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INTRODUCTION 
 

     This manual provides information relative to the MinXray Portable X-Ray Systems.  
 
     CARELESS OR IMPROPER USE OF EOUIPMENT CAN BE EXTREMELY 

HAZARDOUS.  
     It is imperative that this equipment be operated and serviced only by trained personnel familiar with 

the safety precautions required to prevent excessive exposure to primary and secondary radiation, the 
dangers of exposure to x-ray radiation, and the proper use of the equipment discussed in this manual.  

 
     All personnel authorized to operate or service equipment should be fully acquainted with the 

established maximum permissible dose, safety recommendations, and procedures derived from the 
following sources.  

 
     A. National Council on Radiation Protection Report, No.33 ( Medical X-Ray and Gamma Ray   

  Protection for Energies up to 10 MEV - Equipment and use ); from NCRP Publications; P.O. Box      
  30175, Washington. D.C. 20014.  
 
B. National Bureau of Standerd Hanbook No. 76 (Medical X-Ray Protection up to Three Million Volts);    
  from the Superintendent of Documents, Government Printing Office, Washington. D.C. 20401.  
 
C. All documents related to the Performance Standard for Diagnostic X-Ray Systems 21 CFR    
  Subchapter J, Part 1020: obtainable from the Bureau of Radiological Health. Department of HHS,    
  5600 Fishers Lane, Rockville, Maryland 20852.  
 
D. State and local regulations governing radiation protection and the use of diagnostic x-ray  
  equipment.  

 

E. Requirements of the user’s in-house radiation protection program.  
F. Instructions and precautionary notices of this manual.  
 
Although this equipment incorporates protective design features for limiting both the direct (primary) 
x-ray beam and the secondary radiation produced by this beam, design factors alone cannot prevent 
human carelessness, negligence, or lack of knowledge.  This apparatus is sold with the understanding 
that the user assume sole responsibility for radiation safety and that MinXray, Inc., agent and 
representatives, dose not accept any responsibility for:  
A. Injury or danger to patient or other personnel from x ray exposure.  
B. Over exposure due to poor operating techniques or procedures.  

     C. Equipment not properly serviced or maintained in accordance with this manual.  
     D. Equipment which has been modified or tampered with in any way. 

- 1 - 



RECORDKEEPING REQUIREMENTS 
 
1. Dealer and Distributor Records.  
 
a. Dealers and distributors of x-ray equipment shall obtain and preserve for a period of five years from the  
  date of sale, award, or lease of each such product, such information as is necessary to permit tracing of  
  specific products to specific purchasers.  
 
b. Such information shall include:  
  1) The name and mailing address of distributor, dealer, or purchaser to whom the product was transferred.  
  2) Identification and brand name of the product.  
  3) Model number and serial or other identification number of the product.  
  4) Date of sale, award or lease.  
 
2. Records to be Furnished to MinXray, Inc., by Dealers and Distributors.  
 
The information required in "1" above shall immediately be forwarded to MinXray unless:  
 
a. The dealer or distributor elects to hold and preserve such information, and to immediately furnish it to 
  MinXray, Inc., when advised by MinXray or Director, Department of Health and Human Services, that   
  such information is required for purposes of Section 359 of the Radiation Control for Health and Safety  
  Act of 1968.  
 
b. The dealer or distributor, upon making the election under "a" above of this section, promptly notifies  
  MinXray and the Bureau of Radiological Health of such election.  Such notification shall be in writing 
and   
  shall identify the dealer or distributor and the type of equipment for which the information is being  
  accumulated.  
 
 
3. Assembler's Report.  
  
All assemblers who install certified components shall file a report of such assembly.  All assemblers reports 
shall be on Form FD-2579, which is prescribed by and available from the Director.  FDA/Department of 
Health and Human Services, Division of Compliance, 1390 Piccard Drive, Rockville, Maryland 20850.  The 
original of Form FD-2579 sha11 be sent to the Director and copies to the purchaser, State Agency 
responsible for radiation protection, and one kept by the assembler for a period of least 5 years.  
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TO:  ALL MANUFACTURERS AND ASSEMBLERS OF DIAGNOSTIC X-RAY EQUIPMENT  
 
SUBJECT : Final Testing of Diagnostic X-ray Systems and Components Following Assembly.  
 
 
This letter is intended to establish HHS policy relative to final testing of a newly-assembled x-ray system or 
component before release to the user.  
 
 
Manufacturer Responsibility - The FDA believes that plant-based manufacturers must include in their 
assembly instructions a specific requirement that the assembler perform a test(s) for the applicable 
requirements of the FDA performance standard at the time of installation.  A thorough explanation of the 
equipment required and step-by-step instructions must be provide by the component or system 
manufacturer.  The instructions should include a requirement to record key data to demonstrate at a later 
data that all tests were performed and that the equipment was left in full compliance with the standard.  
The FDA's Department of Health and Human Services will insure that these assembler test instructions are 
provided through a close review of the information submitted by manufacturers in initial, model change and 
annual reports.  Plant-based manufacturers who do not include a final compliance test in their assembler 
instructions could be subject to disapproval of their quality control and testing program.  
 
 
Assembler Responsibility - Assemblers of diagnostic x-ray equipment must perform a test or tests for the 
applicable requirements of the FDA performance standard at the time of installation if specified in the 
assembly instructions provided by the component or system manufacturer.  Assemblers who do not perform 
and document such final compliance tests will be considered by the FDA to have issued a false and 
misleading certification and will, therefore, be subject to regulatory action by the Agency.  
 
Should they be any questions concerning this Bureau policy please call X-ray Products Branch at 
301-427-1165.  
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INSTALLATION 
 
UNPACKING  
 
The HF100H consists of x-ray generator (Tubehead/control/collimator), exposure cord with two-stage 
exposure switch, and power cord.  
 
When the equipment is received, the shipping container should be carefully examined for any evidence of 
mishandling during shipment.  Note its condition.  If any damage is noted, immediately report it to the 
carrier in the proper manner.  Save all packing material for inspection by the carrier. This equipment was 
shipped in perfect condition.  If it arrives with any damage, it is your responsibility to report to the carrier, 
and to file a claim.   
 
All printed matter supplied with this unit should be saved for reference during installation and operation.   
 
 
 
ASSEMBLY  
 
Plug the power cord and exposure cord into their sockets on the back of the HF100H.  
 
 
 
 
 

PRE-OPERATIONAL TESTING 
 
The control of HF100H contains the main on/off power switch, the kV selector, and the exposure time 
selector.  The collimator light “on” switch is located on the collimator.  Line voltage compensation is 
automatic within the circuitry of the HF100H.  
 
1. Make sure the power cord and exposure cord are securely connected to the HF100H.  Connect the power  
  cord to the correct AC power source for the rated line voltage of your HF100H.  
 
2. Press the main power switch to turn on the HF100H.  The “Warm-up” indicator will light for  
  approximately 15 seconds.  The kV and exposure time setting will be displayed.    
 
3. Close the shutters on the collimator fully.  
 
4. Select a kV and exposure time setting typical of the settings likely to be used routinely.  Press and hold  
  the first stage of the exposure switch.  The “Stand-By” indicator will illuminate for approximately 1  
  second.  When the “Stand-By” indicator has turned off, depress fully the second stage of the exposure  
  switch, holding it down until the x-ray exposure has terminated.  During the x-ray exposure, you will  
  hear an audible signal and see the “X-ray” indicator illuminated.  
 
5. Repeat step 4. for two additional kV and exposure time settings.  
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6. If all HF100H function are normal, proceed to the Collimator light field to x-ray field alignment test  
  outline in the Collimax collimator instruction manual.  If the HF100H does not function normally, call  
  MinXray for technical assistance.  
 
7. If the collimator light field is within normal parameters, testing is completed.  If the collimator light field  
  test shows that the light field and the x-ray field are not congruent, refer to the Collimax collimator  
  instruction manual for alignment procedures.  Make the necessary adjustments and test again.  
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OPERATING INSTRUCTIONS 
 
IT IS ASSUMED BY THE DISTRIBUTORS AND MANUFACTURERS OF THE EQUIPMENT THAT 
THE PERSON RESPONSIBLE FOR ITS OPERATION HAS A GENERAL KNOWLEDGE OF THE USE 
OF X-RAYS, INCLUDING THE PRECAUTIONS WHICH MUST BE TAKEN.  
 
 
OPERAT I NG  
 
1. Turn the Power switch to OFF.  
 
2. Plug the X-ray unit into a 110 - 130 V, 60 Hz grounded power source.  
 
3. Turn the Power switch to ON.  WARM UP light will be on.  
  
4. Turn the Collimator ON by pushing the LIGHT switch. It will remain on for approximately 30 sec., then  
  automatically turn off.  
  The shutter of the Collimator can be adjusted at any time with the 2 knobs on the Collimator, but the size  
  of the radiation field will be projected on the image receptor only when the light is on.  
 
5. Adjust the collimator position so its center cross mark is aligned with the center of the image receptor.  
 
6. Collimate the light field to the image receptor size by turning the knobs on the collimator.  
 
7. Position the patient properly.  Make sure the ERROR light and WARM UP light is not on.  
 
  This unit has 2 kinds of WARNING light.  If one of them is lit, X-ray can not be generated.  
 
     a. WARM UP light : On the time of warming up internal circuit. "approximately 10 sec."  
 
       WARM UP light will on power on and each exposure off.    
 
     b. E.RROR light : Unit worked incorrectly.  
 
       If ERROR light is lit even release EXPOSURE SWITCH BUTTON, it means unusual situation is  
       occurred on inverter circuit.  So, turn off the POWER SWITCH and start same procedure from the  
       beginning after 3 minutes interval again.  
 
8. Set the kV and time, and use the retractable scale on the collimator.   
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9. To make an exposure, stand as far as possible from the X-ray unit while holding the exposure switch and  
  pressing the button.  
 
  The exposure switch is two stage.  When only the center button is pressed, the filament of the x-ray tube  
  goes on.  STAND BY light will remain on approximately 1.5 sec.   
  When additional pressure is applied to include the outer button, the x-ray exposure is made.  X-RAY light  
  and Beep sounds will on during x-ray exposure.  
 
  It is possible to press the two buttons simultaneously, and when this is done, there is a approximately 1.5  
  sec. delay before the X-ray is emitted.  
 
10. When the procedure is finished, be sure to turn the Power switch to OFF.  
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SPECIFICATIONS 
 
Maximum peak tube potential :  
 

100kV ±15% 
 

Leakage technique factors :  
  0.65mA is maximum rated continuous 
  current for 20mA with duty cycle 1:30 
 

100kV,  0.65mA 
 
 
 

Total filtration :  
 

2.2mm Al equivalent at 100kV 
 

Range of line voltage regulation :  
 
 
 

105 ～ 135VAC, 50/60hZ, or  
200 ～ 260VAC, 50/60Hz,  
depending on model ordered  
 

Line voltage regulation :  
 

4.8% 

Generating rating : 
 
 

20mA at 100kV ±15%  
20mA at 40kV  ±15% 
 

Duty cycle :  
 

1 : 30 (1 sec. On, 30 sec. Off)  
 

Maximum deviation from fixed factors :  
 
 

Tube potential ±15% 
Tube current  ±15%   
 

X-ray tube : 
 

Toshiba D-124S or equivalent  
 

Focal spot size :  
 

1.2×1.2mm 
 

Exposure timer :  
 
 

0.08 ～ 0.20 sec. ±20% 
0.21 ～ 4.00 sec. ±10% 
 

High voltage circuit output :  
 

60 kHz high frequency inverter system  
with neutral ground circuit 
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MAINTENANCE 
 
For proper maintenance, this schedule must be followed :  
 
Every 6 months :  
 
      1. Check the alignment of the collimator light field with the x-ray beam, per the Collimax  
        collimator instruction manual.   
 
      2. Check the audible and visible exposure functions.  
 
      3. Check to see that all screws and bolts are tight.  
 
Every 2 years :  
 
      1. Replace the collimator bulb.  
 
 
TO INSTALLERS, SERVICE PERSONNEL, AND USER OF X-RAY SYSTEMS EQUIPMENT 
MOUNTING SECURITY  
 
When performing periodic maintenance, calibration, or changing of the components of an x-ray system, 
service personnel are advised to check the security of the collimator mounting screws.  This can be 
accomplished easily by grasping the collimator and attempting to move it in relation to the x-ray unit.  The 
system should also be inspected for loose joints, not only between the collimator and tubehead/control, but 
other mounting areas as well.  
 
 
 

WARNING 
 
Continued use of loose components is dangerous and could cause further loosening, damaged screws and 
bolts, or mount failure which could result in HEAVY COMPONENTS FALLING DURING USE.  The 
operator should report all loose system components to x-ray service personnel for immediate repair.   
 
 
 

A REMINDER TO ASSEMBLERS AND SERVICE PERSONNEL 
 
The 4 collimator mounting screws must engage the collimator mounting ring.  If inspection reveals loose 
collimator mounting screws at an installation, or as a precautionary measure at any locking glue such as 
LOCTITE #242 or PERMA-LOK MM-115 be used after first cleaning the screw with alcohol.  
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DIAGRAM OF OURSIDE VIEW 
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SCHEMATIC DIAGRAM 
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