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The Hawester Specialists 
CLAAS of West Germany has been in the Agricultural Machinery 
business for 70 years. CLAAS the worlds leading independant 
manufacturer of harvesting equipment exports to more than 50 
countries. 

CC 1400 Sugar Cane Hawester 
Engineering Excellence 
The CLAAS CC 1400 Sugar Cane harvester has been engineered 
to give the greatest possible ALL ROUND performance and 
economy. Factors such as FUEL CONSUMPTION, MAINTENANCE 
COSTS and MECHANICAL DURABILITY receive special attention. 

World wide service - 
especially trained CLAAS d e c z  teah&iay operate a world 
wide field service back-up for CUAS ark banfester owners 
ensuring maximum availability during the harvest. 



WHY DO SO MANY SUGAR CANE PRODUCERS WORU) WIDE SELECT 
M E  CLAAS CC 1400 SUGAR CANE HARVESTER? 

The CC 1400 fleet owners in Texas, Florida, 
Mexico, Sudan, Ivory Coast, Puerto Rico, 
Venezuela know why. Performance statistics for a 

Fact CLAAS CC1400 IN ACTION IN UN-BURNT CANE 
During the 79/80 campaign in Texas an amazing- 
fuel economy was achieved, with an average of 
1.4 tons of cane Der litre of fuel used bv the 
fleet of 2 2 ~ ~ s  CC 1400 harvesting nearly 
900.000 tons. Operator Comfort 

CLAAS offer a fully enclosed pressurised cab as 
an option. operating controli are kept to a 
minimum. An operator who is comfortable and 
confident stays on top of the job. 

Extractor Discharge 
The CC 1400 is now available with a 3600 hydrau- 
lically adjustable cyclone discharge. The operator 
can direct the trash discharge away from the 
canebins and the transport vehicles from his seat. 

The Price 
The CC 1400 is made in West Germany where 
inflation has not been a major problem. Test this 
by asking your CLAAS Importer for a quotation! 

Heavy tangled cane is no effort for the CC 1400. 
The wide open throat is adjustable from 77 cm 
to 190 cm to suit all crop conditions and allows 
easy access to the chopping and basecutter 
area for blade maintenance. 

For further information contact our local representative or write to: 

or write to: 

CLAAS OHG . POSTFACH 1140 4834 HARSEWINKEL 1 . W.-GERMANY 
Telex 933 565 - 60 Telephone: 052471 12358 



And discover Mazer Chemicals for the 
complete treatment in sugar processing. 

For optimum crystallization and general sugar manufacturing, choose 
the Mazer family of products - carefully formulated to serve you best. 

MAZU 400-Surface active agent for MAZIDE BC 800-Fungicide and bactericide 
crystallization and production of sugar. used in controlling the growth of bacteria and 
MAZU 606-Surface active agent for improving fungus. 
sugar processing. M-OUAT 2950 1 2980-Quatenary ammonium 
MAZU EVAP 711-Surface active agent for compounds for sugar mill sanitation. 
inhibiting the formation of scale in the MAZON CA 120-Descalant for cleaning 
evaporators and improve processing capacity. evaporators, pans and heat exchangers. 
MAZU DEFOAMERS-For all foam problems in MAZON CA 200-Caustic accelerator. 
the production of beet sugar. MAZOL 300-Additive for improving fluidity and 
MAFLOCS-Flocculants in the proccesing of, reducing the tackiness and foam in molasses. 
cane and beet sugar. MAZVAP 901-For inhibiting scale formation in 
MAZTREAT SC 2001-For clarification of syrups the evaporators and distilleries. 
and molasses. MAZYME l-A heat stable, starch decomposing 
MAZTREAT SC 2005 POWDER-Decolorizing enzyme for the cane sugar industry. 
and flocculating agent for syrup clarification. 

ALCOHOL FOR GASOHOL-Special chemical additives and antifoams for the production of alcohol. 

MAZER CHEMICALS, INC. MAZER CHEMICALS LTD. 
3938 Poretl Drive 11 A Anhalt Rd., London S.W. 11 
Gurnee, Illinois 80031 USA Tel. 01-223 5916 
Tel. (312) 244-3410 Telex: 919116CHURCH 
Telex: 25.3310 

MAZER DE MEXICO S.A. de C.V.. Londres 226.4 Plso ma=~r Mexico DF 00660 - Telex: 01773019 DUCOSA 
CHEMICALS. INC. Tel: 533.4483. 533-3201. 533-3124 

Wrlte lor a list 01 the 45 countries we now serve. 
< - .  
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CORROSION IN THE SUGAR 

Our way is to use welded austenitic stainless steel tubes. 
This is a reliable method of avoidingeverything and anything 

in the way of corrosion. So if you want to be sure that your 
heat exchangers will serve you long and faithfully take our 
advice: replace the ordinary carbon steel tubes by welded 
stainless steel tubes from Fagersta. 

And if you do you still needn't feel that you are setting 
out on a pioneer venture. For in point of fact we have supplied 
stainless steel tubes to about 30 sugar factoriesin different parts 
of the world. 

It all began in Austria back in 1967. And the experience 
gained there was so positive that other sugar factories soon 
followed suit-in Belgium, Brazil, Cuba, Denmark, France, 
Greece, Holland, Iran, Pakistan, Thailand, United Kingdom, 
West Germany, Yugoslavia and Austria. Wherever our stainless 
steel tubes were installed the advantages they offered were 
very soon recognized and appreciated. 

After five years we took home some samples from the 
first factory in Austria. The tubes had worked with steam 
temperatures of up to 1 3S°C at a pressure of about 2.5 kplcm2. 
And on average, the liquid sugar had a pH of 8.8. 

The material was thoroughly examined. And what was 
found was completely in line with what we had expected: 
the stainless steel tubes showed no signs whatsoever of corrosion 
attack. They were in exactly the same condition as when 
originally installed in the heat exchangers. 

Stainless steel tubes, in fact, offer security. You can depend 
upon them to work properly during the campaign. At such 
times, a standstill causes a great deal of trouble. The best way 
of avoiding this is to choose Fagersta's welded stainless steel 
tubes. 

For when all's said and done the difference in price between 
ordinary carbon steel tubes and our stainless steel tubes is 
often a mere fraction of what a production stop would cost. 

@ FAGERSTA 
One of the world's foremost manufacturers of welded stainless 
steel tubes. 

Please send me more detailed information about the Fagersta range of welded stainless 
steel tubes. 

Send me the brochure entitled "Stainless steel tubes for the sugar industry". 
Send me your tube catalogue. 

I 
Get in touch with me for a discussion. 1 

I 
Name I 
i Position 

Company 

Address 

1 
I I 
1 country I ' Telephone Telex 

Send coupon to Fagersta AB, Dept. BME, S-773 01 Fagersta, Sweden. L ---------- i 



WUESTRA FORMA PARA - 

LA INDUSTRIA AZUCARERA 

EL PROBLEMA! 
Nuestra forma es usar tubos soldados de acero inoxidable 
austenitico. 

Este es un mbtodo plenamente confiable para evitarlo todo, 
absolutamente todo, en cuanto a corrosidn. Por tanto, si Usted 
quiere estar seguro que sus intercambiadores de calor le sirvan 
lealmente y por largo tiempo, siga nuestro consejo: reemplace 
sus tubos de acero al carbono ordinarios por tubos de acero 
inoxidable soldados de FAGERSTA. 

Y si Usted lo ham, no tiene que pensar haber optado por 
una aventura exploradora, ya que en realidad nosotros hemos 
suministrado nuestros tubos de acero inoxidable a m k  de 30 
plantas azucareras en distintas regiones del mundo. 

Todo comenzd en Austria en 1967. La experiencia ganada 
fue' tan positiva que pronto otras fdbricas azucareras 10s 
solicitaron en Alemania Occidental, Elgica, Brasil, Cuba, 
Dinamarca, Francia, Grecia, Holanda, Iran, Pakistan, Reino 
Unido, Tailandia y Austria. Dondequiera que se instalaron 
nuestros tubos de acero inoxidable, se reconocieron y apreciaron 
muy pronto las ventajas que ofrecian. 

Despuis de cinco afios nosotros recibimos algunas muestras 
de 10s tubos instalados en la primera frlbrica azucarera en 
Austria. Esos tubos habian trabajado con vapor a temperatura 
hasta 13S°C bajo una presidn alrededor de 2.5 kp por cm2. 
En promedio, 10s liquidos azucareros tenian un pH de 8.8. 

Se examin6 el material detenidamente. Lo que encontramos 
estaba completamente de acuerdo con lo que esperabamos: 
10s tubos de acero inoxidable no mostraban sefial alguna de 
corrosidn. Estaban exactamente en las mismas condiciones 
que cuando fueron originalmente instalados en 10s intercam- 
biadores de calor. 

Positivamente, nuestros tubos de acero inoxidable ofrecen 
seguridad. Usted puede depender de ellos para trabajar apro- 
priadamente durante toda la campaiia. Las paradas durante la 
zafra pueden causar grandes perjuicios. La mejor manera de 
evitarlos es optar escogiendo 10s tubos soldados de acero 
inoxidable FACERSTA. 

Despue's de todo Lo que se diga y haga, la diferencia en 
precio de 10s tubos de acero al carbono ordinarios y nuestros 
tubos de acero inoxidable es, a menudo, una mera fraccidn 
de lo que cuesta una parada en la produccidn de la fa%rica. 

@ FAGERSTA 
Uno de 10s primeros fabricantes del mundo de tubos soldados 
de acero inoxidable. 

Por favor envieme mis detallada informacidn sobre 10s tubos soldados de acero inoxi- 
dable FAGERSTA. I 

Envieme el folleto titulado: "Tubos de acero inoxidable para la industria azucarera" 1 
Envieme su catdogo sobre tubos. 
Ponganse en contact0 conmigo para tntar sobre esto. 

Nombre I 1 
Empresa 

Direccidn 

I 
I I 
I pds 

Telifono Telex 
I 

Envie este cupdn a: FACERSTA AB, Dpto. BME, S-773 01 Fagersta, Suecia. L ---------- J 
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Greetings from Oscar Almazsn 
Salutaci6n de Oscar Almazan 

I would like to take the opportunity offered me by this 
renowned and specialized review. "The lnternational 
Sugar Journal", to express our warmest welcome to all 
the delegates to the XVlll Congress of the ISSCT. 

The XVlll Congress constitutes for the ISSCT a 
significant point in its development, since i t  has been 
organized and will be celebrated in line with the new 
Constitution of our Society approved during the XVll 
Congress held in Manila, Philippines, in February 1980. 

In accordance with these rules the 130 technical 
papers that will be presented at the Congress will be 
distributed into 1 0  Sections which, in turn, will be 
grouped into 4 Divisions: 

Agricultural 
Agronomy; Plant Physiology; Agricultural 
engineering. 
Biological 
Cane breeding; Plant pathology; Entomology. 
Factory 
Factory engineering; Processing. 
Dmrlrrrtr 

Quiero tomar la oportunidad que me ofrece esta revista 
renombrada y especialista. la "lnternational Sugar 
Journal", para expresar nuestra bienvenida calurosa a 
todos 10s delegados al XVlll Congreso de la ISSCT. 

Para la ISSCT el XVlll Congreso constituye un punto 
significativo en su desarrollo, ya que se ha organizado 

' y se celebrarh de acuerdo con la nueva constitucidn de 
nuestra Sociedad, aprobada durante el XVll Congreso. 
celebrado en Manila, lslas Filipinas, en el febrero de 1980. 

Conforme a estas reglas, 10s 130 contribuciones que 
se presentardn al Congreso se repartirhn en 1 0  Secciones 
que, por turno, se agrupardn en 4 Divisiones: 

Division Agricola 
Agronomia; Fisiologla de planta; lngeiieria agricola. 
Division Biologica 
Cruzamiento de carla; Patologia de la planta; 
Entomologia. 
Divisidn Fabrica 
lngerleria fabril; Elaboraci6n. 
Division Productos 
Sub-productos; Energia. . ,.,""-... 

By-products; Energy. Para asegurar a 10s delegados interesados en una linea 

In order to assure the delegates concerned with a 
particular de especializaci6n su participaci6n en las 

particular line of specialization their participation in the 
discusiones de todas comunicaciones relatadas, no seran 

discussions of all related papers the Technical Sections 
simultaneas las reuniones de las SeccionesTknicas de la 

of the same Division will not hold their sessions del limite de 130 al nlimero de 
simultaneously. contribuciones, varios objetivos pueden lograrse: 

By limiting the number of papers to 130 various objects 
can be achieved: first, a strict selection of the most 
prominent papers, resulting for the authors in a real 
recognition in the selection of their papers for 
presentation at the Congress, and, second, the Congress 
can be celebrated in a reasonably short period of time, 
thus allowing enough time for the sessions of the 
Standing Committees, which have an important role to 
olav in the oeriod between the Congresses of the Society. . . 

On this occasion the Pre-Congress Tour will include 
innovations which we consider will be most attractive 
to the delegates. In the industrial field a program will be 
arranged which will include production aspects and a 
variant consisting of a visit to  research and development 
centres. In the agricultural field, besides the traditional 
Field Day, a variant will be offered for the delegates to 
become acquainted with aspects relating to agronomy, 
genetics, pathology, etc. or with installations for the 
production of machinery for cane cultivation and 
harvesting. 

We have endeavoured to present for the ladies a 
program that will allow them to become familiar with the 
social, cultural and historical aspects of our country. 

I can affirm that the work carried out during these 3 
years has been aimed at satisfying all the participants and 
to make of the XVlll Congress a successful event of our 
lnternational Society of Sugar Cane Technologists. 

primero, una selecci6n estricta de las mhs prominentes 
contribuciones, resultando como un reconocimiento 
genuino a 10s autores la selecci6n de sus contribuciones 
para presentaci6n al Congreso y, segundo, el Congreso 
puede celebrarse en un periodo de tiempo relativamente 
brevo, permitiendo asi bastante tiempo para las sesiones 
de las' comitbs permanentes que tienen un papel 
importante que hacer en el periodo entre 10s Congresos 
de la Sociedad. 

En esta ocasi6n, el Viaje Pre-Congreso incluird 
innovaciones que consideramos serdn agradables a 10s 
delegados. En el campo industrial se dispone de un 
prograrna que incluirh aspectos de producci6n y.  una 
variacion que consiste en una visita a centros de 
investigaci6n y desarrollo. En el campo agricola, ademhs 
del Dia de Campo tradicional, se ofrecerd algo nuevo a 
10s delegados para que conozcan aspectos relacionados 
con agronomia, genbtica, patologla, etc. o con 
instalaciones para la produccibn de maquinaria para el 
cultivo y cosecha de cana. 

Nos hemos esforzado en presentar para las damas un 
programa que permita hacerse familiarizado con 
aspectos sociales, culturales y historicas de nuestro pais. 

Puedo afirmar que el trabajo realizado durante estos 
3 arlos se ha asplrado a lograr la satisfacci6n de todos 
10s participantes y a asegurar que el XVlll Congreso sea 
un feliz Bxito para nuestra lnternational Society of Sugar 
Cane Technologists. 

My personal desire and that of all who have worked Mi deseo y el de todos 10s que han trabajado 
in the organization of the XVlll Congress of the ISSCT en la organizaci6n del XVlll Congreso de la ISSCT es 
is t o  make you all feel at home in our country. asegurar que Vds. se sientan a gusto en nuestro pais. 

WELCOME! BlEN VENIDOS! 

BZ .x&kWp& HZ -Jzkky- 
General Secretary-Treasurer, ISSCT Secretario-Tesorero General, ISSCT 

1 



The II Congress of the ISSCT in Cuba (1927) 

By MARIO A. MASCAR6 

In 1924 the Pan-Pacific Food Conference took place 
in Hawaii. Fifty-two delegates from Hawaii, U.S.A., 
Cuba. Java, Australia. Fiji, Puerto Rico, Formosa 
(Taiwan), Mexico and Chile attended the discussions. Dr. 
Mario Calvino, Director of the Cuban Agricultural 
Experiment Station, represented Cuba. 

As this Conference sponsored a Sugar Section, this 
was the corner stone of the foundation of the 
lnternational Society of Sugar Cane Technologists, which 
was immediately organized, celebrating its First Congress 
at the end of the Pan Pacific meeting. 

The Cuban Government extended an invitation, and the 
II Congress was held in the campus of the University of 
Havana from March 12 to March 25, in 1927, attended 
by 160 delegates from 14 sugarcane countries. A t  the 
same time the Asociaci6n de TBcnicos Azucareros de 
Cuba (ATAC) was chartered. From 1927 to 1983 fifty- 
six years have elapsed, the ATAC is alive and active; and 
the XV l l l  Congress of the ISSCT takes place, for the 
second time, in Cuba. 

The International Sugar Journal requested the author 
to make a review of the II Congress for its supplement 
issue on the 1983 event. I shall try to  make up my mind 
and put in order my recollections as a 17-year old sugar- 
boy (not yet a sugar-man); and I made a search for some 
data. Let me say that with no local education facilities 
at the time in Cuba, and without financial means, my 
sugar industry career developed the hard way, starting 
as a common worker in the increase of capacity and 
modernization of a Cuban sugar mill in the Province of 
Camaguey. 

The Government of Cuba provided a special railroad 
train including Pullmans, parlor, dining and baggage cars 
to give the delegates an extensive 6-day tour covering 
about 2,500 kilometers t o  learn at first hand the true 
conditions of the Cuban sugar industry. Among many, 
the train made stops at The Cuba Sugar Club Station, 
in Baragua (Camaguey) which did so much to help the 
Cuban sugar industry. Also at Centrals Agramonte, 
Estrella and Vertientes where I was working. During the 
visit I took care of some of the distinguished delegates 
as a guide and interpreter. It was my first contact with 
sugar technologists of international reputation, those 
idealized and admired by me through their books and 
teachings. 

How I could imagine that from such a modest start but 
through years of theoretical and practical learning I would 
become an elected President of the Cuban Sugar 
Technologists Association (ATAC); Superintendent, 
Central Cunagua (Amstar, Domino sugar); and Supervisor 
for General Sugar Estates mills (Agramonte, Vertientes, 

2 

Estrella & Tanamol. It is not a matter of personal boasting 
to say about such facts. The purpose is to  encourage 
young sugar technologists to  work hard, persevere, and 
do their best as the sure way to succeed in their sugar 
industry careers. 

In 1927 the Cuban sugar industry was plagued by the 
lowest sugar prices in history as a result of world 
overproduction. The Chadbourne Plan took out of the 
market a substantial amount of raw sugar to be sold 
during the next five years. Mosaic virus spread over, 
killing the low-resistant Cristalina variety. POJ canes, 
introduced to replace Cristalina, were the source of 
serious clarification difficulties in the factory with direct 
effects on crystallization, molasses exhaustion, purging, 
yields and poor storage and refining qualities. 

H. P. Agee served as General Chairman, and Gonzalo 
M: Fortun, as General Vice-Chairman. The Congress was 
organized in six sections: Protective Quarantine Measures 
for Sugar Cane; Insect Pests; Sugar Cane Diseases; Sugar 
Cane Varieties; Field Operations; and Factory Operations, 
with its Chemical Control. 

Dr. E. W. Brandes explained his research on Mosaic 
disease, which resulted in the discovery that Aphis maidis 
is the insect vector that spreads the disease. He informed 
also on the quarantine greenhouses for sugar cane. Prof. 
Jeswiet, of Java, described the work and methods of the 
Java Experiment Station in producing the new canes, the 
world-famous POJ canes. The world-wide use of POJ 
varieties is the best proof of the superb work performed 
more than half-a-century ago by the Java Experiment 
Station. H. P. Agee attracted the full attention of 
delegates when he presented the three successful moves 
which he had taken to overcome leafhopper, the Weevil 
stalk borer and the larvae grubs of the anomala beetle, 
by their parasites. Dr. T. Miyake reported on their work 
in Formosa (Taiwan) against the Downy Mildew. the 
disease that had plagued the island cane for a long time. 
The papers mentioned were regarded as the highlights 
of the II Congress; but several reports were submitted 
on Factory Operations and Field Operations. 

The success of the II Congress, held in Cuba in 1927, 
paved the way for the bright future activities of the 
lnternational Society of Sugar Cane Technologists. 

Editor's Note: The author of the above, Mario A. 
Mascar6, was Chairman, Processing Section, at 
the ISSCT 1 9 6 5  Congress in  Puerto Rico; 
Promoter & Moderator of the Symposium on 
"Diffusion versus Milling" at the ISSCT 1962 
Congress in Mauritius; and a member of the 
ISSCT for more than 50 years who has attended 
half of the Society Congresses. 



Program for Delegates 

Friday, February 18 
Arrival at Jose Marti International Airport 
Transfer to the official hotel and registration 

for the Congress 
Evening Welcoming cocktail party in the Protocol 

Room of the "CabanacBn" 

Saturday, February 19 
Factory Group 

Morning Breakfast in the hotel 
Visit to Central "Treinta de Noviembre" in 

Taco-Taco, Pinar del Rio Province, with 
lunch at the factory 

Afternoon Visit to the Soroa Tourist Centre 
Evening Opening of the Congress Exhibition 

Agricultural Group 
Morning Breakfast in the hotel 
and Mechanization tests or Field Day, in cane 
Afternoon areas of the Cuban lnstitute for Sugar 

Research, with lunch at the lnstitute 
Evening Opening of the Congress Exhibition 

Sunday, February 20 
Factory Group - Option I 

Morning Breakfast in the hotel 
Visit to Central "Camilo Cienfuegos", its 

refinery and the bagasse board plant, as 
well as the Santa Cruz distillery in Santa 
Cruz, Havana Province. Lunch at Jibacoa 
Beach. 

Evening Free 

Facmy Group - Option 2 
Morning Breakfast in the hotel 
and Visit to the Cuban Institute of Sugar Research 
Afternoon (ICINAZ) including the Cuban Centre for 

Pulp and Paper Research (the Cuba-9 
project) and the Cuban Centre for 
Development of Fermentation and Animal 
Nutrition (the Cuba-10 project). Lunch 
at ICINAZ 

Evening Free 

Agricultural Group - Option 1 
Morning Breakfast in the hotel 

Visit to the Experiment Station and typical 
cane fields in Jovellanos, Matanzas 
Province 

Lunch at "Las Am6ricas" restaurant in 
Varadero 

Afternoon Varadero Beach 
Evening Free 

Agricultural Group - Option 2 
Morning Breakfast in the hotel 
and Visit to the "60 Aniversario de la Revoluci6n 
Afternoon de Octubre" plant for manufacture of cane 

harvesters and the "26 de Julio" complex 
for agricultural implements, in the Province 
of Holguln. Lunch at the "Mayabe" 
restaurant in Holguin. Round trip by air. 

Evening Free 

Monday, February 2 1 
Morning Breakfast in the hotel 

Opening of the Congress in the Palace 
of Conventions 

Lunch in the Palace of Conventions 
Afternoon Opening of the Technical Sessions 
Evening Dinner with floor-show at the "Noche 

Cubana" in the Cathedral Square, Havana 
City 

Tuesday, February 22 to Friday, February 25 
Morning Breakfast in the hotel 

Technical Sessions 
Lunch in the Palace of Conventions 

Afternoon Technical Sessions 
Evening Free 

Saturday, February 26 
Morning Breakfast in the hotel 

Closing Plenary Session 
Lunch in the Palace of Conventions 

Afternoon Free 
Evening Farewell Banquet and floor-show at the 

"Tropicana" night-club 

Sunday, February 2 7 
Morning Breakfast in the hotel 

Transfer to Jose Marti International 
Airport 

Departure from Cuba 
CLARA 
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Ladies Program 

Friday, February 18 
Arrival at JosQ Marti International Airport. 
Transfer t o  the official hotel and registration 

for the Congress 
Evening Welcoming cocktail party a t  the 

"CabanacBn" Protocol salon 

Saturday, February 19 
Morning Breakfast in the hotel 

Visit to  sugar cane and tobacco plantations 
in the Province of Pinar del Rio 

Lunch at the Valle de Vinales Tourist Centre 
Afternoon Visit to  the Soroa Tourist Centre 
Evening Opening of the Congress Exhibition 

Sunday, February 20 
Morning Breakfast in the hotel 

Visit to the Ernest Hemingway museum in the 
City of Havana 

Lunch at the Santa Maria del Mar Tourist 
Centre 

Afternoon Santa Maria del Mar beach 
Evening Free 

Monday, February 2 1 
Morning Breakfast in the hotel 

Opening of the Congress in the Palace of 
Conventions 

Lunch at the Palace of Conventions 
Afternoon Free 
Evening Dinner with floor show at "Noche Cubana" 

in Cathedral Place in the City of Havana 

Tuesday, February 22 
Morning Breakfast in the hotel 

Free 
Lunch at "Las Ruinas" restaurant in the Lenin 

Park, City of Havana 
Afternoon Visit to  the Palace of Pioneers and t o  Circles 

of Interest in Lenin Park 
Evening Free . 

Places to be visited by the ladies during the XVII I Congress of 
the ISSCT 

e 

Wednesday, February 23 
Morning Breakfast in the hotel 

Visit to  Guamd Tourist Centre. Matanzas 
Province. 

Lunch in the Centre 
Afternoon Visit to  Taina Village and Crocodile Breeding 

Centre 
Evening Free 

Thursday, February 24 
Morning Breakfast in the hotel 

Tour through Colonial Havana and visit to  the 
Weapons Museum 

Lunch in the Sugar Workers Social Club 
Afternoon Fashion Show and Cultural Activity in the 

Social Club 
Evening Free 

Friday, February 25 
Morning Breakfast in the hotel 

Visit t o  Varadero Beach, Matanzas Province 
Lunch at "Las Ambricas" restaurant 

Afternoon Tour through Varadero 
Evening Free 

Saturday, February 26 
Morning Breakfast at the hotel 

Free 
Lunch at the hotel 

Afternoon Free 
Evening Farewell Banquet and floor show 

Sunday, February 27 
Morning Breakfast in the hotel 

Transfer t o  Jose Mart l  International 
Airport 

Departure from Cuba 

Havana City 
Cathedral Place 
Cuban artistic show 
Visit to Circles of lnteren 
Lenin Park 
Tropicana night club 
Santa Maria dei Mar 

Y E  Prorincia de Pimr dsl Rio 
Rovincu ds htanul  

Tour of Gmmi 



The Cuban Palace of Conventions 

The meetings of the XVlll Congress of ISSCT will take 
place in the Cuban Palace of Conventions. Situated a few 
kilometres from the City of Havana, this modern building 
occupies an area of 60,000 square metres in a parkland 
setting which may be appreciated through the large glass 
windows. Its architecture reflects the characteristics of 
the surrounding countryside with horizontal lines 
predominating. It has two extensive main entrances 
which give easy access to the interior. The building is 
completely air-conditioned and in addition to the meeting . 

rooms is provided with a main restaurant and a cafeteria, 
bars and shops. The main auditorium for plenary meetings 
holds 1750 people while there are two  more which hold 
400 each. A room with a capacity of 150 persons is 
available for meetings while eight others can hold 60-  
100 people. The larger rooms and one of the smallest 
are provided wi th equipment for simultaneous 
interpretation, closed-circuit colour television, recording, 
film and slide projection. 

Congresses of the ISSCT 

As has been recorded elsewhere in these pages, the 
International Society of Sugar Cane Technologists was 
formed in Hawaii in 1924 where its first Congress was 
held. The second Congress was held in Havana, and the 
third in Indonesia (then Java) in 1929. A three-year 
interval was restored and the fourth Congress took place 
in 1932, in Puerto Rico, while Australia was the host 
country in 1935. In 1938 the Congress took place in 
Louisiana and i t  was agreed that, in the event of no 
invitation coming from a cane-growing country, the 
Congress due in 1941 would be held in London, although 
the South African delegation had hopes of inviting the 
Society to their country. 

As everyone knows, World War II intervened and no 
1941 Congress was held. It was not until 1950 that 

conditions permitted the 7th Congress to take place and 
this was again in Australia. Membership had fallen since 
1938 and stood at 539, of whom 144 attended the 
Congress. The location of the Congresses began to 
alternate between Hemispheres and the 1953 Congress 
was held in the then British West Indies, and was split 
between Jamaica, Barbados, Trinidad and Guyana (then 
British Guiana). Membership had risen to 796 and 
attendance had about doubled and the Congress could 
be considered a great success. An invitation from India 
was accepted for the 9th Congress and this took place 
in 1956. Membership had risen to 1123 with 274 
attending the Congress. The number of papers had risen 
to the extent that, for the first time, the Proceedings were 
published in two  parts. 



In 1959 the Society met in Hawaii, the total 
membership having reached 121 2. The 474 members 
attending made this the largest Congress to date. 
Membership of the 1962 Congress in Mauritius had fallen 
to 1 174 and 378 members attended, many taking part 
in a post-Congress visit to  RBunion. The 1965 Congress 
was held in Puerto Rico. with 403 delegates attending 
from a membership of 1487; the post-Congress tour was 
to Florida. After this, the Society returned to the Eastern 
Hemisphere with its 13th Congress in Taiwan and post- 
Congress tour in the Philippines. Membership reached 
11 67, with 469 attending the meeting. 

No fewer than 61 2, from a total membership of 1565 
attended the 14th Congress of 1971, held in Louisiana, 
which was followed by a post-Congress tour in Florida. 
A total of 202 papers were presented but all were bound 
in a single-volume Proceedings, the last time this occurred 
for, when that of the next Congress, held in South Africa, 
was published, it was in the form of three volumes. 
although the number of papers was only slightly higher 
at 208. Membership had risen to 2081 and 821 attended 
the Congress, which was certainly one of the most 
enjoyable and best-organized, thanks to the efforts of the 
late Lokkie du Toit, its General Secretary-Treasurer. An 
innovation at the 15th Congress was the appointment 

of Spanish-speaking Vice-Chairmen for the various 
sections and the publication of summaries of the papers 
in Spanish. 

The Proceedings of the 16th Congress, held in Brazil, 
also appeared in three volumes but were much bigger, 
each of the size of former Proceedings. The number of 
papers presented had grown to 286, while membership 
had risen to 2584 and anendance to 1631, although 762 
of these were Brazilian members. The size of the 1977 
Proceedings resulted in a lengthy delay before publication 
and an attempt was made for the 17th Congress to 
shorten this delay by pre-printing the papers. Problems 
arose, the number of papers reaching 257, and 
publication was again delayed considerably. Membership 
had reached 1988 of whom 953 enjoyed the hospitality 
of their Philippine hosts. 

A t  the Congress it was agreed that the large number 
of papers had made publication so difficult that they 
should be limited for the future, and this is to  be the case 
for the 18th Congress in Cuba, where 130 papers are 
to be presented and it seems possible that there may be 
a return to a single-volume Proceedings. A group of 
French-speaking sectional Vice-Chairman have been 
appointed for 1983, but whether French summaries of 
papers are to be included has not been indicated as yet. 

Post-Congress visit 

The Mexican Association of Sugar Technologists is to  
organize a visit to  their country after the XVlll Congress 
in order that delegates may have the opportunity of 
seeing something of that country's sugar industry. 

I t  is planned that delegates and their ladies will leave 
Havana by air on the morning of February 27 and arrive 
in Mexico City where they will register at the Fiesta 
Palace Hotel. After lunch the afternoon will be free until 
the welcoming cocktail party at 8 p.m. 

After a 7 a.m. breakfast on February 28, delegates will 
depart at 8 a.m. to visit lngenio Atencingo, the largest 
sugar factory in Mexico, with a daily milling capacity of 
16,000 tonnes of cane. The company also obtains the 
highest agricultural yield in the country and especial 
emphasis will be given during the visit to  field work. 
Lunch will be taken at "La Galarza", the plant for 

production of Bacardi Rum from blackstrap molasses, 
with a return to Mexico City by 6 p.m. and a free evening. 

On March 1, delegates will leave the hotel at 1 0  a.m. 
for a tour of the old and modern Mexico City, visiting the 
Anthropological Museum and the Historical Centre. After 
a typical Mexican lunch at "El Caballo Bayo", the 
afternoon will be free, while a farewell cocktail party will 
be held in the evening. The Program is intended to 
combine technical and tourist interest, enabling delegates 
to see the most efficient area of the Mexican sugar 
industry and to enjoy the charm of Mexico's capital city. 
The cost of the full program will be US $325 per person 
for. double occupancy or $425 per person for single 
occupancy. Air fares between Havana and Mexico City 
are not included. The Cuban Organizating Committee will 
be arranging charter flights on February 27. 



Cane agriculture in Cuba 

The area under cane occupies somewhat more than 
1.5 million hectares, organized into 144 State Cane 
Enterprises and cooperatives of private farmers; these 
number 393 at present while a further 23 are planned. 
The Cane Enterprises occupy about two-thirds of the 
cane area and are organized in Districts which constitute 
administrative zones occupying an area of around 2000 
- 4000 ha each. The districts are in turn divided into 
territorial units of around 400-550 ha. 

The cane plantations are arranged in blocks and fields. 
The minimum physcial unit of the plantations is the field, 
generally 495 m long by 160 m wide, with an area of 
7.92 ha. The unit for technological planning and 
execution of the work is the block. which usually consists 
of 12 fields, although this figure might vary. A block may 
occupy from 40 to 130 ha, but on average it is of around 
70 ha. A block comprises fields sown to the same variety, 
planted, cultivated and harvested on the same date. at 
a uniform age. 

Currently, more than 90% of the land preparation for 
planting, cultivation and fertilization is carried out 
mechanically; 47% of the cane is cut with modern cane 
harvesters manufactured in Cuba; 98% of cane loading 
and 89% of cane haulage is also carried out by 
mechanical means. The development of mechanization 
has brought about the establishment of a new infra- 
structure, with transformation of traditional fields into 
blocks suitable for the operation of the machines, 
installation of cane dry-cleaning centres, and construction 
of road networks for transport of the cane to the 
factories. 

Development of the cooperatives has been encouraged 
by the Ministry of the Sugar Industry (MINAZ) and by the 
Association of Small Farmers (ANAP) and a total of 
233,762 hectares, or 42.5% of the non-State-owned 
cane area, was cultivated by them in 1981. The state 
undertook to supply the cooperatives with materials and 
technology, leaving them free to cultivate and harvest 
the cane with their own resources. The growth of the 
cooperatives is an indication of the success of the 
system; further, the cooperatives operate with lower 
costs and obtain better results than the State Enterprises. 
Cane yields of up to 120 tonneslha have been achieved, 
with many of the cooperatives attaining more than 77 
tonneslha, against the 1976-80 average for the State 
Enterprises of 51.7 tonneslha. The costs of growing, 
cutting, loading and transporting the cane is also reported 
to be lower than in the state sector, at 67 centavos for 
every peso's worth of production. 

Soil preparation 
Preparation of the soil for planting is essentially carried 

out using crawler tractors hauling heavy implements to 
break up the subsoil to 50 cm depth; these are followed 
by disc harrows and the soil then levelled by land-planing 
machines to free it of sloping areas which might affect 
the mechanization process. In montrnorillonitic clay soils, 
disc harrows are used to cultivate to 25-30 cm depth 
instead of using subsoilers. 

Plant cane cultivation 
In areas suitable for mechanization, surface weeding 

is carried out in plant cane at 80-90 cm inter-row spacing 
by 3 or 4 passes of a mechanical weeder at 15-20 day 
intervals. After 75-100 days 1-2 cultivations are carried 

out and windrow weeding with multiple disc harrows, 
to earth-up the row and give a slightly undulating profile 
up to 8 crn high. 

Mechanical weeding can only be used in the dry 
season, November to April, while during the rainy part 
of the year, May to October, the weeds are more 
aggressive, especially in the poorly-draining clay soils, 
and are controlled by herbicides, with manual weeding 
used as a complementary treatment. Treatments with 
pre-emergence herbicides and products with residual 
activity are used for weed control in plant cane and in 
ratoons where burning takes place, while post- 
emergence treatment in 1-3 foliar applications is 
employed in certain areas. 

Fertilizers 
The Agrochemical Service for Cuban Cane Agriculture 

carries out soil analyses for each field and makes 
recommendations as to fertilizers, taking into 
consideration the expected yield, composition of stools, 
soil moisture conditions (irrigation or rain-fed soil) and 
the historical average rainfall for the region. The fertilizer 
formulation recommended for each enterprise is 
manufactured by the Cuban chemical industry and 
applied according to the actual requirements. The 
fertilizer is applied in the furrow at planting and after 
harvesting is applied by burying to a depth of 10-20 cm 
at a distance of 3G40 cm on both sides of the cane row, 
not later than 20 days after the harvest. In a very few 
instances it is applied to the soil surface. 

The average application rates for 12-1 4 months old 
cane are: 90 kglha of N, 34 kglha of P,O,, and 80 
kglha of K,O. The Agrochemical Service also provides 
recommendations on amendments for acid and saline 
soils and establishes the degree of priority for the 
application of filter-cake in the less fertile areas. The filter- 
cake is applied at the rate of 100 tonneslha. 

lrrigation 
At present, around 25% of the total cane area is under 

irrigation. The furrow irrigation technique is employed and 
also high-pressure sprinkler equipment. Water from dams 
is used mostly for irrigation although underground water 
is also employed as a source. Water consumption with 
overhead irrigation is around 4-5000 m3 per ha per 
year, while furrow irrigation uses 64000  m3 per ha per 
year. lrrigation is generally applied 4-8 times in a crop 
cycle; the frequency varies, depending on the type of soil 
and rainfall. lrrigation is stopped about 45-60 days before 
harvesting. 

Varieties 
For obtaining new varieties several cane breeding 

stations exist, one of the best known being the 
Jovellanos Experiment Station. These stations are 
engaged in the crossing and improvement of cane and 
provide approximately 100,000 seedlings annually which 
are subjected to a selection process in various parts of 
the country. Delegates in the Agriculture Group will have 
the opportunity to visit the Jovellanos Experiment Station 
during the XVlll Congress. Most of the cane varieties 
grown in Cuba originated in that country; they include 
Ja 64-1 1, Ja 64-1 9, Ja 60-5. My 5465, My 54129, My 
5715, My 5514, C 18748, C 334-64, C 8751, C 



323-68 and C 819-67, as well as the imported varieties 
PR 980, B 42231 and CP 5 2 4 3 .  

Harvesting 
The hamesting season in Cuba lasts approximately 5 6  

months, from December to May. Cane is harvested at 
between 12 and 20 months of age, depending on the 
type. Stand-over cane is harvested at 19-20 months, in 
February and March, winter cane at 16-1 8 months in the 
same period, and ratoon and spring cane is harvested at 
12-1 5 months, from January to the end of the season. 
Around 30% of the cane is burnt before harvest. About 
half the crop is cut mechanically and almost all is loaded 
by machine. 

The cane is transported in tractor-drawn carts to  the 
dry cleaning centres or to the cranes or transloading 
centres where it is loaded into rail cars to be delivered 
to the mill. Alternatively, the cane may be transported 
directly from the field to the factory in trucks or carts. 

Pests and diseases 
Historically the phytosanitary protection of sugar cane 

in Cuba was based fundamentally on the use of mosaic- 
resistant varieties and biological control over the major 
pest, the borer. After the crisis faced in the 1930's on 
account of mosaic. this procedure permitted a relative 
stability, starting from the conventional cultivation 
methods and an apparently natural protecting barrier. 

After the 1960's. the impulse given to plans for 
increasing agricultural and industrial production and yields 
demanded the introduction of new elments such as the 
search for new varieties and the reduction of damage 
caused by pests and diseases to which, on account of 
their relatively low level of incidence as compared with 

those of more seriousness, no economic importance had 
been attached. In addition, the spread throughout the 
world of major diseases that had not been found 
previously in the Western Hemisphere, or that were 
limited to certain areas, forced the development of 
methods to combat them, to establish a strict quarantine 
system, to study the possible causal agents and to put 
into practice the techniques for their control. 

The Sugar Production Improvement Organization 
(OMPA), now the Sugar Cane Research lnstitute (INICA) 
was founded in 1961 for the purposes of conducting 
research into the main pests and diseases of sugar cane 
and a system of laboratories was organized collaterally 
by the National lnstitute for Agrarian Reform (INRA) t o  
undertake research on pests and diseases. 

The INICA was formed in 1964 and is part of the 
Academy of Sciences. It is situated in the City of Havana, 
where the administration offices and central laboratories 
are to be found, but i t  controls 1 4  experiment stations 
and sub-stations throughout Cuba, with a total staff of 
547 of whom 75 are University graduates. The main 
objectives of the lnstitute are the obtaining of cane 
varieties resistant to pests and diseases but it also studies 
soils and fertilization, water needs of cane, and all 
aspects of land preparation, planting, weed control and 
cane cultivation. It collaborates with the Directorate of 
Plant Protection of the Ministry of Agriculture and the 
Ministry of the Sugar Industry in the propagation of 
predators for biological control of the borer and in 
techniques of rodent control. 

It was responsible for the identification of rust and 
smut diseases in 1978 and promotion of the control 
measures and varietal replacement program which have 
stopped the spread of smut and almost eradicated rust. 

Jovellanos Experiment Station 
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The usual effect of a crisis is to accelerate man's 
inventiveness. Today's major problems are high cost 
energy and low commodity prices. Tate and Lyle is the 
world's largest and most experienced independent sugar 
corporation and its research and development program- 
mes are concentrated on helping to solve these problems. 

Power alcohol derived from sugar is one example 
of maximising the conversion of the sun's energy into 
liquid fuel at the same time as providing an alternative 
use for sugar cane. New chemicals made from sugar 
could soon replace many more oil-based products such 
as detergents, plastics and cosmetics. 

Tate and Lyle's scientists are working to make 
agricultural industry more efficient all over the world 
Our aim is to add value to agricultural production and 

to make sure nothing is wasted -we even convert 
certain effluents into protein for animal foodstuffs. 

But adding value can also mean better yields, 
and that means better agriculture. Tate and Lyle 
provides expertise, not only in sugar, but in all fields of 
agriculture and is involved in management and training 
schemes in many countries. If you need help with your 
agro-industrial development programme, come and 
talk to us. 

Adding value to agriculture 'l>Ji[ml: 
+l?/lml 

Tate and Lyle Agribusiness Ltd., Enterprise House, 45 Homesdale Road, 
Bromley, BRZ 9TE, England. Tel: 01-464 6556. 
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ICINAZ: The Cuban lnstitute for Sugar Research 
A traditional research institute is capable of carrying 

out a large amount of work at laboratory level, perhaps 
at pilot plant level and seeks to introduce in industrial 
practice the results obtained. This type of institute is 
usually located in the city, possesses modern and 
efficient installations and a numerous team of high-grade 
scientific workers. 

However, the introduction of its research results means 
difficulties i f  they are obtained by this type of institute. 
In order to  introduce these results the factories are faced 
with the dilemma of temporarily holding up or reducing 
production in order to  improve it, increase its efficiency 
or reduce its costs. Furthermore, in the development of 
the introduction of the new technologies or products risks 
are incurred, since the research has been evaluated in 
the laboratory or pilot plant and not under industrial 
conditions; and thus while the investigators, by use of 
mathematical or physical modelling, may think that their 
work is guaranteed, i t  is in reality only almost so, that 
is to  say the industry has to assume a margin of risk. 

ICINAZ was founded on June 26, 1973 and is the first 
Cuban experience of a research-production enterprise. 
I t  has as its primary objective to accelerate the pace of 
introduction of the fruits of research in practice and for 
this, its associated factory, the Pablo Noriego 
Experimental Unit (U.E.P.NI, faces the initial risks. 
Whatever first equipment, technology or chemical 
product which it is necessary to introduce from the 
research institute in a factory, is introduced precisely in 
that attached to the lnstitute and part of the research- 
production enterprise. This factory, by assuming the 
inevitable risks, in the case where the project does not 
achieve a happy result, suffers certain losses, perhaps 
thousands of pesos, but in this way can save millions 
which could have been lost by making the introduction 
on a larger scale. But, if the result is satisfactory, the 
Institute's U.E.P.N. is the first to  obtain the benefits with 
which it can compensate t o  a certain extent the setbacks 
of the unsuccessful investigations. 

When an institute develops, for instance, a new piece 
of equipment, i t  evaluates it at laboratory level, learns 
the role of materials resistance, corrosion and movement; 
makes a mathematical or physical model; and concludes 
by proving i t  in a pilot plant. This equipment is probably 
unique and problems result from the need to construct 
a prototype in a conventional mechanical factory 
organized for series production. This is one of the bottle- 
necks which confront the traditional research institutes, 

Dr. Jorge Lodos. 
Director of ICINAZ 

but the research-production enterprise resolves this 
frequent contingency because it has access to a 
mechanical plant capable of building prototypes, for sugar 
factory level in the case of ICINAZ. Furthermore, it has 
electrical and instrumentation workshops at its disposal, 
assembly workers, etc. 

The scientific-technical revolution has developed to an 
extraordinary extent at world level in recent years. The 
interval for introduction of research results in the more 
developed countries is currently of the order of five to 
eight years. And these researches are becoming more and 
more complex and complete and involve branches of 
learning which are more and more sophisticated. The task 
of ICINAZ is to  introduce, without limitations, into the 
Cuban sugar industry the latest results of world science 
and technology, and also to originate them. From the raw 
material, which must combine a series of quality criteria, 
and all agroindustrial aspects, to  the totality of 
production: sugar technology, equipment, application of 
chemistry in the industry, corrosion prevention, fuel 
saving . . . 

Bagasse is an important facet, as it is in practice the 
industrial fuel most utilized in Cuba at the present time 
and the most concentrated in a single industry. Every 
day it tends to be employed more and more in  the 
manufacture of derived products and this compels the 
lnstitute to study more intensively its thermo-energy 
aspects. 

Within the sugar industry, ICINAZ studies agro- 
industrial activities, equipment, application of industrial 
chemistry, sugar storage . . and everything is planned 
to achieve the cardinal objectives of reaching higher 
efficiency, with lower costs and the most rapid 
introduction into practice of research results. 

The management of ICINAZ considers that sugar 
research is intimately bound up in all its aspects. It is not 
possible, for example, to  study the technology of 
purification isolated from the quality, variety, time and 
type of harvesting of the cane, as well as the history of 
the cane processed in a particular factory, the type of 
mills, the extraction, etc. Similarly, the bagasse, in 
accordance with its calorific value, has influence on the 
production and quality of the sugar. 

There is a very close relationship between the parts 
of the agroindustrial system forming its totality - the 
harvesting and processing of cane, its transport and 
storage for night crushing, and equally, as problems in 
these phases are solved they improve the efficiency 
indexes not only of agriculture but also of the 
manufacture of sugar. It must be recognized that the 
sugar industry is truly an agroindustrial industry; it is not 
possible to isolate any of its phases. 

In ICINAZ a number of research themes are being 
developed, corresponding to six principal problems which 
cover both applied research and development; they 
include work with immediate results, medium-term 
studies and exploratory work towards the technology of 
the future. In the Institute's annual plan there is a proper 
balance of work for resolution of current problems in the 
industry and of those which will be encountered in the 
next few years and the work which has as its aim t o  lay 
down the bases for general efficiency in the next decade. 

Among the investigations which are considered most 
important are those concerning the knowledge of sugar 
products. and the nature and composition of the raw 
material, juices and intermediate products. And it is the 
development of technology and equipment which is used 
today in other industrial branches. 
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Among the most significant successes of ICINAZ in 
recent years is the increasing of cane preparation by its 
own system. which has permitted reduction of bagasse 
losses to practically 3% and with very small total sugar 
losses and increase of sugar factory milling capacity by 
more than 10%. The results of these investigations have 
already been introduced in the factory attached to the 
Institute and have allowed recovery to reach a very high 
level in Cuba. 

The work carried out by the Sugar Research Institute 
in the USSR to avoid deterioration of sugar has 
culminated in the development of an original design 
which has been patented in a number of countries for 
the treatment of sugar. Another important success is that 
of continuous crystallization which has already been 
introduced in practically all the country's sugar factories. 
This system increases recovery by at least one point and 
reduces costs appreciably. 

A significant result is that obtained in the field of 
corrosion, which includes the development of technical 
standards for the replacement of copper tubes in the' 
evaporators, an inhibitor which prolongs the life of the 
steel tube plates of the evaporators by approximately 
double, and the evaluation with satisfactory results of 
plastic tubes. Further, during three years, the production 
of white sugar direct from juice has been studied, 
resulting in the manufacture of 3000 tons of adequate 
quality in the sugar factory attached to the Institute. 

The results obtained in recent years cover multiple 
aspects such as modifications to the cane cleaning 
centres which have permitted a reduction to less than 
4% in the amount of extraneous matter in cane, and 
systematic studies on cane varieties, on the integral 
harvesting system, etc. 
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The Management of ICINAZ is convinced that the sugar 
industry of the end of the century will be different, with 
efficiency indices much higher than those of today, and 
which will produce cheaper sugar of higher quality. There 
will be a different technological situation in the 
consumption of energy, of electricity and steam; sugar 
yields will increase significantly; new materials will be 
introduced on a massive scale, such as plastics and 
special alloys; the volume of sugar factory equipment will 
be halved; and the application of chemistry in the industry 
will increase, with the introduction on a large scale of 
disinfectants, surfactants, stabilizers, products t o  
improve the quality of the sugar, anti-corrosion agents, 
etc. 

The efficiency of the Cuban sugar industry has 
increased extraordinarily in recent years and today the 
fundamental indices of sugar industry work are at the 
same level or above those of the more efficient elsewhere 
in the world. This is the case particularly with regard to 
sugar recovery, industrial lost time, product purity, sugar 
quality, polarization, insolubles content, costs of 
production and other parameters. 

Nevertheless. if the utilization of sugar in cane has been 
increased in the industrial sphere, i t  has not advanced 
with the same speed in industrial yields, that is to  say, 
that in the true quantity of sugar per unit of cane 
processed which is obtained in the factory. In this 
direction the Cuban sugar industry has to make more 
progress, since, even if it exceeds the world average and 
that of the majority of cane countries with similar 
harvesting systems, there are some countries with better 
results. I t  is on these lines that more work must be done 
and work is already being done to give a greater unity 
between agriculture and industry in Cuba. 



The "30th of November" sugar central 

The majority of the sugar centrals in Cuba were built 
before 1920 but in recent years the Cuban sugar industry 
has been enlarged by the construction of some new 
factories of large capacity and modern design. The "30th 
of November" central is one of these factories and will 
be open to delegates to the XVlll congress of ISSCT. 

This factory, of 7000 tonnes nominal milling capacity, 
is designed with the central concept, as i t  not only groups 
together projects and constructions of the agroindustrial 
installations but also includes the projects and 
constructions of the new villages for the agricultural and 
industrial workers with the facilities of its social, 
commercial and supportive installations. 

The agricultural area considered is of 1346 caballerias 
net (1 8,063 ha) for some 935 caballerias (1  2,548 ha) 
under cane, representing a potential for milling of 
something more than 76,000,000 arrobas (874,000 
tonnes) of cane per season, under a crop cycle of 5 
harvests in seven years. The area permissible for 
mechanization amounts to 98% of the total area. The 
structure of cane supply to the factory from the 7 cane 
districts is such that five of these supply by rail and two  
by direct haulage to the cane tipper by dumper-trucks. 

The central has a system of roads extending to 257 
km and a rail network with a total track length of 52 km. 
In each of the five districts which supply their cane by 
rail are installed totally-electrified cane cleaning centres. 
The whole agricultural installation is supported by a 
system of mechanical workshops, fertilizer stores, etc. 

The seven principal buildings of the factory are steel 
structures which have a linear layout for the discharge 
and preparation of the cane, the milling plant, the steam 
generating station and the bagasse store, and at 90° to 
this block and going away from the milling plant, a second 
block, where are situated the juice purification plant, the 
plant for preparation of milk of lime, soda and acid, and, 
further on, the central building for evaporation, 
crystallization and centrifugalling. Parallel to  this building, 
another, completely independent, is where are installed 
the equipment for electric power generation and the 
pumping station for injection water to  the condensers. 

The auxiliary and service installations for the industry 
include a workshop for locomotives and cars, a fuel oil 
reception system, a final molasses storage system, stores 
for materials, mechanical and electrical workshops. 
administration building, a water-cooling system and a 
bulk sugar store of 45,000 tonnes capacity, fed by a 
rubber belt conveyor with a capacity of 50 tonneslhr. 
Sugar is recovered by means of two  conveyors with 
individual capacities of 120 tonneslhr which feed two 
silos for tank-cars of 40 tonnes capacity each. Feeding 
of the sugar to the conveyors is carried out by means 
of mobile conveyors and self-propelled loaders. All the 
installation is linked with the bulk sugar terminal built at 
the port of Mariel. 

The design capacity of the plant corresponds to a 
milling rate of 7000 tonneslday of cane with an average 
content of 14% of pol in cane and fibre of up to 16%. 
The central is arranged for production of two  types of 
sugar: (A) raw sugar of export quality, with pol controlled 
between 97.5 and 98.5 degrees, and (0) high polarization 
sugar for supply to Cuban refineries. with a minimum pol 
of 99.0 degrees. 

The operational characteristics of the factory are given 
by the following parameters: 

Reduced extraction of the milling plant 96% 
Moisture in bagasse, maximum 50% 
Losses in final molasses % cane (average) 1.05 

. Losses in filter-cake % cane (average) 0.07 
Undetermined losses % cane (maximum) 0.1 1 

The daily productions of the plant are given by the 
following indices: 

Sugar production 880 - 980 tonneslday 
Final molasses 245 - 300 tonnestday 
Bagasse 2000 - 21 50 tonneslday 
Filter-cake 280 - 350 tonneslday 

It is important to  note that the energy balance of the plant 
in operation permits the continuous supply to the national 
electric power grid of some 2000 kW during the milling 
season, using surplus bagasse as the fuel after covering 
the needs of the central. 

Cane reception 

The layout and situation of the cane area entails the 
supply of some 62% of the cane by rail and of the 
remaining 38% by direct haulage to the tippers, the 
installed capacity for these being up to 50% of the daily 
crush. For control of weighing of the rail cars, a scale 
of up to 150 tonnes capacity is located in the track 
leading t o  the tipper which can take 12 cars. Feeding of 
the railcars to the tipper is achieved by use of a double- 
drum winch, with a traction capacity of 5 tonnes and a 
linear velocity of up to 200 mlmin. The design 
configuration of the cane yard permits the operation of 
trains with a maximum of 3 0  units. 

The supply of cane from trucks by hydraulic lifting 
platform is arranged directly onto the feeder apron. A 
scale is also provided for weighing of these trucks. The 
aprons are arranged in lines, the first 26 metres long, to  
receive the cane transported in trucks. In the second, 75 
metres long, into which the cane from the rail cars is 
discharged, are provided two  side-discharging tilting 
tables of 6 0  tonnes capacity and 30° maximum angle 
of inclination. These tables are operated by a hydraulic 
system. 

The two aprons are of metal slats, driven by variable- 
speed electric gear motors, and supply the feeder apron 
which is driven by a hydraulic motor with a wide speed 
range which permits an adequate supply to the milling 
plant. 

Cane preparation and milling 

The equipment for cane preparation comprises a double 
set of rotating knives, with saw-tooth blades and driven 
by 400kW electric motors which operate at 6.3 kV. 
Preceding the knife sets are a cane leveller and a lump- 
breaker, this last being situated at the discharge of the 
second cane carrier. Both are driven by electric motor. 
For cleaning of the pits of the tipper are provided two  
slat conveyors, conveniently located and discharging to 
two  hoppers from which the contents are recovered by 
means of dumper trucks. 

All the operation and control of the area, exclusive of 
the controls of the apron elevator, are situated in  a 
general control room, from which the whole of the area 
can be governed. 



Going towards the milling plant 
the cane encounters a static 
electro-magnet of 12,000 watts 
capacity, for capture of metallic 
items before entry to the milling 
plant. The latter comprises a 
crusher with 43" x 85" rollers 
and six mills with 42" x 84" 
rollers. The headstocks of the 
crusher and of the mills are of 
steel, all the dimensions being 
calculated for operation a t  
pressures up to 800 tonnes. 
Different grooving is used for the 
rollers of the mills. A third roller 
has been installed on the crusher 
and a fourth for each mill, of new 
but already proven design, with 
which optimum feeding is 
achieved. 

Transport of bagasse between 
the units is by means of inclined 
metal slat conveyors w i th  
integral-type stainless steel chain. 
driven by independent electric 
motors. 

The motor drive of the crusher 
and mills is independent for each 
unit. Each combines an electric motor, a high-speed Operation with bagasse as well as with oil is governed 
reduction box and a set of straight low-speed gears, the from a control room in which are located the plant 
pinion axes being mounted in free-movement boxes. All operation controls and recorder. The combustion gases 
the drive motors work at 6.3 kV, are of the totally-sealed are vented through a reinforced concrete tower 73 
type and have a system of cooling by forced air. They metres high. Ash removal is by means of a slat conveyor 
provide 500 kW of power for the crusher and 630 kW with completely automatic discharge from the boilers to 
for each of the mills. They permit a speed variation of a 4 0  m3 bin, from which the ash is taken using dumper 
up to 20%. trucks. 

The system of lubrication is the centralized type. for The electrical supply to the area is taken from a 2.0 
the gear train as well as for the crusher and mills, of a MVA substation situated in a reinforced concrete building 
capacity of 144 cm3/min, totally automated. which also houses the high and low voltage distribution 

The system of maceration employed is the compound panels. 
type and juice from the crusher and first two  mills is sent The bagasse distribution and storage system is 
to process. There are two static bagacillo screens, designed in such a way that return to the store can be 
cleaned by brush scrapers, with distribution of the achieved mechanically. The carrier from the discharge 
returned bagacillo at the entry of the first and third mills. of the tandem and that feeding the battery of boilers are 
Both screens and scroll are driven electrically. of the rake type, with individual capacities up to 100 

The dilute juice is sent to  process by pumping units tonneslhr. The surplus bagasse is transported to the 
of 1800 gallmin and the maceration juice is distributed distribution conveyor of the bagasse store by a rubber 
by pumping units of 850 gallmin, both of the centrifugal belt conveyor designed to carry 8 0  tonneslhr. This enters 
type. For disinfection, a system of preparation and dosing the store house and supplies another mobile rubber belt 
of bactericide is provided. conveyor of the same capacity which is for distribution 

All the operation of the plant is laid out in a control room of the bagasse. 
of new design and situated in such a way that i t  is For recovery of bagasse a rake conveyor is used with 
possible to see all the operation of the plant. This room teeth having a mechanism for transverse and horizontal 
is air-conditioned. Control valves and flowmeters for movement which permits the feeding of bagasse towards 
imbibition water and a belt weigher of Cuban design and another rake type conveyor (80 tonneslhr) installed below 
construction for continuous weighing of bagasse leaving which returns the bagasse again to the conveyor serving 
the tandem are provided. With the exception of the the boilers. 
electric motors, speed reducers, low-speed gearing, and ' Production area 
crusher and mill headstocks, the rest of the equipment The equipment for the sugar product~on process IS 

was made in Cuba. located in  two  main areas. In the first, with three main 
operating levels, are situated the milk of lime equipment, 

Steam generation and bagasse store clarifiers and the cachaza removal equipment. The 
The plant includes four boilers for generation of 45 - second area is located after this, with seven operating 

56 tonnes of steam per hour, operating with bagasse or levels, in which is found the rest of the sugar production 
fuel oil, respectively, at a pressure of 28 kglcmZ and plant. 
with a steam exit temperature of between 390' and The milk of lime plant includes the tanks for 
400°C. The efficiency of these units varies between 82 concentrated and dilute lime and the pumping units; 
and 88%, depending on which type of fuel is being used. beyond this is the store for bags of hydrated iime. On 

There is a station for heat treatment of feed water and the same level is installed the filter-cake mixer tank. with 
a pumping station comprising two units driven by 6.3kV its pumping units as well as the pumps for liquidation of 
electric motors and one driven by steam turbine. the clarifiers. 

12 



On the level of approximately + 10 m are installed the 
rotary vacuum mud filters of 57 m2 filter surface each, 
corresponding to the rate of operation of the clarifiers, 
the clear juice screens of 13 m2 f.s., the 25 m3 conical- 
bottom bagacillo hoppers and the mud-bagacillo mixer. 

Also provided is a system for coagulant preparation, 
with a 1 cubic metre capacity, for when it is necessary 
to apply this to the juices. The continuous clarifiers, of 
Cuban design, have individual capacities of 275 m3. The 
cake from the filters is removed by means of a rubber 
belt conveyor of 25 tonneslhr capacity at the end of 
which is a continuous filter-cake weigher and from which 
it is sent to a storage hopper to be returned to the fields 
as fertilizer. Annexed to this plant is the equipment for 
chemical cleaning with acid and potash. 

On the first level of the boiling house are the juice and 
syrup pumping units, vacuum pumps, compressor 
stations, offices and electrical substations which service 
the whole of this area, as well as a steam reducer station 
from 28 to 1.8 kglcm2, with a capacity of 45 tonneslhr. 
On the + 3.5 m level the centrifugals for commercial and 
recovery strikes are suitably arranged, the latter of the 
continuous type. Attached to the battery and on the same 
level is located the air-conditioned control and operation 
room for the centrifugals area. The commercial sugar is 
carried by a belt conveyor to the sugar weigher of 75 
tonneslhr capacity. 

On the +7.62 m level are the limed juice heaters (3 
units of 11 5 m2 h.s. eachl, clear juice heaters (4 units 
of 103 m2 h.s. each) and the massecuite crystallizers (8 
units of 29 tonneslhr); as well as the 365 tonneslhr 
automatic scale which has a precision of 0.1%. 
Continuing, on the next level, are the 70 m3 strike 
receivers and some auxiliary equipment such as sweet 
water pumping units and the lubrication molasses storage 
tank. Above this level, on that at + 14.32 m, are found, 
towards the ends of the building, the stores for grain and 
conditioned seed of 1440 ft2 (41 m2) capacity with 
electrical stirring, and, on the penultimate level of 
operation, 18.58 m, are installed the evaporation and 
juice concentration equipment, as well as the auxiliary 
plant which permits optimum operation of the plant 
design. 

The evaporation system consists of two pre- 
evaporators of somewhat more than 1000 m2 heating 
surface, which operate at pressures of 1.8 kglcm2, and 
supply juice vapour for operation of the vacuum pans and 
the (secondary) juice heaters, at a pressure of 0.7 
kg/cm2; and two quadruple-effects of approximately 
3600 m2 surface. The first vessels operate at the same 
pressure as the exhaust vapour, and vapour is bled from 
the second vessels for the primary heaters. (The vapour 
for the clear juice heaters is taken from the general 
exhaust line at 1.8 kglcm2). Eight 50 m3 vacuum pans 
are installed with 376 m2 heating surfaces. Five of 
these units are used for commercial strikes and three for 
the exhaustion strikes. 

At the same level are arranged the magma storage and 
clarifier flash tanks, molasses dissolvers and other 
auxiliary equipment. Immediately on the level above are 
the storage tanks for molasses, syrup and water. The 
barometric condensers are found at the level of 28.0 m 
approximately, supported externally and each opposite 
the equipment which it serves. 

On the + 18.58 m operating level is the control and 
operations room for the whole of the factory, with a high 
degree of automation. In this are located the necessary 
elements for control of the juice levels with illuminated 
displays and, below, flow recorders for all the clarification 
area. The automation scheme for the evaporation area 

is provided, as well as the juice and steam metering 
systems with a system for signalling of high and low 
levels, open and closed positions of the principal valves 
and also alarms for high and low syrup densities, vacuum, 
pressure and water supply. 

For the crystallization area a remote system is provided 
for measurement, regulation and control for the pans, 
which distinguishes between the pans for crystallization 
of commercial sugar and for exhaustion, crystallizers, 
strike receivers, massecuite mixers, molasses dilution and 
preparation of seed magma. The whole automation 
system is designed as a minimum system capable of 
carrying out all the work of production by means of 
computers. 

Application of computers to process control 
As a consequence of the development of the applied 

soft-ware by the Cuban Ministry of the Sugar Industry 
(MINAZ) and of the hard-ware by the National Institute 
for Automation Systems (INSAC) has been guaranteed 
the achievement of a system of automatic control of the 
acitivity of factory production which is permitted by use 
of the Cuban CID-201-6 32K machine and special 
minimum-system equipment which ensures its inclusion 
in the ECO (Operation Control Equipment) system, which 
allows control of the continuous part of the production 
process, that is to say, from the extraction stage to that 
of evaporation. This in-line system ensures decision- 
taking in the production process with adequate control 
of the basic indicators for this activity. The P.P.A. 
(Program Application Packets) of this objective form a 
point of departure for later development, which is relative 
to the integral edition of the program of Automated 
Production Systems for the Integral Technological 
Process of the Sugar Industry (SAD-PT). 

Application of the computer to other activities 
Using the same equipment (CID-210-6) the expansion 

and utilization of economic management programs 
(payrolls, salaries, etc.) are feasible as well as other 
activities which, although hot considered as management 
are not of less importance (control of basic spare parts, 
sugar' production estimates as a function of cane 
quantity, etc.) 

All the PPA, both those relative to the SAD-PT as well 
as those related to the SAD, are encountered in two 
stages, the first of exploitation and the second of 
development, which are augmented in new industrial 
installations and which will be developed towards 
reaching the objective of elaborating an integral SAD, 
including the activities related to the control of the 
process. 

Electrical plant and pumping station 
In a steel structure which runs parallel to the boiler 

house, on the 3.50 m level, is the power-house which 
has three turbo-generators of 4.0 MW each, generating 
at 6.3 kV. All the distribution is carried out at this voltage, 
there being 9 substations for the factory services. For 
the transfers of load to the national electrical system, 
there is a 5.0 MVA 34.516.3 kV substation. 

At the same plant operation level is the operations 
room, from which is controlled the operation of the plant 
and the energy office. All the electrical controls for the 
consumers are grouped id motor control centres, with 
power and lighting panels conveniently located in each 
of the areas. In this area are found the pumping units for 
injection to condensers. with individual capacities of 
10,000 gallmin. The total area of the plant is served by 
an electrical travelling crane of 10 tonnes capacity and 
there is an auxiliary system of lighting by means of 
batteries. 



By-products research in Cuba 

The Cuban lnstitute for Research on Sugar Cane By- 1970, the latter was separated from ICIDCA and it and 
products (ICIDCA) was founded in May 1963 for the . its personnel transferred to form part of the Cuban 
purpose of undertaking research and development on lnstitute for Sugar Research ICINAZ. 
manufacture of useful derivatives from the sugar 
industry, the most important in the country. Three 
branches were established: those concerned with 
cellulose, fermentation and sugar, while other divisions 
of the lnstitute included the Laboratories for Technical 
Assistance. the Design Division, the Divisions of Projects 
and Economic Evaluation and the Scientific-Technical 
Information Department. 

After the creation of the Ministry of the Sugar Industry, 
ICIDCA became a section of the Vice-Ministry for 
Technical Development and the General Direction for 
Sugar Technology Research was established, later to be 
incorporated in the Pablo Noriego Experimental Unit. In 
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In 1977 ICIDCA was restructured into six Divisions, 
concerned with, respectively, Fermentation, Hydrolysis, 
Cellulose, Economics, Engineering and Administration. 
The staff numbers 703, including 141 University 
graduated of whom 11 have earned doctorates. 

The main lines of research and development include 
bagasse paper pulp manufacture; newsprint, printing and 
writing paper; dissolving pulp; single-cell protein; bagasse 
agglomerated products; chemical hydrolysis of bagasse; 
furfural; activated carbon; animal feed; biochemical 
products; waste disposal and studies on the energy 
efficiency of sugar derivative manufacturing complexes. 



Perhaps the most important of these efforts is the 
"Cuba 9 project" which has been in existence since 
1971 and which is concerned with paper and pulp 
manufacture from bagasse. A small-scale plant has been 
constructed with a daily capacity of 30 tonnes of paper 
and 5 tonnes of chemical pulp for the manufacture of 
textile fibres. Plans call for the establishment of three 
large paper and board plants with 70 smaller facilities. 

The "Cuba 10 project", to  be visited by Congress 
delegates in addition t o  the "Cuba 9 plant", is run by 
a different division of the Institute and is concerned with 
the production of animal feeds in the form of yeast and 
molasses as well as other fermentation products. A total 
of ten torula yeast plants is to  be in operation in Cuba 
in due course, while the possibility of building a facility 
for manufacture of furfural from bagasse is being studied. 

One of the larger paper and board plants 



Cane harvester manufacture in Cuba 

The factory for cane harvesting combines, known as 
the "60th Anniversary of the October Revolution", was 
installed at Holguln in 1977 and entered its first stage 
of production in July of the same year. From a capacity 
of 6 0  machines in 1977, the plant reached its full 
capacity of 600 harvesters in 1981. The projects for the 
industrial plant began in 1972 and were carried out by 
the Soviet "Giproselmash" projects institute, with 
contributions by a group of Cuban technologists. The 
total investment reached 46 million pesos, of which 28 
million correspond to supplies from the Soviet Union and 
the remaining 18 million to Cuban components. The cost 
of construction was 10 million pesos and that of 
installation 1.5 million. The remaining 6.5 million of 
Cuban components include the costs of putting into 
operation, training of staff, etc. 

The total area occupied by the factory is 11 hectares; 
the building covers 60,000 m2, the production area 
34,500 m2, and there remains a reserve area of 50,000 
m2 to facilitate future enlargement of the industry. The 
production technology is of the asssembly line type and 
corresponds fully to the complexity of the machine to be 
made and to the volume of harvesters assigned in the 
factory production plan. Cuban and Soviet technologists 
worked together on the first prototypes of the model 
KTP-1; later. in the "Ukhtomskii" factory near Moscow, 
were built the high-efficiency harvesters of this type and 
it was with these that the Holguin plant began its 
production. The majority of the harvesters supplied to 
the Cuban sugar industry are of this type. 

In 1978 were produced the first prototypes of a new 
design, the KTP-2 harvester which cuts green cane with 
high productivity, and later the KTP-3 has been 
developed, a machine even better than the two  previous 
generations of Cuban cane harvester. Technologists of 
the Centre for Machinery Construction Research (CICMA) 
are working actively on the improvement of the 

harvesters and also the silo-harvester for cane t o  be fed 
to cattle. an automatic cane planter, high-speed ploughs, 
and heavy scarifiers for land preparation. 

What essentially characterizes the KTP-2 harvester is 
that i t  has been designed for harvesting green cane. It 
is a self-propelled machine, with a topper element, which 
carries out a complete technological process, that is to  
say, i t  cuts cane at soil level, chops it into billets of some 
300 - 400 mm, carries out pneumatic separation of the 
impurities and delivers the relatively clean cane into the 
transport vehicle which runs alongside it. It is a fully 
hydraulic harvester, i.e. all the elements feasible have 
been made hydraulic in operation, including the system 
of propulsion, which is thus different from the KTP-1 
which is a mechanical combine. 

The KTP-2 cuts green cane with the same productivity 
as the K T e l  cuts burnt cane. It is more compact, a metre 
shorter, and has only one longitudinal apron conveyor 
instead of two; and i t  has a single suction ventilator in 
place of two  blowers. In sum, i t  is of easier and more 
economical maintenance because it is a more simple 
machine, and in total i t  is a more efficient machine, above 
all in the cleaning of the cane. 

However, i t  was not possible to introduce assembly- 
line production of the KTP-2 in Holguln until after 1980 
because of the need to introduce substantial changes in 
the production line, with multiple modifications of the 
process, new tools, arrangments, etc. which involved an 
important amount of design and construction. 
Nevertheless, by the end of 1981, a total of 1661 
harvesters had been produced in Cuba, which permits 
mechanization of some 50% of the crop. When 100% 
of the harvest is mechanized, the Cuban authorities 
foresee the export of part of the production of the Holguin 
factory, based on the organized production of the 
machines and an accumulation of the necessary 
experience in their manufacture and operation. 



Our agents will be pleased to provide full information 
or contact us direct 
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WHEN THE 
GOINGS TOUGH 

WE9L KEEP YOU GOING 
QUALITY CANE WHATEVER THE CONDITIONS 

Progress through innovative technology is 
the keyword at Versatile Toft. In simplest 
terms, the aim is to get quality cane to the 
mill. Versatile Toft follow through, all the way. 
From planting to harvesting and infield 
transportation of the cane, Versatile Toft 
have the machines to get the job done well. 
And we've got the progressive technology, 
constantly developing to meet the high 
standards of the industry. 

The 295 bulk billet planter. The famous 
"Thousands" series of cane harvesters, 
rugged and reliable. Rubber-tyred, half-track 
and full-track for working in the wet. And the 
transporters -trailed 600S, and self- 
propelled full-track. 
Ask your Versatile Toft dealer for all the 
details. And get the job done, to the highest 
industry standards, with the Versatile Toft 
system for cane. 

Representatives and dealers Manufactured by 
throughout the world Versatile Ton Ltd 

Bundaberg Queensland 







NOORDN ED- Rotary Pumps 

for ma-uite, molasses, magma and other high viscous liquids 

80 different capacities, ranging 
from 5m3 Ih to 120 m3 Ih  

Distinct advantagements 
* Competitive price 
* Short delivery-period 
* All parts in stock 
* Interchangeable parts 
* 48 hour spare part service 

N o  leakage of liquids 
No  use of asbestos 

* Low maintenance cost 
* Low energy cost 
* Practically noiseless 
* Superior design 

noord-nederlandsche 
rnachinefabriek bv 

postbus 171,9670 ad winschoten, holland 
st. vitusstraet 81 
telsfwn 05970-15225 
telex 53096 

New magnetic separator 

The new Boxmag-Rapid SM Chute Separator is designed to extract tramp 
iron from flows of chopped sugar cane prior to crushing to ensure that 
crushing rolls and subsequent processing machinery are not subject to 
damage and that the finished product is free from ferrous contamination. 

Installed in inclined chutes this powerful tripolar air-cooled electromagnet 
with its wide and deeply-penetrating magnetic field attracts and firmly holds 
in a specially positioned trough on the magnet face any tramp iron carried 
in the feed material. The trough allows the accumulated iron to be retained 
away from the 
material flow, 
avoiding blockages 
and preventing the e.4s.~7.~.: 

the possibility of 
accidental iron loss 
through the action 

COLLECTED IRON of passing materials. 

The simplicity of a naturally air-cooled magnet is preferred to the 
more complicated oil-cooled type and its inherent drawbacks. Air- 
cooled designs cannot leak, do not need oil changes and offer 
virtually maintenance-free operation. Models to suit most chute 
sizes and burden depths are available. 

Overband Separators, Suspension, Pulley, Grid and Plate Magnets are 
also available for various applications throughout the sugar pro- 
cessing industry. 

For further information, write to: 

BOXMAG-RAPID LIMITED 
Chester Street, Aston, Birmingham 66 4AJ, England 
Telephone: 021 -359 5061 Telex: 3391 92 Cables: Boxmag, Birmingham 



WHEN YOUR W E  
COMES UNDER THE KNIFE 

Right now, with the world sugar price at rockbottom, any 
savings that can be made are likely to change a loss situation into a 
profit situation. 

It's a proven fact that Azucar 80, by roughening mill rolls 
converts cane into more and more sucrose to save you money. How 
there's Azucar 100 to help you effect even bigger savings. 

Bad cane preparation is one of the major problems in the sugar 
industry. Because of sand egress, fibre in the cane or foreign matter; 
knives and hammers wear away quickly. Azucar 100 will go a long way 
towards solving these major wear problems in the millhouse. 

Your operation needs Azucar 80 and Azucar 100 - the 
sugar electrodes used in over 400 mills worldwide. Results speak for 
themselves! 

AZUL4R 80 + AZUW 100 
TOGEIHER 7HWU METEN YOUR PROBE 

20 SWTHAM~ON PLACE LONDON- LTb WC~A ~ B Q ,  ENGLAND TELEX 916815 



Como convertir azucar 
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Cuban sugar factories 
Centrales Azucareros de Cuba 

CAMAGOEY 
lgnacio Agramonte 
Carlos Manuel de Cespedes 
Repliblica Dominicans 
Argentina 
Brasil 
Sierra de Cubitas 
Haiti 
Alfredo Alvarez 
Candido Gonzhlez 
Noel Fernandez 
Siboney 
Panama 
Batalla de Las Guasimas 

ClEGO DE AVlLA 
Enrique Varona 
Orlando Gonzdlez 
Ecuador 
Bolivia 
Ciro Redondo 
Patria o Muerte 
Maxim0 G6mez 
Venezuela 
Primero de Enero 

CIENFUEGOS 
Mal Tiempo 
Ciudad Caracas 
Guillermo Moncada 
Antonio Sanchez 
Espartaco 
Catorce de Julio 
Primero de Mayo 
Elpidio G6mez 
Ram6n Balboa 
Marta Abreu 
Pepito Tey 
5 de Septiembre 

CIUDAD DE LA HABANA 
Manuel Martinez Prieto 

GRANMA 
L.E. Carracedo 
F. Castro Ceruto 
Bartolome Mas6 
Juan M. MBrquez 
Arquimedes Colina 
Roberto Ramirez 
Jose N. Figueredo 
La Demajagua 
Enidio Diaz 
Ranulfo Leiva 

GUANTANAMO 
Costa Rica 
Argeo Martinez 
Honduras 
Paraguay 
Manuel Tames 
El Salvador 

HOLGU~N 
Loynaz Hechavarria 
L6pez Pena 
Nicaragua 
Cristino Naranjo 
Antonio Maceo ' 

Guatemala 
Urbano Noris 
Rafael Freyre 
Fernando de Dios 
Frank Pais 

LA HABANA 
Abraham Lincoln 
Eduardo Garcia Lavandero 
Augusto CBsar Sandino 
Orlando Nodarse 
Amistad de 10s Pueblos 
Comandante Manuel Faiardo 
Hector Molina 
Habana Libre 
Camilo Cienfuegos 
Manuel lsla 
Gregorio Arlee Manalich 
Pablo Noriega 
Osvaldo Sanchez 
Ruben Martiez Villena 
Boris Luis Santa Coloma 

LAS TUNAS 
Colombia 
Amancio Rodriguez 
Jeslis Menendez 
Antonio Guiteras 
PerC 
Argelia Libre 

MATANZAS 
Mexico 
Reinol Garcia 
Australia 
Granma 
Puerto Rico Libre 
Cuba Libre 
Jaime L6pez 
Humberto Alvarez 
Espana Republicana 
Esteban Hernandez 
Fructuoso Rodriguez 
Seis de Agosto 
Jesds Rabi 
Jose Smith Comas 
Victoria de Yaguaiay 
Rene Fraga 
Juan Avila 
Sergio Gonzalez 
Horacio Rodriguez 

PlNAR DEL R ~ O  
Harlem 
Manuel Sanguily 
Pablo de la Torriente Brau 
Jose Marti 
30 de Noviernbre 

SANCTI SPIRITUS 
Rernberto Abad 
7 de Noviembre 
Aracelio lglesias 
Ram6n Ponciano 
F.N.T.A. 
Melanio Hernandez 
Sim6n Bolivar 
Uruguay 

SANTIAGO DE CUBA 
Salvador Rosales 
America Libre 
Los Reynaldos 
Paquito Rosales 
Julio A. Mella 
Dos Rios 
Chile 
Rafael Reyes 

VILLA CLARA 
Heriberto Duquesne 
Luis Arcos Bergnes 
Abel Santamaria 
Mariana Graiales 
Jose Maria PBrez 
Juan Pedro Carb6 Servia 
Braulio Coroneaux 
26 de Julio 
Emilio Cbrdova 
Osvaldo Herrera 
Perucho Figueredo 
Quintin Banderas 
Marcela Salado 
Jose R. Riquelme 
Antonio Finalet 
Chiquitico Fabregat 
Panchito G6mez Toro 
Hermanos Ameijeiras 
Carlos Caraballo 
El Vaquerito 
Efrain Alfonso 
10 de Octubre 
Hector Rodriguez 
Carlos Balino 
Unidad Proletaria 
Jorge Washington 
Benito JuArez 
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El II Congreso de la ISSCT en Cuba ( 1  927) 

En 1924 tuvo lugar en Hawaii la Conferencia Pan- 
Pacifica sobre Alimentos. Cincuenta y dos delegados 
procedentes de Hawaii, EE.UU.A., Cuba, Java, Australia, 
Fiji, Puerto Rico. Formosa (Taiwan), Mexico y Chile 
participaron en las discusiones. Represent6 a Cuba el Dr. 
Mario Calvino, Director de la Estacidn Experimental 
Agron6mica. 

Como esta Conferencia incluy6 una Secci6n sobre 
Azucar, la misma constituy6 la piedra angular para la 
fundaci6n de la Sociedad lnternacional de Tecn6logos de 
la Calia de Azucar IISSCT), la cual se organiz6 de 
inmediatd, celebrando su Primzr Congreso al terminar la 
reuni6n Pan-Pacifica. 

El Gobierno de Cuba extendib una invitaci6n. y el I1 
Congreso se celebr6 en el camp" de la Universidad de 
La Habana desde el 12 al 25 de Marzo, inclusives, del 
ano 1927, concurriendo 160 delegados procedentes de 
1 4  paises con cana de azljcar. Al mismo tiempo fu6 
fundada la Asociacidn de Tbcnicos Azucareros de Cuba 
(ATAC). Cincuenta y seis ailos han transcurrido desde 
1927 a 1983, la ATAC esta viva y activa; y el XVlll 
Congreso de la ISSCT tiene lugar, por segunda vez, en 
Cuba. 

Para insertarla en un suplemento a su edici6n de 
Febrero, 1983, el International Sugar Journal solicit6 del 
autor redactar una reselia informativa sobre el II 
Congreso. Tratar6 de estimular mi mente y poner en 
orden mi memoria retro-trayendome a cuando era un 
muchacho azucarero con 17 alios de edad (todavia no 
un azucarero-hombre), realizando una busqueda de datos. 
Permitanme 10s lectores decir que, sin facilidades 
educacionales locales en aquel tiempo; y sin medios 
econ6micos, mi carrera en la industria azucarera se 
desenvolvi6 por la via dura y diflcil. comenzando como 
obrero raso en las obras de ampliaci6n y modernizaci6n 
de un central azucarero cubano en la Provincia de 
Camagiiey. 

El Gobierno de Cuba suministr6 un tren especial 
ferroviario que incluia coches dormitorios, de reunibn, 
comedor y equipajes, con el prop6sito de dar a 10s 
delegados una amplia excursibn, que duro seis dias 
recorriendo 2,500 kilometros a trav6s de la Isla, lo que 
les permiti6 un conocimiento a fondo sobre las 
condiciones de la industria azucarera cubana. Entre las 
numerosas paradas se incluy6 la Estaci6n Experimental 
del Club Azucarero de Cuba, en Baragua (Camagijey); 
instituci6n que hiz6 tanto en provecho de la industria 
azucarera de Cuba. Tambi6n hiz6 escala en 10s Centrales . 
Agramonte, Estrella y Vertientes, donde yo trabajaba. 
Durante esa visita yo servi como guia e interprete a 
algunos de 10s distinguidos delegados. Este fu6 mi primer 
contact0 con tecndlogos azucareros de reputaci6n 
internacional, aquellos tan idealizados y admirados por 
m i  a trav6s de sus libros y sus enseilanzas. 

Como podria yo imaginarme que, partiendo desde tan 
modesto comienzo; per0 a trav6s de aprendizaje te6rico 
y prBctico, llegaria a ser electo Presidente de la 
Asociacidn de Tbcnicos Azucareros de Cuba (ATAC); 
Superintendente del Central Cunagua (propiedad de 
Amstar, azucares Domino); y Supervisor de 10s centrales 
de la General Sugar (Agramonte, Vertientes, Estrella y 
Tanamo). No es por alarde personal tratar sobre estos 
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hechos. El propdsito es estimular a 10s tecn6logos 
azucareros jovenes a trabajar duro, a perseverar y a hacer 
todo lo mejor que puedan como el camino mBs seguro 
para triunfar en sus carreras a travbs de la industria 
azucarera. 

Como resultado de la sobreproducci6n mundial, la 
industria azucarera Cubana en 1927 sufria 10s mBs bajos 
precios registrados en su historia. El Plan Chadbourne 
habia sacado del mercado una cantidad substancial de 
azucar crudo para venderla escalonadamente durante 
cinco aRos. El virus del mosaico se habia propagado 
matando a la variedad Cristalina, tan poco resistente a 
esa enfermedad. Las cahas POJ, introducidas para 
reemplazar a la Cristalina, eran fuente de serias 
dificultades en la clarificacibn, con su secuela sobre la 
cristalizaci6n, el agotamiento de las mieles, la purga, 10s 
rendimientos y las bajas calidades de 10s azucares para 
su almacenaje y refinaci6n. 

H. P. Agee sirvi6 como Presidente del Congreso y el 
Dr. Gonzalo M. Forttin como Vice-Presidente. Las 
deliberaciones se organizaron en seis Secciones: Medidas 
de Protecci6n a la Caila mediante Cuarentenas; Pestes; 
Enfermedades; Variedades; Operaciones en el Campo; 
y Operaciones en la FBbrica, incluyendo su Control 
Quimico. 

El Dr. E. W. Brandes explic6 sus investigaciones sobre 
el Mosaico, las cuales resultaron en el descubrimiento 
que el Aphis maidis es el insect0 vector que propaga la 
enfermedad. Tambibn inform6 sobre 10s invernaderos 
destinados a la cuarentena de la caiia de azucar. El 
Profesor Jeswiet, de Java, describi6 la labor y m6todos 
usados por la Estaci6n Experimental de Java para 
producir las nuevas calias, las mundialmente famosas 
variedades POJ. El uso de las POJ en todo el mundo 
constituye la mejor prueba de la extraordinaria labor 
realizada hace mBs de medio siglo por la Estaci6n 
Experimental de Java. H. P. Agee atraj6 la atenci6n de 
10s reunidos al presentar las tres medidas eficaces para 
controlar la plaga del saltador en la hoja, el perforador 
del tallo (weevil), y las larvas del escarabajo Anomala por 
medio de sus parasitos. El Dr. T. Miyake inform6 sobre 
sus trabajos en Formosa (Taiwan) contra la raya de la 
hoja, ocasionada por el Sclerospora sacchari Miyake; 
enfermedad que tantos estragos ha hecho en la isla por 
tan largo tiempo. Estos trabajos se consideraron 10s mas 
destacados del Congreso; aunque tambien se sometieron 
a discusi6n importantes informes sobre operaciones en 
la fBbrica y operaciones en el campo. 

El complete 6xito del II Congreso efectuado en Cuba 
en 1927 paviment0 el camino para la realizaci6n en el 
futur0 de las utiles y brillantes actividades de la Sociedad 
lnternacional de Tecn6logos de la Calia de Azucar 
(ISSCT) 

Nora del Editor: El autor de esta narraci6n. Mario A. 
Mascaro. fu6 Presidente, Seccibn de Procesos, 
Congreso de la ISSCT en 1965 en Puerto Rico; 
Promotor y Moderador del Symposium sobre "Difusi6n 
versus Molienda", Congreso de la ISSCT en 1962 
en Mauricio; y miembro de la ISSCT por m8s de 50 
afios, quien ha asistido a la mitad de 10s Congresos 
celebrados por la Sociedad. 



Programa para Delegados 
Viernes, e l  18 de febrero Grupo Agricola - Opcidn No. 1 

Llegada al aeropuerto internacional Jose Maiiana Desayuno en el hotel 
Marti Visita a la Estaci6n Experimental y caiia- 

Traslado al hotel oficial y registro para el verales tipicos en Jovellanos, Provincia 
Congreso de Matanzas 

Noche C6ctel de bienvenida en el Sal6n Protocol Almuerzo en el restaurante "Las AmBricas" 
del "Cabanachn" en Varadero 

Tarde Playa de Varadero 
Sdbado, e l  19 de febrero Noche Libre 

Grupo Industrial Grupo Agricola - Opcidn No. 2 
Maiiana Desayuno en el hotel ~ a i i a n a  Desayuno en el hotel 

Visita al Central "Trienta de Noviembre" y Visita a la planta "60 Aniversario de la 
en Taco-Taco, Provincia de Pinar del Rio, Tarde Revoluci6n de Octubre" para fabricaci6n 
con almuerzo en el Central de combinadas catieras y el complejo 

Tarde Visita al Centro Turistico de Soroa "26 de Julio" para implementos agricolas, 
Noche Inauguraci6n de la Feria del Congreso en la Provincia de Holguin. Almuerzo en el 

Grupo Agricola restaurante "Mayabe" en Holguin. Viaje de 
Maiiana Desayuno en el hotel ida y vuelta por avidn 
Y Ensayos de Mecanizaci6n o Dia en Campo, Libre 
Tarde en dreas caneras del lnstituto Cubano Lunes, e l 2 1  de febrero 

de lnvestigaciones Azucareras, con Maiiana Desayuno en el hotel 
almuerzo en el lnstituto Inauguraci6n del Congreso en el Palacio 

Noche Inauguraci6n de la Feria del Congreso de las Convenciones. Almuerzo en el 
Palacio de las Convenciones 

Domingo, e l  2 0  de febrero Tarde Inauguraci6n de las Sesiones TBcnicas 
Grupo Industrial - Opcidn No. 1 Noche Cena con especthculo en el cabaret "Noche 

Maiiana Desayuno en el hotel Cubana" en la Plaza de la Catedral, 
V Visita al Central "Camilo Cienfuegos", su Ciudad Habana 
Tarde Refineria y la Planta de Tablillas, asi como Mafles. e l  2 2  de febrero hasta Viernes, e l  2 5  de 

la Destilerla Santa Cruz, en Santa Cruz, febrero 
Provincia de Habana. Almuerzo en la Playa Marian8 Desayuno en el hotel 
de Jibacoa Sesiones TBcnicas 

Noche Libre Almuerzo en el Palacio de las Convenciones 
Grupo Industrial - Opcidn No. 2 Tarde Sesiones TBcnicas 

Maiiana Desayuno en el hotel Noche Libre 
V Visita al lnstituto Cubano de lnvestigaciones Sdbado, e l  2 6  de febrero 
Tarde Azucareras (ICINAZ) inclusivo del Centro Maiiana. Desayuno en el hotel 

Cubano de Investigaci6nes de Pulpa y Sesi6n Plendria de clausura 
Papel (el Proyecto Cuba-9) y del Centro Almuerzo en el Palacio de las Convenciones 
Cubano para Desarrollo de Fermentaci6n y Tarde Libre 
Nutricidn Animal (el Proyecto Cuba-lo). Noche Banquete de despedida y espect~culo en 
Almuerzo en el ICINAZ el cabaret "Tropicana" 

Noche Libre Domingo, e l  2 7 de febrero 

C.nfr.i Azuunra Maiiana Desayuno en el hotel 
"Camilo Cisnfuepo< Traslado al aeropuerto internacional Josh 

Marti 
Salida de Cuba 

FermentaciOn y N ~ f i  Animal 
("Proymo Cuba-10) 

Av Terminales para az(l-r a~rrnel 

Capacidad djdrta de cargomiento 

1 Cienfuegos 20,WO toncida9mitrlos 
2 Mlrtll 10.000 .. .. 
3 Mafan2.s 10.000 .. .. 
4 carirpano IO.000 .. .. 
5 Guavabal 10.000 ,. .. 
6 Manzanllio 10.000 .. .. 
7 Boquer6n 5.000 .. .. 



Programa para Damas 

Viernes, e l  18 de febrero 
Llegada al aeropuerto internacional Jos6 

Martl 
Traslado al hotel oficial y registro para el 

Congreso 
Noche C6ctel de bienvenida en el Sal6n Protocol 

del "CabanacBn" 

Sdbado, e l  19 de febrero 
Manana Desayuno en el hotel 

Visita a plantaciones de caila de azlicar 
y de tabaco en la Provincia de Pinar 
del Rfo 

Almuerzo en el Centro Turistico del Valle de 
Viilales 

Tarde Visita al Centro Turlstico de Soroa 
Noche Inauguraci6n de la Feria del Congreso 

Domingo, e l  20 de febrero 
Maiiana Desayuno en el hotel 

Visita al rnuseo de Ernest Hemingway en la 
Ciudad Habana 

Alrnuerzo en el Centro Turlstico de Santa 
Maria del Mar 

Tarde Playa de Santa Maria del Mar . 
Noche Libre 

Lunes, e l  2 1 de febrero 
Maiiana Desayuno en el hotel 

Inauguraci6n del Congreso en el Palacio 
de las Convenciones 

Almuerzo en el Palacio de las Convenciones 
Tarde Libre 
Noche Cena con espectBculo en el cabaret "Noche 

Cubana" en la Plaza de la Catedral en la 
Ciudad Habana 

Tarde Visita al Palacio de Pioneros y a 10s 
Clrculos de Inter& en el Parque Lenin 

Noche Libre 

Mi6rcoles, e l  23 de febrero 
Maiiana Desayuno en el hotel 

Visita al Centro Turistico de GuamB, 
Provincia de Matanzas 

Almuerzo en el Centro 
Tarde Visita al Pueblo Taino y Centro para crianza 

de cocodrilos 
Noche Libre 

Jueves, e l  24 de febrero 
Maiiana Desayuno en el hotel 

Jira de Habana Colonial y visita al Museo 
de Armas 

Almuerzo en el Club Social de 10s 
Trabajadores Azucareros 

Tarde Desfile de modelos y Actividad Cultural 
en el Club Social 

Noche Libre 

Viernes, e l  25 de febrero 
Maiiana Desayuno en el hotel 

Visita a la Playa de Varadero, Provincia 
de Matanzas 

Almuerzo en el restaurante "Las Ambricas" 
Tarde Jira de Varadero 
Noche Libre 

Sdbado, e l  26 de Febrero 
MaRana Desayuno en el hotel 

Libre 
Alrnuerzo en el hotel 

Tarde Libre 
Noche Banquete de despedida y espectBculo 

Martes, e l  22 de febrero 
Mailana Desayuno en el hotel Domingo, e l  2 7 de febrero 

Libre Manana Desayuno en el hotel 
Almuerzo en el restaurante "Las Ruinas" en Traslado al aeropuerto international Josh 

el Parque Lenin, Ciudad Habana Martl 
Salida de Cuba 

Lugares a ser visitador por las damas durante el XVI II Congrew 
de la ISSCT 

. Ci"dd La H.b."l 
' P l n a  de la C.tdral 

~ k u l o  minim cubeno 
Vit i ta a circular de lnterb 
Parqua Lsnin 
Cabarm Tropicana 
S s n ~  Maria del Mar : Francism dc Playa dr Vardero - Natacibn 

,Visitas a mums - A "0. 



El Palacio de las Convenciones de Cuba 

Las reuniones del XVlll Congreso de la ISSCT se 
realizardn en el Palacio de las Convenciones de Cuba. 
Ubicado a pocos kil6rnetros del centro de la ciudad de 
La Habana, esta edificaci6n moderna ocupa una 
superficie de 60,000 m2 y estA rodeado de frondosos 
Arboles y Areas verdes que pueden apreciarse a trav6s 
de sus amplios ventanales de cristal. Su arquitectura 
refleja las caracteristicas del paisaje circundante y en la 
obra predominan las lineas horizontales. El Palacio 
dispone de un sistema de climatizacidn por aire 
acondicionado. Ademds de 10s salones de reuniones, hay 

un restaurante principal y una cafeteria, bares y tiendas. 
El sal6n de plenarias tiene capacidad para 1750 personas 
y hay dos mas con capacidades de 400 personas cada 
uno. Un sal6n con una capacidad de 150 personas es 
disponible para reuniones rnientras que ocho otros tienen 
capacidades de 60-100 personas. Los salones mAs 
grandes y uno de 10s menores estAn dotado con 
instalaciones para interpretaci6n simultdnea, circuit0 
cerrado de televisidn en colores, grabaciones y 
pfoyecciones de peliculas y vistas fijas. 

Congresos de la ISSCT 

Como se ha relatado en otra parte de estas piginas, 
la International Society of Sugar Cane Technologists se 
ha formado en Hawai en 1924 donde celebr6 su primer0 
Congreso. El segundo tuvo lugar en La Habana, y el 
tercero en Indonesia (Java en esa epoca) en 1929. Se 
ha devolvido a un interval0 de tres alios y el cuarto 
Congreso tuvo lugar en 1932 en Puerto Rico, rnientras 
que Australia estuvo el huesped en 1935. En 1938, el 
Congreso se celebr6 en Luisiana y 10s delegados fueron 
de acuerdo que en caso de falta de invitaci6n de un pais 
caliero, el Congreso que estuvo para tener lugar en 1941 
se celebraria en Londres, mientras que la delegaci6n de 
Sud-Africa esper6 que la Sociedad seria invitado a su 
pais. 

Como todos saben, la Segunda Guerra Mundial 
intervino y no habia un Congreso en 1941. Solamente 

en 1950 condiciones permitieron la celebraci6n del 
s6ptimo Congreso y 6sto fu6 otra vez en Australia. El 
numero de miembros fu6 menor que en 193-39, de 
quienes 144 asistieron al Congreso. Los Congresos 
comenzaron alternar sus lugares entre 10s hemisferios y 
61 de 1953 tuvo lugar en las (en esa epoca) Antillas 
Britbnicas, y se reparti6 entre Jamaica, Barbados, La 
Trinidad y Guyana. El numero de socios ha crecido a 796 
y se ha casi doblado la concurrencia do rnodo que el 
Congreso se consider6 tener mucho Bxito. Una invitaci6n 
de la India se acept6 para el 90 Congreso y este tuvo lugar 
en 1956. El numero de miembros habia alcanzado a 1 156 
con 274 asistiendo al Congreso. El numero de 
contribuciones se ha aurnentado hasta el punto que la 
Memoria se public6 en dos partes, para la primera vez. 



En 1959, la Sociedad se reuni6 en Hawai, siendo 
alcanzado a 121 2 el nljmero total de miembros. Los 474 
rniembros que asistieron lo hicieron el mas grande 
Congreso hasta esa fecha. El nljrnero de socios se ha 
disminuido a 1 174 para el Congreso de 1962 en Mauricio 
y 378 asistieron; muchos tomaron parte en una visita 
despuBs del Congreso a La Reuni6n. El 120 Congreso de 
1965 se celebr6 en Puerto Rico, con la asistencia de 403 
delegados de un total de 1487 rniembros; la jira despuBs 
del Congreso fuB a la Florida. Despubs de Bste, la 
Sociedad volvi6 al hemisferio oriental y su 130 Congreso 
tuvo lugar en Taiwan, con una jira despuBs del Congreso 
en las lslas Filipinas. El nljmero de socios alcanz6 1 167, 
con un asistencia de 469 a la reuni6n. 

Nada menos que 61 2 de un total de 1565 de miembros 
asistieron al 140 Congreso de 1971, celebrado en 
Luisiana, seguido por una jira en La Florida. Se 
presentaron un total de 202 cornunicaciones per0 todos 
se publican en un s61o tomo, la mas reciente vez que este 
ha ocurido. Cuando se ha publicado la Memoria del 
prdximo Congreso, celebrado en Sud-Africa, fu6 en la 
forma de tres tornos, mientras (, le habla poco mas de 
cornunicaciones (208). El n d m ~  de socios habia 
alcanzado a 2081 y 821 asistierin al Congreso, que 
seguramente fuB uno de 10s mas agradables y mejor 
organizado, gracias a 10s esfuerzos del fallecido Sr. Lokkie 
du Toit, Secretario-Tesorero General. Una innovacibn del 
150 Congreso fuB la designaci6n de Vice-Presidentes 

hispanof6nicos para las varias Secciones y la publicaci6n 
de resumenes de las comunicaciones en espaiiol. 

La Memoria del 160 Congreso, celebrado en Brasil. 
pareci6 tambibn en tres tomos per0 mucho mas grande, 
cada uno el tarnaiio de las Memorias anteriores. El 
nljmero de comunicaciones habia llegado a 286, y BI de 
socios habia alcanzado a 2584 y asistencia a 1631 - 
sin embargo, 762 de estos miembros fueron de Brasil. 
El tarnaiio de la Memoria de 1977 result6 en un retraso 
prolongado de publicacidn y, para el 170 Congreso. se 
hizo una tentativa para reducir este retraso por 
preimprenta de las comunicaciones. Se encontraron 
varias problemas, el nljmero de comunicaciones alcanz6 
257, y habia un retraso considerable de publicaci6n. El 
nljmero de rniembros habia alcanzado a 1988, de quienes 
953 ha disfrutaron de la hospitalidad de sus huhspedes 
filipinos. 

En el Congreso 10s delegados son de acuerdo que el 
grande nljrnero de comunicaciones habian hecho tan 
dificil la publicaci6n de las Memorias que tiene que 
lirnitarse en el futuro, y este sera el caso para el 180 
Congreso en Cuba, donde se presentaran 130 
comunicaciones, y parece posible que habrh una vuelta 
a una Memoria de un s6lo tomo. Se ha designado un 
grupo de Vice-Presidentes Seccionales francof6nicos 
para 1983 per0 no se ha indicado hasta este momento 
si resumenes en franc& de las comunicaciones se 
incluiran. 

Visita Post-Congreso 
La Asociaci6n de Tecn6logos Azucareros de Mexico 

organizara una visita a su pais despubs del XVlll Congreso 
para que 10s delegados tengan la oportunidad de ver algo 
de la industria azucarera de ese pais. 

Segun el programa 10s delegados y sus damas saldran 
de La Habana por avi6n la maiiana del 27 de febrero y' 
llegaran en la Ciudad de MBxico donde se inscribirhn en 
el hotel Fiesta Palacio. DespuBs de su alrnuerzo, la tarde 
sera libre hasta un c6ctel de bienvenida a las ochos de 
la tarde. 

Despubs de un desayuno a las sietes de la maiiana del 
28 de febrero, 10s delegados saldran a las ochos para 
visitar el lngenio Atencingo, la fabrics de azljcar rn6s 
grande de MBxico, con una molienda dieria de 16,000 
toneladas mbtricas de caiia. La compaiiia obtiene tambibn 
el mis alto rendimiento agricola del pafs y por tanto, se 
destacaran las operaciones agricolas durante la visita. Se 
tomare el almuerzo en "La Galarza", la planta para 
producci6n de Ron Bacardl a base de melaza final, con 
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vuelta a la Ciudad de MBxico a las seis y despuBs una 
tarde libre. 

El primer0 de marzo, 10s delegados saliran del hotel para 
una jira de las Ciudades Antigua y Moderna de MBxico, 
con una visita al Museo Antropol6gico y el Centro 
Hist6rico. DespuBs de un almuerzo tipico mexicano en 
el "Caballo Bayo", la tarde sera libre hasta un Coctel de 
despedida en la noche. 

El Programa tiene por fin una combinaci6n de interbses 
tBcnico y turistico, proporcianando que 10s delegados 
puedan inspeccionar el Area rn8s eficiente de la industria 
azucarera rnexicana y disfrutar del hechizo de la cuidad 
capital de Mbxico. El costo del prograrna completo sera 
US $325 por persona en habitaci6n doble (dos personas 
por cuartol o $425 por persona en habitaci6n sencilla. 
El costo del vuelo entre La Habana y Ciudad MBxico no 
se incluye. El Comitb de Organizaci6n en Cuba alquilarh 
10s vuelos del 27 de febrero. 



Agricultura canera de Cuba 

En Cuba, el Area catiera ocupa algo mAs de 1.5 millones 
de hectareas, organizado en 144 Empresas Estatales de 
Caiia y cooperativas de agricultores privados; Bstas 
ascienden a 393 actualmente mientras que se plantean 
otras 23. Las Empresas Estatales de Caiia ocupan unos 
dos tercios de la caiiaveral y se organizan en Distritos 
que constituyen zonas administrativas ocupando un Area 
de 2000 - 4000 ha cada una. Los distritos se dividen 
en unidades territoriales de unas 400 - 550 ha. 

Las planteaciones caneras se arreglan en bloques y 
campos. La minima unidad fisica de las planteaciones es 
el campo, generalmente de 495 m de largo por 160 m 
de ancho, con un Area de 7.92 ha. La unidad para 
planificaci6n y ejecucidn del trabajo es el bloque, que 
usualmente consta de 12 campos, mientras que esta cifra 
puede variar. Un bloque puede ocupar de 40 hasta 130 
ha, per0 el promedio es de unas 70 ha. Un bloque consta 
de campos sembrados con la misma variedad, plantados, 
cultivados y cosechados en la misma fecha, con una edad 
uniforme. 

Actualmente, m6s de 90% de la preparacidn de la tierra 
para la siembra, la cultivaci6n y la fertilizaci6n se realizan 
con mAquinas; 47% de la caiia se corta con combinadas 
caiieras modernas fabricadas en Cuba; 98% del 
cargamento y 89% del arrastre se realizan tambiBn por 
medios mecanicos. El desarrollo de mecanizacidn ha 
ocasionado el establecimiento de una nueva 
infrastructura, con transformacidn de campos 
tradicionales en bloques convenientes para la operaci6n 
de las mAquinas, instalaci6n de centros de acopio, y 
construcci6n de redes de caminos para el transport de 
la cana a las fAbricas. 

El desarrollo de las cooperativas ha sido alentado por 
el Ministerio de la lndustria Azucarero (MINAZ) y por la 
Asociaci6n Nacional de Agricultores Pequenos (ANAP) 
y han cultivado en 1981 un total de 233,762 hectsreas. 
o 42.5% del Area caiiera que noes propriedad del Estado. 
El Estado se compremeti6 a suministrar a las cooperativas 
10s materiales y la tecnologia, dejandolas libres para 
cultivar y cosechar su cana con sus propios recursos. El 
crecimiento de las cooperativas es una indicaci6n del 
Bxito del sistema; ademas, las cooperativas operan con 
costos menores y logran resultados mejores que las 
Empresas Estatales. Rendimientos de caila de hasta 120 
toneladas metricas por hectArea se han logrado, y 
muchas de las cooperativas han obtenido mAs de 77 
T.M.lha', en contraste con el promedio en 1976-80 de 
51.7 M.T.lha de las Empresas Estatales. Se informa 
tambiBn que 10s costos de cultivaci6n, cosecha, 
cargamento y transporte de la cana es menor que en el 
sector estatal, a 67 centavos por cada peso en valor de 
producci6n. 

Preparacidn del suelo 

Preparaci6n del suelo para siembra es realizado 
esencialmente con la ayuda de tractores de orugas, que 
tiran implementos pesados para rompear el suelo hacia 
una profundidad de 50 cm; seguido se emplean rastras 
a disco y el suelo es allanado con mAquinas cepilladoras 
de la tierra con el fin de eliminar las Areas inclinadas que 
pueden afectar el proceso de mecanizacibn. En suelos 
de arcilla montmorillonltica, rastras a disco se utilizan para 
cultivar a una profundidad de 2 5 3 0  cm en lugar de 
rompedores del subsuelo. 

Cultivacidn de caiia de planta 
En Areas adecuadas para mecanizaci6n, 

desherbamiento a la superficie se realiza en caiia de 
planta de intervales de 80-90 cm en lineas por 3 o 4 pases 
con un arrancador mecAnico a intervalos de 15-20 dias. 
DespuBs de 75-1 0 0  dias, se hacen 1-2 cultivaciones y 
desherbamiento a camellones con rastras a discos 
mdltiples, para encolinar la linea y formar un perfil 
ligeramente ondulado de altura hacia 8 cm. 

Desherbamiento mecAnico no pueda usarse slno en la. 
Bpoca seca del atio, noviembre a abril, mientras que, 
durante la Bpoca Iluviosa, mayo a octubre, las malas 
hierbas estdn mAs agresivas, sobre todo en 10s suelos 
de arcilla de drenaje pobre, y se controlan por herbicidas, 
con desherbamiento manual como tratamiento 
complementario. Tratamientos con herbicidas aplicadas 
pre-emergencia y con productos con actividad residual 
se utilizan para control de malas hierbas en caiia de planta 
y en socas donde se usa quemadura antes de la cosecha, 
mientras que se utiliza tratamiento post-emergencia en 
1-3 aplicaciones foliares en varias Areas. 

Fertilizantes 

El Servicio Agroquimico Cubano para Agricultura 
Caiiera cumplen anAlisises para cada campo y presenta 
recomendaciones en cuanto a fertilizantes, tomando en 
cuenta el rendimiento esperado, composici6n de 10s 
rastrojos, humedad del suelo (con irrigaci6n o 
suministrado solamente por la Iluvia) y la precipitacidn 
mediana hist6rica para la regi6n. Las formulaciones 
recomendadas de fertilizantes para cada empresa se 
fabrican por la industria quimica cubana y se aplican de 
acuerdo con las necesidades reales. El fertilizante se 
aplica en el surco durante la plantacidn y, despubs de la 
cosecha, se aplica por enterramiento a una profundidad 
de 1 0  2 20 cm, a una distancia de 3 0  - 4 0  cm a 10s 
dos lados de la linea de caRa, 20 dlas a mAs tardar 
despubs de la cosecha. En muy pocos casos se aplica 
a la superficie del suelo. 

Los niveles medios de applicaci6n para caiia de 12-1 4 
meses de edad son: 9 0  kglha de N, 3 4  kglha de 
P,O,, y 8 0  kglha de K,O. El Servicio Agroquimico 
presenta recommendaciones tambibn sobre enmiendas 
para suelos Acidos y s6dicos y establecen el grado de 
prioridad para la aplicaci6n de cachaza en las areas menos 
fBrtiles. La cachaza se aplica a raz6n de 100 T.M.lha. 

Actualmente, unos 25% del Area total de caiiaveral es 
irrigado. Se emplea la tBcnica de irrigacidn por surco y, 
tambiBn, equipo por aspersi6n a presibn alta. Agua de 
presas se usa principalmente para irrigaci6n mientras que 
agua subterrAnea es una fuente adicional. Consumo de 
agua con irrigaci6n por aspersi6n es unos 4-5000 m3 
por ha por aiio, mientrasque irrigaci6n por surco consume 
6-8000 m3 por ha por aAo. Generalmente, se aplica 
irrigaci6n 4 - 8 veces en un ciclo de la cosecha, per0 
la frecuencia varia. dependiente del tip0 de suelo y de 
la precipitaci6n. lrrigacion es terminada unos 45-60 dlas 
antes de la cosecha. 

Variedades 

Para obtener nuevas variedades, existen algunas 
estaciones de cruzamiento de catia, siendo la Estacidn 
Experimental Jovellanos una de la mAs reconocida. Estas 



estaciones se dedican al cruzamiento y mejoramiento de 
caiia y suministran aldrededor de 100,000 plantitas por 
aiio que se someten a un proceso de selecci6n en varias 
partes del pals. Delegados del Grupo Agricola tendran la 
oportunidad de visitar la Estacidn Experimental Jovellanos 
durante el XV l l l  Congreso. La mayoria de las variedades 
de caiia de azircar cultivadas en Cuba se han originado 
en el pais; se incluyen las Ja 64-1 1, Ja 60-5, My 5465, 
My 541 29, My 571 5, My 5514, C 187-68, C 334-64. 
C 8751, C 323-68 y C 81 9-67, asi como las variedades 
importadas PR 980, B 42231 y CP 52-43. 

La cosecha 

La zafra en Cuba dura aproxirnadamente 5-6 meses, 
de diciembre a mayo. La caiia se corta a una edad de 12 
- 20 meses, dependiente del tipo. Caiia quedada de la 
zafra anterior se corta a 19-20 meses, en febrero y 
marzo, caiia del invierno se corta a 16-1 8 meses en el 
mismo periodo, y las socas y caRa de la primavera se 
corta a 12-1 5 meses de edad. de enero al fin de la zafra. 
Un 30% de la cana es quemada antes del corte. Cerca 
de una mitad de la caha es cortada por maquina y casi 
toda es cargada mecinicamente. 

La caiia es transportada en carros tirados por tractores 
a 10s centros de acopio o a las grljas o centros de 
trasbordo, donde es cargada en vagones ferroviirios para 
abastecimiento a la fabrics. Alternativamente, la caiia 
puede transportarse directamente del campo a la fbbrica 
en camiones o carros. 

Plagas y enfermedades 

Historicamente, la protecci6n fitosanitaria de caRa de 
azircar en Cuba se basaba fundamentalmente en el uso 
de variedades resistentes al mosaico y en el control 
biol6gico de la plaga mayor, el barrenador. Despubs de 
la crisis afrontada en el decenio de 10s treinta a causa 
del mosaico, este procedimiento permitia una estabilidad 
relativa, empezando con 10s mbtodos convencionales de 
cultivo y una barrera protectora aparentemente natural. 

Despires del decenio de 10s sesenta, el impulso dado 
a planes para el aumento de producci6n y rendimiento 
agricola e industrial exigi6 la introducci6n de nuevos 

elementos como la birsqueda de nuevas variedades y la 
disminucidn del daiio causado por las plagas y 
enfermedades menores, a todo lo cual no se ha dado 
importancia econ6mica. AdemBs, la difusi6n por todo el 
mundo de enfermedades mayores que no se han 
encontrado en el Hemisfero Occidental, o que se han 
limitado en areas particulares, forz6 el desarrollo de 
metodos para combatirlas, estableciendo de un sistema 
riguroso de cuarantena. el estudio de 10s posibles agentes 
causantes, y la adopci6n en la prbctica de las tecnicas 
para su control. 

La Organizaci6n para Mejoramiento de Produccidn de 
Azdcar (OMPA), actualmente el lnstituto Nacional para 
lnvestigaciones de la Caha de Azljcar IINICA), se 
estableci6 en 1961 con el fin de conducir investigaciones 
de las plagas y enfermedades principales de la caiia de 
azOcar y adeiiis un sistema de laboratorios se ha 
organizado colateralmente por el lnstituto Nacional de 
Reforma Agraria (INRAI para investigar las plagas y 
enfermidades. 

El INCA se estableci6 en 1964 y es una parte de la 
Academla de Ciencias de Cuba. Se ubica en la ciudad de 
la Habana, donde se encuentran las oficinas 
administrativas y 10s laboratorios centrales, per0 controla 
14 estaciones y sub-estaciones experimentales por toda 
Cuba, con un equipo total de 547 personas. de las cuales 
son 75 gradyados de universidades. Los objetivos 
principales del lnstituto son la obtenci6n de variedades 
de cana resistentes a plagas y enfermidades, per0 estudia 
tambibn suelos y fertilizaci61-1, necesidades para humedad 
de la caiia, y todos 10s aspectos de preparaci6n de la 
tierra, planteaci6n, control de malas hierbas, y cultivo de 
caiia. Colabora con la Direcci6n de Protecci6n de Plantas 
del Ministerio de Agricultura, y el Ministerio de la lndustria 
Azucarera, en la propagaci6n de predatores para control 
biol6gico del barrenador y en tbcnicas para control de 
roedores. 

Fue responsable de la identificaci6n de las 
enfermedades del carbon y la roya en 1978 y de la 
promoci6n de las medidas de control y programa de 
sustituci6n de variedades que han puesto fin a la difusidn 
del carb6n y casi ha eradicado la roya. 

Estaci6n Experimental Jovellanos 

24 



tomorrow... 

we're WORKING for 
today! 

between 1962 and 1982 A-B-R ENGINEERING built 

more than 31 cane and beet sugar factories. 

mmzghIOOrfng division 

Rue de GenBve, 4, btes 26-28 
1140 BRUXELLES (BELGIUM) 
Telephone: 021242.51.51 
Telex: 22.328 abay b 







Jre correctic 
i l i i .  



El ICINAZ: lnstituto Cubano de 

Un instituto tradicional de investigaciones es capaz de 
ejecutar una grande cantidad de trabajo a nivel de 
laboratorio, quiza de planta piloto y busca la introducci6n 
en la prhctica industrial de 10s resultados obtenidos. Este 
tip0 de instituci6n suele tener sede en la ciudad, posee 
instalaciones modernas y eficientes y un numeroso 
equipo de colaboradores cientificos de alto nivel. 

No obstante, la introducci6n de 10s resultados de 
investigaciones significa dificultades si ha de lograrse de 
ese tip0 de instituto. Las fabricas al introducir esos 
resultados afrontan el dilema de paralizar o disrninuir 
ternporalrnente la producci6n para mejorarla, incrernentar 
su eficiencia y disminuir 10s costos. Ademas, en el 
desarrollo de la introducci6n de las nuevas tecnologias 
o productos se encaran riesgos, ya que la investigaci6n 
ha sido evaluada en laboratorio o planta piloto, no en la 
industria; y asi, aunque 10s investigadores, con el empleo 
de la modelacidn matemdtica o flsica, piensen que su 
trabajo est6 garantizado, en la realidad s6lo lo esth casi, 
o sea que la industria ha de asumir un margen de riesgo. 

El ICINAZ se cre6 el 26 de junio de 1973 yes la primera 
experiencia Cubana de una empresa de investigaci6n- 
producci6n. Tiene corno primer objetivo acelerar 10s 
plazos de introduccibn de 10s frutos de la investigaci6n 
en la practica social y para ello su fabrica, la Unidad 
Experimental Pablo Noriega (U.E.P.N.) adscripta, afronta 
10s riesgos iniciales. Ese primer equipo, tecnologia, 
product0 quimico que es necesario introducir del instituto 
de investigaci6n en una fabrics, se introduce 
precisamente en la adjunta al Instituto, que es parte de 
la ernpresa de investigaci6n-producci6n. Esta, al asumir 
esos riesgos inevitables, en el caso de que el proyecto 
no brinde un feliz resultado, sufre determinadas perdidas, 
quiza miles de pesos, per0 con ello ahorra millones, que 
se hubiesen perdido de hacerse la introducci6n a escala 
mayor. Pero, si el resultado es satisfactorio, la U.E.P.N. 
del lnstituto es la primera que obtiene 10s beneficios, con 
lo que cornpensa en cierta medida 10s reveses de las 
investigaciones no exitosas. 

Cuando un instituto desarrolla, por ejemplo, un nuevo 
equipo, lo evalua a nivel de laboratorio, realiza la parte 
de resistencia de materiales, corrosi6n y movimiento; 
hace el modelo matematic0 o fisico; y concluye por 
comprobarlo en planta piloto. Ese equipo probablement 
es ljnico y problernas resultan de la necesidad de construir 
el prototipo en una fdbrica mecanica convencional. 
organizada para la producci6n en serie. Ese es uno de 10s 
cuellos de botella que enfrentan 10s institutos 
tradicionales de investigaci6n per0 la ernpresa de 
investigaci6n-producci6n resuelve esa frecuente 

lnvestigaciones Azucareras 
contingencia debido a que cuento con una planta 
mecanica capaz de construir prototipos, para el nivel de 
centrales azucareros en el caso del ICINAZ. Ademas, 
dispone de talleres electricos y de instrurnentaci6n. 
brigadas de montaje, etc. 

La revoluci6n cient~fico-t6cnica ha registrado a nivel 
mundial un desarrollo extraordinario en 10s Oltimos aRos. 
L6s plazos de introduccidn de 10s resultados de 
investigaci6n se miden en estos momentos en 10s paises 
mas desarrollados en el orden de cinco a ocho ailos. Y 
estas investigaciones son cada vez mas complejas e 
integrales y abarcan ramas mas sofisticadas. La tarea del 
ICINAZ es introducir sin limitaciones en la industria 
azucarera cubana 10s Oltimos resultados de la ciencia y. 
la tBcnica mundial, e inclusive generarlos. Desde la 
materia prima, que debe reunir una serie de requisitos de 
calidad, y todo el aspecto agroindustrial, hasta la 
integralidad de la producci6n: tecnologia azucarera, 
equipamiento, quimizaci6n de la industria, anticorrosidn. 
ahorro de combustible . . . . 

El bagazo es un factor importante, ya que es 
prhcticamente el combustible industrial mas utilizado en 
Cuba en Bstos momentos y el mas concentrado en una 
sola industria, y cada dla tiende a ernplearse rnds en la 
producci6n de derivados y esto compromete al lnstituto 
a estudiar mas intensivamente su aspecto 
termoenergetico. 

El ICINAZ estudia dentro de la industria azucarera, la 
actividad agro-industrial, tecnobgica, de equipamiento, 
de quimizaci6n industrial, de almacenamiento de azucar 
. . . y en todas se plantea como cardinal objetivo alcanzar 
la mayor eficiencia, con 10s mas bajos costos y con la 
mas rapida introducci6n de 10s resultados de las 
investigaciones en la practica social. 

La direcci6n del IClNAZ considera que la investigaci6n 
azucarera'esta ~ntimarnente ligada en todos sus aspectos. 
No puede, por ejemplo, estudiarse la tecnologia de 
purificaci6n aislada de la calidad, variedad, Bpoca y tip0 
de corte de la cafia, e inclusive de la historia de la caRa 
procesada en un central determinado, el tip0 de rnolinos, 
la extracci6n. etc. Asi mismo, el bagazo influye, de 
acuerdo con su contenido cal6rico. en la producci6n y 
calidad del azucar. 

Hay una interrelaci6n muy estrecha entre todo el 
sistema agroindustrial de cosecha y elaboraci6n de la 
cafia. su transporte y almacenamiento intermedio para 
la rnolida nocturna, yen igual medida en que se resuelven 
10s problernas de estas fases, mejoran 10s indices de 
eficiencia no s61o en la agricultura, sino tambien en la 
fabricaci6n de azljcar. Hay que ver la industria azucarera 
realmente como una industria agroindustrial; no puede 
aislarse ninguna de sus fases. 

En el ICINAZ se desarrollan varios temas de 
investigaci6n. correspondientes a seis problernas 
principales, que cubren tanto el campo de las 
investigaciones aplicadas como de desarollo; hay trabajos 
con resultados inmediatos, a mediano plazo y 
exploratorios hacia la tecnologia del futuro. En el plan 
anual del lnstituto hay un balance adecuado de trabajos 
para resolver problemas actuales de la industria, de 10s 
que enfrentara en 10s pr6ximos afios y 10s que tienen 
como objetivo sentar las bases para la eficiencia general 
en el pr6ximo decenio. 

Entre las investigaciones orientadas mas importantes 



se encuentran el conocimiento de 10s productos 
azucareros, de la naturaleza y composici6n de la materia 
prima, 10s jugos y 10s productos intermedios. Y esth el 
desarrollo de tecnologias y equipos que hoy se utilizan 
en otras ramas industriales. 

Entre 10s logros mhs significativos del ICINAZ en 10s 
liltimos afios esth el increment0 de la preparaci6n de caiia 
con sistema propio, que ha permitido llevar las perdidas 
en bagazo a prhcticamente el 3% y con perdidas totales 
de azljcar muy pequeiias, e incrementar la capacidad de 
molida del central en mhs de 10%. Los resultados de 
estas investigaciones ya han sido introducidos en la 
fhbrica anexa al lnstituto y han permitido que el recobrado 
haya alcanzado un nivel muy alto en Cuba. 

Los trabajos realizados con el lnstituto de 
lnvestigaciones Azucareras de la URSS para evitar el 
deterioro del azdcar han culminado en el desarrollo de 
un equipo original. que ha sido patentado en diferentes 
paises para el tratamiento del azucar. Otro logro 
importante es el de la cristalizaci6n continua que ya ha 
sido introducido prhcticamente en todos 10s centrales del 
pals. Este sistema eleva por lo menos en un punto el 
recobrado y disminuye apreciablemente 10s costos. 

Un resultado significativo es el obtenido en el campo 
de la corrosi6n. que incluye el desarrollo de normas 
tecnicas para la sustituci6n de 10s tubos de cobre de 10s 
evaporadores, un inhibidor que prolonga la duraci6n 
de las placas de acero de 10s evaporadores 
aproxirnadamente al doble y la evaluaci6n con resultados 
satisfactorios de las tuberias plhsticas. AdemBs, durante 
tres aiios se investig6 la producci6n de azlicar blanco 
direct0 a partir del jugo, logrhndose fabricar 3000 
toneladas de una calidad adecuada en el central adscripto 
al Instituto. 

Los resultados obtenidoS en 10s ultimos aiios cubren 
mdltiples aspectos, como las modificaciones en 10s 
centros de acopio, que han permitido disminuir a menos 
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de 4% la entrega de materias exfraiias de la caiia; y 10s 
estudios sistemhticos efectuados sobre variedades de 
caRa, sobre el sistema de cosecha integral, etc. 

La Direcci6n del ICINAZ esta convencida que la 
industria azucarera de fines del siglo sere diferente,~ con 
indices de eficiencia muy superiores a 10s de hoy, y que 
producirh un azSlcar mhs barato y de mejor calidad. 
Tendrh otra situaci6n tecnolbgica en el consumo de 
energia, de electricidad y vapor; 10s rendimientos 
azucareros se incrementarhn significativamente; se 
introducirhn masivamente nuevos materiales, como 
plhsticos y aleaciones especiales; se disminuirh a la mitad 
el volumen del equipamiento del central; y se quimizarh 
la industria, con la introducci6n en mayor escala de 
desinfectantes, agentes tensoactivos, estabilizadores, 
productos para mejorar la calidad del azucar, 
anticorrosivos, etc. 

La eficiencia de la industria azucarera cubana ha 
crecido extraordinariamente en 10s dltimos aiios y hoy 
10s indices fundamentales del trabajo industrial azucarero 
esthn a igual o superior nivel que 10s de mayor eficiencia 
del mundo. Esto se refiere fundamentalmente al 
recobrado de azdcar, el tiempo perdido industrial, las 
purezas de 10s productos, la calidad del azucar, la 
polarizacibn, el contenido de insolubles, 10s costos de 
producci6n y otros parhetros.  

No obstante, si bien se ha incrementado el 
aprovechamiento del azucar que trae la caiia en la fase 
industrial, no se ha avanzado con igual celeridad en 10s 
rendimientos industriales, o sea en la cantidad real de 
azljcar por unidad de caiia procesada que se obtiene en 
la fhbrica. En esa direcci6n alin la industria cubana tiene 
que avanzar mhs, pues si bien supera el promedio mundial 
y el de la mayoria de 10s paises cafieros con sistemas de 
cosecha similares, hay algunos palses con mejores 
resultados. Es en esa linea que hay que trabajar mhs, y 
ya se trabaja hacia una mayor unidad entre la agricultura 
v la industria en Cuba. 



El Central Azucarero "Treinta de Noviembre" 

La mayoria de 10s centrales azucareros en Cuba se han 
construido antes de 1920 per0 en 10s ljltimos atios la 
industria azucarera cubana se ha aumentado por la 
construcci6n de unas nuevas fabricas de gran capacidad 
y diseiio moderno. El Central "Treinta de Noviembre" es 
una de estas fabricas y estara abierta a 10s delegados a1 
XVlll Congreso de la ISSCT. 

Este ingenio, de capacidad nominal de molida de 7000 
toneladas metricas por dia, esta diseiiado con el concept0 
de central, pues no solamente agrupan 10s proyectos y 
construcciones de las instalaciones agroindustriales, sino 
que incluye 10s proyectos y construcciones de 10s nuevos 
pueblos para 10s obreros de la agricultura y la industria 
con las facilidades de sus instalaciones sociales, 
commerciales y asistenciales. 

El area agricola considerada es de 1346 caballerias 
netas (1 8,063 ha), para unas 935 caballerias (1 2.548 
ha) de corte. representado un potencial de molida de algo 
mas de 76,000,000 arrobas (874,000 toneladas 
mBtricasJ de cafia por zafra, bajo un ciclo de cosecha de 
5 cortes en sieto aiios. El Area permisible para la 
mecanizacidn asciende a un 98% del area total. La 
estructura del abastecimiento de la catia al central a partir 
de 10s 7 distritos cafieros da como resultado que cinco 
de ellos se destinen para el tiro ferroviario y dos para el 
tiro directo al basculador por camiones de volteo. 

El central cuenta con una red de viales ascendentes 
a 257 km y con una red ferroviaria de una longitud total 
de 52 km. En cada uno de 10s cinco distritos que proveen 
su caiia por el ferrocarril se ha instalado centros de acopio 
totalmente electrificados. Toda la instalaci6n agricola 
esta soportada por una red de instalaciones de talleres 
mechnicos, almacenes para fertilizantes, etc. 

Los siete edificios principales de la fibrica sonde 
estructuras de acero que tienen una disposici6n lineal 
para la descarga y preparaci6n de la caiia, la planta 
moledora, la estaci6n de generaci6n de vapor y la casa 
de almacenamiento de bagazo, y a 90° con este bloque 
de edificios y partiendo de la planta moledora, un segundo 
bloque, donde se encuentran situadas las plantas de 
purificaci6n del guarapo, las plantas de preparacidn de 
la lechada decal, sosa y Bcido y a continuaci6n el edificio 
central de evaporaci6n, cristalizaci6n y centrifugaci6n. 
y paralelo 13 este edificio, otro totalmente independiente, 
donde se encuentran instalados 10s equipos de 
generaci6n de energia elbctrica y la estaci6n de bombeo 
de agua de inyecci6n a condensadores. 

Las instalaciones auxiliares y de servicio de la industria 
estan integradas por un taller de locomotores y carros, 
un sistema de recepci6n de petrdleo, un sistema de 
almacenamiento de miel final, almacenes de materiales, 
talleres de maquinaria y electricidad, un edificio socio- 
administrativo, un sistema de enfriamento de agua y un 
almacBn de azdcar a granel de capacidad para 45,000 
T.M. de azdcar, alimentado por un conductor de banda 
de goma con capacidad de 5 0  T.M./hr. La extraccidn de 
azljcar se realiza a traves de dos conductores con 
capacidades individuales de 120 T.M.lhr, que alimentan 
dos silos de camiones rastras, con capacidad cada uno 
de 4 0  T.M. La alimentaci6n del azdcar hacia 10s 
conductores se realiza por medio de conductores m6viles 
y equipos de cargadores autopropulsados. Toda la 
instalaci6n es vinculada a la terminal de azdcar a granel 
construida en el puerto de Mariel. 

hasta un 16%. El central esta preparado para la 
produccidn de dos tipos de azdcar: (A) azdcar crudo 
calidad exportaci6n, con pol controlada de entre 97.5 y 
98.5 grados de polarizaci6n. y (6) azdcar de alta 
polarizaci6n para consumo de refinerias cubanas, con pol 
minima de 99.0 grados. 

Las caracteristicas operacionales de la fabrica estan 
dadas por 10s siguientes parfimetros: 

Extracci6n reducida de la planta de moler 96% 
Humedad del bagazo, maxima 50% 
Perdidas miel final % caiia (promedio) 1.05 
PBrdidas en cachaza % catia (promedio) 0.07 
PBrdidas indeterminadas % caiia .(mBxima) 0.1 1 

Las producciones diarias de la planta estAn dadas por 
10s siguientes indices: 

Producci6n de azbcar 880 a 980 T.M.ldla 
Mieles finales 245 a 300 T.M./dia 
Bagazo 2000 a 21 50 T.M./dia 
Cachaza 280 a 350  T.M./dia 

lmportante es seAalar que el balance energetic0 de la 
planta en operaci6n permite suministrar a la red de 
energia elBctrica nacional unos 2000 kW durante el 
period0 de zafra de forma continuada, utilizando como 
combustible el bagazo sobrante, luego de cubrir todos 
10s requerimientos de la industria. 

Recepcidn de la ca6a 
La disposici6n y situaci6n del area caiiera, condiciona 

el abastecimiento de caiia por ferrocarril a un 62% y la 
de tiro directo a basculadores el otro 38% restante, 
previendose la capacidad instalada para este dltimo de 
hasta un 50% de la molida diaria. Para el control de pesaje 
de 10s vagones ferroviarios se dispone de una romana con 
capacidad de hasta 150 T.M. en la carrilera de entrada 
a1 basculador, teniendo Bsta una capacidad para 12 
vagones. La alimentacidn de 10s vagones al basculador 
se realiza a travBs de un winche de doble tambor, con 
capacidad de tracci6n de unas 5 T.M. y de una velocidad 
lineal de hasta 200 mlmin. La configuraci6n de diseiio 
del patio permite la operaci6n de trenes con un maxim0 
de 3 0  piezas. 

El abastecimiento de caiia por camiones de camas de 
volteo hidraulico se realiza directo a la estera surtidora. 
Se ha dispuesto asi mismo de una romana para el pesaje 
de estos camiones. 

Las esteras esthn dispuestas en lineas, siendo la 
primera de 26.0 m de longitud para recibir la caiia 
transportada en camiones. En la segunda, de 75.0 m de 
largo, se descarga la caiia de 10s vagones de ferrocarril, 
se encuentran montadas dos mesas viradoras de 
descarga lateral de 6 0  T.M. de capacidad y angulo de 
inclinacibn mAximo de 30°. Estas mesas son operadas 
por un sistema hidraulico. 

Estas dos esteras son de tablillas metalicas, accionadas 
por motoreductores electricos de velocidad variable, 
alimentan la estera alimentadora que esta accionada por 
un motor hidraulico con um amplio rango de velocidad, 
lo que permite un adecuado suministro a la planta 
moledora. 

PreparacMn y rnolida de la caiia 
La capacidad de diseiio de la planta est6 dada para una El equipo de preparaci6n de la cafia est6 compuesto 

raz6n de molida de 7000 T.M.ldia de caiia con un por un doble juego de cuchillas rotatorias, con machetes 
contenido promedio de 14% de pol en caiia y fibra de dientes de sierra y accionadas por motores el6ctrico.s de 

27 



400 kW que operan a 6.3 kV. Preceden a 10s juegos de 
cuchillas, un nivelador de cafia y un rompe-bultos, este 
Qltimo situado en la descarga del segundo conductor de 
cafia. Ambos equipos son accionados por motres 
el6ctricos. Se dispone para la limpieza de 10s fosos del 
basculador, de dos esteras de tabillas convenientemente 
situadas, que descargan a dos silos, desde donde se 
recoge su contenido a trav6s de camiones de volteo. 

Toda la operacidn y 10s mandos del Brea, sin incluir 10s 
mandos de estera elevadora, estBn situados en un cuarto 
de control general, desde donde es posible el gobierno 
de toda el Brea. 

Precediendo a la instalaci6n moledora, se encuentra 
montado un electroimBn esthtico, de 12,000 vatios de 
capacidad, para la captura de elementos metBlicos antes 
de la entrada a la planta moledora. EstB integrada por una 
desmenuzadora con masas de 43" x 85" y seis molinos 
con mazas de 42" x 84". Tanto las virgenes de la 
desrnenuzadora como las de 10s molinos son de 
construcci6n de acero, esthn calculados todos sus 
elementos para operar con presiones de hasta 800 T.M. 
Se utiliza el rayado diferencial en las mazas de 10s 
molinos. Se ha instalado una tercera maza para la 
desmenuzadora y una cuarta maza a cada molino de 
nuevo diserio y ya probados. con lo cual logra una 6ptima 
alimentaci6n. 

La transponaci6n del bagazo entre las unidades se logra 
a travbs de conductores inclinados de tablillas methlicas 
y cadena de acero inoxidable del tipo integral, accionados 
por motores ekctricos independientes. 

La acci6n motriz de la desmenuzadora y rnolinos es 

independiente para cada unidad. Cada una la integran un 
motor ei6ctric0, una caja reductora de alta velocidad y 
un juego de engranes rectos de baja velocidad, y 10s ejes 
de pihones est6n montadas en cajas de rnovimiento a 
r6tula. Todos 10s motores de accionamiento trabajan a 
6.3 kV, del tip0 totaimente cerrados y con sistema de 
enfriamiento por aire forzado. Se dispone de 500 kW de 
potencia para la desmenuzadora y de 630 kW para cada 
uno de 10s molinos. Se permite una variaci6n de velocidad 
de hasta un 20%. 

El sistema de lubricaci6n es el tip0 centralizado, tanto 
para el tren de engranes de baja como para la 
desmenuzadora y molinos, de una capacidad de 144 
cm3/min, totalmente automatizada. 

El sistema de maceracidn empleado es el tip0 
compuesto y se envia el jugo de desmenuzadora y 10s 
dos primeros molinos a fBbrica. Existen dos coladores de 
bagacillo del tip0 estBtico, limpiados por rastrillos de 
cepillos, con distribuci6n de retroalimentaci6n del 
bagacillo a la entrada del primer0 y tercer molino. Ambos 
coladores y sinfines son accionados elbctricamente. 

El guarapo diluido se envia a fBbrica a trav6s de dos 
unidades de bombeo de 1800 gallmin y el guarapo de 
maceraci6n es distribuido por unidades de bombeo de 
850 galtrnin, ambas del tipo centrifuga. Se dispone para 
la limpieza de un sistema de preparacidn y dosificaci6n 
de bactericidas. 

Toda la operaci6n de la planta se encuentra dispuesta 
en un cuarto de control de nuevo diseiio y situado de 
forma tal que se pueda observar toda la marcha de la 
operaci6n de la planta. Este cuarto dispone de sistema 



de climatizacidn de aire acondicionado. Se dispone de 
vAlvulas reguladoras y medidores de flujo para el agua 
de imbibicidn y de una pesa de banda de diseRo y 
construcci6n cubana, para el pesaje continuo del bagazo 
a la salida del tAndem. Con excepci6n de 10s motores 
elbctricos, reductores de velocidad, engranes de baja, las 
virgenes de desmenuzadores y molinos, el resto del 
equipamiento ha sido construido en Cuba. 

Generacidn de vapor y casa de bagazo 
La planta estA integrada por cuatro calderas con 

generacidn de 45 a 56 T.M. de vapor por hora, que opera 
indistintamente con bagazo o petrdleo respectivamente, 
a una presidn de 28 kglcm2 y con temperatura de salida 
de vapor de entre 390° y 400°C. La eficiencia de estas 
unidades oscila de entre un 82 y un 88%. en dependencia 
del tip0 de combustible que se utilice. 

Se dispone de una estaci6n de tratamiento tbrmico del 
agua de alimentacidn. y una estacidn de bombeo 
integrada por dos unidades accionadas por motores 
elbctricos, que operan a 6.3 kV y una accionada por 
turbina de vapor. 

Tanto la operacidn con bagazo como con petrdleo, se 
realiza centralmente desde un cuarto de control, donde 
se encuentran situados todos 10s mandos y registros de 
la operacidn de la planta. Los gases de la combusti6n se 
disponen a travbs de una torre de hormig6n armado de 
73 m de altura. La extraccidn de ceniza se realiza por un 
conductor de tablillas, con la descarga de las calderas 
totalmente automAticas, hacia una tolva de capacidad 
de 40m3, de donde se extrae la ceniza por medio de 
camiones de volteo. 

La alimentaci6n elbctrica del Area se toma de una 
subestaci6n de 2.0 MVA, situada en un edificio de 
hormig6n armado, donde tambibn se encuentran 10s 
paneles de distribucidn de alto y bajo voltaje. 

El sistema de distribucidn y almacenamiento de bagazo 
estA diseiiado de forma tal que la retroalimentacidn desde 
la casa de almacenamiento pueda realizarse de forma 
mecanizada. El conductor de salida del tandem y el que 
alimenta a la baterla de calderas son del tip0 de rastrillo. 
con capacidades individuales de hasta 100 T.M.lhr. El 
bagazo sobrante es transportado hasta el conductor 
repartidor de la casa de bagazo, por uno de banda de 
goma diseRado para transportar 80 T.M./hr. Esta entrega 
ya dentro de la casa a otro conductor m6vil de banda de 
goma de igual capacidad. que es el encargado de distribuir 
el bagazo. 

Para la extracci6n del bagazo se dispone de un 
conductor de rastrillo con pljas que posee un mecanismo 
para el movimiento transversal y horizontal, lo que 
permite la alimentacidn del bagazo hacia otro conductor 
del tipo rastrillo (80 T.M.lhr) instalado por debajo que 
devuelve nuevamente el bagazo hacia el conductor 
repartidor de las calderas. 

Area de produccidn 
El equipamiento para el proceso de produccidn de 

azljcar se encuentra distribuido en dos Areas principales. 
En la primera, con tres niveles principales de operacidn, 
se encuentran ubicados 10s equipos de lechada de cal, 
clarificadores y 10s equipos de extraccidn de cachaza. 
Seguidamente a esta instalacidn se encuentra situada la 
segunda Area, con siete niveles de operaci6n, donde estA 
situado el resto del equipamiento de producci6n de 
azocar. 

La planta de lechada de cal incluye 10s tanques de cal 
concentrada y cal dilufda y las unidades de bombeo; a 
continuaci6n de este equipamiento se dispone del 
almacenaje de sacos de cal hidratada. En este propio nivel 
se instala el tanque mezclador de cachaza, con sus 

unidades de bombeo, asi como las bombas para la 
liquidacidn de 10s clarificadores. 

A un nivel de approximadamente + 10 m, se 
encuentran instalados 10s filtros rotativos al vacio para 
cachaza de 57 m2 de superficie filtrante cada uno, el 
nivel de operacidn de 10s clarificadores, 10s coladores de 
guarapo clarificado con s.f. de 13 m2, las tolvas de 
fondo vivo de bagacillos de 25 m3 y el mezclador de 
cachaza y bagacillo. 

Se dispone de un sistema de preparacidn de 
coagulante, con capacidad de un metro cljbico, para 
cuando sea necesario la aplicacidn de este a 10s guarapos. 
Los clarificadores continuos de diseRo cubano poseen 
capacidades individuales de 275 m3. La cachaza de 10s 
filtros es recogida por medio de un conductor de banda 
de goma de 25 T.M.lhr de capacidad, al extremo del cual 
se encuentra instalada una pesa continua de cachaza 
desde donde se envia bsta a una tolva de depbsito para 
ser vertida de nuevo a 10s campos como abono. Anexa 
a esta planta se encuentra el equipamiento para la 
limpieza quimica por Acido y potasa. 

En el primer nivel de la casa de calderas se encuentran 
las unidades de bombeo de guarapo y meladura, bombas 
de vacio, estaciones de compresores, oficinas y las 
subestaciones elbctricas que dan servicio a toda esta 
Area, asi como una estacidn reductora de vapor de 28 
a 1.8 kg/cm2, con capacidad de 45 T.M.lhr. Al nivel de 
+ 3.5 m convenientemente dispuestas se encuentran las 
baterlas de centrlfugas comerciales y de agotamiento, 
estas ljltimas del tip0 continuo, Anexa a las baterias y 
al mismo nivel se dispone del cuarto de control y mando 
para el Area de centrifugas, aclimatizado con aire 
acondicionado. El azucar comercial es transportado por 
un conductor de banda, hasta la pesa de azljcar de 75 
T.M.lhr. de capacidad. 

En el nivel de + 7.62 m se encuentran instalados 10s 
calentadores de guarapo alcalizado, (3 unidades de 1 15 
m2 S.C. cada uno) guarapo clarificado (4 unidades de 
103 m2 S.C. cada uno) y 10s cristalizadores de masa 
cocida Wunidades de 29 T.M.lhr.); asi como la bAscula 
automAtica de 365 T.M./hr. con precisi6n de 0.1%. 
Seguidamente, en el pr6ximo nivel, se encuentran 10s 
portatemplas de 70 m" algljn equipamiento auxiliar, 
como unidades de bombeo de agua dulce y tanque 
deposit0 de miel de lubricacidn. A continuacidn de este 
nivel en el + 14.32 m, se encuentran situados hacia 10s 
extremos de la nave. 10s dep6sitos de grano y semilla 
mejorada de 1440 p3 (41 m3) con movimiento elbctrico 
y en el penljltimo nivel de operacidn, 18.58 m, se 
encuentran instalados 10s equipos de evaporaci6n y 
concentracidn del guarapo. asi como el equipamiento 
auxiliar que permiten garantizar una 6ptima operacidn del 
diseilo de planta concebido. 

El sistema de evaporacidn consta de dos 
preevaporadores de algo mAs de 1000 m2 de superficie 
caldrica, que operan con presiones de 1.8 kglcm2, y 
suministran vapores de jugo para la operaci6n de 10s 
tachos al vacio y a 10s calentadores (secundarios) de 
guarapo, a una presidn de 0.7 kglcm2; y dos cuadruples 
efectos de approximadamente 3600 m2 de superficie. 
Los primeros vasos operan a la misma presi6n de vapor 
de escape y extracci6n de 10s segundos vasos para 10s 
calentadores primarios. (El vapor para 10s calentadores 
de jugo clarificado se toma de la linea general de escape 
de 1.8 kglcm2.) Se han instalado 8 tachos a vaclo de 50 
m3 y superficie caldrica de 376 m2. Se utilizan cinco 
unidades para las masas comerciales y tres para las de 
agotamiento. 



En este propio nivel se dispone del depdsito de magma, 
tanque flash de 10s clarificadores, disolutores de miel y 
otros equipos auxiliares. lnrnediatamente en 10s niveles 
superiores se dispone de 10s tanques depdsitos para 
mieles, rneladura y agua. Los condensadores 
barombtricos se encuentran situados al nivel de 28.0 m 
aproximadamente, soportados exteriormente y frente a 
cada uno de 10s equipos a que sirven. 

En el nivel de operaci6n de + 18.58 m, se encuentran 
el cuarto de control y operaci6n de toda la fAbrica, con 
un alto grado de automatizaci6n. En el rnismo se dispone 
de 10s elementos necesarios para el control de 10s niveles 
de jug0 con indicaciones luminicas y menores, y 
registradores de fiujo para toda el Area de clarificacidn. 
El esquema de automatizaci6n del Area de evporadores 
estA realizado ademAs de 10s sistemas de medicidn para 
jug0 y vapor, con un sistema de sehalizacidn para altos 
y bajos niveles, posicidn de abierto y cerrado de las 
vAlvulas principales, asi corno alarmas para altas y bajas 
densidades de meladura, vacio, presidn y suministro de 
agua. 

Para el Area de cristalizacidn se dispone de todo un 
sistema de medici6n, regulaci6n y mando a distancia para 
10s tachos, con distinci6n de 10s tachos de cristalizaci6n. 
azdcar commercial y de agotamiento, cristalizadores, 
porta-templas, mezcladores de masa cocida, dilucidn de 
mieles y preparacidn del magma de semilla. Todo el 
sistema de automatizaci6n estd disehado para un sistema 
minimo capaz de realizar todas las labores de produccidn 
bor rnedios de computadoras. 

Aplicacidn de la computacidn a1 control del proceso 
Como una consecuencia del desarrollo del soft-ware 

applicado por parte del Ministerio de la lndustria 
Azucarera (MINAZI y del hard-ware por parte del lnstituto 
Nacional de Sistemas de Automatizacidn (INSAC) se ha 
garantizado el cumplimiento de un sistema de control 
autornatizado de la actividad de producci6n en fAbrica, 
que permite con la utilizacidn de una mAquina cubana 
CID-2014 de 32K y un equipamiento especial de 
sisterna rninirno que garantiza la entrada en el sistema 
ECO (Equipamiento Control de Operaciones), que permite 
controlar el proceso de producci6n en su parte continua, 
es decir, desde la estaci6n de extraccidn hasta la de 
evaporaci6n. Este sistema in-line garantiza la toma de 
decisiones en el proceso productivo con el adecuado 

control de 10s indicadores bAsicos de esta actividad. Los 
P.P.A. (Paquetes de Programa de Aplicaci6n) de este 
objetivo, curnplen un punto de partida de desarrollo 
posterior, que es el relativo a la edici6n integral del 
programa de Sistemas Automatizados de Produccidn para 
el Proceso Tecnol6gico Integral de la lndustria Azucarera 
(SAWT).  

Applicacidn de la computacidn a otras actividades 
Utilizando el mismo equipo (CID-20141, es factible el 

crecimiento y utilizaci6n de programas de gesti6n 
econdrnica (n6minas. salarios, etc.) asl corno tambien 
otras actividades que sin considerarse de gesti6n no son 
menos importante (control de repuestos bbsicos, estado 
de estimado de producci6n de azdcar en funci6n de la 
cantidad de caiia, etc.). 

Todos 10s PPA tantos 10s relativos a SAD-PT, corno 
10s relacionados a SAD se encuentran en un doble etapa, 
la prirnera de explotaci6n y la segunda de desarrollo, las 
cuales serAn incrementadas en estas nuevas 
instalaciones industriales y se desarrollarAn hasta 
alcanzar el objetivo de la elaboraci6n de un SAD integral, 
incluyendo las actividades relacionadas con el control del 
proceso. 

Planta el6ctrica y estacidn de bombeo 
En una estructura de acero que corre paralelo a la casa 

de calderas, en el nivel de 3.50 m, se encuentra instalada 
la sala de mhquina, que dispone de tres turbo- 
generadores de 4.0 MW cada uno, generando a 6.3 kV. 
Toda la distribuci6n se realiza a este voltaje, 
disponiendose de 9 subsetaciones para 10s servicios de 
fAbrica. Para las transferencias de carga con el sistema 
electric0 national, se dispone de una subestacion de 5.0 
MVA de 34.516.3 kV. 

En el propio nivel de operaci6n de planta se encuentra 
el cuarto de mando, desde donde se controla la operaci6n 
de la planta y el despacho de energia. Todos 10s mandos 
elkctricos de 10s consumidores estAn agrupados en 
centros de control de motores, paneles de fuerza a 
alumbrado, convenientemente localizados en cada una 
de las Areas. En esta Area se encuentran las unidades de 
bombeo de inyeccidn a condensadores con capacidades 
individuales de 10,000 gallmin. El Area total de la planta 
es servida por una gruA viajera eldctrica de 10 T.M. de 
capacidad y se dispone de un sisterna de iluminacidn 
auxiliar por medio de baterias. 

lnvestigaciones sobre sub-productos en Cuba 

El lnstituto Cubano para lnvestigaciones Derivados de incluyieron 10s Laboratorios para Asistencia TBcnica, la 
Caiia de Azdcar (ICIDCA) se ha establecido en rnayo de Division de Diseho, las Divisiones de Proyectos y 
1963 con el fin de realizar investigaciones y desarrollo Evaluaci6n Econbmica y el Departamento de Informaci6n 
sobre la producci6n de derivados Gtiles de la industria Cientifica-TBcnica. 
azucarera, la mAs importante del pals. Tres rarnas se 
formaron: se conciernen con celulosa, fermentacibn y Despu6s de la creacidn del Ministerio de la lndustria 
azdcar, mientras que otras divisiones del lnstituto Azucarera, ICIDCA lleg6 a ser una secci6n del Vice- 



Ministerio para Desarrollo TBcnico y se estableci6 la 
Direccidn General para lnvestigacibn de Tecnologia 
Azucarera, posteriorrnente incorporada en la Unidad 
Experimental Pablo Noriega. En 1970. Bste se separ6 de 
ICIDCA y, con su personal, se transfiri6 para forrnar una 
parte del lnstituto Cubano para lnvestigacidn Azucarera 
(ICINAZ). 

En 1977, ICIDCA se reestructur6 en seis Divisiones que 
se conciernen con, respectivarnente, Ferrnentaci6n. 
Hidrblisis, Celulosa, Econdmica, Ingeiieria y Admini- 
straci6n. Hay un equipo de 703 miembros, que incluye 
141 graduados universitarios de quien 1 1 han merecido 
doctorados. 

Las lineas principales de investigacidn y desarrollo 
incluyen la producci6n de pulpa papelera de bagazo; papel 
de prensa y de escribir; pulpa disoluble; proteina 
rnonocelular: productos aglomerados de bagazo; 
hidr6lisis qulrnica de bagazo; furfural; carb6n activado, 
alirnento para animales; productos bioquirnicos; 
disposici6n de efluentes y estudio de la eficiencia 

energbtica de cornplejos para la fabricaci6n de derivados 
de azlicar. 

Quizh el mas irnportante de estos esfuerzos es el 
"Proyecto Cuba-9" que ha existido desde 1971 y que 
se concierne con la producci6n de papel y pulpa de 
bagazo. Una planta de escala pequeha se ha construido 
con una capacidad dieria de 3 0  toneladas de papel y 5 
toneladas de pulpa quirnica para la producci6n de fibras 
textiles. Planes exigen el establecirnento de tres grandes 
plantas para papel y tableros, con 70 facilidades mAs 
pequeiias. 

El "Proyecto Cuba-lo", que sere visitado por 
delegados al Congreso, adernas de la planta "Cuba-9". 
es operado por una divisi6n diferente del lnstituto y se 
concierne con la producci6n de alimentos para anirnales 
en la forrna de levadura y melaza, asi corno otros 
productos de ferrnentaci6n. En total, diez plantas para 
produccidn de levadura torula entraran en operaciones 
en Cuba a su tiempo, mientras la posibilidad de 
construcci6n de una planta para la fabricaci6n de furfural 
a base de bagazo se estudia. 
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Producci6n de combinadas para cosecha 
de caha en Cuba 

La fabrica de combinadas para la cosecha canera, 
denominada "60 Aniversario de la Revoluci6n de 
Octubre", se instal6 en Holguin en 1977 y entr6 su 
primera etapa de producci6n en julio del mismo aiio. De 
un capacidad de 60 mhquinas en 1977, la planta alcanz6 
su plena capacidad de 600 combinadas en 1981. Los 
proyectos de la planta industrial comenzaron en 1972 
y fueron elaborados por el instituto sovietico de proyectos 
"Giproselmash" con contribuciones de un grupo de 
tecnicos cubanos. El monto total de inversi6n asciend6 
a 46 millones de pesos, de 10s cuales 28 millones 
corresponden a suministros de la Uni6n Sovietica y 10s 
restantes 18 millones a componentes cubanos. El costo 
de construcci6n fu6 de 1 0  millones de pesos y del 
montaje 1.5 millones. Los 6.5 milliones restantes de 10s 
componentes cubanos lo integran 10s siguientes rubros: 
10s gastos de puesta en explotacibn, adiestramiento del 
personal, etc. 

El Area total que ocupa la fhbrica es de 11 ha; la 
construcci6n cubre 60,000 m2, el area de produccidn 
34,500 m2, y queda un Area de reserva de 50,000 m2 
para facilitar la ampliaci6n futura de la industria. La 
tecnologia de producci6n es de tip0 seriado y est6 en 
plena correspondencia con la complejidad de la mhquina 
a producir y con el volljmen de combinadas que se 
consigna en el plan de producci6n de la fhbrica. Un total 
de 2000 trabajadores laboran en la fhbrica. TBcnicos 
cubanos y sovieticos trabajaron conjuntamente en 10s 
primeros prototipos del modelo KTP-1, posteriormente 
se construyeron en la f6brica "Ujtomski", pr6xima a 
Mosclj, las combinadas de alta eficiencia de este tip0 y 
son con las que inici6 la planta de Holguin su producci6n. 
La mayoria de las combinadas suministradas a la industria 
azucarera de Cuba es de este tipo. 

En 1978 se produc6 10s primeros prototipos de un 
nuevo diseiio, la combinada K T F 2  que cosecha con alta 
productividad caiia verde, y mhs tarde se ha desarrollado 
la KTP-3, una mhquina aljn superior a las dos 
generaciones anteriores de combinadas caiieras cubanas. 
Los tecnicos del equipo de diseiio del Centro de 
lnvestigaciones de Construcci6n de Maquinaria (CICMA) 

trabajan activamente en el mejorarniento de las 
cornbinadas y tambien la silocosechadora de caiia para 
aliment0 del ganado, la sembradora automhtica de caiia, 
10s arados de alta velocidad, y 10s escarificadores pesados 
para la preparaci6n de tierra. 

Lo que caracteriza esencialmente a la combinada 
KTP-2 es que ha sido diseiiada para cosechar caiia verde. 
Es una mhquina autopropulsada, con un elemento 
cortacogollos, que realiza un proceso tecnol6gico 
completo. es decir, corta la caiia a ras del suelo, la troza 
en pedazos de unos 300 - 400 mm, realiza la separaci6n 
neumhtica de las impurezas y. entrega la caiia 
relativamente limpia al medio de transporte que circula 
paralelmente a ella. Es una combinada hidraulizada, es 
decir, que todos su elementos factibles de ello han sido 
hidraulizados, inclusive su sistema de propulsi6n, a 
diferencia de la KTP-1 . que es una combinada mechnica. 

La KTP-2 corta caiiaverde con la misma productividad 
que la KTP-1 caiia quemada. Es mhs compacta. tiene un 
metro menos de largo, tiene s61o una estera longitudinal, 
en lugar de dos esteras transportadoras; y tiene un s61o 
ventilador por succi6n en vez de dos por expulsi6n. En 
resumen, es de mhs fhcil y econdmico mantenimiento, 
ya que es una m6quina mhs simple; y es en su totalidad 
una mhquina mhs eficiente. sobre todo en la limpieza de 
la caiia. 

Sin embargo, no seria posible introducir la produccibn 
seriada de la KTP-2 en Holguin hasta despues de 1980 
a causa de la necesidad de introducir cambios 
sustanciales en la Iinea de producci6n, con mdltiples 
modificaciones en el proceso, nuevas herramientas, 
dispositivas, etc., que trajo un importante trabajo de 
diseiio y construcci6n. No obstante, por el.fin de 1981 
se ha producido en Cuba un total de 1661 de las 
combinadas, que permite mecanizar unos 50% de la 
cosecha. Cuando 100% de la cosecha sea mecanizada, 
las autoridades cubanas preveen la exportaci6n de una 
parte de la producci6n de la fhbrica de Holguin, basado 
en la produccidn organizada de las mhquinas y una 
acumulaci6n de la experiencia necesaria en su fabricaci6n 
y operacidn. 



Para 10s 
ultimos desarrollos 
en centrifuaas 

Nuestros representantes estardn encantados de proveer informacion completa 

-. o contactenos directamente 

THOMAS BROADBENT & SONS LIMITED 
Huddersf ield England HD1 3EA 
Telefono: Huddersfield (0484) 221 11 Telex: 51515 Cables: BROADBENT Huddersfield 
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Cham In heat-treated 
alloy steels, wlth hardened, 

prec~s~on-ground plns and bushes 

steel and chams of heat treated pearl~t~c malleable Iron 

ALL AVAILABLE WITH HARDENED STAINLESS STEEL PINS & BUSHES 
For deta~led l~terature wr~te to - 

EWART CHAINBELT CO. LlD 
A Member of THE LEY Groua 
DERBY DE3 8LX ENGLAND 
Tel Derby (0332) 45451 
Telex 37575 Leyewt-G 

POMPES DEPLECHIN 
Avenue de Maire, 28 . 7500 TOURNAIIBelgique . T6l6phone 069122.81.52 . TBlex V.399 

Since 1846! 
Rotary Pumps 
for Sugar Syrup 

Massecuite 
Molasses 

Piston Pumps 

Horizontal and vertical 

Centrifugal Pumps 
for corrosive, abrasive and heavy liquids 



Experience 
that adds Up 
to 20 plants 
in less than 
30 years 

That's the number of sugar plants produced by 
Hitachi Zosen since 1955. A production history that 
includes several high capacity plants completed for 
Southeast Asia, Central Africa, South America and the 
Middle East. 

With project capabilities that span the entire range 
of engineering services, our team of 'sugar experts' 
provides total knowhow from feasibility studies and 
basic design to procurement, fabrication and con- 
struction. Employing themost sophisticated processes 
and equipment available, such as De Smet diffusers, 
combustion control bagasse boilers, automatic centri- 
fuges and automatic vacuum pans. To ensure that 
each plant undertaken achievesoptimum product yield 
and efficiency, at minimum operating cost. 

We even offer training for start-up and maintenance. 
Whatever you're planning - cane sugar, beet sugar, 

sugar refinery plants, or by-product process plants for 
the conversion of molasses to alcohol, bagasse to 
newsprintgrade pulp, etc. - Hitachi Zosen has the 
experience to handle it. Big experience that adds up to 
an international reputation for reliability, technological 
excellence and prompt delivery. Contact us or one of 
our overseas agents, Hitachi Zosen International or 
Hitachi Zosen U.S.A., for all the details. 

We build industries 

Hitachi Zosen 
HlTACHl ZOSEN CORPORATION 

Tokyo Offlce: 1-1-1, Hltotsubashi, Chiyoda.ku, Tokyo 100 .Japan Phone: 03.213-6611 Telex: SHIPYARD J22363. J24490 
Overseas Ollloes and Subaldlarles: Oslo-Raadhusgaten 4, Oslo 1 I Dusseldorf-Graf Adolf Strasse 24. Ousseldorf / Peking -No. 13. Xi Jlng Road, Xuan Wu 
D~strlct Beij~nglSingapore (Hitachi Zosen Engineering Singapore <Re.> Ltd UOB Building. 325 Boon Lay Place. Jurong Singapore 2262 1 Hong Kong 
~Hltachi Zosen Cornpanany (HK) hrnited)-Tak Shim House. 20 Des Voeux Road. k t r a i .  Hona Kong 1 Rio de Janeiro (Hltachl Zosen lndustria Pesada Lim!tada)- . . 
Rua Mexico 90 Grupo 510. bio de Janeiro. RJ. Biasii 
Ovewea Agents: Hltachl Zosen International. S.A., London-Winchester House. 77 London Wall, London I Greece-98.6 Filonos Street. Piraeus. Greece I 
Hltachl Zosen U S.A. Ltd.. New York-345 Park Av.. New York I Houston-Suite 3080, Two Allen Center, 1200 Smith Street. Houston 



Only after a sugar factory has been 
in non-stop operation up to 4,000 hours 
from the time of start-up, does it deserve 

the award "can be subiected to load!' 

Factories supplied b Buckau-Walther deserve this award. 
They have distinguisKed themselves not only under constant 
load without the slightest problems, but have also proved 
to be the pace-maker for the technical development. The. 
150 years' experience and the wealth of knowledge of its 
personnel throughout the world back the advanced tech- 
nological concept of Buckau-Walther. The most modern 
technology and reliable craftsmanship emure the maximum 
utilization and the fad that the plants can be subiected 
to high loads. Buckau-Walther's plants offer the extra 
advantage with regard to economy. Buckau-Walther is 
the three-fold partner: 41 components for the sugar, food 

Advanced Technologies in Sugar Plants and Components . 
Food Processing and lndustriol Processing Engineering . Water 
Treatment . Surface Mining and Bulk Handling . Environmental 
Technology . Fire Protection and Safety . Special Machinery 
Construction . 

processing and water treatment technologies from one 
company - perfectly adapted to one another to form a 
rationally o erating su or factory. Furthermore, Buckau- 
Walther o&rs compreaensive planning and a reliable 
after-sales service: Managerial operation, procurement 
of raw materials and energy. 

Buckau-Wather AG . F!O.Box 100460 
D-4048 Grevenbroich 1 . West-Germany 

BUCKAU 
WNTHER 
Advanced Technologies 



The outstanding maker of chromium plated nickel screens 
for continuous centrifugals. Also leading in brass, copper and 
stainless steel screens for batch centrifugals and filters. 

Fontaine Screens have real conical holes or slots which are less prone to clogging, thus 
ensuring maximum filtering capacity and a uniform product. 

Fontaine Pure Nickel Screens have a perfectly smooth working face, are acidproof, and are 
highly resistant to corrosion. The application of a hardchromium layer to the working face 
ensures high resistance to abrasion and long screen life. 

Fontaine screens are made according to the latest technology and are clearly 
leading in design and workmanship. 

When you are thinking of screens, first think of Fontaine. 

For full details contact FONTAINE 8 CO, GmbH, a member of the . group. 

FontaDne & Ca GmbH 5l00 Aadrenm.-Geumany . Telefon (02 41) 15 40 33 . Telex 8 32 558 



Los Especialistas En Cosechadores 
CLAAS de Alemania Occidental ha estado en el negocio de 
Maquinaria Agricola durante 70 aAos. CLAAS el fabricante 
de equipo de cosecha lider en el mundo exporta a mas de 
50 paises. 

Excelencia lngenieril 
La cosechadora de caiia de azljcar CLAAS CC 1400 ha sido disenada para 
dar las mds grande performance y economia COMPLETAS posibles. Fac- 
tores tales como CONSUMO DE COMBUSTIBLE, COSTOS DE MANTENI- 
MIENTO y DURABlLlDAD MECANICA reciben especial atenci6n. 

Servicio en todo el mundo- 
thcnicos de servicio de CLAAS especialmente entrenados operan un amplio 
servicio de campo de respaldo para 10s propietarios de cosechadoras de 
cafia CLAAS asegurando su mexima disponibilidad durante la cosecha 



POR QUE TANTOS PRODUCTORES DE CANA DE AZUCAR ALREDEDOR DEL 
MUNDO ELIGEN LA COSECHADORA DE CANA DE AZUCAR CLAAS CC 1400? 
Los propietarios de las CC 1400 en Texas, 
Florida, MBxico, Sudan, Costa de Marfil, Puerto 
Rico, Venezuela saben por qu6. Las estadisticas 
de performance de la CLAAS CC 1400 de 
muchos de estos propietarios estan disponibles- 
por que no preguntarle a ellos por que eligieron 
la CC 1400? 

Ajuste De Cabezal De Cuchilla 
El nuevo Control de Presi6n de Terreno 
Automatics esta ahora disponible en la 
CC 1400 tomando el lugar del ajuste manual 
del cabezal de cuchilla, realizado por el 
operador, reduciendo asi el desgaste y el con- 
sumo de combustible y permitiendo que el 
operador preste mayor atencion a otras fun- 
ciones de la maquina. 

Economia De Combustible 
La CC 1400 fue disefiada para hacerce cargo 
de las mas dificiles cosechas con el poder de su 
motor de 1 7 0  H.P.(DIN). 

Un Hecho 
Durante la campafia 79/80 en Texas una 
increible economia de combustible fue obteni- 
da, a un promedio de 1.4 toneladas de caiia por 
litro de combustible, usados por la flota de 22 
CLAAS CC 1400 cosechando cerca de Comodidad Para El Operador 
900.00 toneladas. CLAAS ofrece una cabina a presi6n com- 

pletamente cerrada. Los controles de operaci6n 
son mantenidos al minimo. Un operador 
cdmodo y confiado permanece concentrado en 
su trabajo. 

Extractor De Descarga 
La CC1400 esta ahora disponible con una 
descarga de cicl6n de 360. grados totalmente 
hidradlica. El operador puede dirigir la descarga 
de hojarasca lejos de 10s vagones de caRa y 10s 
vehiculos de transporte, desde su asiento. 

El Precio 
La CC 1400 esta hecha en Alemania Occiden- 
tal donde la inflaci6n no ha causado mayores 
~roblemas. Pruebelo ~reaunthndole a su impor- 

La cana muy enredada no es esfuerzo para la 
CC 1400. Su apertura de garganta es ajustable 
de 77 centimetros para adaptarse a todas las 
condiciones de cosecha, y permite el facil 
aceso al area de cuchillas de base y corte para 
mantenimiento de cuchillas. 

No es mejor tener un operador confiado- confiado de su seguridad aun 
sobre canales de irrigacion, en empinados bordes del camino y en abrup- 
tos campos de caiia. 

Por mayor informaci6n contacte su distribuidor local o escriba a: 
UMSOHG POSTFACH 11400 4834HARSOMNKEL1 W.-GERMANY 
Telex 933 565-60eTelefono: 05247-1 2505 OHA 12358 



XI us, excellent engineering 
and most advanced technoogy 

is a matter of come. 
Not quite unreasonably 

did we build 409 suaar fador~es throuahout the whole world. 
I 

Our services include the engineer- 1 ing for the supply and ereda / 1 of complete beet and cane sugc 
(-dories and refineries, the 

~mnissioning,and the training I 
personnel. And even reconstruc 
tion, modernization and rational. 
zation of existing factories, as well I 
- ; process optimization based 

1 novel technologies, machine, 
td equipment. I I  

I Sugar factory Vimvii~ca, Yugoslavia, 
doily beet processing copocily 4000 t. 

I Sugar factory Ormoz, Yugoslavia, 
daily beet pmcessing capacity 4000 t. 
Pan and centrifugal siation 
sugar factory Ormoz. 

Styor fadmy Numan, N+a, 
dally cane processing capacity 4000k 

Cane diffusion plant 
sugar factory Mhluma. 

. ) 
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