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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

A shoe last is the form on which a shoe is constructed. The size and shape of the last is vital and
contributes to the size and shape of the finished product. The shoe last determines the toe shape
and heel height as well as the curvature of the shoe. Good fit is a key factor in a customer’s choice of
footwear. The footwear design and manufacturing processes also contributes to a well-constructed
shoe. A standard method of measuring a last will guide the industry on correct shoe sizing based on the
last dimensions and will reduce discrepancies and disputes.
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Footwear — Sizing — Measurement of last dimensions

1 Scope

This document specifies methods to measure the basic last dimensions. Last dimensions can be
measured physically using a real last or virtually on a digital 3D model using suitable software to make
equivalent measurements.
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Terms and definitions

e test methods are applicable to all types of lasts.

The specified last dimensions do not necessarily correspond with anatomicalfoot posit
hsions.

following documents are referred to in the text in such a wayxthat some or all of t
fitutes requirements of this document. For dated references, ‘enly the edition cited
ted references, the latest edition of the referenced documefit(including any amendme

['S 19407:2015, Footwear — Sizing — Conversion of sizing systems

'S 19408:2015, Footwear — Sizing — Vocabulary a@d terminology

he purposes of this document, the térms and definitions given in ISO/TS 19408:2
ving apply.

nd IEC maintain terminology databases for use in standardization at the following adg

SO Online browsing platferim: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/
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bn a curved Surface such that at all points on the line, the normal to the line is also tH
urved surface (identical to the normal curvature)

inuous geodesic

ions and foot

heir content
applies. For
hts) applies.
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circuit when passing around the surface of an object

3.3

convexity
maximum of last bottom curvature

4 Principle

The different dimensions of the last are measured physically at the real last or virtually at the digital
last. The measurements are taken at the described places at the last. Find the point, distance or girth at
the last and measure the dimension using the described method.
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5 Apparatus

5.1 Accuracy

Accuracy of all measurements shall be £0,5 mm

5.2 Measuring tape, Calibrated measuring tape, thin, flexible, inelastic, with mm scale, maximum
8 mm wide.

5.3 Rightangled device in mm (see Figure 1).

Dimensions in millimetres

o

— 40
— 30
— 20} 3
— 10
| 10 [°
RRRRRRRN
© 5 0

Figure 1 — Example of right-angled device

= e | 1 : £1 4] 1 P = a
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5.5 Measuring stairs for heel height, a means of supporting the heel seat at the heel height of last
(see Figure 2).

2 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=8e480fc1adefa5c778fc27a47a102076

ISO 19409:2022(E)

Dimensions in millimetres

5
|
|
n
|
NOTH Dimensions of the stairs, tolerance 0,5 mm.

Figure 2 — Example of measuring stairs

5.6 | Toe spring gauge, to measure the toe spring as givemin ISO/TS 19408:2015, 2.2.13.|The scale of
the gauge is marked in mm (see Figure 3).

Dimensions in millimetres

25
30

Figure 3 — Example of toe spring gauge

5.7 Vernier calliper (in mm), accuracy of 0,1 mm, of length approximately 100 mm for measurement
of toe height, width of ball and heel as given in ISO/TS 19408:2015, 2.2.12, 2.1.15 and 2.2.8.

5.8 Cylinders of modelling clay, diameter 25 mm * 2 mm with different heights.

© IS0 2022 - All rights reserved 3
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5.9 Device to measure convexity (see Figure 4).

N

L

2

] \_/
§ 5

J_Mwmmmwmw \

1 3
Key
1 fixed clamp
2 viceruler
3 convexity/concavity sensor
4  measuripg clamp
5 main rulpr
6 screw

Figure 4 — Example of device to measure convexity

6 Sampling

A physical |
may be carrj

hst may be used, such as a model or shoemaking last. Alternatively, a virtual assess
ied out using a suitable digital 3D model.

The following informatioh are required from the last designer/maker:

a) heel hei

b) toe spri

oht of last;

ng-oflast.

i ot mllnuhmhql\ml\ O AT A L

ment

If only one parameter is stated by the last maker, then the other parameter can be determined by
measurement.

7 Procedure

7.1 General

This procedure describes the physical methods to measure last dimensions. The virtual method
measures the same dimensions using the digital tools of computer system.

© IS0 2022 - All rights reserved
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7.2 Lastlength measurement

Mark the central line in accordance with ISO/TS 19408:2015, 2.2.2 at the last bottom and measure this
length d (see ISO/TS 19408:2015, 2.2.1) using the measuring tape (5.1).

7.2.1 Heel curve

Use the right-angled device (5.2) to measure the maximum of heel curve (see [; ISO/TS 19408:2015,
Figure A.6). Place the short arm of the right-angled device at the heel point of feather line, following the
increase of the last points of the last bottom. The long arm of the device shall touch the maximum of
the heel curve, see Figure 5. Read the value of the maximum curvature (convex) of the heel curve, see
Figure 5, a, I; from the scale of the short arm of the device. Read the value of the height totHe maximum
of the heel curve, see Figure 5, b from the scale of the long arm of the device.

Key

a :[laximum of heel curve (convex curvaturel

b eight of maximum of heel curve

Figure 5~Measurement of the maximum of heel curve

7.2.2 Hang over of thejlast top

“«_n

Use the right-angléd)device (5.2) to measure the last top overhang (see for example didtance “e” in
accordance with ISO/TS 19408:2015, Figure A.6. Place the short arm of the right-angled device at the
pronpinent point'of feather line, following the increase of the last points of the last bottom. The long arm
of the device-shall touch the maximum of the prominent point of the last (see Figure 6). Repd the value

of the distance of the maximum of the prominent point of the last top “e” from the scale of the short arm
of the device.

© IS0 2022 - All rights reserved 5
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A0
20
20

10
5

/\“)

Figure 6 — Measurement of the hang over of the last top

Key
e hang ovdr of the last top

7.3 Effective last length measurement

It is necessdry to know the marked size or to assume a size to provide a starting point (it can be fpund
that it is an |ncorrect size and the process repeated until the correct size is determined).

Select from|the conversion table as given in ISO/TS 19407:2015, tables 1 to 3, the foot length df the
marked sizg. Subtract from this value the measured>distance of “a” maximum of heel curye in
accordance with ISO/TS 19408:2015, Figure A.6 and.add the value of toe allowance (defined by the
last or shoemaker). Mark this value at the central lihe of the last bottom, beginning at the heel polnt of
feather line [see Figure 7).

6 © IS0 2022 - All rights reserved
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1 heel point of feather line
2 ¢

NOT]H
the h

7.4

7.4.1

Seled

inIS

NOTH

7.4.2

First
of th

a)

nd point of effective last length

The effective last length is the central dotted line,of foot or last that connects the centre
bel (1) and a point in the forefoot area (2), at the end of'the second toe

Figure 7 — Marking of effective last length

Ball girth measurement

General

t one of the methods 7.4.2to 7.4.4 to measure the ball girth in accordance with the def
D/TS 19408.

The three ntethods can give different results.

Ball girth'method 1

working on the last bottom or on a last bottom pattern, mark the central line throug]
e helel'seat as follows:

of the back of

nition given

N the middle

I

viark thre cemntre of the backof the heetasjudged by eye {poimtO7:

b) Next mark a point (H1) 18 % of the foot length corresponding to the last, and equidistant between
the inside (point H2) and outside (point H3) of the heel seat.

c) Draw aline through the two points O and H1.

Draw a second line at an angle inside to the first line (O and H1), and passing through point O. The
value of the angle depends on the type of footwear being made and typically ranges from 6 degrees to
8 degrees but may range between 0 degrees and 20 degrees. This is the central line O to A (Figure 8).

© IS0 2022 - All rights reserved
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F1

ly

H2

H1

o

G1

ly

Key
A lis equal to 100 % of I (foot length)

B 1 is equal to 72,5 % of I minus the distance O to O, (O to Oy is equal to “a” which is the maximum of heel curve

(see figure 12))
C 1, is equal to 63,5 % of I minus the distance O to Oy,

D I3 is equal to 18 % of I minus the distance O to Oy,
E 1, is equal to 41 % of I minus the distance O to Oy,

© IS0 2022 - All rights reserved
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F 0 to A is the central line
Figure 8 — Method 1 to define the ball points E1 and F1 for the measurement of ball girth

Measure the circumference in mm of the ball girth with the tape (5.1) lying flat on the last. Measure
around the last starting from point F1 across the bottom of the last to point E1, returning to F1 over the
top of the last. E1 and F1 are shown in Figure 8 and are derived from the central line.

7.4.3 Ball girth method 2

First] mark the metatarsal tangent points G1 and G2 on the last as follows (see Figure 9).

a

Key
G1 | medial contact point of tangent t at the position‘of 1st metatarsal
G2 | lateral contact point of tangent r at the position of 5th metatarsal
a inside tangent line

last ball girth

outside tangent line

Figure 9 — Ball girth measurement method 2

The last ball girth “b*is the circumference of the section passing through the metatarsal tahgent points
G1 and G2, followingthe shortest surface path. Measure the circumference in mm of the balll girth with
the tape (5.1) lying flat on the last.

7.4.4 Ballgirth method 3

Meagure the continuous geodesic joint girth by wrapping the measuring tape (5.1) around the last in
the approximate region of the joint (visually the widest position of the last in the forepart region). Then
adjust its position until at all points, the measuring tape lies flat on the surface of the last. The second
circuit around the last the tape shall follow exactly the first circuit. Record the measurement of the first
circuit.

7.4.5 Technical ball girth method 4
This method uses the golden section to find the measuring points as follows.

The dotted line in Figure 10 is a horizontal line between the heel point and the toe spring point of the
feather line to get the orientation of the last. Mark the central line at the last bottom in accordance with
ISO/TS 19408:2015, 2.2.2, method 1. Measure 62 % of the foot length minus “a” (in accordance with
ISO/TS 19408:2015, Figure A.6 and Figure 10 of this document) along the central line. Draw a vertical

©1S0 2022 - All rights reserved 9
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line to the central line in this point around the last. Measure 8 mm from the feather line following the

vertical line

. Mark point A medial and lateral of the last. Measure an angle of 22,5° with the centre in A.

Mark point B at the central line in the upper part of the last.

Take the tape (5.1) and clad it over the last. Fix the tape around the last, crossing the three marked ball
points. Read the ball girth in mm from the scale of the tape.

NOTE This ball girth is smaller than the ball girths of method 1, 2 and 3.

Key
|  footleng

A ball poi:[ at the medial and lateral points of the'last

B ball poi

o ]

The heel poi

7.5 Lined

Mark the m
(point C in ]
the last surf]

“«_n

th minus “a” (see figure 12) maximum of fieel curve is the last length

at the highest point in the middle of the last
igure 10 — Position of the 3 ball points to measure the technical ball girth

nt shall be horizontally level to the toe spring indicated with a dotted line in Figure 10,

r ball width of last

hximum of the convex contour in the big ball area (medial) as a point of the last sufface
Figdre 11). Mark the maximum convex contour of the little ball area (lateral) as a pojnt of

hce/(point D in Figure 11). Points C and D will usually be above the feather line. Measurje the

distance between C and D using the Vernier calliper (5.8).

NOTE See ISO/TS 19408:2015, 2.1.10.

10
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D
E F
w
- " -
Key
C point of the maximum of convex contour in the big ball area of the last surface
D point of the maximum of conyex'eontour in the little ball area of the last surface
E point of the maximum of convex contour in the big ball area of the last feather line
F point of the maximum of‘eonvex contour in the little ball area of the last feather line
w tread width of ball area
wy linear ball width eflast

feather lineofithe last.

Figure 11 — Ball points

7.6 | Tread'width of ball area

Metlrod A

Mark the maximum of the convex contour of the feather line (see dotted line in Figure 11) in the big ball
area (see point E in Figure 11). Mark the maximum of the convex contour of the feather line in the little
ball area (see point F in Figure 11). Measure the distance between these two points [possible with the
Vernier calliper (see 5.8)].

Method B

For method 1 in 7.3, add the distances EE1 and FF1 to give the total linear ball width.

NOTE See ISO/TS 19408:2015, 2.2.17.

©1S0 2022 - All rights reserved 11
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7.7 Instep girth

7.7.1 Instep girth (method 1)

The instep girth “Z,” shall be measured at a distance of 41 % of foot length from the middle of the feather
line in the heel part back. Mark the central line at the last bottom in accordance with ISO/TS 19408:2015,
method 2. Calculate 41 % of the foot length obtained in accordance with ISO/TS 19407. Subtract from
this value the measured distance of “a” maximum of heel curve (see Figure 8). Mark this value (see
point G of Figure 8) at the central line of the last bottom from heel point of feather line. Mark in point G
vertical to the central line point G1 as a point of feather line (see Figure 8). Place the measuring tape
(5.1) flat around the la ossing the marked points G and G

7.7.2 Instep girth (method 2)

The instep girth “Z,” shall be measured by a distance of 50 % of foot length. Mark the.eentral lipe at
the last botfom in accordance with ISO/TS 19408:2015, clause 2.2.2. Select from the \conversion table
of ISO/TS 19407 the foot length, I, of the marked shoe size. Calculate 50 % (%2) of this length. Subtract
from this vdlue the measured distance of “a” maximum of heel curve (see Figure\12). Mark this yalue
“x” (see Figlire 13) at the central line of the last bottom from heel point of feather line. Draw g line
perpendicular to the central line until the lateral and medial feather line. Place a tape flat arounfl the
last, crossinjg the marked points and following a plane perpendicular te’the central line of the bottom

surface of the last (see Figure 13).

™~ 1
=] 1

a  maximuin of heel'etirve

Key

Z, instep gifth

N t I o d T o Ao o lin laonagth o d o0 b o £ tlonagtlh [ ficg oN
ote ToTarCtqoa gt antar CtntTootTTChn st (S CCTagart oy

Figure 12 — Instep girth method 2
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Key
Z, instep girth

NOTE 1 [Iandl are equal to the lastlength (see figure 10)

n_»

NOTHE 2 [ is equal to half the foot length “1” minus maximum of higel'curve "a” (see figures 8 and 1 2)
Figure 13 — Measurement of instep girth

7.7.3 Instep girth (method 3)

The instep girth has been measured with atape (see 5.1) as a circumference at the shorte$t perimeter
of lagt arch section (see Figure 14).

Key
1 shortest circumference

dotted circumference lines are the longer lengths

Figure 14 — Instep girth method 3

© IS0 2022 - All rights reserved 13
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heel girth

Long heel girth, t,, is important for boot lasts to be measured from the middle of the feather line in the

heel part ba

ck to this point, crossing the instep point 1 at the top of the last (see Figure 15).
1

Key
6
)

1

long hee
instep gi
instep p

NOTE Se

7.9 Heel

7.9.1 Gen

All dimensiq
the foot leng
Calculate t
maximum

central line
central line

Z2

girth
'th
int

e ISO/TS 19408:2015, 2.2.14.

Figure 15 — Long heel girth

width (tread width and linear width)

eral

ns of heel width shall'be measured by a distance of a given percentage of foot length. §
pth of the marked-shoe size from the conversion table of ISO/TS 19407:2015, Tables 1
e given percehtages of this length. Subtract from this value the measured distance

of the lastybottom measured from the back of the heel. Draw a line perpendicular t
until the'lateral and medial feather line.

elect
to 3.
)f l(aﬂ

f heel curve{in accordance with ISO/TS 19408:2015, Figure A.6). Mark this value at the

b the

14
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