
unFors
 
Certificate No.: 146884-06152009 

Summary of Enclosed Documents 

R-Tech Dental of Minnesotta 

Michael Wiltrout 

IProduct: 
IModel: 
ISerial Number: 

I 
! 
I 

Unfors Xi External Detector 

RF 
146884 

RJF Arrival Check: Date: 2009-06-15 Result· Within Tolerance 

RJF Calibration Certificate: Dete: 2009-06-15 

Calibration Equipment List 

Your instrument has passed several strict tests and has been approved for delivery. 
Enclosed you will find detailed documents for your instrument. 

Service Activity:
 

Upgraded base to ver 5.05, upgraded external detector to ver 5.03, Calibrated and Verified
 

Recommended calibration interval for this instrument is 12 months that begins on the date of receipt by the customer. 

Due to the different transportation methods and local customs (i.e. delivery channel), you may have received an instrument with a 
calibration certificate that is several weeks old. Our past experience indicates the calibration of this product is not affected by storage prior 
to its initial receipt by the customer. Important consideration should be given as to when the instrument is put into service and the 
manufacture recommended calibration interval. 
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unFors
 
Certificate No.: 146884·06152009 

Arrival Check 
Unfors Xi RlF 

R·Tech Dental of Minnesotta 

Michael Wiltrout 

Date of Arrival Check: 06-15-09 Model: RF 
Product: Unfors Xi External Detector Serial Number: 146884 

Measurement details 

kVp Total Filtration =2 5 mm AI Total Filtration = 2.5 mm AI 

,''1'''','' "" RIF Low "t .'" '.'" 
Generator settinas Measurements 

spec. 2% 
Set kVo SetmA Ref. kVo Xi kV Deviation (%) 

49 100 496 49,9 0,7% 

70 50 70,5 71 4 12% 

99 25 997 99,8 0,1% 

145 25 145,7 145,9 0,1% 

..... ." . . j,RJFHigh 

MeasurementsGenerator settinas 

spec. 2% 
Deviation (%) Ref. kVp Xi kVoSet kVp SetmA 

0,1%49,6 49649 250 

709 0,6%100 70570 

99,3 -0,4%99 99732 

145 145,725 146,1 0,2% 

Dose 
.•.... , 

Generator settings Measurements 
Ref. Dose Xi dose spec. 5% 

Set kVo ~Gy ~Gy Deviation (%)Set mAs 

49 32 2204 221,8 0,7% 

70 16 2374 238,9 0,7% 

99 8 2239 2231 -03% 

145 8 434,5 425,0 -2,2% 

Total Filtration = 2 5 mm AI Total Filtration = 2 5 mm AI 
..•. RJF High, .. ',' .... ." ,". ..' t 

" 
Generator settinos Measurements 

Ref. Dose Xi dose spec. 5% 
Set kVo ~Gy ~Gy Deviation (%)Set mAs 

0,3% 

70 

49 80 7346 7366 

-0,1% 

99 

32 6317 6313 

-12% 

145 

384710 3800 

5630 54788 -2,7% 

Time Total Filtration = 2 5 mm AI 

Generator settings Measureme
Ref. Time 

ms 

nts 

Set kVp I Setms 

I 320 320,0 I 

. ." 

I Xi rime I spec. 0.5% 
ms Deviation (%) 

320,6 I 0,2% 0) Out of Tolerance 
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unFors -
Certificate No.: 146884-06152009 

Certificate of Calibration 
Unfors Xi RlF 

R-Tech Dental of Minnesotta 

Michael Wiltrout 

Date of Calibration: 06-15-09 Product: Unfors Xi External Detector 

Serial Number: 146884 Model: RF 

Measurement details 

kVp Total Filtration = 2 5 mm AI 

,,;, i' 

Generator settinQs Measurements 

spec, 2% 
Set kVp SetmA Ref. kVp XikV Deviation (%) 

100 -03%49 49,3 49,2 

70 50 705 705 00% 

99 25 998 98,9 -09% 

145 25 1460 1464 0,2% 

Active ComDensation Total Filtration = 2.5 + 10 mm AI 

80 80,6 81,850 1,5% 

Dose Total Filtration = 2 5 mm AI 

'",,,Zi,,i,,i, "";:';";,i'];,;;;"" 

Generator settings Measurements 

Ref. Dose Xi dose spec. 5% 
Set kVp Set mAs ~Gy ~Gy Deviation (%) 

49 32 2744 275,1 03% 

70 16 2975 2962 -04% 

99 8 2782 2766 -0,6% 

145 8 3347 3343 -01% 

Active Compensation Total Filtration = 2.5 + 10 mm AI 

80 16 67,4 67,3 -0,1% 

Total Filtration = 2.5 mm AI + 26 mm AI 

70 50 21,57 21,64 0,3% 

HVL Total Filtration = 2 5 mm AI 

,,,":,,: 
Generator settings Measurements 

spec. 10% 
Set kVp Set mAs Ref. HVL Xi HVL Deviation (%j 

70 16 2,48 2,56 3,2% 

" , ' " ;< :RJFHigh :d)Z',';; 

Generator settings Measurements 

spec. 10% 
Set kVp Set mAs Ref. HVL Xi HVL Deviation (%) 

70 32 2,48 2,54 2,4% 

Time Total Filtration =2.5 mm AI 

Total Filtration = 2.5 mm AI 

.; .. ' ,.,';:"RlFHigl1 
Generator settinas Measurements 

spec. 2% 
Deviation (%jSetmA Ref. kVp XikVpSetkVp 

0,4%49 250 493 496 

100 705 705 0,0%70 

-03%32 998 99599 

25 1460 147,1 08%145 

Active Compensation Total Filtration = 2.5 + 10 mm AI 

81,280,680 0,8%64 

Total Filtration = 2 5 mm AI 
., 

rtll"'MUlr "i,). ",' 

Generator settings Measurements 

Ref. Dose Xi dose spec. 5% 
Set kVD Set mAs ~Gy ~Gy Deviation (%j 

49 80 8387 8397 01% 

70 32 7257 7259 00% 

99 10 4408 4389 -0,4% 

145 8 6335 6335 00% 

Active Compensation Total Filtration = 2.5 + 10 mm AI 

80 20 1045 1043 -0,2% 

Total Filtration = 2 5 mm AI 

,;!1Yr:;!'J'Q'" ,,)':;:;';;:',':,,:,; ;.'; ." 

Generator settings Measurements 

Ref. Time Xi Time spec. 0.5% 
Set kVp Setms ms ms Deviation (%J 

70 320 321,0 320,7 -0,1% 

The Unfors Concept 

@)(!)~
 
Page 3 of4 A"••te reauft 10 110 learn POClkot lired 



unFors
 
Certificate No.: 146884-06152009 

Calibration Equipment 
R-Tech Dental of Minnesotta 

Michael Wiltrout 

Date of Calibration S : 06-15-09 Model: RF 

Product: Unfors Xi External Detector Serial Number: 146884 

The listed equipment below were used as main references for the calibration 

RtF 
rival Check 

CPIINDICO 100 

HF 

W/2.5mmAI 

10 x10 em 

R1F Low: 200/100 em 
R1F High: 50 em 

CPIINDICO 100 

HF 

W/2.5 mmAI 

10x10em 

R1F Low: 200/100 em 
R1F High: 50 em 

1------~------1---~ 

Digi-X 
SIN: 163 

Fluke 87V 
SIN: 89940147 

Digi.X 
SIN: 163 

02-18-09 

12-04-08 

12·04·08 

01-12-09 

12-19-08 

Parker Medical 
HV-1 

SIN: 11074-1-2 

Fluke 287 
SIN: 98170136 

Digi.X 
SIN: 163 

09-19-08 

05-05-09 

05-05-09 

12_19_08 

The expanded uncertainties of measurement for the Unfors Xi are: 

2 % forkVp 0.5 % for exposure time 5 % for Dose 

Calibration condition: 
The expanded uncertainty is stated as Ihe combined uncertainty of measurement multiplied 
by the coverage factor k=2, which assuming a normal distribution has a coverage probability Ambient temperature: 22°e ± 3°e 
of 95 % (GUide to Uncertainty of Measurements, ISO, 1995). Relative humidity: 50% ± 10% 

All reference systems are calibrated once a year. kV systems are calibrated by the Swedish National Testing and Research Institute and are 
traceable to PTa. All dose systems are calibrated by PTa and are traceable to NIST on available beam qualities. NIST does not currently 
have traceable dose standards for the WlRh, MolRh (2 mmAI), RhlAI and MolAl beam qualities. Untors Instruments certifies the WJRh, MoJRh, 
RhIA/, RhlRh and MolAl (it applicable) beam quality measurements, made with this Untors Xi, to be accurate within its published 
specifications. 
Untors Xi is calibrated according to FDA MQSA requirements. 
Unfors calibration procedure; "Procedure calibration and verification Xi RF detecto(' and "Procedure calibration 
and verification Xi Mam, MPro, WAI detecto(' in applicable parts 

/) 

Tested by: Jie He ( 

Certified by: /J{A4tt~__ ~-_.
--r-'"'--'''''-='''-'''-'''-'':...>-.'''------------
Sl's~n Cussen 

UNFORS INSTRUI\/IENTS Inc. 
48 Anderson Avenue, Suite 1, New Milford, CT 06776 

Phone (860) 355-2588. FAX: (860) 350-2664 
service@unfors.com. www.unfors.com 
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unFors
 
Certificate No.: 147404-06152009 

Summary of Enclosed Documents 

R-Tech Dental on Minnesota 

Michael Wiltrout 

Product: Unfors Xi Base Unit wi mAs 

Model: mAs 
Serial Number: 147404 

mAs Calibration Certificate: Date: 06-15-09 

Calibration Equipment List 

Your instrument has passed several strict tests and has been approved for delivery. 
Enclosed you will find detailed documents for your instrument. 

Service Activity: 

Calibrated and verified 

Recommended calibration interval for this instrument is 12 months that begins on the date of receipt by the customer. 

Due to the different transportation methods and local customs (Le. delivery channel), you may have received an instrument with a 
calibration certificate that is several weeks old. Our past experience indicates the calibration of this product is not affected by storage prior 
to its initial receipt by the customer. Important consideration should be given as to when the instrument is put into service and the 
manufacture recommended calibration interval. 
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Certificate No.: 147404-06152009 

Certificate of Calibration
 
R-Tech Dental on Minnesota 

Michael Wiltrout 

Serial number: 147404 Product: Untors Xi Base Unit wi mAs 

Date of calibration: 6-15-09 Model: mAs 

Measurement details 

",Y" 'i""i',";i'"i'! >,"'!'! 
Nominal Settinos Measured Data 

Current Exposure Ref. Current Xi Current spec. 1.0% 
(mA) Time (s) (mA) (mA) Deviation (%) 

1,2 6 1,2 1,2 0,7% 
20 6 20,0 20,0 00% 

m,6,s, , " "',, ,iii';'" '" 

Measured Data 

Reference mAs 
(mAs) 

Xi mAs 
(mAs) 

spec. 1.0% 
Deviation (%) 

200 200,9 0,5% 

The Unfors Concept 

@)0~ 
Page 2 of 3 Pocket .ind 



unFors
 
Certificate No.: 147404-06152009 

Calibration Equipment
 
R-Tech Dental on Minnesota 

Michael Wiltrout 

Date of calibration: 6-15-09 Model: mA,
 

Product: Unfors Xi Base Unit wI mAs Serial no: 147404
 

The listed equipment below were used as main references for the calibration 

Fluke 189 
SIN: 92180049 

04-21-09 

01-08-09 

The expanded uncertainties of measurement for the Unfors Xi Base Unit wi mAs are: 

0,1 % for mAs 0.15% formA 

The expanded uncertainty is stated as the combined uncertainty of measurement multiplied by the coverage factor k=2, which 
assuming a normal distribution has a coverage probability of 95 % (Guide to Uncertainty of Measurements, ISO, 1995). 

All reference systems are caHbrated once a year. The rnA system is tested by Fluke and tracable to N/ST. The mAs system is tested 
by Bodycote Metech accredit by SWEDAC. 

Calibration condition: 

Ambient temperature: 72°F ± 3°F 
Relative humidity: 50% ± 10% 

Tested by: 

Certified by: , 
Susan Cussen 

UI\IFORS INSTRUMENTS Inc. 
48 Anderson Avenue, Suite 1, New Milford, CT 06776 

Phone: 860-355-25-88. FAX: 860-355-2588 
service@unfors.com. WNW.unfors.com 

L======================= 
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