


Expos—AID AUTOMATIC EXPOSURE CONTROL
(AID MODEL A33080) '

OWNER'S MANUAL
(AID 69018)
1.0 INTRODUCTION

2.0 OPERATING INSTRUCTIONS
2.1 Operating Conditions
2.2 Control/Display Unit - Panel Controls and Indicators
2.3 Generator-Terminated Exposure
2.4 Default-Terminated Exposure
2.5 Routine Care and Maintenance

3.4 SPECIFICATIONS
3.1 System Performance
3.2 Paddle/Ion Chamber
3.3 Control/Display Unit
3.4 Interface Requirements
3.5 Power Consumption
3.6 Physical Parameters
3.7 Regulatory Compliance
4.0 INSTALLATION INSTRUCTIONS
4.1 Equipment Supplied
4.2 Equipment Required
4.3 Mounting and Preliminary Connections
4.4 Installation Procedure
4.5 Alternate Configuration
4.6 Installation Completion
5.0 FIELD CALIBRATION INSTRUCTIONS
5.1 Preliminary Steps
5.2 Caution
5.3 kVp Level Adjustment
5.4 Chamber Gain (Main Density) Adjustment
5.5 kVp Compensation
6.0 FACTORY CALIBRATION INSTRUCTIONS

(NOT INCLUDED)

7.0 PRINCIPLES OF OPERATION
7.1 Basic System Blocks
7.2 Diagnostic/Troubleshooting Guide

8.0 DOCUMENTATION
8.1 Schematic Diagrams
8.2 Component Location Diagrams
8.3 Configuration Control
8.4 Replacement Parts List

ADVANCED INSTRUMENT DEVELOPMENT, INC.
1811 N. 25TH AVENUE
MELROSE PARK, ILLINOIS 601640
20 February 1991 (708) 343-7777



SECTION 1.8 INTRODUCTION

l'g

INTRODUCTION

The Expos-AID Automatic Exposure Control (AEC) greatly
simplifies radiography by controlling the exposure
required £for every radiograph regardless of variations in
parameters such as:

a) Patient anatomy and size
b) Source-to-image distance (SID)
c) KkVp-dependent response of film/screen combinations

The operator is required only to select a reasonable KkVp
for the anatomy involved and select a field or combina-
tion of £fields in line with the anatomy of principle
interest., The Expos—-AID AEC does the rest, automatically
determining the exposure time for the precise milliampere-
seconds (mAs) required to give excellent diagnostic
radiographs. The results are:

a) Reduction in number of X-ray retakes, along with their
cost and inconvenience,

b) Reduction in patient and operator radiation required
to produce good films.

c) Films that are not only consistently diagnostic, but
that are exposed consistently by all operators, on all
AEC equipped generators, and on all shifts.

Some of the detailed features of the Expos-AID AEC are:

a) Pushbutton selection of either FIXED, entrance type,
stationary chambers or MOBILE, exit type, paddle
chamber; both calibrated for the system at the time of
installation.

b) Switch adjustment for film density variations over
approximately a x58% range to suit individual
preferences for darker or lighter films,

c) Pushbutton selection of either grid or no grid
operation.

d) Post-exposure display of exposure time in milliseconds
(mS) or integrated tube current in milliampere-seconds
(mAs) to provide a correlation with manual techniques.

e) Exposure termination indicators to assure operator of
proper functioning of AEC.
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OPERATING INSTRUCTIONS
Operating Conditions

The Expos-AID AEC system is remarkably easy to use. Simply
select a reasonable kVp for the anatomy involved.
Position the patient in front of the film cassette and ion
chamber detector aligning the part of anatomy of principle
interest with one or more of the ion chamber fields.
Activate only those fields behind the section to be
examined by using the field selection buttons on the
Control/Display unit.

For example, when shooting a normal chest in the anterior-
posterior projection, select the ion-chamber field behind
the right 1lung. Or, when shooting a lateral skull align
the skull with an ion chamber field. Or, to follow the
course of pneumonia in the left lung with a series of
radiographs, always align the ion-chamber field with the
fluid in that particular lung being careful to activate
only the field behind the left lung. Do not align the ion-
chamber field with anatomy other than that of principle
interest. For example, do not align with the spine to see
the 1lung and do not align with the lung to see the spine
as this would obviously not produce the optimum exposures.

Control/Display Unit - Panel Controls and Indicators

Figure 2.2(A) indicates the controls and indicators used
in the course of normal operation.

a) Power On/Off - Controls power supplied to the Expos-
AID AEC circuitry. If 0ff, all functions of the AEC
circuitry are disabled and the X-ray generator may be
operated manually. When first turned on, the display
will read "@8P0". The digits will be bright for about
6 seconds and then dim. After about 6 minutes the
display will extinguish. A blank display DOES NOT
indicate the AEC is off.

b) Chamber Type Selection - Selects MOBILE (In) or FIXED
(Out). These selections simply refer to the two
possible types of ion chamber detectors that may be
used with this system. The FIXED, entrance type,
stationary detectors are used where a table bucky,
chest stand or spot film device are available to hold
the chamber and film in position during a radiograph.
The mobile, exit type, paddle detector is wused in
applications where a fixed cassette holder cannot be
used.

c) Display Selection - Selects either the exposure time
in milliseconds (mS) or the milliampere-seconds (mAs)
to be automatically displayed after each exposure has
been completed.
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SECTION 2.0 OPERATING INSTRUCTIONS

d)

e)

£)

g)

h)

Grid Selection - This provides the proper compensation
in density for the use of either a grid or no grid
with both the FIXED and MOBILE chamber selections.

RESET - Required to permit another radiograph only if
an exposure has not been properly terminated and
indicated on the panel ("AEC"). -If an exposure has
been terminated by the backup generator setting
("GEN"), or if the maximum allowable exposure has been
sensed ("mAs"), the reset control must be manually

- operated to allow additional exposures. The need to

activate the RESET control should be interpreted by
the operator as a potential radiation safety warning.

Digital Display - Three and a half digit readout of
mAs (@ to 570.0) or ms (@ to 9999). Also, see a) and
c) above. Typically the user leaves the digital
display set for mAs as a check to ensure that
exposures are within the normally expected ranges.

Exposure Termination Indicators -

AEC - Normal exposure termination when using the
Expos—-AID AEC.

GEN - Exposure termination by the x—ray generator.
The exposure reached the mAs limit set on the X-ray
generator. The operator should set this to
approximately four times the mAs expected for the
anatomy being radiographed (maximum of 570mAs on most
systems) .

mAs - Exposure termination by Expos-AID AEC after a
maximum of 570mAs has been accumulated. In this
unlikely event, no further exposures should be
attempted until the cause of the default termination
is determined and corrected.

Density Control

N - Normal density setting

-25, -50 - Reduction of density (lighter) by
approximately 25% or 50% of the mAs exposure at "N".

+25, +50 - Increase of density (darker) by
approximately 25% or 50% of the mAs exposure at "N".

This is routinely set at Normal where the system was
calibrated for proper film density. It is wused to
satisfy particular preferences of individual
radiologists for darker or lighter than normal £films
or in cases where special circumstances may require
other than normal density films.
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SECTION 2.0 OPERATING INSTRUCTIONS

i) PField Selection

Most table or chest chambers allow the selection of
one or more fields to allow easy alignment of a
detector with the area to be studied. Select only the
fields aligned with areas of principle interest by
depressing one or more of the field select buttons.
Turn off those fields which are not aligned with the
anatomy being examined. A field is selected if the
field select button corresponding to that field has
been placed in the "IN" position. If a field select
button is in the "OUT" position then the corresponding
field will not be selected. For spot film operation,
or paddle operation field select is automatic and no
change in the field select buttons is required.

j) Not Ready Indication

The Not Ready LED will light when a multiple field
chamber is selected and a field(s) on that chamber has
not been selected. It will also indicate the lack of
a chamber selection. If the AEC has been activated
and the Not Ready light is on, exposures will be
inhibited. To correct this condition check for proper
technique selection on the generator and for proper
field selection on the AEC control.

Generator-Terminated Exposure

If, instead of "AEC", "GEN" appears after making an
exposure, then the exposure has been terminated by the
X-ray dgenerator--not the AEC--and either the generator
back-up time (mAs) is too short or the ionization chamber
is not in position in the X-ray beam. Determine and
correct the cause of the improper exposure termination;
then depress the "Reset" button on the Control/Display
Unit to permit another exposure.

Default-Terminated Exposure

If, instead of "AEC" or "GEN", "mAs" appears after making
an exposure, the exposure was terminated by the Expos-AID
AEC built-in 570 mAs default limit. This unlikely event
indicates the possibility of a service problem with either
the X-ray generator or the Expos-AID AEC. No further
exposures should be attempted until the cause of the
default termination is determined and corrected.
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3.0 SPECIFICATIONS

The following typical specifications apply to performance
of the Expos-AID 3 chamber Automatic Exposure Control
System.

3.1 System Performance
3.1.1 kVp Range/Optical Density (OD) Tracking
kVp Range Phantom Thickness Optical Density

(inches) Variation
+0D from mean

—— it o vt e e — - ———————— — - ————— G s (e . g, T ] Y= v e S — — S

56- 65 4 .25
65- 80 8 .15
80- 95 9 A.15
95-1190 10 P.15%*
110-150 12 B.25%

* Performance with exposure time below 5ms not
guaranteed. AID can supply a forced extinction package
for most single phase generator systems not already
equipped with forced extinction. Without forced
extinction, performance for short exposure times will be
limited due to exposure termination only at zero crossings.

3.1.2 Temporal Characteristics

a) mS (milliseconds) Display 1.9 mS

b) Response Time +1.0 mS

c) Exposure Duration Compensation -0.3mAs factory set
B to -P.7mAs range

d) Default Termination 570 mAs

Display of mAs or ms is accurate to * 5%, as measured by a
Machlett Dynalyzer.

3.1.3 Screen/Film Speed

Preadjusted at factory for a screen/film combination of
200 speed for both fixed and mobile type ion chambers.
Other screen/film combinations may be accomodated.

3.1.4 kVp Compensation

Five calibration kVp cardinal points, adjusted at regular
kVp increments. Intermediate points are interpolated by
sensing the average kVp signal integrated over at least 5
milliseconds. kVp compensation outside of the five
cardinal points is extrapolated.
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SECTION 3.8 SPECIFICATIONS

3.1.5

3.2

3.3
3.3.1

3.3.4

Dynamic Range

a) Source to image distance (SID) 36-72 inches
b) X-ray tube current to 1200mA

¢) kVp generator fluctuations +20%

Paddle/Ion Chamber

Input +12VDC and -12VDC
Sensitivity (Nominal) 40V/mR

Maximum Output 8.5VDC

Drift & Noise <3PmV/10 seconds
Linearity +0.5%

Ion Chamber Field Sigze Chest and Table chamber

2" x 4.4" center field (II)
2,2" x 3.6" fields I,III
3" square, spot film chamber

Ion Chamber Potential 20PVDC +5% (internally
generated)
Reproducibility £P.B5 Coefficient of Variation

Control/Display Unit

Digital Display

3 1/2 Digit, 0.4" LED Display of mS or mAs after exposure
Density Control (Exposure Time)

Selection of +25 or +58% change in mAs from the Normal
Setting (N).

Grid Selection

Selects grid operation which can be preset at the time of
calibration for a @ to +100% change in nominal density
(typically useful from 88 kVp to 125 kVp).

Field Selection
Any combination of 3 fields on chest and bucky chambers
are selectable.

Exposure Termination Indicators

AEC - Termination by ion chamber and kVp computer circuits

GEN - Termination by generator timer set for backup

mAs - Termination after 570 mAs, factory set as a second
safety backup.

Expos—-AID AEC Owner's Manual 1 March 1985 Page 3-2
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3.4
3.4.1

3.5.1

3.5.2

Interface Requirements

Exposure Start

A 10-15 VDC or 20-30 VDC signal is required to energize a
relay in the Expos-AID AEC upon actual exposure start.
Signal loading is less than 30 mA.

Exposure Termination

Normally-open contacts that close at exposure stop or
normally-closed contacts that open at exposure stop.
Contacts are rated 0.3 ampere maximum with 1080 ohms
nominal resistance.

Chamber Selection

Bucky, chest or spot film chamber selection is made by
activating a relay in the AEC. Standard units are
supplied with 12 VDC relays.

mA Sense

7.5 ohm current sensing resistor corresponding to #.75 VDC
at 100 mA. Common mode voltage (CMV) is 100 V, maximum.
Calibration range extends to 1200 mA maximum.

kVp Sensing

An AC or positive DC voltage directly proportional to kVp
can be used.

Power Consumption
Voltage
115/230 VAC + 10%, 56/60 Hz.

Current Drain

a) Maximum Operate < 108/200 mA @ 230/115 VAC
b) Standby < 65/130 mA @ 230/115 VAC
c) Power Off < 18/35 mA @ 238/115 VAC

Physical Parameters
Temperature & Humidity

Storage -559C to +850C, 95% RH
Operating 150C to 400C, 80% RH
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SECTION 3.0 SPECIFICATIONS

3.6.2 Dimensions, Weight (Nominal)

Size H x W x L Weight
(inches) (Lbs.)

Display 1.75 x 10.9 x 5.4 2.5
Interface Chassis 2.75 x 18.5 x 17.0 12.0

3.7 Regulatory Compliance
3.7.1 Center for Devices and Radiological Health
Design and production standards comply with the relevant
portions of Section 1020.30 of the Radiation Control for
Health and Safety Act of July 1968, when labeled:
Product complies with D.H.E.W./F.D.A.

Performance Standard 21 CFR
Subchapter J.
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4.0

INSTALLATION INSTRUCTIONS

The Expos-AID Automatic Exposure Control 1is an FDA
certified component. After completing the installation
and calibration you must file an assembler's report on
form FDA2579.

The Expos-AID AEC is compatible with X-ray generators that
have the following characteristics:

1.% Exposure start signal 5-30 VDC (signal must be present
during entire exposure).

2. kVp signal, AC or DC voltage directly proportional to
kVp (16-190 VDC for maximum kVp, AC signal up to 608 VAC).

3. mA signal, developed by inserting a resistor in series
with the ground return lead of the high voltage
transformer primary. This signal is for mAs limit and mAs
readout.

4% Chamber selection. signals for multiple chamber

installations.
5. Fast-acting signals for exposure termination.

The AEC makes available a set of isolated normally-open or
normally-closed contacts for use in exposure termination.
Total system delays are less than 1 mS.

*Note: Signal 1 may be developed by using a set of
isolated normally-open contacts, if available, that close
at actual exposure start. Signal 4 may be developed by
using a set of isolated normally-open contacts, if
available, that close for a particular chamber selection.
Ultimately, signals 1 and 4 are used to energize DC relays
in the AEC.

Check to see that cable lengths are adequate (45' cables
are supplied standard and longer cables may be special
ordered). Be aware that room must be available in the
film holder or bucky for an AEC entrance type detector
between the grid and the film. An exit type phototiming
bucky is not normally suitable for ion chamber
installation.

Expos—-AID AEC Owner's Manual 1 March 1985 Page 4-1
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4.1

4.2

Equipment Supplied

The following assemblies, cables and hardware are supplied
as the components of a complete Expos-AID AEC System:

Item Quantity Description AID Part #
A 1 Control Mounting Bracket 50562
B 1 Owner's Manual 69018
C 1 Mounting Hardware Kit 70018
D 1 Cable, Control/Display 73106
E 1 Cable, mA 73105
F 1 Cable, A.C. kVp Signal 73105
G 1 Cable, Generator Interface 73104
H 1 Interface Chassis & Cover 80078
J 1 Control/Display Unit 80079
K 1 kVp signal fuse block, fuses, 76019

mounting plate, fishpaper
L 1 mA signal interface box 80033
M 2 1/2 Amp., 2580 V. fuses 45004
N 1 label for 1/2 Amp. fuses 69130
P 1 set rack mount brackets 50591

Note: Chambers, paddle and connecting cables are sold and
supplied separately.

Equipment Required

A, Electric Drill with 5/32", 3/16" and 1/8" high speed
drill bits.

B. Assorted screwdrivers (slot and Phillips head).

C. Tools and fittings as required for routing cables in
conduit or raceways.

D. Tools, lugs and/or connectors as required for making
connections into the x-ray generator system.

Mounting and Preliminary Connections

Mount the AEC interface box in a convenient spot for
appearance and cabling. Figures 4.3(a) and 4.3(b), at the
end of section 4, illustrate Interface Unit mounting.
Note that <cables must be routed to bring the signals
described in the beginning of section 4 to the interface
unit, Cables will also have to be routed for each chamber
as well as the display.

Mount the display near the X-ray generator control using
the display mounting bracket supplied and connect the
display cables from the display to J5 and J6 of the AEC
interface box. Refer to figqure 4.3(c) for display mounting
details.
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