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neiugla o ,oveun odaelpme nU .ojabart ed n3Aicatse al ed adeuqs®Ab al ed ocitcjArp odom le se that can be used the simplest type of bra. The questions of confrontation that could help improve the therbligs hold during a cycle are: Would it be advisable for the operator to hold more than one piece each time? Could a \"subject-contact" be used instead
of a \"subject-levant"? Could the operation of holding small parts be simplified by putting a border on the box? Could parts or objects be accommodated in advance, to make the bra easier? 4.- Represent the movement of an empty hand, without resistance, to, or from an object. The basic division of reaching was known as "empty transport" in
Gilbreth's original summary. However, most methods specialists currently accept the shortest term. Reach begins at the moment the hand moves towards the object or site, and ends as soon as the movement ends, when it reaches the object or site. Alcanzar is almost always preceded by dropping and followed by braking. It is natural that the time
required to execute a reach depends on the distance traveled by the hand. As a bra, reaching can be classified as an objective therblig and cannot generally be eliminated from the working cycle. However, if it can be reduced, shortening the required distances to reach.5.- Move:It is the basic division to mean the movement of a hand with a weight.
Weight can take the form of pressure. Moving was called in the beginning \"transport with load". This therblig starts as soon as the hand, lowers the weight moves to a site and ends, at the moment the movement stops, when it reaches its destination. The time required to run the move depends on the distance, moving weight and type of movement.
Moving is an objective therblig and is difficult to remove it from the cyclework. However, the time can be reduced to execute the move, by agreeing the distances, by lightening the weight, or by improving the type of movement by means of gravity drops or conveyors at the terminal point of the movement, so that it is not necessary to carry, the object
that must be transported, to a specific site. Both therblig moves, and the one to reach, can be improved by asking and reducing to the following questions. Could you remove any of these therbligs? Could distances be advantageously reduced? Are the best means used, i.e., conveyors, hand, twisters, torcetors, etc.? Is the right body member used, i.e.
fingers, arm, waist, shoulder? Could it be used through gravity? Could the transports be made by mechanical means and devices operated by the cakes? 6.- Holding: Holding is the basic division that takes place, when either of the two hands supports or maintains an object under control, while the other hand performs useful work. Sustaining is an
ineffective therblig and can be removed, generally, from the working cycle, designing a device that supports the workpiece rather than having to use the hand. In addition, it is rarely the hand an efficient device to support, so the method analyst will always try to eliminate the holding of every cycle. Holding begins at the moment the hand begins to
control the object and ends when the other hand completes the work on it. A typical example of holding is when one hand holds a screw, while the other puts the nut on it. During the screw and nuts assembly, the left hand will be using therblig hold. Holding can almost always be phased out to these questions. Could a template be used?like a screw,
pin, hook, grease or vacAo? Could a magnificent device be used? Could a dual bracing device be used? 7.- Soltar: Soltar takes place when the operator abandons the object control. Soltar is the Therblig that runs in a short time and it is very little that can be done to improve the time in which this objective therblig is executed.Soltar begins, at the time
the fingers begin to separate from the controlled part and ends, at the moment the same fingers are free from it. This Therblig is almost always preceded by Move or Place and followed by Alcanzar. To improve the Soltar, the analyst should ask himself: “Can he let go, get himself in a triage? Could a mechanical expulsor be used? Are the boxes that
should contain the part well designed and are of appropriate size, after the release? When you finish dropping, will your hands remain more advantageous for the next Therblig? Could several objects be released? 8.- Place:Place is a work element that consists of placing an object, so that it is oriented on a specific site. The therblig place takes place in
the form of doubt, while the hand or hands try to place the part, so that the next work can be executed more easily. In reality, it can be the combination of several quick movements. Place in a given, with a certain outline, can be a classic example of placing. Placement usually goes preceded by a move and followed by release; Principia as the hand or
hands that control the object, begin to shake, turn, twist, or slip the part, to orient it to the right site and end, as soon as the hand starts to depart from the object.Collecting, can generally be eliminated or improved by responding to those and other questions of confrontation. Could it?like guide devices such as: funnels, nozzles, topes, swing supports,
placement pin, holes, bevels, keys or drivers? Could tolerances be changed? Could the hole be drilled or unlocked? Could a template be used? Do they complicate the operation of placing? Could the artifice be made cylinical, to act as a pilot? 9.- Preview:Previous placement is a working element that consists of placing an object on a default site, so
that it can be attached to the position in which it has to be held, when needed. Pre-positioning often takes place in conjunction with other therbligs, one of which is to move. It is the basic divisive to place a part, so that it is in a convenient position upon arrival. It is difficult to measure the time of a previous placement, as it is a therblig that can seldom
be isolated. A pre-position will take place by aligning a screwdriver, while moving to the screw that has to be unscrewed. The following questions will help the analyst study the therblig of pre-positioning. Can a device be used in the working station to support the tools in the convenient position, with its handles up? Could the tools be hung? Could a
guide be used? Could a food cartridge already prepared be used? Could a device be used to apply the parts? Could a rotating device be used? 10.- Inspect:Inspecting is an element of the operation, which the operator does to ensure that it has produced an object of acceptable quality.A look is made to the main purpose of comparing an object with a
standard. It is generally not difficult to distinguish it, since the eyes are fixed on the object and a note is madewhile the mind decides between accepting or rejecting the piece produced. The time it takes in the inspection depends on the severity of the standard and what the part in question will separate from it. If an operator was taking all the blue
marbles out of a box, he would waste very little time deciding what he would have to do with a red one. However, if I chose a purple marble, I would be a little more hesitant to leave it or reject it. The analyst could improve the therblig Inspect, examine the following issues: Could the inspection be eliminated or combined with another operation or
therblig? Could calibrators or multiple tests be used? Could the inspection time be reduced by better lighting? Are the objects being inspected conveniently at a distance from the operator's eyes? Would an X-ray facilitate inspection? Would an electric eye have an application? 11.- Assemble: Assembly is the basic division that takes place, when two
corresponding parts are joined. This is another target therblig and can be more easily improved, than removed. Assembling is almost always preceded by placing or moving, and followed by release. It begins, the instant the two parties come into contact and ends, when the unitive element is completed. 12.- Disassemble: It is the opposite of
assembling and takes place, when two corresponding parts are separated. 13.- Use: Use is a completely objective Therblig and takes place when, one or both hands control an object, during the time in which the productive work is executed. When both hands support a function against a grinder, \"Use\", it will be the therblig that correctly indicates
the action of both hands. After a screwdriver has been placed on the head of the screw, it begins a use at the moment when the habit-breaking will penetrate.Duration of this Therblig, depends on the operating class and operator's skill; It is from no study, since this Therblig "advances the operation towards its goal" .Al study the three therbligs
assembling, disassemble and use, should be thought of the following questions: A, can use a template or a device? €, the amount of work would justify automated equipment? Do you serve the assembly in MAfA°Ltip. Units? Can you use a more efficient tool? What is the tool with the feeds and the highest rates velocities? Do you have to use an elA ©
© ctrica tool? 14.- Inevitable delays: inevitable delays are, the interruptions that the operator can not avoid, in the continuity of the work. It represents the dead time in the work cycle on the part of one or both hands, according to the nature of the process. For example, when an operator manually feeds a drill, with his right hand, his left hand
represents an inevitable delay. Since the operator can not control the inevitable delays, it must be necessary to change the process of the process, if they want to delete themselves from the cycle.15.- Avoidable delays: all time that happens during the work cycle and From which only the operator is responsible, either intentional or not intentionally,
has been classified under the name of avoidable delays. In this way, if an operator suffers from cough access during operation, such a detention could be avoidable, because it would normally not appear in the cycle. Most of the possible avoidable delays can be avoided by the operator, without changing the method or the process followed by work.16.-
Plan: The Therblig Plan is a mental process, when the operator stops for Determine the action that you should follow. Plan can happen at any stage of and can easily be discovered in the form of a doubt, after having located all the components. This therblig is a breakdown of new operators and generally can be removed from the cycle by training. 17.-
Rest To Surveillance Fatigue: This kind of delay appears very rarely in each cycle, but yes, periodically, as the need experienced by the operator, to recover from fatigue. The duration of the rest, to cope with the Fatigue, will vary, as is natural, according to the working class and according to the physical characteristics of the operator who performs
the work. To reduce the number of times therblig Rest, the analyst should consider: Is the best classification of the habit order used? Are working conditions satisfactory, such as temperature, humidity, ventilation, noise and light? Does the banks have the right height? Can the operator sit down and stand up alternatively while running his job? Does



the operator have a comfortable chair and the height that suits you? Are mechanical methods used for heavy loads? Utility of TherbligsTherbligs are of great use as they allow to eliminate inefficient movements and their ability to facilitate and accelerate efficient movements. Benefits The application of therbligs allows the simplification of work in a
certain productive process of a company. Principles of Economy of Movement Apart from the basic division of movements, there are the principles of the economy of movements, which were also developed by Gilbreth and completed by Ralph Barnes. laws are all applicable to any type of work, but are grouped into three basic subdivisions, application
and use of the human body; work area arrangement and tool design andTime analyst and methods should be familiar with all the laws of the economy of movements so that it can quickly discover the inefficiencies in the method used, briefly inspecting the workplace and operation. Beyond the concept of the basic division of labour in elements, as
formulated for the first time by the Gilbreth spouses, the principles of the economy of movements are developed by them and perfected by other researchers, mainly by Ralph M. Barnes. Not all of these principles are applicable to all work, and some only have application through the study of micro movements. However, those who apply to the visual
study of movements, as well as those applicable in the micromovirent technique, and which should be taken into account in most cases, can be classified into three main subdivisions, according to: Relatives to the Use of the Human Body.1. Both hands must simultaneously begin and terminate the basic elements or divisions of labour, and should not
be inactive at the same time, except during periods of rest.2. The movements of the hands must be symmetrical and performed simultaneously as they move away from the body and approach it.3. Whenever possible, the physical impulse or momentum should be used as a help to the worker and minimized when counter-responsive by muscle effort.4.
Continuous movements in line curve are preferable rather than rectilinians that involve repentant and abrupt direction changes.5. The lower number of items or therbligs should be used, and these should be limited to those of the lowest possible order or classification. These classifications, listed in ascending order of time and effort required to carry
them out,Finger movements.b) Finger movements and muA+eca.c) Finger movements, mu*eca and forearm.d) Finger movements mu=eca, forearm and arm.e). Movements of fingers, forearm, arm and the whole body.6. Care must be taken to ensure that any work that can be done with the cakes is executed at the same time as that done with the
hands. It must be recognized, however, that simultaneous movements of feet and hands are difficult to perform.7. Cordial and thumb fingers are the strongest for the job. The index, annular, and mA+ique cannot withstand or handle considerable loads for a long time.8.-The feet cannot operate pedals efficiently when the operator is standing.9. TorsiA
movements should 3 not be performed with flexed elbows. 10. The phalanges, or segments of the fingers, closer to the palm of the hand should be used for tools. Provision 3 Conditions On The Work Site. 1. Fixed sites should be used for all tools and materials, to allow the best sequence of operations and to eliminate or reduce therbligs to search and
select.2. 3 sites with gravity feed * delivery by sliding cavity should be used to reduce the times to reach and move; in addition, ejectors should be provided, whenever possible, to automatically remove finished parts.3. All materials and tools should be located within the normal working range, both horizontally and vertically.4. It is appropriate to
provide the operator with a simple seat 3 the appropriate height so that the work can be carried out efficiently, alternating the seating and standing positions.5. Appropriate lighting, ventilation® and temperature should be provided.6. Visual or visibility requirements should be taken into account® sabma ednod ne n3AAlcarepo anu ,AAsa odneicah
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The importance of the bimanual diagram lies in the fact that it can be applied to a wide variety of assembly, machine and office work, allowing to study repetitive operations that occur in a work cycle, in turn shows all the movements made by the left hand and by the right hand, indicating the relationship between them The very fact of composing the
diagram allows when you get to know a background for minors and thanks to the diagram you can study each element for itself and in relation to others. This will give you the idea of possible improvements to make. Guide to Construction of the Bimanual Operations Diagram The design of the diagram should include the space at the top for the usual
information; a space suitable for the work place chrome and the information that is considered necessary as part number, plane number, description of the operation or process, date of elaboration, name of the person who makes it, among other important aspects; space should also be considered for the movements of both hands and for an
unproductive time summary. In drawing up diagrams it is advisable to keep in mind these observations:1. Study the cycle of operations several times before starting annotations.2. Register one hand every time.3. Register a few symbols every time.4. The time to pick up or roast another piece beginning at a work cycle is given to start annotations. It
should start with the hand that takes the piece first or by which it performs more work. It gives the same pointfrom departure that is chosen, as when completing the cycle will be reached again there, but it must be clearly fixed. Then the second column adds the working class that performs the second hand.5. Register the shares in the same line
when they take place at the same time.6. Actions that take place on and on must register in different lines. See if in the diagram the synchronization between the two hands corresponds to reality.7. Try to register everything the operator does and combine operations with transportation or placements, unless they really happen at the same time.
Operations Table Used in the Bimanual DiagramA The inspection symbol is almost not used, since during the inspection of an object (while holding it and looking or calibrating it) the movements of the hand come to be operations for the effects of the diagram. However, it is sometimes helpful to use the inspection symbol to highlight the examination.
FormatAn example of a bimanual format would be the following:Anisis Of An ExampleA A A A A A A A In the reloading of rounds calibre 32 a series of operations are used for the complete formation of objects. Guns and bullets are needed. The glowers are in a box, as well as the shells and the bullets. The gunpowder is in a container and it is
necessary to weigh it before you put it in the cartridge. You have the following work area.l. Fulminant2. Casquillo3. Bala4. Gunpowder5. ThicknessThe procedure for the forming of the cartridges is as follows:The left hand obtains the fulminant and right hand gets the shell (0.5 s). The left hand puts fulminant in the shell and right hand holds shell
(0.8 s). The left hand gets the gunpowder and right hand places the cap. The left hand places the gunpowderthe weigher and right hand waits (1 s). The left hand takes the gunpowder and deposits it in the shell, right hand holds the shell (2 s). The left hand holds the shell with gunpowder and right hand gets the bullet (0.5 s). The left hand holds the
shell and right hand places the bullet and presses (1.5 s). Get lost. The current bimanual operator diagram.b. Develop the improved method by removing points that violate the principles of the economy of movements and a new design of the work table. See figure 5.14. Analysis Having the movement of both hands in mind, it is observed that there is a
imbalance because, the left hand, performs more operational tasks and in a consequent manner than the right hand, since it is along the process its movements are light and with free time. Now in order for the work to be efficient, the operator does not present fatigue, and at the same time the product obtained is of quality should be made the
following improvements: 1. The left hand gets the glowing and right hand gets the cap. 2. The left hand puts fulminant in the shell and right hand holds caps. 3. The left hand gets the gunpowder and right hand puts the cap. 4. The left hand holds the gunpowder and the right hand places the gunpowder in the heavier. 5. The right hand takes the
gunpowder and deposits it in the shell, left hand holds the shell. 6. The left hand holds the shell with gunpowder and right hand gets the bullet. 7. The left hand holds the shell and right hand places the bullet and presses. ROJAS Bibliography of NARVAEZ, R. (1997). Practical Guidelines for the Development of Research Reports. Puerto Ordaz:
UNEXPO. Second edition. p 236. NIEBEL, B and FREIVALDS, A. (1996). Industrial Engineering: Methods, Standards and DesignsMA@xioo D.F: Mc GRAW-HILL. Eleventh edition. p 752. KANAWATY, G. (1996). Introduction to the Work Study. Geneva: International Labour Office. Fourth Edition. p 521. MEYERS, F. (2000). Studies of times and
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