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NOTICE Ref. No. : JCI/Bale Press/2025-26/01. Date: 09-04-2025

Sub.: Inviting QUOTATIONS from Bonafide, skilled & resourceful vendors for

development of suitable designs of an existing modified Jute Bale Press machine
available at JCI.

The Jute Corporation of India Limited (JCI) is a working as a nodal agency of
Government of India for conducting raw jute purchase from farmers in Minimum Support

Price (MSP). Besides doing MSP operation of raw jute JCI also carries our various JDP
activities.

This is to bring an information for all concerned that JCI has already developed a
prototype bale press machine for preparing raw jute bales. The said bale press machine
is developed in collaboration with CSIR-Central Mechanical Engineering Research
Institute (CMERI). The design of the said bale press machine is attached herewith this
notice for reference and knowledge of all concerned. The developed machine is installed
at Katwa DPC, JCI. JCI intended to do further modification in the design.

With reference to the Captioned Sub. & Ref. No., The Jute Corporation of India Limited
(JCI) is inviting quotation for further development of suitable designs in line with the age
old bale press machines used by jute industry for the purpose of jute bale preparation
and in line with the modified Jute Bale Press machine available at Katwa DPC, JCI. The
Vendors are requested to submit their respective Quotation along with their design,
proposal & corresponding rates to JCI (address mentioned below).

Essential Criteria for vendors to develop suitable designs of the proposed Jute Bale
press machine are mentioned below:

1. Valid registration in the form of Trade License, Memorandum and Articles of
Association (If the applicant is a company), MSME Registrations, PAN and
Partnership deed (if any).

GSTIN (If applicable)

3. Experience - The applicant should possess good track records for designing &
manufacturing of Bale Press machines and/or must have minimum 5-year
experience in manufacturing, installation & operationalization of raw jute Bale Press
or similar type of machines.

4. Bidders are requested to submit their Proposal of design considering below
mentioned three options,

a) Hydraulic Type (With electrical type) Bale Press Machine.
b) Electrical motor driven type Bale Press Machine.
c) Bale Press Machine with no electric involvement.

5. Following points should be considered during development of the required design.

a. Proposed compact Bale Press machine shoy|d be robust in design.

N
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b. Bale making time should be completed by 2-3 minutes.

c. The machine should be able to withstand 150 to 200 bales preparation cycle per
day.

d. The bale size shall be 4.5 ft x 2.5 ft x 1.5 ft, or the minimum possible dimensions
to accommodate 150 kg of raw jute.

6. Maintenance should be easy, and spare parts should be easy to source.

7. This notice is issued to finalize a suitable design for the raw jute bale press machine.
JCI may subsequently invite tenders for the development of the bale press machine
based on the finalized design.

8. Must have executed business of at least Rs. 50 lakh or more per single calendar
year for at least three years with supporting documents (purchase order or order
completion certificate or any relevant documents).

9. Selection Procedure:

a) All bidders are requested to submit their bid along with the details of the design
and proposal to JCI by 18-04-2025 at 2:00PM.

b) Evaluation Criteria:
Evaluation for selection of the suitable agency will be on the basis of a weighted
scoring system. Weighted scoring system will be as per below.

Item Sub Head Score Remarks
Total Experience in the field | 10 X (No of year of
of Machine manufacturing | experience / Highest no
(Year) of year of experience)

Total Experience in the field | 10 X (No of year of
of Bale Press Machine | experience / Highest no

Technical | Mmanufacturing (year) of year of experience)

Evaluation Total Marks is 70 All successful bidders will be
called for presentation on the
details of the design and

Design working plans timelines etc.
Committee of JCI will finalize
the marks for each agency.

ETZEIE(?L Price quoted for the design ;’?I c);)(Lowest Price / Bid

Note: :

» Vendors will be selected based on the total marks obtained as per the above criteria.

» Points of highlight on the Presentation of the design
Robustness of the machine, Required Manpower details, Time taken for preparing bales,
Required Pressing Time, Brief Specification of Materials to use for machine and parts, List of
material, Dimension of the machine, Compression Ratio of the press, Possible dimensions of
the bales, details BOQ, Motor rating, Grouting details, Anchoring regarding, Feeding of raw jute
& delivery of bale procedure, Bale producing quantities per day.

* Proposal of the bidders will be evaluated separately for each type of design as per the point no
4 above
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10. Auth(_anti.cated copy of documents, duly self-attested about the details of business
mentioning the products by the agency in last years to be submitted along with the
bid.

The submitted Quotation(s) to be submitted at Patsan Bhavan, 3rd & 4th Floor, Block-
CF, Action Area - 1, New Town, Kolkata — 700156 by 18-04-2025 at 2:00PM. The
quotations will be opened on 18-04-2025 at 2:30 PM at the same venue. Pre-bid
meetings will be held at 2:30PM on 11-04-2025. For any further details bidders may
contact Mr. Koushik Das, Manager (O/M), JCI (Contact Number: +91 9593163744,
Email: kd2823@jcimail.in)

On §ubject of the bid, the Bidders should mention “Development of suitable successful
designs of an existing modified Jute Bale Press machine available at JCI". Bidder's

contact Mobile number should be mentioned in the proposal.
The Bidder should have at least Valid PAN Card, GST registration & Bank A/C. no.

N.B: Undersigned reserves the right to Cancel or Reject any or all the Quotations without
assigning any reason, Or, Undersigned reserves the right to cancel captioned Quotation

Invitation.

Format for Price Bid

SINo | Type of Bale Press Machine Charges for the | Other Charges (If

Design design (Rs) any)
1 Hydraulic Type (With electrical type)
Bale Press Machine.
2 Electrical motor driven type Bale
Press Machine.
3 Bale Press Machine with no electric
involvement.
Thanking You,

Yours faithfully,
Kalyan Kumar Mazumdar

General Manager (O/M)
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Abstract :

The raw jute plays an important role in the socio-economic and ecological settings in India. Due to
biodegradable nature the natural fiber has a contribution to the environment and it is also the friend
of soil and water. It has having a unique characteristic of absorbing atmospheric CO, that is one
major greenhouse gas and exhale O, more than needed for air purification. The jute fiber helps to
reduce deforestation because the products made from jute can substitute the use of wood. The paper
pulp is also being manufactured by jute and it contributes in restoring forest. The jute is considered
as sustainable as it creates to the environment and recycling in nature. However, beside
environmental benefits, jute is contributing towards the economy of India since a long time.

Since long tile, the Jute Corporation of the India (JCI) had been involved in processing and making
of bales from the raw jute for ease of transportation so that maximum amount of jute fiber can be
transported to many parts of the country and also to abroad. The processing of raw jute to the bale is
a long method and to perform this operation good quality machine is required. At present the
available machines at different DPC offices of JCI in west Bengal are very old, primitive and
required more time and labour for the making of bales from raw jute. Four to five numbers of steps
with huge efforts are involved in making a complete bale. Hence to overcome these problems, a
combined (mechanical cum hydraulic) operated Bale Press Machine has been developed at CMERI
which is suitable for making of bales from raw jute. The developed machine has been tested
successfully, and it is being installed and commissioned at DPC Katwa (JCI).

WA
Report Issuance Authority : Name : Ashok Kumar Prasad Signature :
ostoe | 2024

Forwarded by Group Head: Dr. D. N. Ray, Sr. Pr. Scientist and Head ISEG

Page 2 of 6




PROJECT COMPLETION/KIA/CLOSED REPORT

i. Project Title: Development of a Modified Version of Press Machine suitable for Bailing raw
Jute

ii. Assisting units/divisions/individuals/external sources : Advanced Manufacturing Center
CSIR-CMERI
iii. Introduction :

Jute is an important natural fiber crop in India next to cotton. In trade and industry, jute
crops known as raw jute as their uses are almost same and play an important role in the
country’s economy. The raw jute was originally considered as a source of raw material for
packaging industries only. But it has now emerged as a versatile raw material for diverse
field of applications, such as, textile industries, paper industries, building and automotive
industries, use as soil saver, use as decorative and furnishing materials, etc. The raw jute is
bio-degradable in nature and a renewable source, it is considered as an environment
friendly crops and it helps in maintaining the environment and also ecological balance.
Now-a-days, the people of the world are very much worried about the growing
environmental pollution and ecological degradation and they are trying hard to find out a
real solution to mitigate this problem. In the process, they find out the virtue of the use of
natural fiber like raw jute and as such there is a prospect of the crop in future. Jute as a
natural fiber has some definite inherent advantages. Its silky luster, high tensile strength,
low exhaustibility, considerable heat resistance and long staple length are the qualities that
cannot be matched by synthetic fiber. Further attraction of Jute lies in its easy availability,
inexhaustible quantity at a comparatively cheaper rate than other materials; it can easily be
blended with other natural and manmade fibers.

iv. Conceived/Initial/Proposed objectives of the Project :
» Development of Combined Bale Pressing Machine.
e Compact size
e Single stage operation.
e Transportable in nature.

v. The objectives achieved

Developed a Combined Mechanical cum Hydraulic Jute Bale pressing machine for
packing of raw jute.

i.  Details of the work done
e Basic idea involved, its novelty/uniqueness/outstanding features
> Incorporation of Hydraulic unit for fast pressing and to obtained accurate
bale size within short time.
» Reducing the Machine size to compact.
» The machine can be transported as per the requirement.

e Details of materials (traceability / accuracy):
» The raw materials utilized mostly conform to ISO standard.

e Equipment utilized:
> For the development of the Hydraulic bale press machine the available
existing machining facilities of CSIR- CMERI, was utilized including the CNC
machines for better accuracy and finish & also to reduce the machining time.

AJM&M\
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e Process/technology development details (variability in condition, range/limits) :
> The project leads to the development of a new process and technology for
making the bale by using the raw jute.

e Design and engineering details (including industrial specs of Raw Material and
Equipment) :
v Design and engineering details were considered to obtain better design and
accurate finished product. The raw materials utilized are all of ISO Standard.
For detail, please refer to Annexure-l.

¢ Instruments for operating/ realising the technology/process
= One manuals will be prepared for safe operation of the machine.

e Safeguards and precautions
+¢ Indication has already been marked on the machine for the safeguard and
precaution while running the machine to prevent any accident to occur.

o Trouble shooting and unusual conditions resolution
= |t will be clearly mentioned in the manual for any type of trouble shooting and
unusual conditions.

e Environmental considerations:
= The environmental condition does not have any effect on the machine.

¢ Any special requirements (RMS, Equipment, Manpower)

e & # 10y

downok . cs EETvEA

CAD Drawing of Mechanical Type Bale Press

2] pE £ S sl
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Hyulically operte l Press

e Instruments for operating/realising the technology/process
»>The developed technology/process is human friendly for its operation. One
single acting bi directional valve is fitted to move the piston front and back,
which will be operated by a hand operated lever.

e Safeguards and precautions
The safeguard and precautions for operation of machines before starting the
pressing operation is that all the fasteners must be properly checked, the top
cover must be closed, the piston pressing the raw jute should not cross the
pressing limit line as marked on the machine surface, the finished bale should
be taken out by loosening the bolts and by lowering one side cover towards
ground. The hydraulic pressure should be checked before pressing.

e Trouble shooting and unusual conditions resolution

> The developed prototype is hydraulically operated so it should be trouble free
Jute may stick to the shaft sometime, it should be cleaned regularly and
grease should be applied to the area which is continuously moving. The oil
level of the hydraulic unit should be checked before and after the operation.

e Environmental considerations :
»The raw jute materials are environmental friendly so, it mixes with the soil
very easily so fertility of the soil will be maintained.

e Any special requirements (RMS, Equipment, Manpower).
e References etc
vii.  Financial Aspects: -
(a) Amount received from sponsor : -
(if sponsored)

(b) Attached Utilization Certificate as per Standard Format or Annexure-I

viii.  Particulars of equipment/construction/building/software/hardware acquired (with cost),
from the project, if any: - Nil

ix.  What are the development "outputs" and "outcomes" of the project

A. Contribution to Science

e Write up on the contribution made vis-a-vis comparative International Position.
a) The literature survey reveals that some hydraulically operated machines are
available but its orientation is different to some extent.

Page 5 of 6
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Number of publications and patents, copy right and trademarks etc.
b) The publication is under process waiting for its acceptance.

Importance of the contribution typically as an input to applied R&D /technology
development, new insight into understanding of a phenomenon etc.

B. Contribution to Economy / Society

Page 6 of 6

Its application, uses, benefits, advantages, influences:

This is a technological development in the field of bale press making using raw
jute. The raw jute has a very good demand for the handloom products,
packaging purpose and several other purposes. This new development will help
in enhance the production.

Technical write-up highlighting the uniqueness, novelty, improvement /
advantages/ vis-a vis contemporary S&T and field practices;

Users, licensees, beneficiaries (direct/indirect) of the development if any and
collaborators, partners, facilitators of the development

* This new developed technology will be utilized by the JCI for making bale.
Quantification of benefits to the laboratory.

The laboratory will be benefitted only when the technology will be transferred to
the manufacturer / entrepreneur.

AJW



Annexure-I

Force requirement for pressing operation
The maximum force a person can apply to rotate the handle attached with the wheel to move the pressing

head forward to compress the jute fiber is calculated by using the formula as shown in Fig.1. The relevant
data are given in Tablel.

g
i (Minii“fi s{m mxmm glm

i) 0 Bath povsr Borol
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Fig.1 Standard table for the calculation of force for compressing

Table1: Force calculation data

SI No. Specification Value

01 The compressive force to press the raw jute 5 Ton

02 mean diameter 60mm

03 Pitch of the thread 9mm

04 Gear Ratio 0.85

05 Type of thread Trapezoidal
06 Pressure angle 14.5°

Based on the above data, the required force exerted by one person is 190.6 N. Considering two workers to
rotate the handle to move the pressing head forward along with the power screw, total required force is

required is 381 N and it was found that this force is enough to rotate the handle easily to move the pressing
head for pressing of raw jute to make a bale.

Selection of Human Hand Pressing Capabilities

Fig.2 shows the typical strength of human in respect of force exerted by arm, hand and thumb/finger. From
the figure it is found that the force applied by hands in upward and downward direction varies. The right
hand usually exerts a force of 62 to 107 N in upward direction and 75 to 116 N in downward direction
respectively. Similar case is with left hand also. Thus it may be stated that the selected force will be
sufficient for two workers together to rotate the handle with ease and this rotational movement will be

enough to convert forward or backward movement of the lead screw which will be utilized to compress the
jute fiber to a jute bale as a finished product.
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Fig.2 Arm, Hand and Thumb/Finger strength (5" percentile Male data)®

Design and Analysis

Design

Based on the conceptual design, 3D CAD Model was developed of the whole machine as shown in Fig.3a
and in this case, we have selected the power screw (Fig. 3b) as pressure exerting tools or load bearing part.
Thus, it may be considered as the main critical parts of the whole machine. The design calculation was
carried out and analysis of power screw has been performed to find out the strength of the selected member.
The design analysis was carried out in three steps: first modelling of the critical part, then the pre processing
and finally the analysis of the developed component. In order to research the design, the belongings of
substances have been integrated conforming to Indian Standard, into the version together with the forces,
pressure and strain. After completion of this process, the developed model is divided into a large number of
interconnect elements which results in an appropriate meshing and each member of the element shows its
individual mechanical and material properties. The resulting data thus obtain was used to predict the resultant
effect of the forces at meticulous point on the model principally the load bearing area like joints etc.

Fig.3 3D CAD Model: a) developed prototype b) Lead screw or power screw

Analysis of the elements:

The analysis of the critical members is very important to check whether the selected element fails during
actual working condition when the required load is applied. Design analysis was carried out by applying the
vertical loads to check whether the selected elements have the tendency to bend when the force is applied
during actual working conditions. As mentioned earlier that the compressive force to press the raw jute is
approximated as 5 kN, by taking factor of safety equals to 1.5, net load of 6.5 Ton or 64.765 kN was
considered in this study. The results of the analysis show that the size of the power screw selected is enough
to take the load without producing any deformation during the repetitive process of operation of the
prototype.

Design of Power Screw:

Power screws, which might be additionally called lead screws, are used to transform rotary movement into
linear motion as shown in Fig. 4 (a-c). With accurately sized threads, they are capable for huge mechanical
advantage and can raise or move huge loads. In this study, we have selected the square thread, having mean
diameter d,, = 60, as it is having the maximum strength. The standard pitch length was chosen as 9 mm for

Mo Lrazad



our purpose. It has been selected considering the amount of pressure will be applied on the arm. If the pitch
length is higher, one has to apply much more force for each revolution, while the total number of revolutions
1s kept less to reduce the operation time; if the number of revolutions is more than the workers experiences
fatigue more frequently. The force required to compress by using square thread is similar to lifting a weight
against wedge. The mean diameter and force acting plane has shown in Fig.4d; selected square thread and
force analysis at the interface of a lead screw and nut while lifting and lowering a load has depicted in Fig.4e
and 4f respectively.

Fig.4 Power screw details® : a, b, ¢ - Power screw and its application in a screw jack; d - mean diameter with force
acting plane; e - square thread; f - force analysis in lifting and lowering a load

Governing equation for the force required’®
F(+nfd))
77.'[17,” = ﬂ (1)

P

Where , F= Compressive force, /= Friction Co-efficient, d,,
n = No of thread start, p = pitch of thread

Now when a collar is attached with the screw to take the axial load, it will generate frictional

moment. So, the torque required to rotate the handle is given by®'°

= Mean diameter, / =lead =n.p

T :Pd”Z +Ffi+M0

2 2 Nm ------ (i1)
Where d, = mean collar diameter = 70 mm, and M, = other moments due to bearing, where the value is Mo =
20.6 Nm as per SKF bearing data'’.
In this study, SKF 33033 bearing was considered which can withstand a standard radial load of 1.1 kN and
axial thrust of 68.67 kN, d, =70 mm, M,=20.6 Nm. T, must be overcome by the workers utilizing their arms
with rotational movement. Following data has been considered as: F= 6.5 Tonne, Arm length = Im and
assuming that 2 nos. of labors is working simultaneously. The calculations are depicted in Table 2.

Table 2: Calculation of force exerted by two labors

c&kﬁmz&
2



Sl. | F, compressive | Mean Dia, d,, | Pitch length | Armlength,/ | Thread angle Force per
No. force (Ton) (mm) (mm) (m) (deg) person in Kgf
1 7.0 60 9 1 14.5 21.98
2 6.5 60 9 1 14.5 20.41
3 6.0 60 9 1 14.5 18.84
4 5.5 60 9 1 14.5 17.27
5 5.0 60 9 1 14.5 15.70

From the Table 2 as well as from the literature survey" it is very much clear that a man can exert an upward
force of 62 N to 107 N and downward force of 75N to 116N. Hence the combined effect these forces are 21.98
or 22 Kgf = 215.82 N, this is the maximum amount of force exerted by a worker by hand movement. It is
assumed from the above calculation that an Indian labour is having the capability to exert this amount of force

to operate any hand rotating machine, under this maximum loading condition.
Stress analysis of critical part (Lead screw)

The complete bale press machine was developed with the main structural parts, few angles, channels etc. and
power screw to compress the entire jute to make bales. Thus, this power screw or lead screw was considered
as the main critical component of the entire machine. Stress analysis was done in this critical part.

Following are the observations’:

e The body of the screw will be subjected to torque Ty which will result in twisting of screw as follows:

167,
7= e
s eee(iii)
e In addition to this, the screw will be subjected to the compressive force along the central axis as follows:
4F
c,=——53 .
LI (iv)
e The bearing stress will be developed in thread-nut areas to act at the base of the thread:
2F
B wd 1, p

----(v) where, n,= No of thread engaged with the nut.
It was found from the experiment, that the 1* thread takes 38% of the total load, following 25%, 18% by
the 2nd and 3rd respectively. The 6th and 7th thread remains stress free. Hence

2x0.38F

o, =
m,p (vi)

As the 1* thread is taking maximum load, hence during our analysis we have considered the maximum
loading condition of the 1% thread. By the application of the stress during experiment it has been observed
that by the application of this amount of load, the 1* thread remains safe and there is no sign of any bending
throughout the thread length. The thread is also subjected to bending stress at the root of the thread, which is
. = 6F :6><0.38F
given by O - - (vii)
This is the most significant force among all the other forces acting on the screw thread, where the chances of
failure is maximum as the tread acts like a cantilever beam.The transverse shear stress at the center of the
3F

T,
thread root is given by the formula: oA — (viii)

Considering all the stresses acting on the thread, the stress was calculated using Von Mises failure criteria
and the Maximum Shear Stress criteria (MSS) to ascertain whether the selected screw thread was safe or not.

aa

The maximum Von Mises stress eq fOr a triaxial state of stress can be given by

Oy = \/%[(61 "0'2)2 +(o, “63)2 + (o, —61)2]
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Here o, = 6, and 6, = ¢, and ;= 0 and in order to find the MSS, it is required to find out the principal stress.
_9, 70,
- 2 - (x), where o, and o; are principal stresses. After getting the = Imx and the © geq values, a
suitable was selected in such a way that the material is safe.

The theoretical calculations are as follows:
In this study, d,, = 60, /= 0.15, d, = (60 - 9/2) = 55.5 mm, F = 6.5 Ton = (6.5 x 9.8) kN = 63.765 kN
63.765X 60X (14 mX 016 X 60) 63.765X 60X (14 X 0.16 X £0)
Using eq. (i), Tp= ~ Z<&60 03539 2(mHE0-018X5) 695.734 Nm; eq. (iii), © © =20.72
MPa; eq. (iv), 6. = - 26.357 MPa

3 X 0.38 X 63.765 X 1000 . . 3X033X863.765 X 1000 )
.. ek TT F—— =4p.1 : — =461
eq. (vil), o, = 92.64 MPa; eq. (viii), =46.1 TASREALXT mX55.5X1X9

MPa (taking F~0.38F and n=1)

#]

Finally, g Was calculated as 114 MPa. From the principle stresses theory it can be derived as

eSS T
—26.357 {—25,3572

T 420722 = 285y RS 00722 =

—26.357 {—2& 357
+ |

2 Nz 2 N2 11.37 MPa and —37.73 MPa respectively.

As per MSS theory at the root of the thread,

[3264—(—37.73]) _ (3284-1-37.73))
L 2 2 65.185 MPa (Maximum shear stress). This is the maximum
value of stress developed at the root of the thread and from the standard value it is observed that within this
value it is safe (Lead screw). The finite element analysis of the lead screw was also done. The material for

the lead screw considered as En24 with materials properties as Tensile strength: 850-1000 MPa, Yield
strength: 650 MPa. Tmax:650/2:325 MPa. So Factor of safety = 325/65.185=5.0. Thus it is quite safe.

Results and discussion

Development and working of the prototype

The complete working prototype was developed at our Institute based on the cited design analysis and design
specifications, as shown in Fig.5a. The vertical support of the machine structure is hinged with the base, so
that it can be completely folded downward to release the final bale. The pressing head was made with special
nut and casted bracket attached to lead screw with cylindrical bearings. The length of the lead screw is long
around 600 mm (Fig.5b). The pressing head will move forward and backward as per the rotation of lead
screw by rotating the handle (Fig 5¢). A wooden box was made using the main structures where raw juts are
fed for making bales. When the feeding of the raw jute is completed, then the top covers is closed and locked
with the pin. By the rotation of the handle with 2 persons, pressing head will move till it reaches the max
limit as per the attached scale (Fig.5d). After that tying and knotting operation is performed by opening the
top cover. Now the jute bale is completely ready and it was taken out from the machine by opening the one
end of the side structure of the machine, which is hinged with the main structure. The finished bale (Fig. Se)
1s now can be moved to the stockyard. The finite element analysis results of the designed lead screw are
shown in Fig.5f. It gives, von-Moises stress as 4.283x10° N/m? or 428 MPa, which is much lower than the
yield strength of the lead screw. The final specifications of the developed working prototype are: Overall
dimension: 2000 x1300 x1625 mm (Ixhxh); Capacity: 16 bales in eight hours (max.); Weight of the
finished bale: 150 kg; Dimension of the finished bale: 1200x700x450 mm; Manpower required: 02 nos.;
Time to make a bale: max 30 mins.
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Fig.5; a - Working prototype; b - Lead screw manufacturing; ¢ — working of pressing head;
d — Pressing of raw jute; e — finished bale; f - analysis of lead screw
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