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USES: 

• Contrast measurements of 
desk-top illumination 

• Luminance measurements 
of desk-top illumination 

• Contrast and luminance 
specification of desk lamps 

• Contrast and luminance 
measurements of data
display work-stations 

• Veiling reflection 
investigations 

• Luminance measurements 

• Lighting research, 
development and design 

• Photographic sensitometry 

BP 0247-13 

type 11 00 
type 11 04 

Luminance Contrast Meter 
and Standard 

Type 11 04 

FEATURES: 

Type 11 00: 

• Automatic or manual 
measurement of contrast 

• Direct reading of contrast, 
contrast rendering factor 
(CRF) or luminance 

• Stable measurement 
without zero-point drift 

• Contrast measurement 
range -100% to+ 100% 

• CRF range -1,99 to 
+ 1,99 

• Five luminance ranges: 
20, 200, 2 k 20 k, 200 k, 
cd / m 2 , plus automatic 
range selection 

• Output for automatic 
recorder or analyzer 

Type 11 00 

• Mains or battery operation 

Type 11 04: 

• Establishment of new 
standard 

• Two accurately-prepared 
reflectance surfaces 

• Stable reflectance 
properties 

• Durable finish 

• Individual calibration 

• Magnetic catches for ease 
of attachment to Type 
1100 

• Negligible chr~matic 
contrast 



Introduction 
The Type 11 00 Luminance Con

trast Meter and the Type 11 04 Lu
minance Contrast Standard repres
ent a logical extension to the Bri..iel 
& Kja:H range of instruments for 
measurement of the human environ
ment . 

The Luminance Contrast Meter is 
a high-quality light meter specially 
adapted for the rapid measurement 
of illumination contrast on working 
surfaces. It has been designed to en
able lighting specialists and their 
clients to test objectively the light
ing in offices and factories for its ef
fects on the visibility of visual tasks . 
Unsatisfactory lighting causes re
duced contrast, reduced comfort 
and efficiency of working personnel 
and reduced quality of their work . 

The Type 1100 may also be used 
for contrast measurements of illumi
nation in other areas, contrast 
measurements of visual tasks, con
trast and luminance measurements 
of data-screens, luminance ratios 
and general luminance measure
ments. Its portability and immunity 
to environmental influences make it 
equally at home in the lighting 
laboratory or the field. 

The key to the proper, repeatable 
functioning of the Type 1100 when 
used for measuring illumination con
trast is the Luminance Contrast 
Standard Type 1104, which is a 
specially prepared and individually 
calibrated passive device designed 
to represent an average paper mate
rial with writing or printing. 

(The term "visual task" has tradi
tionally been taken to mean an 
object which conveys functional in -

Fig .1 . The mahogany carrying-case for the accessories supplied with the Type 1100 

formation by visual means. and not. 
as one might expect. the act of assi 
milating that information) 

This Standard, which has been 
developed in collaboration with the 
Danish Illumination Engineering La
boratory at the Academy of Techni
cal Sciences , may also be used by 
lighting specialists independently of 
the Type 11 00 . 

The Type 11 00 Luminance Con
trast Meter consists of a small cab
inet housing most of the controls. 
the power supply , and the elec
tronic circuits. including the solid 
state display . The Meter is con 
nected to accessories via a light 
weight flex for normal use . 

These accessories include a pho
toelectric measuring cell UA 0601, 
which may be mounted on a car
riage UA 0596 which also locates 
the Contrast Standard Type 1104. 
The carriage can be used on or off 
a graduated radius arm UA 0595 , 
which pivots about an integral pro
tractor for the purpose of mapping 
the illumination contrast on a work
ing surface. The measuring cell may 

also be equipped with a Wide-Angle 
Adaptor UA 0809 and used indepen
dently of the carriage. The accesso
ries are supplied in a purpose-built 
mahogany carrying-case (Fig. 1 ). 

Accessories 
For worktop contrast measure 

ments the measuring cell UA 0601 
is normally mounted on the carriage 
UA 05 96 . The carriage is free to 
slide along the radius arm. which pi 
vots about the protractor, the arm 
and protractor comprising UA 0595 
(Fig.2) . 

Protractor 
The protractor is provided with 

two lugs which enable it to be lo 
cated easily on the edge of a work 
table or working surface. with the 
0 ° - 1 80° line colinear with the 
edge of the table . The pivot of the 
radius arm then defines the origin 
to which the subsequent measure
ments are referred . This origin is 
taken to lie below the nominal eye 
point of a person working at the 
table or working surface. 

Fig.2. Plan view of radius arm UA 0595, with carriage UA 0596 mounted 
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Fig .J . The radius arm UA 0595 with carriage UA 0596 mounted. showing how the measuring 
direction is automatically aligned with the nominal viewing direction 

Fig .4 . Carriage UA 0596, with luminance Contrast Standard Type 1104 fitted 

The graduations of the protractor 
enable the bearing of the radius 
arm to be read off , in degrees, re
ferred to the 0 ° - 1 80° axis . 

Radius Arm 
The radius arm has a graduated 

scale so that the distance of the mea
suring field from the origin may be 
read off. The arm also carries a 
groove eng~ged by a pin on the car
riage. This groove is inclined slightly 
to the edges of the radius arm, con
straining the pin to change position 

in the carriage as the latter is 
moved along the arm . The pin is 
coupled to the measuring-cell goni
ometer by a nonlinear linkage 
which adjusts the viewing angle of 
the cell axis so that the direction 
from which the cell measures light 
is always correct for the nominal 
eye point 400 mm above the edge 
of the table (Fig. 3) . 

Carriage 
The carria-ge may be run along 

the radius arm, or removed com
pletely for contrast measurements 
independent of the radius arm 
(Fig.4) . It carries the measuring cell 
goniometer, constraining the cell 
axis to a defined geometrical rela 
tionship with the measuring field , 
which is a small horizontal area nor
mally occupied by one of the reflect
ance surfaces of the Luminance 
Contrast Standard Type 11 04 . 

The cell goniometer ensures that 
the cell axis intercepts the measur
ing field at its geometric centre . It is 
graduated in degrees of measuring
axis angle to the vertical , and per
mits settings other than the one de
termined by the eye -point-following 
linkage . 

The Contrast Standard incorpor 
ates two reflectance surfaces, one 
light. and one dark, and it is located 
on a small motorized turntable by 
means of quick -release magnetic 
catches . The turntable, which is 
self -parking, can be started either 
from a push -button on the carriage 
or remotely from the Meter front 
panel, bringing the light surface 
and the dark surface in turn into 
the measuring field . The carriage is 
attached to the Type 11 00 by a 
1, 7 m captive extra -flexible cable 
which plugs into the rear panel of 
the instrument. 

Measuring cell 
The measuring-cell (Fig.5) may be 

readily detached for luminance and 
other measurements. It has a 
± 1,1 ° acceptance angle, and a 
spectral response which matches the 
1931 CIE Photopic Curve (Fig.6) 
within tolerance limits of ± 10% of 
maximum sensitivity. 

Wide-Angle Adaptor 
The Wide-Angle Adaptor 

UA 0809 (Fig. 7) can be mounted 
on the measuring-cell UA 0601, 
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Fig.5. Measuring cell UA 0601 and coaxial cable AO 0179 
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Fig.6. The relative response of the light-adapted eye to different wavelengths, as standardized 
by the CIE in 1931 (photopic curve). showing the relative spectral responsivity of the 
UA 0601 measuring cell 

changing the acceptance angle from 
± 1, 1 ° to ± 1 2 o . This arrange
ment enables measurements of a 
larger area to be made. For exam
ple, the average luminance can be 
measured on different regions of 
data-screen work-stations. The 
Adaptor has a transmission loss of 
about 11%, whose effects will 
cancel out when comparative mea
surements are being made. A push
button on the Type 1100 causes 
the current display to be held, 
facilitating luminance measurement 
with the Wide-Angle Adaptor. 
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Contrast standard blank 
Two contrast standard blanks, DO 

0248, which are similar to the Type 
11 04 Luminance Contrast Standard 
but without the usual reflectance 
standards, are included to enable 
users to construct their own in
house standard visual tasks for spe
cial applications. 

Fig. 7. Wide-Angle Adaptor UA 0809 
mounted on the measuring cell 

Luminance Contrast 
Meter 

The Luminance Contrast Meter 
proper is a small cabinet (139,5 x 

1 32.5 x 200,0 mm) carrying most 
of the controls, the display, and the 
intelligence of the system (Fig. 8) . 
The display is a 2-1 I 2-digit LED 
type with a maximum indication of 
1 99 (the decimal point being mov
able manually or automatically) . A 
subsidiary character indicates 
whether the measured contrast is 
positive or negative . 

Function Selector 

The function of the Meter is se
lected on an 8-position rotary 
switch . There are two contrast func
tions and five luminance ranges . 
The remaining position is "Off" . 

The two contrast functions are 
for reading contrast, and contrast 
rendering factor, all expressed as 
percentages (these functions are 
clarified below). Since both func
tions entail a sequential measure
ment pair, the Meter is equipped 
with memory, and the display is 
held after completion of the mea
surement. In the case of the con
trast rendering factor (CRF), the 
display momentarily indicates con
trast before switching to a held 
indication of CRF. 

The five luminance switch posi
tions are used for general lumi
nance measurements (either ref 
lected or luminous). The first is an 
autorange setting, whereby the lu
minance range is automatically se
lected to give the minimum error 
without overload . The other four 
ranges give nominal full scale indi -
cations of 200 kcd / m 2 , 
20 kcd / m 2 , 2 kcd / m 2 and 
200 cd / m 2 . (The unit of luminance, 
i .e., the luminous intensity per unit 
area projected in a given direction, 
is the candela per square meter, 
cd / m 2 , also known as the nit.) The 
display automatically indicates 
whether it reads kcd / m 2 or cd / m2 . 
When the Meter is set to its most 
sensitive range, the decimal point is 
automatically inserted if the mea
sured luminance is low, giving an 
indication down to 0,1 cd / m2 . 



Indicator lamp warns when luminance 
is too low for valid contrast indication 

2 1 / 2-digit display of contrast or lu
minance 

Indicator lamp warns of luminance 
overload 

Dual thumbwheel switches for dial
ling in the contrast of the contrast 
standard in use - measured in 
diffuse sphere illumination - for 
CRF measurements 

Battery condition indicator 

Power 

L-------=1------~~*-' .. Limit 

ld 

Luminance 

Bruel& Kjan 

Contrast Mode 

Dual-purpose push-button recalls 
display in contrast modes, holds 
display in luminance modes 

Initiates contrast measurements 

Function selector for contrast (C), 
contrast rendering factor (CRF) and 
luminance measurements 

Automatic or manual timing of con
trast measurement sequence 

Measuring cell input for 
applications not requiring carriage 
and radius arm 
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Overload indication 
Overloading of the display, in either 

contrast or luminance modes, is indi
cated by flashing of the display. Two 
out-of-range indicator lights are also 
provided for range infringements. 
" Upper Limit" lights if any luminance 
exceeds 200 kcdlm2

; " Lower Limit" 
lights if the first measurement (L 1 -

the light surface with Type 11 04) is 
less than 20 cd I m 2

, signifying dimin
ished contrast accuracy. The accuracy 
is reduced in proportion to luminance 
below this level, although the mea
surement will not be interrupted. 

Other controls 
Contrast measurements are under 

the control of a pair of keys which 
cycle the contrast processing circuitry 
according to the sequence of light and 
dark measurements needed to deter
mine the final figure , and initiate mo
tion of the turntable on the carriage 
carrying the Luminance Contrast 
Standard Type 1104. The " Start " key 
is pressed once only for automatic 
contrast measurements using the car
riage, and once for each measurement 
when the light and dark objects are 
exchanged manually. 

To calculate contrast rendering 
factor, the Meter needs to know the 
contrast of the standard object in 
use (which is usually the Type 
1104, measured in diffuse sphere 
illumination). This figure is dialled in 
on a thumbwheel switch , permitting 
values from 1% to 100% inclusive. 
In the case of the 1104, the value 
is 9 1 %, which is stated on the 
calibration chart provided. 

Power supplies 
The Type 1100 Luminance Con

trast Meter has a number of features 
in common with other instruments in 
the B & K range, giving it a measure 
of system compatibility. It may be 
battery or mains powered: a compart
ment in the rear (Fig.8) can accom
modate either a Mains Power Supply 
ZG 0199 (Fig. 9). or a battery box 
which may be fitted with standard al
kaline or rechargeable NiCd cells of 
the most popular size. Connections 
are also provided for external power
ing or recharging from the ZG 0 199 
(via control cable AO 0035) or other 
suitable DC sources. NiCd cells may 
be recharged in the battery box exter
nal to the instrument using Charging 
Adaptor AO 0157 and ZG 0199 or 
any suitable DC supply. They may 
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Fig .8 . Rear panel of Type 1100, with bat
tery box ZG 0146 fitted 

also be recharged from 
100- 130 I 200- 240 V 50 to 400 Hz . 
AC mains while fitted in the Type 
1 1 00 using Battery Charger 
ZG 0113. To conserve the batteries 
in the contrast modes, the display ex
tinguishes automatically after approxi 
mately 30 s, reducing power con
sumption to approximately 50% . It 
may be recalled at the touch of a 
button. The Type 1100 is compatible 
with the B & K Carrying Case, Modu
lar Cassette and Rack Systems for 
regular use in combination with other 
instruments (such as recorders) . 

Output socket 
A BNC socket is provided in the 

rear panel of the Type 1100 giving a 
positive voltage proportional to dis-

Luminance Contrast Meter 
1100 

Fig. 9. Mains Power Supply ZG 0199 

played luminance, for making time re
cordings on an automatic chart re
corder or a magnetic tape recorder 
(such as B & K Types 2306 or 7005 
respectively) of illumination which var
ies with time, such as for example 
daylight in a workshop. It may also be 
used to display luminance on a mov
ing -coil meter or make a statistical 
analysis of the luminance over a peri 
od of time, using the Type 4426 
Noise Level Analyzer. See Fig. 10. 

Since the luminance output is 
available in the contrast measuring 
modes , it is possible to use a gra 
phic recorder to speed up contrast 
measurements . The logar ithmic 
characteristic available on B & K le 
vel recorders such as the 2306 
greatly facilitates accurate measure
ment and useful interpretation of 
the results . Fig . 11 shows an exam 
ple of a recording of the voltage at 
the output during a sequence of con 
trast measurements at different 
ranges (given in mm along the x-

FM Instrumentation 
Tape Recorder 

7005 

la!!!!!!!!Y:Gi------11! I • 
Portable 

Level Recorder 
2306 -Measuring cell • 

UA 060,-

I 
I 
I 

Noise Level Analyzer 
4426 

190404 

Fig .1 0. Examples of the use of the luminance Contrast Meter Type 1100 with other B & K in
struments 



axis) . The pen deflection is propor 
tional to the logarithm of the lumi
nance reflected from the correspond
ing surface of the 11 04 . The verti
cal lines correspond to the light 
/ dark transitions, and their height 
is proportional to the logarithm of 
the luminance ratio in each case . 

Electronic averaging 
To provide the Type 11 00 with a 

maximum of flexibility in the meas
urement of both luminance and lu
minance contrast, the design incor
porates linear averaging of lumi
nance and a high overload margin. 

The light-sensitive element in the 
measuring cell has a very fast re
sponse to changing luminance . Av
eraging of the luminance is per 
formed electronically using a fixed 
0 , 2 -second time -window . The aver
aging function is linear, i .e ., equal 
weight is given to all events within 
the window . This results in a true 
average measurement for rapidly 
fluctuating sources such as cathode 
ray tubes and discharge lamps . 

The 0,2-second time-window is 
carefully controlled. It is the dura
tion of an integral number of frames 
of a mains-synchronous CRT data
screen and of cycles of the flicker 
frequency of a fluorescent lamp in 
both Europe and the USA, and this 
means that no error is incurred 
when the measurement cycle begins 
part-way through the fluctuation 
cycle of the light source (that is, 
aliasing is zero). 

Errors due to drift of the measur
ing circuitry are minimized by auto
matic self-calibration of the zero 
point every 0.4 s. 

Overload margin 
The measuring cell and its associ

ated circuits have a peak overload 
margin of 1000: 1 at full scale 
indication when the pulse-repetition 
frequency (PRF) is 50 Hz (and pro
portionately less at lower frequen
cies). A data-screen display, for 
example, is composed of a very 
bright moving spot of light which is 
absent from any given area of the 
picture for the greater part of each 
frame time - so to produce a 
given average luminance at that part 

aooaooooooooaoaooooooooooooooooooooooooaoooaoooaoo 
Briiei&Kjllltr Bri.iel & Kjcer 

Luminance 
:::==Increasing of light := 
~luminanc surface := 
~(Iogar- 10:1 of 1104 = 
§~~~\c luminanc Luminance 

ratio of dark 
surface 

50 100 150 200= 250 300= 350 400 of 1104 

OP0102 mm range (read out from radius arm scale) 790224 

Fig .11 . Example of recording of a succession of contrast measurements, made using the Type 
2306 Portable Graphic level Recorder (measurement range interval: 10 mm. Range 
Potentiometer: 50 dB) 

Fig .12. Example of a computer terminal showing veiling reflections 

of the picture, the spot has to be 
very much brighter than that given 
luminance. The high overload margin 
of the Type 1100 enables it to 
record correctly, and average cor
rectly, the luminance of this flying 
spot even when the average lumi
nance is close to the upper limit of 
the luminance range selected. This is 
essential for contrast measurements 
on TV or data display screens, 
which are illuminated by both want
ed and extraneous light (Fig. 12). 

Luminance Contrast 
Reference Standard 
Type 1104 

The Luminance Contrast Stand
ard, Type 11 04 (Fig . 1 3). is con-

structed in the form of a 40 nim 
disc which may be mounted on the 
carriage of the Type 11 00, or used 
separately with other kinds of lumi
nance meters. It incorporates a pair 
of circular reflectance areas, one 
dark and one light, which are spe
cially manufactured to have du
rable, consistent reflectance charac
teristics over a range of illumination 
and viewing angles. The contrast is 
defined in terms of the ratio of the 
reflected luminance values mea
sured at each surface in turn under 
identical illumination conditions . 

The Standard is designed to be 
similar to a typical visual task encoun
tered in everyday activity in offices, 
libraries and classrooms. The dark 
surface corresponds, for example, to 
a black typeface, and the light surface 
to the surrounding paper. Note that 
moderate differences between the lu
minance contrast of the Standard and 
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Fig. 13. luminance Contrast Reference Standard Type 1104 with its transparent plastic cover 

that of any given real-world visual 
task do not invalidate lighting mea
surements relating to that task, be
cause such differences can be allowed 
for . The important aspect of the Stan-

Calibration Chen for 
Luminance Contrast 
Standard 
Type 1104 

Serial no . .... 8J~ .'f..?. 9. 

Contraol in ........ iNumiNitlon: 91 t 1% 

Maximum Contr .. t : 98% 

The luminance factor gtven in the graph and the table 
Is def1ned IS the actual measured luminance (cande· 
las per square metre = nttst. related to the luminance 
at 1 perfeetly diffuse reflectance surface , 

dard is its repeatability and repro
ducibility. 

The principal use of the Type 
11 04 Luminance Contrast Standard 

DIMENSIONS 

l .... - .. - 20 .,..._ 
. .., ,.,... 

MEASURING GEOMETRY 

,=: ... 
Vc = 50 25° 45° 

litf!tSowc. "~~: --~-------_. , 
lllight 0, 856 1 953 o, 9o7 - -,', 

lldark 0, 0 91 Z.3bO 0, 132 Ji l l : 

is to enable predictions to be made 
of the effect on visual task contrast 
of various illumination schemes . An 
individual calibration chart (Fig . 14) 
supplied with each Standard docu 
ments its reflectance characteristics 
and ensures confidence in the re 
producibility of the Standard . 

The disc comprising the base of 
the Luminance Contrast Standard is 
constructed of aluminium, but the 
two reflectance standard surfaces 
themselves are manufactured from 
ceramic and glass materials to 
ensure long-term surface stability. A 
transparent plastic dust cover is 
provided for protection. 

I Ill Ill II 

C% -89?' zoe - 851f Q~o~~~m~~~~~~~~~~~~~~~~~~~~=-~~~~~~~~ 

Angle of incidence Vc 

Date ... 2.,b; .. 9J9, .. Signature: :?.~if. .. .. 

BC 0115 

The luminance is measured from a fixed position. 
wh1le the hght source S(:ans through angles from 0° 
to 90° 

Please turn over 
790800/1 

Fig .14. Calibration chart supplied with the luminance Contrast Reference Standard Type 1104 

Illumination 
source 

Measuring 
position 

790222 

Fig .15. Definition of the angles VA, VB and VC referred to in Tables 1 and 2 . Pis the position 
of the appropriate reflectance surface of the luminance Contrast Reference Standard 
Type 1104 
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The Standard is designed so that 
contrast due to chromaticity is 
negligible. 

Tables 1 and 2 show typical ref
lectance characteristics, referred to 
measurement angles VA, V 8 and 
V c defined in Fig . 1 5 . The calibra
tion chart (Fig . 1 4) includes graphi
cal plots of the luminance factors of 
the light and dark surfaces as func 
tions of V c for VA = 25° and V 8 = 
0 ° . The luminance factor is defined 
as the ratio of the actual reflected 
luminance for each set of angles to 
the reflected luminance of a per
fectly reflecting , perfectly diffusing 
surface under the same conditions . 



Applications 
Luminance-contrast in the work 
place 

The reason for measuring the abil 
ity of a lighting installation to ren
der contrast is that it is the contrast 
which enables a visual task to be 
distinguished. Without contrast, no 
amount of increased luminance will 
make it any easier to see . When 
there is some contrast, however , 
then both the contrast and the lumi 
nance affect the performance of per
sonnel working with visual tasks . 
Any attempt to relate by measure
ment the illumination of a work 
place to the effectivement of the 
staff must take account of both lumi
nance and contrast . 

A key feature of most visual tasks 
is that the numerical value of the 
task contrast is not independent of 
the lighting system in which it is 
measured . The perceived contrast 
depends both on the task and on 
the quality of the illumination . A 
task which appears to have a high 
contrast in one environment may ex
hibit much poorer contrast when il 
luminated by a different lighting sys
tem . It is the worsening of lumi
nance contrast by veiling reflec
tions (Fig. 16), that the Types 11 00 
and 1104 are mainly intended to 
measure - hence the name Lumi
nance Contrast Meter. 

Reference Lighting System 

Although visual tasks may be de
scribed as having low, medium or 
high contrast, in fairly general 
terms , a precise specification of the 
contrast of any given task, including 
the Type 1104, will depend on the 
lighting system used for the measure
ment as well as the other conditions 
under which the measurement was 
made. A reference lighting system is 
therefore specified, and the task con
trast measured in this system. Com
monly used systems are diffuse 
sphere illumination and optimal point 

source. The 1 1 04 is used to 
compare any other lighting system 
with this reference lighting system . 
The reference lighting system and 
the Standard together enable the 
visual performance capability for a 
given visual task to be predicted 
approximately under any given light
ing system, as discussed below. 
The Luminance Contrast Meter Type 

The Bri.iel & Kjar Bump Recorder Type 2503 The Bri.iel & Kjmr Bump Recorder Type 2503 

Fig .16. Example of a printed page with and without veiling reflections 

1100 permits these comparisons to 
be performed with the maximum 
facility. 

Where to use the Types 1100 and 
1104 

The Types 1100 and 1104 are 
primarily for contrast and luminance 
measurements in: 

Offices 
Libraries 
Classrooms 

They may also find applications in: 

Factory assembly areas 
Opticians' surgeries 
Film studios 
Photographic studios 
Film processing laboratories 
Advertising agencies 
Paper and textile mills 
EDP centres 
Paint and dye manufacturers QA 

departments 

Contrast function 
In the "C" setting of the function 

switch , the instrument evaluates the 
function C, given by 

L, 
c X 100%, 

L, 

where L1 is the first luminance value 
measured, and L2 the second. In the 
"Auto" mode the 1100 measures the 
lighter surface first, so the function is 
normally positive when the visual task 

used is the Type 1104, as it would be 
with most visual tasks in most lighting 
situations. It is common to define 
contrast as - C (referred to the above 
function} when working with visual 
performance in everyday situations; 
however, this definition results in a 
quantity which is then almost always 
of negative sign , so for convenience 
the sign has been dropped in the Type 
1100. If the function C changes sign , 
an apostrophe ('} precedes the dis
played value. The range of C which 
may be displayed is - 100% to 
+ 100%, corresponding to a range 
of 2 to 0 for the function L2 /L 1. 

The implication of this is that if the 
two measurements are made in the 
"wrong" order, the darker surface 
cannot be much darker than the 
lighter surface. 

Contrast rendering factor 
The " CRF" position of the func

tion selector is the one likely to be 
used most for studying everyday 
worktop lighting. It calculates the 
contrast rendering factor (CRF} de
fined in CIE Publication No. 19 
( 1972), given by the equation 

c 
CRF 

where Cref is the task contrast in 
diffuse sphere illumination, dialled in 
on the thumbwheel switches. 

A given lighting system may pro
duce a different contrast reduction 
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with any particular visual task from 
that measured with the Type 11 04 in 
the same lighting system. However, 
the measurement of the contrast ren
dering factor with the 1 1 04 in that 
lighting system can still tell us about 
performance with real visual tasks in 
the same lighting system. The proce
dure is to establish, by means of tests 
performed in various controlled light
ing systems, the acceptability limits of 
contrast rendering factor for the vari
ous real visual tasks. Other lighting 
systems can then be tested against 
these limits, using only the 1100 and 
the 1104. 

Contrast mapping 
To study a lighting system com

prehensively, it is desirable to per
form not one contrast measure
ment, but a succession of measure
ments made throughout the visual 
field, enabling contours of constant 
contrast rendering factor to be 
plotted. To facilitate this, a special 
graph paper QP 4590 is available 
from B & K (Fig. 17). This enables 
contrast to be related to the range 
and bearing indications given by the 
radius arm UA 0595. 

0 0 0 0 

Sign:----

L C R 

t:=J c:::::::J t:=J 

Ugktmg 

l-·~-;.;·• ~· 

OP 4590 EYEPOINT 40 em above the edge o f the detk------""---Ed9e line 

Fig. 17. Contrast mapping chart paper QP 4590. The region of the working surface represented 

by the chart corresponds to the area of a double A4 document which would be viewed 
from the nominal eye-point without moving the document 

Contrast reduction 
A term used by some workers is 

the contrast reduction, R. This may 
be obtained from the CRF using the 
following equation: 

R = ( 1 - CRF) X 1 00% 

where CRF is measured with the 
thumb-wheel switches set to the max
imum task contrast (98% for the 
11 04). 

1104. LUMINANCE FACTORS FOR 3 MAIN VIEWING ANGLES 

LIGHT STANDARD SURFACE 

~ 0 3 5 7 10 15 20 25 30 35 40 45 50 60 70 80 

0 1,480 1,669 1,718 1,696 1,537 1,190 0,959 0,852 0,801 0,775 0,760 0,748 0,737 0/708 0,655 0,534 
5 1.480 1,667 1,712 1,690 1,501 1,180 0,959 0,851 0,801 0,774 0,759 0,747 0,736 0,700 0,655 0,530 

10 1,480 1,663 1,706 1,681 1,515 1,170 0,953 0,849 0,798 0,772 0,757 0,746 0,735 0,706 0,653 0,530 

VA =5o 
20 1,480 1,649 1,656 1,651 1,485 1,148 0,944 0,843 0,789 0,771 0,756 0,744 0,734 0,706 0,653 0,530 
50 1,480 1,567 1,552 ·1,489 1,322 1,045 0,894 0,820 0,781 0,763 0,750 0,740 0,730 0,702 0,650 0,529 
90 1,480 1,430 1,350 1,259 1,105 0,915 0,832 0,790 0,767 0,753 0,743 0,734 0,726 0,698 0,647 0,529 

120 1,480 1,310 1,230 1,140 1,010 0,855 0,809 0,779 0,760 0,750 0,742 0,734 0,726 0,698 0,647 0,529 
180 1,480 1,300 1,210 1,120 0,995 0,850 0,789 0,771 0,758 ' 0,749 0,742 0,734 0,726 0,698 0,647 0,529 

~ 0 5 10 15 20 23 25 27 30 35 40 45 50 60 70 ,,80 

0 0,804 0,859 0,977 1,234 1,663 1,881 1,954 1,921 1,757 1,347 1,050 0,909 0,839 0,764 0,700 0,573 
5 0,804 0,856 0,971 1,218 1,625 1,823 1,880 1,847 1,691 1,308 1,035 0,900 0,834 0,763 0,698 0,571 

10 0,804 0,855 0,965 1,194 1,520 1,686 1,707 1,686 1,531 1,218 1,000 0,885 0,824 0,760 0,696 0,570 

VA= 25o 
20 0,804 0,852 0,943 1,101 1,270 1,319 1,319 1,275 1,190 1,021 0,906 0,841 0,802 0,749 0,689 0,564 
50 0,804 0,828 0,851 0,864 0,855 0,843 0,835 0,825 0,811 0,792 0,776 0,763 0,752 0,722 0,670 0,549 
90 0,804 0,798 0,788 0,778 0,769 0,765 0,762 0,759 0,755 0,750 0,745 0,737 0,730 0,704 0,655 0,545 

120 0,804 0,785 0,771 0,764 0,754 0,752 0,750 0,748 0,745 0,741 0,737 0,731 0,725 0,701 0,649 0,529 
180 0,804 0,776 0,756 0,755 0,752 0,750 0,748 0,745 0,741 0,737 0,737 0,725 0,725 0,700 0,648 0,528 

~ 0 10 15 20 25 30 35 40 43 45 47 50 55 60 70 80 

0 0,744 0,762 0,783 0,823 0,908 1,106 1,552 2,400 2,885 3,087 3,142 2,857 2,068 1,501 1,025 0,786 
5 0,744 0,762 0,783 0,821 0,901 1,081 1,470 2,117 2.432 2,580 2,546 2,355 1.784 1,358 0,983 0,760 

10 0,744 0,761 • 0,781 0,815 0,884 1,019 1.266 1,577 1,687 1,726 1,696 1,590 1.322 1,114 0,893 0,710 

VA= 45° 
20 0,744 0,760 0,776 0,799 0,803 0,891 0,950 0,989 0,988 0,982 0,969 0,941 0,891 0,846 0,758 0,622 
50 0,744 0,751 0,755 0,757 0,759 0,758 0,756 0,753 0,749 0,747 0,745 0,740 0,730 0,716 0,667 0,548 
90 0,744 0,741 0,739 0,736 0,735 0,733 0,729 0,727 0,724 0,722 0,720 0,717 0,705 0,695 0,645 0,532 

120 0,744 0,736 0,733 0,731 0,728 0,726 0,723 0,721 0,717 0,715 0,713 0,711 0,693 0,686 0,638 0,521 
180 0,744 0,733 0,730 0,728 0,725 0,723 0,721 0,717 0,715 0,713 0,711 • 0,693 0,686 0,684 0,636 0,519 
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~ 0 3 

0 1,150 1,767 
5 1,150 1,760 

10 1,150 1,743 

VA= 5o 
20 1,150 1,691 
50 1,150 1,395 
90 1,150 1,000 

120 1,150 0,750 
180 1,150 0,640 

~ 0 5 

0 0,050 0,092 
5 0,050 0,092 

10 0,050 0,091 

VA= 25° 
20 0,050 0,087 
50 0,050 0,068 
90 0,050 0,046 

120 0,050 0,037 
180 0,050 0,031 

~ 0 10 

0 0,017 0,028 
5 0,017 0,028 

10 0,017 0,028 

VA = 45° 
20 0,017 0,027 
50 0,017 0,022 
90 0,017 0,016 

120 0,017 0,015 
180 0,017 0,013 

Contrast range: 
- 100% to +1 00% ±1% + 1 digit 

Contrast function (C): 
100% X (L1 - L2)/ L1 

Contrast rendering factor range: 
-1,99 to+ 1,99 

Contrast rendering factor (CRF): 

C / Cref 

Contrast luminance limits: 
20 cd / m2 - 199 kcd / m2 

5 

1,924 
1,911 
1,882 
1,799 
1,353 
0,803 
0,540 
0,435 

10 

0,203 
0,202 
0,194 
0,170 
0,087 
0,040 
0,028 
0,022 

15 

0,042 
0,041 
0,040 
0,036 
0,024 
0,016 
0,014 
0,013 

(approximately equivalent to 60 lux -
600 klux) (1 cd / m2 = 1 nit) 

Luminance ranges: 
0 -20 and 0-200 cd/ m2 (automatic) 
0-2 kcd / m 
0 -20kcd/ m 
0 -200 kcdf m2 
Auto range 

Max. Luminance: 
106 cd/m2 

Output (recorder): 
Linear range;. 0 to +6,5 V DC, proportional 
to luminance in both contrast and lumi 
nance modes 

DARK STANDARD SURFACE 

. 7 10 15 20 25 30 35 

1,822 1,265 0,485 0,191 0,090 0,052 0,034 
1,805 1,236 0,480 0,190 0,090 0,052 0,034 
1,768 1,198 0,468 0,184 0,087 0,051 0,034 
1,660 1,130 0,446 0,179 0,085 0,051 0,034 
1,144 0,733 0,290 0,127 0,068 0,041 0,028 
0,588 0,365 0,153 0,078 0,046 0,031 0,023 
0,395 0,240 0,106 0,058 0,036 0,026 0,021 
0,300 0,175 0,083 0,047 0,031 0,024 0,020 

15 20 23 25 27 30 35 

0,545 1,471 2,160 2.350 2,226 1,579 0,631 
0,527 1,369 1,975 2,105 1,9'75 1,394 0,572 
0,482 1,120 1,507 1,566 1,441 1,030 0,454 
0,348 0,600 0,672 0,659 0,583 0,447 0,230 
0,097 0,090 0,080 0,073 0,066 0,055 0,042 
0,033 0,027 0,024 0,022 0,021 0,019 0,017 
0,022 0,019 0,017 0,016 0,015 0,015 0,014 
0,019 0,017 0,016 0,015 0,015 0,014 0,013 

20 25 30 35 40 43 45 

,0,069 0,134 0,312 0,893 2,656 4,207 4,815 
0,067 0,127 0,281 0,734 1,868 2,662 2,879 
0,064 0,114 0,227 0,473 0,874 1,050 1,067 
0,053 0,080 0,121 0,169 0,198 0,199 0,192 
0,026 0,027 0,027 0,026 0,025 0,024 0,024 
0,015 0,015 0,015 0,015 0,015 0,015 0,015 
0,013 0,013 0,013 0,013 0,013 0,013 0,013 
0,013 0,012 0,012 0,012 0,012 0,012 0,012 

Specifications 11 00 
Level: +2 V DC corresponds approxi
mately to the selected luminance range 
(exact correspondence depends on mea
suring cell sensitivity). Flashing of dis
play does not affect output integrity 
unless output exceeds + 6 , 5 V DC approx
imately 
Output impedance: 300 0 

Luminance averaging: 
Averaging time: 0,2 s ± 0,1% 
Averaging window: linear 
Overload margin: 1 000 times full scale 
indication for luminance sources pulsed 
at down to 50 Hz whose average lumi 
nance is equal to full scale indication 
Impulse response: 20~-ts is the maxi
mum pulse length of luminance 1 000 
times full scale indication for correct av
eraging at 50 Hz 

Radius arm UA 0595: 
Overall length: 495 mm 
Protractor diameter: 88 mm 
Usable scale range: 43 to 430 mm 
Weight: 360g 

·Measuring cell UA 0601 : 
Spectral response: Conforms to 1 931 
CIE Photopic Curve 

40 45 50 60 70 80 

0,026 0,021 0,019 0,016 0,016 0,014 
0,026 0,021 0,019 0,016 0,016 0,014 
0,026 0,021 0,019 O,Q16 0,016 0,014 
0,026 0,021 0,019 0,016 O,D16 0,014 
0,023 0,019 0,017 0,016 0,015 0,014 
0,019 0,017 0,016 O,Q15 0,014 0,013 
0,017 0,016 0,015 0,014 0,014 0,013 
0,017 0,015 0,014 0,014 0,014 0,013 

40 45 50 60 70 80 

0,257 0,129 0,078 0,043 0,032 0,025 
0,242 0,124 0,076 0,042 0,032 0,025 
0,208 0,111 0,070 0,040 0,030 0,025 
0,129 0,079 0,054 0,035 0,028 0,024 
0,033 0,027 0,023 0,020 0,019 0,016 
0,016 0,015 0,014 0,014 O,D14 0,013 
0,013 0,013 0,013 0,013 0,013 0,011 
0,012 0,012 0,012 0,012 0,012 0,011 

47 50 55 60 70 80 

4,650 3,328 1,429 0,648 0,255 0,156 
2,721 2,069 1,007 0,513 0,222 0,141 
0,985 0,816 0,495 0,307 0,162 0,111 
0,181 0,162 0,128 0,102 0,073 0,058 
0,024 0,023 0,023 0,023 0,022 0,021 
0,015 0,015 0,015 0,015 0,015 0,014 
0,013 0,013 0,013 0,013 0,013 0,012 
0,012 0,012 0,012 0,012 0,012 0,011 

Tolerance: Relative spectral responsivity 
deviates from specified value by less than 
± 10% of maximum sensitivity (at 
555 nm wavelength) 
Absolute responsivity (integrated). Stan
dard llluminant A: ± 5% 
Acceptance angle: ± 1, 1 o of geometri
cal axis 
Wide-Angle Adaptor: WA 0809 increases 
acceptance anqle to ± 12 ° 
Aperture: 8 mm diameter 
Dimensions: 46 mm long by 11 mm dia . 
Weight: 12,5 g 
Electrical connections: miniature screw
locking 10-32 UNF coaxial socket. ac
cepts plug JP 0012, cable AO 0179 (for 
connection to carriage UA 0596), or 
cable AO 0038 (for connection to Type 
11 00 directly) 

Carriage UA 0596: 
Width: 87 mm 
Length: 88 mm 
.-.eight: 95 mm overall 
Weight: 365 g 
Goniometer range: 7° to 4 7° 
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Power Sources: 

Non-rechargeable cells: 
6 alkaline cells, IEC size R20 ('0' or 'U2' 
size), in Battery Bo'X ZG 0146 (all sup
plied). Cells available separately as QB 
0004 . Fitted internally . Approximate bat
tery life 20 hours 

Rechargeable cells: 
6 NiCd cells, IEC size R20 ('0') or 'U2' 
size), not supplied, available as OB 
0008, in Battery Box ZG 0146 (sup
plied) . Fitted internally . Approximate use 
from one charge 10 hours . Minimum 
time for full charge 1 0 hours 

Mains Power Supply ZG 0199 (not 
supplied): 
May be fitted internally to power the 1100 
from 50 to 400Hz AC mains (100, 115, 
127, 220 or 240 V ± 10%), conforming 
to IEC 348 Safety Class II; or externally, 
connected by control cable AQ 0035, to 
power the 11 00 whether or not alkaline 
cells fitted, and/ or to charge internally fit
ted rechargeable NiCd cells. Approximate 
charging time 14 hours 

External DC supply: 
Power may be supplied at + 6 to 
+ 14,5 V (350 mA approximately), and re
charging current if required at 

Maximum attainable contrast: 
98% ± 1% 

Contrast in sphere illumination: 
(ESI reference) 91% ± 1% at normal 
viewing angles 

Colour: 

CIE 

Reflectance trichromatic 
llluminant 

surface coordinates 

X y 

Light 0,45 0 .41 
A 

Dark 0.45 0.41 

Light 0 ,32 0 ,32 
c 

Dark 0,31 0,31 

lntegratrng sphere measurements with colli 
mated illumination perpendicular to reflect
ance surface 

0, 1-0,4Amps (current source) or 
9-12V DC. Power and charging are on 
separate pins of a 7-pin DIN socket ac
cepting B & K plug JP 0703 (supplied) 

Temperature range: 
+5° to +40°C 

Humidity: 
0 to 90% relative humidity (but rapid 
changes of humidity may affect measure
ment accuracy temporarily) 

Electromagnetic Compatibility: 
Complies with requirements for Class B 
computing device of American FCC (Feder
al Communication Commission) Rules 

Dimensions: ( 11 00 only) 
Width: 139,5 mm 
Height: 132,5 mm 
Depth: 200,0 mm 

Weights: 
11 00 only: 1 , 7 kg 
ZG 0146 battery box. with cells: 0, 9 kg 

Accessories included: 
1 11 0 mm coaxial cable 
1 1, 2m coaxial cable 
1 standard BNC plug 
1 7-pole DIN plug 
6 alkaline battery cells to 

AO 0179 
AO 0038 
JP 0035 
JP 0703 . 

Specifications 11 04 
Dimensions: 

Diameter: 40 mm 
Reflectance surface diameter: 1 9 mm 
Reflectance surface centres: 1 9 mm 
Fixing centres: 31 mm 

Weight: 12g 

Construction: 
Base material: aluminium 
Reflectance surfaces: glazed ceramics 

Storage: 
Prolonged storage in locations subject to 
direct sunlight should be avoided. 

Ambient conditions: 
Temperature range: -1 0° to + 1 00°C 
Humidity range: 0% to 95% RH 

IEC R20 ("D" size) 
1 battery box 
1 O-range plug 
1 coaxial socket for JP 11 01 

OB 0004 
ZG 0146 
JP 11 01 
JJ 0132 

3 2 Amp fuses VF 0010 
3 630 mA fuses VF 0032 
1 housing for multiway plug DH 0164 
1 lock for multiway plug DH 0292 
1 screw cap for unused miniature 
screw-locking 1 0- 32 UNF 
coaxial socket YM 0420 
1 cap for unused coaxial socket 
in O-range socket DB 2161 
1 radius arm 

carriage 
UA 0595 
UA 0596 
UA 0809 Wide-Angle Adaptor 

Luminance Contrast Reference 
Standard 
2 contrast standard blanks 
1 measuring cell 
Mapping chart paper 
( 1 00 sheets) 
Carrying case for accessories 

Accessories available: 
Mains Power Supply 
Charging Adaptor 
Control cable 
Rechargeable NiCd cell 
(6 required) 
Battery Charger 

Accessories included: 
Wooden box 

Type 1104 
DD 0248 
UA 0601 

QP 4590 

KE 0182 

ZG 0199 
AO 0157 
AO 0035 
OB 0008 

ZG 0113 

KE 0183 



2. CONTROLS 

2.1. LUMINANCE CONTRAST METER FRONT PANEL 

CONTRAST MODE: 

luminance Contrast Meter Type 11 00 

Lower 0 Limit 
Bri.iei &Kjaar 

Hold 

Input 

C Ref.% 

---;--CRel 

Power 

)1,....-----;~- Power 

Contrast Mode 

Auto. Start 

ll---~-- Contrast Mode 

Fig. 2 . 7. Type 7 7 00 front panel controls 

Two digit thumbweel switch for presetting CRet.' the contrast of the in
stalled measuring visual task in a completely diffuse sphere illumination 
(or other reference). Can be set in the range 1 to 100 % in steps of 
1 %. To select 100 set to "00". The switch is used only in the CRF 
setting of the FUNCTION SELECTOR. 

Pair of two-position paddle-switches. The right-hand switch is spring
loaded upwards. 

"Auto." When FUNCTION SELECTOR is set to "C" or "CRF", the 
following sequence takes place: 

1 . The luminance reflected from the first reflectance surface of the 
contrast standard installed on the turntable is measured and rem
embered. This happens continuously every 0,4 s. The Type 11 00 
also selects the best internal luminance range. When the contrast 
standard installed is the the Type 1104, the first reflectance sur
face to be measured is the light one . 
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DISPLAY: 

DISPLAY /HOLD: 

14 

2 . User presses "Start" momentarily. 

3 . The current measurement cycle is completed. 

4 . The turntable rotates automatically through 180°. 

5 . The luminance reflected from the second reflectance surface of 
the contrast standard is measured. 

6 . The turntable rotates automatically through 1 80° . 

7 . The calculation determined by the setting of FUNCTION SELECTOR 
is performed. 

If FUNCTION SELECTOR is set to one of the luminance positions, 
and CONTRAST MODE TO "Auto.", the turntable will rotate 1 80° 
each time "Start" is depressed. 

"Man. "When FUNCTION SELECTOR is set to "C" or "CRF", the 
following sequence takes place: 

1. The luminance presented to the measuring cell is measured every 
0,4 s, and the best internal range selected. 

2 . If "Start" is pressed momentarily, the current measurement will 
be remembered. The Type 1100 stops taking measurements and 
will not change internal range in response to luminance changes. 

3 . If "Start" is pressed momentarily a second time, the Type 1100 
will take a new measurement and perform the calculation selected 
with FUNCTION SELECTOR, using the luminance measurement in 
memory (L,) and the latest measurement (L2). 

If FUNCTION SELECTOR is set to one of the luminance positions , and 
CONTRAST MODE to "Man.", the turntable will rotate continuously 
for as long as "Start" is kept pressed. 

Three-digit display reading contrast from - 1 00 to + 1 00 %, Contrast 
Rendering Factor from -1,99 to 1,99, or luminance up to 199 
kcd/m 2 (nominally 200 kcd/m 2

). If the C or R function (defined in 
Chapter 1) is negative, an apostrophe (') appears at the left of the 
display. 

The display indicates "%", "cd I m 2
" or "ked I m 2

" as appropriate. 
Flashing of the display indicates overload of the display itself. If no 
control is operated, the display is blanked after approximately half a 
minute, in the "C" or "CRF" settings of FUNCTION SELECTOR, to 
save the batteries. When this happens, the indication may be recalled 
by operating DISPLAY /HOLD. In the luminance position of FUNCTION 
SELECTOR, the current reading will be held for as long as 
DISPLAY /HOLD is depressed. 

Push-button with dual function. 

In the "C" and "CRF" settings of FUNCTION SELECTOR the 



FUNCTION SELECTOR: 

INPUT: 

LOWER LIMIT: 

POWER : 

UPPER LIMIT: 

DISPLAY is blanked off approximately half a minute after a 
measurement. DISPLAY I HOLD restores the measured indication. 

In the luminance settings, the current measured luminance is held for 
as long as DISPLAY I HOLD is kept pressed. 

Eight-position rotary switch for selecting contrast or luminance meas
urement as follows: 

"Off" The power supply is disconnected. 

"C" Used for measuring the contrast of a visual test. The function C 
is defined in Chapter 1 . 

"CRF" Used for measuring the contrast rendering factor of a visual 
task. The indication will depend on the setting of CRet .. The function 
CRF is defined in Chapter 1. 

When a measurement is taken in this mode the DISPLAY will indicate 
the contrast momentarily before displaying the contrast reduction. 

"Auto" Used for luminance measurement. The display range is se
lected automatically so that the measured quantitity is indicated as ac
curately as the display will allow. 

"200 k", "20 k", "2,0 k", "200 cd/m 2 " Select nominal maximum 
full scale indication in cd/m2 , for luminance measurement . In the 
"200 cd/m2 " setting, the display range will automatically change to 
20 cd/m2 if the luminance falls below this level. 

Miniature coaxial socket with 10-32 UNF threaded screen accepting 
screw-locking plug JP 001 2 for connection of the measuring-cell 
when the carriage UA 0596 is not used. 

Red indicator which lights in the "C" or "CRF" setting of FUNCTION 
SELECTOR if the luminance at the start of the measurement sequence 
is less than 20 cd/m 2

. 

A moving-coil indicator for checking the status of the internal or exter
nal power supply. When the instrument is switched on, the upper end 
of the indicator pointer should deflect to the right of centre . If it does 
not, replace or recharge the supply. 

Red indicator which lights if the luminance exceeds 200 kcd/m2 for 
any part of the measurement cycle. 

2.2. LUMINANCE CONTRAST METER REAR PANEL 

EXT. POWER SUPPLY: Seven-pin DIN socket accepting plug JP 0703 (provided). Pin designa
tions are given in Fig.2.3. For connection of an external power supply 
for powering the instrument and/or recharging the plug-in battery 
pack. Plugging a plug into this socket automatically prevents the instru
ment from being internally powered unless the plug is modified. See 
section 3.1.3 . 
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Output 

Input 

CHARGE VOLTAGE MUST ONLY 
BE APPLIED WHEN USING 
RECHARGEABLE BATIERIES 

Fig. 2. 2. Type 1100 rear panel controls 

Ext. Power Supply 

Supply Compartment 

+ 12 V, 0,4 A DC + 6,0 to+ 14,5 V , 0,35 A DC, 
to charge to power the 
the batteries instrument externally 

790513 

Fig. 2. 3. EXT. POWER SUPPLY socket connections (external view) 

ill WARNING! Do not attempt to recharge plug-in battery packs contain
ing alkaline or ordinary dry cells. Only rechargeable cells should be re
charged. 

INPUT: Ten-way connector for connection of the carriage UA 0596. 

OUTPUT: Coaxial socket accepting BNC plug JP 0035 for connection to a recor
der or analyzer. Output proportional to luminance, 0 to +6,5 V DC 
(+2 V DC corresponds approximately to full scale indication). Output im
pedance 300 0. See section 3.5 . 

SUPPLY COMPARTMENT: Either a battery back or a mains Power Supply ZG 0199 may be in
stalled in this compartment. A battery pack consist of battery box 
ZG 0146 (supplied) containing 6 suitable cells. See section 3. 1. 3. 
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ill WARNING! Even batteries can be hazardous. It is possible for cells to 
explode if they are abused, so never -

a. attempt to recharge cells the wrong way round; 
b. mix different makes or types of cell in one battery box; 
c . mix discharged cells with charged cells. 



Goniometer Scale 

2.3. CARRIAGE 

GONIOMETER SCALE: 

LOCAL START BUTTON : 

TYPE 11 04 LUMINANCE 
CONTRAST STANDARD: 

Local Start Button 

790586 

Fig. 2. 4. Carriage UA 0596 

Scale graduated in degrees, 7° to 4 7°, for measuring the angle VA (de
fined in Chapter 1 ). 

Duplicates the functions of the CONTRAST MODE "Start" switch (see 
section 2 .1) . 

Contrast standard for contrast measurements. May be replaced be a 
customized standard using contrast blank DD 0248 as described in 
section 3. 3. 1. For details of how to remove and install the standard, 
see section 3. 2. 1. 
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3. OPERATION 

3.1. PRELIMINARY 

3.1.1. Environment 

lullHn!lf't:;• COI'IIt•_tt Mt~-t•t l';'p• HOO 

CM»11 '-

I~[_ 
_I _, / 

Measuring Cell UA 0601 

0 ""'". Ston 

Groove 

Protractor 790587 

Fig. 3. 1. The Type 1100 Luminance Contrast Meter with the Type 1104 Luminance Contrast Standard 
set up for measurement of illumination contrast on a worktop 
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The Type 11 00 Luminance Contrast Meter has an operating temperature range of 5°C 
to 40°C (41 °F to 1 04°F) and may be operated in conditions of up to 90% relative humid
ity . Rapid changes of temperature or humidity should be avoided because they may 
cause condensation on the lens of the measuring cell or the Contrast Standard, resulting 
in measurement errors. 

The Type 11 00 is a precision instrument. Carriage UA 0596 and radius arm UA 0595 
should be protected against rough treatment, since measurement accuracy depends on 
their geometrical integrity. 



Care should be taken to avoid pointing the measuring cell at strong light sources (such 
as the sun), especially when using it for luminance measurements, otherwise its perfor
mance may be permanently impaired. 

To minimise electrical interference and the ingress of dirt, keep the INPUT socket on the 
front panel of the Type 11 00 covered with the screw cap YM 0420 when it is not in 
use . Similarly, the coaxial socket in the centre of the multiway INPUT connector on the 
rear panel should be protected by the cap DB 21 61 when it is not in use. 

The Luminance Contrast Standard Type 1104 incorporates surfaces whose light-reflect
ing characteristics influence the illumination contrast values measured. The Standard 
should therefore be kept covered when not in use, by means of the plastic cover pro
vided. 

The surfaces should be kept carefully cleaned. Cleaning can be performed using a mild 
detergent, e.g., one drop of a dish wash detergent in a cup of water. Wipe off with soft 
textile tissue. Do not rub. 

3.1.2. Mounting the Type 1100 

The cabinet containing most of the controls and electronics of the Type 1100 may be 
used free-standing on its four plastic feet, or it may be tilted by means of the metal 
stand attached to the front pair of feet. The cabinet should be kept well away from the 
measuring area so that it does not influence the measurements. 

Luminance Conttast Mew Type 1100 
Ci~f. % 

Power 

Contrast Mode 

Fig. 3. 2. Use of the metal stand for tilting the Type 1100 cabinet for 
ease of viewing 
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If it is to be used in installations containing other B & K instruments, it may be mounted 
in the plastic carrying case KA 2000 (for use in the field) or frame KK 0014 for moun
ting in a standard 19-inch rack (for laboratory-based applications). Both the case and the 
frame accept up to three instruments the size of the 11 00. They form part of the B & K 
Modular Cassette System . 

3.1.3. Power Supplies 
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The Type 1100 Contrast Meter is provided with a plug-in Battery Box ZG 0146 and six 
alkaline cells OB 0004 . However, for maximum flexibility of use there are five different 
ways of powering the instrument as follows: 

1. Battery Box plus alkaline cells; 
2. Battery Box plus NiCd rechargeable cells; 
3. Mains Power Supply ZG 0199 fitted into the cabinet; 
4. Mains Power Supply ZG 0199 used externally; 
5. External DC supply. 

Instructions for powering the 1100 by these methods are given in turn below . 

Battery Box 

The ZG 0146 Battery Box is designed to hold six 1,25 V or 1 ,5 V dry or rechargeable 
cells dimensioned to IEC specifications R 20 (also known as "D" or "U2" size) . With the 
long-life alkaline cells OB 0004 supplied, approximately 20 hours of luminance measure
ments or 28 hours of contrast measurements may be taken, before the cells have to be 
discarded and replaced. Replacement cells may be ordered from B & K, or other cells of 
the same size may be used. The use of ordinary (i.e., non -alkaline) dry cells is not recom
mended because of the risk of damage to the instrument caused by chemical action in 
such cells after they become worn out . 

The Battery Box also accepts rechargeable nickel cadmium (NiCd) cells OB 0008, also 
avaliable from B & K. These are more economical than non-rechargeable cells since they 
may be recharged up to 500 times before being discarded, and each charge will power 
the instrument for approximately 60 % as long as alkaline cells 08 0004. For details of 
how to charge NiCd cells, see below under Mains Power Supply ZG 0199 and Exter
nal DC Supply. 

Access is gained to the interior of the Battery Box by removing the lid, which is secured 
by four fastenings, one at each corner of the lid. These fastenings may be locked or un
locked using a screwdriver or similar tool, but require not more than half a turn to lock 
or unlock. To install or replace the six cells in the Battery Box, proceed as follows : 

1. Unlock the four fastenings, ensuring that the slots in them become parallel to the 
long edge of the I id. 

2. Lay the lid aside and slide out any cells which may be in the Battery Box. 

3. Load six replacement cells into the Box, in pairs, as shown in Fig.3 .3. Take care to 
get each cell the correct way round. Just inside the Box are marked arrows indicat
ing the direction the positive stud of each cell should face. If any of the cells are re
versed, the instrument may function improperly or not at all. 



Lid 

Fastening Screws for 
Lid of Battery Box 

Fig. 3. 3 . Orientation of cells in the Battery Box ZG 0146 

790588 

4 . Replace the lid of the Battery Box and lock it by turning the fastenings at each 
corner of the lid half a turn . 

5. Label the lid to indicate clearly whether the cells installed are rechargeable or non
rechargeable. 

WARNING! Even batteries can be hazardous. It is possible for cells to explode if they 
are abused , so NEVER -

a. attempt to recharge cells the wrong way round; 
b . mix different makes or types of cells in one Battery Box; 
c . mix discharged cells with charged cells . 

To install the Battery Box in the Power Supply compartment in the rear panel of the 
1100, proceed as follows, referring to Fig .3.4 : 

1 . Slide the Battery Box into the compartment, so that when almost completely in
serted it comes to rest against the two spring-loaded contacts at the innermost end 
of the compartment. 

2 . Use just sufficient pressure to push the Battery Box in so that the Supply Lock may 
be turned through 1 80° with a screwdriver, locking the Box in place in the compart
ment. 
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Fig. 3 . 4. Installing the Battery Box ZG 0146 in the Type 1100 

Mains Power supply ZG 0199 

The Mains Power Supply ZG 0199 (Fig. 9, Chapter 1) may be used fitted into the 
Luminance Contrast Meter, or externallly. It may be powered from 50 I 60 Hz AC mains 
at 100, 115, 12 7, 220 or 240 V single phase. When used externally it is connected by 
control cable AQ 0035, to power the instrument and I or recharge NiCd cells and to 
power the instrument simultaneously. If non-rechargeable cells are fitted in the battery 
box installed in the instrument, the OUTPUT SELECTOR on the ZG 0199 should be 
switched to Drive Voltage "On" -Charge "Off'. 

If rechargeable NiCd cells are fitted, set the CHARGE switch to "On". 

Exhausted cells will take about 14 hours to receive a full charge, regardless of whether 
the instrument is being operated or is switched off. No harm will result from continuing 
to supply charging current to fully charged NiCd cells. However, if the long lifetime of 
NiCd cells is to be preserved, they should not be subjected to continuous overcharge if 
they are discharged only infrequently. In other words, do not leave permanently on 
charge an instrument which is taken out into the field only occasionally. For external use 
of the ZG 0199, the control cable is connected between OUTPUT on the ZG 0199 and 
the EXT. POWER SUPPLY socket on the 1100. The 1100 cannot be powered from 
internally fitted cells while the control cable is connected unless the 7 -pin Dl N plug 
JP 0703 is modified as described below under External DC Supply. The procedure for 
installing the ZG 0199 in the POWER SUPPLY compartment of the 1100 is the same as 
that for installing a Battery Box, described above. Care should be taken to locate the 
ZG 0199 the right way up. 



WARNING! - Do not attempt to recharge battery cells in the Type 11 00 without com
plete confidence that they are rechargeable types. 

External DC supply 

For connection of an external battery or other external DC source, the EXT. POWER SUP
PLY socket of the Type 1100 has the pin identities shown in Fig.2.3. A cable for connec
tion to an external DC source may be made up using the 7-pin DIN plug JP 0703 sup
plied. 

Pin 1 carries current only to power the Type 11 00 (not to charge any fitted batteries). In
ternal power conditioning permits acceptance of a voltage range of +6 to 1 5 V DC. The 
power required will be more or less independent of voltage supplied, so lower voltages 
will have to deliver more current than higher ones. 

Pin 3 carries current to charge fitted batteries, which should therefore be only of re
chargeable types if this pin is used. Provided the external supply complies with the re
quirements given for both charging and powering the instrument, it may be connected to 
both pins 1 and 3. Note that NiCd rechargeable batteries may be charged via pin 3 from 
a power supply whose open circuit voltage exceeds 1 2 V DC, if and only if it is current-li
mited to not more than 0,4 A when loaded to 12 V. (Current limiting can easily be 
achieved by wiring a suitable resistor in series with pin 3). At this current QB 0008 
NiCd batteries take approximately 14 hours to receive a full charge; smaller charging cur
rents are permissible, and will require proportionately longer charging times. The upper 
limit is constrained by thermal considerations, and may be exceeded in moderation for 
short periods at the user's discretion, especially if the batteries are fully charged. 

An external DC supply suitable for recharging fitted NiCd cells is the Battery Charger ZG 
0113 (Fig .3.5) . This Charger may be plugged into AC mains at either 1 00-130V or 200-
240 V AC 50-400Hz single-phase. The mains flex on the Charger contains three colour
coded conductors, one of which must be cut back. For use on 1 00-1 30 V, cut back the 
brown conductor and connect the supply between blue and black. For use on 200-
240 V, cut back the black conductor and connect the supply between blue and brown. 
Note that the instrument cannot be operated while the Battery Charger is plugged into it, 
unless the 7-pin DIN plug is modified as described below. 

Fig.3.5. Battery Charger ZG 0113 

The EXT. POWER SUPPLY socket may be used to recharge NiCd batteries (if fitted) and 
l or to operate the Type 1100 from a 12 V car battery . It is unwise, however, to con
nect up pin 1 only (for powering the instrument) and run the engine of the car, as vol
tage surges may damage the instrument or cause measurement errors. A potential ha
zard also exists if the car has a Positive Earth, because the chassis of the frame of the 
Type 11 00 (which is connected to the negative of the external supply) will then be at 
-1 2 V relative to the metal parts of the car; and contact between these could result in 
short-circuit currents high enough to burn the user as well as damage the apparatus 
and fittings. 
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Note that when a plug is plugged into the EXT. POWER SUPPLY SOCKET, the instru 
ment will operate only if a suitable supply is present on pin 1, even though the fitted bat
teries may be recharging via pin 3. A microswitch operated by the insertion of a 7-pin 
DIN plug disconnects the circuitry of the 11 00 from the contacts of the battery pack . 
This feature is incorporated so that the instrument switches off when the external sup
ply is switched off at its source, instead of running down any batteries which may be fit
ted. However, 7-pin DIN plugs JP 0703 supplied by B & K may be modified so as to can
cel the feature. To make the modification, slide back the plastic body of the plug and rem
ove the two metal shields. A plug modified in this way enables the fitted batteries to per
form a stand-by function in the event of mains failure . If the 7-pin DIN plug on the ZG 
0113 Battery Charger is so modified, the charger may be used to power the Type 1100, 
provided alkaline or dry cells are not fitted. However, the current delivered by the ZG 
011 3 is insufficient to recharge completely discharged NiCd rechargeable cells and 
power the Type 11 00 simultaneously. 

3.2. CONTRAST MEASUREMENT OF ILLUMINATION 

The luminance contrast of the illumination on a worktop (working surface) may be mea
sured using the Type 11 00 Luminance Contrast Meter and a suitable contrast reference 
standard . For most applications the Type 1104 Luminance Contrast Standard will be 
most suitable. However, a customized standard may also be constructed, using contrast 
standard blank DD 0248 (two supplied) as described in section 3 .3.1. 

3.2.1. Assembling the Measuring System 
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To assemble the measuring system for worktop contrast measurements, proceed as fol
lows: 

1 . Collect together the items shown in Fig.3.1 . 

2 . Mount the Type 11 00 on its feet (section 3.1 . 2) if this is required . 

3. If the scanning accessories are not already assembled together, slide the carriage 
UA 0596 on to the radius arm UA 0595 from the protractor end. 

4 . If the measuring cell UA 0601 (Fig. 3. 6) is not already fitted, slide it into its position 
in the goniometer on the carriage, and connect the 11 0-mm coaxial cable AO 0179 
between the miniature screw-locking sockets on the cell and the carriage. 

Fig. 3. 6. Measuring Cell VA 0601 



Fig. 3. 7. Removing the cover from the Luminance Contrast Standard 
Type 1104 

5 . Plug the captive flex from the carriage into the INPUT socket on the rear panel of the 
Type 11 00. 

6. Lock the INPUT connector using the sliding locking-bar fitted. 

7. With the Contrast Standard still attached to its plastic cover, locate it on the turn
table of the carriage and turn it until it engages positively with the two magnetic 
catches. 

8. Remove the plastic cover by pressing the sides at the points indicated in Fig.3. 7, 
and lifting it clear. 

9. Provide the Type 1100 with a suitable power supply as described in section 3.1 .3. 

10. Switch FUNCTION SELECTOR to any position other than "Off". 

11. Check that the POWER indicator deflects clockwise sufficiently to indicate a usable 
supply: if it does not, replace the batteries or check the supply connections . 

When the type 1100 is switched on, a regular clicking sound will be heard. This is an 
internal relay which switches in synchronization with the 0,4-second measurement cycle 
of the instrument. This cycle proceeds automatically whenever the instrument is switched 
on. Contrast measurements are obtained from a sequential pair of luminance 
measurements, L1 and L2 , and in the "C" and "CRF" settings of FUNCTION SELECTOR 
L1 is being measured every 0,4 s. When CONTRAST MODE "Start" is depressed, the 
instrument takes the current value of luminance to be L1, so the measurement has in fact 
started before "Start" is operated. However, it will not be ready to meaure L2 until after 
the end of the current 0,2-second time window. 

Two indicator lamps are provided to warn against insufficient or excessive luminance. 
UPPER LIMIT lights if the luminance exceeds 200 kcd/m 2 . LOWER LIMIT lights in the 
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"C" or "CRF" setting of FUNCTION SELECTOR if L1 is less than 20 cd/m 2
, although 

the fact that this occurs will not hinder the measurement. If it does occur, the luminance 
measuring facility may be used to check whether the luminance is low enough to affect 
accuracy adversely (as it will do if it is signficantly less than 20 cd/ m 2

). Set FUNCTION 
SELECTOR to "Auto" to make this check. 

Removing a contrast standard from the carriage is a reversal of the procedure given in 
steps 7 and 8 . 

3.2.2. Worktop Measurements 
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To make measurements on the contrast rendering qualities of the illumination falling on 
a worktop, proceed as follows : 

1 . Assemble the measuring system as described in section 3.2.1 . 

2 . Position the protractor at the end of the radius arm above the edge of the worktop 
whose lighting system is to be studied . The two lugs underneath the protractor 
should lie firmly against the edge of the worktop, and the 90° direction should point 
away from the position of a person seated normally at the worktop. The centre of 
the protractor should lie directly beneath the nominal eye position of this person . 
(There is no requirement for a person to be seated at the worktop for the purpose of 
the measurement). 

3 . Position the Luminance Contrast Meter itself so that it cannot affect the lighting 
field - preferably on the floor . 

4 . Slide the carriage along the radius arm and check that the goniometer mechanism 
has engaged with the slot in the radius arm so that the measuring-cell axis always 
passes through the nominal eye position (400 mm above the protractor) . It may be 
necessary to move the goniometer mechanism slightly to get it to engage. 

5. Set FUNCTION SELECTOR to "C" or "CRF" and CONTRAST MODE to "Auto". 

6. Depress CONTRAST MODE "Start " momentarily. The Turntable will rotate through 
half a revolution twice, and the required quantity C or CRF (defined in Chapter 1) 
will be indicated (as a percenta~e) on the DISPLAY 

The contrast may if required be plotted as a function of position using a sheet of chart 
paper QP 4590 . Bearing and range may be read off the protractor and the scale on the 
radius arm. 

Often the wanted measuring parameter is CRF, Contrast Rendering Factor, rather than C, 
Contrast. Both parameters are defined in Chapter 1. To measure CRF, first dial the value 
of CRet. for the measuring standard in use into the CRet. thumbwheel switch. The CRet. 
relevant for CRF-measurements is the contrast of the installed measuring standard in a 
diffuse sphere illumination. The diffuse-contrast of the Luminance Contrast Standard 
B & K Type 1104 is given on the calibration chart: 91% ± 1%. Thus the figure 91 
should be dialled into the thumbwheels, whenever the B & K Luminance Contrast 
Standard is used for CRF measurements. 

When CONTRAST MODE "Start" is pressed momentarily, the DISPLAY will first indicate 
the measured contrast (C), as a percentage, briefly, and then indicate CRF. The second 
quantity will be displayed for approximately half-a-minute, and then the DISPLAY will 
automatically extinguish to save batteries. The reading of CRF may be restored by press
ing DIS PLAY/ HOLD momentarily. 



If it is more convenient to do so, measurement may be initiated by pressing the LOCAL 
START BUTTON on the carriage instead of CONTRAST MODE "Start". 

3.2.3. Measurement without the Radius Arm 

The carriage UA 0596 may be slid off the radius arm for measurements of luminance 
contrast in situations other than a horizontal worktop. For example a drawing board or 
a manuscript holder work field would require a free choice of measuring geometry, rath
er than the standardized geometry of the radius arm. Note that the small clip at the side 
of the carriage has to be drawn back to enable the carriage to be slid past the end of 
the slot on the radius arm. When taking measurements with the carriage and measuring 
cell positioned manually the measuring cell mounted in the goniometer should manually 
be adjusted to point at the operator's (measuring technician's) eye position. 

3.3. CONTRAST MEASUREMENT OF VISUAL TASKS 

The preferred method of measuring the contrast of a visual task is to prepare light and 
dark samples and mount them in a contrast standard blank DD 0248 (two are supplied 
with the Type 11 00). 

3.3.1. Contrast Standard Blank DD 0248 

To measure the contrast of a visual task using a contrast standard blank DO 0248, pro
ceed as follows: 

1 . Prepare a 1 9-mm diameter circular sample of the lightest and darkest surfaces com
prising the visual task to be measured. 

2. Place them on one of the contrast standard blanks supplied, taking care to locate 
them in the correct positions (compare the light and dark surfaces of the Type 
11 04). 

3. If the task is to be used for measuring lighting systems, fix them using adhesive 
mounting discs YO 0073, which may be ordered from 8 & K, or any suitable adhe
sive. 

4. Remove the carriage UA 0596 from the radius arm (section 3.2.2) and connect it to 
the INPUT socket on the rear of the Type 1100. 

5. Mount the contrast standard blank on the turntable of the carriage, and locate the 
carriage in the field of the chosen reference lighting system. 

6. Proceed as in section 3 .2.2, noting the remarks in section 3.2.3 on the use of the 
carriage without the radius arm. 
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3.4. LUMINANCE MEASUREMENTS 

3.4. 1. Single Luminance Measurements 

Type 1100 can be used for survey measurements of luminance. Since the measuring cell 
UA 601 has no aiming optics, it can be focused only by aiming with the eye along the 
axis. This aiming may in many cases be supplemented by watching for a maximum 
reading on the display of the 11 00. 

The acceptance angle of the detector is ± 1, 1 o , combined with an acceptance area of 
8 mm. Thus, at close distances, the detector will be looking at a very small area of the 
object surface. Approximate diameter for this area as function of (small) distances are 
shown below: 

Distance em 20 30 40 50 60 70 80 90 100 

Diameter mm 8 12 15 19 23 27 31 35 38 

Approximate formula: diameter = distance X 2 X tan 1, 1 o 

For many applications, an average luminance of a larger visual field is of interest, since 
this luminance will influence the adaptation state of the eye. Mounting the Wide-Angle 
Adaptor UA 0809 (fig. 7, chapter 1) on the measuring cell UA 60 1 (press and screw) 
will provide an acceptance angle of ,......__ ± 12 o . The approximate size of the measurement 
field can be calculated from: 

diameter = distance X 2 X tan 12 ° 

Please note that the Wide-Angle Adaptor has a transmission loss of ,......__ 11%. This will 
normally be of minor importance, since measurements of average luminances are nor
mally comparative measurements. 

3.4.2. Luminance Ratio 

c 1 

L1/L2 1,01 
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Luminance ratios, L1 I L2 , can be determined either by simple division of the two lumin
ances, or via the C-reading of the 1100, using the formula 

2 

L1 100 

L2 100- C 

For high values of C, e.g. > 90, the resolution for L1 I L2 will be rather poor. In this 
case, the simple division might be preferred. See examples in table below: 

5 10 20 50 60 70 80 90 91 92 93 94 95 96 97 98 99 

1 ,02 1 ,05 1 '11 1,25 2,0 2,5 3,3 5,0 10 11 12 14 17 20 25 33 50 100 



4. USE WITH OTHER INSTRUMENTS 

The OUTPUT socket on the rear of the Type 11 00 provides a positive-going analogue vol
tage which is proporti~nal to the averaged luminance measured by the measuring cell. 
This voltage may be usefully applied to a number of suitable instruments, such as recor
ders and statistical analyzers, as described below. 

Certain features of the relationship between this output voltage and the luminance can 
affect the way it is used. These features are as follows: 

1 . The voltage is proportional to luminance regardless of whether FUNCTION SELEC
TOR is set to a contrast or a luminance measuring position . 

2. The voltage will not track rapid changes in luminance even though these changes 
will be averaged correctly in the displayed luminance indication. The 0,4 s measure
ment cycle is divided into two parts - a 0,2 s measurement window, during which 
the voltage may change moderately fast; and a 0,2 s auto-zero phase, during which 
the output voltage is held at its most recent measurement value. 

3. The luminance-measuring circuitry in the Type 1100 operates in four ranges 
(200 cd/m 2

, 2 kcd/m 2
, 20 kcd/m 2 and 200 kcd/m 2

). In the "C", "CRF" and 
"Auto" settings of FUNCTION SELECTOR it has a capability for changing 
automatically to the range most appropriate to the measured luminance. This will re
sult in a change of 10: 1 or 1: 10 in the output voltage, as shown in Fig. 4 . 1. The 
actual behaviour of the instrument in specific settings is as follows: 

a. In the "C" and "CRF" settings, the full autoranging capability is used during 
the L 1 measurement to ensure that the most suitable of the five ranges is used 
for this luminance value. The voltage output corresponding to L 1 will therefore 
lie between approximately +0,2 and +2 V (unless UPPER LIMIT or LOWER 
LIMIT indications are given). The same range is retained for the L2 

measurement, so in most cases the voltage will drop to some small value cor
responding to the L2 luminance. 

b . In the "Auto ." setting the full autoranging capability is used, and the actual 
range selected by the instrument will be apparent from the DISPLAY. Unless the 
luminance exceeds 200 kcd/ m 2 or is less than 20 cd/ m 2, the output voltage 
will lie between approximately+ 0,2 V and+ 2 V . 

c . In the "200" setting, the display will switch to its 20 cd/ m 2 range if the lumi
nance falls below 20 cd/ m2, but there will be no corresponding step in the out 
put voltage. 

4 . The output voltage corresponding to full scale indication on the DISPLAY is +2 V. 
only approximately. This is because the DISPLAY is adjusted during manufacture for 
the tolerance of the measuring cell supplied with the instrument, but the OUTPUT 
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has a design full scale range of +2 V for a measuring cell of nominal sensitivity. This 
means that it is necessary to calibrate the instrument with which the OUTPUT is 
used . However, calibration is a simple procedure and is dealt with in the sections 
covering the specific instruments. 

5. The linear range of the OUTPUT is 0 to +6,5 V. This means that the OUTPUT has an 
overload capability of approximately 325% referred to full scale range on the DIS
PLAY in the luminance settings of FUNCTION SELECTOR. 

6. The impedance of the OUTPUT socket is 300 0. 

The Type 1100 may be used for making time-history recordings of luminance, or for 
making semi-automatic recordings of worktop contrast, with any of the B & K graphic re
corders (Types 2306, 2307, 2308, 2309). However the Type 2306 is the best choice. 
The Type 2307 is a mains-operated laboratory level recorder, and when used with the 
Type 11 00 is less convenient than the other recorders for making linear plots (pen def
lection proportional to luminance). Type 2308 is a mains-operated X-Y recorder with a 
built-in sweep generator, and Type 2309 is a two-channel portable level recorder. 



4.1. TYPE 2306 PORTABLE GRAPHIC LEVEL RECORDER 

The Type 2306 offers the same range of battery or mains power supply options as the 
Type 11 00 Luminance Contrast Meter. For contrast and luminance recording it provides 
for both a linear and a logarithmic pen deflection across a 50 mm recording width on 
continuous strip-chart, using disposable fibre-tipped pens. Logarithmic pen deflection is 
useful as it provides constant percentage resolution, although zero becomes suppressed. 

4.1 .1. Contrast Recording 

To make a semi-automatic recording of luminance contrast on a worktop, proceed as fol
lows: 

1. Provide suitable power supplies for the Type 1100 and 2306 as described in section 
3.1 .3 of this manual and in the 2306 instruction manual, respectively . 

2. Assemble the 1100 measuring system as described in section 3.2.1 . 

3. Install a pen and recording paper QP 0102 in the 2306 as described in its instruc
tion manual. 

4. Select and install a suitable range potentiometer in the 2306 as described in its in
struction manual. The 25 dB potentiometer ZR 0015 will provide a logarithmic re
cording range of 18:1. The 50 dB potentiometer ZR 001 6 will provide a range of 
31 6:1. For recordings with a linear pen deflection, the choice of potentiometer is im
material. 

5. Connect up the instruments as shown in Fig.4.2. The control cable AQ 0183 is op
tional, as explained below. 

Luminance Contrast Meter 
1100 

-. Control cable AO 0183 

Level Recorder 
2306 

- ~---------------------------------~ 
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Fig.4 .2 . Use of the Type 1100 with the Type 2306 for making re
cordings of luminance contrast 

6 . On the 11 00 set the controls as follows: 

FUNCTION SELECTOR: "C" 
CONTRAST MODE: "Auto" 

7. Depress CONTRAST MODE "Start" momentarily, to position the contrast reference 
standard properly. 

8. Set FUNCTION SELECTOR to "Auto". 

9. On the Type 2306 set the controls as follows: 
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POWER : 
PAPER SPEED : 

PEN DRIVE: 
WRITING SPEED/ LF LIMIT: 
POLARITY: 
RECORDING MODE: 

In 
"1 0 mm/s" if control cable AQ 01 83 is to be 
used, "1 mm/s" if it is not 
In 
"250 mm/s- 25Hz" 
"+" 

"DC Lin." if linear pen deflection is required; "DC 
Log." if logarithmic pen deflection is required. 

1 0. If linear pen deflection is required, switch FUNCTION SELECTOR to "Off" on the 
11 00 and adjust DC LIN. POSITION on the Type 2306 to obtain a pen deflection 
corresponding to zero luminance. 

11 . Switch FUNCTION SELECTOR on the Type 11 00 to "Auto". 

1 2. Calibrate the 2306 by adjusting SENSITIVITY to obtain a pen deflection level with 
the paper graduation chosen to correspond with the luminance indicated on the DIS
PLAY of the 1100. This choice will depend on the maximum luminance likely to be 
encountered during the recording. It may be necessary to make a trial recording to 
obtain the most suitable setting . 

1 3. Move the carriage UA 0596 to the front of the radius arm , stopping it at the posi
tion where the first contrast value is to be recorded. 

14. On the Type 1100, switch FUNCTION SELECTOR to "C" . 

1 5. On the Type 2306 , push PAPER DRIVE in to start the paper feeding (if the control 
cable AQ 0183 is connected, the paper will stop after 5 mm and the green light will 
come on). 

1 6 . On the Type 1100, depress "Start" momentarily. 

1 7 . Move the carriage back 1 0 mm . 

18. If control cable AQ 0183 is connected, depress the push-button on the end of it , 
and release it when the green light goes out (causing the paper to advance 5 mm). 

1 9 . Repeat steps 1 6, 1 7 and 1 8 until the measurement is complete . 

The advantage of using the control cable AQ 0183 is that the contrast recordings will be 
spaced at regular 5 mm intervals on the paper. The disadvantages are the extra time 
needed to execute the recording, and the slight loss of clarity resulting from the narrow
ing of the negative-going pulses corresponding to the luminance of the dark reflectance 
surface. An example of a recording made with the control cable is shown in Fig.4 .3; an 
example without may be seen in Fig . 11, Chapter 1 . The control cable cannot be used 
with recorders whose serial number is less than 718058. 

O DDODDOOODDOOOOODODDDDDDOOOODOOOOOOOOO[ 
Bri.iel & Kjan Bri.ie 
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Fig. 4 . 3 . Example of semi-automatic recording of luminance contrast 



Contrast Luminance ratio 
(%) (dB) 

0 0 
20 2 
40 4 
50 6 
60 8 
70 10 
75 12 
80 14 
85 16 
90 20 
92 22 
94 24 
95 26 
96 28 
97 30 
98 34 
99 40 

790195 

Table 4. 1. Conversion from decibels to percentage contrast for use 
when making semi-automatic contrast recordings with lo
garithmic pen deflection 

Table 4.1 provides an approximate conversion from decibels to percentage contrast. 
B & K recording paper for use in the 2306 has 25 printed level graduations, correspond
ing to 25 dB when the 25 dB potentiometer is used for logarithmic recording, and 50 dB 
with the 50 dB potentiometer . 

4.1 .2. Luminance Recording 

To make a time-history recording of luminance using the Type 2306 Level Recorder, pro
ceed as follows : 

1. Provide suitable power supplies for the Types 11 00 and 2306 as described in sec
tion 3.1 .3 of this manual and in the 2306 instruction manual, respectively. 

2. Mount the measuring cell UA 0601 in a position suitable for measuring the lumi
na nee to be recorded. 

3. Connect up the instruments and the measuring cell as shown in Fig.4.4. 

Measuring 
cell 

UA 0601 

AO 0038 

Level Recorder 
2306 

790512 

Fig. 4. 4. Use of the Type 1100 with the Type 2 306 for making time
history recordings of luminance 
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4. Install a pen and recording paper QP 0102 in the 2306 as described in its instruc
tion manual . 

5. Select and install a suitable range potentiometer in the 2306 as described in its in
struction manual . The 2 5 dB potentiometer ZR 001 5 will provide a logarithmic re
cording range of 18:1 . The 50 dB potentiometer ZR 0016 will provide a logarithmic 
recording range of 31 6:1 . For recordings with a linear pen deflection, the choice of 
potentiometer is immaterial. 

6. On the Type 2306 set the controls as follows: 

POWER: 
PAPER SPEED : 
PEN DRIVE: 
WRITING SPEED/ LF LIMIT: 
POLARITY: 
RECORDING MODE: 

"In" 
As preferred (not "Ext.") 
In 
"250 mm/s- 25Hz" 
"+" 

"DC Lin." if linear pen deflection is required; "DC 
Log." if logarithmic pen deflection is required. 

7. If linear pen deflection is required, adjust DC LIN. POSITION on the 2306 (with the 
11 00 switched off) to line the pen up with the paper graduation corresponding to 
zero luminance (i.e., the graduation furthest from the paper perforations). 

8 . On the Type 1100 set the FUNCTION SELECTOR to the luminance range most sui
table for the expected conditions . 

9 . Choose a paper graduation to correspond with the luminance indicated on the DIS
PLAY of the Type 11 00, and calibrate the 2306 by adjusting SENSITIVITY to line 
the pen up with this graduation. 

10. Start the recording by pressing PAPER DRIVE on the 2306. 
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