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[I\/IETHODS TIME MEASUREMENT (MTM)

This system Is defined as a procedure
which analyzes any manual operation
or method into basic motions require to
perform it, and assigns to each motion
a predetermined time standard which
IS determined by the nature of the
motion and the conditions under which
It Is made.



[I\/ITI\/I-l

The unit of time used Is one hundred-
thousandth of an hour (0.00001 hour),
and Is referred to as one time-
measurement unit (TMU). Thus, one
TMU equals 0.0006 minute.



[Reach

Reach is the basic element used when
the predominant purpose Is to move
hand or finger to a destination. The
time for making a reach varies with the
following factors:

o Condition (nature of destination)

o Length of the motion

o Type of reach



Table 35. Reach—R

Hand in
2 Time TMU Motion Case and Description
Distance
Moved Cor
Inches A B D E A B
A Reach to object in fixed location,
% or less 2.0 2.0 2.0 2.0 1.6 1.6 or to object in other hand or on
1 25| 25| 3.6| 24 23| 23 which other hand rests.
2 40| 40| 59| 3.8 3.5| 2.7
3 83| 53| 7.3 53| 45| 3.6
4 6.1| 64| 84| 6.8 49| 4.3|| B Reach to single object in location
which may vary slightly from
5 65| 78| 94| 7.4 | 53| 50 cycle to cycle.
6 7.0 86 101 | 80| 57| 53
7 74| 93 (108 87| 6.1| 6.5
g AFII00 LY ] 33 | &) 22 C Reach to object jumbled with
9 83|108|122] 99| 69| 7.9 other objects in a group so that
10 8.7|11.5 (129105 | 7.3| 8.6| searchand select occur.
12 9.6 1129 |14.2 (11.8 | 8.1 10.1
14 10.5 | 144 | 156 | 13.0:] 89| 11.5
16 11.4 (158 |17.0|14.2 | 9.7 | 12.9 D Reach to a very small object or
18 123 17.2 [ 18.4 | 15.5 [ 10.5 | 14.4 where accurate grasp is required.
20 13.1 | 18.6 [19.8 [ 16.7 [11.3 | 15.8
22 14:0 | 20.1 | 21.2 | 18:0 [\ 12.1 | 473
24 14.9 12151225192 | 12.9 | 18.8 E Reach to indefinite location to get
26 15.8 | 22.9 (23.9 [ 20.4 | 13.7 { 20.2 hand in position for body balance
28 16.7 | 24.4 | 25.3 | 21.7 | 14.5 [ 21.7]  ©F Mext motion or out of way.
30 17.5 | 25.8 1 26.7 | 22.9 | 15.3 | 23.2
Additional | 0.4 | 0.7 | 0.7 | 0.6 TMU per inch over 30 inches

All MTM data tables copyrighted by the MTM Association. (Tables courtesy MTM Association)




[Reach

There are three types of reach and
move

1. Hand is not moving at the beginning and
at the end of reach/move

2. Hand is moving at either beginning or
end of reach/move

3. Hand is in motion at both beginning and
end of reach/move



[I\/Iove

Move is the basic element used when the
predominant purpose is to transport an
object to a destination.

The time for move is affected by the
following variables:

O

O
O
O

Condition (nature of destination)
Length of motion

Type of move

Weight factor (static and dynamic)



Table 36. Move—M
Time TMU Wt. Allowance
Hand
Distance In Static
Moved Motion || Wt. (Ib.) Dynamic | Constant Case and
Inches A B (@ B Up to Factor TMU Description
Y%orless | 20| 2.0| 2.0 1.7
1 25| 29} 34| 2.3 2.5 1.00 0
2 36| 46| 5.2 2.9 A Move object to
3 49 57| 6.7 36 7.5 1.06 22 other hand or
against stop.
4 6.1 69| 80| 43
5 7.3 8.0 9.2 5.0 12.5 1.11 3.9
6 8.1| 8.9]/10.3 5.7
7 89 9.7]11.1 6.5 17.5 1.17 5.6
8 9.7/10.6|11.8 7.2
9 10.5]11.5|12.7 7.9 22.5 1.22 7.4 |[B Move object to
10 [11.3[12.2]135] 86 approximate or
indefinite loca-
12 12.9(13.4|15.2 | 10.0 27.5 1.28 9.1 tion.
14 144146169 | 11.4
16 16.0|15.8 (18.7 | 12.8 325 1.33 10.8
18 17.6 [ 17.0(20.4 | 14.2
20 19.2118.2]22.1 | 15.6 375 1.39 12.5
22 20.8(19.4(23.8 | 17.0
24 22.4(20.6 (255 | 18.4 42.5 1.44 14.3 [|C Move object to
—i| exact location.
26 24.0121.8(27.3 | 19.8
28 25.5(123.1]/29.0 | 21.2 47.5 1.50 16.0
30 27.1124.3(30.7 | 22.7
Additional | 0.8 | 0.6 [0.85 TMU per inch over 30 inches




[Turn

Turn is the motion employed to turn
hand, either empty or loaded, by a
movement that rotates the hand, wrist
and forearm about the long axis of the
forearm

The time depends on two variables;
o Degrees turned
o Welght factor
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Table 37. Turn—T

Time TMU for Degrees Turned

Weight 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
Small—O0 to 2 Pounds 28| 35| 41| 48| 54| 6.1 | 68| 74| 81| 87| 94
Medium—2.1 to 10 Pounds (4.4 | 55| 65| 75| 85| 9.6 |10.6 | 11.6 | 12.7 | 13.7 14.8‘
Large—10.1 to 35 Pounds |8.4 | 10.5 |12.3 | 14.4 [ 16.2 | 18.3 [20.4 | 22.2 | 24.3 | 26.1 | 282 ]
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[Apply Pressure

It provides full cycle time or
developments by the components as
related to other motions



Table 38. Apply Pressure—AP

Full Cycle Components
Symbol ™U Description Symbol | TMU Description
|
APA | 106 | AF+DM+RLF AV | 34 | ey FoR
DM 4.2 Dwell, Minimum
APB 16.2 APA +G2 RLF 3.0 Release Force
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[Grasp

Grasp Is the basic element employed
when the predominant purpose is to
secure sufficient control of one or more
objects with the fingers or hand to
permit the performance of the next
required basic element.
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Description

2.0 | Any size object by itself, easily grasped

3.5 | Object very small or lying close against a flat surface

Diameter
larger than 2"

i Diameter Interference with Grasp on bottom and one side
8'7 " l " - . -

" to 15 of nearly cvlindrical object.

Diameter

108 less than %"

5.6 | Change grasp without relinquishing control

5.6 | Control transferred from one hand to the other.

Larger than
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[PosMon

Position is the basic element employed to
align, orient and engage one object with
another object, where the motions used are
so minor that they do not justify
classification as other basic elements.

The time for position is affected by;
o Class of fit

o  Symmetry

o Ease of handing
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Easy to Difficult to
Symmetry Handle Handle

il ] S 5.6 11.2
No pressure required SS 9.1 14.7
| NS 10.4 16.0

S 16.2 21.8
Light pressure required SS 19.7 253
NS 21.0 26.6

S 43.0 48.6

/ pressure required 88 | 465 52.1
| NS 47.8 5344

e for Surface Alignment

iy
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[Release

Release Is the basic element to
relinguish control of an object by the
fingers or hand.

Two classifications;
o Normal release, simple opening of fingers

o Contact release, release bgins and Is
completed at the instant the following
reach begins

17






[Eye Times

In most work, time for moving and focusing
the eye Is not a limiting factor and
conseguently does not affect the time for the
operation. When the eyes do direct the
hands or body movements, however, eye
times must be considered. There are two
types of eye time;

o Eye focus

o Eye travel time
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[Eye Times

Eye focus time Is the time required to focus
the eyes on an object and look at it long
enough to determine certain readily
distinguishable characteristics within the
area which may be seen without shifting the
eyes.

Eye travel time is affected by the distance
between points from and to which the eye
travels, and the perpendiculat distance from
the eye to the line of travel
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and Eye Focus—ET and EF

Table 43. Eye Travel

Eye Travel Time = 13.2X —TD-TMU, with a maximum value of 20 TMU.

and to which the eye travels.

where T = the distance between points from
he eye to the line of travel T.

D =the perpendicular distance from t

Eye Focus Time = 7.3 TMU.

Supplementary [nformation

__Area of Normal Vision= Circle 4" in Diameter 16" from Eyes
la=5.05 N Where N= The Number of Words.

—Reading Formu




Significance

T30

- Position, Class 1 fit, nonsymmetrical part, difficult to handle

Reach, 8 inches, Case C

Reach, 12 inches, Case A, hand in motion at end.

Move, 6 inches, Case A, object weighs less than 2.5 pounds
Move, 10 inches, Case C, hand in motion at the beginning,
object less than 2.5 pounds

Move, 16 inches, Case B, object weighs 15 pounds

Turn hand empty 30 degrees

Turn object weighing more than 10 pounds 90 degrees
Apply pressure, includes regrasp

Grasp, Case G1A

e, Case |
Class 2 fit, easy to handle




e symbols are recorded, they are written down in such a way as to in-
d making the motions, the sequence, and the time values.

LH TMU RH
R12C 14.2
G4A 7.3
M10A 11.3
G3 5.6 G3
5.2 M2C
5.6 P1SE
i | 2.0 RLI
e Total 51.2

that the following motions take place. The left hand makes a 12-inck

ved by a G4A to pick up an object. The left hand then moves the

“"@ther hand. A transfer grasp puts the object in the right hand
inches to an exact location, positions it, and releases it.






