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Summary

I. Title
The development of a complex mechanical system that peels the fruit,

removes the ovary, divides and slices the fruit.

II. Performance Compared to Goal

Items of Evaluation Goal Method of Evaluation Result
1. Development of a
i Whether each feature
mechanical system for ] ]
] ) works In a sequential — Test sample product. Pass
peeling, removing ovary,
. .. manner.
dividing and slicing
- Use a measuring
) Whether the thickness of instrument to measure
2. The thickness of peel ) ) . Pass
peel is 2T or thinner. the thickness after
peeling.
The system should work
3. The speed of each )
foat on more than 10 fruits/ — Test sample product. Pass
eature
minute (based on apples).
4. Check debris of ovary | Check that the remaining o
. . — Check the remaining
after removing the part of ovary is less than Pass
part of the ovary.
ovary. 10% of the ovary.
-Size of product:
. . 300(W)X800(D)X500(H) or
5. Lightweight and - Measure sample
¢ desi smaller duct Pass
compact design . roduct.
P & -Weight of product: 40kg P
or lighter
6. Sample production for ) ) ) )
-3 units —Production Five units
sale
- Application for
patent submitted.
Application No. o
o o Application
7. Application for patent | - 1 application (10-2015-0059761) .
] submitted.
Name: Fruit
processor with
power system.
) - Technical application Contract
8. Technical trade - 1 case . .
(business) signed.
) - Participation in food )
9. PR and display - 1 case fai 2 fairs.
airs.




M. Purpose and Needs of R&D

- To develop a complex mechanical system that can peel the fruit, remove the ovary,

divide and slice into desired number of pieces.

- To develop a mechanical system that operates continuously to increase efficiency.

- To make each feature adjustable for wider selection of users.

- To make it possible to adjust the number of pieces and the thickness of slices.

IV. Contents and Scope of R&D

To develop an automated peeling and slicing system for cafeterias in schools, army

bases, and companies and apple processors.

o

To improve the inefficiency of the existing fruit peelers that simply peel the
fruit.

The existing fruit peelers simply peel the fruit and require additional labor to remove
the ovary, divide into pieces, and slice the pieces. Also, it requires too much cost
and space to purchase and install the peeler, divider, and slicer separately to reduce
efficiency and productivity. Therefore, a convenient mechanical system has been
developed to peel, remove the ovary, divide and slice the fruit all with one
mechanical system.

To develop a mechanical system that can adjust the number of pieces and the
thickness of slices.

As the number of pieces and the thickness of slices can vary according to the size
and purpose of apples, the system can adjust the number of pieces and the thickness
of slices as desired.

Number of pieces (able to remove the ovary without dividing or divide into 2, 4, 6,
8, 12, and 16 pieces).

Thickness of slices: 3mm ~ 8mm

Designed for users to adjust each feature to peel, remove the ovary, divide,
and slice the fruit.

Users can conveniently adjust the system and easily choose to divide and slice the
fruit without peeling or to peel and remove the ovary without dividing as desired.

The efficiency of peeling
The thickness of peel should not exceed 2T (+0.5T) and the peeling speed should be
fast enough to process more than 10 fruits per minute.

Compact and lightweight design.
The design is compact and lightweight to replace the existing three systems without
taking as much space for cafeterias and kitchens with limited space availability.



o Continuous operation

- The existing peeler was partially manual and required users to insert the fruit,
remove the fruit after peeling, and insert another fruit to restart the machine after
each fruit. As the old system was very inefficient, a continuously operating system
was developed.

0 Study of adjustment to abnormal-shaped fruit
— The fruit should be inserted into the rotating probe through the center, and the center
of the ovary-removing cutter passes through the probe to remove the center of fruit
to remove the ovary of abnormal-shaped fruit.
- With a spring installed on the peeling rod, the peeling rod always stays on the
surface of fruit even when the surface of fruit is uneven. Therefore, the peeler can

peel fruit in any shape.

V. Outcomes of R&D

We have achieved satisfying results for most of the purpose of R&D and completed
fabricating samples of the mechanical system that can peel fruit, remove the ovary,
divide and slice the fruit. We have participated in the 2015 Seoul International Food
Industry Fair to supply the product to ‘Cheongsong-gun Agricultural Technology
Support Center’ and prepare for commercialization of the product. We have also

applied for patent to secure industrial property rights.
VI. Accomplishment and Application Plan
1) Accomplishment

A) Improved the inefficiency of the existing fruit peelers that simply peel fruit.
-We have developed a convenient mechanical system that can peel, remove the

ovary, divide and slice the fruit.

[ Product Configuration and Design |

—-An index part that rotates and circulates three rotating probes.

—-A cutting part that moves up and down the rotating probes.

—The rotating probes are in the shape of arrowheads to make it easy to insert the
fruit and hold the fruit secured in place.

-A main gear is combined with an auxiliary gear to rotate each probe.

~Mold design and fabrication complete — (press, precise casting).

[ Developed a cutter that can remove the ovary and divide the fruit. ]

~The center of cutting part for removing the ovary has the diameter of 202 (for
apples) and able to divide the fruit into 0 to 16 pieces.

_10_



[ Developed a peeling cutter. ]

-The existing cutter was in the shape of a potato peeler, but we have designed a
semi-circular blade to improve performance.

-The peeling cutter has a spring so it is elastically kept against the surface of
fruit that rotates on the rotating probe.

[ Developed a slicing cutter. ]

-Decided the shape, material, and processing of cutter.

-The fan-shaped blade minimizes the load when slicing and allows slicing while
peeling.

[ Developed a CAM system that can move the position of fruit for each process. ]
- Moves the fruit for each process.

[ Developed a return system for the ovary-removing/dividing cutter. ]
- Studied a way to send the ovary-removing and dividing cutter to go back to
the original position after cutting.

[ Developed a system that can peel and slice at the same time. ]

- When the fruit rotates, the peeling blade peels the fruit, and the fan-shaped
slicing blade moves back and force from the surface to the center of fruit at the
bottom of the fruit to slice the fruit as the fruit rotates.

B) Developed a system that can adjust the number of pieces and the thickness of
slices.

[Developed to adjust the number of pieces and the thickness of slices as desired
by users.]

~Number of pieces (able to divide into 0, 2, 4, 6, 8, 10, 12, or 16 pieces; user can

choose the right blade for the desired number of pieces.)

~Thickness of slices: 3mm - 8mm (user can adjust the washer that decides the

gap between the blades to set the desired thickness.)

C) Developed to adjust each feature to peel, remove the ovary, divide, and slice the
fruit.

- Users can simply adjust each feature according to the type and purpose of
product for convenience.

D) Maximized efficiency of peeling.
~Thickness of peel: About 1.5T (+£0.5T) that is thinner than manual peeling.

~-Peeling speed: Processes more than 10 fruits per minute (continuous operation).

_11_



E) Compact and lightweight system

- The system is designed compact for kitchens with limited space availability.
- Dimensions: 300(W) X 660(D) X 400(H)

Weight: 35 kg

- Made smaller and lighter than initially planned.

F) Developed to allow continuous operation.
- The system peels, slices, removes the ovary, and divides the fruit in a

continuous motion, and users should simply insert the fruit into the probe.

G) Study of adjustment to abnormal-shaped fruit.

- For application to abnormal-shaped fruit, the center of the ovary-removing
cutter passes through the probe to remove the center of fruit to remove the
ovary of abnormal-shaped fruit. With a spring installed on the peeling rod, the
peeling rod always stays on the surface of fruit even when the surface of fruit

1S uneven.

H) Field application of developed system

- The sample was rented to a fruit processor to ensure the efficiency of the
system and to identify and correct the problems with its performance and
features. Then, we sold the sample to ‘Cheongsong-gun Agricultural Technology
Support Center and the apple growers of Cheongsong-gun (May 20, 2015).

_12_
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