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Panoramic Radiography

Panoramic Radiography has been in use for over 30
years.  In panoramic radiography, the X-ray source
and film rotate around the patient's head at the
same speed.  Simultaneously, the film rotates
about its own axis.

X-rays are emitted from the tubehead in a very
narrow vertical band, pass through the patient's
head (where some are absorbed), and strike the
film cassette sleeve.  Intensifying screens are used
inside the film cassette sleeve.  The intensifying
screens glow whenever X-rays strike them, the
more X-rays striking the screen, the brighter the
glow.  Film, which is sensitive to light, is placed
between the intensifying screens.  The more light
that is exposed to the film, the darker the film is.
Since the patient is between the X-ray source and
the film, the amount of X-rays that reach the film
will vary depending on the density of the patient's
anatomy.  Dense matter, such as bone, will absorb
more of the X-rays than less dense matter, such as
tissue.  Less X-rays reach the film when striking
the teeth, causing them to appear on the film as
lighter areas.  More X-rays reach the film when
striking tissue, causing it to appear on the film as
darker areas.

In order to pass as many X-rays through the
patient's head as possible, the tubehead is tilted at
a slight upward angle to:

1.  move the dense portion of the skull out of
the path of the X-rays

2.  cause the upper and lower anterior root tips
to be aligned vertically

3.  stretch the vertebrae in the neck to allow
the X-rays to pass more efficiently through
the vertebrae to expose the anterior teeth

As the tubehead and film rotate around the patient,
the film is gradually exposed by a narrow vertical
band.  It is imperative that the film is aligned to
start at the correct position and that nothing stops
the film drum or tubehead from moving while the
exposure is being taken.
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The darkroom must be lighttight.  Extraoral (panoramic/cephalometric) film is more
sensitive than intraoral (bite-wings) film to light, and processing time and temperature.

Manual Processing
• Lighttight darkroom • Dip tanks • Timer • Thermometer
• Developer and fixer solutions • Film Hanger • Water supply and drain
• Safelight (GBX-2 filter or equivalent, 15 W bulb or less and at least 4' from film)

1.  Prepare developer and fixer solutions according to the solution's directions.
2.  Verify developer temperature.
3.  Under safelight conditions, remove the exposed film from the cassette sleeve and attach it to a film

hanger.
4.  Set the timer based on the developer temperature and the processing chart.
5.  Immerse the film quickly into the developer and agitate it vigorously for only 5 seconds to dislodge any

air bubbles.
6.  When the timer sounds, remove the film from the developer and immediately rinse it with water for 30

seconds while agitating it.  Do not allow the excess developer to drain back into the developer tank.
7.  Immerse the film into the fixer and agitate it for 5 seconds every 30 seconds.  Allow the excess fixer to

drain back into the fixer tank.
8.  Immerse the film in the water wash tank and rinse it thoroughly.
9.  Dry the film at room temperature or in a drying cabinet.

Automatic Processing
A thermometer should be present to periodically verify the temperature.  It is imperative that the processor's
maintenance schedule is followed thoroughly.

      Manual Processing             Automatic Processing

 Developer         Rinse       Fixer      Wash
Film Type Temperature   Time

 T-MAT 68º F  20.0º C  8 min       30 sec      2-4 min      5 min 82º F 28.0º C  5.5 min
 (for use72º F  22.0º C  7 min  60º F 15.5º C  60º F 15.5º C 60º F 15.5º C 83º F 28.5º C  4.5 min
with Lanex 76º F 24.5º C   5 min          to         to         to 85º F 29.5º C  4 min
screens) 80º F 26.5º C   4 min  85º F 29.5º C  85º F 29.5º C 85º F 29.5º C

Darkroom Procedures

Note:  Extraoral film requires more frequent solution replenishment than intraoral film.  One ounce of
chemicals are typically required for replenishment for every 75 intraoral, 3 panoramic, or 2 cephalometric
films.
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Darkroom Procedures

Darkroom Light Leak Test
Extraoral film is more sensitive to light than intraoral film.  The purpose of the intensifying screens inside of
the cassette sleeve is to convert the X-ray energy into light, thus exposing the film.  While the light
sensitivity of the film allows a very small amount of radiation to expose the film, it also can pose a problem if
the darkroom is not completely lighttight.  Small light leaks can cause fogging of the film while handling and
processing the film in the darkroom.

The following test should be performed in the darkroom under safelight conditions to ensure it is lighttight:
1.  Remove one sheet of extraoral film from the box.
2.  Lay it on the counter in the darkroom under normal darkroom conditions.
3.  Place a couple of coins, a pair of scissors, or any other opaque object on top of the film.
4.  Wait for two minutes.
5.  Process the film as usual.

The processed film should be clear.  None of the objects should be visible on the film.

If any of the objects can be seen on the processed film, there is a light leak or other light source in the
darkroom.  The light leak fogs the test film, everywhere except where the opaque objects are blocking the
light.  To find the light leak, turn all of the lights off in the darkroom and inspect the darkroom for cracks
around the door and ceiling tiles.  Indicator lights on equipment, such as stereos, and improper safelights
can also cause fogging.  Turn off all unnecessary equipment and the safelight and try this test again.

B
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It is recommended that the panoramic and
cephalometric cassettes be loaded with film just
prior to use.  Do not leave a film loaded in the
cassettes for an extended period of time.  This will
prevent background radiation from prematurely
exposing the film.  The film should be stored in a
cool and dark place.

Loading The Panoramic Cassette
In a lighttight darkroom, open the flexible,
panoramic cassette sleeve and slowly remove the
intensifying screens.  Open the screens on the
counter and place a sheet of panoramic film on top
of one of the screens.  Close the screens and
slowly slide them back into the cassette sleeve.
Ensure that the hinged end of the screens is placed
into the cassette sleeve first and the "TUBESIDE"
decal is facing the same direction as the writing on
the outside of the cassette sleeve.  Ensure that all
excess air is expelled from the cassette sleeve.

Loading The Cephalometric Cassette
In a lighttight darkroom, unlock and open the rigid,
cephalometric cassette.  Place a sheet of
cephalometric film on top of one of the screens.
Close and lock the cassette.

Note: Remove and discard the protective sheet
from between new intensifying screens before
their first use.

Darkroom Procedures

B
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Maintenance Schedule

Refer to state and local regulations to determine how often to check the following items, or check at least
every 3 months, when the machine is physically relocated, or when powered by a different outlet than when
installed:

1.  Tubehead
a.  oil leaks
b.  excessive drop on kVp meter during exposure (greater than 7 kVp)

2.  Control Panel
a.  certification and identification labels in place
b.  power switch operating properly
c.  reset switch operating properly
d.  function switch operating properly
e.  exposure terminates when exposure switch is released
f.   exposure indicator light illuminates during exposure
g.  audible beeper sounds during exposure

3.  Cephalometric Arm (PC-1000/Laser 1000 only)
a.  level
b.  smooth rotation of cephalostat head positioner
c.  ear rings aligned

4.   Laser (PC-1000/Laser 1000 only)
a.  laser operating properly
b.  laser beam alignment target labels in place
c.  tubehead locking knobs allow easy alignment of tubehead

5.  Intensifying Screens
a.  clean with cleaning/antistatic solution or nonabrasive soap and water
b.  no scratches or marks

6.  Film cassette/sleeve
a.  lighttight
b.  no static electricity

7.  Darkroom
a.  lighttight
b.  no light sources other than GBX-2 or equivalent (radios, clocks, etc.)
c.  timer/thermometer working properly

Check all parts of the PC-1000 for any physical damage that could affect radiation safety.

C
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PC-1000 Labeling

D

Control Panel

RADIATION

Complies with: DHHS 
21 CFR Subchapter J

®
X-RAY CONTROL
 MODEL PC-1000

CAN CSA Std 22.2 
No. 114-M90   LR 96864-1

Panoramic
70 - 90 kVp, 6 mA

12 Sec.

Cephalometric
70 - 90 kVp, 10 mA

0.4 - 2.0 Sec.

Serial # Date

Panoramic Corporation  PC-1000
Fort Wayne, Indiana  U.S.A.

RESET

10 A 1 A

115V 50/60Hz  
0.5A Continuous 
10.0A Momentary POWER

kVp

L

R L

R

WARNING:  THIS X-RAY UNIT MAY BE DANGEROUS TO
PATIENT AND OPERATOR UNLESS SAFE EXPOSURE

AND OPERATING INSTRUCTIONS ARE OBSERVED !
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Laser 1000 Labeling

D

Rear Tubehead Cover

Front Tubehead Cover

Cephalometric ArmControl Panel

0.4

0.5

0.6

0.81.0

1.2

1.5

2.0

L

R L

R

RADIATION

Complies with: DHHS 
21 CFR Subchapter J

X-RAY CONTROL
 MODEL PC-1000

Panoramic
70 - 90 kVp, 6 mA

12 Sec.

Cephalometric
70 - 90 kVp, 10 mA

0.4 - 2.0 Sec.

Serial # Date

Panoramic Corporation  PC-1000
Fort Wayne, Indiana  U.S.A.

WARNING:  THIS X-RAY UNIT MAY BE DANGEROUS TO
PATIENT AND OPERATOR UNLESS SAFE EXPOSURE

AND OPERATING INSTRUCTIONS ARE OBSERVED !

RESET

10 A 1 A

115V 50/60Hz  
0.5A Continuous 
10.0A Momentary POWER

kVp

Panoramic  Corporation
Fort Wayne, Indiana  USA
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PANOFFAP-PA LATERAL

Cephalometric:  SID 1720mm,  SIZE  203mm X 254mm

Panoramic:        SID 460mm,    SIZE 6 x 150mm

VISIBLE LASER LIGHT EMITTED FROM APERATURE ABOVE - AVOID EXPOSURE

LASER  1000
���������� ����� �� ��!�""" ������ # 
���

LASER  1000
Panoramic Corporation ®

Average Adult

Large Adult

Patient Size KVP

75 0.5

0.6

0.8

1.0

80

85

90

0.8

1.0

1.2

1.5

LATERAL AP-PA
SECONDS

CEPHALOMETRIC EXPOSURE
10mA

Recommended Times for Rare Earth Screens & Film

May use temple support KVP settings from Panoramic

Adolescent

Child

TIME & KVP CHART
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PC-1000/Laser 1000 Specifications

E

Tube Housing Thermal Characteristics Tube Maximum Current

Anode Thermal Characteristics
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Self-rectified     Focal spot: 0.5 mm

Heating
Cooling

315 W

225 W

175 W

100 kV

90 kV

80 kV

70 kV 60 kV

50 kV

Radiation Scatter Survey

0

45˚

90˚

135˚

180˚

225˚

270˚

315˚

0.04

0.00

0.00

0.00

0.00

0.00 0.00

0.00

0.000.00

0.00

0.00

0.00

0.000.00

0.00

0.03

0.03

0.03 0.03

0.03

0.03

16"

24"

36"

0.00

Values in mR / 14 second exposure

PC-1000

Technique Factors:
    Tube Current: 6.0 mA
    Tube Voltage: 90 kVp
    Exposure Duration: 14 seconds

Method:
    Survey meter (Nuclear Associtates Model 06-107) at level of
    phantom skull at each position for duration of exposure.
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PC-1000/Laser 1000 Specifications

E

Power Requirements

Generator Type

Duty Cycle

Tubehead Assembly

X-ray Tube

Statement of
Deviation

Measurement
Techniques

Screen/Film Type

The PC-1000 and PC-1000/Laser 1000 requires line voltage from 105 to 125 VAC,
no load at 5% or better line regulation and draws 12 A under worst case
conditions.  The total power required is 1.5 kVa.

Single-phase, half-wave, self-rectified, center-grounded.

At 90 kVp/6 mA - One 12 second exposure every 5 minutes to a maximum of 30
exposures.

X-ray Tube Brand X-Ray or Superior or K-Alpha
Rated Tube Potential Peak 100 kVp
Leakage Technique Factors 90 kVp/6 mA
Inherent Filtration 1 mm
Added Aluminum Filtration 1.8 mm
Total Filtration 2.8 mm
Peak Tube Potential at which Aluminum
Equivalent was Obtained 90 kVp/6 mA

Manufacturer Brand X-Ray or Superior or K-Alpha
Type BX-4P0.5 or SXR-100-R-5P or

KAX-90-10-P
Focal Spot .5 mm x .5 mm
Maximum Peak Voltage 100 kVp
Anode Heat Dissipation Rate 250 Watts 1 Watt=1.4 H.U./sec.
Anode Heat Storage Capacity 35 kJ 1 kJ=1400 H.U.

Peak Tube Potential ± 12% over range of rated line voltage
Tube Current ± 10% over line voltage
Exposure Time ± 10% over line voltage

Exposure Time Measured with Engineered Systems &
Design Model XR201MS pulse
counter.

Tube Current Measured directly with a DC mA meter
having a basic accuracy of no less
than ± 3%.

Peak Tube Potential Measured using a computerized kVp
measurement system.
System accuracy is ± 3% exclusive of
waveform, inherent filtration,
and reproducibility.

Maximum Line Current Machine set at 90 kVp/6 mA

Kodak Lanex Regular with Kodak T-MAT G (green/400 speed) or equivalent
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Laser 1000 Specifications

Laser

Class

Type

Wavelength

Average Operating Current

Average Operating Voltage

Maximum Average Radiant Power

Maximum Peak Radiant Power

Beam Divergence

Beam Diameter

Emission Duration

II

Laser Diode, Toshiba TOLD9442M

650 nm

34 mA

0.75 VDC

0.2 mW

< 1 mW

0.9 mRadian

1.8 mm

Operator-controlled by a momentary switch

8" x 10"

1624 mm - 1724 mm (63" - 68")

0.4, 0.5, 0.6, 0.8, 1.0, 1.2, 1.5, 2.0 seconds

70 - 90 kVp ± 12%

10 mA ± 10%

Cephalometric Attachment

Film Size

Source to Image Distance (SID)

Exposure Times

Tube Voltage

Tube Current

E
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PC-1000

PC-1000

PC-1000 Space Requirements

Physical Dimensions
35" W x 42" D x 91" H

Minimum Working Space
48" W x 48" D x 91" H

The PC-1000 weighs approximately 485 pounds
and is freestanding, requiring no extra support in
the wall or floor.

The factory configuration is shipped with the
control panel mounted on the patient's left side,
unless specified by the customer prior to
shipping.  The control panel can be easily
relocated to the right side at the time of
installation.

Note: The FDA requires that the technique
factors (kVp meter) be viewable during the
exposure.

F

91" Maximum
58" Minimum

42"
32"

35"
23"
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Cephalometric
Exposure Time Chart

90 kVP  10 mA
Rare Earth Screens And Film

Seconds

Patient Size:

Small Child

Large Child

Average Adult

Large Adult

Lateral AP-PA

.5-1.0

.6-1.5

.8-2.0

1.0-2.5

.8-1.5

1.0-2.5

1.5-3.5

2.5-4.0

LASER  1000
Panoramic Corporation ®

PC-1000

PC-1000

PC-1000/Laser 1000 Space Requirements

The PC-1000/Laser 1000 weighs approximately
515 pounds and is freestanding, requiring no
extra support in the wall or floor.

The factory configuration is shipped with the
control panel mounted on the patient's left side
and the cephalometric arm mounted on the
patient's right side, unless specified by the
customer prior to shipping.  The control panel
can be easily relocated to the right side at the
time of installation.

Note: The FDA requires that the technique
factors (kVp meter) be viewable during the
exposure.

Physical Dimensions
72" W x 44" D x 91" H

Minimum Working Space
84" W x 48" D x 91" H

F

72"
35"
23"

44"
33"

91" Maximum
58" Minimum




