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Radiation Emitting Devices Regulations

Regulations Respecting Radiation Emitting Devices

C.R.C., c. 1370

RADIATION EMITTING DEVICES ACT




REGULATIONS RESPECTING RADIATION EMITTING DEVICES
SHORT TITLE
1. These Regulations may be cited asRladiation Emitting Devices Regulations
INTERPRETATION
2. In these Regulations,
“Act” means theRadiation Emitting Devices AdfLoi)

“device” means a radiation emitting device thawithin a class of radiation emitting
devices prescribed in these Regulatiodsgositi)

“Minister” means the Minister of National Healthdaelfare. (ninistre

PRESCRIPTION OF CLASSES OF RADIATION EMITTING DEVES AND
STANDARDS THEREFOR

3. (1) The radiation emitting devices described iheftule | are prescribed as classes
of radiation emitting devices for the purposeshef Act.

(2) The standards set out in Schedule Il for prbsdrclasses of radiation emitting
devices are prescribed as standards regulatindetsign, construction or functioning of
those prescribed classes of radiation emittingabsvand the components thereof.

DETENTION OF SEIZED DEVICES

4. (1) An inspector who seizes a device or a compiooiea device pursuant to
subsection 10(1) of the Act may

(a) detain the device or component for such timesametessary for him to ascertain
whether the device or component complies with thedards prescribed therefor;

(b) keep or store the device or component in thedmglor place where it was seized
or remove it to any other place for testing to aswe whether or not the component or
device complies with the standards prescribed tberer
(c) release the device or component unconditionallyothe condition that

(i) it be destroyed forthwith or retained by therew until it is destroyed, or

(if) within a period fixed by the inspector, it beturned

(A) to the country from which it was exported, or



(B) to the manufacturer, distributor or importeerdof and be made to comply
with the standards prescribed therefor.

(2) An inspector who seizes a device or a compookatdevice pursuant to
subsection 10(1) of the Act shall keep a writtezord of any such seizure, signed by him
and setting out

(a) the place, date and hour of the seizure;

(b) the name of the person who owns the device opoment or on whose premises
the device or component was seized;

(c) the name of the manufacturer, the model numbetizer date and place of
manufacture of the device or component;

(d) the place, if any, to which the device or compurteas been removed; and

(e) particulars of the manner in which the deviceamponent has been dealt with
after seizure.

(3) The person who owns a device or a componeatdavice seized pursuant to
subsection 10(1) of the Act or on whose premisegigvice or component was seized or
an employee or an agent of such person shall Bggretord kept pursuant to subsection
(2) and shall receive a copy thereof.

(4) Where a device or a component of a device bas beleased pursuant to paragraph
(2)(c) on a condition and the condition has not beenptiech with, the inspector may
again seize and detain the device or component.

DISPOSITION OF FORFEITED DEVICES

5. Where a court has, pursuant to subsection 16(theof\ct, directed that a device or
a component of a device be forfeited to Her Majesityl where no application under
section 75 of th&isheries Achas been made or a declaration as provided irestibs
75(4) of that Act is not included in the final ordeade pursuant to that section, the
device or component shall be disposed of as théskindirects.

SOR/91-408, s. 1.
SCHEDULE I
(s.3)

1. Television receivers, including video monitors amdko display systems, being
electronic appliances designed to display a piadar@phanumeric information, or both,
after receiving signals through electromagneticegacable or other means of
transmission and including the cabinet or caseuol sippliances.



2. Dental X-ray equipment with an extra-oral soutm®ng X-ray generating
equipment that is designed primarily for the exation of dental structures in humans
and that has an X-ray generating tube designed tesbd outside the mouth.

3. Microwave ovens, being appliances or sets of corapts that are designed to
supply microwave energy to material within a cavity

4. A baggage inspection X-ray device, being an Xgagerating appliance designed
primarily for the examination of carry-on baggagethe examination of parcels, mail or
similar items, including the X-ray generator, theay detector and display and control
systems.

5. A demonstration-type gas discharge device, beigvice that

(a) contains an electronic device in which glow deagfes or X-rays or both may be
produced by the acceleration of electrons and iang;

(b) is designed to demonstrate the production, ptmseor effects of glow discharges
or X-rays, or the flow of electrons or ions.

6. Photofluorographic X-ray equipment being X-ray gexting appliances designed
primarily for the examination of the human chest #re recording photographically in
reduced size of the image produced on a fluoresmzaen.

7. A laser scanner, being a device that uses scdasedradiation within the
wavelength range of 400 to 1400 nanometres to Hecipr generate codes represented
by drawn or printed geometrical patterns.

8. A demonstration laser, being a device that comsisor incorporates a laser and that
is primarily intended to be used for demonstrathmgyprinciples of optics in educational
institutions.

9. Low Energy Electron Microscopes being electronaaptdevices with an operating
energy of 500 kilo-electron volts (keV) or lessahich a beam of electrons, focused by
means of electron lenses, is used to produce angexl image of a minute object on a
fluorescent screen, photographic plate or any atherctor-display system, including
both the transmission and scanning types of devices

10. High intensity mercury vapour discharge lampsngdamps incorporating a high-
pressure arc discharge tube with a fill consisgirignarily of mercury, whether such
lamps are described as mercury vapour lamps, nalidie lamps, self-ballasted lamps or
otherwise when sold, but not including tungsteanfient self-ballasted lamps.

11. Tanning equipment as defined in section 1 of Radf Schedule II.



12. Diagnostic X-ray equipment, being X-ray devicest ttwre used for the examination
of the human body, not including dental X-ray equgmt with an extra-oral source that is
subject to Part 1l of these Regulations, photofhgpaphic X-ray equipment, radiation
therapy simulators and computer-assisted tomogeagjuipment.

13. Ultrasound therapy devices, being devices desigmgenerate and emit ultrasonic
power at acoustic frequencies above 20 kHz foriugaysical therapy.

14. Analytical X-ray equipment, being X-ray generataeyices that contain an X-ray
tube and that use X-radiation to determine the etgat composition, or examine the
microstructure, of material.

15. Cabinet X-ray equipment, being X-ray generatingass, not including analytical
X-ray equipment or baggage inspection X-ray devitlest have the X-ray tube
permanently installed in a cabinet and are designieaarily for the examination of
material, part or all of which is placed within tb&binet.

16. [Revoked, SOR/88-471, s. 1]

SOR/78-407, s. 1; SOR/79-229, s. 1, SOR/80-381IL, SOR/80-464, s. 1; SOR/81-23, s. 1; SOR/81-886, SOR/81-545, s. 1,
SOR/82-981, s. 1; SOR/83-495, s. 1; SOR/88-471;, SOR/93-201, s. 1; SOR/97-511, s. 1; SOR/2001-25P, SOR/2005-33, s. 1.

SCHEDULE I
(s.3)
PART |
TELEVISION RECEIVERS
INTERPRETATION
1. In this Part,
“maximum test voltage” means

(a) 127 volts, if the television receiver is designeaperate from a 110-120 volt
power source, or

(b) 110 per cent of the maximum voltage from which télevision receiver is
designed to operate, if the television receivelaisigned to operate otherwise than
from a 110-120 volt power sourcéerision maximale d’esgai

“service control” means a control that is instalteda television receiver by the
manufacturer thereof for the purpose of adjustraedtthat, under normal usage, is not
accessible to the user of the receiveonimande interne



“user control” means a control that is providedoomxternal to a television receiver by
the manufacturer thereof for the purpose of adjastrand that for a fully assembled
television receiver under normal usage, is accksgilthe user.commande exterhe
STANDARDS OFDESIGN AND CONSTRUCTION
2. (1) Every television receiver shall be designed @onstructed in such a way that

(a) under normal conditions of use, and

(b) on failure or malfunction of any one componensbsequent failure or
malfunction of other components caused by thatifaibr malfunction,

it functions in accordance with the standards otfioning described in section 3 for as
long as the receiver has its original componentsasrreplacement components
recommended by the manufacturer.

(2) Without limiting the generality of subsectiadh),(the components of a receiver that
emit X-rays shall have sufficient shielding to eleathe receiver to comply with the
standards of functioning set out in section 3.

(3) Where the shielding required by subsectiomgessitates the use of individual
shields, such shields shall either

(a) be non-removable, or interlocked; or
(b) bear a radiation warning sign that is permaneatiixed and clearly visible under
the conditions of servicing, and cautions agaipgtration of the receiver when the

shield is removed.

(4) Subject to subsection (6), every televisiorereer shall bear on the rear external
surface of its cabinet or case, a permanent labelsets out, with respect to the receiver

(a) the name and address of the manufacturer;

(b) the model number;

(c) the city and country of manufacture or a codevhich that city and country are
identified and the key to which is supplied by thenufacturer to the Minister before

the sale of the receiver;

(d) the month and year of manufacture, without ahbiaten, with the year shown as a
four-digit number;

(e) the brand name of the receiver;



(f) the chassis family designation; and
(9) the serial number.
(5) The permanent label required by subsectiostid)l be clearly visible at any time.
(6) Where a television receiver is manufacturedstde under the trade name of a
person who is not the manufacturer of the receiherirade name and the address of that
person may, for the purposes of paragraplaj4be substituted for the name and address
of the manufacturer if the name and address ofrtéweufacturer are permanently affixed
to the inside of the cabinet or case of the receind are clearly visible under conditions
of servicing.
(7) and (8) [Revoked, SOR/94-40, s. 1]
STANDARDS OFFUNCTIONING
3. Every television receiver shall function in suclvay that
(a) when the receiver
(i) is fully assembled,
(i) is used with any supply voltage up to the nmaxim test voltage,

(iif) is used with any settings of the user corgrahd service controls, and

(iv) displays a synchronous raster covering attlé@sper cent of the viewable
screen area,

the emission of ionizing radiation therefrom isisticat the exposure rate of X-rays,
when averaged over a period of five minutes, tolgact having a 10 square
centimetre cross section and centred at five centes from any accessible external
surface of the television receiver does not ex@ganilliroentgen per hour; and

(b) when the receiver, without its cabinet or cas@mny part of the chassis, cabinet or
case,

(i) is used with any supply voltage up to the maximtest voltage,
(i) is used with any settings of the user contenisl service controls, and

(iif) displays a synchronous raster covering asti&® per cent of the viewable
screen area,



the emission of ionizing radiation therefrom iststicat the exposure rate of X-rays,
when averaged over a period of five minutes, tolgect having a 10 square
centimetre cross section and centred at 10 cemgsi&bm the surface of any
component of the receiver does not exceed 2.5raglitgen per hour.
PART II
DENTAL X-RAY EQUIPMENT WITH AN EXTRA-ORAL SOURCE
INTERPRETATION

1. () In this Part,

“coefficient of variation” means the ratio of thieusdard deviation to the mean value of a
series of measurements, calculated by using th@afilg equation:

Z[X XT|

? n—1 J

C =

where
C is the coefficient of variation,
X is the value of the measurement,
X is the mean value of the measurements, and
n is the number of measurementxidfficient de variation
“radiation exposure to the X-ray image receptoramgethe amount of radiation
registered by one or more detectors located inipribxto the X-ray image receptor.
(dose d'irradiation au récepteur d’image radiolog&u

(2) Unless otherwise provided, the other words exptessions used in this Part have
the same meaning as in the International Electhoieal Commission Standard entitled
Medical radiology — Terminologyublication 788, First edition, 1984.

DESIGN STANDARDS

2. (1) Dental X-ray equipment with an extra-oral s@ushall be designed to include
the following safety features:



(a) electrical meters or other indicators that
(i) are clearly visible to the operator,
(i1) are securely affixed to the X-ray equipmenhtol panel,

(iif) show a set of loading factors, by controlvaiich the operator is able to obtain
radiograms of diagnostic quality, and

(iv) if the X-ray equipment operates by automakpasure control when the X-ray
tube is energized, provide a readily discernibsal or aural warning signal
whenever the equipment cannot provide a radiogfatimgnostic quality;
(b) separate warning indicators that
(i) where aural, are clearly audible to the opeatato
(if) where visual, are
(A) clearly visible to the operator, and
(B) affixed to the X-ray equipment control paneida
(i) are readily discernible and clearly markedndicate
(A) visually when
(1) the filament of the X-ray tube is carrying ceint,
(1) the control panel is energized,

(1l1) the automatic exposure control has been seteand

(IV) the loading factors controlled by the autornaxposure control have
reached the limits specified in subparagraph 4|y, and

(B) visually and aurally when X-rays are being proed,;
(c) an irradiation switch that

(i) requires continuous pressure by the operattl tine completion of an
irradiation, and

(i) is installed so as to allow the operator tanst at least 3 m from the X-ray source
when the X-ray tube is energized,;



(d) a controlling timer that

(i) when the equipment is not operating in panocamode, automatically resets
itself to its original setting or to zero on thengnation of an irradiation,

(if) prevents an irradiation from being initiatedh@n it is set at zero or in the off
position,

(iif) causes the production of X-rays to be autaoadlty terminated on the
attainment of a preset

(A) irradiation time,

(B) current time product, or

(C) radiation exposure to the X-ray image recef#nd
(iv) when the equipment is operating in automatigasure mode, ensures that the
maximum irradiation time or the maximum currentaiproduct does not exceed the
limits specified in clause 4(3)(ii)(C) or subparagraph 4(@)(iv), whichever is

applicable;

(e) a localizing cone or other device that limits tbeal spot to skin distance to not
less than

(i) 15 cm, for equipment designed for panoramicngxations, and
(if) 18 cm, for all other equipment;
(f) beam limiting devices that

(i) provide a degree of radiation protection fromag radiation such that stray
radiation does not exceed the limit for leakageéataah from the X-ray tube housing
set out in paragraph 4(g)( and

(i) limit the size of the X-ray beam

(A) at the X-ray image receptor of equipment desdyfor panoramic
examinations, to a size that does not exceed angrdiion of the scanning slit by
more than one-half of that dimension or more th@er2cent of the focal spot to
image receptor distance, whichever is the lesser,

(B) where the equipment is designed for and opérateephalometric mode, to a
circle not more than 30 cm in diameter or a rede&angt more than 800 crim
area, fully intercepted by the X-ray image recepaba distance of 1.5 m or at the
maximum focal spot to image receptor distance, der is the lesser, and



(C) where the equipment is operated with an inted-¥-ray image receptor, to a
circle not more than 7 cm in diameter or a rectamgit more than 38.5 e¢m
area,;

(g) radiation-absorbing filters that
(i) are securely installed in the path of the X-beam, and
(if) provide a degree of attenuation of the X-r&aaim such that the first half-value
layer of aluminum is not less than the value showeolumn Il of the table to this

subparagraph that corresponds to the X-ray tudag®ishown in column | of the
table, or is not less than the value obtained sl interpolation from that table;

Column | Column 11
Xray TubeVoltage (Kilovolts (Peak  First Halfvalue Layer of Aluminum
Item Value) ) (mm)
1. 50 1.5
2. 60 1.5
3. 70 1.5
4. 71 2.1
5. 80 2.3
6. 90 2.5
7. 100 2.7

(h) on the external surface of the X-ray tube housingn a suitable structure rigidly
and permanently affixed to the X-ray tube housanglearly visible mark or marks
indicating, to within 4 mm, the location along theay beam axis of the focal spot on
the target; and

(i) where the equipment is equipped with an autongagposure control, an interlock
that, when an automatically-timed irradiation hexsrtinated because the limits
specified in subparagraph 4(@)(i) have been reached, requires the operator to
manually reset the equipment to its original sgtbefore another irradiation can be
made.

(2) Dental X-ray equipment with an extra-oral seusball, where more than one X-ray
tube is controlled by one control panel, be desigodanclude, in addition to the safety
features required by subsection (1),



(a) an interlock that prevents the energizing of ntbes one X-ray tube at the same
time;

(b) on or near each X-ray tube housing, so as tddzelg visible to the operator, a
visual indicator that indicates when the X-ray tigoeonnected and ready to be
energized; and

(c) on the control panel, so as to be clearly visiblthe operator, a visual indicator
that indicates which X-ray tubes are connectedraady to be energized.

CONSTRUCTIONSTANDARDS

3. Dental X-ray equipment with an extra-oral sourgallsbe constructed of such
materials and in such a way that

(a) the X-ray tube is securely fixed and correctigréd within the X-ray tube
housing;

(b) the X-ray source assembly maintains its positioits intended motion without
tipping, excessive drift or vibration during irration;

(c) where the equipment has its original componentsmacement components
recommended by the manufacturer, the equipmenti@ns; under normal conditions
of use, in accordance with the functioning stansl@et out in subsection 4(1); and

(d) the exposure of ionizing radiation or kerma eaditby the X-ray source assembly
when the irradiation control circuit has not beetivated, or by any other component
at any time, does not exceed 645 nanocoulombsilpgrdm (2.5 milliroentgens) or
22 micrograys, in any one-hour period, when avetanyer a detection area of 10-cm
and measured at a distance of 5 cm from any attessirface of the equipment.

FUNCTIONING STANDARDS

4. (1) Dental X-ray equipment with an extra-oral seushall, when fully assembled
for use and tested under the test conditions e in subsection (2), function in such
a way that

(a) the preset X-ray tube voltage cannot be belowil@olts (peak value);

(b) where a series of 10 consecutive radiation measents is taken at the same
distance from the target in the X-ray beam withpeaod of one hour, and where all
variable controls for loading factors are adjustedther settings and reset to the test
setting before each measurement, the coefficiemtightion of the measurements is
not greater than 0.05;

(c) the actual operating X-ray tube voltage



(i) is not less than 50 kilovolts (peak value), and

(ii) does not deviate from the indicated value byrenthan the maximum allowable
deviation specified by the manufacturer in accocganith paragraph 5(3));

(d) where the design of the equipment allows the Ktude voltage to fall below 50
kilovolts (peak value) during an irradiation, a waig indicator gives a clearly visible
or audible signal when conditions that result inXaray tube voltage lower than 50
kilovolts (peak value) occur,

(e) the controlling timer referred to in paragraph)2q)

(i) at each setting meets the accuracy limits $ecby the manufacturer in
accordance with subparagraph S(i(),

(i) where the equipment is designed for convergi@ental examinations,
(A) is such that the minimum value at which it denset is equal to or less than

the longest of the minimum irradiation times settiawcolumns 1l to IV of the
table to this clause for the minimum X-ray tubetagé shown in column | of the

table,
Column | Column  Column Column IV
[ [l
Minimum Xray Minimum Irradiation Time

Tube Voltage (Kilovolts (Peak (Milliampere-
Item Value) ) (Seconds) (Cycles) seconds)
1. Up to 70 1/20 3 0.75
2. 71to0 80 1/30 2 0.5
3. 81 or more 1/60 1 0.25

(B) in the case of a timer that has a scale ofliatzon times or milliampere-
second values, is such that the ratio of no twseoutive settings exceeds 1.25:1,
except for times not greater than 1/20 second cRsyor the equivalent
milliampere-second values, and

(C) has a maximum irradiation time of no longemtfaseconds or the time
required to deliver 50 milliampere-seconds, whiaras the shorter,

(iif) where the equipment is designed for operationephalometric mode, but not
for conventional dental examinations, is such thatminimum value at which it can
be set is equal to or less than the longest of



(A) 1/10 second,
(B) 6 cycles, and
(C) the time required to deliver 3 milliampere-seds, and

(iv) where the equipment is designed for operaitiopanoramic mode, has a
maximum irradiation time of not longer than 25 set®or the time required to
deliver 250 milliampere-seconds, whichever is therter;

(f) for any selected X-ray tube voltage within thega of values of operating X-ray
tube voltages specified for the equipment and hyrieradiation time equal to or
greater than the longest of the minimum irradiatiores set out in columns 1l to IV of
the table to clause 4(¥)(ii)(A) for the minimum X-ray tube voltage shown ¢olumn

| of the table, the following relation shall hold:

X -X.<0.1(X+X)
where

Xiand X are the average exposure values (kerma) per segengdulse or per
milliampere-second obtained

(i) where the X-ray tube current is fixed, at e&sb settings of the controlling
timer that do not differ by more than a factorwbt and

(i) where the irradiation time is fixed, at eagbotX-ray tube current settings that
do not differ by more than a factor of two; and

(g) the leakage radiation from the X-ray tube houswigen measured at a distance of
1 m from the target and averaged over an area®tdthaving no linear dimension
greater than 20 cm, does not exceed 25.8 microothdger kilogram (100
milliroentgens) or 0.87 milligrays in any one-hgariod under any combination of
loading factors within the rated limits of use loétequipment.

(2) Any testing of dental X-ray equipment with atira-oral source that is carried out
to verify its compliance with the functioning stamds set out in subsection (1) shall be
conducted under the following conditions:

(a) the unloaded line voltage must remain within i gent of its nominal value; and

(b) the line voltage must be regulated in such a reatirat it does not vary by more

than 6 per cent when the line is fully loaded atiieximum rated line current of the

equipment.

LABELLING AND INFORMATION



5. (1) Dental X-ray equipment with an extra-oral s@ushall bear
(a) an X-radiation warning symbol that
(i) is securely affixed to the equipment controhek
(i) is displayed in two contrasting colours,
(iii) is clearly visible and readily discernabl®in a distance of 1 m,
(iv) has no outer dimension that is less than 2 cm,
(v) bears the words “CAUTION: X-RAYS — ATTENTIONRAYONS X", and

(vi) conforms to the following diagram:

(b) a warning sign that
(i) is clearly visible and legible to the operator,

(i) indicates the possibility of hazardous radatemission when the equipment is
in operation, and

(iii) states that any unauthorized use is prohdyite

(c) on the external surface of the equipment comqtanlel, a clearly visible and readily
discernable permanent mark or label that indicatéh, respect to the equipment,

(i) the name of the manufacturer,



(if) the model designation,

(iii) the serial number,

(iv) the date of manufacture, and

(v) the country of manufacture; and
(d) on the external surface of the X-ray tube assgnabtlearly visible and readily
discernable permanent mark or label that indicatéh, respect to the X-ray tube
assembly,

(i) the name of the manufacturer,

(if) the model designation,

(iif) the serial number,

(iv) the date of installation of the X-ray tubetire X-ray tube housing, and

(v) the country of manufacture.

(2) Dental X-ray equipment with an extra-oral se@usball be accompanied by the
following materials, which shall be furnished by tmanufacturer:

(a) operating instructions that provide the informatnhecessary for the safe and
proper operation of the equipment; and

(b) the following information respecting the functiog of the equipment:

(i) the maximum allowable deviation from the spedifX-ray tube current and
voltage,

(if) the accuracy of the controlling timer, and

(iif) the specific conditions on which the informat referred to in subparagraphs (i)
and (ii) is based.

PART IlI
MICROWAVE OVENS
INTERPRETATION

1. In this Part and in items 3 of Schedule |,



“cavity” means a structure that encloses and cesfanmicrowave fieldc@vitd
“commercial microwave oven” means a microwave degnse

(a) in a restaurant, cafeteria or other commerciadishment,

(b) in an industrial establishment, or

(¢) in or with a vending machinefolur a micro-ondes commercjal

“control panel” means the portion of the externaface of a microwave oven on which
the user controls are mountedatineau de commande

“conveyor” means a device that transports matertalor within a cavity; ¢onvoyeuy

“door”, with respect to a cavity, means a movalsleemnovable structure that in the
closed position is designed to prevent accessetadhity; porte)

“effective aperture”[Revoked, SOR/84-930, s. 1]

“external surface”, with respect to a microwavermvwaeans the outside surface of the
cabinet or other enclosure of the oven and incltideplane of any exit or entry port for
conveyorized ovenss(rface externe

“interlock” means a component or set of componérds prevents the generation of
microwave power when access to a cavity is posgiblelenchemept

“leakage radiation” means any radiation transmitietside the external surface;
(rayonnement de fuite

“microwave” means an electromagnetic wave with diestey in the range 0.010 GHz to
300 GHz; (nicro-ondé

“outer enclosure” means a metal or plastic covat éimcloses the mechanical and
electronic parts of a microwave oven that, undenmab conditions of use, are not
accessible to the user of the ovaandeinte externe

“response time” means the time period in whichdaat®on meter indicator reaches
ninety per cent of its final steady state readimgmwsubjected to a stepped input signal;
(temps de réponye

“service control” means a control that is providgothe manufacturer for the purpose of
adjustment of the microwave oven and that, undenabconditions of use, is not
accessible to the user of the ovesgrimande interne



“stirrer” means the structure designed to distelilie microwave energy within a cavity;
(agitateun

“user control” means a control that is providedoy manufacturer for the purpose of
operation of the microwave oven and that, undemabconditions of use, is accessible
to the user of the overgdgmmande exterije

“water equivalent’[Revoked, SOR/79-920, s. 1]

“waveguide” means a metal tube or duct for trangmgtmicrowave energyg(ide
d’ondey

STANDARDS OFDESIGN AND CONSTRUCTION

2. (1) Every microwave oven shall be designed andtroated in such a manner that,
under the conditions of use specified by the martufar, it functions in accordance with
section 4 with its original components or replacetm®mponents recommended by the
manufacturer for at least

(a) 200 000 use cycles or openings and closingseobtten door, in the case of a
commercial microwave oven; and

(b) 100 000 use cycles or openings and closingseobten door, in the case of any
other microwave oven.

(2) Every microwave oven shall be designed andtaocted to include the following
safety features:

(a) for each microwave power source, a device orcatdr that provides a visible
indication of the status of operation of the oven,;

(b) a device to monitor one or more of the interloaguired by paragraplg)(that
renders the oven inoperable when a monitored otkHails or is otherwise rendered
inoperable;

(c) where the power can be varied by a user cordgroindicator to show the level of
microwave power applied to the cavity;

(d) where a total microwave power generating capadiBb kilowatts or more is used,
a lock on the control panel requiring the inserioda key before microwave power
can be generated;

(e) where access to the cavity is not by a conveydior constructed and positioned
S0 as to ensure that any leakage radiation doesxigeed the limits prescribed by
section 4;



(f) a covering or baffle arrangement over any viewaageen, vent or access port in the
cavity wall, other than any opening through whicmweeyor borne material enters or
leaves the cavity, that prevents the insertiomngf@bject into the cavity while the
microwave power source is in operation;

(g) where the oven is equipped with a door as sgetifi paragraphe], at least two
electrically and mechanically independent interopksitioned so as to ensure that

(i) the door cannot be opened until the microwas&eqr generating component has
been turned off, and

(if) the microwave power generating component cabedaurned on while the door
is open; and

(h) components and shields constructed and positisad¢dat adjustments to the
service controls and user controls to yield maxinpassible output do not produce
leakage radiation in excess of the limits prescribg section 4.

(3) Every microwave oven shall have permanentlixadf to and clearly visible on its
external surface the following information and wagsign:

(a) the name of the manufacturer and the model nunsieeial number and place of
manufacture of the oven;

(b) the type of microwave power generating comporextthe normal operating
voltage, operating frequency and normal maximunpuipower thereof;

(c) a description of the test load prescribed by graah 4(3)4);
(d) the year and month of manufacture of the oven;
(e) the sign described in section 3; and

(f) where the oven is not a commercial microwave otrewords “NOT FOR
COMMERCIAL USE — NON DESTINE A UN USAGE COMMERCIAL”

(4) Where a microwave oven is equipped with a cgasiged system, a warning sign
described in section 3 shall be permanently afficeitls external surface adjacent to each
entry and exit port.

(5) Where the generation of X-rays within a micre@@n excess of 2.5 milliroentgens
per hour averaged over 10 square centimetres shp@svhile the oven is functioning in
accordance with subsection 4(1), an X-radiationway sign that is clearly visible while
the microwave oven is being serviced shall be peemdy affixed to the microwave
power generating component.



WARNING SIGN SPECIFICATIONS
3. The warning sign referred to in subsections 2(8) @) is a sign that
(a) is shown in two contrasting colours;
(b) is clearly visible and identifiable from a distanof 1 metre;
(c) has no outer dimensions less than 2 centimetres;

(d) bears the words “CAUTION — MICROWAVES" and “ATTENON — MICRO-
ONDES”; and

(e) is designed in accordance with the following daany:

1\‘\\

STANDARDS OFFUNCTIONING

4. (1) Every microwave oven shall, when fully assezdldnd operating with its
service controls and user controls adjusted ta e maximum output, function in such
a manner that

(a) the leakage radiation, measured with the instnimpeescribed by paragraph @),(
at all points at least 5 cm from the external stefaf the oven, does not exceed

(i) 1.0 mW/cmwith the test load prescribed by paragraphaj3){(aced
(A) in the centre of the shelf in the cavity, iretbase of an oven that is designed
for cooking and that has a total microwave poweregating capacity not greater
than 1.5 kW, and

(B) as specified by the manufacturer, in the cdss@ven other than an oven
described in clause (A), and



(i) 5.0 mW/cmwithout a test load, where the oven is operabkuch conditions;
and

(b) the intensity of X-ray exposure, at 5 cm from éx¢éernal surface of the oven, does
not exceed 0.5 mR per hour spread over an are@ afl

(2) Every microwave oven shall, when the outer @sale is removed and it is
operating with its service controls and user cdatagljusted to yield the maximum
output, function in such a manner that the leakagetion, measured with the
instrument prescribed by paragraph gB¥nd with the test load prescribed by paragraph
(3)(a) in the cavity, at all points at least 5 cm froue®y mechanical or electronic part of
the oven that is accessible to the user of the s@uading, but not limited to, the
waveguide, cavity, cavity seam, magnetron and ntagméo waveguide connection,
does not exceed 5.0 mW/cm

(3) For the purposes of subsections (1) and (2),

(a) the test load shall be
(i) in the case of an oven that is designed fokoapand that has a total microwave
power generating capacity not greater than 1.5X¥8,+ 15 ml of water at an initial
temperature of 20 + 5°C, and
(i) in the case of an oven other than an ovenriesd in subparagraph (i), the
substance and amount thereof specified by the raatwrér as the load to be used
for testing the oven; and

(b) the instrument used to measure leakage radiatiah

(i) be capable of measuring a power density oidWl/cm with an accuracy of 2 dB
or better, and

(i) have an indicator with a response time noageethan 3 seconds.

(4) Failure of any single component of a microwaven shall not cause the interlock
system to be inoperative.

(5) The device required by paragraph 2€Pxhall have a rated lifetime that is not less
than 5,000 hours.

(6) Each interlock required by paragraph 2§2¥hall have a rated lifetime that is not
less than

(a) 200 000 on-off cycles, in the case of a commeéroiarowave oven; and

(b) 100 000 on-off cycles, in the case of any otherowave oven.



PART IV
BAGGAGE INSPECTION X-RAY DEVICES
INTERPRETATION
1. In this Part,

“detector” means the image receptor or other dewicat interacts with the X-rays to
produce a signal corresponding to the intensitjhefX-rays incident on itgdétecteuy

“model designation” means any combination of lettrfigures or both letters and
figures by which a device that bears that designas identified as having
characteristics and design features that are umjf@ésignation du modéle

“primary X-ray beam” means that X-radiation emittcectly from the target of the X-
ray tube and emerging through the window of thea}{-generator;f@isceau primaire de
rayons X

“X-ray generator” means an assembly of componémtijding an X-ray tube and its
housing and shielding, designed and constructethéocontrolled generation of X-rays.
(producteur de rayons)X

STANDARDS OFDESIGN AND CONSTRUCTION

2. (1) A baggage inspection X-ray device shall begies] and constructed in such a
way that it functions in accordance with the staddaf functioning described in section
3 for as long as the device has its original coreptgor has replacement components
recommended by the manufacturer.

(2) Notwithstanding subsection (1), a baggage ictspe X-ray device shall have
sufficient shielding to enable the device to compith the standards of functioning
described in section 3.

(3) A baggage inspection X-ray device shall beglesi and constructed to include the
following safety features:

(a) doors or panels over all access openings thatesigned for insertion or removal
of baggage, unless the devise is designed to prévemsertion of any part of the
human body into the primary X-ray beam through ¢hascess openings;

(b) interlocking of all doors or panels referredigpiaragraphd), with not less than
two independent safety interlocks so that, if ahghose doors or panels are opened,
X-rays cannot be generated;



(c) interlocking of all doors or panels that alloncass to areas where the exposure to
X-rays may exceed the level specified in sectioex8ept those doors or panels
referred to in paragrapl)(so that, if any of those doors or panels are egem
removed, X-rays cannot be generated,

(d) separate warning lights or other indicators

(i) that clearly indicate to the operator when deeice is powered and when X-rays
are being generated,

(if) designed so that if a pulsed X-ray systemssdj the X-rays “ON” lights or
indicators remain on for at least 1/2 second, and

(iii) that either

(A) contain built-in duplication so that the reqenments of subparagraphs (i) and
(ii) are met, if one of the redundant componenils far

(B) are interlocked so that, if they malfunctionyays cannot be generated,

(e) a lock that requires the insertion of a key befdtrays can be produced and that
terminates the exposure when the key is removed,

(f) subject to subsection 2(4), a control or conttolmitiate the generation of X-rays,
requiring separate operator action for each exgosur

(g) the automatic alignment of the X-ray generatdhwuie detector when the device is
assembled,;

(h) an X-radiation warning sign described in secdahat
(i) is readily discernible and in clear view of theerator, and

(i) is permanently affixed to the device at altass openings where baggage is
inserted or removed,

(i) a permanent mark or label that is readily disitéerand clearly visible on
(i) the external surface of the device, under néwoaditions of use, and
(ii) on the external surface of the X-ray generatmder conditions of servicing,

and that will identify the manufacturer, model dgsition, serial number, and date and
place of manufacture of the device.



(4) Paragraph (3f) does not apply to a baggage inspection X-rayadethiat contains
a conveyor system if the X-ray exposure, or a secgief X-ray exposures, is initiated
automatically and the device

(a) contains a photocell or other baggage sensingelévat initiates X-ray exposures
or a sequence of X-ray exposures automatically; and

(b) is designed and constructed to include the falgvadditional safety features:
(i) a control or switch of a type that

(A) requires continuous pressure by the operatandgmtain the automatic
operation of the device, and

(B) stops the conveyor and terminates the X-rayeupe, or sequence of X-ray
exposures, when released, and

(if) a conveyor of sufficient length to prevent@ngon of any part of the human
body into any area where the exposure to X-rayseds the level specified in
section 3.

STANDARDS OFFUNCTIONING

3. All baggage inspection X-ray devices shall funetio such a way that

(a) at the maximum possible baggage handling rateifsge by the manufacturer for
the device, and

(b) under all operating conditions of X-ray genenatio
the average exposure rate of X-rays, averagedaoperiod that is not less than 5
minutes, to an object having a 10 square centintetrgs section and centered at 5
centimetres, from any accessible external surfatieecdevice or from the imaginary
plane surface that is drawn to close openingseftldvice, where baggage is inserted or
removed, does not exceed 0.5 milliroentgen per.hour

WARNING SIGN
4. The X-radiation warning sign referred to in pasggdr 2(3)K) is a sign that
(a) is shown in two contrasting colours;

(b) is clearly visible and identifiable from a distanof 1 metre;

(c) has no outer dimensions less than 2 centimetres;



(d) bears the words “CAUTION — X-RAYS” and “ATTENTION- RAYONS X”;
and

(e) is designed in accordance with the following dseng:

PART V

DEMONSTRATION-TYPE GAS DISCHARGE DEVICES
INTERPRETATION
1. In this Part,

“cabinet” of a device means a structure that emd@sd confines the X-ray source of the
device and the material to be irradiated in thaae\coffre)

“device” means a demonstration-type gas dischagged; @ispositij

“gas discharge tube” means an electronic tube iclwilow discharges or X-rays or
both may be produced by the acceleration of elastow ions; fube a décharge

“model designation” means any combination of lett@rfigures or both letters and
figures by which a device that bears that designas claimed to have characteristics
and design features that are unifordégignation du modéle

STANDARDS OFDESIGN AND CONSTRUCTION

2. Every device that contains a gas discharge tubspezifically designed to generate
X-rays shall be designed and constructed to inclbhddollowing safety features:

(a) a permanent mark or label that

(i) is clearly visible under conditions of normadey



(i) identifies the device by setting out the nanfie¢he manufacturer, model
designation, and date and place of manufacture,

(i) indicates the intended polarity of each temadiof the device, and
(iv) indicates the power supply or maximum voltagée used with the device; and
(b) shielding that

(i) is sufficient to enable the device to complytwihe standards of functioning set
out in section 5, and

(ii) is either non-removable or is so constructeat its removal renders the device
inoperable.

3. Subject to section 4, where a device containsalg&harge tube specifically
designed to generate X-rays, that tube shall blwsed in a cabinet that

(a) has permanently affixed to its external surface
(i) the X-radiation warning sign described in sewtb,
(i) a readily discernible mark or label that

(A) identifies the manufacturer, model designatol date and place of
manufacture of the device, and

(B) warns that the tube generates X-rays when &eztgand

(iif) where the power source for the device is aotintegral part of the device, a
mark or label that

(A) is clearly visible under normal conditions afeuof the device, and

(B) indicates the intended polarity of the terméaf the device and the power
supply or maximum voltage to be used with the d&vic

(b) is provided with
(i) two warning lights that are in clear view oktbperator of the device, one of
which indicates when the device is powered andther of which indicates when
X-rays are being generated, and

(if) shielding that

(A) is sufficient to enable the device to complywsection 5, and



(B) is not removable or is so constructed thatataoval renders the device
inoperable; and

(c) is constructed so that X-rays cannot be genelatetle device when any door or
panel in the cabinet that allows access to itgimtés opened or removed.

4. (1) Where the power source is not an integral gittte device, the warning light
required by subparagraphb}() to indicate when the device is powered shalldrated
on the power source.

(2) The device referred to in section 3 shall bestacted so that, where the warning
light required by subparagrapho}() to indicate when X-rays are being generatéld fa
or malfunctions,

(a) a duplicate warning light operates when X-rayslaing generated; or

(b) X-rays cannot be generated by the device.

STANDARDS OFFUNCTIONING

5. Every device shall function in such a way thateh@ssion of X-rays therefrom,
under all possible conditions of operation anda®itong as the device has its original
components or has replacement components recomoheygdhe manufacturer, is such
that the average exposure rate of X-rays to arcobhgving a 10 square centimetre cross
section and centred at 5 centimetres from any attesexternal surface of the device
does not exceed 0.5 milliroentgen per hour.

WARNING SIGN

6. The X-radiation warning sign referred to in sulzggaph (3)4)(i) is a sign that

(a) is shown in two contrasting colours;

(b) is clearly visible and identifiable from a distanof 1 metre;

(c) has no outer dimensions less than 2 centimetres;

(d) bears the words “CAUTION — X-RAYS” and “ATTENTION- RAYONS X”;
and

(e) is designed in accordance with the following dzeu:



PART VI

PHOTOFLUOROGRAPHIC X-RAY EQUIPMENT
INTERPRETATION
1. In this Part,

“attenuation” means a decrease in radiation intgrsiused by absorption and scattering
in a medium; gtténuation

“coefficient of variation” means the ratio of theusdard deviation to the mean value of a
series of exposure measurements calculated by tis¢rfgllowing equation:

5 _..:|}5
| 2 -x)
o ) | LU
X n—1

]

when

C = coefficient of variation

Xi = I exposure measurement

X = mean value of the exposure measurements

n = number of exposure measurements;



“collimator” means a device or mechanism that lgntite shape and size of the useful
beam; ¢ollimateun

“effective focal spot” means the projection of tbeal spot on the plane that is
perpendicular to the X-ray beam axis and that gagseugh the centre of the focal spot;
(tache focale efficage

“filter” means material placed in the useful beanattenuate preferentially the lower
energy radiationsfi(tre)

“focal spot” means the section at which the anddeEnoX-ray tube intercepts the electron
beam; {fache focalg

“leakage radiation” means all radiation, exceptubeful beam, coming from within the
housing of an energized X-ray generating tubsyqnnement de fuite

“useful beam” means the radiation passing throbghaperture, cone or collimator of the
housing of an X-ray generating tub&igceau utilg

STANDARDS OFDESIGN
2. Photofluorographic X-ray equipment shall be destym such a way that all
controls, meters, lights or other indicators aeedily discernible and clearly labelled to

indicate their function.

3. Photofluorographic X-ray equipment shall be desijto include the following
features:

(a) on the control panel, the X-radiation warningnsegscribed in section 6;
(b) a warning sign that

() is in clear view of and readily discernible the operator,

(i) is permanently affixed to the X-ray controlr,

(i) indicates the possibility of hazardous ratatemission when the equipment is
in operation, and

(iv) prohibits unauthorized use;
(c) electrical meters or other indicators that
(i) are in clear view of the operator,

(if) are permanently affixed to the X-ray contrelnel, and



(iii) show

(A) the preset operating kilovoltage of the equipimghen used in the
phototiming mode,

(B) the preset operating kilovoltage and milliangeer of the equipment when not
used in the phototiming mode, and

(C) for battery-operated equipment, the state afg of the battery;
(d) separate aural or visual indicators on the copiael that
(i) are clearly discernible by the operator, and

(il) indicate when the X-ray machine is powered argkn X-rays are being
produced;

(e) where more than one X-ray tube is controlled bg oontrol panel, it shall not be
possible to energize more than one X-ray tubeeaséime time and there shall be

(i) at each X-ray tube housing, a visible indicdtat indicates when the tube is
connected and ready to be energized,

(ii) at the control panel, a visible indicator thadicates which tube is connected and
ready to be energized, and

(ii) at the normal position of the operator, visilindicators that provide the
information required by subparagra(iii);

(f) an exposure switch on the control panel of a kivad requires continuous pressure
by the operator to complete the circuit;

(g) a timer so designed that

(i) when the production of X-rays is automaticaltyminated after a preset time
interval,

(A) the preset time interval is clearly indicated,

(B) an exposure cannot be initiated with the tisetrto zero or in the OFF
position, and

(C) the minimum exposure time is not greater th&d second,



(i) when the production of X-rays is automaticalyminated after the integrated
radiation exposure to a photocell or similar congurbehind the fluorescent screen
is measured, there is incorporated in the timdestecal circuitry

(A) an aural or visual indicator that indicatesaclg to the operator when the
phototimer has failed to terminate the exposurd, an

(B) a back-up or safety timer, with a maximum seftof 1 second, that will
terminate the exposure in the event of phototiragure, and

(iif) when the production of X-rays is automatigaérminated after a preset
milliampere-second interval, the minimum milliameeyecond interval is no greater
than 1 milliampere-second;

(h) a collimator that renders the machine inoperatfiaepart of the useful beam at the
plane of the fluorescent screen extends beyonddétil portion of the fluorescent
screen and

(i) where the photofluorographic X-ray equipmendésigned for a variable image
receptor size and the target to fluorescent salestance is variable,

(A) the collimator shall be adjustable, and giveetangular beam,

(B) the alignment of the centre of the useful bedth the centre of the
fluorescent screen shall be within two per certheftarget to the fluorescent
screen distance,

(C) there shall be an apron (providing attenuagiguivalent to 0.25 millimetre
lead for a 100 kilovolts (peak) X-ray beam of hadfue layer 2.7 millimetres of
aluminium) on a bracket attached to the bottonheffluorescent screen
mounting that can be swiveled into place to protieetpatient’s gonad area from
the useful beam,

(D) means shall be provided to ensure that theaitise X-ray beam can only be
perpendicular to the plane of the fluorescent sgraed

(E) a light beam generator shall be incorporatéal iime collimator assembly
(1) that visually defines the outline of the usdbglam, and
(1) that does not permit a misalignment of theuaby defined field with the
X-ray field along either the length or width of theray field to exceed two per

cent of the target to fluorescent screen distaauoe,

(i) where the photofluoraphic X-ray equipment esgyned for a constant image
receptor size and the target to fluorescent salestance is fixed,



(A) there shall be a shaped lower leaf or an aproa bracket as described in
clause K)(i)(C) designed to protect the patient’s gonadchdrem the useful beam,

(B) the alignment of the centre of the useful bewth the centre of the
fluorescent screen shall be within two per certheftarget to fluorescent screen
distance, and

(C) means shall be provided to ensure that theabtlse X-ray beam can only be
perpendicular to the plane of the fluorescent sgree

(i) a filter that
(i) is securely installed in the path of the usdfedm, and

(if) provides attenuation, including inherent fition, at least equivalent to that
afforded by 2.5 millimetres of aluminium at 100dkiblts (peak);

() a readily visible mark on the X-ray tube housindjcating, to within 2 millimetres,
the location on the tube housing of the projectairrjght angles to the beam axis, of
the position of the focal spot on the target;

(k) an effective focal spot size of not greater th&msquare millimetres for units
designed to operate at not more than 150 kilo\(pksk);

(1) a lock, on the X-ray machine control panel, ¢§@e that requires the insertion of a
key before X-rays can be produced and the rembeatdf causes termination of the
production of X-rays;

(m) an appliance or other means that

(i) ensure that the machine is not able to be apdriéthe target to fluorescent
screen distance is less than 100 centimetres, and

(i) clearly indicate the target to fluorescentessm distance to within two per cent;
(n) means that allow data to be recorded automaticalito each film;
(o) an interlock on the film holder mechanism that

(i) prevents more than one film exposure beingné®d without resetting; and

(ii) prevents the same film frame receiving morartlone exposure;

(p) means that prevent the use of films of size ssmétlan 70 millimetres x 70
millimetres; and



() on or near the power-input socket, a statemepbwfer requirements at the
maximum line current and, for battery operatedgjratstatement of charge-use
frequency.

STANDARDS OFCONSTRUCTION
4. (1) Photofluorographic X-ray equipment shall bastoucted in such a way that
(a) the X-ray tube is securely fixed and correctigad within the tube housing;

(b) the X-ray tube head maintains its exposure positithout drift, tipping or
vibration during operation;

(c) the equipment, under normal conditions of usections in accordance with the
standards described in section 5 for as long aX#tey machine has its original
components or replacement components recommendie loyanufacturer;

(d) where there is provision for insertion of a gtitere is a holder containing a label
that indicates the grid ratio of the grid used;

(e) mirrors, lenses or other optical components withe camera hood are securely
fastened so that optical misalignment cannot oadtlr normal use;

(f) the camera hood, containing the whole opticalesysdoes not admit light that can
fog the film;

(g) any material between the film side of the flucesd screen and the first optical
component does not reduce the light intensity t@r &ahe spectrum of the light emitted
from the fluorescent screen;

(h) the front panel at the camera hood, located batviee patient and the fluorescent
screen, has less than 0.5 millimetre aluminium\egjance measured with an X-ray
beam of potential 100 kilovolts (peak) with a hadfue layer of 2.7 millimetres of
aluminium;

(i) the device bears a replaceable label mounteti@namera hood in clear view of
the operator, indicating the type and date of tnseof the fluorescent screen; and

(1) when the recommended schedule of maintenandbdatevice is followed, the
device will function in accordance with sectionos the normal lifetime of the device.

(2) Photofluorographic X-ray equipment shall beer the tube housing and on the
control panel, a permanent mark or label that

(a) is clearly visible; and



(b) carries, with reference to the X-ray machine Andy tube, the name of the
manufacturer, the model number, the serial numbeitlze date and place of
manufacture.

STANDARDS OFFUNCTIONING

5. Photofluorographic X-ray equipment when fully asbéed for use shall function
under normal conditions of use in such a way that

(a) it is not possible to preset the kilovoltage beltO kilovolts (peak);

(b) the preset kilovoltage of the X-ray tube is mainéd or is adjustable to within 3
kilovolts when the line voltage supply varies bygpbr minus 10 per cent of its
nominal value;

(c) for any combination of kilovoltage, current amuié, the coefficient of variation of
any 10 consecutive radiation exposures, takereasdme distance within a time period
of 1 hour, is no greater than 0.05;

(d) the entrance exposure to a sheet of 99.9 pempceatcopper of dimensions 45
centimetres x 45 centimetres x 1.41 millimetreacetl over the front panel, and
phototimed with the exposure taken at 85 kilov{sak), does not exceed 50
milliroentgens per exposure to obtain at the ceoitt@e film an optical density above
gross fog of not less than 0.5;

(e) at any fixed kilovoltage, the average ratios dfimmentgen exposure to
milliampere-seconds obtained at any two consectuive current settings do not
differ by more than 0.10 times their sum, namely,

X.-X.<0.10(X. + X)),
where

X1 and X. are the average milliroentgen per milliampere-sdoalues obtained at
each of two consecutive tube current settings;

(f) the leakage radiation from the X-ray tube assgmishen the machine is operated
at any kilovoltage and current within the ratingloé X-ray tube, is such that the
average exposure rate of X-rays to any object lggaih00 square centimetre cross-
section and centred at 1 metre from the focal sptite X-ray tube does not exceed
100 milliroentgens in 1 hour; and

(g) emission of ionizing radiation by any componettteo than the X-ray tube
assembly, when the machine is operated at anyditinye and current within the
rating of the X-ray tube, is such that the averaggosure rate of X-rays to any object



having a 10 square centimetre cross-section artdeceat 5 centimetres from any
accessible surface of the device, does not excéeaahiliroentgens per hour.

WARNING SIGN
6. The X-radiation warning sign referred to in sest®of this Part is a sign that
(a) is shown in two contrasting colours;
(b) is clearly visible and identifiable from a distanof 1 metre;
(c) has no outer dimensions less than 2 centimetres;
(d) bears the words “CAUTION X-RAYS” and “ATTENTIONARYONS X”; and

(e) is designed in accordance with the following daany:

PART VII

LASER SCANNERS
INTERPRETATION
1. In this Part and in item 7 of Schedule I,

“accessible location” means any point that candaeted by any part of the human body;
(point accessible

“exit aperture” means an opening or window in thetgctive enclosure of a laser scanner
that is designed to allow laser radiation to badnaitted to the outsidepverture de
sortie)



“integrated irradiance” means the radiant energidient per unit area of surface
expressed as joules per square centimetre 4J @xposition énergétique (do¥e)

“irradiance” means radiant power incident per anéa expressed as watts per square
centimetre (W cn); (éclairement énergétiqlie

“laser” means any device that can be made to peotigict primarily by the process of
stimulated emission|gser)

“laser radiation” means all electromagnetic radiatjenerated by a laser that is coherent
and propagates collinearly through spacaygnnement lasé¢r

“protective enclosure” means a structure that esed@ laser scanner and its accessory
components and restricts the emission of laseatiadito one or more exit apertures;
(parois protectricep

“protective housing” means a structure that enaddse components of a laser and
prevents the emission of laser radiation exceptudpin an exit aperturelogement
protecteuy

“pulse” means an intermittent emission of laseratah for a duration of less than 0.25
second; impulsion

“pulse duration” means the time interval measuretivben the half-peak power points
on the leading and trailing edges of a pulderée d’impulsioh

“safety interlock” means a mechanism that prevérgggeneration of radiation when any
portion of the protective enclosure is removedispldced; €nclenchement de sécujité

“scanned laser radiation” means laser radiationngga time varying direction, origin or
pattern of propagation with respect to a statiorficeyne of referencergdyonnement laser
balayeul

“service controls” means controls that are providgdhe manufacturer for the purpose
of adjustment of the laser scanner and that, undenal conditions of use, are not
accessible to the user of the laser scannemandes interngs

“user controls” means controls that are providedhgymanufacturer for the purpose of
operation of the laser scanner and that, under @aramditions of use, are accessible to
the user of the laser scann@gifimandes externes

“wavelength” means a wavelengthvacuo (longueur d’ondg

STANDARDS OFDESIGN AND CONSTRUCTION



2. (1) Every laser scanner shall be designed androatesd in such a manner that,
under the conditions of use specified by the martufar, it functions in accordance with
section 4 so long as its original components ola@gment components recommended by
the manufacturer are in use.

(2) Every laser scanner shall be designed in swehyathat

(a) all marks, labels and signs are permanently adfiand clearly visible; and

(b) all controls, meters, lights or other indicatars readily discernible and clearly
labelled to indicate their function.

(3) Every laser scanner shall have on its extesadhce the following information:
(a) the name and address of the manufacturer;

(b) the name and address of the distributor, if ik&idutor is other than the
manufacturer;

(c) the model designation, the serial number anahrtbieth and year of manufacture;
(d) for pulsed lasers, the output power; and
(f) the name and address of the manufacturer ofises br lasers used in the device.

(4) Every laser scanner shall be designed and ratest to include the following
safety features:

(a) a switch or other control by which the laser seammay be turned ON and OFF;

(b) a protective housing;

(c) a protective enclosure;

(d) a safety interlock or interlocks; and

(e) if means are provided to defeat or bypass intkddor maintenance purposes,
(i) a visual or aural indication when any interlasldefeated or bypassed, and

(if) the replacement of any removed or displacedipio of the protective enclosure
is not possible when the interlock or interlocks defeated or bypassed.

(5) Every laser scanner shall be designed and mmbest in such a way that failure or
malfunction of any component of the scanner doé¢sesult in leakage of laser radiation
in excess of the limits specified in section 4.



(6) Every laser scanner shall have the laser adiatarning sign described in section
5 permanently affixed to appropriate surfaces m#liek scanner so as to be clearly visible
under conditions of removal or displacement of eachovable or displaceable portion
of the protective enclosure.

3. Every laser scanner shall be equipped with
(a) an operation manual that contains instructioms fo
(i) the installation,
(ii) the operation, and
(i) the detection of any malfunction of the laseanner; and
(b) a servicing manual that contains
(i) details of the electronic and mechanical carggstems,
(i) instructions for service adjustments and sse\procedures including warnings
or precautions to be taken to avoid possible exeasulaser radiation or other
electromagnetic radiations, and
(iif) a schedule of maintenance requirements théjlowed, will maintain the
safety features indicated in paragraphs 24} (€) and keep the scanner
functioning in accordance with section 4 during tieemal operation and normal
lifetime of the scanner.
STANDARDS OFFUNCTIONING
4. (1) Every laser scanner, when fully assembledagaatating with its service controls
and user controls adjusted to yield the maximunssimin, shall function in such a
manner that the intensity of laser radiation atadlessible locations, when measured
within a stationary circular area of 0.385 squaeticnetres and averaged over that area

does not exceed the following limits:

(a) during any time interval of less than 1.8 x 4€conds, an integrated irradiance of
5.0 x 10joules per square centimetre;

(b) during any time interval, t seconds, that is ggethan 1.8 x 1Gseconds but less
than or equal to 10 seconds, an integrated irradiah 1.8 x 10t~ joules per square
centimetre;

(c) during any time interval of greater than 10 selsobut less than or equal to 1.0 x
10 seconds, an integrated irradiance of 1.0 »§difles per square centimetre; and



(d) during any time interval of greater than 1.0 xdéronds, an irradiance of 1.0 x 10
watts per square centimetre.

WARNING SIGN SPECIFICATIONS
5. The laser radiation warning sign referred to ihs&ction 2(6) is a sign that
(a) is shown in two contrasting colours;
(b) is clearly visible and identifiable from a distanof 1 metre;
(¢) has no outer dimension less than 2 centimetres;
(d) bears the words “CAUTION — HAZARDOUS LASER AND
ELECTROMAGNETIC RADIATION WHEN OPEN AND INTERLOCK
DEFEATED” — “ATTENTION — RAYONNEMENT LASER ET
ELECTROMAGNETIQUE DANGEREUX SI OUVERT AVEC
L’'ENCLENCHEMENT DE SECURITE ANNULE"; and

(e) is designed in accordance with the following daany:

PART VIiI

DEMONSTRATION LASERS
INTERPRETATION
1. In this Part and in item 8 of Schedule I,

“beam” means a collection of rays that may be pelradlonvergent or divergent;
(faisceau

“diameter”, with respect to a laser beam, meansrtimmum diameter of a circular
aperture that, when placed to intercept the beammtiwe plane of the circular aperture



perpendicular to the direction of propagation & feam, will permit 0.865 of the total
beam power to be transmittedjgmetrg

“divergence”, with respect to a laser beam, mehedull angle of spread of the beam;
(divergencg

“exit aperture” means an opening or window in that@ctive housing of a demonstration
laser that is designed to allow laser radiatiobgdransmitted to the outsideuferture

de sortig

“kit”, with respect to a demonstration laser, mearset of components that, when
assembled in accordance with the manufacturertsuictsons, will result in a
demonstration laserefisemble en piéces détachées

“laser” means any device that can be made to peotigict primarily by the process of
stimulated emission|dser)

“laser radiation” means all electromagnetic radiatjenerated by a laser that is coherent
and propagates collinearly through spacaygnnement lasé¢r

“lasing medium” means a material that emits laadration by virtue of stimulated
transitions between specific electronic or molecalzergy levels;matiere active

“protective housing” means a structure that enddse components of a demonstration
laser and prevents the emission of laser radiax@ept through an exit aperture;
(logement protectedr

“shutter” means a mechanism that, in its closedtipos intercepts the laser beam and
prevents the emission of laser radiation from tamanstration laserpbturateu)

“wavelength” means a wavelengthvacuo (longueur d’ondg
STANDARDS OFDESIGN AND CONSTRUCTION

2. (1) Every demonstration laser shall be designedcanstructed to include the
following safety features:

(a) a switch or control by which the device may benéa ON and OFF;

(b) a protective housing the removal of which rendeeslaser inoperable;

(c) an indicator, other than the laser beam, thatatds visually or aurally when
(i) the laser is in operation, and

(ii) the shutter required by paragramh i open; and



(d) a permanently attached shutter.

(2) Every demonstration laser shall have permaneaiftixed and clearly visible on its
external surface the following information:

(a) the name and address of the manufacturer;
(b) the model designation, serial number, and the ged month of manufacture;

(c) the name and address of the distributor, if ik&itdutor is other than the
manufacturer of the device;

(d) the type of lasing medium;

(e) the maximum laser radiation output power, in nvdlts;

(f) the wavelength of the laser radiation, in nanoeset

(g) the diameter of the laser beam at the exit aperin millimetres;
(h) the divergence of the laser beam, in milliradjaamsl

(i) the laser radiation warning sign described irtisa®.

3. Every demonstration laser shall be equipped with

(a) instructions for the safe operation and use efdévice including warnings or
precautions to be taken to avoid hazardous expasuaser radiation;

(b) a schedule of maintenance requirements that|ldwed, will maintain the safety
features indicated in paragraphs 2416 (d) in a good state of repair and keep the
device functioning in accordance with section 4 an
(c) where the device is in the form of a kit, a deihetructions setting out the step-by-
step procedure for assembly and testing to enbatall the requirements of these
Regulations are met.

STANDARDS OFFUNCTIONING

4. (1) Every demonstration laser shall function intsa way that the laser radiation
emission

(a) does not exceed 1 milliwatt under all possibleditons of use; and

(b) is within the wavelength range from 400 nanonsetoe780 nanometres.



(2) For the purpose of subsection (1), the instmtraged for the measurement of laser
radiation emission shall have a circular apertutl @ diameter of at least 7 millimetres.

WARNING SIGN SPECIFICATIONS

5. For the purpose of paragraph 2(R){he laser radiation warning sign described in
this section is a sign that

(a) is shown in two contrasting colours;

(b) is clearly visible and identifiable from a distanof 1 metre;

(c) has no outer dimensions less than 2 centimetres;

(d) bears the words “CAUTION LASER, TO AVOID EYE DAMBE DO NOT
LOOK INTO BEAM — ATTENTION LASER, POUR EVITER DES OMMAGES
AUX YEUX NE PAS REGARDER DANS LE FAISCEAU”; and

(e) is designed in accordance with the following daany:

PART IX
LOW ENERGY ELECTRON MICROSCOPES
INTERPRETATION
1. In this Part,
“service control” means a control that

(a) is installed by the manufacturer on a low eneiggtron microscope or on any
accessory thereof for the purpose of adjustmeant, an

(b) under normal conditions of use, is not accessdtbe user,dommande interre



“user control” means a control that

(a) is provided by the manufacturer on a low enellggteon microscope or on any
accessory thereof for the purpose of adjustmeut, an

(b) in the case of a fully assembled low energy ebecimicroscope under normal
conditions of use, is accessible to the usEm(mande exterhe

STANDARDS OFDESIGN AND CONSTRUCTION
2. Every low energy electron microscope shall begte=i in such a way that
(a) all marks, labels and signs are permanently edfiand clearly visible;

(b) all user controls, meters, lights or other inthica are readily discernible and
clearly labelled as to function; and

(c) it bears on the external surface
(i) a mark or label that sets out with respectdevice
(A) the name and address of the manufacturer,
(B) the model designation,
(C) the serial number, and
(D) the date of manufacture, and
(i) the X-radiation warning sign described in sect6.
3. Every low energy electron microscope shall begte=i and constructed in such a
way that it functions in accordance with the staddaf functioning described in section
5 for as long as the device has its original coreptgor has replacement components

recommended by the manufacturer.

4. Every low energy electron microscope shall begiesi and constructed to include
the following safety features:

(a) shielding, if necessary, that

(i) is sufficient to enable the device to complytwihe standards of functioning set
out in section 5, and

(i) is either non-removable or is so constructedannected that its removal
renders the device inoperable;



(b) any door or panel that allows access to areaseinthe exposure to X-rays may
exceed the level specified in section 5 is conmkertesuch a way that, if that door or
panel is opened or removed, the device cannotibumct

(c) accessory ports, if any, are provided with stadldovers that are interlocked in
such a way that, if a cover is removed, the dega®ot function unless the accessory
for which the port is intended is in place;

(d) any accessory provided with or intended for ugh the device is shielded in
accordance with paragrapd (

STANDARDS OFFUNCTIONING
5. Every low energy electron microscope shall funtimsuch a way that
(a) at all settings of the user controls and seremarols, and
(b) under all possible modes of operation,

the exposure rate of X-rays to an object havinQ aduare centimetre cross section and
centred at 5 centimetres from any accessible eadtsunface of

(c) the device, and
(d) any accessory provided for use with the device,
does not exceed 0.5 milliroentgen per hour.
WARNING SIGN SPECIFICATION
6. The X-radiation warning sign referred to in paggdr 2€) is a sign that
(a) is shown in two contrasting colours;
(b) is clearly visible and identifiable from a distanof 1 metre;
(c) has no outer dimensions less than 2 centimetres;
(d) bears the words “CAUTION, X-RAYS” and “ATTENTIONRAYONS X”; and

(e) is designed in accordance with the following daany:



PART X

HIGH INTENSITY MERCURY VAPOUR DISCHARGE LAMPS
INTERPRETATION
1. In this Part,

“cumulative operating time” means the sum of theqaks of time during which electric
current passes through the high-pressure arc digehabe of a lampd(rée cumulée de
fonctionnement

“lamp” means any high intensity mercury vapour desge lamp;lampg

“lamp container” means a carton, wrapper or otla@kpge in which a lamp is shipped,
stored or displayed, and that bears informatiorceanring the identification or use of the
lamp it contains;donteneur de lampe

“outer envelope” means the exterior shell, usugliss, surrounding a high-pressure arc
discharge tube that attenuates the emission ofvgnee ultraviolet radiation when intact;
(enveloppe extérieuye

“self-extinguishing lamp” means a lamp

(a) manufactured after March 7, 1980, that, wheretest accordance with section 6,
ceases operation within a cumulative operating tiwteexceeding 15 minutes
following the puncturing or the complete breakafjthe outer envelope except where
fragments of the breakage extend 50 mm or less fhenbase shell, or

(b) manufactured after September 7, 1981, that, vidsted in accordance with section
6, ceases operation within a cumulative operating hot exceeding 15 minutes
following the puncturing of the outer envelopeloe breakage of at least 3 square cm
of the outer envelopelampe a auto-extinctign



“shortwave ultraviolet radiation” means ultraviotatliation having wavelengths shorter
than 320 nanometresagonnement ultraviolet coyrt

STANDARDS OFDESIGN AND CONSTRUCTION

2. Every lamp shall have the name of the manufacamdrthe month and year of its
manufacture

(a) imprinted thereon, or
(b) set out in a label permanently attached thereto

in such a manner that the information is legiblesthier the lamp is intact or its outer
envelope is broken or removed.

3. Every self-extinguishing lamp shall bear the Iet®@ clearly marked on its outer
envelope and on its base.

4. Every lamp other than a self-extinguishing lamalishear the letter “R” clearly
marked on its outer envelope and on its base.

5. (1) Every lamp container of a self-extinguishiagp shall bear, in a clear and
prominent manner,

(a) the letter “T”; and
(b) a statement in English and in French to the Waithgy effect:

“This lamp should self-extinguish within 15 minutaféer the outer envelope is broken
or punctured. If such damage to the outer envelopeurs, TURN OFF AND
REMOVE LAMP to avoid possible injury from hazardoshortwave ultraviolet
radiation.”.

(2) Every lamp container of a lamp other than &eetinguishing lamp shall bear, in a
clear and prominent manner,

(a) the letter “R”; and

(b) the words “WARNING — MISE EN GARDE?” followed by statement in English
and French to the following effect:

“This lamp can cause serious skin burn and eyeanmfhation from shortwave
ultraviolet radiation if the outer envelope of tlanp is broken or punctured. Do not
use where people will remain for more than a fewutes unless adequate shielding or
other safety precautions are used. Lamps thatautibmatically extinguish when the
outer envelope is broken or punctured are commnibregailable.”.



TESTING CONDITIONS

6. To determine whether a lamp is a self-extinguighamp, the lamp shall be tested
as follows:

(a) the lamp voltage, current and fixture shall besthindicated or recommended by
the manufacturer for the operation of the lamp hihdamaged,;

(b) where there is no indication or recommendatiotheymanufacturer referred to in
paragraphd) respecting the fixture, the lamp shall be testél no reflector or other
surrounding material;

(c) the lamp shall be started and operated on aemeferballast;

(d) the lamp shall be started in air that has a teatpee of 25+ 5°C and any heating or
movement of the air surrounding the lamp aftertés¢ has commenced shall be that
produced by the lamp and ballast alone; and

(e) if any test is performed in an enclosure, thdanoe shall not be less than 0.227
cubic metre.

PART XI
TANNING EQUIPMENT
INTERPRETATION
1. The following definitions apply in this Part.

“double-contact medium screw lampholder” meanswpleolder described iAmerican
National Standard for Lampholders for Electric LaspANSI C81.62-1991, Standard
Sheet 2-158-1, entitlddouble-Contact Medium Screw Lampholdeublished by the
American National Standards Institute and appraweduly 15, 1991 dpuille & contact
double pour vis moyenhe

“erythema reference action spectrum” means thdéenya action spectrum set out in
section 5.2 of CIE Standard CIE S 007/E-1998 extEHrythema Reference Action
Spectrum and Standard Erythema Dgaégblished in 1998 by the Commission
internationale de l'éclairagesplectre d'action érythémale de référence

“exposure position” means any place, orientatiodistance relative to the ultraviolet-
radiating surface of tanning equipment at whide recommended by the manufacturer
that the user be exposeposition pendant I'expositipn



“exposure schedule” means a program of exposucemeended by the manufacturer of
tanning equipment that takes into account expasmes, intervals between exposures
and the degree of sensitivity for each skin typeogramme d'expositiohs

“irradiance” means radiant power incident per anéa, expressed in watts per square
metre (W/m. (éclairement énergétiglie

“maximum exposure time” means the longest perioddémtinuous exposure
recommended by the manufacturer of tanning equipni@urée maximale d'expositipn

“protective eyewear” means a device that is wortheyuser of tanning equipment to
reduce the ultraviolet radiation reaching theirseggher directly or indirectly d{spositif
de protection des yelx

“single-contact medium screw lampholder” meanswaplaolder described iAmerican
National Standard for Lampholders for Electric LaspANSI C81.62-1991, Standard
Sheet 2-157-1, entitleSingle-Contact Medium Screw Lampholdaublished by the
American National Standards Institute and appraweduly 15, 1991 dpuille & contact
unique pour vis moyenhe

“spectral irradiance” means the irradiance thatltegrom radiation within an
infinitesimally small wavelength range, expressewatts per square metre per
nanometre (W/amm). €clairement énergétique specral
“spectral transmittance” means the ratio of theespeirradiance that is transmitted
through protective eyewear to the spectral irrackathat is incident and normal to the
surface of the eyeweatrgnsmittance spectraje
“tanning equipment” means a device that

(a) can be equipped with one or more ultraviolet lajgnd

(b) induces skin tanning or other cosmetic effects.

It does not include any such device that is usatl@mproduction of therapeutic effects for
medical purposesappareil de bronzage

“timer” means a device that is capable of endirggemission of ultraviolet radiation
from tanning equipment after a preset perioan(terig

“ultraviolet lamp” means a device that producesawiblet radiation in the wavelength
range from 200 nm to 400 nm and is used in tanaeqmgpment. lampe a rayonnements
ultraviolety

“wavelength” means a wavelength as measured ifl@ngueur d'ondg



INFORMATION AND LABELLING
General

2. The information and labels required by this Paustibe provided in both official
languages.

Information
3. The following information must accompany each piettanning equipment:
(a) instructions for its operation and safe use ithetide
(i) detailed directions for determining the exp@spositions,
(if) the maximum exposure time,

(iii) the minimum interval between consecutive espi@s recommended by the
manufacturer,

(iv) the maximum number of persons who may, atstrae time, be exposed to
ultraviolet radiation from the tanning equipmerg,racommended by the
manufacturer, and

(v) the ultraviolet radiation warning labels debed in section 5;

(b) instructions for obtaining repairs and the recanded replacement components
and accessories that comply with the requiremeritsese Regulations; and

(c) a warning to always follow the instructions thatompany the equipment so as to
avoid injury.

Labelling
4. Every piece of tanning equipment must have permiinaffixed to its external
surface the following information, clearly legitdad readily accessible to view by the
user immediately before use:
(a) the manufacturer's name and address;

(b) the model designation, serial number and monthyaar of manufacture;

(c) detailed directions for determining the exposuusitions and a warning that the
use of any other position may result in overexpesur

(d) the recommended exposure time, as calculateecionsls using the formula



X/ (ZV.R)
and converted into and expressed in minutes, where
X is a dose not greater than 100-Jonthe first exposure session for untanned skin,
gradually increasing over the following sessiona taaximum of 625 J/mper
session,

A is the wavelength in nanometers,

R. is the irradiance of the tanning equipment, messat the minimum exposure
distance, and

V. is the weighting factor determined in accordandé the erythema reference action
spectrum;

(e) the minimum interval between consecutive expasure

(f) the maximum number of minutes of exposure per,\y@arecommended by the
manufacturer based on a maximum annual dose od/b% kveighted in accordance
with the erythema reference action spectrum andgahkto account the recommended
exposure schedule;

(9) the model designation for each type of ultravitdenp that is to be used in the
tanning equipment; and

(h) the ultraviolet radiation warning labels desigmedccordance with section 5.
5. The ultraviolet radiation warning labels must
(a) be reproduced from the electronic file providgdie Minister;

(b) include in the French version of the label illagtd in Figure 1 of paragrapd)(
enclosed within a black border,

(i) in the upper portion, on a white backgroun signal word “Danger” in red
with the hazard symbol to its right,

(i) in the middle portion, the primary hazard staent “Rayonnements ultraviolets”
in yellow on a black background, and

(i) in the lower portion, the following messageblack on a white background:
“La surexposition provoque des brilures aux yeux latpeau. Porter le dispositif

de protection des yeux. Suivre les instructionsdigEments et cosmétiques peuvent
augmenter les effets des UV. L'exposition aux Uut@eoir des effets nocifs sur la



santé et contribuer, a long terme, au vieillisserpeématuré et au cancer de la
peau. Ces effets sont cumulatifs. Plus I'expositimuliere commence t6t, plus les
risques qui y sont associés sont éleves.”;

(c) include in the English version of the label ithaged in Figure 2 of paragrapd),(
enclosed within a black border,

(i) in the upper portion, on a white backgroun signal word “Danger” in red
with the hazard symbol to its right,

(if) in the middle portion, the primary hazard staent “Ultraviolet Radiation” in
yellow on a black background, and

(i) in the lower portion, the following messageblack on a white background:
“Overexposure causes skin and eye burns. Use pixaeyewear. Follow
instructions. Drugs and cosmetics may increase ffB¢ts. UV exposure can be
hazardous to your health and in the long term cemribute to premature skin
ageing and skin cancer. UV effects are cumulareater risks are associated with
early and repeated exposure.”;

(d) measure

(i) 75 mm high and 200 mm wide, in the case of iagequipment used for full- or
half-body exposure, and

(i) 50 mm high and 100 mm wide, in any other casel
(e) conform to the following diagrams:

Figure 1

Rayonnements ultraviolets
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Figure 2



Ultraviolet Radiation

Dvercapaswit cossesabkin and sy e
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6. (1) Subject to subsection (2), all advertisingenat in relation to tanning
equipment must include, in a clearly legible mantte signal word “Danger”, the
primary hazard statements “Ultraviolet Radiatid®ayonnements ultraviolets” and the
messages set out in subparagraphXisy and (c)(iii).

(2) Advertising material that is in only EnglishBrench must include, in a clearly
legible manner,

(a) if it is only in French, the signal word “Dangethe primary hazard statement
“Rayonnements ultraviolets” and the message senaitbparagraph B(iii); and

(b) if it is only in English, the signal word “Dangethe primary hazard statement
“Ultraviolet Radiation” and the message set owtubparagraph B(iii).

7. Every ultraviolet lamp must have a tag, tape od edfixed to it that sets out

(a) its model designation; and

(b) the warning “DANGER — Ultraviolet radiation. olloinstructions. se only in

fixtures equipped with a timer./ DANGER — Rayonnetseultraviolets. uivre les

instructions. n'utiliser qu'avec un dispositif pawd'une minuterie.”
CONSTRUCTIONSTANDARDS

General

8. All controls, meters, lights or other indicatofsagpiece of tanning equipment must
be readily identifiable and clearly labelled toicate their function.

Safety Features

9. Every piece of tanning equipment must have theviohg safety features:



(a) a control by which the person being exposed naaylyeturn off the tanning
equipment at any time without disconnecting theteleal plug or removing the
ultraviolet lamps; and

(b) a timer that meets the functioning standard®sein section 16.

10. (1) Every piece of tanning equipment must havaysieal barrier between the
ultraviolet lamps and the user that prevents amctiphysical contact between the user
and the lamps.

(2) In the case of tanning beds, the physical eamust be constructed of plexiglass or
an equivalent material.

Components and Accessories

11. Every ultraviolet lamp that is used in tanningipguent must be constructed so
that it cannot be inserted and operated in a sioghact medium screw lampholder or a
double-contact medium screw lampholder.

12. Every piece of tanning equipment must be accongolloy a number of sets of
protective eyewear at least equal to the maximumbau of persons who may, at the
same time, be exposed to ultraviolet radiation ftbentanning equipment, as
recommended by the manufacturer of the equipment.

FUNCTIONING STANDARDS

13. Every piece of tanning equipment, whether it he®iiginal components or
replacement components recommended by the mantdgatoust, under the conditions
of use specified by the manufacturer, meet thetioniog standards set out in this Part.

14. Every ultraviolet lamp that is used in tanning ipguent must function so that, at
any distance and in any direction from the radraiource, the irradiance within the
wavelength range from 200 nm to less than 260 nas dot exceed 0.003 of the
irradiance within the wavelength range from 260tor820 nm.

15. Every replacement ultraviolet lamp must functiorttsat the maximum exposure
time remains within 10% of the maximum exposurestmniginally recommended by the
manufacturer.

16. The timer must

(a) be adjustable to preset times and have a maxitimien setting not greater than the
maximum exposure time recommended by the manugctur

(b) have a margin of error not greater than 10% efrtfaximum timer setting; and



(c) not automatically reset when the tanning equigrneemnissions have been ended by
the timer.

17. Protective eyewear must have a spectral transmétthat is
(a) not more than 0.001 over the wavelength ranga 260 nm to 320 nm;
(b) not more than 0.01 over the wavelength range B@hnm to 400 nm; and

(c) sufficient over wavelengths greater than 400 arartable the user to read the
labels and use the control specified in paragrgph 9

PART XII
DIAGNOSTIC X-RAY EQUIPMENT
INTERPRETATION
1. (1) The definitions in this subsection apply irstRart.

“aluminum” means aluminum that has a degree oftypofi99.9% or higher and a
density of 2.70 g/cm(aluminium)

“aluminum equivalent” means the attenuation eqeinbbf an object expressed in
thickness of aluminumeéguivalent en aluminiujm

“field emission device” means a device in which éneission of electrons from the
cathode is due solely to the action of an eleéieid. (dispositif d’émission par effet de
champ

“general purpose radiographic equipment” meansstatjonary equipment other than
that used solely for the examination of specifiatamical regions.appareil de
radiographie pour usage généjal

“loading factor” means a factor the value of whicfiuences the X-ray tube load, and
includes

(a) for diagnostic X-ray equipment, if the X-ray beaproduced by the discharge of
the capacitor through an X-ray tube, the X-ray tubkkage and the amount of
capacitor charge;

(b) for a field emission device, the X-ray tube vgitaand the number of pulses; and

(c) for any other diagnostic X-ray equipment, theay-tube voltage and

(i) the X-ray tube current and irradiation time, or



(ii) the current time productpéramétre de charge

“mammography equipment” means diagnostic X-ray gaeint that is used for the
examination of breast tissua@ppareil a mammographie

“mobile equipment” means, with respect to diagrXtray equipment, equipment that
is moved between incidents of usgpifareil mobilé

“radiographic equipment” means diagnostic X-rayipment that implements a
technique in which the information contained in ¥eay pattern is obtained, recorded
and optionally processedpareil de radiographie

“radioscopic equipment” means diagnostic X-ray pqent that implements a technique
in which continuous or periodic sequences of Xpatterns are produced and
simultaneously and continuously displayed in thenfof visible images.gppareil de
radioscopi@

“radioscopic imaging assembly” means the combimabiocomponents in radioscopic
equipment that uses X-ray photons to produce @sadpic image. These components
usually consist of the X-ray image receptor, Xm@mgge intensifier, equipment housings,
interlocks and protective shieldingyéteme d’'imagerie radioscopique

“rectification type” means, with respect to diagnoX-ray equipment, the process by
which the X-ray generator converts high voltagXt@y tube voltage.type
deredressement

“stationary equipment” means, with respect to dasgic X-ray equipment, equipment
that is never moved between incidents of uspepéreil fixg

“X-ray image receptor” means a device that conviedslent X-rays into a visible image
or into a form that can be made into a visible imby further transformationtgcepteur
d’'image radiologiqui
(2) Unless otherwise defined, words and expressised in this Part have the same
meaning as in the International Electrotechnicah@ussion Standard entitlédedical
radiology — TerminologyPublication 788, First edition, 1984.
INFORMATION AND LABELLING

Information

2. The manufacturer must ensure that the followirigrmation accompanies each
piece of diagnostic X-ray equipment:

(a) the installation instructions;



(b) the address of the manufacturer;

(c) any radiological safety procedures and additignatautions that are necessary
because of any unique features of the equipment;

(d) the maintenance instructions necessary to keepdhipment in compliance with
the requirements of this Part;

(e) the rated line voltage, the maximum line curr@md the line voltage regulation for
the operation of the equipment at the maximumdinegent;

(f) the loading factors that constitute the maximuma turrent condition for the X-ray
generator,

(g) for each X-ray tube assembly,
(i) the nominal focal spot sizes and the methotheir determination,
(ii) the cooling curves for the anode and for theay tube housing,
(i) the X-ray tube rating charts, and

(iv) the method by which the focal spot to imageeggor distance can be
determined using the indicator specified in subgaah 3¢)(i);

(h) its duty cycles, rectification type and generatiing;

(i) if the equipment is battery powered, the minimstate of charge necessary for it to
operate;

()) the operating range of X-ray tube voltages amdniaximum deviation for any
selected X-ray tube voltage within that range diies;

(k) if the equipment is not operated exclusivelyutoanatic exposure control mode,
the accuracy limits of

(i) the controlling timer,
(ii) the X-ray tube current, and
(iif) the current time product;

(1) where the equipment operates under automaticsexpa@ontrol, the accuracy limits
of that control; and



(m) the conditions under which the information pra@ddunder paragraphg (o () is
valid.

Labelling

3. Diagnostic X-ray equipment must display the foliogvinformation in a manner
that is legible, permanent and visible on the dmetsurfaces:

(a) on the external surface of the main control panel

(i) a statement prohibiting unauthorized use anchiag that hazardous X-rays are
emitted when the equipment is in operation,

(i) the X-ray warning symbol described in sectdrand
(iif) with respect to the X-ray generator,

(A) the name of the manufacturer,

(B) the model designation,

(C) the serial number,

(D) the date of manufacture, and

(E) the country of manufacture;

(b) on the external surface of the X-ray tube houswith respect to the X-ray tube
assembly,

(i) the name of the manufacturer,

(if) the model designation,

(iii) the serial number,

(iv) the date of installation of the X-ray tubetire X-ray tube housing,

(v) the country of manufacture, and

(vi) the minimum permanent inherent filtration betX-ray beam emitted from the
X-ray tube assembly, expressed in millimetres ofrahum equivalent at a specified

X-ray tube voltage;

(c) on the external surface of the X-ray tube housingnother suitable structure
permanently attached to the X-ray tube housing



(i) an indicator that enables the focal spot togmeeceptor distance to be
determined to within 2% of that distance, and

(ii) if the X-ray tube and the X-ray generator am located within a common
enclosure, marks that clearly indicate the anodecathode terminals on the X-ray
tube housing and on the high-voltage generator; and

(d) on the external surface of any beam limiting devthat adds filtration to the X-ray

beam, the total permanent filtration deliverablethy beam limiting device, expressed

in millimetres of aluminum equivalent at a spedfié-ray tube voltage.

4. The X-ray warning symbol shall

(a) be displayed in two contrasting colours;

(b) be visible and identifiable from a distance oh}l

(c) be at least 2 cm high and at least 2 cm wide;

(d) bear the words “CAUTION: X-RAYS — ATTENTION : RA®ONS X”; and

(e) conform to

(i) the following diagram:

or

(i) symbol 03-03 in the report of the InternatibEdectrotechnical Commission
entitledGraphical symbols for electrical equipment in matljgractice Publication
878, 1988, illustrated as follows:



5. All controls, meters, warning lights and otherigadors required by this Part must
be clearly labelled as to their function.

CONSTRUCTIONSTANDARDS
General Requirements
6. Diagnostic X-ray equipment must have
(a) if more than one X-ray tube is controlled by @woatrol panel,

() a visual indicator on or near each X-ray tubeging that shows that the X-ray
tube to which the indicator applies is connected r@ady to be energized, and

(il) a visual indicator on the control panel thbw/s which of the X-ray tubes are
connected and ready to be energized,;

(b) a means, appropriate to the rectification typthefequipment, to compensate for
variations in X-ray tube voltage caused by lingagé fluctuations;

(c) a visual or audible indicator that warns the aparwhen the variation in line
voltage exceeds the rate set out in subsectior) 8@ mechanism that, in that event,
prevents X-rays from being emitted;
(d) on the control panel

(i) a warning light that indicates when the equipiris ready to be energized,

(il) a second warning light that indicates whenays are being emitted,

(iii) if an automatic exposure control is providedyisual indicator showing when
that mode of operation is selected, and



(iv) if the automatic exposure control mode is selected or does not exist, controls
and visual indicators that enable the operatoelecs the loading factors before an
irradiation;

(e) if the equipment is battery powered, a visualdgatbr on the control panel showing
whether the battery is adequately charged for tbpgy operation of the equipment;

(f) a mechanism to initiate and terminate an irraoinat

(g) an audible signal to indicate the terminatiomofirradiation;

(h) in the case of equipment other than mammograghbipeent, if an X-ray source
assembly has a permanent inherent filtration ohfn®d aluminum equivalent or less, a
means to add additional filtration;

(i) if the equipment moves around a patient by rernotgrol, an emergency stop
switch that immediately terminates both the mobtbthe equipment and the emission
of X-rays;

() a beam limiting device; and

(k) for equipment that operates within a range setrocolumn 1 of an item of the
table to this paragraph, radiation filters thatutes a measured half-value layer of

aluminum of not less than

(i) for each X-ray tube voltage set out in columaf2hat item, the half-value layer
set out in column 3 of that item, or

(if) in any other case, the half-value layer obggiby linear interpolation or
extrapolation from that table.

TABLE TO PARAGRAPH 6 K)

MINIMUM HALF-VALUE LAYER OF ALUMINUM

Column 1 Column 2 Column 3
Operating Range for Xray Tube Halfvalue Layer of
Item Normal Use (kV) Voltage (kV) Aluminum (mm)
1. 50 or less (a) 30 0.3




Column 1 Column 2 Column 3

Operating Range for Xray Tube Halfvalue Layer of
Item Normal Use (kV) Voltage (kV) Aluminum (mm)
2. 50 or more but not more than (a) 50 1.2
70
(b) 60 1.3
(© 70 1.5
3. 70 or more (a) 70 2.1
(b) 80 2:3
(c) 90 2:5
(d) 100 2.7
(e) 110 3.0
(f) 120 3.2
(9) 130 32
(h) 140 38
(i) 150 4.1

7. (1) An irradiation switch for diagnostic X-ray agment must

(a) permit the emission of X-rays only when the opmraxerts continuous pressure on
the switch;

(b) in the case of a foot switch, prevent the emissibany unintended X-rays when it
is overturned; and

(c) in the case of mobile equipment, permit the dper® stand at least 3 m from the
X-ray source when the X-ray tube is energized.

(2) The controlling timer for diagnostic X-ray egment must
(a) automatically terminate an irradiation

(i) on completion of a preset irradiation time,



(if) on attainment of a preset current time prodwadtie, or
(iif) on completion of a preset number of X-ray ges;
(b) permit the operator to terminate an irradiatibaray time;

(c) automatically reset itself to its original setfiar to zero on termination of an
irradiation; and

(d) prevent the initiation of irradiation when thmar is set at zero, at the “off”
position or at an unmarked setting.

8. (1) In the case of diagnostic X-ray equipmenteothan mammography equipment,
when an object set out in column 1 of an item efttble to this subsection is positioned
between the patient and the X-ray image recegteraluminum equivalent of the object
shall not exceed the amount set out in columntRaifitem, as determined using an X-
ray beam that

(a) is generated at an X-ray tube voltage of 100 kV;
(b) has a maximum X-ray tube voltage ripple of 10%d a

(c) has a half-value layer of aluminum of 3.7 mm.
TABLE TO SUBSECTION 8(1)

NON-MAMMOGRAPHY EQUIPMENT — MAXIMUM ALUMINUM EQUIVA LENT
OF INTERPOSITIONED OBJECTS

Column 1 Column 2
Maximum Aluminum
Item Object Equivalent (mm)
1. Front panel of cassette holder (total of alelsy 1.2
2. Front panel of film changer (total of all layers 1.2
3. Cradle 2.3
4. Fixed patient support without an articulatedifoi 1.2
5. Movable patient support without an articulated 1.7

joint, including any fixed layers

6. Patient support with one articulated jointand a 1.7
radiolucent panel and




Column 1 Column 2

Maximum Aluminum
Item Object Equivalent (mm)

7. Patient support with two or more articulatechisi 2.3
and a radiolucent panel

8. Cantilevered patient support 2.3

(2) In the case of mammography equipment, wherbgtbset out in column 1 of an
item of the table to this subsection is positiobetiveen the patient and the X-ray image
receptor, the aluminum equivalent of the objectlsta@ exceed the amount set out in
column 2 of that item, as determined using an Xbagm that

(a) is generated at an X-ray tube voltage of 30 kV;
(b) has a maximum X-ray tube voltage ripple of 10%d a

(c) has a half-value layer of aluminum of 0.3 mm.
TABLE TO SUBSECTION 8(2)

MAMMOGRAPHY EQUIPMENT — MAXIMUM ALUMINUM EQUIVALENT OF
INTERPOSITIONED OBJECTS

Column 1 Column 2

[tem Object Maximum Aluminum Equivalent (mm)

1. Support table, including all layers 0.3

(3) For the purposes of subsections (1) and (3)sansor used in automatic exposure
control is a part of the X-ray image receptor.

9. For diagnostic X-ray equipment,

(a) the X-ray tube must be securely affixed to anghald within the X-ray tube
housing;

(b) the radiation filters must be securely affixedte exit port of the X-ray tube
housing or beam limiting device, or both; and

(c) the X-ray source assembly must maintain its megposition or movement
without drift or vibration during operation.



Radiographic Equipment

10. Radiographic equipment that is equipped with goraatic exposure control must
have

(a) if the operating X-ray tube voltage is 50 kV oom®, a minimum irradiation time
capability that does not exceed

() in the case of a field emission device thatrapes in pulse mode, the time
equivalent to two pulses, or

(i) in the case of any other radiographic equiptmére greater of 1/60 s or the time
required to deliver a current time product of 5 mAs

(b) a means to automatically terminate the irradratitnen

(i) if the operating X-ray tube voltage is lessrl kV, the current time product
exceeds 1,200 mAs per irradiation, or

(ii) if the operating X-ray tube voltage is 50 k¥ more,
(A) the current time product exceeds 600 mAs peadiation, or

(B) the product of the X-ray tube voltage, X-rapéucurrent and irradiation time
exceeds 60 kVAs per irradiation; and

(c) when an irradiation under automatic exposurercbtgrminates because the limits
specified in paragrapli have been reached,

(i) a visual indicator or audible signal that wathe operator of the termination, and

(ii) a reset control that must be activated maryuadifore another irradiation under
automatic exposure control can be made.

11. (1) General purpose radiographic equipment must ha
(a) a beam limiting device that
(i) permits stepless adjustment of the size ofi¢hay field, and

(i) when it is set at the smallest aperture ana fatcal spot to image receptor
distance of 1 m, has an X-ray field of 5 cm by 5 omless;

(b) an X-ray field indicator that uses light to vilyalefine the X-ray field so that the
limits of the X-ray field are visible under the aitt lighting conditions in an X-ray
room; and



(c) a means by which the operator may
(i) determine when the X-ray beam axis is perparidicto the image receptor plane,

(if) determine the focal spot to image receptotatise to within 2% of that distance,
and

(i) align the centre of the X-ray field with tleentre of the image reception area to
within 2% of the focal spot to image receptor dis&

(2) The X-ray field indicator referred to in paragh (1)b) must

(a) iluminate on average at a minimum of 100 Ix wine@asured from the lesser of
(i) the distance of 1 m from the X-ray source, or
(i) the maximum focal spot to image receptor dist

(b) be circumscribed by the beam limiting device;

(c) have as its perimeter the locus of points at e illumination is one fourth of
the maximum illumination in the area; and

(d) when the X-ray beam axis is perpendicular tonege receptor plane, visually
define the X-ray field within the following speaétions, namely,

(i) the separation between the perimeter of thealig defined field and that of the
X-ray field does not exceed 2% of the focal spatrtage receptor distance, and

(i) the dimensions of the X-ray field are indicat@nd are accurate to within 2% of
the focal spot to image receptor distance.

12. (1) General purpose radiographic equipment thaiahaositive beam limiting
system must

(a) permit stepless adjustment of the size of thexfield;

(b) when it is set at the smallest aperture andfata spot to image receptor distance
of 1 m, have an X-ray field of 5 cm by 5 cm, orsles

(c) permit adjustment of the size of the X-ray fisdddimensions that are smaller than
those of the image reception area;

(d) under the conditions of operation specified ihsgction (2),



(i) automatically adjust the dimensions of the X-fizld to the dimensions of the
image reception area, or to a selected portiohatfdrea, within 5 s after insertion
of the image receptor, or

(i) prevent the emission of X-rays until the belamiting device is manually
adjusted so that

(A) the dimensions of the X-ray field do not excéledse of the image reception
area, or the selected portion of that area, by ri@e 3% of the focal spot to
image receptor distance, and

(B) the sum of the absolute values of the diffeesnia the dimensions of the X-
ray field and the image reception area, or thecsatieportion of that area, does
not exceed 4% of the focal spot to image recepttace; and

(e) automatically revert to one of the requiremesetsosit in paragraplhd)f on any
change to

(i) the dimensions of the image reception area, or

(i) the focal spot to image receptor distancéhé change would result in failure to
meet the requirements of paragragh (

(2) For the purposes of paragraph d},){he conditions of operation are as follows:
(a) the image receptor is inserted into a permanendynted cassette holder;

(b) neither the length nor the width of the images®ion area exceeds 50 cm;

(c) the X-ray beam axis is within 3° of the perpenthac to the image receptor plane;
(d) the X-ray beam axis is within 3° of

(i) the horizontal plane, when the focal spot tagm receptor distance is 90 cm or
more but not more than 205 cm, or

(if) the vertical plane, when the focal spot to geaeceptor distance is 90 cm or
more but not more than 130 cm; and

(e) neither tomography nor stereoscopic radiograptbeing performed.

13. (1) Subject to section 14, radiographic equipmetfiter than general purpose
radiographic or mammography equipment, must hdiseed-aperture beam limiting
device that, for the combination of image receptoga and focal spot to image receptor
distance described in subsection (2),



(a) permits the centre of the X-ray field to be aégrwith the centre of the image
reception area to within 2% of the focal spot taga receptor distance; and

(b) prevents the X-ray field from extending beyong adge of the image reception
area.

(2) The fixed-aperture beam limiting device refdrte in subsection (1) must display
on its exterior surface a specified focal spontage receptor distance and the
dimensions of its image reception area at thahdcs.

14. Mobile radiographic equipment that does not mieetréquirements of section 13
must have

() a beam limiting device that
(i) permits stepless adjustment of the size of¢hay field, and

(i) when it is set at the smallest aperture ana faical spot to image receptor
distance of 1 m, has an X-ray field of 5 cm by 5 omless;

(b) an X-ray field indicator referred to in paragrak(1)p) that, when the X-ray
beam axis is perpendicular to the image receptorgylpermits the alignment of the
edges of the illuminated field with the edges & ¥iray field so that the difference
between their edges does not exceed 2% of the $poalto image receptor distance;
and

(c) a means to determine the focal spot to imagepteceistance to an accuracy of 2%
or less of that distance.

15. (1) Mammography equipment must have
(a) a beam limiting device that limits the size of ik-ray beam to prevent the X-ray
field, at any focal spot to image receptor distaaicehich the equipment operates,

from extending

(i) more than 5 mm beyond the edge of the patieppsrt next to the chest wall of
the patient, and

(i) more than a distance equivalent to 2% of theaf spot to image receptor
distance beyond any other edge of the image rexeptea;

(b) an image receptor supporting device that

(i) has protective shielding that limits the resiltadiation in accordance with
section 26,



(if) extends to the patient’s chest wall, and

(i) at every other edge, extends beyond the Xfialg by at least 1% of the focal
spot to image receptor distance; and

(c) a breast compression device that
(i) is foot-actuated to start the compression,
(if) permits fine adjustment of motion during thengpression,
(iif) permits rapid decompression,
(iv) has motion adjustment controls on both sidee position for the patient, and

(v) allows the portion of the compression plateamtact with the breast to be
brought to within 10 mm of the surface of the pattigupport.

(2) Mammography equipment that has a removabledfaperture beam limiting
device must display the following information os é@xternal surface:

(a) the dimensions of the image reception area; and

(b) the focal spot to image receptor distance at wthe beam limiting device must be
used.

16. Diagnostic X-ray equipment that has a spotfilmidewnust have

(a) if the angle of the image receptor plane or ef Xaray source assembly is
adjustable by the operator, a means to indicatenlinee X-ray beam axis is
perpendicular to the image receptor plane;

(b) when the X-ray beam axis is perpendicular toirtiege receptor plane, a
mechanism that

(i) when the X-ray field is larger than the selecpartion of the image reception
area, adjusts the dimensions of the field autoralljito those of the selected
portion of that area,

(i) when the X-ray field is smaller than the séd&stportion of the image reception
area, permits the adjustment of the dimensionkeXtray field,

(iif) permits the perimeter of the X-ray field te laligned with that of the selected
portion of the image reception area so that



(A) the dimensions of the X-ray field differ frore corresponding dimensions of
the image reception area by a distance that ddesxeeed 3% of the focal spot to
image receptor distance, and

(B) the sum of the absolute values of the diffeesnia the dimensions between
the X-ray field size and the image reception aasdot exceed 4% of the focal
spot to image receptor distance, and

(iv) permits the centre of the X-ray field to beégakd with the centre of the selected
portion of the image reception area to within 2%haf focal spot to image receptor
distance;

(c) a mechanism for adjusting the X-ray field to dimsiens that are smaller than those
of the selected portion of the image reception acethat

(i) when the mechanism is set at the smallest apgeand at the longest focal spot to
image receptor distance, the X-ray field is 5 cnblpm, or less, and

(if) the requirement set out in subparagraplifif) is met when the X-ray beam axis
is perpendicular to the image receptor plane; and

(d) if a means is provided for the operator to owkria failure of the automatic X-ray

field size adjustment, a visual indicator at therapor’s position that shows when the

override is activated.

17. Radiographic equipment, other than equipment destiin sections 11 to 16, must
have a beam limiting device that, when the axithefX-ray beam is perpendicular to the
image receptor plane, permits

(a) the alignment of the centre of the X-ray fieldlwtihe centre of the image reception
area to within 2% of the focal spot to image recepistance; and

(b) the adjustment of the perimeter of the X-raydigb that the perimeter does not
extend beyond that of the image reception areadrg than 2% of the focal spot to
image receptor distance.

Radioscopic Equipment
18. Radioscopic equipment must

(a) have an X-ray image intensifier that includestgective shielding that

(i) for any focal spot to image receptor distanoercepts the entire cross section of
the X-ray beam,



(i) intercepts the X-ray beam and scattered razhdrom the image intensifier that
would otherwise reach the operator,

(iif) prevents the radioscopic X-ray tube from eing X-rays unless the protective
shielding is in place to intercept the X-ray beam

(iv) sufficiently attenuates the X-rays transmittbcbugh or scattered from the
entrance window of the radioscopic imaging assentbeet the requirements of
section 32;
(b) for mobile radioscopic equipment, have an X-ragpge intensifier that is an
integral part of the equipment or is interlockeguth a manner that its removal
prevents X-rays from being produced,;

(c) for stationary radioscopic equipment, preventXhey tube from producing X-
rays when there is no image receptor in placeteyéept the X-ray beam;

(d) for stationary radioscopic equipment that is equipped with remote control,
(i) have protective shielding of at least 0.25 ne&d equivalent at 100 kV, such as
overlapping hinged or sliding panels or protectivapes, to intercept the scattered

radiation that would otherwise reach the operatod,

(if) the capability to remove the protective shieffireferred to in subparagraph (i)
when it interferes with the performance of diagiogtocedures;

(e) have an irradiation switch that

(i) requires continuous pressure by the operatothi® entire period of an
irradiation, and

(il) enables the operator to terminate the recgrdinserial radioscopic images at
any time;

(f) have a chronometer that
() indicates the amount of time that the equipnieag been emitting X-rays, and
(if) can be reset to zero or any other selectede;al
(g) have a positive beam limiting system that, whHenX-ray beam axis is
perpendicular to the image receptor plane, pertingslignment of the perimeter of

the illuminated field with that of the X-ray fiekb that

(i) the difference between the perimeters doe®roted a distance equivalent to
3% of the focal spot to image receptor distancd, an



(if) the sum of the excess length and excess vad#s not exceed 4% of the focal
spot to image receptor distance;

(h) have visual indicators that continuously disptlag X-ray tube voltage and the X-
ray tube current; and

(i) have a device that limits the minimum focal sjposkin distance
(i) for mobile radioscopic equipment, to 30 cm,
(i) for stationary radioscopic equipment, to 38,cm
(iii) for radioscopic equipment fitted with an Xyramage intensifier and used for
special applications that require shorter focat $pskin distances than the focal
spot to skin distances specified in subparagraplasd (ii), to 20 cm, or
(iv) for small-format, low-intensity radioscopic @gment, to the distance at which
the equipment delivers an air kerma rate of 50 m@ybr an exposure rate of 5.75

R/min.

19. Radioscopic equipment that is used for cineradiolgy must have visual indicators
that continuously display the X-ray tube voltage #me X-ray tube current.

20. A high-level irradiation control for radioscopig@pment must

(a) be activated by a separate means that requirgsiaous pressure by the operator
for it to emit X-rays; and

(b) when it is in use, emit a continuous audible aigm an intermittent signal with
silent periods of no longer than one second.

FUNCTIONING STANDARDS

21. Diagnostic X-ray equipment must function in ac@rde with the requirements set
out in sections 22 to 32 during its operation und&mal conditions of use.

22. (1) The definitions in this subsection apply irstbection.

“coefficient of variation” means the ratio of thstimmated standard deviation to the mean
value of a series of measurements calculated tisengquation:



Vi

where
C is the coefficient of variation;
Sis the estimated standard deviation;
X is the value of the measurement;
X is the mean value of the measurements; and
n is the number of measuremento€fficient de variation
“exposure to the X-ray image receptor” means thewrnof X-rays, registered by one or
more detectors located in a fixed position in pnauky to the X-ray image receptor, that is
necessary to produce a radiogram of the overaBiilesought by the operator.
(exposition au récepteur d'image radiologique
(2) For any combination of X-ray tube voltage, X-tabe current and irradiation time,
or for any selected exposure to the X-ray imageptx, when the line voltage for each
measurement is accurate to within 1% of the mewnvoltage value of all the
measurements, and when all variable controls ®itdading factors are adjusted to
alternate settings and reset to the test settiftydbeach measurement,
(a) the coefficient of variation of any 10 consecatair kerma or exposure
measurements, taken at the same point along tla Kegam axis within a period of
one hour, must be no greater than 0.05; and

(b) each of the 10 air kerma or exposure measurernteens under paragrapé) (must
be within 15% of the mean value of those measurémen

(3) For the purposes of subsection (2), diagnostiay equipment with an automatic
exposure control must have attenuating materidenX-ray beam that is thick enough
that the loading factors can be adjusted to prosidgle irradiations of at least

(a) 12 pulses, in the case of a field emission dethaéoperates in pulse mode; or

(b) 0.1 s, in the case of any other diagnostic Xeqyipment.

23. (1) This section applies in respect of diagnoXtimy equipment that has



(a) a high-voltage generator that is not a storedggnieigh-voltage generator;

(b) loading factors that do not change automatidallgompensate for unintentional
variations in X-ray tube voltage; and

(c) an irradiation time of at least 0.1 s and a aurtene product of at least 5 mAs.

(2) In the case of a line voltage regulation of 68tess, the loading factor set out in
column 1 of an item of the table to this subsectiarst not deviate from the selected
value, for any combination of loading factors, bgrethan the quantity set out in
column 2 of that item.

TABLE TO SUBSECTION 23(2)

MAXIMUM DEVIATION OF LOADING FACTORS

Column 1 Column 2

Maximum Deviation from the
Item L oading Factor Selected Value

1. Xray tube voltage of mammography 5%

equipment
2. Xra_y tube voltage of nonmammography10%
equipment
Irradiation time 10% plus 1 ms
4. Xray tube current 20%
Current time product 10% plus 0.2 mAs

24. (1) The controlling timer or automatic exposuratecol device of diagnostic X-ray
equipment must have a minimum irradiation time tépg that does not exceed the
greater of:

(&) 1/60 s, or

(b) the time required to deliver a current time prctdaf 5 mAs.

(2) If the automatic exposure control of diagno3ticay equipment is selected, the
variation in optical density set out in subsectignor (4) must be determined using
objects that are made of human-tissue equivaletérmmband have thicknesses that are

representative of the actual range of the bodktigsses of the patients.

(3) The automatic exposure control device of diagicoX-ray equipment, other than
mammography equipment, when the X-ray tube voltagkthe thickness of the objects



described in subsection (2) are held constant wedas specified in columns 1 and 2 of
an item of the table to this subsection, must ltmé variation in optical density of the
resulting radiograms to the quantity set out iruooh 3 of that item.

TABLE TO SUBSECTION 24(3)

MAXIMUM VARIATION IN OPTICAL DENSITY

Column 1 Column 2 Column 3
Xray Tube Thickness of the Maximum Variation in Optical
Item Voltage Object Density
1. Variable Constant 0.15
2. Constant Variable 0.20
3. Variable Variable 0.20
4. Constant Constant 0.10

(4) The automatic exposure control device of manmmayalyy equipment, when both the
X-ray tube voltage and the thickness of the objdetcribed in subsection (2) are varied,
must limit the variation in optical density of thesulting radiograms to 0.15.

25. (1) For any selected value of X-ray tube voltaggww a range determined in
accordance with subsection (2), the quotients ®@ftrerage air kerma or exposure
measurement divided by the indicated current tinoglgct, obtained at the applicable
settings specified in subsection (3), must noediffy more than 0.10 times their sum as
determined by the formula

X, -X]<0,1X.+X)
where
X1 is the quotient of the average air kerma or exposu
X is the quotient of the average air kerma or expomeasurement divided by the
current time product determined at the secondetwo applicable settings specified
in subsection (3).
(2) The range referred to in subsection (1) isstinaller of
(a) 40% to 90% of the maximum available X-ray tubéage, or

(b) the range of X-ray tube voltages specified fa dimgnostic X-ray equipment by
the manufacturer.



(3) The quotients referred to in subsection (1) nesdetermined at

(a) if the X-ray tube current is selected in discr&tigps, any two consecutive X-ray
tube current settings;

(b) if the X-ray tube current selection is continupaisy two X-ray tube current
settings that differ by a factor of 2 or less;

(c) if the current time product is selected in disergeps, any two consecutive current
time product settings; or

(d) if the current time product selection is contingpany two current time product
settings that differ by a factor of 2 or less.

(4) If diagnostic X-ray equipment has more than fmoal spot, the quotients referred
to in subsection (1) must be determined for all bm@tions of two focal spots that have
a nominal focal spot size greater than 0.45 mm,aintbmbinations of two focal spots
that have a nominal focal spot size equal to @& fean 0.45 mm at the applicable settings
set out in subsection (3).

26. (1) For mammography equipment, the residual ramfidiehind the image receptor
supporting device must not exceed an air kerma uneasent of 1.0 pGy or an exposure
measurement of 0.115 mR per irradiation when thgpaeent is operated at

(a) its maximum X-ray field and minimum focal spotiteage receptor distance; and

(b) its maximum X-ray tube voltage and maximum curténe product.

(2) For the purposes of subsection (1), the aimieor exposure measurement must be
averaged over a detection area that is 100afrvhich no linear dimension is greater
than 20 cm, centred at 5 cm from any accessibfacibeyond the image receptor
supporting device.

27. (1) Mammography equipment must have a minimumaoétadiation output of 7.0
mGy/s or 802 mR/s when the equipment is operated

(a) with a molybdenum anode and molybdenum filter;

(b) with the breast compression device in place betwbe X-ray source and the
detector; and

(c) at an X-ray tube voltage of 28 kV in standard maography mode at any focal
spot to image receptor distance.

(2) For the purposes of subsection (1), the minimat® of radiation output must be



(a) measured at a position that is 4.5 cm above dheng support; and
(b) averaged over a period of irradiation of 3.0 s.

28. (1) Radioscopic equipment that has a feature dhestm column 1 of an item of
the table to this subsection, other than when sadipic images are being recorded, must
not operate at any combination of X-ray tube vatagd X-ray tube current that results
in an air kerma rate that exceeds that set outluman 2 of that item or an exposure rate
that exceeds that set out in column 3 of that item:

TABLE TO SUBSECTION 28(1)

MAXIMUM AIR KERMA OR EXPOSURE RATE OF RADIOSCOPIC QUIPMENT,
OTHER THAN WHEN IT IS RECORDING IMAGES

Column1 Column 2 Column 3
Maximum Air Maximum
Item Feature KermaRate  ExposureRate

1. Not equipped with an automatic intensity 50 mGy/min 5.75 R/min
control

2. Equipped with an automatic intensity control hGy/min 11.5 R/min

3. Equipped with both an automatic intensity 150 mGy/min 17.25 R/min
control and a highlevel irradiation control
when the latter is activated

(2) For the purposes of subsection (1), the aimkeor exposure rate must be
determined at a location along the X-ray beam #pdsis

(a) if the X-ray source is below the table, 1 cm abtwe table;

(b) if the X-ray source is above the table, 30 cmvalibe table and with the X-ray
source assembly positioned as closely as possiltletlocation of the measurement;

(c) if the equipment is a C-arm radioscope, 30 crmftbe input surface of the
radioscopic imaging assembly; or

(d) if the equipment is a lateral type radioscopectibirom the centre line of the table
in the direction of the X-ray source and with theay source assembly positioned as
closely as possible to the location of the measargror all positions of the table.

29. (1) The leakage radiation from the X-ray sourceeawly of diagnostic X-ray
equipment must not exceed an air kerma rate oinG§/h or an exposure rate of 115



mR/h when the equipment is operated at the nonXirraly tube conditions of loading
that correspond to the maximum specified energytiinpone hour.

(2) For the purposes of subsection (1), the ratst in@ averaged over a detection area
of 100 cm of which no linear dimension is greater than &0 that is centred at 1 m
from the focal point.

30. (1) If high voltage can appear across the X-réetaf the diagnostic X-ray
equipment, then the radiation emitting from thea¥-source assembly of the equipment
must not exceed an air kerma rate of 20.0 pGyAnaxposure rate of 2.3 mR/h when

(a) the equipment is operated with its beam limitilgyice fully open; and
(b) the automatic exposure control or the irradiasamtch has not been activated.

(2) For the purposes of subsection (1), the ratstine averaged over a detection area
of 10 cm, of which no linear dimension is greater than 5 tmat is centred at 5 cm from
any accessible surface of the X-ray source assembly

31. (1) Under any operating condition, the radiatimnf any component of diagnostic
X-ray equipment, other than the X-ray source as$gminist not exceed an air kerma
rate of 20.0 uGy/h or an exposure rate of 2.3 mR/h.

(2) For the purposes of subsection 1, the rate brigiveraged over a detection area of
10 cm, of which no linear dimension is greater than 5 trat is centred at 5 cm from
any accessible surface of the component.

32. (1) In the case of radioscopic equipment, theatash resulting from the
transmission of the X-ray beam through, or scattéi@m, the entrance window of the
radioscopic imaging assembly must not exceed akeaina rate of 2 mGy/h for an
entrance air kerma rate of 1 Gy/min or an exposateeof 2 mR/h for an entrance
exposure rate of 1 R/min.

(2) For the purposes of subsection (1), the ratst e

(a) taken at the applicable location specified inssadbion 28(2) for the type or
configuration of the equipment;

(b) taken with an attenuation block made of alumiramd having the dimensions 20
cm by 20 cm by 3.8 cm that is positioned betweerpitint of entrance of the radiation
and the image reception area of the radioscopigimgeassembly; and

(c) averaged over a detection area of 100 ttrat is centred 10 cm from any accessible
surface of the radioscopic imaging assembly aradptane beyond the image receptor.

PART XIlI



ULTRASOUND THERAPY DEVICES
INTERPRETATION
1. In this Part and in item 13 of Schedule I,

“amplitude modulated wave” means a wave in whiehrtitio of the temporal maximum
pressure amplitude to the root-mean square preasyétude, each spatially averaged
over the effective radiating surface, is greatantth.05; ¢nde modulée en amplityde

“applicator” means the part of the ultrasound thgrdevice designed to transmit
ultrasonic power from the transducer to a patiedtiacludes the transducer and any
associated housingagplicateu)

“continuous wave” means a wave in which the rafithe temporal maximum pressure
amplitude to the root-mean square pressure amplieach spatially averaged over the
effective radiating surface, is less than or eqdl.05; pnde entretenye

“control panel” means that portion of the extersiaiface of the housing on which the
user controls are mountedalfleau de commangle

“effective intensity’[Revoked, SOR/84-930, s. 2]

“effective radiating area” means the area of tlieative radiating surface that
encompasses all points at which the ultrasonimsitg is equal to or greater than five per
cent of the maximum spatial ultrasonic intensityhat effective radiating surface,
expressed in square centimetres:\c(aire émettrice utilg

“effective radiating surface” means the surfaceetmg all points that are 5 mm from the
applicator face;qurface émettrice utije

“effective ultrasonic intensity”, with respect tirmsonic power, means

(a) in the case of a focussing applicator, the quotdtained by dividing the amount
of the ultrasonic power by the amount of the faual, and

(b) in any other case, the quotient obtained by digdhe amount of the ultrasonic
power by the amount of the effective radiating afedensité ultrasonore utije

“focal area” means the area of the focal surfagegessed in square centimetres{rm
(aire focalg

“focal length” in respect of a focussing applicatmeans the distance in centimetres
between



(a) that point of the effective radiating surface tdo®rdinates of which are the mean
values of the coordinates of the points of thatasar, and

(b) that point of the focal surface the coordinatewthiich are the mean values of the
coordinates of the points of that surfadengueur focalg

“focal surface” in respect of a focussing applicatoeans the beam cross-section with
the smallest areas\(rface focalg

“focussing applicator” means an applicator in whilcé quotient of the area of the
surface having the smallest area, in any planeistoms of the points at which the
ultrasonic intensity is greater than five per agithe maximum intensity in that plane,
and the effective radiating area is less than @aie{applicateur focalisant

“housing” means a structure that encloses

(a) that portion of a fully assembled ultrasound épsrdevice that supplies the
electrical energy to the applicator, and

(b) the electrical circuitry of the devicdpgemeny
“maximum intensity”’[Revoked, SOR/84-930, s. 2]

“pressure amplitude” means the instantaneous \@ltlee modulating waveform in the
following equation:

p()=p(t)p.(t)

where
p(t) is the instantaneous pressure,
p:(t) is the modulating wave form,
p:(t) is the relative amplitude of the carrier wav@malized to a peak height of one,
p(t), p(t) and p(t) are periodic functions of time, t, at any paimspace, and
the period of (ft) is greater than the periodtp

(amplitude de pression
“pulse duration” means a time interval, expresseseiconds, beginning at the first time

the pressure amplitude exceeds the value thatethwbum of the minimum pressure
amplitude and 10 per cent of the difference betweermaximum and minimum



pressure amplitudes and ending at the last timprimssure amplitude returns to that
value; @urée des impulsiohs

“pulse repetition rate” means the repetition fregmeof the wave shape that modulates
the ultrasonic radiation carrier wave expresseaulises per second (ppsiagx de
répétition des impulsiofs

“service controls” means controls provided by thenofacturer for adjusting the
ultrasound therapy device that, under normal canmditof use, are not accessible to the
user; tcommandes interngs

“transducer’[Revoked, SOR/84-930, s. 2]

“ultrasonic frequency” means the frequency of thesonic power wave, expressed in
kilohertz (kHz) or megahertz (mHzfréquenceg

“ultrasonic power” means the total power that istexd in the form of ultrasonic
radiation by the applicator and that is averagesr each cycle of the ultrasonic radiation
carrier wave, expressed in watts (Wjuissance acoustigue
“user controls” means controls provided by the nfiacturer for operating the ultrasound
therapy device that, under normal conditions of ase accessible to the user.
(commandes externes
STANDARDS OFDESIGN AND CONSTRUCTION

2. (1) Every ultrasound therapy device shall be de=igand constructed in such a
manner that, under the conditions of use specifiethe manufacturer, it functions in
accordance with section 3 for as long as the déwsats original components or
replacement components recommended by the mantéactu

(2) Every ultrasound therapy device shall be dessign such a manner that

(a) all marks, labels and signs are permanently edfithereon and clearly visible; and

(b) all user controls, meters, lights or other intlica are clearly visible, readily
discernible and clearly labelled to indicate tHeiction.

(3) Every ultrasound therapy device shall bear
(a) on the external surface of its housing
(i) the name and address of the manufacturer,

(if) the name and address of the distributor, & dstributor is not the manufacturer,



(iif) the type and model designation,

(iv) the serial number,

(v) the month and year of manufacture,

(vi) the ultrasonic frequencies in kilohertz (kHx)megahertz (mHz),

(vii) a statement indicating whether the wave peatliby the device is a continuous
wave or an amplitude modulated wave,

(viii) in the case of a device that produces anldaoge modulated wave,
(A) the pulse repetition rate, the pulse durattbe,ratio of the temporal
maximum effective ultrasonic intensity to the temgd@verage effective
ultrasonic intensity, and a description of the wakiepe, where these parameters
do not vary depending on the power, and
(B) the pulse repetition rate, the pulse duratiba,ratio of the temporal
maximum effective ultrasonic intensity to the temgd@verage effective
ultrasonic intensity, and a description of the wakiape, all at temporal maximum
ultrasonic power where these parameters do vargriizpg on the power,

(ix) the line voltage used for normal operationg an

(x) the ultrasound radiation warning sign descrilmesection 4; and

(xi) to (xiii) [Revoked, SOR/84-930, s. 3]

(b) on the external surface of each applicator

(i) the identification of the type and model of thi’lasound therapy device for
which it is designed,

(i) where an applicator is a focussing applicatbe focal length and the focal area,
(iif) a unique serial number or other unique idicdition, and
(iv) the effective radiating area in square centmeg(cr.

(4) Every ultrasound therapy device shall be dessi;and constructed to include the
following safety features:

(a) on the control panel, separate indicator lightetber equivalent indicators that
have an expected lifetime of at least 5000 hours,



(i) to show when the line voltage is “ON” or “OFFnd
(i) to show when the ultrasonic power is beinglagapto the applicator;

(b) a power indicator that
(i) in the case of a device that produces a coatiswave, shows by a direct
reading the level of the temporal average ultraspoiver and the temporal average
effective ultrasonic intensity,
(i1) in the case of a device that produces an aog# modulated wave, shows by a
direct reading the level of the temporal maximutnasionic power and the temporal
maximum effective ultrasonic intensity, and

(iif) functions in accordance with section 3;

(c) a clear and reliable indicator of the range uffa@tie power indicator described in
paragraphlf) utilizes two or more different ranges of measwratmand

(d) a timer that

(i) terminates the generation of ultrasound aftpreset time interval and then
returns to zero,

(i) does not allow the generation of ultrasounthvthe timer set at zero,
(iif) is adjustable to settings in increments nagager than one minute, and
(iv) functions in accordance with section 3.

(5) Where an ultrasound therapy device is equipgédan ultrasonic power control,
that control shall

(a) allow the adjustment of ultrasonic power;

(b) have a minimum and maximum adjustment that direetates to the ultrasonic
power level indicator; and

(c) function in accordance with section 3.
STANDARDS OFFUNCTIONING
3. (1) Every ultrasound therapy device shall functiosuch a manner that when the
device is operating with its user controls adjustegield the maximum temporal

average-spatial average effective ultrasonic intynsuch intensity shall not exceed 3
W/cm, when measured in accordance with subsection (2).



(2) The method used to measure the effective oltiasntensity for the purposes of
subsection (1) shall produce a result that isastlas accurate as the result that would be
produced by using

(a) an ultrasound balance radiometer to measureltitasonic power; and

(b) an ultrasound detector of dimensions less tha&wmavelength in water to measure
the pulse repetition rate, the pulse duration aecetfective radiating area.

(3) The power indicator referred to in paragraph)@j shall show on the scale of the
ultrasonic power control or on the output powerenghe ultrasonic power with an
accuracy of £20 per cent when the output is grahtar 10 per cent of the maximum
ultrasonic power.

(4) The timer referred to in paragraph 2@ xhall be accurate to within 30 seconds for
settings less than five minutes, to within 10 pErtdor settings from five to 10 minutes,
and to within one minute for settings greater th@&minutes.

(5) The ultrasonic power output shall remain comistéthin £20 per cent of its initial
value during one hour of continuous operation, aximum output and at rated supply
line voltage, in water at a temperature of 22°C&.3

(6) The actual ultrasonic frequency of an ultragbtirerapy device shall not differ
more than +5% from the ultrasonic frequency ofdbeice that is stated on the external
surface of the housing of the device pursuant bpatagraph 2(33§(vi).

(7) The effective radiating area shall be kept witt20 per cent of the rated value
given by the manufacturer.

WARNING SIGN SPECIFICATIONS
4. The warning sign referred to in subparagraph aj®) is a sign that
(a) is shown in two contrasting colours;
(b) is clearly visible and identifiable from a distanof 1 m;
(c) has no outer dimensions less than 2 cm;
(d) bears the words “CAUTION-ULTRASOUND, ATTENTION-UIRASONS”; and

(e) is designed in accordance with the following dze:



PART XIV

ANALYTICAL X-RAY EQUIPMENT
INTERPRETATION
1. The definitions in this section apply in this Part

“accessory” means any component used on analyicaly equipment in order to enable
the equipment to perform its intended use, to attepequipment to some special
purpose, to facilitate use of the equipment, tca@ck the performance of the equipment
or to enable the function of the equipment to legrated with that of other equipment.
(accessoirg

“beam-limiting device” means a device that limhe dimensions of a radiation beam.
(dispositif de limitation du faisceau

“control panel” means that part of analytical X-eguipment on which are mounted

(a) one or more manually-operated controls that egudll, or some, of the functions
of the equipment; and

(b) meters, lights or other indicators that discloperating factors and conditions.
(poste de commange

“high-voltage generator” means a combination ofdbeponents necessary for the
production and control of the electrical energpéosupplied to an X-ray tube, which
components usually consist of a high-voltage tramsér assembly and a control
assembly.dénérateur radiologique

“interlock” means a system that prevents the statthe continued operation of
equipment unless certain predetermined conditioesgil. (verrouillage



“protective shielding” means material that limitetextent of a radiation beam or
attenuates stray radiatiomafriere de protection radiologigye

“radiation aperture” means an aperture in the ptote shielding of a radiation source or
a beam-limiting device, that is intended to givegage to the radiation bearienétre

“radiation beam” means a spatial region that istédhin solid angle and that contains a
flux of ionizing radiation which originates fromradiation source that is considered a
point source.f@isceau de rayonneme@nt

“shutter” means a mechanism that opens or closadiation aperture to enable or
prevent the passage of a radiation beaintufateu)

“stray radiation” means all ionizing radiation epté¢hat of the specified radiation beam
under consideration, but includes that part ofrttteation beam which emerges from the
material being irradiatedrgyonnement parasife

“timing device” means a device that

(a) integrates or presents the time elapsed durirggaipment function; and

(b) changes the state of operation at the end oé@depermined time interval.
(intégrateur de temps

STANDARDS OFDESIGN AND CONSTRUCTION
2. Analytical X-ray equipment shall be designed aodstructed in such a manner that,
when installed, operated and maintained in accaelanth the instructions referred to in
paragraph ), it functions in accordance with section 10.
3. Analytical X-ray equipment shall be accompanied by
(a) instructions from the manufacturer as to theaitetion, interconnection, testing,
operation and maintenance of the equipment aratdsssories and replacement

components; and

(b) information from the manufacturer on the recomdezhaccessories and
replacement components.

4. Analytical X-ray equipment shall bear on the cohpanel, next to any one switch
that turns on an X-ray tube, each of the followlizlgels:

(a) a label bearing an X-radiation warning symbolt tha

(i) is displayed in two contrasting colours,



(i) is clearly visible and readily discernible froa distance of 1 m,
(i) has no outer dimension that is less than 2 cm

(iv) bears the words “CAUTION: X-RADIATION — ATTENION:
RAYONNEMENTS X", and

(v) conforms to the following diagram, namely,

(b) a label bearing the words

“CAUTION — X-RADIATION. This Equipment Produces g Intensity X-
radiation When Energized. To be Operated Only bglifled Personnel.

ATTENTION — RAYONNEMENTS X. Cet appareil produited rayonnements X
haute intensité lorsqu’il est sous tension. Salisation est réservée au personnel
compeétent;” and
(c) a label setting out
(i) the name and address of the manufacturer,
(i) the model designation,
(iii) the serial number,
(iv) the date of manufacture, and
(v) the country of manufacture.

5. Analytical X-ray equipment shall be designed aodstructed in such a manner that

(a) all labels required by this Part are securelixatf to the equipment and clearly
visible;

(b) all controls, meters, lights and other indicat@guired by this Part are readily
discernible and clearly labelled as to function;



(c) the X-ray tube housing, shutters, beam-limitiegides, couplings and protective
shielding will not deform or their shielding progies deteriorate;

(d) when the equipment is assembled, the radiatiamlie contained within protective
shielding that is equipped with an interlock; and

(e) where a radiation aperture must be open in dalset up or align the equipment, a
visual and an aural indicator warns the operatat tite radiation aperture is open for
the duration that it is open.

6. Analytical X-ray equipment shall be designed aodstructed to include

(a) a control panel that regulates one or more Xtubgs and that includes

(i) an “ON/OFF” switch equipped with warning lightsat indicate when the control
panel is energized,

(if) a key-actuated control that prevents X-radiatproduction with the key
removed,

(iif) an “ON/OFF” X-radiation switch for each X-raybe, equipped with a warning
light that indicates when X-radiation is being puodd,

(iv) indicators or meters that identify which X-raybe is being used and the
corresponding applied X-ray tube voltage and Xitde current, unless this
information is provided on an accessory,

(v) a warning light for each X-ray tube that indeswhen any shutter on that tube
is open, and

(vi) a timing device for each X-ray tube, unless tievice is a component of an
accessory;

(b) for each radiation aperture, a shutter that
(i) remains closed when not in use,

(if) requires the operator to open it manually pmieans of a computer controlled
function,

(iii) is equipped with an interlock in its operagimechanism, unless an alignment
device or accessory is integrated into the radiadjperture and that alignment
device or accessory is equipped with an interlock,

(iv) can be removed only with special tools, and



(v) is designed with protective shielding;

(c) labyrinth-type joints, couplings or interfacesvween radiation apertures, shutters,
protective shielding, beam-limiting devices andessories; and

(d) where the equipment is designed for use withrehi@ngeable filters,

(i) interlocks or other means to ensure that insemr removal of those filters is
possible only when X-radiation is not being prodijcnd

(ii) filter slots that are covered by protectiveedtiing when they are not in use.

7. Every accessory supplied by a manufacturer skeadidcompanied by information
that

(a) sets out the specific analytical X-ray equipmentwhich the accessory is
designed; and

(b) indicates the design and specifications of theptings, fittings, interfaces and
parts that are necessary for the installation andtfoning of that accessory.

8. Every accessory associated with the productidfipgdion, transmission or
detection of X-radiation shall bear on its extersiaiface a label that sets out, in respect
of that accessory,

(a) the name and address of the manufacturer;

(b) the model designation;

(c) the serial number;

(d) the date of manufacture; and

(e) the country of manufacture.

9. Every accessory associated with the productidiip@tion, transmission or
detection of X-radiation shall be designed and tronted in such a manner that it is
contained within protective shielding that

(a) prevents the radiation beam from touching any g@iathe operator’s body; and

(b) is equipped with an interlock.

STANDARDS OFFUNCTIONING



10. Assembled analytical X-ray equipment, when opérateany of its designed X-ray
tube voltage and X-ray tube current specificatiahs|l function in such a way that the
X-radiation emitted does not exceed 0.5 milliroemt§?4.38 microgray air kerma) in one
hour at a distance of 5 cm from

(a) any accessible external surfaces of any X-rag tulusing, beam-limiting device,
protective shielding or accessory;

(b) any radiation aperture, shutter or filter slattls in the closed position; and
(c) any point on the housing of the high-voltage gatue.
PART XV
CABINET X-RAY EQUIPMENT
INTERPRETATION

1. In this Part,
“cabinet” means an enclosure that, independenxisfieg structures, contains the X-ray
generator, detectors and space for the materkz examined, provides radiation
attenuation and prevents access to the X-ray bgaroeintg
“central processing unit” means that part of trecbnic circuitry that receives signals
from the X-ray detection system and subsequentigesman action to be taken on the

material being examined;ifité centralg

“control panel” means the control panel referrethtparagraph &) of this Part;
(tableau de commanjle

“detector” means the image receptor or other detiiaeintereacts with the X-rays to
produce a signal corresponding to the intensithefX-rays incident on itgétecteuy

“material” means any substance, object or produisfested to X-ray irradiation for the
purpose of obtaining information about that substabject or productnfatiéreg

“model designation” means any combination of lett@rfigures or both letters and
figures by which a device that bears that designas identified as having
characteristics and design features that are umjf@ésignation du modéle

“primary X-ray beam” means that X-radiation emitticectly from the target of the X-
ray tube and emerging from the port of the X-rayethousing;f@isceau primaire de
rayons X



“X-ray generator” means an assembly of componémtijding an X-ray tube and its
housing and shielding, designed and constructethéocontrolled generation of X-rays.
(producteur de rayons)X

STANDARDS OFDESIGN AND CONSTRUCTION

2. Cabinet X-ray equipment shall be designed andtoacted in such a manner that,
when installed and maintained in accordance wighitistructions referred to in section 3,
it functions within the standards of functioningsdgbed in section 10 for as long as the
device has its original components or has replaneswmponents recommended by the
manufacturer.

3. Cabinet X-ray equipment shall be equipped withalfstion and maintenance
instructions furnished by the manufacturer of teeice that, if followed, will enable the
device to function within the requirements of tRaxt.

4. Cabinet X-ray equipment shall bear

(a) on the external surface of the X-ray control pane

(i) a warning sign, next to the X-rays “ON” switahat

(A) indicates the possibility of hazardous radiatemission when the device is in
operation, and

(B) prohibits unauthorized use,
(if) the X-radiation warning sign described in sectl11, and
(iif) a permanent mark or label that sets outgspect of the device,
(A) the name of the manufacturer,
(B) the model designation,
(C) the serial number,
(D) the date of manufacture, and
(E) the city and country of manufacture; and
(b) on the external surface of all doors or paneiguph which material to be X-rayed
Is inserted into or removed from the device, theadiation warning sign described in

section 11.

5. Cabinet X-ray equipment shall be designed andtoacted in such a manner that



(a) all marks, labels and signs required by this Regtsecurely affixed to the device
and are clearly visible and readily discernibled an

(b) all controls, meters, lights or other indicatogquired by this Part are readily
discernible and clearly labelled or marked witrpezs to function.

6. Cabinet X-ray equipment shall have sufficient khiey to enable the device to
function within the standards of functioning debed in section 10.

7. Cabinet X-ray equipment shall be designed andtoacted to include the following:
(a) a control panel having the following safety feati
(i) a power “ON/OFF” switch,

(if) a lock of a type that requires the insertidrackey before X-rays can be
produced and the removal of the key to terminabelgetion of X-rays,

(iif) a warning light that indicates when the poviefON”,

(iv) a warning light, in addition to the warninglit referred to in subparagraph (iii),
that

(A) indicates when X-rays are being generated,

(B) where the device is designed to operate withlaed X-ray beam, is activated
for at least one-half second, and

(C) unless there is a warning light or other inthcaieferred to in subparagraph
(v) incorporated on the control panel, is conneeted interlocked in such a
manner that X-rays cannot be produced if the warhght malfunctions, and

(v) unless the warning light referred to in subgaagh (iv) is connected and
interlocked in the manner described in clause @y)& warning light or other
indicator that duplicates the functions of the viragriight referred to in
subparagraph (iv) whose function is not affectetiéf warning light referred to in
that subparagraph malfunctions;

(b) shielded doors or panels over all access opemiegigned for insertion or removal
of any material to be examined except where thggdes the device prevents the
insertion of any part of the human body into thenary X-ray beam;

(c) safety features connecting and interlocking e#dhe doors and panels referred to
in paragraphky) with at least two independent interlocks to préwbe generation of
X-rays if any door or panel is open;



(d) interlocks on all doors and panels, other thase¢hdoors and panels referred to in
paragraphlf), that allow access to areas inside the cabinetavtine exposure rate to
X-rays may exceed 0.5 milliroentgen per hour tospne the generation of X-rays if
any door or panel is opened or removed;

(e) subject to section 8, one or more controls tequire separate operator action to
initiate each X-ray exposure; and

(f) a beam limiting device that
(i) ensures that the primary X-ray beam is alignéti the X-ray detector, and

(ii) restricts the size of the primary X-ray beaahthe plane of the X-ray detector, so
that it does not exceed the maximum size of theatiet.

8. Paragraph &) does not apply to cabinet X-ray equipment that

(a) contains a conveyor or other automatic feed sy$te insertion and removal of
material to be examined where the X-ray exposusequence of X-ray exposures is
initiated automatically by means of a photocelbtiter material sensing device; and

(b) is designed and constructed to include the falhgvadditional safety features:

(i) where the device requires the continuous preseihan operator during any
examination of material, a control or switch of/pd that

(A) requires continuous pressure by the operatandmtain automatic operation
of the device, and

(B) when released, terminates the X-ray exposuszquence of exposures and
stops the conveyor or other automatic feed system,

(il) where the device is controlled by a centralgassing unit and does not require
the continuous presence of an operator during aammation of material,
provision in the circuitry of the device for thersection of

(A) a remote warning light to indicate when X-raye being generated, and

(B) a control or switch to stop the conveyor orasthutomatic feed system and
terminate the X-ray exposure or sequence of X-kapsures from a location
other than the control panel, and

(iif) a conveyor or other automatic feed systensufficient length to prevent the
insertion of any part of the human body into arseanf the device where the
exposure to X-rays exceeds 0.5 milliroentgen peir.ho



9. Cabinet X-ray equipment that is designed to petingitentry of a person shall be
designed and constructed to include the followidditonal safety features:

(a) a switch or control within the cabinet that, wtetivated,
(i) prevents X-rays from being generated, and
(i) cannot be reset, by-passed or overriden frioencontrol panel,

(b) controls for initiating X-ray generation that aneternal to the cabinet and that
make it impossible for the initiation of X-ray geagon from within the cabinet;

(c) where any optical or image-monitoring equipmenised within the cabinet and
fluoroscopy alignment is required, a control deagéernal to the cabinet designed to
remotely focus the device;

(d) an audible and visible warning signal within ttabinet that

(i) is activated for at least ten seconds immedtigigor to initiation of X-ray
generation after the closing of any door that sgleed to permit human access into
the cabinet, and

(i) is connected in such a way that failure or fmattion of any single component
in the device does not cause a simultaneous failubeth the audible and visible
warning signal; and

(e) a warning light within the cabinet that, when &§s are being produced,
(i) remains on continuously, or

(i) where the X-ray generation period is one-ls&€ond or less, remains on for at
least one-half second.

STANDARDS OFFUNCTIONING

10. Cabinet X-ray equipment, when fully assembleduee, shall function in such a
way that, under all possible operating conditiohX-0ay generation and at the maximum
possible material handling rate specified by theuf@cturer, the exposure rate from
leakage radiation, averaged over a time periodishabt less than five minutes, does not
exceed 0.5 milliroentgen per hour at a distandévefcentimetres from

(a) any accessible external surface of the deviadyding the shielded doors or panels
referred to in paragraphi)( and



(b) where the design of the device prevents the tioseof any part of the human body
into the primary X-ray beam, an imaginary plandaug that is drawn to close those
access openings referred to in paragraph, 7(
when averaged over a detection area of ten sqeatanetres.
WARNING SIGN SPECIFICATIONS
11. The X-radiation warning sign referred to in segtibis a sign that
(a) is shown in two contrasting colours;
(b) is clearly visible and identifiable from a distanof one metre;
(c) has no outer dimensions less than two centimetres

(d) bears the words “CAUTION, X-RAYS” and “ATTENTIONRAYONS X”; and

(e) is designed in accordance with the following dzeu:

PART XVI

[Revoked, SOR/88-471, s. 4]

SOR/78-407, s. 2; SOR/79-229, ss. 2(E), 3; SORZM-ss. 1 to 3; SOR/80-381, s. 2; SOR/80-464,S0OR/81-23, s. 2; SOR/81-
286, s. 2; SOR/81-545, s. 2; SOR/82-542, s. 1; 8@R81, s. 2; SOR/83-495, s. 2; SOR/84-930, s3.5] SOR/85-705, ss. 1, 2(F),
3(F), 4(F); SOR/85-756, s. 1; SOR/85-757, ss.3; ®0R/88-471, ss. 2(E), 3(E), 4; SOR/91-408, B);Z0R/93-201, s. 2; SOR/94-
40, s. 1; SOR/97-511, s. 2; SOR/2001-252, s. 2;/3@¥%-33, s. 2; SOR/2006-122, s. 1(F), 2(F), 3469), 5(F), 6(F), 7, 8(F), 9(F)
and 10.
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