




































(7) Characteristics 

Figure 41 Luminescence Level Profile of Changes in Photoconductor Magnification of a Single Optical System 
comparison of luminescence level 
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Figure 42 Luminescence Level Profile of the Original Copy Surface 

Figure 43 Fiber Lens Configuration 
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[10] Exposure Lamp AC Voltage Regulator (AVR) 

,----------------7 AVR's are ideally suited for use 
with halogen lamps (QR's) in PPC's. 
Details of their features, circuitry, 
specifications and power-on transients 
are: 

Photosensor 
1--------+----<0pt1cal voltage feedback I 

I 
I 
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lamp voltaqe feedback 
-t--- select one of three 

1 feedback types 

I 
1-----------'1'---+-----1 mput volta,Je feedback I 

(1) Features 
L ______________ _ I 

1 - Stabilized voltage and constant 

light output of the lamp. The AVR 
absorbs input voltage variations ca­
used by PPC line voltage and load 
variations. This results in constant 
copy contrast. 

l'------------'T'--------4syncr1ron12.1ng 
c1rcu1t 

TRiAC 

tr1qqer 

noise filter 

comparator 
standard 
voitaqe 

2 - Proper contrast. Contrast is 
maintained by adjusting the lamp 
supply voltage to compensate the 
original darkness and reduced light 
output caused by contamination of the 
optical path. 

soft start 
circuit 

signal 

voltage 

3- Extended lamp life . The AVR 
prevents inrush current, thus protect­
ing the lamp from damage and ex­
tending its life. 

Figure 44 Circuit Block Diagram 

(2) AVR Circuitry 
Unless otherwise specified, AVR 

circuits are controlled by a bi-direc­
tional SCR (TRIAC) type phase con­
trolled circuit. This circuitry stabilizes 
light emissions according to the 
following three methods: 

1 - input voltage feedback 
2- lamp voltage feedback 
3 - optica I feedback 

A schematic of the circuit appears 
in Diagram 44. 
(3) Specifications 

Typical AVR specif ications are 

Table 5 AC Voltage Regulator Specifications for Halogen Lamp Exposure Unit 

Item 

I 11 M odel 

(2) Standa rds to App ly 

(3) Environ ment 

(4) Operat ing Conditions 

(5) Input Voltage 

(6) Rated Output Voltage 

(7) Rated Output Wattage 

(8) Regulation of Output Voltage 

(9) Set Value Stabdity 

(10) Output Range 

(11) Means of Varying Output 

(12) Soft Start 

( 13) Inrush Current 

(14) Insulation Strength 

I 15) Insulating Resistance 

(16) On-Off Control 

( 1 7) V1brat1on 

(18) Shock 

( 1 9) Leak Current 

(20) Size 

(21) Connection 

Specifications 

UL. CSA 

0 ~ 60°C . 10 ~ 90% RH 

4.5 sec. ON. 1.5 sec OFF 

1 1 5V AC± 1 0% 50/ 60Hz/ 1 2V DC (Regulated) 

85V AC 

300W 

±1% 

±2% 

±2.5% 

35 ~ 85V 

Variable resistor 1 OKllB 

None 

W rthi11 7 times of normal peak value 

AC l,ne to ground/AC line AC 1.500V 1 min 

AC line to ground/AC lrne DC 500V 100 Mil 

Lamp on at OV of remote terminal / Lamp off at 5V DC 

X. Y. Z direction for 2 hours each. 10 ~ 55Hz. amplitude 1 5 mm. 

Sweep cycle 1 mm 

X. Y. Z direction three times each 40G 

AC line to ground with 1 Kil resistor less than 0.75mA 

Under90 X 90 X 30mm 
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outside 
control 

shown in Table 5. 

variable resistor 

or siqnal voltaqe 

(4) Power-on Transients 
Figure 45 and 46 show power-on 

for the AVR. 

Remarks 

Input voltage variation± I 0% 

Rated Voltage (60 Hz) 

Frequency (50/60Hz) 



Figure 45 Power-on Transient Wave Forms 
for Current and Input Voltage 

Figure 46 Power-on Transient Wave Forms 
for Light Output and Input Voltage 
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[ 11 ] Sample Order 

Ushio prototypes of lamps and 
exposure units meet the exacting 
requirements of our customers at all 
stages of development. From product 
planning and research to development 
and delivery, we work closely with 
our customers to assure them of the 
most exact standards and highest 
quality. Figure 47 shows the form 
used to place a sample order for the 
PPC halogen lamps. 

Figure 47 Prototype Specifications for PPC Halogen Lamps 

Electrical characteristics 
rated vo ltage ___ VAC operating vo ltage range ___ V~ ___ V AC 
rated wattage ___ W± __ % 

total lumens ___ Lm± % 

Life □ average life □ minimum life 

□ on -off use seconds ON sec onds OFF 
□ co ntinu ous use hours 

Light ditribution 
distance from filament to orrg in al ___ mm 

distance fr om the 
lamp center 

Dimension 

rela tive illum ination 

A contact to contact __ ± __ 
B lighted length ± 
C contact to f il ament end ____ _ 

ti mes 

to lerance 

D bulb d iameter (¢6 ±1 / ¢8 ± 1 ). bulb □ clear □ frosted 
E filling tip height MAX. (standard 5 MAX) 
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[12] Safety Precautions 

(1) Keep the temperature of the (4) Avoid shock when the lamp is 
seal below 350° C ([f]-(6)) on. 10G shock is maximum for 

the lamp used for copier ex-
(2) Keep the temperature of the posure units ([I]-(3)) 

bulb above 250° C ([f]-(7)) 
(5) Use an external fuse when re-

(3) Do not hold the bulb in bare quired (labeled on the package of 
hands. Use alcohol solvent to some types of JPD and JCD 
clean the bulb lamps.) 

[13] Technical References 

(1) Filament Temperature 
There are four ways to describe the 
filament temperature: true tempera­
ture, brightness temperature, color tem­
perature and distribution temperature. 

True temperature is the temper­
ature of the radiating body itself. 

Brightness temperature is the tem­
perature of a black body wh ich emits 
the same brightness of light with the 
same wavelength as a certain radiat­
ing body. Brightness temperature is 
measured by an optical pyrometer 
us ing the wavelength of 655nm. 
Brightness temperature is lower than 
true temperature. 

Color t~mperature is the temper­
ature at which a black body emits 
radiant energy competent to evoke a 
color of the same hue and saturation 
as that evoked by radiant energy 
from a given source. Color temper­
ature is higher than true tem­
perature and is measured by a 
color meter, through calculation 
from brightness temperature and 
spectral distribution. Color meters can 
read color temperature directly. 
Optical pyrometers give the brightness 
temperature reading, following which 
color temperature can be calculated. 
A small fraction of the filament (e.g., 
one turn of the coil), is all that needs 
to be measured. Spectral distribution 
is determined on chromaticity coordi­
nates by using the measured inten­
sity of spectral radiant intensity of 
visible light from the radiating body. 

Distribution temperature is the 
temperature of the black body which 
has the same or approximately the 

same spectral distribution as the 
relative spectral distribution of a 
certain radiating body in the visible 
light range. Instead of distribution 
temperature which is used in JIS 
C7527, color temperature is used 
throughout this brochure. This is 
because they both have the same 
value where halogen lamps are 
concerned. 

Figure 48 Filament Temperature 
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(2) Measurement of the Seal 
(1) Thermocouple 
The thermocouples recommended 

for the temperature measurement are 
nickel/ nickel-chromium, or iron/ cop­
per-nickel (Type J). Each wire forming 
the couple shall have a maximum 
diameter of 0.3mm. 

The wires should meet at an angle 
of 150° , and after the ends have 
been welded together, the wires are 
then brought into an approximate 
straight line with the weld projecting 
slightly to one side. 

(2) Method (I) 
Work on the Lamp 
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(6) Fragile. Do not drop, crush, 
bend or scrub. 

(7) The lamp is extremely hot. Do not 
touch lamp either when it is on or 
soon after it has been turned off. 

Using a diamond wheel which has 
a maximum width of 0 .5mm, and a 
diameter of approximately 100mm, a 
notch is made perpendicular to the 
lamp axis so that the outer lead is 
exposed. The notch is made on the 
part where the outer lead and the 
molybdenum foil are welded. The 
cutting angle "a" should be deter­
mined with consideration given to 
preventing damage to the molybde­
num foil (see Fig. 49). 

Figure 49 Preparation 
of Thermocouple Attachment 
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Attachment of the Thermocouple 
The thermocouple is placed in the 

notch, screwed to contact the exposed 
part of the outer lead and fixed with 
cement. In addition, the thermocouple 
lead wires are tensed both ways in 
the notch, which is finally filled with 
cement (see Fig. 50). 

Figure 50 Thermocouple Attachment 
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(3) Method (II) 
Work on the Lamp 
By using an ultrasonic drill, a hole 

about 1 mm in diameter is pierced at 
the point where the outer lead is 
welded to the molybdenum foil. The 
hole is made from the side that the 
outer lead first touches the drill (see 
Fig. 51). 

Figure 51 Preparation of 
Thermocouple Attachment 

Hole 

Foil 

Attachment 
The thermocouple is secured to 

contact the outer lead and fixed with 
cement (see Fig. 52). 

Figure 52 Thermocouple 
Attachment 

Therm ocouple 
Insul ator 

Cement 

Junction ... ·--.. _ 

Outer Lead .. ___ _ 

Note 
Contact between the thermocouple 

and the outer lead can be confirmed 
by checking electrical conductivity. 
The contact of the two is best 
achieved by soldering or welding. 

References 

(4) Method (Ill) 
The thermocouple is placed on the 

lamp seal and fixed by cement. The 
(see Fig. 53). 

Figure 53 Thermocouple 
Attachment 
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Figure 54 Light Profile Measurement 

(5) Measurement 
Measurement data should be taken 

0.5 ~ 1 hours after power-on when 
the lamp reaches its saturated tem­
perature. 

(3) Measurement of Light Profiles 
Measurement is taken by using 

the photodetector developed by Ushio 
for such purposes. This detector has 
angular characteristics approximated 
to cos 8. The device has four photo­
detectors located 90 degrees apart 
from each other. It adds their output 
and plots it on an X-Y recorder. 

Moving Direction of Light Detector 

Photodetec tor Slit · 4 (W) X 25 (H) mm 
Use r Spec ified Distance 

Am pl1f1 er X-Y Recorde r 

Ph otodetector Pos 1t1 on Signa l 

Illumination Handbook (The llluminat- JIS C 7527 Tungsten Halogen Lamps JIS Z 8725 Methods for Determining 
Distribution Temperature and Color ing Engineering Institute of Japan) 

JIS C 7709 Types and Dimensions of Temperature 
Illumination Technology (The Institute Bases and Sockets for Lamps 
of Electrical Engineers of Japan) JIS Z 8706 Methods of Temperature 

JIS C 7711 Designation Methods for Measurement by Optical Pyrometers 
Filaments of Incandescent Tungsten 
Lamps JIS C 1602 Thermocouples 

IEC STANDARD-Publication 682 
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