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ABSTRACT

The present study was to design and development of a low cost, automated machine which performs gathering,
folding, stamping and processing neatly with a high speed. The machine consists of accuracy gathering detector,
paper jam detector and preset counting system. It is supposed to gather two papers and fold them into letter or Z
fold. The paper gathering, folding and stamping functions were automated by using an electromechanical motor
driven system. Almost all the single paper gathering and folding machines currently available in the market are
very expensive. Also none of the machines found with the stamping mechanism. Initial cost for this automated
systemis very low and running and maintaining costs are also low. This automated system is portable and capable
of working independently without much human intervention. Selected materials for the system are also durable and
the machine is less of disruptions. Therefore continuous running is possible. Also selected sensors and Arduino
control board for the system are very common and inexpensive.
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INTRODUCTION

A letter is a written message containing informatfoom one party to another. Letters are one ofvidmtly used
techniques to pass the information. It's also thgitimate way of communicating between firms, itugibns,
people’s etc. Letters are the most suitable wagdmmunicate with any person who does not familidgthw
communication systems like e-mails, SMSs and othedern communication systems. On the other hatigrse
only need few basic requirements, like writing miats and it's also the most suitable way to comivate with
hard copy.

Written documents are still being used in any comypaven though e-documents have invaded every cane
official fields. Especially in firms like financialegal and academic, daily thousands of letteesraaming inside
and as well as all over the country for variouksasStaff members have to consume lot of time aretgy to
prepare letters. When an urgent situation comssaitdifficult task to prepare large number ofdestpromptly [1].
Furthermore gathering and folding can be addediderable time to the process. However, purchasiingno
Automated Paper Gathering and Folding Machine n@st a lot. Therefore preparing an efficient, mdtas,
professional and accurate Automated Paper Foldimghihe would be a reliable solution for the growm u
problem.

RATIONALE FOR STUDY

The Open University of Sri Lanka (OUSL) is an adadeinstitution where annually hundreds of, thowsaof
letters are roaming here and there for variousstasich as information about the registrations, patnbills,
examination admissions, timetables, results shetts Within the OUSL these letters were preparedthsy
university staff dedicated exclusively. This isamfurse a time consuming work that utilizes lot némgy as well.
But, when emergency situations like reschedulirtgvies, it is a difficult task to prepare largeimber of letters
promptly. In cases like these, automated paperirfgladnachine is helpful to increase the efficiendylatter
preparation activity, quality of finishing, counginhe number of finished letters and many otheefien[1].

Buy an automated paper gathering and folding machéna good solution for this problem. Paper faidin
machines, also known as letter folders, are dedigoedo this folding task automatically. This mawhiis very
useful to firms or companies that produce large amhof statements, brochures, letters or invoicatydSome
paper folder or letter folder has the ability tddfd,800 to 18,000 papers or letters per hour. pepdolding
machine or letter folding machine is perfect fooab situation. But unfortunately, the costs of thesachines are
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very high (ex: - MBM 307A Paper Folder and HEFTER Multi Plus automated). Buying automated machore f
every sub department in OUSL is not practical beeatimay cost lot of money.

METHODOLOGY

Automated paper gathering and folding machine mgaiohsists of paper gathering, paper feeding, pagéing,

and stamping mechanisms. Firstly, friction feed hodt was used to make the paper feeding mechanism in
proposed machine. Using friction feeding methodimple but this method decreases the ability oflifeg un-
fanned or glossy papers. Since fanning is not aentiane consuming work and also glossy papers areften
uses in OUSL friction feed method was selected [2].

Feed tray is the first part use in the paper f@dimocess. This is where operator stacks the simeetded to be
folded. Depending on folder, the tray may be held §heets or few hundred sheets. The input tragisba screw
adjustment to make sure that feeding sheets apegyofed. If misalignment is created in foldingjricreases the
risk of paper jamming. Folded documents come othefmachine are not properly done then this iditeeplace
to make adjustments. In this folding machine idésided to use feeding rollers with one rubber Wi@gle This
rubber wheel improves the friction of the feedeamrtithe other materials and also reduces misaligaings in
feed engager. Every feed plate consists with fedédrr directly run by small direct current motaf [

Secondly, the machine was designed to create ltiging and Z folding types. Paper folding mectsamiwas
used as buckle folding method as shown in Fig.k the most suitable mechanism for this systemtduseveral
advantages such as high speed folding fast, aecUoat cost and also consists with simple mechanismalso
helps to reduce the size and improve the religbit the machine. There is no need of detectiongyatic
repetitive linear motions while folding. Buckle éhg is the most using technique in most of theepttlesktop
paper folding machines [3].

1) Paper feed

2] Feed guide stop with adjustment Screw
3] Buckle plate |

4] Buckle plate Il

5} Rollers

Fig. 1 Buckle folding method

Power transmission using plastic gears is the mgishble method for rollers. The most importantattages of
using plastic gears are ability to operate with imimm or no lubrication, lightweight, low inertiapgosion-
resistance and quietness of operation. Toothedwsst selected for this machine. Tooth belts haethtéhat fit
into a matching toothed pulley. When correctly tensd, they have no slippage and are often usddatsfer
direct motion for indexing or timing purposes. Tioed belts with a helical offset tooth design arailable. The
helical offset tooth design forms a chevron pattend causes the teeth to engage progressivelys Befmally
transmit power only on the tension side of the loop

Main task of the two rollers as shown in No.5 ig.Eiare to feed single paper or gathered papeo skt folding
process. The front view and the back view of thpepagathering and folding machine are shown inZ&nd
Fig.3. These rollers are operated by single mdahile feeding papers by two feed rollers, papernrs wésalign
due to un-expected slipping between feeding rolégh paper and asynchronies paper feeding of boliers.
These two rollers improve the neatness of the tbldaper set. For neat and proper folding, these pgamers
should lay on each other perfectly [4]. Otherwisproduces inefficiently folded documents. The sgsttombined
with fold engaged rollers would eliminate that peob.

41



Thivanka Kasun Gunawardena et al Euro. J. Adv. Engg. Tech., 2015, 2(2):40-43

Feed Trays

Feed Tray Sensors
FoldingRollers

Feed Motors
Buckle Plate 1
Fold Engage Motor
Feed Out

Belt Driver Detecting Sensor

OutputTray

Gear Driving
Buckle Plates 2
Buckle Plate 1

FoldingRollers

Main motor

QOutputTray

Fig. 3 Back view of the paper gathering and folding machine

A detection sensor is used to detect the gatheapdrp as shown in Fig.4. Considering speed ofgldifg motors
and distance between sensor and engage rollerstaikee by papers to reach engage rollers couldabrilated.
To have a proper fold, the rollers should activéhvthat stipulated time. To avoid above mentionésatignment
rollers may start to function with a short timealelThen it holds the first paper for a moment aagt paper can
join it directly. Here it is planned to use rollersade with Steel and Rubber. Steel reduces thedatfth when
rollers ceases to load and its weight also helprémte neat folded paper set. These two steekrsadlee loaded
with springs to make small movement according tokiiess of the paper set which pass between tharface of
these two metal rollers roughed by nailing them [Fhe outer surface of other two rollers desigrtdoer with
rubber. Rubber can grab the papers more effectaety softness of the rubber surface also enablbaue extra
gap between rollers while passing set of papeoldiefl thicker paper set. Finally, stamp a datis, éasy to use. A
proximity sensor is used to detect feed documesgriing it into the stamp and once the sensoriggédred,
stamping roller will stamp the document as showrrign5. This machine features an adjustable stagnpitier
and an adjustable depth setting. Date stampinditotand arrangement of the date is fixed to thasiine.

Paperdetecting sensoron feed tray

Double and no feed detecting sensor

Proper gathering detection sensor t\\\ Feed trays

Feed guides

Folding rollers

Paperoutdetection sensor

Fig. 4 Sensor arrangement and side view of conceptual design
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Fig. 5 Stamping mechanism
DISCUSSION AND CONCLUSION

Cost wise this machine is cheaper than the oth@hmas. Most of the parts used in this machinegathered
from junk yards. There are thousands of machinesRihotocopy machines, Printers, Roneo machinesvthout

to junk yards which dealing with papers. The pakes rollers, feeders, gear wheels etc, of this nmae were used
from the thrown out yards. Most of the sensors usdtlis machine are inexpensive and simple. Bey thre well

enough to do main tasks properly. Motors also ugsetthis design can easily find in the junk yardsneaichine
separating places. They can buy at low prices.

Main purpose of this study was to automate thelgiteparation process in order to reduce the marepand to
increase the efficiency and quality of the prodastl ultimately to increase the preparedness to éacergency
situations. Newly designed automated letter foldimachine consists of gathering, folding and stagpfimctions.
The paper gathering, folding and stamping functimese automated by using an electromechanical nibvteen

system. The backup program can easily downloatidatntroller using a simple USB connection whequireed

modifications. As this system consists with AC t€ Donverter circuit, the machine can be directlgrarcted to
the conventional 230V power supply.

Almost all the single paper gathering and foldingcmines currently available in the market are venych
expensive. Also none of the machines found withstiaenping mechanism. Initial cost for this autordatgstem is
very less and running and maintaining costs are dswvell. This automated system is portable andiaapof
working independently without much human interventi and then the office use is also possible. $=dec
materials for the system are also durable and taehine is less of disruptions. Therefore continugming is
possible. Also selected sensors for the systemvarg common and inexpensive. Arduino control boad
inexpensive. By implementing the automated letteppration system, staff members may able to ingtbeir
productivity. Furthermore the can be modified ubyf automated system by adding the tabbing medmani
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