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DEHIDRPTADORA DE PAPAYA Y PINA -COSTO ESTIMADO DE LA INVERSION.
 

ERSIQN 	 DESCRPCIN 


1. 	Terreno 
 1 Manzana-L$ 5,000 


2. 	Edificio 795.42 m/2 L$ 350 


3. 	Caminos 
 L$ 6 m/lineax 4m 


4. 	Maquinaria para Procesar 


5. 	Equipo de Oficina 


6. 	Equipo de Laboratorio 


7. 	Taller Mecanicc 


VAL
 

2,500 0.31 

139,299 17.40 

600 -­

363,100 45,39
 

8,000 1.00
 

6,000 0.75
 

9,000 1.12
 

8. 	Vehiculos 
 1 Jeep/l Pick-up 3/4T 22,000 2.75
 

9. 	Instalacion y Puesto en
 
Marcha 
 20% sobre US$ 363,100 72,600 9.07
 

10. Costos de Organizacion Formar la Sociedad 
 20,000 2.50
 

I, Miscelaneos 
 2_n sobre _iO 643_,000 64.000 8.00 

SUB-TOTAL U 707,0Q 88.29 

22 Capital Trabajo Estimado 93,000 11.62 

TOTAL ESTIMADO DE LA INVERSION US$ 800,000 99.91
 

FORMA DE LA INVERSION:
 
Capital Social US$ 320,000 40.00

Emprestamo a Largo PAa 480,00. 600
 

TOTAL DE LA INVERSION Y EMPRESTAMO 
 US$ 600,00 100.0A
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RESUMEN DE COSTOS PARA LA PLANTA DESHIDRATADORA DE PAPAYA Y PIKA.
 
( Y OTRAS FRUTAS TROPICALES 

DESCRIpcION 
 Primer An Segundo AnQPrecio Volumen eena Vlumn MtasLbs. US- b.h Ou 


I- VOLUMEN IE
 
A. Papaya 0.77/Lb
B_ Pina 	 150,000
0,86/Lb 37,00 322.-500 	 225,00037,0 321,0 
TOTAL U VENTASA 
 1Q 322,502,000 
 438000 

CQsIQs U RODIQD 	 03=i I C.sUSA. MATERIA PRIMA.
 
1. 	Papaya US$ 60/TM 


5,700 

Sub=-ota
2_ Ping 9/TM 	 27907.93,00
2790 
 2790037 


B. INGREDIENTES.
 
1. Azucar US$ 0.245/Lb 
 87,050 
 27.7 121,450
2. Sodium Metabisulphate US$ 0.60/Lb

;L -tassium OUSSLA42 

320 450 

151 
 2 


I2LI2Qb 
C. MANO DE OBRA DIRECTA 
 10,080 
 3.2 14,070
1). INSUMOS 
 44,400 
 13.9 61,000
E. EMPAQUES 
 11,700 
 3.7 16,400
F. ADMINISTRACION/VENTAS 
 52,900 
 12.5 54,600
G. MANTENIMIENTO 
 14,100 3.2 
 14,100
U. DEPRECIACICN 
 50,000
:[. INTERES-LARGO PLAZO 	

11.4 50,000

57,600 
 13.1 57,600
J. AMORTIZACION 
 15.660 
 3.6 15,660 


KC. IMPUESTOS 

L~~~ QL~6.6
 

S IT T
T rO PROD CC ON 
 3 100.l 43 


GANANCI)1% 0 PERDIDA 
VENTAS 


322,500 
 438,000 
ERMQ_ COIQ DLPfRODCQU 31,860 
 439,140
GANCIA 0 PERDIDA ESTIMADA 
 ( 49,360 ) ( 1,140 ) 
RETORNO SOBRE CAPITAL SOCIAL 

2 

)
 

Tpr

olQumnn 

Lbs. 

225,000
50,0 


jZ = 

27.9 


3.2 

13.8 

3.7 

9.5 

2.3 

8.3 

9.6 

2.6 


11.2 


99.8 


An= 

Vtan 

SbS, 

173,250
43,0 


603,25_0 


CoQSTOS ILSS 

8,600 


48,800 , 0 


168,010 

620 


ILB22f 


19,460 

83,400 

22,700 

57,000 

14,100 

50,000 

57,600 

15,660 


4 6 

603,250 


534,640 

68,610 


21.44% 


C 
y3lam= 

249,000
E2-L 

874,000 


IL 

115,0
 

27.7 


27.7 

3.2 

13.7 

3.7 

8.1 

1.9 

6.8 

7.9 

2.1 


89.4 


I.1 


100.5 


Ano
 
Ventra­

191,700
3,0
 

729200
 

COSTOSQ fl= 

9,500
 

9
 

202,420
 
750
 
350 

20,20
 

23,450
 
100,000
 
27,300
 
59,000
 
14,100
 
50,000
 
57,600
 
15,660
 

648 ,920
 

729,200
 

648,20
 
80,280
 

25.08%
 



SUPOCICIONES PARA BAJAR LOS COSTOS.
 

I. Bajar el costo de azucar al precio mundial o a US$ 0.1225/Lb
 

COSTO ESTIMADOS.
 
A. Costo en el Estudio US$ 87,050 US$ 121,450 US$ 168,010 US$ 202,420 
, C_ L 0.1225/Lb 43,525 60.725 84.005. 210
 

AHORRO ANUAL ESTIMADO 43,523 
 60,725 84,005 101,210
 

GANANCIA 0 PERDIDA ( 5,835 ) 59,585 151,615 182,200
 

CAMBIO EN EL RETORNO 18,62% 47,38% 56,94%
 

II. Si 
se puede mejorar el tiempo de secado sin danar el producto,

de 16 horas diarias a 4 horas diarias. ( Los fabricantes del
 
equipo han sugerido que el 
secado se podria hacer en 4 horas.
 

A. Costo en el Estudio US$ 44,400 US$ 61,000 US$ 
 83,400 US$ 100,000
 

BCoQ 4/hZas 14,900 19.900 265Q 
 31,500
 

AHORRO ANUAL 29,500 41,100 
 56,900 68,500
 

CAMBIO EN EL RETORNO SOBRE CAPITAL SOCIAL SI AMBOS AHORROS SE
 
PUEDEN HACER.
 

7.4% 31.46% 65.2% 78.3%
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I. INTRODUCTION.
 

This study has been made under a contract with Waldo G. Heron,

President of FOOD PROCESSING CONSULTANTS COMPANY and CHEMONICS,

INC., as part of USAID/ROCAP Non-Traditional Agricultural Ex­
port Support Project ( PROEXAG ).
 

The terms of reference were to prepare a prefeasibility analysis

for the production of dried tropical fruit flakes in Honduras.
 
The scope of work included a visit to La Ceiba to discuss the

project with a group of local entrepreneurs who are interested
 
in investing in the venture if 
it appears to be feasible, to re­
view a prefeasibilty study prepared by Lic. Manuel Enrique Borjas

of FEPROEXAAH, a study prepared by Johannes Fehrs, Departamento

de Desarrollo Industrial, BCIE, and then complete the work in
 
Fillmore, California.
 

The consultant arrived in La Ceiba, Honduras, 
on May 25th and
 
returned to Fillmore on May 29th. During the visit at La Ceiba
 
several meetings were held with the investment group and the two
 
above mentioned studies were reviewed. At a final meeting on May

28th the following decisions were reached:
 

A. A new prefeasibility study for dehydraLed tropical fruits
 
would be made, primarily to export product to the U.S. market.
 

B. The products which were selected for dehydration were bananas
 
and pineapple that are currently being grown in the area.

Papaya was discussed and a recommendation was made to develop
 
a commercial plantation in La Ceiba to supply the plant with
 
its requirements, sinre papaya can be harvested within a year

after starting the plantation. Both mangoes and papaya could
 
be obtained from the Comayagua area, however transportation

costs made the fruit expensive for processing in La Ceiba when
 
compared with prices from other countries with a more acces­
sible fruit supply.
 

C. The previous studies recommended an investment of between
 
US$ 1,500,000 and 1,850,000, However, as this would be a new
 
ventnre with a relatively limited potential market, a 
small
 
plant that could be expanded as a market for the products was

developed seemed to offer the best possibilities for the pro­
ject.
 

D. Emphasis would be placed on the marketing aspects of the pro­
ject, since this would determine the plant size, product speci­
fications and processing methods tc be used.
 

This study has been :.iade on these premises. The orignal report

contained errors in the processing methods used and in sugar

prices. This data has now been corrected and the project seems to
 
be feasible.
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II. SUMMARY OF RECOMMENDATIONS.
 

A. The project seems to be viable as there is a market demand in
 
the United States for dehydrated bananas, papaya and pine­
apple in addition to banana chips. The first year of operation

shows a loss due to the limited volume of product that has
 
been programmed, however from the second year the project

starts showing a profit. In the fourth and succeeding years,

profits are estimated at US$ 203,60t before taxes per year or
 
28.3% of equity capital.
 

B. 	An investment of US$ 1,800,000 is required for 
the project,
 
that includes a long term loan of US$ 1,080,000 and equity

capital of US$ 
720,000. About 57.6% of the investment is for
 
equipment, 14.9% for the land purchase, building and roads,
 
17.9% allocated to a variety pre-operating expenses and work­
ing capital of 9.4%. Some savings may be made in 
the money

allocated to 
start-up, miscellaneous and organizational ex­
penses, but it 
is best to plan on the full amount and not find
 
that additional capital will be needed before the plant start
 
operations.
 

C. An analysis was made for separate facilities, that is a de­
hydration plant. and for 
a banana chip plant. The former re­
quired a total investment of US$ 800,000 and would show a pre­
tax profit after the third year of operation of about 21.4% on
 
equity capital, increasing to 25.0% in succeeding years. The
 
banana chip plant would need an investment of US$ 1,200,000,
 
however the pre-tax 
return after the fourth year of operation
 
was only 7.5%.
 

D. 	The present U.S. import market has 
been estimated at between
 
6,000,000 and 7,500,000 pounds of bananas, papaya, pineapple

and banana chips. If the major cereal manufacturers start
 

"
using tropical fruits in fruit and fiber
the 	 " cereals, the
 
demand could be much larger. Health food stores are an impor­
tant segment of the market and can be developed through spe­
cialty importers who distribute these products to retail
 
stores.
 

D. 	Competition can be expected from traditional suppliers of
 
dried fruits such as Thailand, the Philippines, Taiwan and
 
Ecuador. Price, quality and reliability will play an impor­
tant role in obtaining a share of the market. Data 
was not
 
available to estimate potential sales in Europe, however
 
this market should be explored as it offers excellent pos­
sibilities.
 

E. 	The processing methods to be used are standard in the trade,
 
though it is recommended that for the first and second year

operations that technical assistance be obtained to train lo­
cal personnel in quality control procedures and production.
 

F. 	Production costs 
have been estimated conservatively and some
 

2
 



savings may be made here by increasing yields and improving

plant efficiency.
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III. MARKETING INFORMATION.
 

The statistical data available on 
U.S. imports of dehydrated

tropical fruits is limited, for only dried bananas have a
 
separate Tariff Schedule. Mango, papaya and pineapple are in­
cluded in broad categories such as Mangoes, Prepared or 
Pre­
served; Pineapples, Prepared or Preserved, Not in Airtight Con­
tainers or Papayas, Prepared or Preserved. As these categories
 
cover all forms of preservation, it is impossible to separate

dehydrated products from the other 
forms of processing.
 

In order to obtain reliable data a telephone marketing survey was
 
conducted and contacts 
were made with industrial users, importers,

distributors and retail outlets. In discussing dehydrated tropi­
cal fruit with the different groups the information requested

covered estimated volume of 
imports, pricing, specifications,

packaging requirements and trends. A list of the people contacted
 
is contained in Annex A.
 

Many of the people contacted were reluctant to disclose their
 
import volumes and pricing information, consequently estimat-es
 
were made for volume and prices ranges.
 

The U. S. market for dehydrated bananas, papaya and pineapple
 
seems to be growing anC will increase substantially if the cereal
 
manufacturers start using tropical 
fruits in their " fruit and
 
fibre " mixtures. At present they are 
using apples, raisins, dates
 
and nuts as the main ingredients, but 
some of the major companies
 
are 
looking towards " tropicals " as an innovation to increase
 
their market share. NABISCO has also come out with a line of
 
DEL MONTE Fruit Snacks that include Yoghurt Raisins, Orchard
 
Fruit Mix, Sierra Trail Mix, Pineapple Nuggets, Strawberry Yoghurt

Raisins and a Tropical Fruit Mix.
 

Other than the cereal companies, the major outlets for dehydrated

tropical fruits are 
health food stores and to a lesser extent,
 
super markets. The latter 
are selling more raisins, dates, prunes

and apricots than tropicals, however much depends on the store
 
location and local taste preference. Many of the health food
 
stores use bulk packaging in selling tropicals, that is in large

containers, though sow..e 
products are available in 6, 8 and 12
 
ounce 
plastic bags. A large percentage of the super market trade
 
is in small packages sold under private lables. Most health food
 
stores and supermarkets buy directly from importers 
or through

importing distributors who in turn 
buy in bulk and repackage

under their own lable or 
under their customers brand names.
 

The cereal manufacturers who buy in large quantities do their
 
own importing, usually in bulk packages which they then repack­
age according to their needs. 
Some of these companies also deal
 
with large distributors rather than do their 
own importing, so a
 
local producer should look 
to both outlets in planning their
 
marketing strategy.
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Specifications vary enormously with the different buyers, though

the trend seems to be for products with less sugar, little 
or no
 
sulphides and in some instances, honey dipped fruits. The health
 
food market is also becoming interested in organically grown pro-,

ducts. This trend may increase as people who are looking for
 
foods with no artificial additives such as 
fertilizers and insec­
ticides demand these specialty items.
 

Specifications from two major food companies and two smaller im­
porters are included in Annex B. These specifications have been
 
used in engineering the plant and selecting the processing methods
 
to be used in the Honduran project.
 

Prices also vary considerably depending on the specifications of
 
the individual buyers. The price range for bananas went from
 
US$ 0.60 to 1.00/lb., papaya from US$ 0.50 to 1.10/lb., and for
 
pineapple from US$ 0.60 to 1.20/lb. Another factor 
in the price

variations was the level at which quotations were obtained, that
 
is an importer, importer-distributor or break/bulk outlet. For
 
purposes of this study the following prices were used:
 

Bananas .............. US$ 0.87
 
Papaya .................. 0.77
 
Pineapple ............ 0.86
 

With a high quality product and a careful selection of the dis­
tribution system to be used, these prices seem 
reasonable and ob­
tainable.
 

Retail prices in health food stores and supermarkets are of course
 
much higher, since they are specialty items that have a high mark­
up due to 
their low sales volume. A package called " Tropical

Trade Mix " consisting of bananas, coconut, peanuts and pineapple
 
was selling for US$ 2.99/lb.; dried papaya chunks were priced at
 
US$ 3.29/lb.; dried mango chunks US$ 5.99/lb.; honey dipped pine­
apple chunks US$ 3.29/lb. and banana chips US$ 1.79/lb. At an­
other health food store unsweetened banana chips were selling for
 
US$ 2.50/lb., while a third store was selling banana chips for
 
US$ 1.49/lb. and papaya spears for US$ 1.99/lb.
 

The Del Monte Tropical Fruit Mix carton with six 0.9 
ounce snack
 
pouches had a price of US$ 1.95/5.4 ounces. The ingredients are
 
dried pineapple ( pineapple with sugar and citric acid ), dried
 
apricots, dried papaya 
( papaya with sugar ), seedless raisins,

golden seedless raisins, dried apples, coconut, potassium metabi­
sulfite, sodium bi-sulphite and sulphur dioxide ( to preserve
 
the color ).
 

In order to 
estimate the volume of U.S. imports, discussions were

held with over 25 different potential huyers of dehydrated tropi­
cal fruits . The information they furnished was analyzed and com­
pared to actual statistical data from the Department of Commerce.

Based on the resulting figures, it is reasonable to assume that

the total U.S. Imports of the following products can be estimated
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at:
 
Dried Banana Chips 
 2,000,000 to 2,500,000/lbs.

Dried Papaya 
 1,500,000 to 2,000,000/lbs.

Dried Pineapple 
 2,5Q0000 to 3,000,000/ibs_
 

TOTAL ESTIMATED U.S. IMPORTS 
 6,000,000 to 7,500,000/lbs.
 

If the cereal manufacturers find that dried tropical fruits have
 
customer acceptance, these estimates could increase substantially.
 

Trade channels have already been developed for the products to be

manufactured in Honduras, with several American companies forming

joint ventures with local partners in the Far East to supply part

of their requirements. Price will play an important role in ob­
taining 
a market share, however quality and reliability are of
 
equal importance, especially in selling to the cereal manufac­
turers.
 

The Philippines, Taiwan and Thailand 
are the major suppliers of
 
dehydrated papaya and pineapple to 
the American market, while

Ecuador and the Philippines are the main competitors for dried
 
bananas and banana chips. A project is under development in the

Dominican Republic for organically grown dehydrated tropical

fruits. There have also been several unsuccessful ventures in

Central America and while the 
reasons for the failures are not

known, they can probably be attributed to a lack of marketing

expertise and poor quality.
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SUMJ4ARY OF SPECIFICATIONS FOR DEHYDRATED TROPICAL FRUITS USED IN
 
THIS STUDY.
 

A. PAPAYA,
 

Descripion General Foods 


1. Original Moisture 


2. Particle Size 


3. Final Mcisture 


4. Sulpher Dioxide PPM 


5. Sugar Content 


6. Color 


Nabisco 


88.7% 


8-10 mm 


12.5% 


+/- 1.5% 


Less Than 


500 


Bonner Cade GraYson
 

88.7% 88.7%
 

1/2" Screen 10-14 mm
 

5 - 10% 16%
 

+/- 4%
 

1,500/ 100/
 

2,000 500
 

Free flowing, sugar( dextrose
 
dusting permitted.
 

Golden Bright Red to 
yellow/ typical yellow, 
Light color typical 
orange color 

PINEAPPLE, 

1. Original Moisture 85.0% 85.0% 85.0% 85.0% 

2. Particle Size 8 mm 8 -10 mm 1/2" 10 - 14 mm 
Range 6-10 mm Screen 

3. Final Moisture 9 ­ 15% 12.5% 5 - 10% 14.0% 
+/- 1.5% +/- 4.0% 

4. Sulpher Dioxide PPM Less Less than 1,500/ 100/ 
than 500 500 2,000 500 

5. Sugar Content 65 - 88% Free flowing, suc .r 60 -70% 
Total sugars ( dextrose ) dust Kng Natural & 

permitted, added sugars 

6. Color Typical Light yel- Typical Yellow to 
low, bright amber 
appearance 
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BANANA QHILPS
 

Description General Foods Nabisco Bonner Cade Grayson 

1. Original Moisture 75.7% 75.7% 75.7% 

2. Particle Size 2.80 mm 1/8 to 3/16" 1/8 to 3/1611 
( chip thickness ) +/- 1.50 mm 

3. Final Moisture 3.0% 2.0 to 3.0% Less than 
maximum 5% 

4. Sugar Content 12.0 to 20.0% Sucrose 	 Honey Dipped
 
Sucrose 	coating ) coating 63.6%
 

permitted Carbohydrates
 

5. Fat Content 38.0% 40.0 to 45.0% 28.5%
 
Coconut oil ) Maximum
 

Off white to Yellow 	 Yellow
6. Color 

light amber
 

7. Flavoring 	 Artificial Banana Flavor Permitted
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a mixture of water and sugar, based 
on a ratio of clean raw fruit
 
to sugar of 1 i 1 by weight.
 

For best results, it is recommended that the fruit be placed in 
a

weak 25% sugar solutfon for about 4 hours, then transferred into
 
a 70% sugar solution. The first more 
diluted sugar treatment is
 
to minimize leaching of flavor and fruit solids into the sugar

medium.
 

The fruit is held in the second solution until it reaches 65 de­
grees Brix. This may require 18 to 24 hours, preferably at about
 
65 degrees C. The sorbate-sulphite additives in the sugar solu­tion is used to control fermentation. Insect control is very im­
portant during this phase of the operation.
 

In order to save 
sugar costs, the spent sugar solution used in
the second oce~ation may be adjusted to 25 degrees Brix, heated
 
to control yeast and other contaminations, then used as 
the first
 
soaking solution for the next batch of product.
 

After the fruit pieces have reached the 65 degrees Brix equili­
bzium, they should be placed on the drying trays and moved into

the cabinet drier. Drying takes place at 65 
degrees C and may re­quire 16 to 20 hours 1-o 
achieve a 14-18% moisture in the product.

The actual drying times ,ill have to be determined by practical

experience as there is some difference of opinion on the drying

times required.
 

After drying the fruit should be cooled to room temperature on

the trays, then packed into plastic bags that are placed in 
car­
tons. Moisture equalization will take place in the bags and will

avoid the formation of large clusters that may occur 
in an equal­
izing bin.
 

Based on 
this process an overall recovery of 55% from fresh fruit
 
to dried low moisture product can be expected based on actual 
ex­
periences obtained in New Zealand using a similar process. The
 
shelf life of the product is 8 to 10 months at 
60 degrees F.
 

Raw material selection is very important in a high quality pro­
duct, therefore all of the fruit must have the same maturity or

ripeness and be free from bruises or 
other damage that will lower
 
yields of the finished product.
 

There is a demand for fried banana chips, therefore a special

line will be required for this product since the process is dif­
ferent than that used in aehydrating papaya and pineapple.
 

Bananas will be received either in stems or 
preferably hands, from

the field to avoid unnecessary waste material at the plant, how­
ever this will have to be decided by an expert in handling fruit

after harvesting. Bananas may require special ripening 
rooms to

insure that all of the fruit has the same 
degree of maturity be­
fore processing.
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Ripening rooms 
have not been included in the equipment proposal

but can be added if this need becomes apparent. The normal ripen­
ing cycle can be four to ten 
days, under controlled temperature

and humidity conditions., Depending on 
the time used in ripening,

temperatures can 
vary trom 64 o/ F down to 58 o/ F and humidity
 
can be up to 95%. Ethylene gas is used in the ripening process,

at a rate of 1 cu.ft. per 1,000/cu.ft./storage. The size of the
 
rooms can vary according to fruit needed for the production line
 
which in this case is 5,965 kilos during one eight hour shift. As

the plant will eventually be operating two shifts a day, it would
 
be best to design the ripening rooms for this capacity. A four
 
day cycle is recommended.
 

The ripe bananas will be removed from the stems 
or hands in the
 
cleaning section of 
the plant and dumped into a soak tank washer.

After washing, the fruit is coneyed to the peeling table where
 
it is peeled and inspected for defects. The clean wholesome fruit is
 
then moved to the banana frying line.
 

The bananas are sliced and conveyed automatically to the first
 
stage fryer followed by an ambient air cooling unit. The cool
 
fruit can 
then be dipped into a sugar solution depending on the
 
clients specifications and moved to the second stage fryer 
for
 
further processing and cooling. The fried bananas are then trans­
ferred to a tumbling drum with a dry seasoning applicator to add
 
artificial flavoring if required by the clients specifications.
 
The fried bananas are then inspected for defects prior weigh­to 

ing and packaging into poly bags that will be packed in export

shipping cartons. The filled cartons will be stored in the 
ware­
house until such time as the order is completed or a container
 
load assembled.
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V. PLANT ENGINEERING.
 

The estimated U.S. imports have been used to develop the follow­
ing sales projections and production schedules for the plant in
 
Honduras:
 

ESTIMATED SALES PROJECTIONS AND PRODUCTION SCHEDULE _C'R PAPAYA
 
AND PINEAPPLE.
 

Pa!qaa Pinega ppl12 
Production Sales Price SLJ,_5 Sales Pc Sales 

Y _ Volume/lbs.Volume/lb.US$/b US$ Volume/IbUS$ 1b. US$ 

1st year 
2nd year 

375,000 
525,000 

----------------­ 375,000 0.86 
150,000 0.77 115,500 375,000 0.86 

322,500 
322,500 

3rd year 725,000 225,000 0.77 173,250 500,000 0.86 430,000 
4th year 874,000 249,000 0.77 191,700 625,000 0.86 537,500 

ESTIMATED ALES PROJECTIONS AND PRODUCTION SCHEDULE FOR BANANA
 
CHIPS.
 

1st year 400,000 400,000 0.87 348,000
 
2nd year 600,000 600,000 0.87 522,000
 
3rd year 900,000 900,000 0.87 783,000
 
4th year 1,200.000 1,200,000 0.87 1,044,000
 

The production schedule calls for the dehydration section of the
 
plant to operate 129 days of the first year, 180 days the second
 
year, 249 days the third year and 300 days in the fourth and
 
future years. The banana chip section will operate 200 days the
 
first year, 300 days the second year, 450 days the third year and
 
600 days in the fourth and succeeding years. This will be acom­
plished by working one and a half shifts and two shifts during

these years, which is normal in a food processing plant.
 

The working year in Honduras is considered to be about 300 days,

after eliminating 52 Sundays and 11 paid holidays. According to
 
the local investors group, bananas, papaya and pineapple can be
 
obtained throughout the year in the La Ceiba area as they are not
 
seasonal products, consequent).y raw material should not present a
 
prol em. It is not reasonable to expect plant operating efficiency
 
to be over 85% of its rated capacity, therefore this figure has
 
been used in calculating the requirements of raw materials and
 
finished products.
 

In designing this plant, flexibility has been one of the major

considerations since two separate types of processing will be
 
used, one for dehydrated bananas, papaya and pineapple and the
 
other for fried banana chips.
 

In order to accomodate both processes, one section of the plant

will handle the dehydrated products using batch type methods and
 
the other, fried bananas which requires a continuous straight

production line for maximum efficiency.
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The cabinet dryer and the banana fryer are 
the limiting factors
 
in each of the lines, since these units can only handle a certain

volume of product per hour. A nine cart cabinet dryer has been

selected as this will produce approximately 2,913 pounds of fini­
shed product per day in during a 16 hour drying cycles 
or about
 
874,800 pounds of finished product per year.
 

A banana fryer has been chosen with a capacity of 300 pounds of
 
finished product per hour or 
about 600,000 pounds of product

working one shift per day. A larger unit that 
can produce about

2,400,000 pounds of finished product per year working one daily

shift, would only cost an additional US$ 85,000, however as this
 
would equal the annual estimated U.S. imports, it is doubtful that
 
any one producer could achieve this market penetration. This
 
means that the line would be operating at a reduced capacity with
 
less efficiency and it would also require a much larger fresh
 
fruit handling line and mechanized packaging which would increase
 
the overall investment. For these reasons, the larger line did
 
not seem to meet the needs of the Honduran plant.
 

The plant can be placed on one manzana of land that is equal to
 
6,972m/2, which will allow for future expansion if needed. The
 
section for offices and dehydrated fruit requires a building 92'
 
x 92' or 
about 8464 sq.ft, while the banana chip ripening rooms,

cleaning area, processing line and warehouse requires an 
area of

about 7,870 sq. ft. The plan is 
flexible so that the dehydrated

fruit section is in one unit the banana chip line is 
in the other

in case a decision is made to implement only one of the lines.
 

The Following Building Area 
 Will Be Needed For The Plan
 
Facilities.
 

Description Dimensions Sq.F.M/
 

1. Fruit Receiving Platform 16' x 40' 
 640 59.456
 
2. Dehydration Production Area
 

38' x 62' + 38' x 72'= 5,092 sq.ft

5,092 sq.ft- QC Lab 210 sq.ft 
 4,882 453.538
 

3. Banana Chip Production Area and storage 7,238 
 672.689

4. Quality Control Laboratory 14' x 15' 
 210 19.509
 
5. Sugar Storage 20' 600
x 30' 55.740
 
6. Boiler Room 
 16' x 20 320 29.728

7. Machine Shop 14' 280
x 20' 26.012
 
8. Warehouse 
 30' x 51' 792 73,578

9. Office 
 30' x 34' 1,020 94.758


10. Womans Dressing Room 14' 224
x 16' 20.809

11. Mens Dressing Room 
 8' x 16 128 I!lul
 

TOTAL 
 16,334 1,517.708
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2L, Receiv~ing Platform.
 

The 16' x 40' receiving platform should be ample to handle the
 
daily requirement of raw material. The fruit that arrives in lug

boxes can be weighed on the platform scale and stored until need­
ed on the production floor. A popular size lug box in the United
 
States measures 24" long x 12" wide by 12" high with a capacity

of about 1.8 cu.ft. The weight of the contents will vary accord­
ing to the different fruit, however this should average out to
 
about 60 pounds or 27 kilos.
 

The method for handling bananas will depend on how they will be
 
received at 
the plant and this can be decided once this has been
 
determined.
 

2, Dehydration Production Area.
 

This area was designed to handle bananas, papaya and pineapple

using the cabinet dryer. Bananas were included as there is a
 
limited market for product dried in this fashion, though the de­
mand for banana fried chips is much greater.
 

The soak tank washer has a rated capacity of about 10 tons per

hour depending on the fruit to be handled and will allow the
 
fruit to be moved rapidly to the production line. A discharge
 
conveyor moves the fruit from the washer and drops it on the
 
peeling and trimming conveyor. The spray on the conveyor 
removes
 
any dirt that might remain on the fruit after soaking.
 

The peeling and trimming conveyor is 30" wide x 12' long and can
 
accomodate up to 4 women per side to perform this work. The fruit
 
is then dropped onto a 24" x 6' inspection conveyor to insure
 
that it has been properly cleaned before further processing.
 

The fruit will be moved manually to the slicing and dicing equip­
ment and from there to the blanching and cooling units. The pro­
ducts are then transferred to the sugaring and sulphuring 
area.
 
In the United States a glucose syrup is used instead of sugar,

however as it may not be available in Honduras, heated syrup

mixing tanks have been included to prepare the syrup solution.
 

The tray loading and unloading roller conveyor will be used for
 
both operations, as the sixteen hour drying cycle will allow the
 
operators to load one day and the next batch the following day.
 

The 24" wide x 12' long final inspection conveyor is necessary to
 
insure that all 
of the dried fruit meets the clients specifica­
tions as to quality and size. 
In larger plants a size grader is
 
used to remove undersized pieces, chips, fines or other material
 
that is not acceptable, but this was not considered necessary in
 
a small operation.
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3. Banana QbiR Production Area.
 

The 300 pound per hour frying line requires a space of about
 
6' wide x 85' in length to accomodate the various pieces of equip­
ment needed for this line. Sufficient space has been allowed
 
around the equipment to permit movement of personnel and product.
 

If banana ripening rooms are to be used, they can be placed out­
side of the processing area with space for the washing and peel­
ing line. However in any case the washing and peeling section
 
should be separated from the frying room
 

'_LboratoLry.
4. Qua C1nirt 


A small 14' x 15' laboratory is necessary for quality control and
 
should be large enough to conduct any tests that may be needed to
 
insure 
that the finished products meet the clients specifications.
 

5. Sugar Storage,
 

A separate sugar storage area has been included near 
the area
 
where it will be used.
 

6L Boiler Room.
 

The boiler will be housed in an area adjacent to the cabinet
 
dryer to 
provide steam with a minimum of distance between the
 
units. The boiler 
fuel tank is in an open area between the boiler
 
room and sugar storage area.
 

h, Mhcine Shop 

A small machine shop is needed to repair and maintain plant equip­
ment in good operating shape. It is next to the boiler 
room to al­
low the mechanic to supervise the boiler operation.
 

8. Warehouse.
 

A 33' long x 24' wide warehouse has been designed to store in­
coming materials such as packaging and finished product, prior to
 
shipment. This section should be large enough to accomodate all
 
of the plants requiremnts.
 

9. Office.
 

The office space is 30' x 34' and is sufficient for the number of
 
people that will be needed to supervise the operation
 

20 and , Women's and Men' D~aaajag Rooms, 

A 16' x 14' and a 8' x 16' area has been allocated for the women's
 
and men's dressing rooms. This should be sufficient to meet the
 
requirements of the plant personnel.
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SUMMARY OF ESTIMATED SALES AND PRODUCTION COSTS. 

SALES_% 

a r 
PieVolume Sales1h fli ylm 

Zd Yea 
Sale

US 

3-Ld 
our 

Ya 
alesVolume 

Ah 
Sales­

ll 

Yea 

uSS 
A. Papaya 0.77 
B. Pineapple 0.86
C- B.nan . Chips 0.87 

TOTA 

1IPDUCTTI COTS 

.....-------.... 
375,000 322,500 
400.,000 148,000 

2_500 670500 

150,000 
375,000 
EQD1fl 

1-125_ 0 

115,500 
322,500 
522000 

9 0 

225,000 
500,000 
0,0 

125,000 

173,250 
430,000 

1,386.250 

249,000 
625,000 
.20,0 

2,074.000 

191,700 
537,500 

1,044.000 

1,772 

A. RAW MATERIAL. 
1. Papaya 60/MT2. Pineapple 90/MT 

3. Z 3/7 

---
27,900 

4 

5,700 
27,900 

8,600 
8,600 9,500 

37,200 46,500 

1. Cugar 0.246 
2. Sodium Metabisulphate 
3. Potassium Sorbate 

A- Coconut gl 0.65 
5It-rQtaI 

C. DIRECT LABOR. 
D. UTILITIES. 

E. PACKAGING. 
F. ADMINISTRATION/SALES. 
G. MAINTENANCE. 
H. DEPRECIATION. 
I. LONG TERM INTEREST. 

J. AMMORTIZATION.
K. TAXES. 

87,050 
320 
150 

81380 
0A 

34,3G0 
76,900 

36,700 
78,950 

32,240 
119,300 
129,600 

32,330 

121,450 
450 
210 

122,070 
214,18 
50,520 

109,800 

53,900 
86,900 

32,240 
119,300 
129,600 

32,330 

168,010 
620 
290 

183100 
352,020 
74,130 

156,600 

74,900 
111,470 

32,240 
119,300 
129,600 

202,420 
750 
350 

244,140 
447,60 
96,350 

195,700 

102,350 
134,180 

32,240 
119,300 
116,640 

L- LOA REPAYMENT-
---

32,330 
32,330 32,330 

10ATEQ2_UC=_I COT - 2815 25625.90 0,0
1.569.600 

PROFIT OR LOSS. 
GROSS SALES. 

LESS PRODUCTION Q 

670,500 

7 

960,000 1,386,250 1,773,200 

ESTIMATED PROFIT OR LOSS 

RETURN OF CAPITA. INVESTMENT 

(119,650) 3,210 

0.44% 

1,225.020 

161,230 

23.39% 

1.696 

203,600 

28.27% 
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VI. ESTIMATED PRODUCTION COSTS.
 

A. Raw Mgiterial Costs,
 

The amount of waste for the raw materials to be consumed at the
 
plant have been estimated based on the follwing information:
 

Fruit Refuse Matoials Water
 

Bananas - Good Quality 32% Skin 75.7%
 
Bananas - Fair Quality 45% Skin & Defects 75.7%
 
Papaya - Skin & Seed
33% 88.7%
 
Pineapple - 48% Crown, Core, Parings
 

Defects 85.0%
 

Source: Composition of Foods, Agricultural Hanlbook # 8, USDA.
 

in selecting the osmotic drying process the data used was ob­
tained from a successful pineapple dehydration plant in New
 
Zealand. The estimated yield of finished product was 55% of the
 
raw fruit weight which is greater than the clean peeled pine­
apple because of the added weight of sugar that the fruit picks
 
up.
 

In planning the production rate for the cabinet drier, the li­
miting factors are the load of sugared fruit per cart and the
 
drying time required to each the 14-18% moisture content of
 
the clients specifications. A load factor of 1.5lbs/sq.ft of
 
trEay was used and as the tray n,# asure 3' x 2' or 6 sq.ft, the
 
loa2 per tray would be 9 lbs. 40 trays are loaded onto a truck
 
and there are 9 trucks per cabinet, therefore the capacity of
 
the drier is 3,240 lbs. An operating efficiency of 85% was
 
used since it is impossible for a plant to operate at 100% of
 
its rated capacity, therefore the volume of fruit per drier
 
was calculated at 2,754 lbs/load.
 

1. Papaya,
 

Based on the cabinet drying capacity of 2,754 lbs/load, the
 
volume of raw fruit required at a yield of 67% would be 4,110
 
pounds or 1,864 kilos times US$ 60/MT represents a cost of
 
US$ 111.84 per day rounded out to US$ 111.90.
 

The plant will start processing papaya during the second year
 
of operation and to meet the projected sales volume, the plant
 
would work the following number of days:
 

2nd. year 51 days/year x US$ 111.90 cost/day = US$ 5,706
 
3rd. year 7"7 days/year x U&F$ 111.90 cost/day = US$ 8,616
 
4th. year 85 days/year x US$ 111.90 cost/day = US$ 9,511
 

In the cost analysis these figures have been rounded out.
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2, Pineapple. 

Using the same method of calculating the pineapple require­
ments with a yield of 52% from raw fruit, the plant would need
 
5,296 pounds of fruit or 2,402 kilos of fruit per day. The

price per ton of pineapple is US$ 90/MT, therefore the cost
 

of frui.t per day would be US$ 216.18.
 

in order to meet the anticipated sales volume the plant would
 
operate the following number of days on pineapple:
 

1st. year 129 days/year x US$ 216.19/day = US$ 27,887

2nd. year 129 days/year x US$ 216.19/day = US$ 27,887
 
3rd. year 172 days/year x US$ 216.19/day = US$ 32,182
 
4th. year 215 days/year x US$ 216.19/day = US$ 46,479
 

The figures have also been 
rounded out in the cost analysis.
 

Bananas
 

The yields for bananas can vary from a ratio of 6.45 to 1 ac­
cording to the USDA or 
5 to 1 from data obtained from Food

Machinery Corporation. In order to be conservative, the higher

figure has been used in this study.
 

The product-on line will produce 300 pounds of finished pro­
duct per hour which multiplied by the above ratio represents

1,935 pounds of raw fruit/hour at 85% efficiency = 1,644 pounds
per hour x 8 hours = 13,152 pounds per day or 5,965 kilos/day.

The cost of bananas is US$ 36/MT, therefore the raw fruit cost
 
per day would be US$ 214,74.
 

In order to meet the projected sales volume, the following

production schedule was used:
 

1st. year 400,000/Lbs = 200 days x US$ 214.74/day = US$ 
 42,948

2nd. year 600,000/Lbs = 300 days x US$ 214.74/0"-y 
= US$ 64,420

3rd. year 900,000/Lbs = 450 days 214.74/day 96,630
x US$ = US$ 

4th year l,200,000/Lbs= 600 days x US$ 214,74/day = US$ 128,850
 

B. INGREDIENTS.
 

The basic ingredients for the plant 
are sugar, sodium metabisul­
phite and potassium sorbate for bananas, papaya and pineapple

and coconut oil for 
the banana chips. The sugar price in
 
Honduras is US$ 0.245/ 
Lb and the prices obtained in the United
 
States for sodium metabisulphite was US$ 0.45/Lb,and for po­
tassium sorbate US$ 3.20/Lb, both in 100 pound quantities. In
 
order to obtain a CIF price, 33% was added to the FOB price.

The cost for coconut oil in Honduras was estimated at US$ 0.65/Lb
 

i. Sugar
 

The amount of sugar required per day is 2,754/Lbs. using a 1 to
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1 ratio. 2,754/Lbs sugar x US$ 0.245 
= US$ 674.73.
 

1st. year US$ 674.73/day x 129 days/year = US$ 87,040

2nd. year US$ 674.73/day x 180 days/year = US$ 121,451

3rd. year US$ 674.73/day x 249 days/year = US$ 168,005

4th. year US$ 674.73/day x 300 days/year 
= US$ 202,419
 

2L. odium Metapbisuluhjoi-


The requirement for sodium metabisulphite is 1,500 ppm or 
0.15%
 
by weight or 4.13 Lbs/day x US$ 0.60/Lb.= US$ 2.48/day
 

Ist. year US$ 
2.48/day x 129 days/year = US$ 320
 
2nd. year US$ 
2.48/day x 180 days/year = US$ 446
 
3rd. year US$ 2.48/day x 249 days/year = US$ 618
 
4th. year US$ 2.48/day x 300 days/year = US$ 744
 

3L Pot_ m L2 &,-bat
 

The amount of potassium sorbate used 
is 100 ppm or 0.01% by

weight or 0.2754 Lbs/day x US$ 4.25/Lb 
= US$ 1.17/day.
 

1st. year 
US$ 1.17/day x 129 days/year = US$ 150.93
 
2nd. year US$ 1.17/day x 180 days/year = US$ 210.93
 
3rd. year US$ 1.17/day x 249 days/year = US$ 291.33
 
4th. year US$ 
1.17/day x 300 days/year = US$ 351.CO
 

4. Coconut Oil.
 

The volume of coconut oil used in frying banana chips 
is about
 
31.3% of finished product weight. The price for 
coconut oil in
Honduras is US$ 0.65/Lb or 
about US$ 0.20/Lb higher than in
 
the United States.
 

1st. year 400,000 Lbs x 31.3% 125,200 Lbs/oil x US$ 
0.65/Lb
 
= US$ 81,380
 

2nd. year 600,000 Lbs x 31.3% 
= 187,800 Lbs/oil x US$ 0,65/Lb 
= USS 122,070 

3rd. year 900,000 Lbs x 31.3% = 281,700 Lbs/oil x US$ 0.65/Lb
 
= US$ 183,105


4th. :'ear 1.200,000 Lbs x 31.3% = 375,600 lbs/oil 
x US$ 0.65/Lb
 
= US$ 244,140
 

C.DIRECT LABOR,
 

It is difficult to estimate the amount of direct 
labor needed

in a plant as the workers efficiencies vary from country to
 
country. The labor force for the plant in 
Honduras has been

analyzed according 
to the tasks that must be performed and

the number of people allocated to 
each of the major operations.
 

The crew for the papaya and pineapple line has been estimated
 
at 2 skilled workers, 1 unskilled worker, 8 women 
and 1 super­
visor.
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Base6 on a rate of US$ 112.50 per month for unskilled labor,

US$ 0.75 per hour for skilled labor and US$ 
1.15 per hour for
 
the supervisors, plus 
a 13th month salary bonus and 17% social
 
benefits, the annual labor 
costs per day would be US$ 78.15.

The direct labor costs 
for the papaya and pineapple operation
 
has been calculated as follows:
 

1st. year 129 days/year x US$ 78.15 = US$ 10,080
 
2nd. year 180 days/year x US$ 78.15 = US$ 14,070

3rd. year 249 days/year x US$ 78.15 = US$ 19,459

4th. year 300 days/year x US$ 78.15 = US$ 23,445
 

The crew for the banana chip line has been estimated at 20
 
workers and a supervisor, broken down in 
the following manner:
 

Peceiving and storage of raw fruit 
 2 men
 
Destemming 
 1 man
 
Peeling 
 11 women
 
Feeding the banana slicer 
 1 man
 
1st operation fryer & cooler 
 1 man*
 
2nd operation fryer & cooler 
 1 man*
 
Final inspecticn 
 2 women
 
Packaging 
 1 man
 
supervision 
 1 mal
 

TOTAL DIRECT LABOR 
 21 peple

* Skilled Labor 

Using the pay formula mentioned above, the daily cost for
 
direct labor would be US$ 
121.51 and the annual cost as out­
lined below:
 

1st. year 200 days/year x US$ 121.51/day = US$ 24,302
 
2nd. year 300 days/year x US$ 121.51/day = US$ 36,453

3rd. year 450 days/year x US$ 121.51/day = US$ 54,670

4th. year 600 days/year x US$ 121.51/day = US$ 72,906
 

D, UTILITIES,
 

i. Fuel and Diesel Oil.
 

Boiler,
 

Two boilers have been suggested for the plant, a 100 HP boiler
 
for the dehydration plant and a 30 HP boiler 
for the banana
 
chip operation to be used primarily for clean up and to supply

additional capacity for the dehydration u it. The large boiler

will use Bunker C fuel or similar heavy o2i, while the smaller
 
boiler will 
use light oil or diesel oil.
 

The large boiler consumes 42 gallons of fuel/hour and will op­
perate 16 hours/day. Fuel consumption will therefore be 448
 
gallons/ at a cost of US$ 0.68/gallon = US$ 304.64/day. The
 
small boiler consumes 9 gallons of diesel fuel/hour and will
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operate about 3 hours/day so consumption would be 27 gallons/
 
day at a cost of US$ 1.20/gallon = US$ 32.40/day.
 

The banana chip line requires 1,200,000 BTU/hour and diesel
 
fuel provides 140,000 BTU/hour, consequently the line uses
 
8.57 gallons/hour. During an 8 hour day consumption would be
 
68.56 gallons at a price of US$ 1.20/gal, fuel costs would be
 
US$ 82.27/day.
 

The annual costs for fuel would be the following:
 

1. Large boiler operating 16 hours/day.
 

ist. year 129 days/year x US$ 304.64/day 

2nd. year 180 days/year x US$ 304.64/day 

3rd. year 249 days/year x US$ 304.64/day 

4th. year 300 days/year x US$ 304.64/day 


2. Small boiler and banana chip line.
 

1st. year 200 days/year x US$ 114.67/day 

2nd. year 300 days/year x US$ 114.67/day 

3rd. year 450 days/year x US$ 114.67/day 

4th. year 600 days/year x US$ 114.67/day 


Elec _icity.
 

= US$ 39,300
 
= US$ 54,835
 
= US$ 75,855
 
= US$ 91.392
 

= US$ 22,934
 
= US$ 34,401
 
= US$ 51,601
 
= US$ 68,802
 

The cost per kilowatt hour in Honduras is US$ 0.085. The de­
hydration lines equipment uses relatively small motors most of
 
them under 2 HP, so the daily consumption of electricity for
 
this section of the plant has been calculated at about 184.93
 
KWH/16 hour day x US$ 0.085/KWH = US$ 15.72/day.
 

The fryer uses a total a 60 HP and the motors for the washing,
 
peeling and boiler are estimated at 25 HP, for a total of 85 HP,
 
that is equal to 63.4/,KWH cr 507/KWH during an eight hour shift.
 
The cost per shift would therefore be US$ 43.00/day.
 

The annual costs for electricty are estimated as follows:
 

1. Dehydration line.
 

1st. year J.29 days/year x US$ 15.72 

2nd. year 180 days/year x US$ 15.72 

3rd. year 249 days/year x US$ 15.72 

4th. year 300 days/year x US$ 15.72 


2. Banana chip line.
 

1st. year 200 days/year x US$ 

2nd. year 300 days/year x US$ 

3rd. year 450 days/year x US$ 

4th. year 600 days/year x US$ 
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43.00 

43.00 

43.00 

43.00 


= US$ 2,208
 
= US$ 2,830
 
= US$ 3,915
 
= US$ 4,716
 

= US$ 8,600
 
= US$ 12,900
 
= US$ 19,350
 
= US$ 25,800
 



rlasoline. 

The plant would have a four wheel drive jeep or similar vehicle
 
and a 3/4 ton pick-up for general use. It is estimated that these

vehicles would get about 20 miles/gallon and each will operate

12,000 miles/ year. The price of gasolene in Honduras is US$ 1.98/

gallon, so the annual consumption would be US$ 2,400.
 

Water.
 

Water consumption has been estimated 40 cubic meters per day at 
a
 
rate of US$ 0.25/cubic meter or US$ 10.00/day.
 

ESTIMATED ANNUAL UTILITY COSTS.
 

DescriptiDo st Yer 2nd 3rd Year 4th Yea 

MS US$US$US 
Boiler - Fuel Oil 
Banana line - Diesel Oil 
Electricity Dehydration
line 
Electricity Banana Line 
Gasoline 

39,300 
22,934 

2,208 
8,600 
2,400 

54,835 
34,401 

2,830 
12,900 
2,400 

75,855 
51,601 

3,915 
19,350 
2,400 

91,392 
68,802 

4,716 
25,800 
2,400 

Water1-5 2,400 3,04,500 

TOTAL ANNUAL QST 76,912 109,766 156.621 195,710 

E, PACKAGING. 

Packaging specifications vary according to each buyers require­
ments as shown in the following chart:
 

I..General Foods.
 

Pineapple Dices - 4 11/lb poly bag53 
in a 250# test carton

Banana Chips 
 - 1 double poly bag holding 20/lbs in a 250#
 

test carton.
 

2. Bonner Packing Company.
 

Papaya Dices 
 - 10/lb poly bag in a carton
 
Papaya Dices - 30/lb poly bag 
in a carton
 
Papaya Chunks - 25/lb poly bag in a carton
 
Papaya Chunks - 44/lb poly bag in a carton
 
Pineapple Chunks- 25/lb poly bag 
in a carton
 

3. Cade-Grayson.
 

Papaya - 50/lb poly bag 
in a carton
 
Pineapple ­ 50/lb poly bag in a carton
 

4. Nabisco Brands.
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No weight specified packed for poly bags in 
cartons.
 

The above differences made it difficult to 
select a poly bag and
 
carton that would meet 
all of the specifications, therefore an
 
average weigth of 28/lbs per poly bag 
was used for papaya and
 
pineapple and 20/lbs per poly bag 
for banana chips. All over
 
packed in a corrugated shipping case. The estimated cost per pack­
age that was used in this 
report was US$ 0.75/poly bag and US$ 0.50
 
per carton for a total of US$ 1.25/package.
 

ESTIMATED PACKAGING COSTS.
 

Product Ist y 2nd Year 
 3rd Year 4th le x. 
Eack- Cost Pack Cost Pac- Co ChPack-
ea US$ a_ges US e_ qg ags US$ 

Pineapple-

Papaya 
 9,375 11,718 13,125 16,406 18,125 22,656 21,870 27,337
 
Banana
 
Chips 20,0O0 25,000 ._7_000 3_1I5_ 45,Q0 52,250 60,000 75,000
 

TOTAL 36,718 53,906 
 4,6 12,337
 

F.ADMINISTRATION & SALES.
 

The permanent staff will start out the first year with 7 people

and by the fourth year grow to 9 people. Salaries were started
 
at 
a minimum level the first year becausre of the limited sales

volume and increased annually until they reached an acceptable

range for the different skills required in management personnel.
 

The major responsibilities are held by the Manager, Accountant,

Quality Control Supervisor and Fieldman. When the second shifts
 
are 
started during the third and fourth years, additional people

will be required to supervise these operations.
 

As this is 
a small plant the members of the management staff will
 
have to assume dual roles, that is the Manager should also be
 
responsible for 
sales, the Quality Control Supervisor would be in
 
charge of production and the Fieldrnan would work with 
raw mate­
rial suppliers to coordinate the flow of fruit to the plant. The
 
latter 
may also be given additional plant supervisory duties once
 
the raw material problems have been taken 
care of.
 

The following chart shows 
the planned adminstration staff and
 
annual salaries:
 

ADMINISTRATION STAFF AND SALARIES,
Ist Y-eam 2nd Year 3rd 7gar 4th Year 

Title No. Salary No. Salary No. Salary No. S__ar
US$ US 
 US$
 
Manager 1 19,500 1 23,400 1 27,300 1 32,500
 

Accountant 1 9,750 1 9,750 1 9,750 1 9,750
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Secretary 1 3,900 1 3,900 1 3,900 1 3,900 
Conserje 1 1,625 1 1,625 1 1,625 1 1,625 
Quality Con.1 13,000 1 13,000 1 16,250 1 19,500 
Lab.Asst. - - 1 7,800 1 7,800 
Fieldman i 13,000 1 13,000 1 16,150 1 19,500 
Mechanic 1 7,800 1 7,800 1 7,800 1 7,800 
Asst.Mech, - 1 5,200 1 5Lr200 

TOTAL 1 68,575 7. 72,475 . 90,675 9 107,575 

Sales and administrative expenses were calculated at 1 1/2% of
 
sales during the four year period
 

TOTAL SALES AND ADMINSTRATIVE EXPENSES.
 

291 Year 2nd Year 3rd Year 4th Year 

Sales US$ 670,500 Q US$ 1,386,250 US$ 173200I960,000 

Sales & Ad-

min.Exp. US$ 10,375 US$ 14,400 US$ 20,794 US$ 26,608
 
Admin.
 
Salaries, 68,575 72,475 90,675 107.575
 

TOTAL US$ 78,950 US$ 86,875 US$ 111,469 US$ 134,183
 

Technical assistance will be an important factor during the start­
up period and in the first and second year operations to train
 
local personnel in production methods and quality control stan­
dards. A minimum program would be 25 man/days in Honduras with a
 
cost of about US$ 16,000 the first year ond 10 days the second
 
year at a cost of about US$ 7,000. This program has not been in­
cluded in the cost analysis as funding for this type of service
 
may be obtained from outside sources.
 

G.MAINTENANCE,
 

Proper maintenance of the processing machinery and equipment is a
 
very important factor in plant operations. This should include a
 
daily, weekly and monthly schedule of preventive maintenance,
 
in addition to an annual overhaul of all the equipment.
 
The following chart shows the budget which has been allocated to
 
cover these expenses:
 

ESTIMATED ANNUAL MAINTENANCE EXPENSES.
 

Description Value US$ Amount Annual Budget
 

Site and Buildings 26C,650 1% US$ 2,666
 
Production Equipment 1,015,800 3% 30,474
 
Automotive Equipment 22,000 5a 1IQ10
 

TOTAL ANNUAL BUDGET 1'304,450 34,240
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H. DEPRECIATION,
 

Depreciation is a needed expense as 
it allocates funds for future
 
equipment and building replacements. The following chart shows
 
the amounts charged to the depreciation account:
 

ANNUAL DEPRECIATION EXPENSES.
 

Description Value 1Mu Period Amount Annual Budget
 

Buildings & Roads 266,650 20 years 
 5% US$ 13,332

Plant Equipment 1,015,800 
 10 years 10% 101,580

Automotive Eguipment 22,000 e
yars 20. 4,400
 

TOTAL ANNUAL BUDGET 1,304,450 
 US$ 119,31
 

I. INTEREST EXPENSE,
 

A long term loan of US$ 
1,080,000 has been considered as a part of
 
the financial package for the project. This loan would carry a

12% 
interest rate, a 10 year repayment program with three years

of grace to allow the company to start making a profit before
 
having to repay the loan.
 

The annual interest on US$ 1,080,000 at 12% would be US$ 129,600.
 

J, AMORTIZATION SCHFDULE.
 

This account covers 
items that will require funding before the
 
plant starts operations and should be amortized over a period of
 
years. The following chart shows the planned annual amortization
 
charges:
 

AMORTIZATION SCHEDULE.
 

Description 
 V_ US$ P-eriod Amount Annua Cost
 

Equipment Installation 144,600 10 Years 10% 
 US$ 14,460

Organizational Expenses 33,000 
 10 years 10% 3,300

Miscellaneous Expenses 145,700 i0 years 10% 
 .14,570
 

TOTAL ANNUAL BUDGET 323.300 
 32,330
 

K, TAXES.
 

Honduran tax schedules are complicated, therefore to avoid errors,
 
it is suggested that these be calculated locally.
 

L. LOAN REPAYMENT SCHEDULE AND INTEREST.
 

The following chart shows repayment of the US$ 1,080,000 long term
 
loan used 
in the study and an annual interest rate of 12% on the
 
declining balance:
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LOAN REPAYMENT SCHEDULE A £NTEDRE$T PAYMENTS.
 

Number Declining L
Years Balace MS 


1 1,080,000 

2 1,080,000 

3 1,080,000 

4 1,080,000 

5 972,000 

6 864,000 

7 756,000 

8 648,000 

9 540,000 


10 432,000 

11 324,000 

12 216,000 

13 108,000 

TOTAL REPAYMENTS AND INTEREST 


M_,, WORKING CAPITAL.
 

Loan Interes

Repayment Payments US$
 

129,600
 
129,600
 
129,600
 

108,000 1.16,640
 
108,000 103,680
 
108,000 90,720
 
108,000 -7,760
 
108,000 64,800
 
108,000 51,840
 
[08,000 38,880
 
108,000 25,920
 
108,000 12,960
 

1,080.000 972,000
 

The major working capital needs are to finance imported ingredi­
ents and packaging, accounts receivable and inventory. The fol­
lowing chart show the estimated working capital that might be 
re­
quired for both lines during the first year of operation.
 

ESTIMATED WORKING CAPITAL REQUIREMENTS.
 

Description 


1. Raw Materials 

2. Ingredients 

3. Direct Labor 

4. Utilities 

5. Packaging 

6. Administration 

7. Accounts Receivable
 

jn
Inventory 


Time Value DS9 


1 month 70,850 

2 months 168,900 

1 month 34,382 

1 month 76,900 

2 months 36,700 

I month 78,950 


2 months 670,500 

TOTAL ESTMATED WORKING CAPITAL RQUIREMENTS
 

Payment 3f the accounts recivable will depend on 


Amount US$
 

5,904
 
28,150
 
2,865
 
6,408
 
6,116
 
6,579
 

1174750
 

the sales con­
tracts with the buyers and this can be negotiated to keep the col­
lection time at a minimum. Most importers will not purchase under
 
a letter of credit, but some will advance a part of the value
 
against documents and the balance within 30 days.
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SUMMARY OF INVESTMENT COSTS.
 

INVESTMENT 
 $ CS 

1. Land 
 5,000 


2. Buildings 
 531,300 


3. Roads 
 2,000 


4. Processing Equipment 


5. Office Equipment 


6. Laboratory Equipment 


7. Machine Shcp 


8. Venicles 


9. Equipment Installation & Start-up 


10. Organizational Expenses 


11, MisL Expenses 


SUB-TOTAL 


12, Estimated Working C 


TOTAL ESTIMATED CAPITAL REQUIREMENTS 


SUGGESTED CAPITAL T$__UCTURE:
 
Equity Capital 

Lgia Term Loan 


TOTAL CAPITAL INVESTMENT 


2,500 .01 

265,650 14.60 

1,000 .05 

988,800 54.93 

8,000 .44 

10,000 .55 

9,000 .50 

22,000 1.22 

144,600 8.03 

33,000 1.83 

145,700 8.10 

1,630,250 90.44 

195 9.43 

1,800,000 98.85 

40% 720,000 
5-a 1,080,000 

100% 1,800,000
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VII. DISCUSSION OF INVESTMENT COSTS.
 

2, LAND. 

A manzana of land should be sufficient for the proposed buildings

and road, with some room for 
future expansion. The cost for a
 
manzana of land which measures 6,972m/2 according to the local
 
investors would be L$ 5,000.
 

2. BUILDINGS,
 

The building space required for both units would be about 1,518 m/2.

The estimated cost at US$ 
175 m/2 would be US$ 265,650. The build­
should have adequate light and ventilation. The doors and other
 
openings should be protected with screens 
or air curtains to
 
avoid insects enter the production areas.
 

3. ROADS,
 

The access road to the plant, parking spaces and necessary roads
 
around the buildings have been estimated at L$ 6 per lineal meter

by 4 meters wide. This 
figure seemsd low. therefore roads have
 
been estimated at US$ 1,000.
 

4. PROBES_,ING EOUIPMENT,
 

The estimated CIF costs 
for the two processing lines and boilers
 
is US$ 988,800. Detailed costs 
are shown in the following section.
 

OFFICE EQUIPMENT,
 

The equipment needed for the offices are 
the usual typewriters,

calculating machines, possibly a computer with word processing

capabilities and furniture. An amount of US$ 
8,000 has been al­
located to cover these expenses.
 

_E LABORATORY EQUIPMENT.
 

The plant should have a small quality control laboratory to in­
sure that the products meet the clients specifications. An amount

of US$ 
10,000 has been budgeted for the necessary equipment.
 

7. MACHINE SHOP,
 

The plant should have a machine shop to take care of maintenance
 
and light repair work. The equipment should include hand tools,

vises, welding equipment and a small lathe. US$ 
9,000 should
 
cover the cost of the shop.
 

8. VEHICLES
 

A four wheel drive jeep or similar unit is suggested for the
 
fieldman's use in visiting the 
raw material procurement areas.
 
A 3/4 ton pick-up truck should be available for general work
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around the plant and in La Ceiba 
to handle the normal demands of
 

a plant.
 

9., EOUIPMENT JNSTALATION AND START-UP.
 

The equipment for the dehydration section is not complicated ex­
cept for the drying cabinet and boiler, consequently foreign

technicians may be required to 
install these units.The banana

chip line is more difficult to install and 
to start operating so

it is recommended that the supplier send an 
equipment engineer to

supervise this installation. An amount of US$ 
144,600 has al­
located for this expense.
 

I0. ORGANZATIONAL EXPENSES.
 

The section covers a variety of costs such as 
legal advice in

forming the company,possibly a feasibility study or 
engineering

drawings of the plant and 
some salaries prior to starting opera­
tions. An amount of US# 
33,000 has been budgeted for these es­
penses.
 

11_ MISCELLANEOUS EXPENSES.
 

There are always unforseen expenses in 
starting a new venture, so
 
an amount of US$ 145,700 has been budgeted for these costs.
 

12, WORKING CAPITAL.
 

The working capital requirements were extimated at 
US$ 173,772,

however in order meet 
the US$ 1,800,000 capital investment, an
 
amount of US$ 169,750 was used.
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RECOMMENDED EQUIPMENT LIST FOR THE HONDURAN DEHYDRTION AND BANANA
 
CHIP PLANT.
 

DESCRIPTION, 
 PRICE F.O.B. 
PLANT U.S.A. 

A. DEHYDRATION EQUIPMENT.
 

1. Robbins Soak Tank Washer with extended discharge
 
equipped with a 24" x 1" xi" mesh galvanized
 
wire conveyor belt, water sprays on the discharge

section, 3/4 HP motor. 
 US$ 6,000
 

2. Robbins Peeling and Trimming Conveyor, 30" wide x
 
12" long, stainless steel product contact parts,
 
white food grade belt and hi-density polypropy­
lene removable cutting boards, 9' long on each
 
side of the conveyor. I HP gearhead motor drive. 10,500
 

3. Robbins Waste Conveyor, 24" wide x 30' long,

1 HP motor gearhead motor. 
 4,000
 

4. Robbins Bucket Waste Elevator with receiving
 
hopper, 24" wide x 16 1/2 high, 2 HP gearhead
 
motor drive. 
 6,000
 

5. Waste Bin with gate dumper. To be manufactured
 
in Honduras.
 

6. Robbins Inspection Conveyor, 24" wide x 6' long,

with stainless steel product contact parts, white
 
food grade belt, mild steel frame. 1/2 HP gear­
head motor drive. 
 5,500
 

7. Robbins Hot Water Rotary Blancher and cooler,
 
sized to blanch 2,916 Lbs of raw product, 3 min­
utes at 90 degrees C, then cool the product
 
rapidly. 
 19,000
 

8. Urschel Model G Dicer, equipped for dicing, strip

cutting and slicing papaya and pineapple. Complete

with stainless steel product contact parts, 2 HP
 
totally enclosed motor and standard spare parts. 24,000
 

9. Two Lee Stainless Steel Mixing Tanks, 400 gallon

capacity, jacketed to be used with hot water, in­
cluding a removable agitator. Price each US$ 11,600. 23,200
 

10. 	Two Lee Syrup Stainless Steel Mixing Tanks, one
 
with a capacity of 100 gallons the other 250 gal­
lons, steam heated, with agitators. 23,400
 

11. 	Elliott Semi-Automatic Pineapple Sizer and Corer,
 
with two sizing and coring tubes, V block hand
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centering device. 1 1/2 HP motor 
and 	drive. 15,350
 

12. 	Elliott Manual Tidbit and Spear Cutter, 
for two
 
sizes of pineapple. 
 8,800
 

13, 	Robbins Steel Roller Conveyor for loading and 
un­
loading fruit trays, 30" 
wide x 18' long. 	 4,000
 

14. 	One Sargent Nine Truck Cabinet Drier, 15'6" deep x
 
12'6" wide x 8' high, to dry approximately 3,200 Lbs
 
of 65 degree Brix 
fruit in a 16 hour cycle. Complete
 
with 9 carts, 5' deep x 2 1/2" wide x 5' High, and
 
360 product trays. 
 80,000
 

15, 	An additional 9 trucks with 360 product trays. 
 45,000
 

16. 	Robbins Inspection Conveyor, 24" 
wide x 12' long,

stainless steel product contact parts, 
with white
 
food grade belt. 1/2 gearhead motor. 
 9,000
 

17. 	Two scales, one a portable Platform Beam Scale to
 
be used on the receiving platform and the other 
a
 
bean type Bench Scale for weighing cartons with
 
finished product. 
 3,500
 

18. 	One Clamco Bag Sealer, manually operated, to seal
 
the polyethylene bags. 
 1,250
 

19. 	Manual Carton Sealer 
to tape the cartons. 


20. 	One Cleaver Brooks Model CB-100 High Pressure Steam
 
Boiler, rated capacity 3,450 pounds steam/hr, com­
plete with duplex boiler feed system, blowdown
 
separator and chemical feed system. The Boiler 
is to
 
operate on Bunker C 
fuel or heavy oil. 	 41,600
 

21. 	Two Waukesha Stainless Steel Centrifugal Pumps,
 
I ME motor arid bs ­ 3,500
 

ESTIMATED COST OF THE DEHYDRATION EQUIPMENT 
 US$ 	334,100
 

ESTIMATED COST OF BOXING AND FREIGHT TO HONDURAS 
 29,000
 

ESTIMATED COST C.I.F. HONDURAS/DEHYDRATION LINE 
 US$ 	363,100
 

B. BANANA CHIP PROCESSING LINE.
 

22. 	Robbins Soak Tank Washer, with extended dis­
charge, equipped with a 24" x 1" x 1" mesh
 
galvanized wire conveyor belt, water sprays
 
on the discharge conveyor, mild steel con­
struction. 3/4 HP gearhead motor. 
 6,000
 

23. 	Robbins Peeling and Trimming Conveyor, 36" wide
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x 12' long, mild steel contruction, food grade
 
belt. 1 HP motor. 
 5,000
 

24. 	Robbins Peeling and Trimming Conveyor, 36" wide x
 
20' long, with two food grade belts, 10 trim chute,

and hi-density polypropylene removable cutting

boards, 20' lonq t 
i each side, 5 HP motor. 	 15,500
 

25. 	Waste Material Screw Conveyor, 12" wide x 20' long.

1 HP motot. 
 7,000
 

26. 	Feed Conveyor and Hopper to 
supply peeled bananas
 
to the chip line. 
 1,500
 

27. 	Heat and Control Banana Chip Frying Line, capacity

300 Lbs/Hr finished product. Consisting of an Urschel
 
OV Slicer, First Stge Cooker and ambient air cooler,
 
sugar dip, Second S-ige Cooker and ambient air cooler
 
and a tumble drum scasoning applicator. The line is
 
complete with all necessary catch boxes, heat ex­
changers and filters. Diesel oil 
heating system and
 
electrical motors with 
a total demand of 60 HP. 
 487,900
 

28. 	Robbins inspection Conveyor with metal detector,

24" wide x 10' long. I HP motor. 
 10,500
 

28. 	Finished Product Packing Station consisting of
 
a bench type scale, elevator and dump hopper.

2 HP motors required. 
 8,500
 

29. 	Cleaver Brooks Model CB-30 High Pressure Steam
 
Boiler, rated capacity 1,035 Lbs/Steam/ hour,

complete with duplex boiler feed system, blow­
separator and ceical feed system, 
 23,100
 

ESTMATED COST OF THE BANANA CHIP LINE 
 565,000
 

ESTIMATED COSTS OF BOXING AND SHIPPING TO HONDURAS 
 60,700
 

ESTIMATED COST C.I.F. HONDURAS/ BANANA CHIPS 
 625,700
 

ESTIMATED COST FOR BOTH LINES C.I.F. HONDURAS 
 988,800
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ROBINS FOOD PROCESSING MACHINERY 

Robins Sanitary Inspection Conveyor 

FIG. 1592-S 

The Robin,, Sanilarv Inspwrtion C invevir con- ipene. nylon, or other rust preventive materials. 
,,evs fruit ail v,'i'talle, oll : cimtill'oi belt for The troulghiiig rollers are of nylon, the belt conveyor 

i,.l'ctioI andl trimming tl')e. This tolle'rs are of aluminiin. Staizilss steel ,ide guardss,,itiifl' 

l,) ,v,\',,r 1a- >igiii'il with sanitatlull as ils main1 	 an IIroNided whil are reniIlo aille without the use 

ot a tools. tr'ughi insureof yiv ''l(, special g rollers 

This I] loi l~ is ~ili a CIiiIII')llq of Il, ici allIt-P(1 ll JS 11111)j vic aligilm('it t l, at im es. 

,-)'iallv ,chii'L wc ll allows tile 'lhis inlspectil (("IvIvIr an lie luilt in anyi beg hi'l 

prodiu'ct that is ng, .] or inewctcl to toluch %iiltli up to 60" and length Ull t() 100'. The frame 

,),itli wm ,te-rial othiitua thIle - :ii v N',opreie is ()ftIllitular constriuitioll. All llbearigs are of the 

,elt. kh thl the lol mi] un(lcrid ,f ille lelt conles uiti-frictio)n type. self-alignin,. Feed and discharge 
ill cointact with no iitler maturiak. other tlhan No- hipple'rs are of stainless steel materials. 

SPECIFICATIONS 

10' Table 20' Table 10' Table 20' Table 
24" Width 30" Width 24" Width 30'"Width 

Height Overall 32' 32' Inspection Length 10' 10' 

Length Overall 11' 11' Height of Discharge 1' 9" 1' 9" 

Width Overall, incl. Motor Drive 2' 8" 3' 2" Power Required !. 2 H.P. H.P. 

Height of Belt . 2' 6" 2' 6" Approxim te Weight ..... .... 950 lba. 950 lb. 
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ROBINS FOOD PROCESSING MACHINERY 

Robins Soaker-Washer with Extension Discharge 

e'IlM.'I')EM.I'lit TOMATOEISN HEIETS. .\IIES. TURNIPS, POTATOES, ETC. 

FIG. 313-S 

Kit,,, akr-\\a-hr ,ith extension li.-- This machine ean he furnished either with it, 

,- i 1., ,,1-1t1ig aS d Soaker 
•,-l '. .: ,,;,,mi,'lt il :clllv ,ti:.chalrge.,In 

tank. 
hrl 

without Xater spra,,s at lop of 1i..ha rge. although 
%h,, ell lsing"the im l inill III'.li h ll%%-tilla Seconld 

.I11rv \\,1ther. thN f j, iaa :l:\W'asher. vasher, the %vater spray wonhl not Ibe' uncessarv. 

''llP 1 \l, ~ )I* ither Inhj ha r mlahiuie­
w Il ,, uiI ,, t isrepii t. .s \Vc hu% on11thui . .sp'ciiati iii)ns 0 t tlv.tmid­

ii.ulli.itul itI III.( , ul ). ,r ,ashiing .tink .itill t'u1,l S1fker-Washe ... \l'lhines of 

, lt,ce. ,,t'. larger size buiit to order. 

SPECIFICATIONS 

- extension to discharge into Robins Rotary Washer. Niagzra Size of drain 
washer or paddle washer on any standard type washer. 

3" 
Size of overflow • .. .. . .. ..2"
 

isight overall 6' 2" Size of water !nlet 
Length ovorati 10t' 4"',
.'ngth overall 


. 
10Sprocket drive, No. 145 chain 27 teethidh overalt 31"5 friction clutch speed 10 o 14 R.P.M. 

Ieiqht of lank feed end 3'7" Power required I 'LP.henglh of water n of rt4'bath V Capacity 10 tons per hour 
Height of discharge 5 0" Weight on skids 1250 lbs. 
Width of conveyor 24 'd Crated for export 2050 lbs. 
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Robins lew stvle
 

A versatile, high capacity, uniform hot water 
treatment blancher that meets all sanitation 
recommendations of the NCA Blancher 
Sanitation Committee. 

,'.,t. ;4! 

IAIN 
"it,,, ; °""Z I 

4u 

- ., ,, : 
*-

SERVING THE FOOD INDUSTRY
 



_______:i' 

The purpose of the Robins New StyieRotary Hot 
Water Blancher is to precook or blanch vegetables

iand similar products prior to canning or freezing. 
Many, food' products require blanching to remove 
entrapped air soften product tissue and to acti-vate enzymes. This important step in the processing
of food products preserves color and natural flavor 
and properly treats the product for uniform and 
adequate weights for filling 
The Robins New Style Rotary Hot Water Blancher 
.handles a wide. variety of food products including 
gree beans. peas, lima beans, southern peas, as-
paragus, beets; carrots,white potatoes, sweet pota-
toes. brussels sprouts, dry beans, rice and a wide 
range of pasta products. making it one of the most 

'Kversatile blanchers on the r-riket tooay. 
The product to be blanched is fed into a gravity feed 
4hopper that gently moves the product into the 
blanching drum where the product *is conveyeo 
through the length of the drum to the discharge.
The blanching drum is equipped with a continuous 
spiral that accurately controls the residence time in 

the blancher The blanching medium is held at a 
constant predetermined temperature by means of 
temperature control equpmeAaspeednotor 
drive permits quick -and easy change of time of the 
blach.
Other innovative engineered Robins features in­
dude large clean-out doors and large access doors 
on each side of the unit for easier cleaning and in 
spection The unit's fabrication includes rounded 
corners and ground and polished butt welded 
seams to eli minate cracks, crevices and other gaps
where food products can lodge. Atthe endof the 
blanching cylinder are perforated discharge
bucketsthatgently pick up, drain and discharge the 
productirn an even flow. 
The Robins News Style Rotary Hot Water Blancher' 
gives you high capacity, greater sanitation, longer 
life, faster come up time, uniform and constant 
water temperature control and van-speed for effec­
tive, efficient blachig witho p d 
See your Robi epresentative or contact Robins 
directly for more information, price and delivery,, 
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Large Access Doors Both Sides 77 tExernal Exhausi Hood 

: '" :~All But tWeilded: Seams 

ach Eondconr 

sged Creaso ceng 

Model 

Cylinder Diameter 

Cylinder Length. 

SpIral Lead , 

Overall Length :. 

Horsepow.er Varl-drlve 

Specifications: Robins New Style Rotary Hot Water Blancher 

A B C D E F G 
40" 40" 40" 440" 40' 40" 48" 
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URSCHEL
 

MODEL G
 
DICER, STRIP CUTTER and SLICER 

M A NU FAC TU R ED B Y \r' H~ 

U C R!" LINCORPORATED 
VALPARAISO, INDIANA 46383 

manufacturers of precision, high-speed cutting equipment for food products~ NG 



CIRCULAR KNIFE 
1594 R.PM 

CROSS CUT SPINDLE 
1395 RPM 

SPINDLE SRPE LT 

GATE EXTENSION STRIP 

ADJUSTABLE CASE GATE( ) K/LY 

7 Vo 

/ / IMPELLE BLADE SLIC1NG KNIFE CSE ASSEMBLY 

GENERAL INFORMATION 

PURPOSE 
DESCRIPTIONThe Urschel Model G Cutter is for the production

of 
The above illustration explains the operation of theplain French fry cuts on potatoes, and dicing, strip G.Model Product enters the inside of the case assemblycutting or slicing a wide variety of fruits and vegetables. and is moved in a circular path by the impeller.The Urschel 

used if crinkle 
Model GK, a similar machine, must be Centrifugal force causes the product to press tightlycuts are required. Design of the Model G against the inside surfaceimpeller prevents use of the 13104 crinkle 

with several times its ownslicing knife, weight. theAs product approaches the top of theand the inner surface of the slicing caseshell does not contain assembly, an adjustable case gate controls the slicegrooves necessary to insure proper alignment of crinkles th ickness. As slices emerge,in each side of the slice. cross cut knives move
downward producing strips or French fry cuts. StripsThe Model F Dicer operates in the same 

Model G machine except it is limited to a 
way as the move without interruption across the top surface of thesingle cube size slicing knife holder into circular knives. Stripsof 3/8". The Model F will make are then3/8" and 7/16" French transversely cut by the circular knivesfry cuts. The to form cubes orfloor plan and elevation dimensions for the

Model F are the same as 
three dimensional cuts of selected size.those for the Model G. This advanced cutting principle has distinctThe Model H Dicer operates in the same way

Model 
as the advantages over previously used ManyG and is for making 3,/4" cubes 

methods. productsand for cutting tend to crack parallel with the knife edgepieces as large as 3/4" x during slicing.1-1/2" x 1-1/2". This is particularly true of brittle root vegetables whichNone of the above machines when used as a slicer 
will cross 

may have been stored at low temperatures. Crossmake cuts or transverse cuts on elongated cut 
knife edges are parallel withproducts the edge of the slicing knifesuch as pickles, carrots, celery, rhubarb or okra. so that slicing strains are relieved as strips are cut,These products should be sliced on a Model OV 

and
 
Transverse Slicer. 

before actual cracking can occur.
 
Product damage


None is further reduced by moving slicesof the above machines are suitable for the in a single plane from firstdicing cut to last. The crushing andof fibrous products, such as meats, as these should impact which accompaniesbe diced on the Model L or 
rapid changes in direction isModel SL Dicers. eliminated and makes gentle, high speed cutting a reality.

Small cuts of pickles for relish and many otherproducts should be cut on a Model RA Dicer. 
CAPACITYWrite for bulletin "How to Cut Food Products on The capacity is determined by the thickness of sliceUrschel High CuttingSpeed Equipment" for mor~e made by the slicing knife. On most products,complete information. the capacity

is 5,500 pounds per hour for each 1/8" of slice setting. 
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LEE SINGLE SHELL TANKS ARE THE CHOICE OF LEADING COMPANIES. A complete range of sizes, styles 
and finishes are available. Choose a cone, dished or pitched bottom in any finish from 2B to No. 7. 

I_ 

LEE VACUUM PROCESSORS SOLVE YOUR l L' [ ' 

PRODUCT CONCENTRATION PROBLEMS 
Available in a wide range of sizes with complete 
system accessories. these units are used as 
concentrators, separators and stills. LEE offers 
complete technical consultation to aid in your LEE PROCESSORS ARE FOR 
selection of vacuum processors. YOUR REQUIREMENTS 
LEE can select a hemispherical, pitched. Whether your needs are dissolving granular 
dished or conical processor with scraped surface, sugar, melting waxes or blending dyes, LEE is the 
sweep or Turbo-Shear agitation to customize only manufacturer with a complete line of 
the unit for your particular application. vessels and agitators for every purpose. 
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TID BIT CUTTER 
 SLICER 
 SIZER AND CORER
 

ELLIOTT SEMI-AUTOMATIC PINEAPPLE PREPARATION EQUIPMENT
 



IHOBA OBARTBEAM iT ;-' 

PORTABLE 

SCALES 

FOOD EQUIPMENT 

PORTABLE BEAM SCALES 

PROTECT PROFITS ... 

-Toa food service operator. a reliable receiving 
scale is like having a cash register at the back 
door Protect profits by weighing meats, produce 
or other incoming items invo ced by weight. The 
Hobart Portable Beam Scale isrugged. versatile 
and will serve for years. 

. 

STANDARD FEATURES 
PORTABLE SCALE FEATURES: 
1. Pillar-- offset pillar allows for a narrower scale with­

out reducing platform size - permits movement 
through smaller aisles and doorways.

2. Beam - Rust free, aluminum beam for longer life and 
easy to read operation. 

3. Beam Lock - Proiccts against damage to beam and 
beam pivots. 

4. Beam Poises-Open beam poises allow for an easier 
to read weicht-beam ,hereby reducing chance of 
error. 

5. Wheels-External composition wheels for maxi­
mumn oorahilitv 

6. Platiorm - 18" x 27" steel. 

SINGLE BEAM SCALE: 
1. Beam Cap - Wide beam cap protects against dam­

age to beam. 
2. Counterpose Weights - Stored on side bracket for 

operator convenience 

DOUBLE BEAM SCALE: 
1. Beam Cap - Wide beam cap protects against dam­

age to beamn. 
2. Counterpoise Weights - Stored on side bracket for 

operator convenience. 
3. Tare - Second beam allows for tare setting up to 100 

lbs. 

Specifications. Details and Dimensions on Reverse Side 

WdAL HEAQURTRS 

TROY,~ OHI 4534. 
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'j PORTABLE 
BEAM 
SCALES 

ACCESSORIES: 

BALANCE INDICATOR: Model VZ-9000 - Large indicator aids
the operator in reading balance. 

{ 
BEAM GRADUATIONS

MODEL MAIN 
 FRACTIONAL 
 TOTAL
BEAM BEAM CAPACITY 

41-3132 
 100 Ibs 
 10b 
_ _10S in gle Be a m 4 

i m 
_ _ _b 0 0 b s13132-A02 
50 Ibs 

f 4 I 1000 lbs 
Double Beam 41-3132.A21 
 100 Is 1100 I', 1000 Itsl 

DETAILS AND DIMENSIONS 

SINGLE BEAM DOUBLE BEAM 

=ORM F.7737 REV '? 2 
LITHO IN US A P 031 

Uf 



HHOBCRCOUNTER 

FOOD E(QU IRMld NT 

HOB 15 

COUNTER SPRING 


DIAL SCALE 


For Profit Protection 

A ,owcost dof c'roiec!ngor comnmerci i ands-a~e 

foooser\ ce lirrCa ii rt era rtn CiaH %C3ie 
is id e al for 't4Cc v MO Mn a rs .D)O O L L Ard tie r ,:rm ­
mOdlhes ', :~d:', ncu { 

Hotmrl CO uI!1r Snrm(, Diu! Sc "t,,ne irious 
roniulremn rits f!of r ' r:sca ,ear 

OVrIr:e ,J ratrs "3 (i nwririQre 

C-.lo l:,cr _".... '-;e"L,'~ ar1'; 
1(' fit3)i Or W,tir'mr/r -,lt / 312 

FEATURES
 

aiSO fits food 
t weiqhing 

metric charts 

CHART: N(nrt-qia r tre pated ock steel face with 
,roevertliwc ' ,urMIccs for maximurnu readab hility 

WEIGHING MECHANISM: Tem.erature ,:ompen-

TA R E K N O B : V 'V."S I r,3sti ng !0 10 ,:of 

LEVELING BUBBLE: C ,'v-rIentivocated next to 

COLUMN: Iee:T aloiin[ rf;t,-'s..:,rosruuet.X,b i*. ll'ltxrllr1r33taviO sS standard.'v n;pd r
3ft e;nrtca­
or
 

PLATFORM: Stinss steel ,iattform cover is stan­
dard 13'. 19 

FINISH: Grey C ss BaKed Enamel. 

Srecificatons. Detai:s and Dimensions on Reverse Side 

SIIIIIII 


15SPRINGADIAL SCALE 
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HOB 15 
COUNTER SPRING SPECIFICATIONS 

DIAL SCALE 

AVAILABLE CHARTS 

Chart Avoirdupois Capacity Chart Metric Capacity 
50A 50 lb. x 1 oz. 25M 25kg x 50g100,', 100 lb. x 2 oz. 50M 50kg x 100g


200A 200 lb. x 4 oz. 100M 100kg - 250g 

NOTE: When ordering specify Model Number, Chart and accessory stand, if required. 

Standard Accessories: Optional Accessory: 
-tainless Steel Column Wrap-Around. 16" Tall. Wheeled Stand: 19" wide: 31,%" long: 26" high. Square
Stainless Steel Platfc-m Cover. 13".; x 19" Stainless stee: tubing: chrome finished for maximum rust preven­
steel meets USDA requirements tion. Large wheels for stabiiity as well as portability. 

As conlinued product nr'proverneni is a policy of Hobarn, specifcations are subiect to chancie without notice.
 

DETAILS AND DIMENSIONS 3 -,-
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-FOR U.S. ONLY-

CB STEAM BOILER DIMENSIONS (SEE NOTE 1) 
\0 15 AND 150 LB. DESIGN PRESSURE 

- " -- 0. . . . . . .- - t - IF -IR RD 

....-- '5 , . _G ___ . PJ i /i 9 
_- _ T_,_____ J/ 

SEE~ E~lP 

I •I"\\ (" S OTE 
 I IO
 

,I - /;1o NO 3 MI I ."I _SIIOEEE 

II='S--\ " /'! e ELECTRICAL lI I '+ H-I - O.,,se--e-------SE VC | -----------------k-I--­J~q

I & +-KK- ~CONN .,"" '; .
 ---- ECT IONS 

_____ __- ... . __.....__..___- , 

BioiI., Iloiep-'~, D.- IS 20 30 40- 50 60 10 80500 15-0- 200 300 400 60025 50 350 500 700 
LENGIHS 
 1 
O .vell ... ... ... ... A( 11, 6 I1 ' ' to ' 7 3 19' 'ra .. .. .. .. .. V 

1 H I 
I1I1 1 14 3 4 1 16 I t" 9 3 I." 31" - II
 

......................13 3 1' 9 P II1 .111;,.
/ ' -26 P R In b t?5 1," 5 IS' I," t' 1 3 16' 9 7I? 5'"' '. ' 1'3' .................
gasp k ir .. / c 4 114' 'l 7 . 7. 1, I11'V I,-Yl1 4 e0 1," l t14'1' 1'. .-1 1P I1 8' 12.5 1. ?1,-,
tlslo ......D 0 1' 31 3ron 31'O 292t 291 i 9".... 1 22 ' 31 3 1 , 

Rear,.cad , . ............ / is IF 1 IF 9 1 2 3 2 ? 
23 

27'. I 5 I 18 IF 1 19 '2 7, 27' 

WITH 

53 73 82 k 3 I' 9, 9 98 1 IG' II, 11 

1 / 3b 4 W IBoiler 3 31...................36 4S 4 I 4 I I . 1' F8 7 
 9 9 1 91.Cene In C . . V 3 1 3( 3( 3 31. 6 3 43 5, 51, 5l .... ........ . 3 43 6 
 " 65 I's 55CLaei IoOutIsideIlrnge 2?11 2? 2? 119 ?29 29 29 29 39! 31 35 41 43) 49 (Ill 12"2.....' 
 1"6?"8?,nler r... 2 2V3 2! 23Ce to a ........... A, ?t2, , 23 
 27 21 23' 33 31 33 421 4? 42 51 5: 51, SP . Ae .. ,f. 3 .y 3.. I . "1 .. Base ............... ...........-1 3 ... II 
 4 . 2 . .2Bas"e,Inside.................12 "?"2 22 31t 3(r 30 R, 33t 4' 42 5 5? 5H 
"1 
' 58 SR
..N 

lHEGHSem u ... . . 4' I 'j4 ' I - I 6'-9 6 " ' ' '9 '73' ' ' 2 03.37Ovea 4'11 - -5 6/'./' 0I! 011 3 7 '.12 '10 It' 8'll...................... SIP 5 5 I 7 - P IY t1
I - P- I V I'P II-aIv
[laselo
t rl................... 
 ' - ' -4' KI 1 V 5' '. I 'I" ' 0 -3V;(P F1. 4' 6 4' - 1 10 5 - - 1 1U ' I' I' F 1 , ItF,11.801,eInSearoule I. ..... 4* 1 4' 1' 4 43 56 5' 6 6 '9 6 5 f C' 5 ' 5 ' 8> 6 ' F(3 8' (3 (3(3I 3910 9(0 9'qtDavit3I 0o3i. .................
°' ' °' I -I . r I i 1 d F F8 88 131 i /111 73(1. 71(.Dlavi a .............. .. ..- -1 ' ( 3 ' V
V (3 ' ' a F8 ' 8 3(88 81" IV FIlegh Rise...... -l 9 9 9 9 12 12 -12 -1? 12 1,, il- II I IFI--F IR -BaseIoBo33nrn 3 I'lof(ni,...... 2 16 I3 


BOILER CONNECTIONS 


12 12'' 16, 1t 16 1< it, 16 If, I 3 I ' 2131 21' 21' 21' 

d Lel - __- __ __
Freed.at ',Right ...... 1 1' I1 1.'.1' 1I'... '. P; 2ai S I I'. / I ' 2', 2', 2.','1 2' ?2 .Aiixiliay Connection.......... Z /I 1 I V 1 1/ 1' 11 1. 1 / 1... 
 1.... 1 ,/ r. 1..I'' 1 
Low Pressure(15Ibonly)
Se ..............0 4 4 b-,"Fl I l

tarnlozzle ... 4" 6 Fl 1 6, ri 16 Frl1l Fl iI riFl F11 13i 1 rI ;Ir' I ?.'Frl, 2 I h l 12 l it1tMin. riot ano W "' p" a I", ",I ' ' ' ' 2 2 2' 2'lear.......... " "' V2 

IhPessue (150 Ibonly)


Surface Bloo7 ,To;)j .........
T, 
 - I ' 3'. " II I I, V ,1Ilear Noizle ........ ... 
 , 3 4F1 VF 1 FI F l F Fr " I 2' 3 3 3 4 1l l. 4 Il 4rF '.l 631', C'rFI/',
Blo,,doonard tear . I/Front 6' r I r' a I '/ t'I / I'/. 'Vi " 2 2" 2' 

tless a Odedu 
NCo re ti il ;ar 

§11iR34&! ASA 

VENT STACK 
Diamreter111(.corrnectrin ... 0 6' 6" 0 37 IV3 IV 12" 1?. 12 16' 16' 16 23t 2(0 218 24' 24' 24' 24'Fiont RingFlangeIsVentj .. cc 4 4' 9", 9" 8' 8' 7 1 ' 1 9 1198 111 11" 13 13 ~ 13 13 

IearDoorSip..................3.8 08" 3BY- 47' 47 4' 1" 474' (3? 8 82 3' 7 1' 1 3' 7 4' 5 45 4' 5' 59
............. L 

TubeKeroaal, Reapi........... 

FrontDoorSwing 8 3T8 8 T-63' 38 47 4'T4' 1" 4 -734.' 7 7 . ' 3'1. 5" 98 9'' 1 9189 17T-F' 4 ' 4' ' 2 4' P' Y1 P3 Q IV 3 118 3 111( ' T ' 314 213 Ii1 13'3 Pis' 1 11 3 14' 1, 1'P ' '1 (q31TubreRemoval. CGG 318 7'' 6' ' 2 5 7 V4 9front . ........ 111 594 2' 6 9 " 511' 73t,18
313 2" Q 8I1'(( t14' 4' 9' 9 12 7,5' 7137-4
 

MINIMUM BOILER ROOM LENGTH ALLOWN5GFFOI
 
DOOR SWINGAND TUBE REMOVAL FROM:
 
Realiol Bviler ............. 88R 13 7 1337163 20 11I 3'319' 125,9 ' 2928 113259'32?7 33 9311 4 34' 939 -9 31,11 3R 744'7 5(3 . a
 
Fiion1 rler ...............1 12' 99 1 95 9 23 I? 1 (8F, ' 11 24'11'3 ' V2' 
37298 3L?-IU2Y' 3 2T 834' 82(3T1Up832' 31' 8' 41' If
Tituhindow ofDonoaj .. .. RD1 1 7 7 1 1 1El 3 38' 1(3161V 2U8 1 Y I,21'. R81 8 211 F 23' 322?," 11 9' 2 7-8 26,' '2? 11, 31'11 34' B
 " 

WEIGHT IN LBS. --- - - -.- ' __ - _
NormalaterCapacilt,.......... - 340 1.30011.311[ 229Q 3,18 
 2921 4.620 4.46050 5.3(
. trp gi 9750 949 19.30
Ap ro S W 15b 79 50 38 8O 3 ,15V1 4298 68985 679150 I .'. 8831o0, 8(1, 

3258 8629 38838 131f431 5,340 23429 279137 5 _0121 )P 3 9 t 21388 88 26.880 36.3 3.,01.18 1 3.4 38 S0.608
N ox Stip g0 30 3 . 4400A 5I 3.b 0 3158 5u 6 5U 69(39 868 8888 9383 12401 3 500 35.88,2278925.3 28.80838.8384 .88046,30 53330 
Appro.Stip lfgt -28 lbt p t008 3,7503398 4899 4389 3150 7,3110 9.3Il 938 98871303,0 1420fr 167K 24St8 27.40029.6 380 '43588 49,80 

NoteI ArCen'p-ran i-,neasr'n ,hair Srailatrririy 10 l.'rnoI mustbeCO-r1-14erlea [orhirrian Il oCalert 011tor,lr ial ne nn-,nsai0-0%'
 
Fr, 8 ible t 12,%r e ure or h83l1C1.-1111Iii i oa, r ccii,ed d V-eI'oipih
 

liNote 2 Corrrol panel teIon ied onboiler 2150 andupFE.i98 
An,compreso bellitr...a..Note3 le Iron, lorre , no srCizes15rler,(rrl 40HrI ai 125 4,10,111"350HPI. jf 

Note 4 Anrconiesso, maoduleor sizes 50iivouagh100 HPljan 408lioughl 700HP. 
*Seebacl, Pagefoi boilers equippedwithldavaits. 



-. 1 HRI UGH, L(FOR usI uEN u 
HT HPIR 

FEB. 1980 I. ,RT S ea leorIto 3000 It I~ . 

SBoIler HP . 115 120: 130 140 ]650 0, 80 o0:' 125 150.4 00, 250 300 350 500 600
RaIslC inf . ..
....... 2........ 3 1.75 ....., ........
I3,450 N5 2,010 2,415 2,170 3,450 85 1,35 1 305311380 11150 , "6433 6 ,00 201]0 20

BTU2 6hi1 4 1,3 1.6742,09 2,343 2,678 3,348-4,18 4 5,021 6,695 8.369 0,4 1,76 13,390.. 3 005 23.432EDRsleam 1t1, 2.9 ,9 415 550gioss, sq. 6,9108,3109,76011,16013,950117,45 27,90034,9004.50So 20,9?0 4,2 55,80 9.h 8.0 91:640­

. APPROXIMATE CONSUM PTION . atd..c.apacit. 4", l FUEL . . ..... 

;4 WOlGH. , 0 1. 50 1. 10 2 0 35,4 24.0 60'71 8. 0 5 J 55 295
GsCFHl 140. 16' 19, 225 2 0 3 1 7 '' 1. 3A175 '1
500B1UMfg. 1,2501,610'2.5103.3504,1905,0205,860 6,700 8,31010.46012,560,16,1402,0 2510 2.0 3,00 41,85050,20050,600800BIV mied 189 1,0151,5102,0952,6153,1403.66 4.190 5,235 6,540 ,80 0.6 1300 569 1,35 20.901000BlIUnatoal 625 2,55 31,31536,610 

Peii)l 
835 1.2551,6152,0952,5102.930 3,350 4,165 5,230 6,280 8,:3101.6 255 460 1 20.92525,100OGas1Ihelms 6 3 8A4 12.6 1608 21.0 25,1 29.3 29.30033, 41.9 52,3 62.0 8337 1)6 15. 14.' 15 .209.3 251.0 293.0

Basedon 140,00 BTU'G31., -I'so levelto 2,500It. too300And350lHPsizes, , 
-- Bated on150,000BTU Gal I No, 4. No.5 ndrip .Onotava blc in 15.40 HP flange.
 

Bloel ' -POWERREQUIREMENTS Sealevel to 300 , 60 H1 .
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HERE\,ER teesad~n nsa~ ueSretD--rWih 


prdct quality ad rea producto -n asrses n p e fcen 
iraq im d: r a c ic a l expei,-: U t t e f n si e o d y r 'iv The b r oa p 

i-v g....... of .desiw n : :.. .the .nn-fan s w u
 " methods and :rodyouVselc~ hr SARGENT. .4"' ae cntinuou vctolumecto prodeto
P n uilding machines for e,er more hi::tngcd door panes ovyr a .... .
. : teffective: product cr ,'irg ae o esa.rd proae te rm sand moneEv on Your dryer. Heat source may be gaoil, Eime
TOBACCO DRYERS
J-' Strip. tem. chopneed tobaitfilm, dippee t ho l S argrfillore t aatitentaon . nd o r . .ighar entq as pioneered pn man added ase and qian a'e equalty machines+ D esigned for carefui handling of all fieoo 

ofproduction 
 oa-d ri.
 
t.ypes of tobacco; and for uniform drying. Tog'ether with wnarthentcme.s fearst ora r orcd 


ythe bfrst ractbe e wiut th . tan ie of a 
aa T . i.h.e rem o.a proeedi. coolers. and ordemtn machines (woth Sarientns padented 
 was driedsne t. w towder iag 

tobacco ing patented;iSarjet:ra!ed ordering headsproce .-and Sar,,.en.'Sstandads for (itialY.traddle pan,)And '% : textilesw - te ,v haveo man-made and :innUme;ah ibuoldinproductsmatherhainvefome tonthe a Operating economy isstandr wtto he Seno or many padubuil piotneesorduintmany hadde fseasild quicklyoat apnydmne h .obccdyr by art, .... ddesl hndh ffmarket dried bo.er...
 Each di you- s thee o hbh de-lery isipecinesn tahubeoslatales r peor adthan mayqai produtio aoht~~~~~ pelftbco nfr rie oehr wt trst a rube dryer. duiedtiominim o en o atn as aoeSaroent The-ma lrc kr v.hi wat g tth.nirrution oro­zeedir~. coolers andhorderiighmchinesc(wit3patentedpowderiedsmodrtedin aonaent.tANe 
S~retordrie had 

darcknts 
ad Sireot ptetedstadde ~io~ teesig mnemde t Oera atieful adext nies and uelle ecm'italc ith 

cov rd-es ahi a euUPtiscto Usuallv onr down -

For~ *hk~. 4t 'io rktdre b pcildein a "ond fr pud"i terueogents.' Each drerisdetne 'nd'tub lssthna pondan 

orim production Fromlel al n'ofwtr h rduti nfrl:. DrRVERS- (CNEYR TRAY-.lpvd TU L: 0 PLTRUCK NE , Ri ARV 
labcmodels,, fro tray and truck. druc-''r dredtrogou heedr edtpro wapcit ers, to huce. hichitN 3 ekr eatsecfe oitr onet i 
mult-setio conieoor dryers, eah shmyheuoowow uull n i 

r:ia:t 
 out tk*e enir truc load uheilttnoitivefrm n yestocmato,eed o d a h o ' aeiv ' '4 u 

ical. io cctil6 ? co pat ens tra (lr\- L:pha nw- : 

" FED"DRYERWSae .iR26PS"EXRTRDER:'-OcrLatiNe( O uniCONEOri, N SCyrEEN AetinDTNAOrfTo,,HU
 TNNELrn, r 

TRAY -rzpsec and TRUCKw u -nrlw neednl otocl:Gc 

For , vntferto moist ufiinre41 ~ rIt \IiotJc .rdrvIn, orle Wlt-lrl, derd. 
bothovitcriil. Small i,,r,,forc 'phli)L, n,1 for eapn il1,gntetconll 

ptrihetias dry-" Inul patcua aroronrmetlCoranaim ar,-utdotil ~l 



,,-. siFiat 

. * '7
 

SARGENT'S DRYING RESEURCH LABORATORY SARGENT R& DDRYER SARGENT PILOT PLANT DRYER 
Sargent's Dryin,- Research Laboratory will tackle It ha~it (otictpt for te t-dr'ing art prod- Twoansv drviit probl,i von have It is st'itfed dry ing. one cooling section andibv nen tict b an rnethod, this single machinehiehl' qualitieni by training aoll experience to 

pro- Saruent s 4-foot single hopper extruderill tiri(essiu inithids ofcome up with 
aIi. product testjn are combined inan exact, practical. prodtjctton -cost- this compact, hi-hlvis llii n.i'u r\if . oii(ol ,l, tistening, turingi.con:cious an~wer efficient and versatileT'.ether with Sargent enineers.,iki,.g, Itt research or pil(t

.\ ill elecCt011 of aiir-low pat ­these men vill serve .advisle, rcommend plant dr'er Stainless steel extruder hasor dttign Itril ;ln(l teChnits avalacI Thi las-,l chrone-plated grid andspecial drvintv equipment for your particular prod- paddles, is usedInoduleucts, ,ur IL a complete all-niethod> product- forparticukr proces.s. lIfre is ;n invalual' teting a great variety of products Totalunit A retractable tnodular -arriage powersource of broad experience requirement is 31,and knowledge H.P. Uses. asto liId> nietid-letet components and material,serve you and ,our industry. Send us do all Sargent dryers, well under !I,, lbs.Your iandliig equipnrni such as apron or vibrator%troblems. The more difficult theY' are, the of steam per pound of moisture removed)Cettir we ,,ii\'(,rs, trays, trucks, or othelr conveyvtn frnm product.like them Slipped completely
or hilding equipment .\liitidle ea-ils%interlock assembled. 
%ilth tit j I or 

Sargcnt lI)ryrs are installed and in operation faster than any other dryerson the market. For example, the large synthetic rubber drer shown hack5:ARG'EflT Machines Are ,ifthis tagce.Sargent upper right, was installed in less (han four weeks.pioneered its famous pre-assenitly intthod. with 
Years ago.

conqtituentPre-Assembled savin, of installation co is. Sargentsenibled. needing ships stnalhcr drvcrs comntlecl' as­only service connections at the cUstonier's lani. Larrrfor dirvers. atter assembly at our plant are separated Into shipping sizeunits ­ size of units ieing limited only t% handling capacity at the 
lsi nler's plait.Record-Quick Installations
 

At Lowest Costs 
 On Flat Cars At Our Railway Siding
A completely asseibled pilot plant Sonie corllletel,N assettibled fanrubber diryer ( with crated iotors sect tons of !arge tobacco drer withinsidel, ready for weather cover completneiitary assentilied frame­and shipment work, being readied for shipment. 

... . ".*'",r 

-1rAcorner oi it of itir fabricationi platnts .
 

with banks of dryers being pre-assembled.
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•*Model PC
Potato Chip Cooker 

"
 

*Continuousfines removal eLow FFA for Longer shelf life 
t Rapid turnover of cooking oil e Sizes from 400 to 5, 000 pounds/hour 

* 	In operation since 1957, ou: first Potato Chip Self-locking motorized screw j; cks raise the hood 
Cooker is still producing uniform chips. And today's and paddle/submerger conveyor clear of the pan for 
cookers are built for even greater reliability and complete inspection and access. Under the hood, 
efficiency, there's a clean-in-place system including a separate

sp'ay nozzle for installation in the exhaust stack. 
* 	Angled stainless steel paddkl; gently meter chips to a 

submereer conveyor that holds them beneath the Potato Chip Cookers are available in sizes to process 
cooking oil for uniform color and texture. from 4X) to 5,(XX) pounds, hour. And as with any

component of a Heat and Control cooking system. 
" Continuous circulation ot externallyheated cooking yo m ayne ut cust n iner ingoe o 

you may request custom engineering to meet your
oil keeps fines in suspension. During every minute ofu unique processing needs. 
operation, l(0)% of the oil in the entire cooking 
syv:cm circulatcs through a motorized catch box for 
continuous fines removal. Together with the 
economically low oil volume, these features provide Special Processing Options 
rapid oil turnover rates and consistently low PEA 
levels. Increase capacity while reducing cooker fuel and oil 

usage with our patented Oil/ Heat Economizer 
* 	Automatic tresh oil makeup is actuated by a conveyor system. It mounts beneath the cooker 

pneumatic oil level control system. hood, utilizing rising oil. steam vapors to preheat 

* 	Convevor svstetns are powered by two variable incoming potato slices and reduce oil losses up the 
stack.

speed. totally enclosed motors: one motor drives the 
paddle: subinerger system the mher drives both the * Continuous fines removal efficiency beyond that of 
takeout and salter cotvevors. the motorized catch box is available with our Drum 

Pre-Filter. 
" Submerer and takeout conveyors feature durable 

woven wire mesh belt witll roller chain edes. Fuel-fired, tl ..J transfer or steam-oil external heatS 

Easy-to-clean 'at-wire belt is used on the salter exchainers can he ordered to supply hot oil to the 
conveyor. Potato Chip Cooker. 

II'i lld " ?'pr, fl 'lli te,:vi a,I s'i t'crwg' Ill,, w tlfii I lt'MMl u WIt'Il'%l' lt dI, iii triai, itliii'i it i unisi nt 

HEAT AND CONTROL, INC. • 225 Shaw Road • So. Son Francisco, California 94080 * (415) 871-9234 

Call toll-free (800) 22 7-5980 except in Califomia, Alaska & Hawaii. I9s.; PC-84. 



II Model MCB 
Motorized Catch Box
 

Provides Cont inuo u
 
FinesRemoval . .. .
Re-eirculate,, Oil . 

Back into Sygst.,m 

The motonized catch box not only Shown in additionl to tile motorized catch 
continuously renove.s tines .. bits and box is the centrifugal oil circulating pump
pieces contained in CXcokinC oil ...it also set with mechanical shaft seaL coupling,
prevents f'orein matter trom entering the guard. base and TEFC motor. 
pump suctiun. p Oil piping includes o)il throttle valve: system
All )il in tile circulation system passes drain valves: ('IP take. )tt valve: and pump
thr.oi)lh a special mesh belt, constructed :icroll drain valve. 
with lifter tlights that remove the tfines and 
lar'e particles from the oil. Fhese pieces are - Inclined conveyor is driven by a fixed-speed
bh )wl off nto a catch basket, and the eear reducer: air-ductor utilizing plant high
entrained o)il re-circulates back inco tihe pressure air is provided to minimize air 
system. supply reqUiremnc 

Unit is standard on all Heat and Control " The fines removal assembly is constructed of 
potato chip, corn chip, french fry' and snack mild steel and is provided with stainless 
ftod cookers, steel covers and heat shield trim. 

HEAT AND CONTROL, INC. * 225 Shaw Road • So. San Francisco, California 94080 • 415) 871-9234 

Cal/ toll free (800) 227-5980 except in California, Alaska & Hawaii MCB-80 



* Model CTHX 
Coil-Type 

Heat Exchanger 

* Rapid, uniform external heating of 
cooking oil. 

. High thermal efficiency with 2-pass 
heat circulation. 

,Removable stainless steel tubing coil. 
IC * Fully insulated, welded steel casing. 

dim' ' 0 Economical, ready-to-run package 
unit. 

* * 	 Burner heat circulates past the heat transfer coil two 
times for maximum thermal efficiency. The welded 
stainless steel tubing coil is constructed to expose 
maximum surface area without producing hot spots

- ' ,_____ ______ 	 or requiring excessive oil volume. 

___ _._ 	 "Flanged inlet and outlet headers are built into the 
4unitized 

____ --------___ ,slide-out frame for easy service. 

•_ _ 	 stainless tubing coil, which is mounted on a 

--,,_ Rapid, continuous circulation of cooking oil through 
the coil improves heat transfer and keeps the tubing 

S.... . clean of particle accumulations. Low oil volume con­
tributes to fast turnover rates in tile cooking system

._.for better quality finished product. 

* Compact and vertical, the casing requires about one­
quarter of the floor space of comparable horizontal 
heat exchangers. The welded steel casing includes a 
removable front panel and a pressure release panel. 

Multiple layers of block and blanket insulation pro-
Shown with loontpanel removed, the CTHtX'.eatures a ilv vide low exterior casing temperatures, rapid heating
niulated caitn withremovable tubiZcoil. and quick coolitg. Allo' 	 fasteners secure the insula­

* Coil-Type Heat Exchangers come ready - for-operation tion to the casing. 
with transfer capacities from 150,000 to 3 million 
BTU/hour. And as with any component of a Heat *A single natural gas burner is mounted in the casing
and Control cooking system, you may request custom base. Its firing rate modulates automatically to main­
engineering to meet your unique processing needs. tain the desired oil temperature and compensate for 

product load variations in the cooker.
Special Processing Options 

* Light oil, LPG or combination oil.'eas burners. *All combustion piping is mounted beneath the casing
and includes a separate blower for remote mounting."Oil temperature control and fuel flow recording Burner safety features include electronic flame protec­

systems. 
 tion, spark pilot ignition and oil over-temperature
" Pump sets to circulate oil between the CTHX shut-off systems. Controls for burner, blower and 

and cooker. combustion safeguards are contained in a NEMA I 
* FM and IRI burner control systems. 	 cabinet mounted to the casing. 

Constant improvement and engineering innovations mean these specifications may change without notiCe. 

HEAT AND CONTROL, INC. • 225 Shaw Road - So. San Francisco, California 94080 • (415) 871-9234 

Call toll-free (800) 227-5980 except in California, Alaska & Hawaii. @1984 CTHX-84 X ' 



* Model AA C
 
AmbientAir Cooler
 

For Effective Cooling of 
Corn Chips, Tortilla Chips, 
Popped Pork Skins, Oil 
Roasted Nuts and other products !j j 

H[ighly effective product cooler of pull-thru
 
type for cooling corn and tortilla chips.
 
popped pork skins, oil roasted nuts and a * Choice of conveyor mesh to suit product:

variety of* other food products. modified x 1" stainless steel flat wire is 

standard for corn chips and tortillas: roller 
• Stainless steel construction with removable chain edged woven wire conveyor is available 

covers and hinged access door for easy to clean as an option for handling small size products 
operation. such as nuts and stick items. 

* Washable air filters in exhaust air duct. * Conveyor drive is TEFC variable speed. 

* Steel exhaust fan with TEFC drive is included * Model AAC Coolers are available in a range of 
for fielhi installation by purchaser. sizes to match our standard cookers. 

HEAT AND CONTROL, INC. • 225 Shaw Road • So. San Francisco, California 94080 • (415) 871-9234 

Call toll free (800) 227-5980 except in California, Alaska & Hawaii AAC-80 ,, 



-- -

CN 	 Model CF 
Continuous Oil Filter 

Continuously Filters 
Cooking Oil 

Gravity Flowi',. Using Roll Stock 
FilterMedium 

~L-~.T ~Simple 	 to Operate," Easy to Clean 

..-. 

Oil flows by gravity through the concave Hood with vent stack opening covers the 
filtering area formed by the conveyor belt entire filter area. Clean-in-place spray ball is 
that holds the filtering medium. The oil level located under hood for connection to frver CIP 
control, coupled to the conveyor drive. system. 
.aurouathicallv advances r veyor enu flow 0Special filtering medium is available in 250 yard

rolls, in a variety of porosities. to suit specific re­
incoming flow rate. Oil passing through the quirements Medium is USDA approved 
medium collects In tie sloped pan bot tom 
where it is continuouslh discharged through a Portable disposal cart for used filtering medium 
drain connection. is an optional item. 

" Manual lift is included to raise the hood for * Stainless steel construction - USDA approved. 
inspection. Further raising of the hood pivots • Package assembly, ready for quick installation. 
tle medium conveyor to give access to pan • Two size filters are standard:
bumOttOmfor[( ealSe. of( tnspect til or r n mflenance.
 Size 306 - using 36 
 wide roll with 6 ft. filter 

* Return pump can be provided when )il length 
remote 	system l)cation is desired. S;ze 369 - using 36" wide roll with 9 ft. filter 

- lengt." Model CF.T Continuous Oil Filter with 

storage tank below filter - is available as
 
an option.
 

( i[I mmi rl -m IIII t l old ctemlleekrllle Il1110 l%,il 	 'gilln he' . *pec'|.ilc lit'll, 111.1%diallia~t: \klill"Ill '11I1 . 

HEAT AND CONTROL, INC. • 225 Show Road * So. San Francisco, California 94080 * (415) 871-9234 

Call tollfree (800) 227-5980 except in California, Alaska & Hawaii E)184 CF80 
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MModel HU 
USDA approved 

fuel-firedheat exchanger 

. • 


17"
 
" Welded steel plate casing. Internal seams are sealed to 

prevent heat leaks. 

" 	Multi-layer block and blanket insulation provides low 
casing temperatures, rapid heat-ups and quick 
cool-downs. 

" Natural gas burner firing rates modulate 
automatically for a uniform oil outlet temperature. 

" 	Burner safety features include electronic tlame 
protection, spark pilot ignition and oil 
over-temperature shut-ofT systems. Explosion-release 
panels are built into tihe casing. 

" Combustion control/safety systems are prepiped and 
wired to a single control panel. 

" Stainless steel heat transfer tubing is internally 
inspectable. Return bends and headers are externally 
clamp-connected. 

* Inspectablestainlesssteel 
oil tubing. 

*High thertnalefficienc. 
., No hot spots. 

* 	Low heat-sturageinsulation. 

* Ready-for-operation 
package unit. 

• Rapid, continuous circulation of cooking oil 
improves heat transfer and keeps the tubes clean of" 
particle accumulations. 

• Low oil volume contributes to fast turnover rates in 
the cooker system. 

a USDA approved HU heat exchangers are available in 
standard sizes designed for most fryers. .As with any 
component of a Heat and Control cooking system. 
you may request custom engineering to meet your 
unique processing needs. 

Optional Equipment 

• Light oil, LPG or combination oil, gas burners. 

a Oil temperature control systems. 

* 	Inspectable pumps and piping to circulate oil between 
the heat exchanger and fryer. 

HEAT AND CONTROL, INC. • 225 Shaw Road * So. San Francisco, California 94080 * (415) 871-9234 

Call toll-free (800) 227-5980 except California, Alaska & Hawaii. 	 HU-82 



•C*
Model TD 
Tumbler Drum Seasoner 

e/'ib ,le %m i IIlStit d i ) ' 4~l 
Jfl(i Uj'ivi olijIteU IIn( )IJ spfl pr(/a Ut'Id 

The Tumbler Drum 
accepts dispensersfor 
threeformns of season-

.
 

ings 

* Adjustable ribs prev'ent 
product breakage. 

e 	 Inside the stainless steel drumn, adjustable 
longzitudinal ribs gent ly turnible chips to 
provide uniform seasoning dist ri but iot. The 
angled form ot' the ribs eliminates the build ­
tip anid break-off o' CILumps Of season tue. 

* 	 The drum 1sniountcd Onf a pora i l-
les, eel flra ' ai1d Callie adilisted to ilt­
erent anles, for arions prodIuc on and 

dtell rates. eith 

* 	 A saringseed totally ecdoed motor 
po\ Adrs And r afet, all drivethe dri. b 


coniponents aire completels, shieILded. 


9 Gentl tumbles chips 
inside a rotating drum 
to ei'enhi' seasoni all 
sides 

o Rugged stainless steel 
construction 

*The *Fn mber lDrumi Seasoner ksai'a ia he in 
CCral st(a uda rd \/sor. ast,%iI a n% corn ­

p~onef t of, a1Heat and (infl Cookingl 
stten) ton m1ayt requ[esti st,out ciimneer­

zig 1 meet youtir nit ucrOCesi. Cids 

Specil Processing Options 

is T bThe Fumbler Drum canble ordered 
dpcnsin rttingor di. urr or 

comiiation oil Sprat and dro .eeays onu1 

Fixed infeed chutes or vibratory inteed 
convevors are available to direct your 
product into the Tumbler Drun Seasoner. 

NEAT AND COiTROL, INC. 225 Show Road So. San Francisco, California 94080 (415) 871-9234 

Ca/I tol free (800) 227-5980 except in California, Alaska & Hawaii TD-83 



EOil 	 Holding Tank
 

* .4 vailable in many capacities 

* Thermostat-controlledelectric heating elements 

-. * 	 F-oldine tanks conm clicii\ store :ookinu2 oil 
durinu! \vsicmnoin-operaiion. clcainl or 

",'7 .. " .. , - ""'a:t-"i"n 	 dO)il eni,IFII"."I'Iait. lankn fior F ot lllol-tl' ul i o dmIlo .thc hommi i 
' 

mni i/c 

,AL4i A thcrnioiai opciaicN ithc cicciric lie.iii .. . . .	 .r,!'. ...... cc r il.ti #t, , ,,aril. 	 iid cn ' and 
. ,,iclcm 	 io keep oil p1c'..ci"i 

V..*r op co%cr\, pro%idc acccs, or iiicriai~i~cci tonl 

L- CI 

.~ ~*.a AdjLNIlal n ai: Or Mild 11Mc :01)"truction. 
Sholdji L iank,, :,an 'irLIcrCL ill 'I civ1c 	 il~% 

. .N.daidn apacitIi i d lc lt A tl.lld J, , iillln 
C0[II[thlCIIl ot a 11C,'I[ and 0oiirol :LOkiiwL
 
.N .. °Il . O matv . Io.
1o rcliuci :clnlolll clciccrl in 
mcci Wilr unititc procc~imii1CCd1. 

Pi -i 	 l-iaecleaning.111OLI.k. I'm and oind' ii" ' * .'\ iamkhcin M.lii c'uinrdcrcdmii ',iicr-llmcatd clo l 

"'-* .lIcc " \ioliiiiCnI.iicr al C.ca -1l-. N\iC. :,Iln he 
io rCdlIIcL :Ciclinn 1,a1101 

(iComplcicl. scaled riiks arc a~ailaiilc foring tank "i 

coVerS removed to s.ow inlet 'oe.'addir ona pri ccr.
 
. .. hol w standard too 

oHEAT AND CONT.OL, INC. 225 Shaw Ra d*So. Son Francisco, California 94080 (415) 871-9234 

Ca/I to/I free (800) 227-5980 except in California, Alaska & Hawaii OHT-85 



°Optional 

Pump Sets 

* Sets for oil make-up 

and transfer 

• ReadY..to-install 

* Heavr-dium 
conStrCtion 

SFresh oil tnake.utp or rcliahlc iran,,ier. [Heat and * \Vhate,,er the application, hoth ,el arc built for 
Control IM', aIn opt1ionil pumLp ,,.'t ciMyour rcliable operation. Ea.ch tcatItrel ,atli iron 
ullniqlle proccsin and plant la\ out reiquire- rrtp atid a tror ll\ ctlch0,cd 1iro1o0. ,ll (lotllted 
mctNt, otta rudLd ,[tcl te. \ tIlc\tblc couplimt link," 

1[1111) it) 110(0r an1d INSl .ildd h\ ,1 'tel ,:o cr. 

For oil t1AkC-up., a loit i\C dilaI' t 
rlit ,.al,.c tcd ,Punp . hlrich do not 

F ccIIc pIt11r 
t lth pl ,,tl. , ait~ 2 h,. a ",tlt * Ncrs rc rcar , -to-li,a,ll i.i 

UItI il ,ookcr to malllinla l i. IIltct[hle panl I 
o lll-t i n I , Ill -c., I" il lU ­il i ni ti Iolut r +oo c,oo ke r, tdu i-t cr+ 

[Irtir' +,., a .. tttrr ugal l'tllllp to ,0 A P11l t , arc a 
tIlloolh mtl.ol oil hcr,\tr IIecooker,. ici e\- \I1 a.m lliCor niO It l I 1lea11ai ( ,.tolook-

F . le 'ltll. * p u ailahl. In I , ar\ , I /eN olr , 
I o 

.lriateraid hloldi l. tarlk,-ro ter lro\ - e ," o I.1 re 'rortiail coIl ,.oil I'\ I'lll rIletIeCr1Irt 
lilc\ wtitr p';+llm I0 le t o . C 

" . lat\m it . IIl'Lx r tll1ljtl I~lO,',.,,ll'II '.'k1' 

HEAT AND CONTROL, INC. - 225 Show Road • So. San Francisco, California 94080 - (415) 871-9234
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ANNEX A.
 

SOURCES MARKETING INFORMATION.
 

Person Contacted Company Name 
 Location Te h
 

1. Dan Milinovich Bonner Packing Co., Fresno, Ca. 
209-441-7400
 
2. Randy Wilty Cade-Grayson , Vista, Ca. 619-941-2733
 
3. Ben. Benigno J.F. Braun Co. 
 515-997-2200
 
4. Geo. Souza,Jr. Mariani Packing Co., 
San Jose,Ca. 408-288-8300
 
5. Steve Stapleton Stapleton Spence, 
 408-297-8815
 
6. Bert Goldman L.A. Nut House, 
 Los Angeles,Ca. 213­
7. Mike Carbonaro Hershey Imports, 
 Nj. 201-388-9000
 
8. Harold Zwirn Fiesta Nut Co., 
 800-645-3318
 
9. Michael Kraidy Sun Ripe Co., 
 College Park,Md. 301-474-4783
 

10. James Rinella Sun World 
 Irvine,Ca.

11. Frank Light Consultant 
 La Jolla,Ca. 619-454-8014
 
12. Brad Eisold Organic Farms 
 Md. 301-595-5151
 
13. Donald Shugrue Vacu Pack 
 Ca. 707-823-3976
 
14. Gladstone Soloman 
 Miami, Fl. 305-223-8991
 
15. R.D. Fizzell General Foods, 
 White Plains,NY. 914-335-5708
 
16. R.C. Turner,Jr.Nabisco Brands, 
 East Harbor,NJ. 201-884-3277
 
17. E. McNeil USDA Washington,DC. 202-447-2083
 
18. Cy Plutzer Rifhmore Trail Mix, Ca. 818-787-2510
 
19. Robert Soto Hadley Farms 
 Palm Springs,Ca. 714-.849-4668
 
20. F. Crawford 
 Pacific Fruit News, Ca. 408-728-3113
 
21. D. Spanser 
 Calif. Live~tock Reporting, Ca. 916-445-4478
 
22. J. Quinn 
 Rio Del Mar San Francisco,Ca. 415-421-6902
 
23. Zizi Gibbs Gentry Foods, Watsonville,Ca. 408-842-8261
 
24. Brian Todd American Inst. 
of Food Dist. NJ. 201-791-5570
 
25. Dan Judge The Almanac 
 Md. 301-876-.2052
 
26. Frank Mosebar Dried 
Fruit Assn. of Calif. Ca. 408-727-9302
 
27. David Rospin California Delicacies 
 Ca. 408-727-0137
 

Sourcr_- of Technical Information.
 

1. Dr. J.H. Moy University of Hawaii Ha. 
808-948-8210
 
2. Dr. Lazlo Somogyi ETEL, Inc. 
 Ca. 415-527-7430
 
3. Charles Schoitsleeve Sargent Co. 
 Ma. 617-692-6371
 
4. G. Martinez 
 Procter & Schwartz, Inc. Pa. 215-443-5200
 
5. Thomas McKenzie Heat & Control 
 Ca. 415-871-9234
 
6. Dr. Victor M. Lewis Bryon Agricultural Pty.Ltd
 

Rushcutters Bay, NSW, Australia 
 61-02-31-0671
 


