiles Ltd., 
Broadway Mills, Haslingden, Lancs., BB4 4W, England. 
Tzl.: Rossendale 3121. Cnble: Neotex. Telex, Haslingden. 

Telex: 63127 Neotex Hasden. 

H. Putsch & Comp., 
Postfach 4221, Frankfurter Str. 5-25, 58 Hagen, Germany. 
Tel.: Hagen 31031. Cable: Putsch, Hagen. 

Telex; 823795. 

Rapid Magnetic Ltd., 
Lombard St., Birmingham 12, England. 
Tel.: 021-772 1 137. Cable: Magnetism, Birmingham. 

Reed Medway Sacks Ltd., 
Larkfield, near Maidstone, Kent, England. 
Tel.: Maidstone 7-7777. Cable: Satchelsac. Larkfield . 

Telex: 96148. 

Robert Reichling & Co. K.G., 
Kolner Strasse 397-403a, Postfach 2380, D4150 Krefeld, 

Germany. 
Tel.: 3.32.17. Cable: Reichling, Krefeld. 

Telex: 0853 757. 

Renold Limited, 
Renold House. Wythenshawe, Manchester, England. 
Tel.: 061-437 5221. Cahkr Renold, Manchester. 

Telex: 669052. 
Resindion S.p.A., 
Via Roma, 20082 Binasco (Milano), Italy. 
Tel.: 905.54.381905.57.73. Cahle: Resindion. Binasco. 



Rohm and Haas Comoanv. 
Independence   all ~ e s (  Philadelphia, Pa., 19105 U.S.A. 
Tel.: 592-3000. 

Rose, Downs & Thompson Ltd., 
Cannon Street, Hull, England. 
Tel.: 29864. Cable: Rosedowns, Hull. 

Telex: 52226. 

Sack Fillers Ltd., 
Northfleet, Gravesend, Kent, England. 
Tel.: Greenhithe 3333. Cable: Filasac, Gravesend. 

Telcx: 896095. 

St. Mary Iron Works Inc., 
P.O. Box 581, Franklin, La., 70538 U.S.A. 
Tel.: (3 18) 828-5390. Cable: SMIW, Franklin. 

Salzaitter Maschinen A.G.. 
Postfach 1640, 3327 Salzgitter-Bad, Federal Republic of 

Germany. 
Tel.: (053 41) 3921. Cable: Samag, Salzgitter-Bad 

Telex: 95445 smg d. 

Sankey Green Wire Weaving Co. Ltd., 
Thelwall, Warrington, Lancs., England. 
Tel.: 0925 61211. Cable: Sanco, Warrington. 

SAPAL Societ6 Anonyme des Plieuses Automatiques. 
44 Avenue du Tir FCdCral, 1024 Ecublens p rh  Lausanne, 

Switzerland. 
Tel.: (021) 34 44 61. Cable: Autoplieuses, Lausanne. 

Telex: 24 54 1 

Saunders Valve Co. Ltd., 
Grange Rd., Cwmbran, Monmouthshire, England. 
Tel.: Cwmbran 2044. Cable: Saunval, Newportmon 

Telex: 49241. 

Scandura Ltd., 
P.O. Box 19, Cleckheaton, Yorkshire, England. 
Tel.: Cleckheaton 571 1. Cable: Scandura, Cleckheaton. 

Telex: 5 1 106. 
Schabaver, 
Zone Industrielle de MClou, 81 Castres, France. 
Tel.: 59-00-49. Cable: Schabaver, Castres s/Agout. 

Telex: 51786. 

Carl Schenk Maschinenfahrik G.m.b.H., 
6100 Darmstadt, Landwehrstrasse 55, Germany. 
Tel.: 06151/8821. Cable: Schenck, Darmstadt. 

Telex: 0419 441. 

Schill & Seilacher Chemische Fabrik, 
2 Hamburg 74, Moorfleeterstr. 28, Germany. 
Tel.: 73 I6 66. Cable: Struktol, Hamburg. 

Telex: 0212932. 

Schmidt + Haensch, 
Berlin 62, Naumannstrasse 33, Germany. 
Tel.: 71 06 31. Cable: Polarisation, Berlin 

Schumacher'sche Fabrik. 
BietigheimIWiirttemberg, Germany. 
Tel.: 7721. Cable: Schumafilt, Bietigheim 

Telex: 724217. 

Scientific Furnishings Ltd., 
London Road South, Poynton, Stockport, Cheshire, SKI2 ILJ, 

England. 
Tel.: Poynton 2215/6/7/8. Cable: Design, Poynton. 

Serck-Jamesbury Ltd., 
Gloucester Trading Estate, Hucclecote, Gloucester GL3 4AJ, 

England. 
Tel.: 0452-67321. Cable: Jayessel, Gloucester. 

Telex: 43298. 

N.V. Servo-Balans, 
Wegastraat 40, Den Haag, Holland. 
Tel.: (070)-835503. Cable: Servobalans, Den Haag 

S.E.U.M., 
62 Corbehem. France. 
TeL: (20) 88-70-40. Cable: Seum, Corbehem. 

Shirtliff Bros. Ltd., 
Icknield Way, Letchworth, Herts., England. 
Tel.: 2161. Cable: Shirtliff, Letchworth. 

Siemens A.G., Wernerwerk flir Messtechnik, 
7500 Karlsruhe 21, Postfach 21 1080, West Germany. 
Tel.: (0721) 5951 . Cable: Wernerwerkmess, Karlsruhe. 

Telex: 782685 1. 

SIG Swiss Industrial Company, 
CH-8212 Neuhausen Rhine Falls, Switzerland. 
Tel.: (053) 8 15 55. Cable: Sig, Neuhausenamrheinfall. 

Telex: 7 61 56. 

Henry Simon Ltd., see Simon Engineering Ltd. 

Richard Simon & Sons Ltd., 
Phoenix Works, Basford, Nottingham, England. 
Tel.: 7421 1-9. Cable: Balance, Nottingham. 

Simon Engineering Ltd., 
P.O. Box 31, Stockport, England. 
Tel.: 061428 3621. Cable: Simon, Stockport, Telex. 

Telex: 669071. 

Simon-Barrou Ltd., see Simon Engineering Ltd. 

Simon-Carves Ltd., see Simon Engineering Ltd. 

Simon-Carves Chemical Engineering Ltd., see Simon Engineering 
Ltd. 

Simon Handling Engineers Ltd., see Simon Engineering Ltd. 

Simon-Hartley Ltd., see Simon Engineering Ltd. 

Simonacco Ltd., see Simon Engineering Ltd. 

Richard Sizer Ltd., 
Cuber Works, Hull, England. 
Tcl.: Hull 23155. Cable: Sizer, Hull. Telex. 

Telex: 52236. 

A. & W. Smith & Co. Ltd., 
Cosmos House, 1 Bromley Common, Bromley BR2 9NA, 

Kent, England. 
Tel.: 01-464 3681. Cable: Sugrengine, Bromley, Kent. 

Telex: 2-2404. 

Sociitb Sucriere de I'Atlantique, see Atlantique. 
Sparkler Manufacturing Company, 
101 Cartwright Rd., Conroe, Texas, 77301 U.S.A. 
Tel.: (713) 756-4471. Cuble: Spa ltco. Conroe. 

TWX: 910-880-4183. 

S.P.E.J. Chim., 
106 Rue d'Amsterdam, Paris 9e, France. 
Tel.: 744-73-79. Cable: Rectifpast, Paris. 

Telex: 23012 Spechim. 

Spencer (Melksham) Ltd., 
(A member of GEC-Elliott Mechanical Handling Ltd.), 
Melksham, Wilts., England. 
Tel.: Melksham 348 1 .  Cable: Spencer, Melksham 

Telex: 44392. 

Stabilag Engineering Ltd., 
11-12 Mark Rd., Hemel Hempstead, Herts., England. 
Tel.: Hemel Hempstead 4481. 

Cable: Stabilag, Hemel Hempstead. 

Standard Steel Corporation, 
5073 South Boyle Avenue, Los Angeles, California, 90058 

U.S.A. 
Tel.: (213) 585-1234. Cable: Stansteel, Los Angeles. 

Telex: 674737. 

Stedman Foundry & Machine Co. Inc., 
Box 209, Aurora, lnd., 47001 U.S.A. 
Tel.: (812) 926-0038. 

John G. Stein & Co. Ltd., 
Castle Cary Works, Bonnybridge, Stirlingshire, Scotland. 
Tel.: Banknock 255. Cable: Stein, Bonnybridge. 

Telex: 77506. 



Stein Atkiison Stordy Ltd., 
Westminster House, Kew Rd., Richmond, Surrey, England. 
Tel.: 01-940 4861. Cable: Metasteina, Richmond. 

Telex: 262324. 

SteIla-Meta Filters Ltd., 
Laverstoke Mill, Whitchurch, Hants., England. 
Tel.: Whitchurch (Hants.) 360. 

Cable: Stellameta, Whitchurch, Hants. 
Telex: 85145. 

Stord Bartz lndustri A/%, 
P.O. Box 777, Bergen, Norway. 
Tol.: Bergen 10030. Cable: System, Bergen. 

Telex: STOBA 42051. 

Stork-Werkspoor Sugar N.V., 
P.O. Box 147, Hengelo (O.), Holland. 
Tel.: Hengelo 54321. Cable: Stowesugar, Hengelo. 

Telex: 44324. 

Stothert & Pitt Ltd., 
Lower Bristol Road, Bath, BA2 3DJ, England. 
Tel.: Bath 63401/63041. Cable: Stothert, Bath. 

Telex: 441 77. 

The Sugar Manufacturers' Supply Co. Ltd., 
196-204 Bermondsey Street, London, S.E.1, England. 
Tel.: 01407 5422. Cable: Sumasuco, London, S.E.1 . 
A.B. Svenska Flaktfabriken, 
P.O. Box 20 040, $104 60 Stockholm 20, Sweden. 
re/.: Stockholnl 23 83 20. Cable: Flaktfabriken, Stockholm 

Telex: 10430 flakt sthlm s. 

The Taylor Rustless Fittings Co. Ltd., 
Ring Rd., Lower Wortley, Leeds LS12 6AA, England. 
Tel.: 0532-630494. Cabk: Sirius, Leeds. 

Technoexport Czechoslovakia, 
56 VAclavskC nim., Prague 1, Czechoslovakia. 

Cable: Technoexport, Prague. 

The Tharnes Packaging Equipment Co. 
28 City Road, London, E.C.1, England. 
Tel.: 01-606 738718. Cable: Pakitup, London. 

Themix Industries Ltd., 
see Newell Dunford Engineering Ltd 

Thibodaux Boiler Works Inc.. 
P.O. Box 32, Thibodaux, La.,' 70301 U.S.A 
Ti,/.: (504) 446-1 363. Cable: Thibworks, Thibodaux. 

Thimonnier & Cie., 
79 Rue de Bourgogne, Lyon, France. 

Telex: Thimo-Lyon 33450. 

The Thomson Machinery Co. Inc., 
P.O. Box 71. Thibodaux, Louisiana. U.S.A. 
Tel.: (504) 447-3773. Cable: Thomson, Thibodaux. 

Thorn Automation Ltd., 
Rugeley, Staffs., England. 
Tel.: Rugeley 3271. Cable: Control, Rugeley. 

T. I. Stainless Tubes Ltd., 
Broadwell Road, Oldbury, Warley, Worcestershire, England. 
Tel.: 021-552 1585. Cable: Tistan, Oldbury, Telex. 

Telex: 33387 

The Tills Engineering Co. Ltd., 
5 Arbour Lane, Kirkby Industrial Estate, Kirkby, Liverpool, 

L33 7XF, England. 
Tel.: 051-546 2378. 

Triangle Valve Co. Ltd., 
P.O. Box 38, Wigan, Lancs., England. 
Tel.: Wigan 8263 1 .  

Telex: 67539. 

The Triton Engineering Co. (Sales) Ltd., 
Kingsnorth Industrial Estate, Wotton Road, Ashford, Kent, 

England. 
TeL: Ashford (Kent) 25133. Cable: Triton, Ashford, Kent. 

Weeks & Co. (Engineers) Ltd., 
Hessle, East Yorkshire, England. 
Tel.: 642171. Cabk,: Wceks, Hessle. 

Telex: 52612 Wecks Hull. 

lngeniorsflrman Nils Weibull AB., 
Box 65, Malmo 1, Sweden. 
Tel.: Malma 73495. Cable: Nilswei, MalmG. 

Tbe Western Ststes Machme Company, 
Hamilton. Ohio, U.S.A. 
T~zl.: (513) 894-4758. Cable: Wesmaco, Hamilton, Ohio. 

Joseph Wwtwood & Co. Ltd., 
Napier Yard, West Ferry Rd., Millwall, London, E.14, England. 
Tel.: 01-987 1043. Cable: Westwood, London E.14. 

Wheway-Watson Ltd., 
Industrial Estate, Bellshill, Lanarkshire, Scotland. 
Tel.: Bellshill 2437. Cable: Parts, Bellsh~ll. 

Wire Weaving Co. Ltd., 
Anholtseweg 10, P.O. Box 2, Dinxpcrlo, Holland. 
Tel.: 441. Cable: Draadwcverij, Dinxperlo. 

Tc,lex: 452 1 1 .  

The Worcester Valve Co. Ltd., 
Burrell Rd., Haywards Heath, Sussex, England. 
Tel.: Haywards Heath 51581. 

Telex: 87189. 

Wright Rain Ltd., 
Ringwood, Hants. BH24 IPA, England. 
Tel.: Ringwood 2251. Cable: Wrightrain, Ringwood, Telex 

Telex: 4 1206. 

Wright Rain Africa (Pvt.) Ud., 
35 Birmingham Road, Box 3237, Salisbury. Rhodesia. 
Tel.: Salisbury 25810. Cable: Wrightrain, Salisbury. 

Wyper Brothers Ltd., 
P.O. Box 9, Bundaberg, Qucensland, 4670 Australia. 
Tel.: 2411. 

Y a m  & Co. Ltd., 
Steam & Process Plant Division, 
Scotstoun, Glasgow W.4, Scotland. 
Tel.: 011-959 1207. Cable: Yarrow, Glasgow . 

Telex: 77357 Yarrow cilasgow. 

Yorkshire lmperial Metal9 Ltd., 
P.O. Box 166, Lceds LSI IRD, Yorkshire, England. 
Tel.: OLE2 (Leeds) 7-2222. Cable: Yorkimp, Leeds. 

Telex: 55-31 1 .  

G. H. Zeal Ltd.. 
Lombard Rd., Merton, London S.W.19., England. 
Tel.: 01-512 228316. Cable: Zealdom, London S.W. 19. 

Carl Zeiss, 
Western ~ermany.  
Tel.: Oberkochen (07364) 201. Cable: Zeisswerk, Oberkochen. 

Telex: 7-13213. 
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SUGAR BOOK DEPARTMENT 

Most books reviewed in this journal may be obtained through our Sugar Book Depart- 
ment. Where no inclusive price is  quoted in our review, 4s. 6d. should be added to  cover 
the cost of packing and postage. 

Check your personal library against * the list of basic books given below : 

POST PAID 
INTRODUCTION T O  SUGAR CANE TECHN0LOGY:jenkIns (1966) 139s. 6d. 

ICUMSA METHODS O F  SUGAR ANALYSIS: de Whalley (1964) 59s. 6d. 

............... BEET SUGAR ECONOMICS : Cortrell (1952) 51s. Od. 

. . . . . . . . . . . . . .  SUCRERIE DE BETTERAVES : Dubourg (1952) 74s. 6d. 

PRINCIPLES OF SUGAR TECHNOLOGY (Vol. I) : Honrg (1953) 169s. 6d. 
(Vol. 11) : Honlg (1959) 169s. 6d. 
(Vol. Ill): Honlg (1963) 169s. 6d. 

LICHT'S INTERNATIONAL SUGAR ECONOMIC YEAR- 
B O O K  & DIRECTORY ........................ (1968) 

H A N D B O O K  OF CANE SUGAR ENGINEERING. Hugot, 
translated by jenklns (1960) 

LABORATORY M A N U A L  FOR QUEENSLAND SUGAR 
MILLS (4th ed.) Bureau of Sugar Experiment Stations ...... (1961) 

SUGAR CANE DISEASES OF T H E  W O R L D  (Vol. I) : Martin, 
Abbott and Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1962) 

. . . ............ (Vol. II) : Hughes, Abbott and Wismer (1 964) 
CANE SUGAR H A N D B O O K  (9th ed.): Mead? ......... (1963) 

........................ T H E  SUGAR CANE: Barnes (1964) 
GENETICS A N D  BREEDING OF SUGAR CANE: Stevenson (1965) 

M A N U A L  OF CANE GROW1 NG: King, Mungomery and Hughes (1965) 

T H E  MECHANICS O F  CRUSHING SUGAR CANE: 
Murry and Holt (1967) 

T H E  G R O W I N G  O F  SUGAR CANE: Humbert . . . . . . . . .  (1968) 

MANUFACTURE A N D  REFINING O F  R A W  CANE SUGAR: 
Baikow (1967) 

BASIC CALCULATIONS F O R T H E  CANE SUGAR FACTORY: 
Eisner (1958) 

rhe a h a  prka Include poMp and poclrlng. 
Term, are W l d y  cmh In advance, 

Our Bankers are : Barclays Bank Ltd., 3 Great Tower Street, London. E.C.3. 

103s. Od. 

37s. Od. 

194s. 6d. 
144s. 66. 

235s. Od. 

99s. 6d. 

74s. 6d. 

109s. 6d. 

SUGAR BOOK DEPARTMENT, International Sugar Journal, Ltd. 
23a Easton Street, High Wycombe, Bucks., England 



REDUCING SUGAR ESTIMATION 

This electrometric end point detector is battery 

operated and embodies an on/off switch, a poten- 

t iometer which permits a range o f  mV potentials 
t o  be applied across t w o  electrode terminals, a 

sensitive galvanometer w i th  centre zero and a 

knobfor  checking the battery output. Theelectrode 
system comprises a copper rod which connects 

t o  the positive terminal and a platinum wire 

electrode t o  the negative terminal. Titrations 

are complete when the meter needle returns t o  

zero. (See also I.S.]., 1966, 68, 173-174) 

mi- ,,"*-, * 

164+ f*> 

'+.&;, 

SUGAR DRYER 

f o r  the rapid estimation o f  moisture in  sugars. 

The oven is f i t ted w i t h  a thermostat which gives 

a temperature control o f  0.2S°C over a range 

o f  60°C f rom a central adjusted temperature. 

Results can be obtained in  about 15 minutes. 

This type o f  oven must be used in  conjunction 

w i t h  a vacuum pump o r  factory vacuum line for 

drawing the air over the heating element, through 

1 the sample and in to  the vacuum line o r  pump 

trap. A t iming device can be supplied as an extra. 

The Sugar Manufacturers' Supply Co. Ltd. 
196204 BERMONDSEY STREET. LONDON, S.E.1, ENGLAND I .  . , 

Telephone: HOP 5422 

' - I  
Cables "Sumasuco. London S EI" - 
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