Unit 1

Creating the Beam

X-Ray Equipment 

Types of X-ray Equipment

· Two types

· Diagnostic and therapeutic

· Diagnostic ranges

· 10-1200 mA

· 0.001 to 10 seconds

· 25-150 kVp

Tables

· Uniform radiolucent surface

· Must be: 

· Easy to clean

· Free of crevices that could collect contrast media

· Difficult to scratch

· Bucky tray

Tables

· Fixed and tilting models

· 90 – 15 tilt

· Footboard

· Shoulder supports and handgrips

· Compression bands

Tube Supports

· Numerous configurations

· Overhead

· Floor to ceiling

· Floor

· Mobile

· C-arm

Upright Units

· Numerous uses

· Chest

· Abdomen

· AC joints

· Cervical spine

Other Specialized Diagnostic Equipment

· Mammography

· Tomography

· Head units

· Dental/panoramic

Other Specialized Diagnostic Equipment

· CT

· Radiation therapy simulators

· Urologic

Power for X-Ray Generation

· Incoming line current

· Single-phase power

· Three-phase power

Incoming Line Current

· 60 Hz alternating current

· rms 200-240 volts

· Nearly all x-ray equipment operates on 210-220V

Single-Phase Power

Three-Phase Power

A Basic X-Ray Circuit

· Main x-ray circuit

· Exposure switch

· Timer circuit

· Filament circuit

The Exposure Switch

· Deadman switch

· Depress to maximize tube life

· Mobile equipment requires 6 foot cord

The Timer Circuit

· Electronic timers

· mAs timers

· AEC timers

Generators

· Single-phase 

· Three-phase 

· High frequency 

· Capacitor discharge mobile units

· Battery-operated mobile units

· Falling load

Single-Phase Generators

· Full-wave rectified

· 2 pulses per Hz

· 120 pulses per second

· Voltage ripple 100%

Three-Phase Generators

· Full-wave rectified

· 6 pulses per Hz

· 360 pulses per second

· Voltage ripple 13-25%

Three-Phase Generators

· Full-wave rectified with 12 diodes

· 12 pulses per Hz

· 720 pulses per second

· Voltage ripple 4-10%

Power Rating

· The greatest load the generator can apply to the tube

· Calculated by the formula: V x A = W

High Frequency Generators

· AC and DC power converters and inverters

· Full-wave rectified unit can produce 12-13 kHz waveform

· Voltage ripple of 3-4%

Capacitor Discharge Mobile Units

Battery-Operated Mobile Units

· Supply nonpulsating direct current

· Similar to 3-phase 12 pulse unit

Falling Load Generators

· Start at high amperage and allow it to fall during exposure

· Maximize use of tube limits

· Shorten exposure times

Automatic Exposure Controls

· Phototimers

· Ionization chambers

· Minimum reaction time

· Backup time

Phototimers

· Thyratron

· Located behind cassette

· Fluorescent screen emits light photons

· Light photons strike photomultiplier tube

· PM tube releases electrons to capacitor

· Capacitor accumulates need charge

· Exposure is terminated

Ionization Chambers

· Located in front of cassette

· 5mm parallel plate chamber

Minimum Reaction Time

· Minimum amount of time required to terminate exposure in AEC

· Modern minimum reaction time

· 0.001 seconds

Backup Time

· Equipment often allows technologist to set a backup

· Should be set at 150% of anticipated manual technique

· Maximum exposure per U.S. Public Law

· 600 mAs

