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[ 1 ] INTRODUCTION 
1. GENERAL

This manual provides information for the operation and maintenance procedures and technical
specifications for the PHOT-X IIs Model 505 dental x-ray.  The instructions contained in this 
book be thoroughly read and understood before operation.  
The PHOT-X IIs Model 505 has no user serviceable items.   Repair should be performed          
by qualified dealer service personnel. 
Installation, assembly, calibration and certification procedures are written in the separate manual 
titled “Installation Instructions”.  Both “Operator’s Instructions” and “Installation Instructions” 
are included in each PHOT-X IIs model 505 package. 

2. INTENDED USE OF THE PRODUCT
The PHOT-X IIs Model 505 is an extraoral source dental radiographic x-ray unit.  This unit works
as diagnostic purpose x-ray source for human teeth with resultant image recorded on intraoral
dental x-ray film or image receptor.

3. PARTS IDENTIFICATION OF X-RAY SYSTEM "PHOT-X IIs Model  505" 
a. Tube housing assembly :  505-H
b. X-ray controls :  505-CM (main controller), 505-CS (sub controller)         
c. Cones :  505-R (regular), 505-L (long)          
d. Collimator :  505-REC (rectangular)       
e. Balance arm :  505-A 

COMPLIANCE WITH STANDARD
The BELMONT PHOT-X IIs Model 505 x-ray unit complies with the following standard.

Electrical and Mechanical Safety
-1:2005 , -2-65:2012

AMMI ES60601-1:2005
Radiation Safety
21 CFR 1020.30

CLASSIFICATION
1. According to Section 513 of Federal Food, Drug and Cosmetic Act and 21 CFR Part 806,
he BELMONT PHOT-X IIs Model 505 is classified as CLASS II Medical Device.

5-2. According to -1, the BELMONT PHOT-X IIs Model 505 is classified as follows.
a. Protection against electric shock : Class I Equipment        
b. Protection against ingress of water : Ordinary
c. Mode of operation : Non continuous (Duty Cycle = 1 : 30)        
d. Equipment not suitable for use in the presence of a flammable anesthetic mixture with

air or with oxygen or nitrous oxide.
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6. SYMBOL
In this book, on the labels or on the control panel of the PHOT- X IIs Model 505, following symbols
are used.  Confirm the meaning of each symbol.

7. SAFETY
This X-ray Unit may be dangerous to patient and operator, if safe exposure factors, operating
instruct ons and maintenance schedules are not observed.  Only qualified and authorized personnel may
operate this equipment observing all laws and regulations concerning protection against x-ray radiation.
The operator must :
• have means for audio and visual communication with the patient.
• have full view of kV, mA, timer selections and exposure warning indication.
• be at least 2 m away from the x-ray head and patient and out of the path of the x-ray beam or be

positioned behind a protective device.
• fully use all radiation protection devices, accessories and procedures available to protect the patient

and operator from x-ray radiation.
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Main Power Switch Image Receptor Selection Switch
Ready Indication is intentionally omitted
Exposure Time Adjustment Switch (Down) kV Selection Switch
Exposure Time Adjustment Switch (Up) mA Selection Switch
Tooth Selection Switch (Maxilla) Patient Size Selection Switch
Tooth Selection Switch (Mandible) Exposure Time Display Window
Tooth Selection Switch (Bitewing) Exposure Warning Indication 
Tooth Selection Switch (Bitewing Molars) Exposure Switch
Tooth Selection Switch (Occlusal) Radiation Dose Indication
Cone Type Selection Switch Setting Mode Switch
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 [ 2 ] FUNCTION OF CONTROLS 
Main Power Switch
Pushing the upper side of this switch to the ON position energizes the x-ray unit.

Ready Indication
This indication becomes green when the exposure time is set and the line voltage is within
operable range (108 ~ 132Vac).   When this indication is white, exposure cannot be made.

Exposure Time Adjusting Switches
By momentarily touching the     (or     ) switch, the exposure time displayed increases (or 
decreases) by one increment.  By keeping the switch touched more than 2 sec., the exposure time 
displayed increases (or decreases) continuously until the switch is released.  PHOT-X IIs Model 
505 has the following 37 exposure time settings: 

0.00, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.10, 0.11, 0.13, 0.14, 0.16, 0.18,0.20, 
0.22, 0.25, 0.28, 0.32, 0.36, 0.40, 0.45, 0.50, 0.56, 0.63, 0.71, 0.80, 0.90, 1.00, 1.12,1.25, 1.40, 
1.60, 1.80, 2.00 (sec.)  

Tooth Selection Switches  
Touching one of these switches sets the exposure time to the optimum value according to the 
tooth type and the following settings (   Selected tooth is illuminated in orange. 

Maxilla  : Incisor, Cuspid & Premolar or Molar
Mandible  : Incisor, Cuspid & Premolar or Molar
Bitewing  : Incisor and Cuspid & Premolar
Bitewing  : Molar
Occlusal  : Maxilla and Mandible 

 

Cone Type Selection Switch
This switch indicates the cone type
being selected at the time.  Momentarily 
touching this switch will open the cone 
type selection window.  This window 
closes when one of cones is selected.  Selection windows 
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Image Receptor Selection Switch  
To get optimal images the exposure 

timer adjustment according to the 
sensitivity of image receptor is important.  
The PHOT-X IIs has 16 density settings 
for each three kinds of image receptors, i.e. 
film, digital sensor and phosphor plate.  For film, two different sensitivities can be selected as 
film-a and film-b and those can be switched easily.  

(1) Film  
Following two speed (=sensitivity) settings are pre-set at the factory. 

        a = Film speed No. F.09 (equivalent to ISO speed group "D", or Kodak Ultra-Speed film)  
        b = Film speed No. F.05 (equivalent to ISO speed group "F/E", or Kodak InSight film)  

Including these two speeds, the PHOT-X IIs Model 505 x-ray can provide 16 different film          
speeds (F.00 ~ F.15) and any two of them can be programmed as film-a and film-b. 

Film speed number being selected at the time can be confirmed by touching switch . 
If doctor uses a different film speed, or prefers darker (or lighter) radiographs, the new speed 

can be programmed as follows.  Larger speed number makes films darker.  If film speed 
number is increased by 1, exposure time becomes 25 % longer.  The method to change the film 
speed setting is as follows. 

1. Go to the setting mode by touching the 
switch . 

2. Select “Image receptor sensitivity 
setting” at page 2/3 in “Setting mode”. 

3. If new film is used, select the “Preset 
setting”, select “film-a” or “film-b” and 
select the manufacturer and model 
name of the film. 

4. If darker (or lighter) radiographs are 
preferred or film name is not listed in 
“Preset setting”, select the “Manual 
setting” and by touching     or ___         
switch, increase or decrease film speed 
until the desired number is displayed.  
Touch the memory icon to store the 
setting. 

(2) Digital sensor and Phosphor Plate  
If a digital imaging system is used, 

shorter exposure time is often required 
compared with film.  PHOT-X IIs has 16 
speeds for digital sensor and phosphor 
plate (d.00 ~ d.15).     

Factory settings for digital sensor and 
phosphor plate are both d.10, but it is 
necessary to change according to the 
sensitivity of each model of digital 
sensor or phosphor plate.  The density 
number selected can be checked by 
touching switch .  The method to 
change the density setting for digital 
sensors or phosphor plate is same as film.   

Image Receptor Selection windows 

Image Receptor sensitivity setting 

Preset setting mode 

Manual setting mode 
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KV Selection Window 

mA Selection Window 

TABLE 1.  Speed Setting and Exposure Time (Short Cone)            [unit : sec.] 
 

Speed 
Setting 

 
kV 

 
mA 

Child Adult Large Adult 
T1 T2 T3 T4 T5 T1 T2 T3 T4 T5 T1 T2 T3 T4 T5

F. 09 
60 

3 0.20 0.25 0.28 0.32 0.50 0.32 0.40 0.50 0.56 0.80 0.40 0.50 0.63 0.71 1.00
6 0.10 0.11 0.14 0.16 0.25 0.16 0.20 0.25 0.28 0.40 0.20 0.25 0.28 0.36 0.50

70 
3 0.14 0.16 0.20 0.22 0.36 0.25 0.28 0.36 0.40 0.56 0.28 0.36 0.45 0.50 0.71
6 0.07 0.08 0.10 0.11 0.18 0.11 0.14 0.18 0.20 0.28 0.14 0.18 0.22 0.25 0.36

F. 05 
60 

3 0.08 0.10 0.11 0.14 0.20 0.14 0.16 0.20 0.22 0.32 0.18 0.20 0.25 0.28 0.40
6 0.04 0.05 0.06 0.07 0.10 0.07 0.08 0.10 0.11 0.16 0.09 0.10 0.13 0.14 0.20

70 
3 0.06 0.07 0.08 0.10 0.14 0.10 0.11 0.14 0.16 0.25 0.13 0.14 0.18 0.20 0.28
6 0.03 0.04 0.04 0.05 0.07 0.05 0.06 0.07 0.08 0.11 0.06 0.07 0.09 0.10 0.14

d.10 
60 

3 0.13 0.14 0.18 0.20 0.28 0.20 0.25 0.28 0.36 0.50 0.25 0.32 0.36 0.40 0.63
6 0.06 0.07 0.09 0.10 0.14 0.10 0.13 0.14 0.16 0.25 0.13 0.16 0.18 0.22 0.32

70 
3 0.09 0.11 0.13 0.14 0.22 0.14 0.18 0.22 0.25 0.36 0.18 0.22 0.25 0.32 0.45
6 0.04 0.05 0.06 0.07 0.11 0.07 0.09 0.11 0.13 0.18 0.09 0.11 0.13 0.16 0.22

TABLE 2.  Speed Setting and Exposure Time (Long Cone)           [ unit : sec.] 

kV Selection Switch  
Momentarily touching this switch will open the kV selection 
window.  This window closes when either 60 or 70 kV is selected.  

mA Selection Switch  
Momentarily  this switch will open the mA selection 
window.  This window closes when either 3 or 6 mA is selected.   

Patient Selection Switch  
These switches alter the selection of patient type/size to be 
radiographed (child, adult or large adult) and sets the exposure time  
automatically.   If the weight of child is less then 20kg,          switch once after setting to 
child.   If the weight of child is over 50kg and less than 70kg,          switch twice after setting 
to child.  If the weight of child is over 70kg, set to adult.  

   NOTE: Setting or adjusting the exposure time manually (with     or     switch) 
supersedes     functions.  

Exposure Time Display Window  
This window displays the selected exposure time.  

Exposure Warning Indication  
This indication appears while the unit is producing x-radiation. 

Exposure Switch 
This switch initiates radiographic exposure. When making an exposure, depress and hold this 
switch until the Exposure Warning Indication  and the audible warning shut off. Failure to 
keep this switch depressed will result in the premature termination of the exposure and an error 
code E.00 will be displayed. 
 

Speed 
Setting 

 
kV 

 
mA 

Child Adult Large Adult 
T1 T2 T3 T4 T5 T1 T2 T3 T4 T5 T1 T2 T3 T4 T5

F. 09 
60 

3 0.40 0.50 0.63 0.71 1.00 0.71 0.80 1.00 1.12 1.60 0.90 1.00 1.25 1.40 2.00
6 0.20 0.25 0.28 0.36 0.50 0.36 0.40 0.50 0.56 0.80 0.45 0.50 0.63 0.71 1.00

70 
3 0.28 0.36 0.45 0.50 0.71 0.50 0.56 0.71 0.80 1.25 0.63 0.71 0.90 1.00 1.40
6 0.14 0.18 0.22 0.25 0.36 0.25 0.28 0.36 0.40 0.56 0.32 0.36 0.45 0.50 0.71

F. 05 
60 

3 0.18 0.20 0.25 0.28 0.40 0.28 0.36 0.40 0.45 0.71 0.36 0.45 0.50 0.56 0.90
6 0.09 0.10 0.13 0.14 0.20 0.14 0.18 0.20 0.25 0.36 0.18 0.22 0.25 0.28 0.45

70 
3 0.13 0.14 0.18 0.20 0.28 0.20 0.25 0.28 0.32 0.50 0.25 0.32 0.36 0.40 0.63
6 0.06 0.07 0.09 0.10 0.14 0.10 0.13 0.14 0.16 0.25 0.13 0.16 0.18 0.22 0.32

d.10 
60 

3 0.25 0.32 0.36 0.45 0.63 0.45 0.50 0.63 0.71 1.00 0.56 0.63 0.80 0.90 1.25
6 0.13 0.16 0.18 0.22 0.32 0.22 0.25 0.32 0.36 0.50 0.28 0.32 0.40 0.45 0.63

70 
3 0.18 0.22 0.28 0.32 0.45 0.32 0.36 0.45 0.50 0.71 0.40 0.45 0.56 0.63 0.90
6 0.09 0.11 0.13 0.16 0.22 0.16 0.18 0.22 0.25 0.36 0.20 0.22 0.28 0.32 0.45
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Radiation Dose Indication  
Estimated air kerma (radiation dose) at distal end of cone can be displayed below the exposure 
time display window.  This value is calculated by kV, mA, exposure time and cone type selected 
at the moment.  The value displayed below the ready indication is sum of estimated air kerma of 
each exposure after the power switch has been turned on.   
The units of these values can be selected from mGy or mGycm2.  And also to display these 
values or not can be selected by the following procedures. 
1. Go to the setting mode by touching switch .   
2. Select “Estimated air kerma display setting” at 2/3 page of setting mode. 
3. Select “Display ON” or “Display OFF”. 
4. If “Display ON” is selected, you can select “mGy” or “mGycm2” on next menu. 

Setting Mode Switch  
By touching this switch the normal operation mode will be changed to the setting mode or 
service mode.  At the setting mode, following settings can be changed.  Refer to section [5] for 
detail.  Service mode is restricted to the qualified dealer service personnel and requires 
password.   

Page 1/3: Parameter election at ower ON   
      
 Brightness of LCD 
 Sensitivity of touch panel  
 Language selection   

Page 2/3: Estimated air kerma display setting 
 Image receptor sensitivity setting  
 Standard density for each tooth 
 Calibration of ube urrent 
 Color of background 

Page 3/3:  setting  
 Nameplate setting  
 Photo display setting   
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[ 5 ] SETTING MODE  
By touching the setting mode switch at bottom left corner, the normal operation mode can be 

changed to the setting mode or service mode.  There are 13 setting modes and each purposes of 
those settings are as follows. 

1. Parameter election at ower ON 
Factory default settings are 

kV selection : 60 kV 
mA selection : 6 mA 
Image receptor : Digital sensor 
Patient type : Adult 
Cone type : Short cone (round) 

If necessary, these settings can be changed.   For example, in case of pedodontistry, 
patient type should be changed to Child.  For the image receptor, as the sensitivity of 
each receptor is different, please set the sensitivity as  page 5.    
If the same settings before the power switch is turned off sould be set at power on, select 
“Same Selection befor Power OFF”. 

2. Volume control 
 

Brightness for backlight of LCD display can be selected from 10 levels. 

4. Sensitivity of ouch panel 
Sensitivity of touch switch on the panel can be selected from 3 levels. 

5. Language Selection 
Language can be selected from English Spanish . 

6. Estimated ir erma isplay etting 
Whether to display the estimated air kerma (radiation output) or not to display can be 
selected.  If displaying is selected, the unit of the values can be selected from mGy or mGycm2. 

7. Image receptor sensitivity setting 
Manual setting or preset setting can be selected.   
Manual setting: Two film speeds can be selected from 16 speeds as film-a and film-b.  One 

digital sensor sensitivity can be selected from 16 steps and one phosphor plate 
sensitivity can be selected form 16 steps. Refer to page 5 for detail. 

Preset setting: For each 4 types of image receptors, standard sensitivity can be set by 
selecting the manufacturer and model name of the image receptor.   

8. Standard density for each tooth 
The exposure time ratio between each tooth is preprogrammed.   
his setting.  Exposure time for each tooth can be increased (or decreased) by 4 steps

individually.  One step increase is corresponding to 25% increase of exposure time.
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10. Color of ckground
The default color of the back panel at the normal operation mode is blue.  This color can be

changed to green or pink.  And also there are two patterns for pink.

11. S  setting
If the unit is left without being operated and the main power switch is kept on, display will

go into s  mode.  You can select one of following four kinds of s
a. Energy saving mode: Backlight of LCD becomes minimum in this mode.
b. Fixed display of one photo: One of ten photos pre-stored is displayed. You can

overwrite your original photos on the pre-stored photos.
c. Slide-show of photos: ten photos are displayed in turn continuously.
d. Nameplate display: Any name within 20 characters with a photo is displayed.

Transition time from normal mode to the s  mode can be set to 5 ~ 30 minutes
5 minute step . Enabling or disabling of touch switch function during s  mode is

electable.

12. Nameplate setting
Nameplate creation: Four kinds of nameplates can be created and stored.  To check the

nameplate already created, touch the mountain icon at right side.  To modify or create 
new name, touch the name or “New Name Input” at left side.  Maximum 20 characters 
can be used for the name of nameplate.  After the name is fixed, you can use preinstalled 
photo or your original photo for that nameplate.  If you want to use your own photo, USB 
flash drive containing your photo data should be connected to the right side connector of 
LCD controller.  The file name of your photo should be the same as indicated on the 
screen and data format should be 16 bit BMP with 800 x 400 pixels.   

Nameplate selection: One of the nameplates created should be selected for the s
 

13. Photo display setting
Ten photos are pre-stored.  One of ten photos is used for “fixed display of one photo” and ten

photos are used for “Slide-show of photos” at s  mode.
Stored photo can be checked by touching the mountain icon at right side.  If you want to store

your own photo, touch one of the bar named “FF00” to “FF09”.  Connect USB flash drive
containing your photo data to the right side connector of LCD controller.  The file name of
your photo should be the same as indicated on the screen and data format should be 16 bit 

with 800 x 480 pixels.

[ 6 ] OPTIONAL HAND EXPOSURE SWITCH  
An optional hand exposure switch can be connected to the sub controller.  Since this exposure 

switch has a coiled cord, operators can stand in the most suitable position for operation. As 
controller has separate connector for this exposure switch, both exposure switch  on the front 
panel of sub controller and this hand exposure switch can be used.      If local code prohibits use of 
both, ask installer to disconnect the connector of either switch. 
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[ 7 ] DIGITAL IMAGING SYSTEM 
No x-ray image receptor is integrated into the PHOT-X IIs Model 505 x-ray system.  If an 

image receptor is used with the PHOT-X IIs Model 505, the type and performance of the receptor 
should be as follows. 
1. Type of receptor : CCD (charge-coupled device), CMOS (compl mentary metal oxide semi- 

conductor) or PSP (photostimulable phosphor plate) receptor for dental intraoral use.
2. Adequate amount of x-radiation for the receptor should be between 0.02mGy and 23.6mGy.
3. Use the receptor holder and receptor cover recom ended by the manufacturer of image receptor.
4. Receptor holder should hold the image receptor firmly in position and work as the x-ray beam

alignment device.
WARNING 

The use of ACCESSORY equipment not complying with the equivalent safety requirements  
of PHOT-X IIs Model 505 may lead to a reduced level of safety of the resulting system.    
Consideration relating to the choice shall include : 

use of the accessory in the PATIENT VICINITY 
evidence that the safety certification of the ACCESSORY has been performed in accordance 
to the appropriate -1 and/or -1 harmonized national standard. 

[ 8 ] DISINFECTION AND CLEANING  
1. DISINFECTION

(a) X-ray operators are required to wear disposable gloves when taking radiographs and handling
contaminated film packets or digital detector cover.   Gloves should be changed for each
patient to avoid cross contamination.  X-ray head, main controller and sub controller should be
covered by single use barriers.

(b) If you use film holders or digital detector holders that go into patient's  mouth, properly sterilize
them.  Follow the sterilization procedures by each manufacturer.

2. CLEANING
In order to ensure proper hygiene and cleaning of the equipment, the following procedures
must be followed.

CAUTION 
Before cleaning the unit, turn off the main power switch and breaker on the branch line.     
This is required because some internal parts remain connected to main voltage even when     
the main power switch has been turned off. 
Never use the corrosive disinfectants, such as povidone iodine or sodium hypochlorite.   
Do not pour or spray solvent or liquid directly on the x-ray unit. 
Be careful not to allow solvents to run or drip into the x-ray unit.  

Limitations on reprocessing : Repeated processing has minimal effect on these instruments. End 
of life normally determined by wear and damage due to use. 

Point of use : Remove excess soil with disposable cloth / paper wipe. 
Preparation for cleaning : Turn off the main power switch and breaker on the branch line. 

Disassembly is not required. 
Cleaning : Wipe the outside surface  with a paper towel dampened with a disinfectant solution or 

household, non abrasive cleaner. 
Disinfection : To ensure proper cleaning of the parts that may come in contact with skin, periodic 

disinfection with a non corrosive surface disinfectant is recommended.        
Recommended disinfectant : FD333 (Durr Dental)  

Drying : Allow surface to air dry before turning breaker and main switch back on. 
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[ 1  ] LABEL  

-1 -

WARNING: 



[ 14 ] ELECTROMAGNETIC COMPATIBILITY (EMC)

WARNING

Emissions test Test procedure Compliance

Immunity test test level Compliance level Electromagnetic environment - 
guidance



Immunity test test level Compliance level Electromagnetic 
environment - 



Disposal of x-ray unit or components
The tube head of this x-ray unit contains the lead for x-ray shield and insulation oil, which is
refined mineral oil and does not contain the carcinogenic substances such as PCBs.

When disposing the x-ray unit or components, appropriat ly dispose complying with all
current applicable regulations and local codes.

Disposal of used film and CCD cover
Dispose the used film covers and CCD sensor covers appropriately, according to precedures
indicatated by each manufacturer and all current applicab e regurations and  local codes.
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