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Preface

The design and development of farm machinery plays a crucial role in advancing agricultural
practices and enhancing productivity. The BRRI auto seed sower machine stands as a remarkable
example of such innovation, engineered to transform rice seedling preparation by integrating
precision and automation into the sowing process. "BRRI Auto Seed Sower: An Engineering Design
Perspective” serves as a comprehensive guide to understanding the technical intricacies and design
principles behind the machine. The purpose of this compilation is to bridge the gap between
theoretical knowledge and practical application, offering readers detailed insights into the machine’s
design, functionality, and operational parameters. Through detailed explanations and technical
insights, readers will gain a thorough understanding of how each element contributes to the
machine's overall functionality and efficiency. It delves into the engineering aspects of the machine,
including its components, mechanisms, and the innovative technologies that contribute to its
efficiency and effectiveness. It is my hope that this book will contribute to the continued evolution
and improvement of agricultural machinery.




Director General
Bangladesh Rice Research Institute

Foreword

The BRRI auto seed sower machine integrates cutting-edge technology with practical agricultural
needs. The book “BRRI Auto Seed Sower: An Engineering Design Perspective" compiled by Dr.
AKM Saiful Islam, offers an invaluable exploration of the technical aspects and design intricacies of
this machine. It provides a detailed and comprehensive analysis of the machine's design, elucidating
the principles and innovations that underpin its functionality. The detailed technical descriptions and
analyses presented in this book will aid further development of the BRRI auto seed sower machine.
Dr. Islam’s work in compiling this book is a significant contribution to the field, offering both inspi-
ration and practical knowledge to those involved in agricultural engineering and rice cultivation. I
am confident that it will serve as an essential resource for engineers, researchers, and practitioners in
the field of agricultural machinery. I extend my sincere congratulations to Dr. Islam for his dedica-
tion and expertise.

———

(Dr. Mohammad Khalequzzaman)




Chief Scientific Officer
Farm Machinery and Postharvest Technology Division
BRRI, Gazipur

About Project Director

Dr. AKM Saiful Islam graduated from the Department of Farm Power and Machinery, Bangladesh
Agricultural University, Mymensingh and received chancellor award for achieving first position in
graduate course. Dr. Islam obtained MS degree from the same university in 1996. He completed
postgraduate diploma course from Silsoe College, UK in 1997. Dr. Islam obtained PhD in
Agricultural Engineering from the Department of Farm Power and Machinery, Bangladesh
Agricultural University, Mymensingh in 2012. He started his career as a Scientific Officer in Farm
Machinery and Postharvest Technology Division of Bangladesh Rice Research Institute in 1998. Dr.
Islam developed training manual for seedling raising techniques, BRRI weeder, rice-wheat reaper,
BRRI open orum thresher, BRRI rice-wheat thresher, BRRI whole feed combine harvester. He is
involved in the invention and development of mechanized seedling raising techniques, BRRI seed
sower, BRRI auto seed sower, BRRI rice transplanter, BRRI semi automatic rice transplanter, BRRI
solar light trap, BRRI urea super granular fertilizer, BRRI power weeder, BRRI rice-wheat reaper,
BRRI rice-wheat thresher, BRRI panicle thresher, BRRI whole feed combine harvester, BRRI head
feed combine harvester, BRRI straw rope maker, BRRI air blow rice mill, BRRI compact rice mill,
BRRI mini rice huller and BRRI short and long rice processing technology. At present, he is working
as a Chief Scientific Officer and Project director of the Project "Strengthening Farm Machinery
Research Activity for Mechanized Rice Cultivation (SFMRA)”.




About project

The project "Strengthening Farm Machinery Research Activity for Mechanized Rice Cultivation" was
approved for implementation from July 2019 to June 2025 at an estimated cost of Tk 4400 Lakhs. The project
is being implemented by the Farm Machinery and Postharvest Technology Division of Bangladesh Rice
Research Institute under the Ministry of Agriculture in 12 upazilas of 12 districts of seven divisions of the
country. One of the main objectives of the project is to strengthen farm machinery research activities for
sustainable rice cultivation. The specific objectives of the project are (a) Developing nine agricultural
machinery and technologies suitable to the socio-economic condition of the farmers: i.e. rice transplanter, mini
combine harvester, power weeder, reaper binder, compact rice mills, rice transplanter-cum-fertilizer, straw rope
maker, seed sower machines, post-harvest management and renewable energy (solar and briquette machines);
(b) Further development of the machinery by collecting feedback from the stake sholder through 324 adaptive
trials; (c) Providing hands-on training to 6480 machine operators, farmers, mechanics and service providers
and 200 local agricultural machinery manufacturers and extension officers/workers to increase their skills on
modern agricultural machinery; (d) Capacity buidling of 20 scientists and 20 workshop workers for the
research on modern agricultural machinery through higher education and training; and (e) Modernization of
exisitng farm machinery research lab-cum-workshop. The project activities are a) Developing nine agricultural
machinery and post-harvest technologies suitable for sustainable rice production i.e. rice transplanter, combine
harvester, power weeder, reaper binder, compact rice mill, rice transplanter-cum-fertilizer, straw rope maker,
seed sower machine, post-harvest management and renewable energy (solar and briquette machines); b) To
procure prototypes from abroad and preparing indigenously adapted machines through reverse engineering and
applied research; ¢) To develop machine according to the feedback obtained through practical field tests; d) To
conduct 324 two-day residential hands-on training on seedling raising techniques, operation, repair and
maintenance of rice transplanters for mechanized rice transplanting; e) To sensitize 6480 farmers, machine
operators, mechanics, farmer groups/farmers associations, service providers about utility of agricultural
machinery, operating techniques, repair and maintenance through 324 practical field tests of BRRI developed
modern machinery; f) To publish the training schedule and names of the trainees in the form of a database on
the BRRI web site to maintain transparency and accountability in the training program and to avoid duplicity
in the selection of trainees; g) Developing 10 skilled scientific manpower through three months of overseas
training; h) To organize short term (7-10 days) training of 10 scientists in agricultural machinery manufacturing
countries; j) Conducting 10 trainings of three days duration on transfer of machinery technology to the farm
machinery manufacturers/extension officers/workers; j) To enhance quality research skills by establishing
machine testing lab (375 square meters) with modern equipment for machinery quality control; k) Develop a
commercial approach to agriculture through limited long-term use of farm machinery and rental machinery
service providers in the project area; 1) Building co-operation between researchers, extension workers,
manufacturers and farmers; d) Development of 2,500 cubic meter research field/plot for head office research;
d) Vertical extension (450 square meters) of farm machinery lab cum office building at head office; n)
Construction of machinery display cum ware house (150 sq m to 750 sq m in 5 Regional stations) for display
room at BRRI Regional stations; (v) Skilling of 20 workshop workers through training in machine prototyping,
repair and maintenance; d) To provide necessary technical assistance to the entrepreneurs and machinery
manufacturing institutions/factories serving through the Department of Agriculture Extension for ensuring the
use of sustainable agricultural machinery at the field level. Recruiting 11 persons (one office assistant cum
computer programmer, two bench mechanics, two lathe-operators, two tin smiths, two hammer men and two
drivers) through outsourcing to support the project director in project execution. Scientists of FMPHT division,
research assistants, Accountant of Accounts division and staff of Planning and Evaluation division are working
on the project as additional responsibilities.




What is BRRI auto seed sower machine

The BRRI auto seed sower machine for sowing rice seeds in trays is a specialized agricultural
machine developed by the Bangladesh Rice Research Institute (BRRI) to automate the process of
sowing rice seeds into seedling trays. This machine is designed specifically to improve the efficiency
and accuracy of the seedling preparation stage in rice cultivation, where rice seeds are placed in trays
to grow into seedlings before being transplanted into paddy fields. The machine is ideal for
commercial nurseries that produce large volumes of rice seedlings for transplanting. It supports
mechanized farming operations by providing uniform seedlings that are essential for mechanical
transplanting systems.

Key Features
1. Precision seed placement

o The machine ensures that rice seeds are evenly and accurately placed in seedling
trays, which is crucial for uniform germination and healthy seedling growth.

2. Automated seed sowing

o The machine automates the entire process of seeding, reducing the need for manual
labor and ensuring uniform seed distribution across all trays.

3. Adjustable seeding rate

0o Operators can adjust the seeding rate according to the specific requirements of
different rice varieties, allowing for customization of seed density.

4. High capacity

o Designed for large-scale operations, the machine can process multiple trays quickly,
significantly increasing the efficiency of nursery preparation.

5. Durable construction

0o Made from robust materials to withstand the rigors of continuous use in agricultural
environments, the machine is built for durability and long-term reliability.




Purpose of developing BRRI auto seed sower machine

The purpose of developing BRRI auto seed sower machine is to address several key challenges in
rice cultivation and improve the efficiency, consistency, and scalability of the seedling preparation
process. Here are the primary purposes:

e Labor reduction: Traditionally, preparing rice seedlings for mechanical transplanting is
labor-intensive, involving soil preparation, manual seeding and watering. The machine
automates these tasks, significantly reducing the need for human labor.

* Time savings: The machine speeds up the seedling preparation process, allowing
farmers to produce large quantities of seedlings in a shorter time frame, which is
particularly important in large-scale farming operations.

e Improving uniformity: The machine ensures uniform seed placement. This leads to
uniform seedling growth, which is crucial for successful transplanting.

* Reducing human error: Manual seeding can lead to uneven seed distribution. The
machine minimizes this error by automating seeding, watering and soil distribution
process.

e Scalability: The machine can handle the large volumes of seedlings needed for
transplanting. This scalability supports large farms and commercial nurseries.

e Cost savings: The machine reduces operational costs associated with labor and resource
management, making rice production more profitable.




Characterisitics

The key characteristic of the BRRI auto seed sower machine is given below:

1. Precision Seding

e Accurate seed placement: The machine ensures the uniform placement of seed in
the seedling tray.

* Adjustable seeding rate: Operators can adjust the seeding rate to accommodate
different rice varieties or desired seedling densities.

2. Automated soil handling

* Soil filling: The machine can automatically fill trays with soil or a growing medium,
ensuring optimal amount of substrate for seed germination.

* Soil leveling: After filling, the machine levels the soil to create a uniform surface,
which is crucial for even seed placement.

3. Integrated watering system

* Controlled water supply: The machine includes a watering system that delivers the
right amount of water to each tray, promoting consistent moisture levels for seed
germination and seedling growth.

4. High throughput and efficiency

* Mass production capability: The machine is capable of preparing a large number of
trays in a short time, making it suitable for commercial-scale operations.

* Time-saving: The machine significantly reduces the time required compared to
manual methods.

5. Compact design

* Space-efficient: The compact design ensures that the machine can operate in limited
spaces, making it suitable for a variety of nursery setups.




Technical Specification

Name: BRRI Auto seed sower
Model: BRRI ASSM2024
Taking I=length, w=width, h=height, t=thickness, e=diameter, r=radius.

1. Machine (overall) 1= 3138 mm, w=888 mm, h=965 mm. Made of (38x38x78) mm
C-channel.

2. Motor is HP=0.5, RPM=1400, ratio=1:20, single phase 220V.

3. Gear box 1=145mm, w=130mm, h=190mm.

4, Motor case 1=420mm, w=310mm, h=245mm.

5. Base frame 1=3048mm, w=38mm, h=78mm.

6. Base stand 1=610mm, w=130, h=383mm. Made of (38x38x2) box frame.
7. Motor stand [=457mm, w=200mm, h=238mm.

8. BRRI Manual seed sower machine. Seed capacity-10kg.

9. Main shaft I=697mm, g=25mm.

10.  Main power shaft opposite shaft block bearing UCF204, Bearing no.-6204.
11. Sub power shaft bearing cover out ¢ 41.3mm, bore =35mm, Bearing no.-6202.
12.  Main power shaft bearing cover out @ 59.3mm, bore 6=52mm, Bearing no.-6304.
13.  Opposite power shaft [=690mm, e=25mm.

14.  Power shaft V pulley out =63mm, bore g=20mm.

15.  Main power shaft sprocketl- out @ 90mm, bore g=25mm, teeth no-28.
16.  Main power shaft sprocket chain T35 1=710mm.

17. Sub power shaft 1=770mm, g=20mm.

18.  Main power shaft sprocket2- out 6=42mm, bore ¢=15mm, teeth no-12.
19.  Main power to sub-power shaft sprocket chain 2 T35 [=490mm.

20. Sub power shaft V pulley out g=42mm, bore g=15mm, Material- Nylon.
21.  Main power shaft sprocketl- out e=90mm, bore ¢=25mm, teeth no-28.
22.  Sub power shaft sprocketl- out g=42mm, bore o=15mm, teeth no-12.

23. Idle shaft I=630mm, o=10mm.

24. Idle shaft roller out g=42mm, bore g=10mm.

25.  Conveyor V belt 5,588 mm.

26.  Gear box shaft sprocket out g=64.5mm, bore g=22mm.

27.  Motor coupling flangel- 1=43mm, out e=30mm, bore g=20mm.

28.  Motor coupling flange2- 1=35mm, out 6=26mm, bore ¢g=15mm.

29.  Bed soil hopper base 1=485mm, w=150mm, t=2mm.

30.  Soil conveyor roller bearing cover out 9=72mm, bore g=28mm.

31.  Soil conveyor roller bearing no.=6002.

32.  Top soil hopper base I=380mm, w=150mm, t=2mm.

33. Soil conveyor roller I=637mm, out 6=67mm, bore g=12mm.

34.  Bed soil hopper 1=620mm, w=382mm, h=350mm




35.
36.
37.
38.
BY.
40.
41.
42.
43.
44.
45.

Bed soil hopper extra part I=812mm, w=590mm, h=210mm.

Agitator shaft I= 730mm, =20mm.

Agitator shaft bearing no.-6002.

Agitator power supply sprocket out g=60mm, bore g=15mm, teeth no.-18.
Agitator power supply chain 1=500mm, size-T35.

Soil conveyor flat belt I=635mm, w=310mm, t=3mm.

Top soil hopper 1=620mm, w=382mm, h=350mm.

Soil control brass frame 1=602mm, w=115mm, h=60mm.

Tray cleaner frame 1=750mm, w=40mm.
Water tank 1=545mm, w=400mm, h=310mm, capacity 44 liter (Made of plastic).

Engage/disengage coupling-round coupling 1=40mm, g=41mm, bore ¢=12mm. Sprocket
coupling 1=21mm, 6=42mm, bore ¢=12mm, teeth no.-12.







SUB-A;;EMBLY DESCRIPTION SHEET

NO

(I( SUB-ASSENBLY .
N ———

MAIN BASE SUB-ASSEMBLY .
N ——

POWER TRANSMISSION SUB-ASSEMBLY -
N ——

BED SOIL HOPPER SUB-ASSEMBLY .
N ————

ENGAGE DISENGAGE SUB-ASSEMBLY -
N —

BED SOIL LEVELLER SUB-ASSEMBLY .
N ——

BRRI MANUAL SEED SOWER SUB-ASSEMBLY -
N ——

TOP SOIL HOPPER SUB-ASSEMBLY -
N ——

TRAY CLEANER BRUSH SUB-ASSEMBLY .
N ———

WATER TANK SUB-ASSEMBLY .
N —

MOTOR SAFETY GUARD -
S ———
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