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ita illuminance Meter T-1H is adjusted to one-tenth that of the Minoita lllu-
0.1 to 999,000 Ix lor 3,000,000 ix by analog out-
Meter's 0.01 to 99,900 Ix

Sensitivity” of. Mino
minance Meter to give it a higher measuring range:
put) or 0.01 to 99,900 fed lor 300,000 fcd), compared with the tluminance

{or 3000,000 Ix by analog output) range.
Except as indicated below, operation an

Meter.
indication-display window
NAMES OF PARTS Light-receptor dome

d specifications are exactly the same as for the llluminance

Range-selector/Mg#\ory key

Cap-sensor switch
Strap connector

Response-speed selector * External- » Auto/Manua! selector

Analog-output socket power socket Measuring-mode selector

Battery-chamber cover

Power switch
1 Measuring button
Receptor-head release button
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OPERATION
Read the actual value for iluminance, illuminance deviation, and integrated illuminance by multiply-
ing the displayed value by ten:
Displayed value x 10 = actual vaiue

Ex: i §5Gap).|x 10 = 555,000 Ix

The integrating time (in hours) is read directly as displayed.
SPECIFICATIONS ]
Measuring range: [lluminance 0.1 — 999,000 ix (0.1 — 3,000,000 Ix*)
"~ 0.01 — 99,900 fcd (0.01 — 300,000 fed*) -
* Analog-output ranges
5 ranges for both Auto and Manual
Integrated illuminance 0.1 — 9,990,000 Ix-h
: ' 0.01 — 999,000 fed - h
Infinite Integration
Integrating time (in hours) 0.01 — 999 h
Infinite Integration

Display range Actual range
0.01 —9.99 Ix 0.1 —99.9 Ix
0.1 -~ 99.9 ix 1 —-999 Ix
1'—999 Ix 10 — 9,990 Ix
10 - 9,990 Ix 100 — 99,900 Ix
100 — 99,900 Ix 1,000 — 999,000 Ix
0.001 — 0.999 fcd 0.01 —9.99 fed
0.01 — 9.99 fed 0.1 —99.9 fcd
0.1 —99.9 fcd 1 —-999 fed
1 —999 fed 10 — 9,990 fed
10 — 9,990 fcd 100 — 99,900 fcd

Specifications subject to change without notice
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INSTRUCTION MANUAL [E]

The Minolta Hluminance Meter represents the latest state-of-the-art from a name
known for superior light metering technology. Its extrasensitive silicon photocell
insures the most accurate reading of light values, and its liquid crystal digital display is
operated with split-second precision by microcomputer controls, Additionally, the
Minolta Hluminance Meter is extremely lightweight and compact: it measures 170 x 72
x 33mm (6-11/16 x 2-13/16 x 1-3/16 in.) and weights a scant 220q. (7-3/4 oz.). It has
a great deal of use in both industrial and scientific applications: measuring the lighting
of road signs, parks, shopping centers, lighting equipment, plants, hospitals, gym-
nasiums and athietic facilities, etc., in addition to tremendous versatility in schoof,
laboratory and environmental control uses.

Before using thjs meter for the first time, please read this manual carefully while
installing batteries and handiing and acquainting yourself with the parts and features
of your Minolta [Huminance Meter.

CAUTION
It is advisable not to use the meter where it
may be subject to temperatures higher than
40°C, or lower than —10°C, . -
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Indication-display window Range-selector/Memory key

‘Measuring.plane
Strap connector

Light-receptor dome

Cap-sensor switch

... .~Auto/Manual selector
Measuring-mode selector

External-power socket

Response-speed selector Analog-output socket

‘Measuring-unit selector
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instruction plate Battery-chamber cover

c

Tripod socket

Receptor head

Power switch .

Attaching cap and strap

Measuring button

Receptor-head release button
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4 PREPARATION /AND BASICS
Lo
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Installing battery / }/‘ 2, Insert a 9-volt “transistor’’ bat- 3. Replace the battery-chamber
1. With the power switch in the tery {(Eveready 216 or equiva- cover by carefully realigning and
“OFF” position, remove the lent), making sure the minus () sliding it towards the meter
battery-chamber cover by press- terminal is positioned upward as body until it snaps securely into
ing down on it and sliding it in illustrated inside the battery place.
the direction of the arrow, chamber, Insert the bottom of

the battery into the chamber
first,




Checking battery ! NOTE
1. Cover the light-receptor dome with its cap e When notin use, meter should be turned off.
and move the power switch to "ON’’, The e |f the meter is not to be used for two or
letters “CAL’" should appear in the indica- more weeks, it is advisable to remove the
tion-display window, if not, the battery battery.
should be replaced. e Battery life is approx. 100 hours in the
2. If after ““CAL" appears the display goes “FAST” mode, and 30
blank or if three decimal points appear, the )

“SLOW" mode (se

Selecting measuring units

The Minolta Illuminance Meter aliows you Once set, the meter will show the selected
‘to take readings in either Lux (Ix.} or Foot- measuring unit in the indication-display win-
candie (fcd) units. To set the meter for the dow. ' -
desired measuring units, proceed as follows:
1. Depress receptor-head release button and

pull receptor head straight out and away

from the meter body as shown. NOTE

2. Set the measuring-unit selector to the de-
sired position (Ix. or fcd) and replace the
receptor head by pressing it all the way into
the meter body until it clicks securely in

- place. '

o When the receptor head is separated from
the meter body, be careful that the connec-

" tion pins are not damaged or handled.
e Receptor head can be installed in only one
position, never force it into the meter body.




Selecting response speed

For the measurement of continuous light
sources, such as, daylight, fluorescent, etc., the
response-speed selector should be set at the
“FAST' position. At this setting the response
time of the meter is 1Tmsec. (0.001 sec.), and
the meter can be used in either the automatic
or manual mode,

"For noncontinuous Iight sources, such as,

 movie projectors, video prolectors, or television
monitors, .the response- seed selector should be

FASTR-E§|PONSESLOW

Z7rmlevel adjustment

efore the meter can be used it must be

If the “SLOW"’ setting is used in the automatic
mode for the measurement of noncontinuous
light sources, the figures displayed may be
fractionated or stopped at a reading which may
be incorrect data. In this case, move the
auto/manual selector to “MANU.” position and
select a suitable range by pressing the ‘range-
selector/memory key.

NOTE )

Do not set meter at th
except for the measureme
light -sources
battery-life,

FASTRESPONSESLOW

-—-rv-
T
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AUTO ~

~ MANU.

}calllbrated to zero-level. The meter's cap must
be in place over the light-receptor dome to
calibrate the meter, if the power switch is
turned on without the cap in place, the word
“CAP" will appear in the indication-display
window, After the cap is in place, the letters
“CAL" (calibration) will be displayed.

Approximately three seconds later “CAL"
will disappear, indicating zero-level adjustment
has occurred, Cap can now be removed, and
readings made.

Zero-level adjustment can be done at any
time without affecting any of the meter's
functions.




OPERATION

{Under normal continuous light source}

1. Select and set desired measuring unit {(p. 6).
2. Set measuring-mode selector to “NORM".

3. Set auto/manual selector to “AUTO™.
4. Turn power switch to “ON", and calibrate

for zero-level (p. 8}.
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5. /Press /the measuring button so it is in the
/ “RUN" position, as illustrated here and on
* the back of the meter,

6. Place the meter where you wish to measure,

.and the correct illuminance data will be
shown in the indication-display window.
Pressing the measuring button in will lock
and hold the [ast meter reading.

NOTE

e [f you begin "(aking measurement immedi-
ately after zero-level adjustment under ex-
tremely bright conditions, it takes approx.
2.5 sec. before figures will be displayed.

® In auto mode, if the illuminance of the light
source being measured is higher than
100,000 lux or 10,000 footcandles the
figures in the display window, 99,900 Ix. or
9,990 fcd, will pulsate as a'warning that the
light source is beyond the meter's display
range. In manual mode, maximum figures in
each range will pulsate as a warning. See
page {19).




MEASURING ILLUMINANCE DEVIATION 1

To measure the illuminance deviation bet- NOTE .
ween two or more light sources, or positions, If there is data already in the memory, the
You must take an initial measurement and input remainder of that figure will also be displayed.
it to the meter's memory as a standard. This is
done as follows: 3. Press the range-selector/memory key, and if
1. Take your reading as explained in the "0" is displayed, your reading has been
previous ""OPERATION" section, and hold inputed to the memory.
the displayed figure by pressing the measur- 4. Press the measuring button so it is in the
ing button, “RUN" paosition, and place the meter where
2. Move the measuring-mode selector to you wish to measure, -
“ 4 " (Delta), The displayed figure will be _
replaced by the “ A4 symbol and the

symbol -of the measuring unit-in use (Ix. or.
fed) will remain.

12 [

The meter will now display the illuminance
deviation in plus (+) or minus {—) figures of the
selected measuring units. If for example, your
initial reading inputed to the. memory was 500
Ix. and the display now shows “ 4 “ +2 Ix.,
it indicates that the current reading is 2 ix.
brighter than the initial reading, Conversely, if
the displayed number is preceded by a minus
{—) sign, it indicates an illuminance level lower
than the initial memorized reading.

The upper and lower range of the meter's
indication display will depend on the figure

" which has been inputed to the memory. The

fower, or minus (—) range of the display cannot
be greater than the figure inputed to the
memory, and upper or plus (+} range will be the
maximum display range less the inputed
memory figure. For example, if the memory
figure is 500 Ix., than the meter’s display range
will be from —500 Ix. to +99,400 Ix. {99,900
—500).

NOTE
To display the initial reading inputed to the
memory, press and hold down the call key,




. INTEGRATING ILLUMINANCE FUNCTION

To obtain the integrated illuminance (Ix.h. 3. Switch the auto/manual selector to
or fcd-h) and the integrating hour (h), proceed “AUTO",
as follows: 4. Press the measuring button so it is in the
. 1. Select desired measuring units {Ix. or fcd). “HOLD" position.
2, Set the measuring-mode selector to

'NORM",

NORM.4 4

1}
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: 5. Move the power switch to “ON"’, and adjust The meter will begin normal illuminance
the meter to zero-level, ' measurement, and integrated illuminance calcu-
. 6. Place the meter where you wish to make lations will start, To display the integrated
your measurement, remove the cap and illuminance and integrating hour, press and
; release the measuring button so it is in hold down the call key. The integrated illumi-

““RUN"' position. nance and integrating hour will be displayed

one after the other, repeatedly, as long as the
call key is pressed. When the call key is
released, normal illuminance measurement con-
tinuous.
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Whenever the meter is operating, integrating
calculations are being made, (Except when the
measuring button is in the "HOLD’’ position,
when the range-selector/memory key is pressed,
or whenever “CAP"” or “CAL" is displayed.}
Integrating calculations have no fimit, and are
finished only when an iluminance level higher
than meter's capacity is_measured for more
than 7.6 seconds, or if battery strength falls
below minimum level, If either of these situa-
tions occur, the integrating-hour symbo! (h)

EXTERNAL-POWER SOURCES

Any AC-adapter or battery charger 9 voit
standard output or below can be used to power
the meter. However, if only three decimal
points appear in the indication-display window
when the meter is switched on, power is too
fow. Never use a power source higher than 9
volts, as this will damage the meter..; . ...

When connecting an external-power: source
to the meter, make sure..the meter's power
switch is in the “OFF" position,. . X

h

will pulsate when the call key is depressed to
advise you the integrating calculation has finish-
ed,

All integrating data is shown in three
columns, and the minimum illuminance unit is
0.01 Ix.h (36 Ix. sec.) or .001 fed+h (3.6 fcd
sec.). The minimum integrating-hour unit is
0.01 h (36 sec.).

R it

16 CONTINUOUS MEASUREMENT OF ILLUMINANCE

WITH AN ANALOG RECORDER

Operati i i
Whenp uzes:n vf,).ft hthe Minolta Hiuminance Meter 4. Set the response-speed selector according to
e an analog recorder is as the light source to be measured {p.7) ’
: ) 5. Set the sensitivity of the re “accordi
1. l:sert the' recorder’s connection plug into to the iIIuminancZ to be erag,_o0rding
the meter's analog-output socket, A plug of NOTE messured.

the proper size has been included with the
meter, and it or any similar type of
plu
should be wired as shown: below, ’
2. Select desired measuring units (p. 6).

3. Set the measuring-mode  selector to
“NORM”,

® The analog signal of the meter is corrected
to 1mv/1 digit and the maximum output
voltage is 3V {3000mV).

6. Place the cap on the light-receptor dome
move the power switch to “ON", and allom;
the meter to adjust itself to 2ero-evel,




7. When “CAL" desappears and figures (0£1

digit) are displayed, set the auto/manual
selector to. “MANUY -and push the range-
. selector/memory ‘key. to choose, the suutable :
' “f

,,"HOLD" posmon :
9. Adjust the zerd level of the recorder ] that
the analog signal of the meter corresponds
to the zero level of the recorder.’ .
10.Remove the cap and release the measuring
button so it is in “RUN". position. An
analog signal which corresponds to the illu-
minance will be generated, and continuous

AUTO -

L

measurements will be recorded on the
recorder.

NOTE . g 1

® .The meter. should be . set to manual when

------ using-an- analog’ ‘recorder,as siidden changes.'»'
i .

-, of the Gutput signal
incorrect. readmgs
‘When ™ the "meter "is swntched on"
_'manual mode, the range set; fwill cover. from
10. to 9990 Ix.’(1 — 999 fcd); however, |f
the meter ‘is switched- from “AUTO"” t
“MANU", the range will be’ applncable to
the last recordmg at the auto range. -

® The actual range of the meter exCeeds the
display which is shown in the indication-
display window. The range of analog mea-
surements is shown on the next page.
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Hluminance o % ,\\*.\ e O- AoV .50\'(“' -\g*Gd\\
1\00 .\ (06
Manual range 1 .500\: \'\000 P
T g«
A0 VA O 7o)
Manual range 2 ,3“00 W o
000V 3 O e
Manual range 3 A0/ 000\* \\0-00 0’(06\
\h Ko QO
/ :0 0(300\\*;\‘3 h
Manual range 4 |« WS od
. ,3’00-
Manual range 5 e
Analog Output 1mV OmV. -100mV v 3v

{1000mV) (3000mV)

( leference‘ between measurement output voltage and zero-level voltage)

- The fngures mz the dlsplay window will pulsate, when the light level is
beyond the meter's display range and the integrating calculation will be

finished after 7.5 sec.

Manual range 1 9.99 Ix. (.999 fcd) will pulsate when the illuminance is 10 Ix. {1 fcd) or more.

Manual range 2 99.9 Ix. (9.99 fcd) will pulsate when the illuminance is 100 Ix. (10 fcd) or more.
Manual range 3 999 Ix. (99.9 fcd) will pulsate when the illuminance is 1000 {x. {100 fcd) or more.
Manual range 4 .9990 Ix. (999 fcd) will pulsate when the illuminance is 10,000 Ix. (1,000 fcd) or more.

Manual range & 99900 Ix. (9990 fed) will pulsate when the illuminance is 100,000 ix. (10,000 fcd) or more.

the
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Display ranges and minimum display capability 19

Auto mode (Ix.}

0.01~99900 Ix.

L Display range
'0,01+9,99 Ixi’

Display range

‘Capability of minimum -
disp’_lay'

+0.1~99.9 Ix. 1~999 ix.~: | *10%0890
70,01k 1 0 Ik 11x. ) o100k
If less than o

Under-range at the indi-| 0.01 Ix.,
cation-display window 0.00 Ix. will

be displayed.
~ If more than
Over-range at the indi- 100,000 ix.,
cation-display window, 99,900 Ix. will '
pulsate, .
[
./ :
;o
20
i
Auto mode {(fed)
Display range 0.001~9990 fcd
: Display range
Capability of mini- 0.001~.999fcd |0.01~9.99 fcd | 0.1~99.8 fed | 1999 fed 10~9990 fed
: mum display 0.001 fed 0.01 fed 0.1 fod 1fcd 10 fed
if less than
Under-range at the indi- | 0.001 fed,
cation-display window 000 fcd will
be displayed.
If more than
| indi 10,000 fcd,
1 ngr-ran’ge |at the |gd|- 1. 0090 fed win | 4
| cation-display window, Dulsate, .
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Manual mode (Ix.) .

Manual range -1 2 3 4 5
Display.range- .’ . 1001999 Ix, .-[0.1%99.9 Ix. | 1~999x. - . 40~9990 Ix. | 100~99900 Ix.

Y [ v 101

i If lessithan If less than I lessthan™.
- s 000755 51071%., 000X, -] 100 1x,, 000 I,
, 1 will be dis- . | ‘will be dis-"* *|'will be'dis: "~
yed .played. -played. . ‘played. " -

= B ,;.-'h-_,lfmbre than: || If more than :| :1f more than If more than
Over-rarige at the indi- |44 " "9 a9 1 " | 100 Ix,, 99.9 Ix.| 10001x.,999Ix. |. 10000Ix;,9990 | 10000Ix.,99900

cation-display wi nc_ioyv.

. will pulsate. - | will pulsate, will pulsate. Ix. will pulsate | Ix. will pulsate.

22

Manual mode (fcd)

Manual range 1 2 3 X 4 5

, Display range 0.001~0.999 |0.01~9.99 0.1~99.9 1~999 10~9990
' : fed fcd fed fcd fed
‘ o ey Of minimum | 0,001 fed 0.01 fed 0.1 fod 1fed 10 fed
-~ If less than If less than 1f less than If less than If less than
U';E’:"{’ﬁ"gf at the indi-| g 601 fcd,.0000.01 ¢d,0.00 | 0.1 fcd, 0.0 | 1 fed,Ofed. | 10 fed, 00 fed
cation-display Window. | = ¢4 will be fed will be fed. will be will be will be
displayed. - displayed. displayed. displayed. . | displayed.
. . If more than If more than {f more than |- If more than |- If more than
Overrange at the indi- | 4 fed, 099 |10 fcd,9.99 | 100 fed,99.9 | 1000 fed, 999 | 10000 fed,
n-display ‘1 fed will fed will fed will fed will 9990 fcd will
pulsate. pulsate. pulsate, pulsate. pulsate, E




NOTE

The integrating function of the meter does .

not operate when used in over-nominal range
{p. 15).

Other operational notes .
1: Use a recorder with .an input..resistance of

..ot less than 1MS. Output resistance of this
meter .is 10K, sc aberration- will be less
h récarde oqtput resistance

3. .Maximum output Aoltage .js 3V (3000mV),
SO you can measure up to 3000 counts in
any range,

4. Always make sure the three figures in the
meter's display window are equivalent ‘to
the analog-output voltage {ImV —
3000mV). '

5. When using the optional accessory Adapter
Cord, keep it away from relay switches or
motors, which can produce noise it and
aberration of measurement.

USING OPTIONAL ACCESSORY

Adapter Cord
MA-1 (2m or 6.6ft.)
MA-2 {1m or 3.3ft.)
MA-3 (6m or 16.4ft.)
MA-4 {10m or 32.8ft.)
These very convenient Minolta Adapter

Cords are used to measure in otherwise inaccessi-

ble positions. To use this accessory, connect the

_Output signal .is_corrected to. 1mV/1 dlglt.

adapter cord between the recepter head and the

rest of meter body S ALY A "(*

24 SPECTRA/.’UREISPONSE
. !,t’

The .chart below depicts the
spectral' response of the Minolta
Iluminance Meter, which falls
within +2 percent of the C.LE,
(Commission  Internationale de
I’Eclairage) relative photopic lumi-
nosity curve,

C=g—X

E(A): 2854°K Black body radiant
emitance

S(A): Spectral response of the
meter unit.

V{A): Photopic relative luminous
efficiency function.

23

A~ Az (nm) c
400 ~ 760 0.98 ~ 1.02
450 ~ 500 0.60 ~ 1.40
500 ~ 550 0.90 ~ 1.10
550 ~ 600 0.0 ~ 1.10
600 ~ 650 0.80 ~ 1.20
650 ~ 700 0.50 ~ 1.50
1.0
z
2
2
g
£ osp
8
T
14
0.0 ! L
400 500 600 700

Wave fength

—~-——— Minolta llluminance Meter

—— C.L.E. relative photopic luminosity curve




e INCIDENT LIGHT VALUE
CONTROL

Lean light value at the measur-
ing plane can be converted to the
cosine curve of the regular light
value. Thus, the spectral response
of the light can be converted to
the cosine curve of the angle of

25

incident light valve control

The most optimum ideal curve
--------- ——- Minolta Hlluminance Meter

the acceptance of

cident - light “acceptaric

the-"fincident :

" Minolta ““llluminance “‘Meter *‘is
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‘ 26 SPECIFlCﬁTION

Type:

Spectral response:

Acceptance-angle error:

Response speed:

i . Measuring functions:

|
!
P Receptor:
I
|

Measuring ranges:

Accuracy:
Analog output:
Power source:

Accessories:

Dimensions:
Weight:

Specifications subject to change without notice

Multi-function illuminance meter with microprocessor and liquid-crystal display for
continuous and flickering light sources
Silicon photocell; receptor head detachabie .
400 to 760mm within £2% (integrated) of C.1.E. photopic luminosity curve
Within 2% at 30°, +7% at 60°, £25% at 80° of ideal curve
“FAST" setting:. 1 msec. {0.001 sec.); “SLOW" setting: 1 sec.
llluminance in lux {Ix) or footcandles ( fcd); integrated illuminance in lux-hours
(1x*h) or footcandie-hours (fcd-h); integration time in hours (h) :
Hluminance: 0.01 to 99,900 Ix (0.01 to 300,000 ix*)

0.001 to 9,990 fcd (0.001 to 300,000 fcd*)

* analog-output ranges ’

5 ranges in Manual mode
Integrated illuminance: 0.01 to 999,000 Ix-h

0.001 to 99,900 fcd-h

infinite integration

WL

£2% of C.1.E. standard, £1 digit in last changing display position

1 mv per digit; 3v at maximum reading; 10 kilo ohms impedance '
One self-contained 9v battery (Eveready 216 or equivalent} or external 9v 7mA DC
current

Included with unit: Receptor cap, web neck strap, analog-output plug, belt case
Available optionally: Adapter Cord MA-1 (2m or 6.6ft.}, MA-2 {1m or 3.3ft.), MA-3
{5m or 16.4ft.) and MA-4 (10m or 32.8ft.)

170 x 72 x 33mm (6-11/16 x 2-13/16 x 1-5/16 in.)

220g (7-3/4 oz.) without battery

s O S S SN
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CARE AND STORAGE

Do not press on or damage the indication-

display window.

® Do not subject the meter to shocks or
vibration, especially at the time of zero-level
adjustment.

® The meter should never be placed or left in

the glove compartment or other places in

motor vehicle or elswhere in which it may

be subject to temperatures higher than

§5°C, or lower than —20°C. Do not store it

in humid places, or near corrosive chemicals.

¢ The meter body may be wiped with a

silicone-treated cloth to clean it.. Do not
aliow alcohol or chemicals of any other kind
to touch its surface.

If the meter is not to be used for two or
more weeks, it is advisable to remove the
battery.

If the meter is left or placed in direct
sunlight for any long period, the indication-
display window will turn black. In this case,

27

use the Adapter Cord and placé the meter
When the meter is-to be stored, place it in ‘body away from the light. . - -~ =7 -
its original packaging, and put in an air-tight - : L . )
container with an appropriate amount of

dehumidifying agent, such as sillica gel.

Never attempt to disassemble the unit. Any

repairs necessary should be undertaken only

by an authorized Minolta service facility.

The llluminance Meter is designed for use at

temperatures between 50° and —10°C. If

the unit becomes hotter or colder than this,

operation will be more or less unsatisfac-

tory, and it may be permanently damaged.

Particular care should be taken not to leave

the meter in sunlight or near sources of heat

such strong lights, etc.

STATEMENT OF FCC COMPLIANCE

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two condi-
tions: (1)This device may not cause harmful interference, and (2)this device must accept any inter-
ference received, including interference that may cause undesired operation. Change or modifications
not approved by the party responsible for compliance could void the user's authority fo operate the
equipment. This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable pro-
tection against harmful interference in a residential installation. This equipment generates, uses and
can radiate radio frequency energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However, there is no guarantee that inter-
ference will not occur in a particular installation. if this equipment does cause harmful interference to
radio or television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected. Consult the dealer or an experienced radio/ TV technician for help.




