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SAFETY CONSIDERATIONS 

This apparatus has been designed and tested according to IEC Publication 348, Safety 
Requirements for Electronic Measuring Apparatus, and has been supplied in safe condi
tion. The Instruction Manual contains information and warnings which should be followed 
by the user to ensure safe operation and to retain the apparatus in safe condition. 
Specal note should be made of the following: 

SAFETY SYMBOLS 

A The instrument is marked with this symbol where it is important that the user 
refer to the associated warning statements given in the instruction manual. 

.l Chassis terminal 

WARNINGS 

Whenever it is likely that the correct functioning or operating safety of the apparatus 
has been impaired, the apparatus must be made inoperative and be secured against 
unintended operation. 

Any adjustment, maintenance and repair of the open apparatus under voltage must be 
avoided as far as possible and if unavoidable, must be carried out only by trained 
service personnel. 
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USES: 

Typical examples of illuminance measurements: 

• Workplace and interior lighting 

• Sports stadium lighting 

• Stage and theatre lighting 

• Road lighting 

• Determining vector/scalar ratio 

• Uniformity ratio of illuminance 

• Directional effects of lighting 

• Research in lighting laboratories 

FEATURES: 

• Wide measurement range 0,001 lux to 200 klux 
with Illuminance Transducer Type 8600 

• Manual and automatic range setting 

The Precision Photometer Type 1105 
is a versatile portable, battery or mains 
driven, instrument which, depending 
upon what transducer and adaptor it is 
used with, can measure illuminance, 
semicylindrical illuminance, hemispher
ical illuminance and wide angle lumi
nance. The instrument averages regu
larly and linearly over preselected aver
aging times. It also stores and updates a 
running mean average and records max
imum and minimum averages. A peak 
detecting facility is also included. The 
instrument is simple to use, the opera
tor merely keys in the sensitivity and 
calibration factor of the transducer and 
adaptor and then proceeds with the 
measurements. 

Six user selectable measurement 
ranges are provided as well as an auto
range that span from 0,001 Units to 
200 k Units (the units being decidE}d by 
the transducer and adaptor in use). The 
Illuminance Transducer Type 8600 sup
plied with the instrument is spectrally 
matched to the CIE standardized curve 
for photopic vision. 

An analogue output is provided for 
R & K Tape Recorders and Level Re
corders and an IEEE 488 interface for 
data readout and control. A B & K seri
al interface is also provided for data 
readout. 

BP0514-11 

type 1105 
type 8600 

Precision Photometer 
and Illuminance Transducer 

• Matched to the relative spectral responsivity of 
the human eye according to the CIE standardized 
curve for photopic vision 

• Selectable linear averaging times 

• Automatic zero point calibration 

• Peak level detection 

• Mean, Min. and Max. Averages 

• Calculates uniformity, reflection and directionality 
quotients 

• Audible user-definable alarm limits 

• Adaptors for semicylindrical and hemispherical il
luminance measurements and for luminance 
measurements 

• Signal output for tape and level recorders 

• Built-in IEEE and B & K interfaces for external 
control 

• Powered by internal batteries, external DC supply 
or mains adaptor 



Description 

The B & K Precision Photometer 
Type 1105 is basically a signal proces
sor with a light sensitive illuminance 
transducer. The instrument can work 
with almost any kind of transducer 
producing a positive current 
(1 pA-600 J.LA) when stimulated 
(though not necessarily by light). On 
the Type 1105 the sensitivity of the 
transducer in terms of nA/Unit is 
keyed in. The unit for the Illuminance 
Transducer Type 8600 supplied with 
the instrument is the lux, however the 
display can be calibrated to indicate 
any relavant unit e.g. footcandles. 

All control functions are activated 
via the pushkeys on the front panel of 
the instrument. All pushkeys have a 
primary function and most of them 
have a secondary function as well. 

Illuminance Transducer 
Type 8600 

Each Illuminance Transducer Type 
8600 (Fig. 1) is accompanied by an in
dividual calibration chart which 
shows, on the one side (Fig. 2a), the 
absolute sensitivity in nA/lux, the nor
malized relative spectral responsivity, 
s*(X)reb and the absolute deviation 
from the V (X) function (X is the wave
length of light) and, on the reverse 
side (Fig. 2b), the directional response 
and deviation from cos(~). 

Relative Spectral Responsivity 
The spectral response function giv

en on each calibration chart is the rel
ative spectral responsivity normalised 
in absolute response against a stan-

Fig. 1. Illuminance Transducer Type 8600 

dard A illuminant according to Ref. 2-
3-4. Since the Illuminance Transduc
er Type 8600 is in fact calibrated 
against a standard A illuminant this 
normalisation ensures that its spectral 
measurement error can be read direct
ly from the deviation curve. The 
match to the V(X) function is accord
ingly characterised through the f{ er
ror given as the integrated numerical 
value of the deviation curve divided 
by the integrated V(X) function. 

Directional Response 
The geometry of the Illuminance 

Transducer Type 8600 is designed 
such that its directional response 
closely follows a cosine function with a 
directional response error f2 < 1,5 % 
(Fig. 2b). This ensures that the illumi
nance of all light striking its accep
tance area is accurately measured for 
all angles of incidence (~). 

Transducer Adaptors 
Three Adaptors (Fig. 3) which 

change the photometric application of 
the Illuminance Transducer Type 
8600 are supplied. Two of these 
(UA 0883 and UA 0881) present a 
modified geometry of the light sensi
tive device such that semicylindrical 

, ........ , ... 1J.! ';11U- ........ , .. ,...~,, .... -., 

and hemispherical illuminance can be 
measured directly, the third 
(UA 0882) makes it possible to mea
sure luminance over a measurement
field angle of 10°. All three are sup
plied with a calibration factor for key
ing-into the Type 1105. 

Precision Photometer 
Type 1105 

The signal from the Illuminance 
Transducer is processed by the elec
tronics of the Type 1105 to give useful 
measurement parameters. Account is 
taken of the Illuminance Transducer's 
absolute sensitivity and the calibra
tion factor of any adaptor used simply 
by keying-in the relevant values. All 
user accessible numerical values are 
shown on the 3lf2 digit LCD (liquid 
crystal display). 

Linear Averaging 
Three selectable linear averaging 

times, viz. 0,1 s, 1 s and 10 s, are avail-

Fig. 3. Adaptors for the Illuminance 
Transducer Type 8600. From left to 
right 
UA 0882 Wide Angle Luminance 
Adaptor 
VA 0883 Semicylindrical Illumi
nance Adaptor 
UA 0881 Hemispherical Illumi
nance Adaptor 
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Fig. 2. Individual calibration chart supplied with each Illuminance Transducer Type 8600. 
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(a) Curves for normalized relative spectral responsivity s *OJ ret and the absolute deviation from the V(A) function. In this example 
the error in match to the V( A) function, f/, is 1,32%. Note the ten times enlarged scale for the deviation curve 

(b) Curves showing directional response and deviation from cos( f) 



able for smoothing out the cyclical sig
nal resulting from most artificial 
forms of lighting. When controlled via 
its interface the averaging times avail
able range from 0,1 s to 10 s in steps of 
0,1 s. The instrument can measure a 
single averaged value or a series of 
averaged values i.e. replacing at regu
lar intervals the previous averaged 
value with the current averaged value. 

Data Processing 
If required, the instrument can be 

made to keep a current record of the 
following; the mean of all averages 
taken, the number of averages taken, 
the maximum average taken and the 
minimum average taken. This feature 
permits surveying of illuminated 
workplaces and the determination of 
average illuminance. 

Peak Detection 
Used for determining the peak:aver

age ratio of flickering illumination. 
Can also be used for determining the 
peak illuminance of single or multiple 
flashes of light as short as 40 J.lS. 

User Definable Limits 
Upper and lower illuminance limits 

can be keyed-in and an audible warn
ing may be given during measure
ments when the lighting falls outside 
of these limits. 

Quotients 
Uniformity, reflectance and direc

tionality quotients may be calculated 

Specifications are valid over the temperature 
range - 10 to +55° C (14 to 130° F) unless oth
erwise stated. The errors specified here are 
defined in the references listed below 

Illuminance Range: 0 lux to 1 Mlux 
Sensitivity: 1,0 nA/Iux (typical) 
Linearity Error: t3 < 0,1% (Load Resis
tance < 0,1 VI ( Sensitivityx Illuminance); 
max 10 kQ) 

SPECTRAL SENSITIVITY: 
The illuminance transducer is corrected to 
the CIE stan.Qjlrd photometric observer 
Spectral Match Error: 
f1' < 2%, T = 25°C (75° F) 
f1' < 3%, 15° C < T < 35°C (60°F < T < 95°F) 
f1' < 4%, 0°C < T < 55° C (32°F < T < 130°F) 
UV Response: u < 0,2% 
IR Response: r < 0,2% 

ABSOLUTE ACCURACY: 
Calibration Error: < 1,5% (Standard illumi
nant A, perpendicular incidence) 
Temperature Coefficient: a;;:;; -0,08%/K 

DIRECTIONAL DEPENDENCE: 
Directional Response Error: f2 < 1,5% 
Polarization Error: 
fs(f) < 0,1% for € = oo 
fs(El < 1,5% for € = 30° ; f8(3ooJ = f8 

IMPEDANCE: 
100 MQ 111,1 nF 

by the operator using the "7" and "=" 
pushkeys. 

Range 
Six manually selectable operating 

ranges and an auto-ranging facility 
span from 0,001 Units to 200 k Units. 

Error Message Codes 
A comprehensive list of error mes

sage codes helps the operator to trou
ble shoot quickly and effectively. 

Signal Output 
An output socket on the front panel 

provides a DC signal which is propor
tional to the averaged illuminance or, 
when the "Peak" setting is chosen, 
proportional to the instantaneous val
ue of the illuminance. The averaged 
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Fig. 4. Rear panel of T yp e 1105 

Specifications 8600 
ENVIRONMENT: 
Operating Temp: -10 to 55oc (14 to 130° F) 
Storage Temp: -20 to 70°C (-4 to 158° F) 
Humidity: 0 to 90% RH at 30° C (86° F) 

DIMENSIONS: 
Diameter: 36 mm (1 ,4 in) 
Height: 20 mm (0,8 in) 
Length: 52 mm (2,0 in) 
Weight: 75 g (2,6 OZ) 

Acceptance Area: 50 mm2 approx. (2,0 in2) 

HEMISPHERICAL ILLUMINANCE 
ADAPTOR UA 0881: 
Directional Response Error: 
f2 HS < 2,0% 
Calibration Factor: 0,61 (typical) 
Calibration Error: < 1,5% (Perpendicular 
incidence) 
External Diameter: 43 mm 

SEMICYLINDRICAL ILLUMINANCE 
ADAPTOR UA 0883: 
Directional Response Error: 
f2,SC,</> < 2,0% 
f2, SC,E < 1,0% 
Calibration Factor: 0,22 (typical) 
Calibration Error: < 1,5% (Perpendicular 
incidence) 
External Diameter: 40 mm 

output may be plotted out on ~ B & K 
Level Recorder, e.g. the Type 2317, 
and the instantaneous output may be 
analysed on available B & K frequen
cy analyzers or examined on an oscil
loscope. 

IEEE/IEC Interface 
Conforms with IEEE Std 488-1978 

and is fully compatible with IEC 625-
1. All primary functions can be con
trolled over the bus by computer com
mands. 

B & K Serial Interface 
Low power interface which allows 

the Type 1105 to be used with an al
phanumeric printer also fitted with a 
B & K serial interface. 

WIDE ANGLE LUMINANCE 
ADAPTOR UA 0882: 
Measurement-Field Angle: 1 oo 
Calibration Factor: 0, 1251ux/nit 
(1 nit== 1 cd/m2) 
Accuracy: ± 0,0051ux/nit 
External Diameter: 45 mm 

ACCESSORIES INCLUDED: 
Hemispherical Illuminance Adap-
tor .... ............... ................ ...... .................... UA 0881 · 
Semicylindrical Illuminance Adap-
tor .. ........... ....... .... .. ............. ........ ...... ........ UA 0883 
Wide Angle Luminance Adaptor ........ UA 0882 
Transducer Cable (3m) ...... ........... ........ AO 0285 
Protection Cover ............. .... .. .. .. ........ .. .. . DD 0382 . 
Extension Arm ............... .................... ..... UA 0849 
Mahogany Box ................................. ....... KE 0250 

ACCESSORIES AVAILABLE: 
Transducer Cable (1,2m) .... ................ .. AO 0038 
Extension Connectors for Trans-
ducer Cable (Set of 25) ................. ....... UA 0186 
Tripod ..... .... ......... ... .... ............ .... .. ............ UA 0587 

REFERENCES: 
1. Publication CIE No. 18.2 (TC-1.2) 1983 
2. Publication CIE No. 53 (TC-2.2) 1982 
3. Draft CIE Technical Report TC 2.2 (Detec

tors) April 1984 
4. Draft DIN 5032 parts 6 and 7 
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INPUT CURRENT RANGE: 
1 pA to 600J.LA approximately, positive input 
current required. The product of transducer 
sensitivity and correction factor must lie in 
the range 1 pA!Unit to 1999nA!Unit 

MEASURING RANGE: 
Manual selection of 6 ranges from 2 Units to 
200 kUnits in factors of 10 or Autorange. 
Measurement limits are 0,001 Units and 
200 kUnits 

AVERAGING TIME: 
Local Control: 0,1 s, 1 s, or 1 Os as selected 
Remote Control: 0,1 s to 10s in steps of 0,1s 
as selected 

MEASUREMENT ACCURACY: 
Stated accuracies are for T=25°C (77°F). 
Temperature drift < 0,05%/K 
Warm-up time for full accuracy < 10s 
Average: For Sen x Fac ~ 1 nA/Unit error in
curred is < 0,2 % of reading ± 1 digit 
Sen x Fac < 1 nA!Unit, < 0,2% ± 3 digits 
Peak: Sen x Fac ~ 1 nA/Unit error incurred is 
< 0,3% of reading ± 1 digit 
Sen x Fac < 1 nA/Unit, < 0,3% ± 3 digits 
Battery: ± 0,2 V 

DISPLAY: 
3 1/2 digit Liquid Crystal Display (LCD). Result 
can be displayed in desired units using the 
correction factor. Up to 4 digit readout over 
interface bus 
Average: Over-range capability on set range 
is · 5 times the full scale value 
Peak: No over-range capability 
Battery: Voltage of internal or external power 
supply displayed 

SIGNAL PROCESSING: 
Average: The signal is averaged over the se
lected measuring period with an interval of 
approximately 250 ms between continuous 
measurements. Pure linear averaging is per
formed on signals of frequency lower than the 
3 dB upper limiting frequency (see table be
low). On signals of higher frequency a combi
nation of linear and RC averaging is per
formed. Automatic zero setting before each 
measurement. Delay time.to measurement is 
approx. 40 ms 

3 dB Frequency Limit 

Range Selected Sensitivity nA/Unit 

< 0,33 
0,33 3,3 

> 33 to3,3 to33 

2 - 200Hz 600Hz 1kHz 

20 200Hz 600Hz 1kHz 4kHz 

200 600Hz 1kHz 4kHz 10kHz 

2k 1kHz 4kHz 10kHz 10kHz 

20k 4kHz 10kHz 10kHz -

200k 10kHz 10kHz - -

T00724GBO 

Specifications 11 05 
Peak: The upper 3 dB frequency limit for peak 
measurements depends on both the keyed-in 
sensitivity value and the selected range as 
tabulated above. The rise times correspond
ing to those frequencies are listed below 

3 dB Frequency 
Limit Rise Time 

200Hz 

600Hz 

1 kHz 

4kHz 

10kHz 

IMPEDANCE: 

2000J.LS 

630 !lS 

400 !lS 

100 !lS 

40 !lS 

T00742GBO 

Input Impedance Z;0 : The input impedance 
depends on both the selected sensitivity val
ue for the transducer and the selected range 
in the manner tabulated below 

Input Impedance, Z;n 

Range Selected Sensitivity nA/Unit 

< 0,33 
0,33 3,3 

> 33 
to3,3 to33 

2 - 3k fl 400 fl 100 Q 

20 3k fl 400 Q 100 Q 100 fl 

200 400 Q 100 Q 100 Q 100 Q 

2k& 
100Q 100 Q 100 Q 100 Q 

above 

T00725GBO 

Source Impedance Zsource: 
Zsource > 10 000 x Z;n for full measurement 
accuracy 

ANALOGUE OUTPUT: 
Output Impedance Zout: Zout ::::: 75 fl 
Average: Output signal is the linear average 
of the illuminance measured during the pre
ceding averaging period. Full scale output is 
2V, max. output is 3V. Accuracy, ± 5mV ,. 
Peak: Output is directly proportional to the 
input signal. Full scale output is 2 V, max. 
output is 10V. Accuracy, ±1 % of the signal 
Reference Voltage: Output is the keyed-in 
value in mV. Accuracy is ± 3 mV 

TRIGGER OUTPUT: 
Open collector output switches to ground 
during measuring period. 
Max. Switching Voltage: + 15 V 
Max. Current: 50 mA 

IEEE INTERFACE: 
Conforms to IEEE Std. 488, compatible with 
IEC 625-1. Provides remote control of all · 
front panel functions except secondary func
tions. Outputs measurement data and status 
information • 

Functions Implemented: 
Source Handshake· .. ..... .. .............................. SH1 
Acceptor Handshake .......... .. ....................... AH1 
Talker ................................................................. T7 
Listener:-............................................................... L3 
Remote/Local ................. ..... .... .. .. ........ ': ... ........ RL 1 
Device Trigger ................ .. .............................. DT1 
Device Clear .... ............................................ .. DC 1 
Address: Set to decimal 11 on delivery 

B & K SERIAL INTERFACE: 
1200 baud. Transmits values on display to 
recording device 
Functions Implemented: EXTC, HS, TO and 
PG 

POWER SOURCES: 
Batteries: 6 QB 0004 alkaline cells, 
IEC/LR20, supplied with Battery Box ZG 0146, 
giving approximately 25 hours of continuous 
use or 6 QB 0008 NiCd rechargeable cells 
(optional) giving approximately 10 hours of 
continuous use 
Mains Power Supply ZG 0199: For powering 
the Type 1105, fitted internally or connected 
externally, and/or for charging rechargeable 
NiCd 'cells 
External Source: DIN connector for exterl)al 
6 to 15 V DC supply 
Power Consumption: 3,5 W approx. 

ENVIRONMENT: 
Operating Temp: -, 10 to +55°C (14 to 
130°F) 
Storage Temp: -20 to +70°C (-4 to 158°F) 
Humidity: 0 to 90% RH at 30°C (86°F) 

ELECTROMAGNETIC COMPATIBILITY: 
Complies with u:s. FCC requirements for 
Class B computing devices 

DIMENSIONS AND WEIGHT: 
Width: 284 mm (11 ,2 in) 
Height: 138 mm (5,4 in)) 
Depth: 300 mm (11,8 in) 
Weight: 4,2 kg (9,2' I b) 

ACCESSORIES INCLUDED: 
Illuminance Transducer .............•...... Type 8600 
Battery Box ............................................. ZG 0146 
6 Alkaline Batteries (IEC LR20) .......... QB 00()4 
2 BNC Coaxial plugs .............................. JP 0035 
7 -pin DIN plug for ext. power 
supply ........................................................ JP 0703 
5-pin plug for B & K Serial lnter-
face ............................................................ JP 0510 
IEEE 488 Connector Kit .......... ............. UA 0814 
Protection Lid .......................................... FE 0021 
Shoulder Strap ....................................... DH 0541 

ACCESSORIES AVAILABLE: 
Mains Power Supply ............................. ZG 0199 
Cable (for use with ZG 0199) .............. AQ 0035 

Battery Charger ····················· ···············' ZG 0113 
Rechargeable NiCd cells (6 re-
quired) ......................................... ............. QB 0008 
IEEE-IEEE Cable ... .......................... ... AO 0265 
IEEE ~ IEC Cable ................ .. ... ............. AO 0264 
IEEE ~ IEC Adaptor ··.··· ·· ·· ···· ·············· ·· · AO 0195 



2.1. FRONT PANEL 

2.1.1. Primary Controls 

Power: 

Display: 

2. CONTROLS 

Fig. 2. 1. Front panel of the Precision Photometer Type 1105 

The front panel controls of the Precision Photometer Type 11 05 are 
composed of primary control pushkeys, whose function is printed 
above the pushkey, and secondary control pushkeys whose function is 
printed on the face of the pushkey. To activate a primary function, 
press the relevant pushkey and deactivate by pressing a second time. 
The majority of the pushkeys have red LEOs which light up when acti
vated. Secondary control functions are accessed by simultaneously 
pressing the "2nd Function" pushkey. 

"On" -"Off" switch for powering the instrument. When the instrument is 
switched off all values in the memory are retained. The memory is 
independently powered by a permanently installed battery. 

3 112 digit Liquid Crystal Display (LCD). Displays current and recorded 
data with an arrow-mark to indicate the units of the displayed value. 
The marker disappears when this value is unitless. When the battery 
voltage falls below approximately 6 V the indicator "bat" appears on 
the bottom left-hand-side of the display. 

Although primarily intended as an illuminance meter, the 1105 can be 
used to measure the response from any positive current generating 
transducer with a sensitivity in the range of 1 pA/Unit to 1999 nA/Unit. 
For this reason, the more general term "Unit" is used instead of "Lux" 
on the front panel script. 
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Measuring Mode: 

Measurement: 

6 

Volt 

k Units 

nA /Uni1 

Units 

Fig. 2.2. Display of the Precision Photometer Type 1105 

Measurement 
Single Cont. 

When in the "Average" Measuring Mode, built-in over-range capability 
enables a reading of 5 times the full scale value to be displayed. The 
maximum value which can be displayed when in the "Peak" Measuring 
Mode is the full scale value. 

Five pushkeys to select the type of measurement to be performed. 

"Average": For measurement of the average illuminance. Three aver
aging times are available, 0,1 s, 1 s and 1 Os. The signal is linearly aver
aged over the selected averaging time. 

"Peak": For measurement of the peak value of the illuminance incident 
on the transducer. In this mode the analogue output follows the input 
signal directly. 

"Battery": For checking the voltage of the internal or external supply. 

Two pushkeys for performing either a single or continuous measure
ment. 

"Single": Press to perform a single "Average" measurement. The value 
displayed is the illuminance averaged over the measurement period 
selected. The LED lights up while the measurement is being conducted. 

"Cont.": Press to perform a continuous "Average" or "Peak" measure
ment. When measuring the average illuminance the measurement is 
performed for the selected averaging period and, on completion , the 
linear average is displayed. The LED is lit while measuring and there is 
an interval of approximately 250 ms between measurements during 
which the LED is off. When measuring the peak illuminance the mea
surement is performed without interruption and the highest measured 
value is displayed. 

Measuring Mode 
---- Average Peak Battery 

0,1 s 1 s 10s 

.. .. ,.. . -

• k "'!- = Sto 

Fig. 2.3. Measurement and Measuring Mode pushkeys of the Preci
sion Photometer Type 1105 



Data Processing: 

Data: 

Range: 

Measured values are processed when the "Update" Data key is acti
vated to give the mean, maximum, minimum and number of the aver
age illuminance measurements. To display and/or output one of these 
four updated values, press the relevant pushkey. The processed values 
stored in the instruments memory are the following: 

"Mean Av.": The mean of the processed average illuminance measure
ments. The actual values of average illuminance are not stored. 

"N": The number of average illuminance measurements which have 
been processed. 

"Max. Av.": The maximum of the average illuminance measurements 
processed since the memory was last cleared. 

"Min. Av.": The minimum of the average illuminance measurements 
processed since the memory was last cleared. 

Two pushkeys which control the processing of data. 

"Update": Updates all measurements conducted when this pushkey is 
activated. Press the pushkey a second time to suspend updating. A 
maximum of 1999 values can be updated. 

"Clear": Deletes all the processed data held in the memory. 

-·--Data-- --- Data Processing 
Update Clear Mean Av. N Max. Av. Min. Av. 

. . . . 
9 Clr Sen F ac Max Min 

Fig. 2.4. Data and Data Processing push keys of the Type 1105 

For manual and automatic selection of the measuring range from 
2 Units to 200 kUnits in steps of x 10. "Auto" cannot be used when in 
the "Peak" Measuring Mode. 

Range 
2 20 200 2k 20k 200k Auto 

Fig. 2.5. Range controls of the Precision Photometer 
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Interface: 

Sound: 

Display Light: 

Display Hold: 

Two pushkeys which control operation of the interface. 

"Local": When the instrument has been in remote control, this pushkey 
restores local control over the instrument. 

"Readout": On pressing this pushkey, the value displayed is read out 
over the IEEE or the B & K Serial Interface, depending on which is 
connected. 

To the right of the Interface pushkeys are three LED indicator lamps 
which are lit when the instrument is under remote control and is ad
dressed as a listener or talker. 

2nd 
Function 

On 

Off 

Interface 
Local Readout 

Usten e 
Talk 8 
Remote. 

Fig. 2.6. Interface, Display Light and Display Hold pushkeys of the 
Precision Photometer Type 1105 

Sounds built-in alarm when measurement exceeds maximum or mini
mum limits specified by the user (see section 2.1.2). 

Lights up the display. Power consumption is increased by about 10% 
when the light is switched on. 

Holds a measured value on display. Measurements continue to be 
made if the "Cont" measurement pushkey is activated. 

2.1.2. Secondary Controls 

"2nd": 

"Sen": 
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Several pushkeys have a second function role which is described on the face of the 
pushkey and accessed while holding the "2nd Function" pushkey depressed. These func
tions enable the user to assign and display parameter values (sections 3.4.3 and 3.11 ), to 
perform basic calculations on data (section 3.9) and to output a voltage signal of be
tween 1 mV and 1999 mV (section 4.2.1.). 

Hold this pushkey depressed to select the second function mode of 
the other pushkeys. When operating in this mode, the LED of the 
"2nd" pushkey only is lit up. 

Permits entry and display of the sensitivity of the Illuminance Trans
ducer (or other transducer) in nA/Unit. The entered value may range 
from 1 to 1999nA/Unit. 



"Fac": 

"Max": 

"Sto": 

"Cir": 

"Numerals": 

"Mathematical Symbols": 

2.1.3. Input/Output 

Input: 

Output: 

Permits entry and display of the correction factor to the sensitivity. It 
is assigned a value other the "1" when adaptors are used in conjunc
tion with transducer, when other units are required or when a tempera
ture correction is to be applied. 

User-assigned upper limit which, if exceeded, causes the built-in alarm 
to sound. 

User-assigned lower limit below which the built-in alarm is sounded. 

Stores values of "Sen", "Fac", "Max" and "Min". 

Clears the display when in the second function mode (as is necessary 
before inputting values). 

From "0" through to "9"; also a decimal point and "k" (as in kUnits). 
Enables the user to input values in the 1105. 

"-;-": To perform division. 
"=": To obtain quotient 
"#": To send the value on display to interface 

Input socket accepting low noise cable AO 0285 with miniature plugs 
JP 0012 for the connection of the Illuminance Transducer Type 8600. 
Other transducers providing a positive current in the range 1 pA to 
600 f.lA can also be employed. The "Input Overload" indicator lamp will 
light during measurement if the pre-amplifier is overloaded. 

Standard BNC socket, accepting plug JP 0035, for connection to a lev
el recorder or oscilloscope. It provides a DC output voltage propor
tional to the average illuminance or to the instantaneous illuminance, 
depending on whether the "Average" or "Peak" Measuring Mode is 
selected. 

"Average": Full scale indication produces an output voltage of 2 V. The 
maximum output voltage is 3 V, which corresponds to 1,5 times the full 
scale (up to 5 times the full scale value can be displayed). Signal out
put accuracy for "Average" measurements is ± 5 mV. 

"Peak": The full scale indication produces an output voltage of 2 V. 
Maximum output voltage is 10 V, which is 5 times the full scale value, 
above which "Input Overload" Indicator is lit and "IOL" is displayed. 
The maximum value which can be displayed is full scale value and, if 
exceeded, "OL" is displayed. Associated error is 1 % of the output 
signal. 

In addition to the above, a reference voltage can be output. The signal 
output is the keyed-in value in mV with an accuracy of ± 3 mV. The 
decimal point and "k" are neglected. See section 4.2.1. 
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2.2. REAR PANEL 

Trigger Output: 

B & K Serial Interface: 

IEEE Interface: 

Address Switch: 

Ext. Power Supply: 
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Fig. 2. 7. Rear panel of the Precision Photometer Type {1 05 

A BNC socket, accepting plug JP 0035, providing an open collector 
trigger signal for synchronization of external equipment with the mea
suring period of the 1105. Maximum switching voltage and current is 
+15V, and SOmA respectively. See section 3.12. 

5-pin Lemo socket, accepting plug JP 0510. For digital output of data. 
Baud rate is preset to 1200 baud and is not adjustable. 

24-pin connector. An IEC compatible interface built according to IEEE 
488 standards. Permits remote control of the primary functions of the 
Precision Photometer and remote or local control over the transmis
sion of data. Complete details are given in Chapter 5. 

Warning: Set all instruments to power "Off" before connecting their 
digital interface. 

A set of eight subswitches each with two positions. The up position 
corresponds to logic "1" and the down position to logic "0". Subs
witches 4-8 allocate a number to the Photometer corresponding to its 
address in the system and on delivery is set to 01011 (i.e. decimal 11 ). 
Subswitch 3 is the Message Separator, set to "Off" on delivery, where 
"Off" corresponds to SR3 = LF 11 EOI and "On" to SR3 = ETX 11 EOI. 

A 7-pin DIN socket accepting plug JP 0703 or cable AQ 0035 for con
nection of external power to the instrument either for direct operation 
or for charging rechargeable cells in the Battery Box. The pin diagram 
is shown in Fig.2.8 and further details are in section 3.2.4. 

Pin 3 
Charge Input 

12V to 20V, 0,4mA 

Pin 1 
---+-----external Power Input 

6 to 15 V 

Pin 2 
0 V Ground 

850664 

Fig. 2.8. Ext. Power Supply socket connections (external view) 



Ground: Two 4 mm sockets, accepting standard banana plug JB 0002 for con
nection of the instrument Chassis and Ext. Power ground . 

.&. Warning: The Precision Photometer is designed to be operated with its 
external power ground lines and chassis always at earth potential. 
Never let the ground terminals, socket screens or chassis float at any 
other potential as this will impair the operating safety of the 1105. 

Fuses: Two fuse holders accepting 1 A Power and 0,5 A Charge slow-blow 
cartridge fuses, VF 0013 and VF 0023 respectively, according to IEC 
127. 

Battery Box: Plug-in Battery Box ZG 0146, accepting six alkaline cells QB 0004 or 
rechargeable Ni-Cd cells QB 0008. Alternative methods of powering the 
instrument are available. See section 3.2 for details. 

Speaker: Built-in speaker for the audible alarm. 
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3. OPERATION 

3.1. PRELIMINARY 

The Precision Photometer Type 1105 is a readily transportable instrument designed to 
operate in a temperature range of between -1 ooc and +55°C and in humidity condi
tions of up to 90% non-condensing at 30°C. The Illuminance Transducer Type 8600 can 
be operated in a temperature range of between -1 oo C and +55° C. Storage temperature 
range for both instrument and transducer is between -20°C and + 70°C. 

Other than observance of the instructions relating to the power sources, no special 
precautions are required in the operation of the Type 1105. The measurement accuracy 
depends on the integrity of the acceptance area of the Illuminance Transducer which 
should be kept clean and scratch-free and covered with the Protection Cover DP 0382 
when not in use. When necessary, it may be cleaned using a soft damp cloth; organic 
solvents should not be used. The acceptance area of the Hemispherical and Semicylin
drical Illuminance Adaptors should be treated in a similar manner and the lens of the 
Wide Angle Luminance Adaptor gently polished with a dry lint-free cloth. Both the trans
ducer and its adaptors should be stored in their carrying cases when not in use. 

3.2. POWER SUPPLY TO THE 1105 

The 1105 is equipped with a plug-in Battery Pack, but may be also conveniently powered 
using an AC mains adaptor or an external DC supply. Operation with these supplies is 
discussed in the following sections. 

3.2.1. Plug-in Battery Pack 
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The plug-in Battery Pack consists of the Battery Box ZG 0146 containing six alkaline 
cells QB 0004 with a voltage rating of 1,5 V. The minimum life of a battery set is approxi
mately 25 hours. Replacement cells may be ordered from B & K, or other cells of the 
same size may be used. The use of ordinary non-alkaline dry cells is not recommended 
because of the risk of leakage. 

Rechargeable NiCd cells QB 0008 may also be installed in the Battery Box. These cells 
have a voltage and charge rating of 1 ,2 V and 4 amp. hours respectively, and with normal 
use may be recharged a minimum of 500 times before needing to be replaced. With 
each charge the cells may be used to provide approximately 10 hours of continuous 
operation with the 11 05. 

Battery Replacement 

Access to the Battery Box is on rear panel of the Type 1105. To insert or replace cells in 
the Battery Box: 

1. Remove Battery Box from the supply compartment of the 1105 by turning the "Re
lease" screw. 



2. Unlock the 4 fastening screws on the lid of the Battery Box, remove the lid and slide 
out the used batteries. 

3. Load the six replacement cells in the Box, with the studs pointing in the direction 
indicated by the arrows. Fig.3.1. 

4. Replace the lid of the Battery Box and lock it in place by turning the fastening 
screws through half a turn. 

5. Return the Battery Box to the supply compartment of the Photometer. Secure it by 
turning the "Release" screw so that it catches under the locking pin. 

6. Label the Photometer clearly to indicate whether the cells are rechargeable or not. 

WARNING: It is possible for cells to leak if they are abused, so NEVER -

(a) Attempt to recharge non-rechargeable cells. 
(b) Attempt to recharge cells the wrong way round. 
(c) Mix different makes or types of cell in the Battery Box. 
(d) Mix discharged cells with charged cells. 

Battery Check 

The battery voltage can be checked by pressing the "Battery" Measuring Mode push
key. 

Fastening Screws for 
lid of Battery Box ------

Fig. 3.1. Insertion of cells in Battery Box ZG 0146 
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3.2.2. Battery Charger ZG 0113 

When rechargeable cells QB 0008 are installed in the Battery Box of the Type 1105 they 
may be recharged in situ using Battery Charger ZG 0113 (Fig.3.2) or other suitable bat
tery charger. The ZG 0113 (available as an optional accessory) is suitable for use with 50 
to 400 Hz single-phase AC mains. 

Fig. 3.2. Battery Charger ZG 0113 

A mains voltage range of either 100 to 130 V or 200 to 240 V may be selected by the 
choice of colour-coded conductors in the mains cable. There are three of these conduc
tors, one of which should be cut back. To use the Charger on 100 to 130 V, cut back the 
brown conductor and connect the supply between the blue and black conductors. To use 
it on 200 to 240 V, cut back the black conductor and connect the supply between the 
blue and brown. Connect the 7-pin DIN plug on the Charger to the EXT.POWER SUPPLY 
socket on the Rear Panel of the Type 1105. The ZG 0113 delivers approximately 0,4 A 
DC when used to recharge QB 0008 cells installed in the Type 1105. 

QB 0008 cells take approximately 14 hours to charge at the maximum permitted charg
ing-current (0,4 A) from complete exhaustion to full charge, and proportionately longer at 
lower charging-currents. No harm will result from continuing to charge these cells after 
they have become fully charged. However, if the instrument is used only infrequently, 
unnecessary overcharging of the cells can shorten their long lifetime. The cells should be 
replaced if they fail to reach the 6 V minimum operating voltage after being left on 
charge for 14 hours or more. To check the battery voltage disconnect ZG 0113 and 
press the "Battery" Measuring Mode pushkey. 

3.2.3. Mains Power Supply ZG 0199 
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For operation of the 1105 from a 100 to 240 V (50 to 400Hz) AC mains source, the Power 
Supply ZG 0199 (Fig.3.3) may be used. It may be employed externally for powering the 
1105 while at the same time recharging its plug-in Battery Pack. Alternatively, it may be 
employed as an internal supply in place of the Battery Pack if only mains operation of 
the 1105 is required. 

Fig. 3.3. Mains Power Supply ZG 0199 



Powering the 1105 

Before each use of the ZG 0199 perform the mains voltage setting and fuse checks as 
described in its instruction manual. With the Power switch "Off", remove the Battery 
Pack from the 1105. Plug the ZG 0199 into the supply compartment in place of the 
Battery Pack or connect it to the Ext. Power Supply socket of the Photometer using the 
standard 7-way DIN Cable AQ 0035 provided. ZG 0199 may then be connected to a 
mains source and its Function Selector switch set to "Drive On"-"Charge Off", ready 
for powering the Precision Photometer. 

Recharging the Battery Pack using the ZG 0199 

The ZG 0199 can be used for recharging Ni-Cd cells contained in the Battery Box by 
connecting it to the Ext. Power Supply socket as described above and setting the Func
tion Selector switch to "Drive Off"-"Charge On" or, where it is required to power the 
1105 at the same time, to "Drive On"- "Charge On". 

With totally discharged cells the charge time is approximately 14 hours, at the end of 
which time the Function Selector switch of the ZG 0199 should be set to "Charge Off". 
The condition of the batteries can be checked using the battery measuring facility on the 
11 05 and the cells replaced if not sufficiently charged after 14 hours or more of charg
ing. The minimum voltage required for operation of the Precision Photometer is approxi
mately 6V. 

3.2.4. External DC Source 

An external DC source, such as a car battery, may be connected to the Precision Pho
tometer via the Ext. Power Supply socket on the Rear Panel. This has the pin connec
tions shown in Fig.2.8 and accepts the 7-pin DIN plug JP 0703 supplied. The Power Fuse 
fitted in the instrument protects circuits inside the Photometer but it is recommended 
that the connections from an external source should be protected by a slow-blow fuse or 
other current-limiting device of not more than 1 A rating. 

Powering the 1105 

To power the 1105 an external 6 to 15 V source may be used with its positive line 
connected to pin 1 of the Ext. Power Supply socket and its negative line to pin 2. It is 
not necessary to remove the Battery Pack. 

Recharging the Battery Pack using an External DC Source 

When recharging NiCd cells in the Battery Box an external DC supply of 12 V to 20 V at 
0,5 A is required with the positive line connected to pin 3 of the Ext. Power Supply 
socket and the negative line connected to pin 2. The charge current is internally limited 
to approximately 0,4 A. Recharge time for totally discharged cells is approximately 14 
hours. 

Powering and Charging from External DC Source 

The 1105 can be operated and its Battery Pack charged simultaneously using a single 
external DC source, such as a car battery, connected as shown in Fig.3.4. Before con
nection the voltage should first be measured and, where this is more than 15 V, a suit
able resistor should be wired in series with pins 3 and 6 to limit the input voltage to 
15V. 
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&. WARNING: Where a car battery is used in situ, ensure that there is no contact between 
the Ext. Power ground terminal or the metal cabinet of the 1105 and the car body. If the 
positive pole of the car battery is connected to the car body this would result in short 
circuiting of the battery. 

+ 
12 v 

Car Battery 

Ext. Power 
Supply 

ov 

JP 0703 

+6 to +15V DC 
Power Input 

810475/ 1 

Fig. 3.4. Connection of a 12 V car battery for powering and charging 
the Precision Photometer Type 1105 

3.3. GROUNDING CONSIDERATIONS 

Indiscriminate grounding of equipment can result in ground loop interference. To prevent 
this it is necessary to ensure that the signal, chassis and power ground lines of the 1105, 
and of other equipment with which it is used, are either isolated from ground or ground
ed at only one point in the system. 

To facilitate grounding in accordance with the above, the 1105 is equipped with a Sig
nal/Chassis Ground terminal and an Ext. Power Ground terminal. Connection between 
these should be made-as long as it does not introduce a ground loop-in order to 
shield the Photometer against "hum" from the power supply input. 

A WARNING! The Precision Photometer is designed to be operated with its signal ground 
and chassis at zero earth potential. Never let the ground terminals, socket screens or 
chassis float at other than approximately zero potential as this will impair the operating 
safety of the instrument and may damage it. 

3.4. SETTING-UP THE PRECISION PHOTOMETER 

3.4.1. Mounting 
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Before use the Precision Photometer should be provided with a suitable power supply as 
described in section 3.2. 

The Photometer can be used free-standing on its four plastic feet or tilted using the 
plastic stand which also serves as a carrying handle. The clip-on lid FE 0021 protects the 
instrument in outdoor use and also during transportation and storage. 

The Type 8600 Illuminance Transducer is connected to the Type 1105 Precision Photo
meter using the Transducer Cable AO 0285. To measure the Hemispherical or Semicylin
drical Illuminance or Wide Angle Luminance the relevant adaptor is pushed onto the 
Illuminance Transducer. 



The transducer can be positioned on a smooth, flat surface or held using the Extension 
Arm UA 0849 supplied, which is attached to the side of the transducer by threading the 
cable through the hollow arm and screwing into position. An alternative method of 
mounting the transducer is to screw it onto a tripod such as the UA 0801, which is 
available as an optional accessory. A tripod has the advantage of giving a steady sup
port and easily varied and controlled height. 

3.4.2. Switching on the 1105 

When the Precision Photometer is switched on it is automatically set to the following 
default settings: 

Measurement Mode: 
Measurement: 
Range: 
Update: 
Interface: 
Display Light: 
Sound: 
Display Hold: 

"Average, 0.1s" 
"Off" 
"Auto, 200k" 
"Off" 
"Local" 
"Off" 
"Off" 
"Off" 

and the overall transducer sensitivity stored in the instruments memory is displayed. If a 
transducer/adaptor system of different sensitivity is to be employed, the user should 
replace the stored value by the new value (as described in section 3.4.3.) before com
mencing measurement. 

Fig. 3.5. Precision Photometer with Illuminance Transducer, Protection 
Cover, Extension Arm and Adaptors 
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3.4.3. Calibration - Keying-in of "Sen" and "Fac" 

Before use, the Photometer must be assigned the sensitivity of the transducer with 
which it is to be used. The 1105 has two parameters, "Sen" and "Fac", which are user
definable and which determine the signal amplification. "Sen" corresponds to the actual 
sensitivity of the transducer and is given in nA/Iux on the calibration chart supplied with 
the Illuminance Transducer Type 8600. "Fac" is a general correction factor and the 
typical occasions when a value is assigned to "Fac" are: 

1. When an adaptor is used together with the Illuminance Transducer, see section 
3.10. 

2. When the operating temperature is significantly different to the calibration tempera
ture of 25°C. See section 3.13. 

3. When units other than lux are required. For example, to display the illuminance in 
footcandles the conversion factor 11,1 is keyed-in as "Fac". 

4. When intensity measurements are being performed, in which case the inverse 
squared distance from the source is keyed-in. For example, for a distance of 2 
metres from the light source, the intensity is displayed by keying-in 0,25 as the 
"Fac" parameter. 

The procedure for assigning a value to "Sen" or "Fac" is as follows: 

1. Press the "2nd Function" pushkey and hold it depressed throughout the procedure. 
2. Press "Cir" to clear the display-a step which is always necessary before keying-in 

values. 
3. Key in the value using keys "0" to "9" and the decimal point ".". 
4. Press "Sto". 
5. Press either "Sen" or "Fac", depending on which parameter is being input. 

The overall sensitivity is defined as "Sen" x "Fac" and this is the value displayed on first 
switching on the 1105. The value keyed in for the sensitivity and the correction factor 
must lie in the range 0,001 to 1999 and their product, "Sen" x "Fac", must also lie in that 
range. 

These values are stored in the memory even while the instrument is switched off. This is 
achieved using a rechargeable back-up battery which is soldered into the 1105. When 
the instrument is not being used on a regular basis it should be switched on occasionally 
to charge the battery so that the values held in the memory are retained. The lifetime of 
the memory back-up battery is at least five years and exhaustion is indicated by an 
incorrect displayed value for "Sen" x "Fac". Consult your local B & K representative re
garding battery replacement. 

3.5. MEASUREMENTS USING THE TYPE 1105 
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The 1105 is a flexible instrument offering a selection of measurement conditions to suit 
different situations. The general procedure for performing measurements is described 
below and further details are given in the following sections. 

1. Set up the Precision Photometer as described in section 3.4. 

2. Check the supply voltage by pressing the "Battery" Measuring Mode pushkey. 



3. Key-in the "Sen" and "Fac" values for the transducer/adaptor system to be used as 
described in section 3.4.3. 

4. Select a suitable Range setting, "Auto" is convenient if the approximate illuminance 
level is not known. 

5. Select either "Average" or "Peak" Measuring Mode and, in the case of "Average" 
measurements, the desired average time. 

6. Perform measurements by pressing the "Cont" pushkey. Press the pushkey a sec
ond time to discontinue measurement. In the "Average" Measuring Mode measure
ments over a single averaging period can be performed by pressing the "Single" 
push key. 

7. If "OL" or "IOL" is displayed, the Range setting should be increased and the mea
surement repeated. "OL" refers to a display overload and the output is valid even 
when "OL" is displayed. A measurement can be held on display by activating the 
"Display Hold" pushkey. 

3.6. "AVERAGE" MEASURING MODE 

Average illuminance measurements can be performed as a single or continuous mea
surement and for one of three available averaging times when in manual control. A 
greater choice of averaging time is available in remote control. 

3.6.1. Single "Average" Measurements 

To perform a single measurement of the average illuminance proceed as follows: 

1. Choose the averaging period to be used and press that "Average" pushkey. Section 
3.6.3 deals with the selection of the average time. 

2. Select a suitable Range setting or change it if an overload occurred during the 
previous measurement. 

3. Perform the measurement by pressing the "Single" pushkey. 
4. Press the "Single" key to repeat the measurement. 

Pressing the "Single" pushkey activates the automatic zeroing of the instrument pre
amplifier. On completion, it accepts signals from the transducer for the preset averaging 
period after which time the linearly averaged value is displayed and output. The LED is 
lit while the measurement is being made and extinguished on completion of the mea
surement. During the measurement, the previously obtained value is displayed or, where 
there is no previous reading, "---" is displayed. 

3.6.2 Continuous "Average" Measurements 

To perform average illuminance measurements on a continuous basis conduct the fol
lowing: 

1. Select the averaging time required and press that "Average" pushkey. 
2. Select/change the Range setting as required. 
3. Initiate measurements by pressing "Cont" pushkey. 
4. To discontinue measuring, press "Cont" again. 
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If desired, the "Average" time can be changed during continuous measurements al
though this may not be advisable if the measurements are to be processed further. 

Measurements are made for the pre-set averaging period, with a pause of approximately 
250 ms between each measurement during which the result is displayed. The pre-amplifi
er is automatically zeroed immediately before each measuring period. This sequence 
continues until the "Cont" pushkey is pressed a second time. 

During continuous measurement taking, the average illuminance of the preceding aver
aging period is displayed while the next measurement is being taken (except where it is 
a first reading in which case "---" is displayed). A given reading can be held on display 
by activating the "Display Hold" pushkey. Measurements continue to be taken, as indi
cated by the flashing LED on the "Cont" pushkey. 

See section 3.8. on the processing of average illuminance measurements. 

3.6.3. Selection of "Average" Time 
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When in the "Average" Measuring Mode linear averaging is performed on the incoming 
light signal for a time selected by the user. This averaging time can be 0,1 s, 1 s or 1 Os 
when the instrument is manually controlled or may range from 0,1 s to 1 Os in steps of 
0,1 s when the instrument is operated remotely. 

The choice of averaging time is a compromise between speed of measurement-taking 
and accuracy achieved and depends on the cyclical variation of the light source or, 
where applicable, on the angular speed of a goniophotometer. For a constant source, 
the shortest "Average" time is used, i.e. "0,1s". For a modulated source, the signal 
should be measured either for an exact number of periods or for a duration such that 
errors incurred are low. Considering the worst case, that of a 100% sinusoidally modulat
ed signal, the percentage deviation from the true average, ~EavfEav• is given by: 

~E /E = 1 -cos (27rft) . 1 ooo;; 
av av 27rft 0 

which is illustrated in Fig.3.6. The true average is measured when there is an integer 
number of periods (with respect to the fundamental frequency) in the measuring interval. 
When this is not the case, the percentage error incurred decreases with increasing aver
aging time and with higher frequencies. For a signal with a smaller degree of modulation 
the error decreases proportionately. A suitable "Average" time should be selected ac
cordingly. 

tl Eav 

Eav 

ft 
850663 

Fig. 3.6. Graph of !::,EavfEav vs signal frequencyxaveraging time, illus
trating deviation from the true mean as a function of frequen
cy and averaging period for a 100% sinusoidally modulated 
signal 



3.7. "PEAK" MEASURING MODE 

In order to measure the peak value of the illuminance, press both the "Peak" and 
"Cont" Measuring Mode pushkeys. The value displayed is the highest value of illumi
nance incident on the transducer since the measurement was initiated. This is an instan
taneous value and not a time averaged one. To reset the Photometer the "Peak" push
key is pressed again. Because of the fast response time a fixed Range setting must be 
selected as operation in "Auto" Range is not possible. 

When in the "Peak" mode, measurements are made on a continuous basis as indicated 
by the continuously lit LED on the "Cont" pushkey. In this mode the analogue output 
directly follows the input signal which can therefore be observed by connecting a level 
recorder, oscilloscope, frequency analyzer or similar device to the signal output. This 
feature facilitates a more detailed investigation of the illuminance signal. 

To keep a peak illuminance value on display, either activate "Display Hold", in which 
case measurements continue to be made, or deactivate the "Cont" pushkey, to stop 
measurement. 

3.8. DATA PROCESSING 

All average illuminance measurements performed with the "Update" Data pushkey acti
vated are processed to give a further average, the number of processed measurements 
and the maximum and minimum of these. Updating is stopped by pressing the "Update" 
a second time and is restarted without losing any of the accumulated data by pressing 
again. To delete stored data, ready for a new set of measurements, press the "Clear" 
Data pushkey. Note that the average illuminance measurements are not themselves re
corded and that it is only possible to utilize the Data and Data Processing pushkeys 
when the instrument is in the "Average" Measuring Mode. 

All measurements processed go towards updating the stored average, which is termed 
the Mean Average Illuminance and is defined as: 

N 

Mean Av. Illuminance= 1fN I: (Average Illuminance) 
X= 1 

where N is the number of measurements which have been processed. To display the 
mean average illuminance press the "Mean Av." Data Processing pushkey. The number 
of measurements which have been registered is displayed on pressing the "N" Data 
Processing pushkey. A maximum of 1999 measurements can be updated after which 
updating is automatically deactivated. The maximum and the minimum of the processed 
average illuminance measurements are displayed by pressing the "Max. Av." and "Min. 
Av." pushkeys respectively. 

As with the user-assigned parameters, these values are retained even when the instru
ment is switched off. See section 3.4.3. regarding memory life-time. 

3.9. CALCULATIONS USING THE 1105 

The quotients of any two measured or keyed-in values can be conveniently obtained with 
the 1105 using the "-;-" and "=" push keys. This facilitates the calculation of ratios com
monly required in lighting measurements such as uniformity, reflectance and directional
ity quotients. The quotients are obtained in a manner similar to that with a pocket 
calculator as described below: 
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1. Bring the numerator to display. 
2. Press "+" pushkey while pressing the "2nd Function" pushkey. 
3. Bring the denominator to display. 
4. To obtain the quotient, press the "=" pushkey while pressing the "2nd Function" 

push key. 

In steps 1 and 3 above a value is brought to display by measuring it immediately before
hand, recalling it from memory or by keying-in the value. 

When obtaining the ratio of the illuminance with and without an adaptor as, for example, 
in directionality measurements, the correction factor must be changed accordingly be
tween measurements. The procedure is described in section 3.10 below. 

3.10. SPATIAL ADAPTORS FOR USE WITH THE ILLUMINANCE TRANSDUCER 
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The three adaptors supplied for use with the Illuminance Transducer are intended to 
extend the scope of measurement possibilities, particularly in field measurements. The 
Hemispherical Illuminance Adaptor UA 0881 and the Semicylindrical Illuminance Adaptor 
UA 0883 are generally used when the viewing object is three-dimensional and visibility 
and recognition are of primary importance. The 1 oo Wide Angle Luminance Adaptor 
UA 0882 is suitable for luminance distibution measurements and reflectance measure
ments of walls and work-surfaces. 

To perform a measurement, the relevant adaptor is pressed down onto the Illuminance 
Transducer. Its correction factor is keyed-in as the "Fac" parameter as described in 

Hemispherical 
Illuminance Adaptor 

UA 0881 

Semicylindrical 
Illuminance Adaptor 

UA 0883 

Wide Angle 
Luminance Adaptor 

UA 0882 

Fig. 3. 7. Spatial Adaptors supplied with the Precision Photometer 



section 3.4.3. and the measurement is performed in the usual manner. The two illumi
nance adaptors are individually calibrated for the correction factor which is printed on 
the underside of the adaptors. That for the Luminance Adaptor UA 0882 is 0,125 lux/nit 
(nit=cd/m2

). 

When an adaptor is used for a quotient measurement as, for example, when obtaining 
illuminance ratios such as Esc:E (the ratio of the semicylindrical illuminance to the planar 
illuminance), the procedure below should be followed: 

1. Key-in as the "Fac" parameter the correction factor for the adaptor which will fea
ture in the numerator. This takes the value "1" if the Illuminance Transducer alone is 
used. 

2. Perform a single "Average" measurement. 
3. Press "+" pushkey while pressing the "2nd Function" pushkey. 
4. Key-in as the "Fac" parameter the correction factor for the adaptor which will fea

ture in the denominator. This takes the value "1" if no adaptor is used. 
5. Perform a single "Average" measurement. 
6. To obtain the quotient of these two measurements, press the "=" pushkey while 

pressing the "2nd Function" pushkey and the result is displayed. 

3.11. USE OF AUDIBLE ALARM 

The 1105 is equipped with an audible alarm which facilitates the construction of I so lux 
Diagrams and is useful in field surveys when assessing whether a given lighting installa
tion falls within specifications. The user can define the upper and lower limits which, if 
exceeded when the "Sound" pushkey is activated, cause the alarm to sound. The proce
dure for keying-in these "Max" and "Min" values is similar to that described earlier for 
assigning values to "Sen" and "Fac", and is as follows: 

1. Press the "2nd Function" pushkey and hold it depressed throughout the procedure. 
2. Press "Cir" to clear the display-a step which is always necessary before keying-in 

values. 
3. Key in the value using keys "0" to "9". 
4. Press "Sto". 
5. Press either "Max" or "Min", depending on which parameter is being input. 

The limits for the maximum and minimum settings are 200 kUnits and 1 Unit respectively. 

3.12. TRIGGER OUTPUT 

This is an open collector output synchronized with the measuring signal. When measure
ments begin it connects the centre pin of the Trigger Output socket to ground and when 
measurements are completed it switches to + 15 V. See Fig.3.8. The maximum switching 
voltage and current is + 15 V and 50 mA respectively. 

The trigger output can be used to give precise measures of the delay time and the 
interval between continuous measurements. The delay period from instructing a mea
surement to be made, either via the front panel or interface, to that measurement being 
performed is 40 ms ± 0,1 ms. The interval between measurements is 250 to 300 JlS, de
pending on the "Average" time selected and on whether or not the data is being updat
ed. 
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850646 

Fig. 3.8. On! Off states of the Trigger Output in the "Cont" Measuring 
Mode 

3.13. TEMPERATURE DEPENDENCE OF THE ILLUMINANCE TRANSDUCER TYPE 8600 
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The Illuminance Transducer Type 8600 is a silicon semiconductor which, by means of an 
absorbtion filter and a precision engineered acceptance area, is colour and cosine cor
rected to a high degree of accuracy. The specifications are detailed in Chapter 1 and all 
are better than or equal to the "state of the art" values as listed in the draft CIE Techni
cal Report TC-2.2. (Detectors) April 1984 for illuminance meters. The 8600 is corrected to 
the CIE standard photometric observer; a standard illuminant "A" source at perpendicu
lar incidence is employed in calibrating the transducer for the absolute sensitivity, the 
V(f..) match and the cosine response at 25°C. 

A change in operating temperature from 25°C is accompanied by a proportional change 
in absolute sensitivity, the sensitivity decreasing as the temperature increases. This is 
illustrated in Fig. 3.9 and the temperature coefficient a is specified at -0,08%/K. It can 
be corrected for by assigning the correction to the "Fac" parameter as described in 
section 3.4.3. A deviation of +5%, for example, is corrected for by assigning the value 
1 ,05 to "Fac". 

The degree to which the relative spectral response s(f..)rel matches the spectral luminous 
efficiency V(f..) of the human eye for photopic vision is characterised by the error f1' 

where 
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Fig. 3.9. Percentage deviation of the absolute sensitivity with tem
perature relative to the calibration temperature of 25°C. 
Illuminance Transducer Type 8600, standard il/uminant "A" 
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Fig. 3.10. Error in V(.t\) match, f/, as a function of temperature; typical 
curves for Illuminance Transducer Type 8600 

and s*(A)rel is the normalized relative spectral response. As s*(A)rel is temperature depen
dent so too is the error f1' which is quoted under "Specifications" in Chapter 1 for sev
eral temperature ranges. A typical curve is presented in Fig. 3.10 which illustrates the 
increasing deviation from V(A) as the temperature deviates from 20 to 25°C. 

Typical curves of the percentage deviation in the relative spectral response relative to 
25° C are presented in Fig. 3.11. As can be seen from the diagram, this deviation is not 
constant over the entire spectrum but is greater at shorter wavelengths. These typical 
curves may be used to assess the measurement error incurred when measuring the 
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Fig. 3. 11. Percentage deviation of the normalized relative spectral re
sponse, s *(;\)rei• with temperature relative to 25°C. Typical 
curves for Illuminance Transducer Type 8600 measured with 
standard illuminant "A" 
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illuminance of a luminaire of known spectral distribution at operating temperatures other 
than 25°C. The wavelength 546,1 nm is commonly used for absolute calibration of lamps 
and detectors. On taking the percentage deviation at this wavelength and plotting it as a 
function of temperature it is found to be linear with a slope of -0,09%/ K. This makes for 
convenient correction when measuring at 546,1 nm by using the "Fac" parameter. 

3,14. ERROR MESSAGES 
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The error messages diplayed on the Type 1105 are explained below: 

---: Measurement is not finished. 

IOL: Input Overload. 
This is displayed when the input signal exceeds the input amplifier capability. The 
Input Overload Indicator lights simultaneously. 

OL: Display Overload. 
This is displayed when 
a) the incident "Peak" signal is greater than the full scale value. 
or 
b) the "Average" signal is 200 kUnits or more when the RANGE is set at 200 kUnits. 
or 
c) the input signal approaches 1 ,5 times the full scale value when measuring with an 
averaging time of 10 s. Choose a shorter "Average" time. 
In these cases, however, the input amplifier overload capability is not exceeded. 

E 1: Error in choice of range when using a transducer of sensitivity greater than 3nA/Unit 
or less than 0,33nA/Unit. Choose another range. 

E 2: Error in keyed in value of overall sensitivity. Key in a new value for either "Sen" or 
"Fac". 

E 3: Attempt to operate the instrument from the front panel when under remote control. 
To regain manual control the "Local" Interface pushkey should be pressed. 

E 4: No listener connected to either the serial or parallel interface. Occurs on pressing 
the "Readout" pushkey when in the local mode or when a job is output under re
mote control. 

E 5: IEEE programming error. Incorrect job head. 

E 6: IEEE programming error. Incorrect data sent. 

E 7: IEEE programming error. Data expected. 

E 8: IEEE programming error. Too much data received. 

When an error indication is given, the built-in alarm sounds a warning tone. 



3.15. INTERFACING THE TYPE 1105 

The 1105 is equipped with two interfaces, an IEEE interface and a 8 & K Serial Interface. 
It is possible to record measurements digitally on a suitable printer via either interface. 
Additionally, the Precision Photometer can be remotely controlled via the IEEE interface. 

IEEE Interface: The Type 1105 is equipped with a digital interface built according to 
IEEE 488 standards and IEC compatible. Data can be transmitted via this interface to a 
suitable recorder such as the Alphanumeric Printer Type 2312 either in manual or re
mote operation. Up to 31 instruments can be remotely controlled by a suitable controller 
such as a programmable calculator or microcomputer. The front panel primary controls 
can be operated remotely and data can be transmitted and analyzed. Complete details 
are contained in Chapter 5. 

B & K Serial Interface: This is a low-power interface designed for use under battery 
operation. Incorporation of this interface primarily enables the Precision Photometer to 
be connected to an alphanumeric printer equipped with a 8 & K Serial Interface. It per
mits the transfer of data from the 1105 but does not include a listener function i.e. the 
1105 cannot be operated remoteiy via this interface. 

Consult the 8r0el & Kjcer publication "Interfacing Bruel & Kjrer Instruments" for general 
information. 
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4. USE OF TYPE 1105 WITH OTHER EQUIPMENT 

4.1. TRANSDUCERS OTHER THAN THE TYPE 8600 
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The Precision Photometer Type 1105 is primarily designed for use with the Illuminance 
Transducer Type 8600, which has a response to light of approximately 1 nA/Iux. Howev
er, the 1105 can be used with any positive current producing device which has a sensi
tivity (i.e. "Sen" x "Fac") in the range 1 pA/Unit to 1999nA/Unit. The Photometer can mea
sure currents from 1 pA to 600~A. 

If the programmed transducer sensitivity is very different from 1 nA/Unit the signal from 
low or high illuminance levels may exceed the input current capacity of the Photometer. 
If that is the case the associated Range settings are deactivated and "E1" is displayed 
when these are selected. Table 4.1 shows the Range settings which are unavailable for a 
given programmed sensitivity range. 

Transducer Range 

sensitivity 
(nA/Unit) 2 20 200 2k 20k 200k 

0,001 -0,003 El El El .j .j .j 

0,003-0,03 El El .j .j .j .j 

0,03 -0,33 El .j .j .j .j .j 

-.1 

3,33 -33,3 .j .j .j .j .j El 

33,3 -333 .j .j .j .j El El 

333 -1999 .j .j .j El El El 

Table 4.1. Range settings which are unavailable for a given transducer 
sensitivity are denoted by E1. Typical sensitivity for Illumi
nance Transducer Type 8600 is 1 nA/Iux 

For transducer Range 

sensitivity range 
0,33 < Sen < 3,33 2 20 200 2k 20k 200k 

nA/Unit 

Input Impedance, 
3k 400 100 100 100 100 

Zin• Q 

3 dB Frequency 
200 600 1 k 4k 10k 10 k 

Limit, Hz 
T00738GBO 

Table 4.2. Input impedances and 3d8 upper frequency limits as a 
function of Range 



Range Setting 200 Units 

Sen, nA/Unit 0,001 -0,003 0,003-0,03 0,03-0,33 0,33-3,33 3,33-33,3 33,3-333 333-1999 

Zin• Q El 3k 400 100 100 100 100 

3 dB Limit, Hz El 200 600 1 k 4k 10k 10 k 
T00739GBO 

Table 4.3. Input impedances and 3dB upper frequency limits at Range "200" for a series of sensitivity 
values 

For a programmed sensitivity between 0,33nA/Unit and 3,33nA/Unit the input impedance 
and 3dB upper frequency limit for each Range setting are those given in Table 4.2. When 
the programmed sensitivity is greater than 3,33nA/Unit or less than 0,33nA/Unit some 
Range settings are no longer available. The input impedance and 3 dB frequency limit for 
an unavailable setting is then "shifted" to the next Range setting available. To illustrate 
this point an example of the shift in specifications is given in Table 4.3 for a Range 
setting of "200 Units". 

4.2. LEVEL RECORDER TYPE 2317 

The B & K Level Recorder Type 2317 is a portable, battery operated instrument which 
enables a graphic representation of continous signal vs. time to be obtained, either of 
the instantaneous illuminance values (when in the "Peak" Measuring Mode) or of aver
aged measurements (when in the "Average" Measuring Mode). 

Pen lift 

6 Standby 

S.gnal Mode 
OC-r--1 r AC 
lin, + log. 

DC Offset . 

Paper Speed 
mm/ s 

AC Averaging AC Dyo. Range 

Sl';lfFa51 
Vib•.- rR•v••b. 10 25 50 dB 

Fine Sensitivity 

Coarse Sensitivity 
Cal. Fun Scale 

• Input 
Ground~ 

On • 8 low 
Paplf L-Power __; Pen Speed 

Level Recorder 
Type 2317 

BfijelAKjaer 

Out: Ftedvced 

Fig. 4. 1. Level Recorder Type 2317 
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4.2.1. Calibration 

4.2.2. Recording 
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The Level Recorder is calibrated using the Precision Photometer as a voltage reference 
source. By employing the numerical pushkeys, the user can output any voltage level 
between 1 mV and 1999 mV. 

To calibrate the Level Recorder using reference voltages from the Photometer, proceed 
as follows: 

1. Connect the Precision Photometer to the Level Recorder using BNC Cable AO 0087. 
One end of the cable should be connected to the Signal Output on the front panel of 
the Type 1105 and the other end to the Signal Input socket of the Type 2317. 

2. Fit the Level Recorder with Recording Paper QP 0102 and set the following controls: 

Pen Lift & Standby: 
Signal Mode: 
DC Offset: 
Fine Sensitivity: 
Coarse Sensitivity: 
Paper Drive: 
Power: 
Pen Speed: 

"Out" 
"DC Lin +" 
To be adjusted 
"-12 dB" 
"1 V" 
"Out:Reduced" 
"On" 
"Out" 

3. Switch on and set-up the Photometer as described in section 3.4. 

4. Obtain a zero volts reference level at the Signal Output of the Photometer by press
ing the "Cir" pushkey while holding the "2nd Function" pushkey depressed. The 
reference level is held even when the "2nd Function" pushkey is released and "---" 
appears on the display. 

5. Adjust the DC Offset on the Level Recorder to line the pen up on the bold line on 
the right of the Recorder Paper. This line corresponds to a signal output of 0 Units. 

6. Obtain 1999 mV reference level at the Signal Output by first clearing the display 
using the "Cir" pushkey and then keying in 1999 mV while holding the second func
tion pushkey depressed. When the "2nd" pushkey is released the output is held at 
1999mV. 

7. Adjust the Fine Sensitivity on the Recorder to line up the pen on the bold line on 
the left of the Recording Paper or, if desired, at another graduation chosen to corre
spond to the full scale output of the Photometer. 

If it is desired to calibrate the recorder over a narrower range to improve the resolution 
of the recording, then other reference levels may be used for the lower and upper limits 
and the DC Offset and Sensitivity of the Recorder adjusted accordingly. For example, a 
voltage output of 500 mV lined up on the right of the paper and and 1000 mV on the left 
gives a calibration from 0,5 Units to 1 Unit when recording on Range "2", 5 Units to 
10 Units on Range "20", etc. 

To record the average or peak illuminance, proceed as follows: 

1. Connect and calibrate the Level Recorder as described in section 4.2.1. 



2. Set the Paper Speed knob to a suitable setting for recording. 

3. Set the Pen Speed to "Normal" - although for slowly varying light signals the 
"Reduced" Pen Speed can be used to increase the pen resolution. 

4. Start "Cont" measurements, in either the "Average" or "Peak" Measuring Mode as 
desired. Recordings should not be made with "Auto" Range selected. 

5. To commence recording, set the Paper Drive push-button to "On". To stop record
ing, set the Paper Drive push-button to "Off". 

For complete operating instructions, the Instruction Manual of the Level Recorder Type 
2317 should be consulted 

4.3. ALPHANUMERIC PRINTER TYPE 2312 

The Alphanumeric Printer Type 2312 can be used in conjunction with the Precision Pho
tometer Type 1105 in order to obtain a hard copy of measurements. The output, via the 
IEEE Interface Bus on the Rear Panel of the Photometer, can be controlled locally or 
remotely. A description of local control is given here and details on remote control are 
given in Chapter 5. 

01:13:40 S=057 15 
i _00~)1coiJ7 7. 3[!8 
L o~Je~s~:.~e:::-~4 soe 
LOO . BD8 

Power On Alphanumeric Printer 
Type 2312 

• • Outof Battery ·• Paper low 

Clock Control Seleetor 

1 h 30 min 

.. P<lp&r Clock r-Print-, 

Feed Resel Time & Data Auto 

Briiei&IQa&r Off 

Feed Slep Tune Single 

Fig. 4.2. Alphanumeric Printer Type 2312 

The setting-up and operating procedure is as follows: 

Off 

1. Connect the IEEE Interface Bus on the Rear Panel of the Photometer to the IEC 
standard 625-1 interface of the Printer using IEEE<=?IEC Digital Interface Cable 
AO 0264. 

2. Set the Interface Mode Switch on the rear panel of the Printer to "IEC-Listen 
Always". 
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Fig. 4.3. Typical print-out from Type 2312 

3. Set sub-switch 3 of the Address Switch on the Photometer to "0" i.e. 
SR3=LF /1. EOI. The setting of the other address sub-switches is unimportant. 

4. Set the bottom four paddle switches of the Printer to their central "Off" position. 

5. Install the required power supply and paper in the Printer and switch the instrument 
on. 

6. Turn the Clock Control Selector to "Ext." and set the Print switch up to "Auto". The 
Printer is now ready to recieve data from the Precision Photometer. To print the 
time along with each read-out, switch the left-hand Print switch to "Time & Data". 

7. Press the "Readout" pushkey on the Photometer in order to transmit data. The data 
transmitted is that value on display, except where the "Display Hold" function is 
activated during measurement-taking in which case the real-time value is transmit
ted and not that on display. To transmit data contained in the memory, first press 
the relevant pushkey to display the value to be transmitted and then press "Read
out". 

8. Readings on the Printer can be conveniently numbered by keying a number into the 
Photometer and then relaying it by pressing the "#" pushkey, while holding the "2nd 
Function" pushkey depressed. 

For complete operating details the Instruction Manual of the 2312 should be consulted. 



5. DATA TRANSFER OVER THE IEEE/IEC INTERFACE 

5.1. INTRODUCTION 

The digital interface of the Type 1105 is designed according to ANSI/IEEE Std 488-1978, 
"IEEE Standard Digital Interface for Programmable Instrumentation". Since the only sig
nificant difference between this and IEC Publication 625-1 is in the type of connector 
specified, compatibility with these standards is only a question of which connecting 
cable is used. 

The Type 1105 is connected to other instruments with IEEE/IEC interfaces using the 
following B & K cables and connectors. 

1. Cable AO 0265, which has an IEEE standard connector at each end, connects the 
1105 to other instruments equipped with the IEEE connector. 

2. Cable AO 0264, with an IEEE connector at one end and an IEC standard connector 
at the other end, connects the 1105 to instruments equipped with the IEC connec
tor. 

3. Cable AO 0184 with Adaptor AO 0195 is used to connect the 1105 to earlier B & K 
instruments equipped with a female slide-lock connector. 

4. Adaptor AO 0195 allows IEC standard cables to be connected directly to the 1105. 

More detailed information about the IEEE/IEC bus system can be found in the B & K 
publication Interfacing Bruel & Kjrer Instruments, which also contains a list of further ref
erences. 

5.1.1. Data Conventions 

The codes and formats used by the Type 1105 in sending and rece1vmg data and/or 
messages via the IEEE/IEC interface have been designed according to the recommen
dations of IEEE Std 728-1982, "IEEE Recommended Practice for Code and Format Con
ventions (For Use with ANSI/IEEE Std 488-1978)". This standard is identified by the IEEE 
as a recommended practice rather than an absolute standard. It seeks to define stan
dard forms for the transfer of various types of data on the IEEE 488 interface, and so to 
improve the level of communication between instruments equipped with the interface. In 
particular, IEEE 728 recommends that all messages use ASCII/ISO 7-bit coding and it 
defines standard header messages, data formats and message separators and termina
tors. 

It is important to note that although the 1105 interface is designed according to IEEE 
Std 488 and follows the recommendations of IEEE Std 728, absolute compatibility with 
IEC or IEEE/ ANSI interfaces designed by other manufacturers cannot be unconditionally 
guaranteed, since differences can occur within the limits of the specifications. Any prob
lems encountered, however, will be of a software rather than a hardware nature. Where 

33 



compatibility is in doubt, contact your local BrOel & Kjrer representative for further infor
mation. 

5.2. IEEE FUNCTIONS IMPLEMENTED 

The interface of the Type 1105 implements the following functions as specified by the 
IEEE standard. The Sections referred to are the relevant sections of the IEEE Std 
488-1978 which specify the functions. The equivalent Clauses of IEC 625-1 are given in 
parentheses. 

Section 2,3 

Section 2,4 

Section 2,5 

Section 2,6 

Section 2,8 

Section 2,10 

Source Handshake (SH) Interface Function, (Clause 6) 
SH 1- complete capability 

Acceptor Handshake (AH) Interface Function, (Clause 7) 
AH 1- complete capability 

Talker (T) Interface Function, (Clause 8) 
T ?- basic talker, talk only mode, unaddress if MLA 

Listener (L) Interface Function, (Clause 9) 
L 3- complete capability 

Remote Local (RL) Interface Function, (Clause 11) 
RL 1- complete capability 

Device Clear Interface Function, (Clause 13) 
DC 1- complete capability 

All other functions- no capability 

For further details of the above functions refer to the relevant sections of the IEEE or 
IEC standards. 

5.3 SETTING THE ADDRESS OF THE TYPE 1105 
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On the rear panel of the Type 1105 is a set of eight miniature switches in a dual-in-line 
package. Five of these switches are used to set the address used by the IEEE bus for 
data transfer to and from the 1105. The usable addresses are shown in Table 5.1. Switch 
no. 4 in the dual-in-line package sets A5 (the most significant bit of the address) and 
switch no. 8 sets A 1 (the least significant bit). 

The Type 1105 is delivered with the address set to 11 (decimal), and this address is used 
for the instrument in software packages supplied by BrOel & Kjrer (unless another code is 
specified in the software description). 



ASCII Address 
ADDRESS SWITCH Address Code 

Characters 

Listen Talk AS A4 A3 A2 A1 decimal octal 

SP @ 0 0 0 0 0 0 0 
! A 0 0 0 0 1 1 1 
II 8 0 0 0 1 0 2 2 

# c 0 0 0 1 1 3 3 
$ D 0 0 1 0 0 4 4 
% E 0 0 1 0 1 5 5 
& F 0 0 1 1 0 6 6 

G 0 0 1 1 1 7 7 
( H 0 1 0 0 0 8 10 
) I 0 1 0 0 1 9 11 
* J 0 1 0 1 0 10 12 

----
r~ 'f'T 1~ ~ -9- J§- 9 

-~ 

L 0 1 1 0 0 12 14 
- M 0 1 1 0 1 13 15 

N 0 1 1 1 0 14 16 
I 0 0 1 1 1 1 15 17 
0 p 1 0 0 0 0 16 20 
1 Q 1 0 0 0 1 17 21 
2 R 1 0 0 1 0 18 22 
3 s 1 0 0 1 1 19 23 
4 T 1 0 1 0 0 20 24 
5 u 1 0 1 0 1 21 25 
6 v 1 0 1 1 0 22 26 
7 w 1 0 1 1 1 23 27 
8 X 1 1 0 0 0 24 30 
9 y 1 1 0 0 1 25 31 

z 1 1 0 1 0 26 32 

t [ 1 1 0 1 1 27 33 
< \ 1 1 1 0 0 28 34 
= ] 1 1 1 0 1 29 35 
> - 1 1 1 1 0 30 36 

T00767GBO 

Table. 5. 1. Address switch settings tor the IEEEIIEC interface. The 
shaded line is the address set on delivery. 

5.4. MESSAGE FORMAT FOR INTERFACE JOBS 

The 1105 has 19 interface jobs controlling various functions, acting effectively as front 
panel switches. The "2nd Function" pushkey cannot be controlled via the interface, so 
the second functions are not available as interface jobs. 

Job Header Data Field 

85092g 

Fig. 5. 1. Message format tor interface jobs. 
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The interface jobs are sent to the 1105 as messages which consist of three parts: a Job 
Header field, a data field (not required by all jobs) and a message separator or termina
tor. Fig. 5.1 illustrates the message format. 

5.4.1. The Job Header Field 

The Job Header field of a message describes the interface job. In the job descriptions in 
section 5.5, the full name of each job is given. This name may be truncated to the 
minimum code indicated in bold letters. Thus, for instance, to execute the job AVERAGE, 
the Job Header can be AVERAGE, or AVER, or A (the minimum code which the 1105 will 
recognise). 

5.4.2. The Data Field 

The data field contains parameters related to the interface job named in the message 
header. Seven of the 1105's interface jobs require data to be sent; the format in which 
the data is coded depends on the job. For details refer to the individual job descriptions. 

The data field is separated from the header by a single space character ("SP" in Fig. 5.1; 
ASCII code 32 decimal). Only one space should be used, as the 1105 will interpret all 
subsequent characters as data and a second space will create a data error. 

In the job descriptions which follow "SP" is indicated by the printed symbol " .... ". 

5.4.3. The Message Terminator 

Messages are terminated by setting the interface EOI line simultaneously with the last 
character in the transmitted message, or by sending a Line Feed character ("LF", ASCII 
code 10 decimal). If the character "CR" (Carriage Return) preceeds the Line Feed char
acter it will be ignored; it will not lead to an error condition. 

Note that when the 1105 outputs messages it uses the EOI line together with either ETX 
or LF as the message terminator, according to the setting of address switch no. 3 on the 
back panel. On delivery the 1105 is skt up to terminate output messages with "LF A EO I". 

5.4.4. The Message Separator 

A series of individual jobs can be sent to the 1105 using ";" (semi-colon, ASCII code 59 
decimal) to seperate the jobs (job header and data), making it unecessary to use a 
message terminator after each job. When the 1105 reads a semi-colon it immediately 
executes the preceding job while continuing to read messages off the bus into its inter
face buffer. 

5.5. INTERFACE JOBS 
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In the list of interface jobs which follow, the minimum code for each job header is given 
in bold type. The entire header (given in upper-case letters) may be sent, or the name 
may be truncated up to any point so long as the minimum code is sent. Where a job 
header is more than one word the words (or the minimum codes for each word) must be 
separated by an underline character, "_", ASCII code 95 (decimal). The header cannot 
contain any spaces (ASCII "SP" character, 32 decimal) as this is interpreted by the 1105 
as the separator between the header field and the data field. 



This section only describes the jobs available via the IEEE interface and the way in 
which these jobs are called up. More detailed information about the way the 1105 oper
ates when these jobs are chosen is given in Chapter 3, and particularly sections 3.6 to 
3.9 which give details of the Measurement and Data Processing operations. 

5.5.1 Measuring Mode and Range Jobs 

AVERAGE 

AVERAGE? 

Measuring Mode jobs can be used to switch the display to indicate "Average", "Peak" or 
"Battery" measurements and optionally to output measurement data to the interface bus. 
For data to be transfered to the bus, the Measuring Mode job header is terminated with 
a "?" (question mark, ASCII code 63 decimal). The 1105 must be addressed to talk 
before it can output this information. 

The message output in response to Measuring Mode jobs consists of a string of 16 
ASCII-coded characters. The name of the job (without "?") is left-justified in the string; 
the measurement is right-justified. The centre of the string is packed with the necessary 
space characters to give 16 characters. 

The number takes the form of a decimal mantissa-plus-exponent, NR 3 format in accor
dance with IEEE-728. The mantissa may be up to five digits including a floating decimal 
point; leading and trailing zeroes are dropped unless they are adjacent to the decimal 
point. The exponent is given as E +0 or E +3 depending on the Range setting of the 1105. 

Typical outputs (as they might appear on the Type 2312 Alphanumeric Printer, for exam
ple) are of the form: 

AVERAGE ... 0.057E+3 
AVERAGE*73.21E+O 
PEAK .................. 263E+O 
PEAK ............ OVERLOAD 
BATTERY ...... 11.8E+O 

Returns the display to "Average" Measuring Mode after any of the 
Data Processing functions have been displayed. If the 1105 is in 
"Peak" or "Battery" Measuring Mode the AVERAGE_ TIME interface 
job must be used to return to the "Average" Measuring Mode. Note 
that no new measurements are made unless "Single" or "Cont" are 
activated, either via the interface (see section 5.5.3.) or by using the 
front-panel pushkeys. 

Instructs the 1105 to output the result of a single Measuring Mode 
"Average" measurement to the bus. If a measurement is in progress 
when the 1105 receives this job, it waits until that measurement is 
complete before outputting the data, otherwise the last measurement 
taken is output. The 1105 must be in the "Average" Measuring Mode 
before this job is used. 

An asterisk "*" (ASCII code 42 decimal) is sent with the output mea
surement when the measured value (performed on fixed Range) lies 
between the full scale value and the "input overload" value. This is to 
indicate that a 4-digit reading is obtained, whereas this measurement 
results in a 3-digit display. In the example below, the corresponding 
displayed value is "73.2". 

Output Message Format: AVERAGE ... O. 057E+3 
AVERAGE*73.21E+O 
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PEAK 

PEAK? 

BATTERY 

BATTERY? 

AVERAGE_ TIME 

RANGE 

Switches the display to the "Peak" Measuring Mode cancelling "Aver
age" and/or "Battery" measurements. 

Instructs the 1105 to output the current "Peak" measurement to the 
bus. If "Peak" is not selected as the Measuring Mode when this job is 
received by the 1105, it outputs the last "Peak" measurement made. 

Output Message Format: PEAK .............................. 263E + 0 

Switches the display to the "Battery" Measuring Mode, cancelling "Av
erage" and/ or "Peak" measurements. 

Switches the display to "Battery" measurement, and outputs the mea
surement to the bus. This cancels "Average" and "Peak" Measuring 
Modes. 

Output Message Format: BATTERY .......... 11 • BE+ 0 

Sets the period over which "Average" measurements are made. The 
AVERAGE_TIME header must be followed by a number in the data 
field setting the required Averaging Time in seconds. Using this job the 
averaging time may be set to any period in the range 0,1 s to 10,0 s in 
steps of 0,1 s. 

Input Message Format: AVERAGE_ TIME .... 0.3 

Data: NR 2 format, 0.1 (minimum) to 10.0 (maximum) in steps of 0.1, 
averaging time in seconds. 

Used in the same manner as the front-panel Range switches to select 
the measurement range. The required Range is sent in the data field of 
the message, using the titles printed on the 1105's front panel. The 
"Auto" setting may be truncated to "A". 

Input Message Format: RANGE .... 200 
RA .... 20K 

Data: 2-20-200-2k-20k-200k-AUTO 

5.5.2. Data Processing Jobs 
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There are four Data Processing jobs which output messages to the bus. The format in 
which the messages are output is generally the same as that for the Measuring Mode 
jobs. The exception is the NUMBER? job which does not have an exponent in the data 
field and which insets the number by two characters from the right margin, as shown in 
the examples below. 

The data processing jobs without "?" in the header only work if the 1105 is in the 
"Average" Measuring Mode. If the jobs with "?" are used, the correct data will be output 
to the bus in any Measuring Mode. Additionally, if the 1105 is in the "Average" Measur
ing Mode, the display is switched to indicate the specified data. 



MEAN_AVERAGE 

NUMBER 

MAXIMUM 

MINIMUM 

Typical outputs are of the form: 

MEAN........AV .... 0.225E+3 
NUMBER ................ 1259 ........ 
MAXIMUM ........ 4.49E+3 
MINIMUM .... 180.4E+O 

Switches the 1105's display to indicate the mean average of the sam
ples recorded in the data registers. This job only works if the "Aver
age" Measuring Mode is selected. 

Switches the display to indicate the total number of samples recorded 
data registers. This job only works if the "Average" Measuring Mode 
is selected. 

Switches the display to indicate the maximum value recorded in the 
data registers. This job only works if the "Average" Measuring Mode 
is selected. 

Switches the display to indicate the mm1mum value recorded in the 
data registers. This job only works if the "Average" Measuring Mode 
is selected. 

MEAN_AVERAGE? Instructs the 11 05 to output the mean average value of the data stored 
in the data registers. This job works under any Measuring Mode. 

NUMBER? 

MAXIMUM? 

MINIMUM? 

CLEAR_REGI STERS 

UPDATE_REGISTERS 

Output Message Format: MEAN........AV .... O. 225E+3 

Instructs the 1105 to output the total number of samples stored in the 
data registers. This job works under any Measuring Mode. 

Output Message Format: NUMBER ................ 1259 ........ 

Instructs the 1105 to output the highest measurement stored in the 
data registers. This job works under any Measuring Mode. 

Output Message Format: MAX I MUM ........ 4. 49E + 3 

Instructs the 1105 to output the lowest measurement stored in the data 
registers . This job works under any Measuring Mode. 

Output Message Format: MIN I MUM .... 18 0. 4 E + 0 

Clears all data out of the data registers and resets the number of 
records (N) to zero. This job only works if the Measuring Mode is set 
to "Average". 

Instructs the 1105 to record successive "Average" measurements in its 
data registers, for computation and recall of the Mean Average, Maxi
mum and Minimum values recorded. The message must include the 
instruction ON (to start, or restart, recording measurements) or OFF (to 
stop recording) in the data field. The number of measurements record
ed is stored for recall by the NUMBER job (or pushkey N). 

Input Message Format: UPDATE_REGISTERS .... OFF 
U_R .... ON 
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5.5.3. Measurement Start/Stop Jobs 

SINGLE 

CONTINUE 

STOP 

There are three jobs which can be used to start or stop the measurement process. None 
of these jobs requires any data, and there is no output on the bus in response to them. 

Performs one single measurement in the "Average" Measuring Mode. 
The measurement period must previously have been set using the 
AVERAGE_ TIME job. 

Starts "Continuous" measurement in either "Peak" or "Average" Mea
suring Mode. If the job PEAK is sent then "Continuous" is automatical
ly activated. 

Stops all measurement; SINGLE or CONTINUE must be used to restart 
measuring. 

5.5.4. Miscellaneous Non-Measurement Jobs 

DISPLAY _HOLD 

DISPLAY _LIGHT 

In addition to the jobs listed above which control various measurement functions of the 
1105, five further jobs are provided which relate to instrument functions and do not 
affect the way in which measurements are carried out. 

When set to "ON" (sent in the data field of the message), this job 
prevents the display from being updated, although measurements will 
continue if "Cont" measurement has been selected or if a "Single" 
average measurement job is sent to the 1105. "Display Hold" is can
celled by sending the job "DISPLAY _HOLD .... OFF". 

Input Message Format: DISPLAY _HOLD .... ON 
D_H .... OF 

Used to switch the backlight in the display ON and OFF, as specified in 
the data field. 

Input Message Format: DISPLAY _LIGHT .... OFF 
D_L .... OF 

SOUND_ WARNING Switches the sound warning ON and OFF as specified in the data field. 
This only affects sound warnings generated as a result of the measure
ment process-for instance when the measurement exceeds previously 
set upper or lower limits (see section 3.5.3.). If an error occurs as a 
result of a faulty transmission on the interface there will always be an 
audible warning (see the "ERROR_STOP" job description and section 
5.6 for more information about interface errors). 

IDENTIFY? 

ERROR_STOP 
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Input Message Format: SOUND_WARNING .... ON 
S_W .... OF 

This returns the message B & K .... 11 0 5 on the bus. 

Specifies the action to be taken by the 11 05 if it receives a faulty 
message via the interface. ERROR_STOP .... YES causes the interface to 
be blocked if a fault condition is generated. The interface can only be 
cleared via the bus, using IF C. It cannot be cleared from the 1105's 



front panel. If ERROR_STOP ..... NO has been set the error condition is 
ignored. 

Input Message Format: ERROR_STOP ..... YES 
E_S ..... NO 

More details about error conditions involving the interface are given in 
section 5.6. 

5.6. INTERFACE ERROR MESSAGES 

Faulty data transmisssion on the IEEE interface can result in one of four error messages 
being indicated on the display of the 1105. When an error occurs it is accompanied by a 
warning tone from the 1105. If the job "ERROR_STOP" has been set to "YES", the error 
condition will also prevent any further data transfer on the bus until the 1105's interface 
has been cleared-either by the bus command "IFC" (InterFace Clear) or by addressing 
the 1105 and using the interface command "SOC" (Selected Device Clear). If "ERROR_
STOP" has been set to "NO" the error will be ignored by the interface. 

The error messages associated with interface errors are: 

E 3: Manual output attempted when in remote control. 

E 4: "Readout" Interface pushkey pressed with no listener connected to either interface. 

E 5: The 1105 does not recognise the job header. 

E 6: Incorrect data has been received-it does not match with the job header. 

E 7: No data has been received when data was expected. 

E 8: Too much data has been received. 
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6. SERVICE AND REPAIR 

The Precision Photometer Type 1105 is designed and constructed to provide the user 
with many years of reliable operation. However, should a fault occur which impairs its 
correct functioning, its plug-in Battery Pack should be removed and all external power 
sources disconnected so as to prevent the risk of further damage. For repair consult the 
separate Service Instruction Manual available for the 1105, or contact your local B & K 
service representative. Under no circumstances should repair be attempted by persons 
not qualified in the service of electronic instrumentation. 
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