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Chapter 1
Overview

1.0 Power on procedure for the Colt Audiometer

The basic Colt audiometer consists of two parts, the tablet and the main Colt base unit. Both
have to be powered and Blue Tooth wireless communication between the two has to be
established before operation. The procedure to follow:

Step 1- Turn on the power to the base colt unit

To turn on the power, plug the Colt line cord into a suitable source of AC power (100 to 250
VAC, 50 to 60 Hz) and switch the power on by moving the rear panel mounted toggle to the
position.

The Colt main unit panel has two LED’s. The left one indicates that power has been applied.
When first powered on, the right blue LED will flash, indicating that communication with the
tablet has not yet been established.

If a monitor headphone is plugged into the rear panel monitor jack, a tone will be heard in the
monitor after power is applied, indicating that the Colt hardware is operational and ready to be
linked to the tablet.

Step 2- Turn on power to the Colt tablet.
Press the on switch button located on the side of the tablet and hold it down for several
seconds.




A vibration may be felt and the boot sequence will occur.
When the booth sequence ends, a picture of a lock will appear. Touch the lock and slide it to
the right.

=

Step 3- Select the Colt icon from the home screen
Touch to select the Colt logo icon on the screen.

The pure tone Colt screen will appear. A message will be seen on the screen, indicating that
blue tooth service is being actuated. The background color is a light tan.



When the startup sequence is complete, The background color on the tablet screen will turn a
light shade of blue. The tone from the monitor headset will stop, indicating that communication
and control has been established by the tablet. The blue LED on the Colt main unit will then
indicate a steady glow.

Test the control by pressing the Stimulus button on either the right or left channel. A tone will
be heard in the monitor headset for the channel touched.

The Colt audiometer is now operational.

1.1 A Description of the Colt audiometer system

Audiometers are basically calibrated pure tone generators which are used to test people for
their ability to hear. The amplitudes of the tones used are adjusted to be near that which
people with “normal hearing” can just barely hear when the attenuator is set to “0.” The Colt
audiometer works in this way, too. It also allows the hearing professional to perform a variety
of different tests, and may be compared in capability with the most complex of audiometers
available today.

1.2. The Tablet Operator Interface

But then, how is it any different from any other audiometer? The differences and advantages of
the Colt lie in its operator interface. Instead of being computer based, it is actually based on a
multiple of computers. And one of these is devoted to handling the operator interface. Through
a tablet based touch screen, it presents a virtual system of keyboard devices to allow rapid and
intuitive adjustment of controls, while presenting an ongoing graph of the test results. The
commands from the keyboard are passed to the Colt Base unit, where digital electronics act on
the commands to produce the sounds and intensities called for.

1.3. Microphone channels

Multiple digital channels also amplify microphone pickup of voices for talk forward and talkback
functions. A stereo monitor lets the operator know what sound is being presented to the tested
person. These are all standard audiometer functions and are controlled with the tablet's virtual
interface. But very few analog circuits are involved in the generation, amplification and
switching of the audiometer signals. The complication is handled by the millions of digital
transistors in a multiple number of integrated circuits under software control.

1.4. Digital Operation for Reliability
There are no screwdriver adjustments in a Colt audiometer. Gain settings of virtual amplifier
stages are numbers embedded in a memory element. As are signal generators and pulse and

3



warble (FM) circuits.
Why go to all this trouble? Why can't we just stay simple and more understandable?

A good reason is the elimination of a multitude of moving parts. Adjustment controls like
potentiometers wear out and/or become unstable. The Colt’s calibration factors are stored in
memory in the form of numbers that are stable and long lived. It is rare that the instrument
goes out of calibration, because there are no moving parts. No switch noise.

1.5. Control Simplicity

The tablet works well in the audiometer environment, as it allows the instrument to only
present those controls that apply to the task at hand. In the case of the pure tone test, the VU
meter is not needed and is not there. Signal choices are limited to those that are needed in
pure tone testing. Speech noise is not used.

In speech mode, the VU meter appears. The frequency dial disappears and is replaced by a
calculator to allow the user to score correct percentages automatically. Sets of speech signals
are selectable and played as desired. These are stored in a miniature SD chip. The talk
forward microphone can now be used as a speech microphone, with the gain set by a separate
and adjustable front panel control to suit the characteristics of the individual operator.

1.6. Audio Power

A high efficiency audio power amplifier is built into the system and allows relatively high levels
of sound intensity for sound field testing. It must be used, however, with proper shielded cables
that can carry both the drive and return signals on the tip and ring of the ¥ inch plug/jack
system. If the power is insufficient for the intended purpose, an external amplifier can be used
to drive the sound field.

1.7. Blue Tooth Connectivity allows Operator Freedom

Wireless Blue Tooth connectivity between the controlling tablet and the Colt base unit allow the
operator greater flexibility in the placement of audiometric components. No longer is the
audiologist tied to a fixed position close to the instrument with its keyboard or touch panel.

1.8. Portability and Data Storage

When used in the field, the instrument's small size and light weight make it easily transported;
a series of tests can be saved into the tablet's memory and later downloaded to a computer at
the office. Test data files are linked to the patient number. Privacy is thus maintained if
something should happen to the Colt audiometer and associated tablet. A NOAH interface is
available through the FONIX audiometer module in an external computer through USB to the
Colt base unit.

1.9. RF Shielding

Extensive shielding makes the Colt audiometer capable of meeting the toughest international
standards for RF emissions and susceptibility.



Chapter 2.
Specifications

2.1 General Characteristics

Size

Weight

Mains Voltage

Mains input current rating
Operating and storage
environmental conditions
Operating temperature/humidity

Shipping/Storage
temperature/humidity

2.2 Pure Tone Signals
Frequency Range

Air conduction, sound field
Bone conduction

Frequency Accuracy

11.3x11.5x 4.2 inches (28.7 x 29.2 x 10.7 cm)
3.8 pounds (1.7 kg) (not including tablet)
100-240 VAC, 50 to 60 Hz

1A

15 to 35 degrees Celsius, relative humidity from 5 to 90

percent (non-condensing).

-20 to 60 degrees Celsius , 5 to 90 percent relative humidity

(non-condensing)

125 - 12000 Hz
250 — 6000 Hz
+/- 1%

Intensity Range (air conduction)

125 Hz -10to 70 dB SPL
250 Hz -10 to 90 dB SPL
500 — 4000 Hz -10to 120 dB SPL
6000 Hz -10to 110 dB SPL
8000 Hz -10 to 100 dB SPL
12000 Hz -10to 70 dB SPL
Intensity Range (Bone conduction)

250 Hz -10to 45 dB SPL
500 — 750 Hz -10 to 60 dB SPL
1000 - 3000 -10to 70 dB SPL
4000 Hz -10 to 60 dB SPL
6000 Hz -10 to 50 dB SPL
Intensity Range (Sound Field)

125 Hz -10 to 50 dB SPL
250 Hz -10to 70 dB SPL
500 — 4000 Hz -10 to 100 dB SPL
6000 Hz -10to 90 dB SPL
8000 Hz -10 to 80 dB SPL
12000 Hz -10to 70 dB SPL
Attenuators

Range -10 to 110 dB HL (120 dBHL with +10 dB boost activated
Step Sizes 5 (default), 2, or 1 dB



Signal Format
Warble

Pulsed
White noise
Speech Noise

Narrow Band Noise

Channel Inputs
Tone
Speech Microphone
Noise
External
Minimum signal
Maximum signal

VU Meters

Range
Accuracy

Channel Outputs

Speaker

Earphones

Opposite channel routing available
Bone vibrator

Sound Field Speaker

Frequency Response
Output

Built in Speech Testing

10% frequency Deviation at a modulation frequency
of 5 Hz

(+/- 5%)

2.5 Hz (+/- 0.5HZz) with 50% duty cycle (+/- 20%)
Flat (+/- 2 dB) to 8kHz

Weighted Random Noise with spectrum density
constant from 250 to 1000 Hz, falling at a rate of 12
dB/octave from 1 to 4 kHz +/- 5 dB

As defined in ANSI S3.6-2010

Pure, pulsed, warble, pulsed warble
With adjustable gain control
Speech, narrow band, or white
100K ohm input impedance.

100 mV RMS

3.5 Volts peak

-20to +3dB VU
+/-1 dB at 0 dB VU,
+/- 2 dB at =10 dB and —20 dB VU

10 Watts RMS typical into 8 ohms
TDH39P- 100 ohm, or
Eartone 3A, 50 ohms

B71, 100 ohm

+/- 7.5 dB, 750 to 4000 Hz

> 90 dB SPL at 36 inches (1 meter)
At 3 watts RMS input at 1000 Hz,
45 degree azimuth

Spondee, NU-6, and Maryland CNC word lists

Acceptable Noise Level (ANL) test

Regulatory

Designed, manufactured and tested
to meet US, Canada, European and
International regulations including

ISO 13485,

IEC 60601-1
93/42/EEC

IEC 60645-1
ANSI S3.6-2010



Chapter 3
Specification Test Procedure

3.1 Pure Tone Audiometric screen

3.1.1 Testing against a “normal” hearing threshold.

It is possible and in fact encouraged, that frequent tests be run by a normal hearing
professional to be sure that the Colt audiometer is in calibration. However, while these checks
are useful in finding major calibration problems, they are obviously not sufficient to insure that
the Colt audiometer is in calibration.

3.1.2 A table of audiometric calibration values

See Table 5.1, which covers the values to be measured when testing pure tone amplitudes
with TDH39 headphones, Eartone 3A insert earphones, and the B71 bone oscillator, working
into NBS9A and HA2 couplers, and an Artificial mastoid, respectively. The table covers
threshold (RETSPL or RETFL) values.

3.1.3 Reference to ANSI S3.6-2010 and IEC 60645-1

Reference to these documents are made in testing features not covered in this maintenance
manual. Such features include pulse attributes of rise and fall times, duty factor and repetition
rate, distortion, inter-channel cross talk and noise levels.

3.2 Speech Audiometric Screen

3.2.1 Check of Speech Sound Levels

When the sound level from an external input of 1000 Hz, or the calibration tone from the
speech test signal reads 0 dB on the VU meter, the sound level at the patient’s position should
read the level shown on the right or left attenuator + 19.5 dB SPL. Inputs from the microphone,
from an the external source of sound or the internal recorded sound track may be tested for
right and left channels, respectively.



Chapter 4
Circuit Description

4.1 Introduction

The Colt ™ audiometer is “a new breed of audiometer’™. That is apparent in its look and
design, both inside and out. For instance, there is no circuit description for the wireless tablet
that is used as the operator interface. It is treated as a single component. Colt circuits that can
be placed in the category as “Repairable” are also relatively simple, since few are used.

The main components in a Colt system are the wireless tablet, the Colt base unit, and an
optional personal computer. The tablet allows control and a view of the operation of the Colt
system. The actual work is done by the Colt base unit, and test data may be collected by the
personal computer. Communication of commands and data between tablet and Colt base unit
is through a wireless Blue Tooth interface. Communication between the base unit and the
personal computer is handled by a USB cable. No personal patient data other than the patient
designation number is handled in the Colt audiometer system; such data is only held in the
personal computer. This is done to avoid potential federal personal information regulations.

The Colt base unit is completely shielded. Connectors that communicate with the world outside
of the Colt are fitted with protective circuits to prevent damage to the Colt and to prevent
unwanted radiation emissions. It should be noted that the class D power amplifier used for
speaker power should be connected to external speakers with cables that carry drive and drive
return conductors encased in a braided shield. The % inch stereo plug for this cable should
carry the signal currents on the tip and ring of the plug, with the shell connected to the shield.

If a sound field option is purchased, the talkback microphone serves as a reference
microphone for calibration of sound field intensities by an automatic program built into the Colt.
The sensitivity and response parameters of the talkback microphone are stored in a chip
located in this microphone and that gets read out (U6) when the Colt hardware module is
turned on.

Power is handled by a high efficiency converter that can take inputs from 100 through 250
volts AC, 50 to 60 Hz. It provides DC power at + and - 15 volts and + 5 Volts to the main board
via a short cable and connector. Multiple power regulators are used on the main board to
control crosstalk and noise.

4.2 Block Diagram and Circuit Diagrams

A Block Diagram is shown in Figure 4.1. Individual circuit elements are noted in this diagram
and are covered in more detail in the circuit diagrams listed on sheets 1 through 10. These
pages are to be seen in Chapter 10.
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Figure 4.1
4.2.1 Circuit diagram sheets
Sheets 1 - 3.
CPU associated circuits.

Sheet 4
A/D, digital signal processing and D/A circuit elements

Sheet 5

Amplifiers for the analog signals from the D/A circuit, 30 dB attenuators, and earphone
amplifiers. The power supplies for the amplifiers are also listed here.

Sheet 6
analog 60 dB attenuators,

External outputs for lower level transducers, which include drives for external amplifiers,

headphones, insert earphones, bone vibrator, and circuits for driving the speaker power
amplifiers.

Sheet 7
Analog input amplifiers, including
external line inputs,
talkforward microphone and
talkback microphone with its chip decoder



Sheet 8
Monitor output amplifiers, the daughter board connector and the patient response switch
jack.

Sheet 9
Speaker power amplifiers

Sheet 10
Power supply circuits

4.3. CPU and associated circuits

Most of the Colt's audiometric signal functions are handled by the digital signal processor
(U26) as controlled by the Concerto CPU (U19), which has internal RAM and flash memory
elements. External EEPROM and random access memory (U40, U47 and U30) also can be
used by the CPU.

Additional facilities of Colt cabinet temperature, date and time and other system data are
available in circuits U45, U34 and the combination of U35 and U36 and are accessed by the
CPU.

Communication with the Tablet is through the Blue Tooth transceiver package U1 with its
antenna (J12). Communication with the PC is through the USB J16 and its decoder chip U27.

Cabinet LED's are powered through J4.

J5 is reserved for a possible upgrade.

The JTAG port J6 is used for program debugging.

Additional large sound files can be located in the microSD part through the socket J7.
An additional system upgrade is possible by use of the “daughterboard” connector J18.
The same is also true for the option board connector J2.

Control over analog signal attenuator switches are handled by U23, 16 bit port expander. U24
port expander sends LED signals and speaker power amplifier controls.

The USB interface is controlled by U27.

Serial buses
Four serial buses handle different types of signals to Colt circuits.

SPI
This is a control and communication bus to allow the CPU to tell circuits what to do and to
retrieve information from them.

12S
Digital form of audio signals are handled on various components with this bus. 48Khz sample
rate, 64 bit words for both left and right signals per port.
10



12C
A control bus. Moderate speed control over devices.

RS232
Handles the Blue tooth communication

4.4. DSP Circuits

The principal audio processor is the AD1940 (U26). All signal information is handled in digital
format in this part. It receives signals from the A/D part of the U20 CODEC, the CPU, and can
also receive signals from the daughter board through connector J18. It sends signals to the
D/A part of the U20 CODEC as well as to the CPU. Pure tones and different types of noise are
generated in U26.1t also is programmed to provide signal switching and amplitude
modifications. This part contains a power regulator for operation at 2.5 volts DC.

4.5. Analog input signals
The AD1939 CODEC receives analog signals from four different channels or sources.

Right and Left line inputs
These come through amplifiers U9 and U8, which attenuate line level inputs before generating
differential analog drives to the A/D channel inputs of the CODEC U20.

Microphone Amplifiers
Analog signals from the speech or talkover microphone are amplified by U2.

Signals from the talkback microphone are amplified by U3. The talkback microphone also is
made with a memory chip that contains its gain and response characteristics. These allow the
microphone to be used to calibrate the sound field by using an automatic program.

Both microphone amplifiers deliver differential drive to the CODEC U20.

Analog Output amplifiers

Differential outputs from the CODEC are amplified by left and right channel amplifiers formed
with U21 and U11, respectively. U25 and U16 form switchable amplifier and attenuators for left
and right channels with gains of 0 and -30 dB. These amplifiers have superior gain and noise
characteristics. They have enough power to drive the lower level transducer elements used by
the Colt.

Summary of DSP inputs and outputs
8 inputs

left and right external line

talkback microphone

talk forward microphone

Two CPU channels

two Daughterboard channels

11



6 outputs
right and left audiometer channels
left and right monitor channels
two CPU channels

Analog output channels
As also mentioned above, left (U25) and right (U16) channel ear phone amplifiers are used to
develop enough power to drive the output transducers directly or though attenuators as
described below.

Left (U22) and right (U15) channel, passive, switchable 0 and 60 dB gain attenuators are used
to drive sets of switches to directly channel signal drive to one of several sets of transducers or
to the output speaker power amplifiers. These switches are controlled through port expanders
U23 and U24 by the CPU through the 12C bus.

The drives to the lower level transducers are all passive, not amplified any further.

4.6. Speaker Power Output amplifiers

The speaker power amplifiers (U7) are switched in when needed. A difference is that the input
to the power amplifier is loaded with a low impedance resistive attenuator to reduce the signal
level to that which is compatible with the amplifier input needs. The attenuator also provides a
load to approximate that which is provided when the other output transducers are selected.
The power amplifier is switched to an “OFF” condition when it is not needed.

Note:

All output connectors to audiological devices use % inch stereo type jacks. The tip and the ring
are used to deliver the power to the device. The body is used for the outer shield, if used. The
power amplifier requires a cable made with a grounded shielded jacket over a differential pair
speaker drive.

4.7. Monitor Amplifier

The monitor amplifier (U4) delivers left and right channel signals to tip and ring of the 3.5 mm
output connector (J14A). This amplifier takes the differential signals from the left and right
channels of the CODEC to drive the headset. All attenuation of signals going to the monitor
headset is controlled within the AD1940 (U26).

4.8. Power Regulators

A number of power regulators are used in the Colt to provide isolation between channels and
to reduce noise. Separate regulators are used for both + 12V and — 12V supplies used for the
right and left channels. Two additional regulators are used for the + 8V and — 8V input
supplies. Two more 3.3V regulators is used for the digital and analog supplies. The AD1940
(U26) has its own 2.5 volt regulator.

4.9. Power Supply

A high efficiency power inverter is used to convert line level AC power to + 15V and — 15V and
+ 5V for use in the Colt circuits and is connected to the Colt main board through J3. A fuse is
used to prevent accidental thermal problems that could be caused by a fault in the high current
5 Volt circuit. Several sets of diodes (D44, D45, D46, D47) are used between supplies to
prevent circuit component damage in the case of accidental circuit shorts.

12



Chapter 5
Calibration

5.0 General
The calibration of the Colt audiometer requires the use of a personal computer operating

under a Microsoft Windows operating system, XP pro or later. A special program called
ColtCal.exe is used to allow adjustment of the internal random access and flash memory
elements inside the Colt. The computer is connected to the USB port of the Colt audiometer
and controls the audiometer frequency and amplitude through this connection. The acoustic
sound from the TDH 39 headphone or ER3A insert earphone is picked up by a standard
NBS9A, or 2CC coupler, respectively, and from the bone oscillator by an artificial mastoid.
Sound from the speakers is calibrated in the pure tone audiometer program. Sound from
these transducers and couplers must be measured by a laboratory grade sound level meter.
This calibration procedure should only be undertaken by a skilled and properly equipped
special instrument technician.

5.1 Loading the ColtCal Program
The ColtCal program must be loaded along with the set of *. RETSPL files that define the

calibration parameters for each transducer into the same folder in your computer.

5.2 Running and Operation of the ColtCal Program
It is not necessary to activate the Blue Tooth communication link between the Colt base unit

and the tablet for the calibration procedure. Later, after the calibration is complete, it is a
good idea to activate the operator interface tablet and verify the calibration settings as well
as attenuator accuracies and frequency responses.

The USB cable must be in place and line power applied to the Colt base unit.

After starting the ColtCal program, click on the Connect button that will appear in the upper left
hand corner of the entry screen. This action will cause the computer to make the connection to
the Colt base unit.

5.2.1 Calibration Tables
A table (Figure 5.1) will be displayed that lists values for all transducers and associated

frequencies for pure tone and narrow band noise frequencies tested. These values are the
nominal dB amounts of correction that are added to the drive to achieve the desired levels for
each frequency. This table includes left and right TDH39 earphones, ER3A insert earphones,
B71 bone vibrator and speaker outputs for pure tone and narrow band noise. A table of actual
dB SPL outputs are shown in Table 5.1 for each frequency and device. Speech outputs add 20
dB to the SPL value at 1 kHz.
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Figure 5.1
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The values in the table will have a pink background. When the transducer has been calibrated,
the values will change to a white background.

5.2.2 Transducer Initial Data entry
To get started, work on the left TDH39 earphone. Click on the panel above the “Left Phone”

sub-title. The calibration info edit panel will be displayed for that transducer.

[Elcalibration Info Edit =13
yppydmméd Months
Cal Crate: I?DTM Expires: [‘12—
Device 1D: Im
Transducer: F[m%—
Device Seral # IW
CalByWwho: [MED

Default | Ok | Cancel |

Figure 5 2 TDH39.RETSPL

Click on the “Default” button to get started, or manually fill in the fields of the entry data list.
Minimum data to be entered are:
Calibration Date
Transducer type
Transducer serial number
Name of Calibration Technician
Type OK when done. The data entered will appear in the box above the column.

5.2.3 Calibration Point by Point
As a single point is chosen, as for example, 125 Hz, pure tone, for the left channel TDH39

earphone, a small dialog box is presented and that transducer is actuated at 125 Hz and at a
drive that should develop 115 dB SPL that is equivalent to a 70 dB HL level.

RETSPL TDH39 ANST 53.... I

Ihcrease I 27.00

Correction db

Decreaze

Figure 5.3
g [nerement dB

ID.ED vi

Target SPL = 115dB
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If the target SPL level is not seen by the acoustic meter system, then the operator increases
or decreases the level of drive by clicking the appropriate buttons to make an adjustment to
achieve the required level. The level can also be adjusted by the insertion of a number into the
provided window to make different jumps in amplitude. When the desired sound level has been
achieved, click on the Done box to set the value into the Colt random access memory. The
process is continued by each time going through this process for each frequency in the list for
the left channel TDH39 until all frequencies have been adjusted. The settings will not have
been stored as yet in permanent flash memory. That is accomplished by clicking the SAVE
TO NVS box, located at the top of the table. Pure tone signal levels for the Colt are now
calibrated for that left TDH39 earphone.

Repeat the procedure outlined above for both pure tones and narrow band noise for all of the
transducers that will be used in the Colt audiometer system.

Adjustment of internal gain controls for sound field speech calibration is also done by the use
with a 1000 Hz tone at a level of 69.5 dB SPL. When calibrated, a person speaking into the
speech microphone which is also used for talk forward, and the front panel is set to bring
peaks to an indicated level of 0 VU, the signal level set by the right and left channel
attenuators will be presented to the person under test.

Note:

The frequencies above 8000 Hz do not include 12000Hz, but 11,200 and 12500. Frequencies
higher than 12500 can be left to default for the TDH39 earphones since those frequencies will
not be used for audiometric testing. These frequencies are used for high frequency audiometry
with a different type of earphone. The test frequency of 12000Hz is determined by a process of
interpolation by the Colt processor.

Table 5.1
Pure tone RETSPL’s (and RETFL’s for B71)

Frequency (Hz) TDH39 ER3A B71
125 45.0 26.0

250 25.5 14.0 67.0
500 11.5 5.5 58.0
750 8.0 2.0 42.5
1000 7.0 0.0 51.0
1500 6.5 2.0 36.5
2000 9.0 3.0 31.0
3000 10.0 3.5 30.0
4000 9.5 5.5 35.5
6000 15.5 2.0 51.0
8000 13.0 0.0 50.0
12000 17.5

speech 19.5 12.5 55.0
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Chapter 6
Service, Repair and Software Upgrades

6.0 General Notes

The construction of the Colt audiometer is unique in that the operator interface is formed by a tablet
with a touch screen rather than a traditional keyboard and monitor. The circuits in the tablet are not
serviceable except by personnel expert in the repair of that type of tablet. Therefore no tablet service or
repair notes are given in this manual. The Colt base unit, on the other hand, is more traditionally
constructed with a chassis and circuit board with rear panel audio output and power line connectors.

The Colt base unit contains one major circuit board. The circuit components on this board, with some
exceptions, are reached by the removal of the bottom panel. One that may need to be replaced from
time to time is the 1.6 ampere rated fuse that limits the current drawn by the high current digital
components on the board. See section 6.1.2, Main board Fuse Replacement, for the steps needed to
reach and remove this fuse.

If it is necessary to replace the main fuse, please refer to section 6.1 below.

Main power and front panel LED cable connectors and a few other components are located on the top
side of the board. An accessory board, listed as the “daughter board,” may also be plugged into a
connector on the top of the main board. If it is necessary to reach these parts, then the entire working
Colt circuit subassembly can be separated for service by removing it from the outer shell. See section
6.2 for the needed steps.

Note:

Setting the power switch to the off position or disconnecting the power cord isolates the Colt
audiometer circuits from the mains power voltage.

6.1 Fuse Replacement
If a fuse is blown for some reason, replace it with a like kind and voltage rating.

6.1.1 Line Fuse Replacement

To change the line fuse, first unplug the line cord from the power entry module. Then using a small
screwdriver, pry the top of the power entry module off at the notch near the line cord socket.

Replace the defective fuse(s) located in the holder and replace the cover.
Fuse: (T1AH) 1A, 250V Type T, IEC 60127-2 sheet 5 (Time Lag Type, Ceramic, 5mm x 20mm).

(See Section 8 - Rear Panel Safety Markings.)
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6.1.2 Main Board Fuse Replacement

Turn off power to the Colt and remove the line cord. Remove the bottom panel. (see figures 6a, and
6b). Use a #1 Phillips screwdriver. Save the screws.

Replace the defective fuse located in holder F1: 1.6A, 250V, Fast-acting, 5x20mm fuse
(F1.6AL), IEC 60127-2 Sheet 2. . (See Figure 6c).

Figures 6a and 6b
Bottom panel removal

Figure 6¢
Internal fuse location
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When fuse replacement has been accomplished, replace the bottom panel, using the removed
retaining hardware.

6.2. Colt Circuit Assembly Removal and Separation
Turn off power to the Colt and remove the line cord. Referring to Figures 6d, remove the 3 screws in
the bottom side on the upper panel and the 2 screws close to the bend. Use a #1 Phillips screwdriver.

Figure 6d Figure 6e
Wrap around screw removal Bottom plate removal

Then, referring to Figure 6e, remove the 9 screws around the edge of the bottom panel. Slide the
assembly clear of the surrounding metal enclosure. The LED cables can be unplugged at this time.
See Figure 6f and 6g.

Figure 6f Figure 6g
Unplugging Cables Removed electronics

19




6.3. Colt Circuit Reassembly
To reassemble the Colt, first plug in the power and LED cables. The power cable can only be

plugged in one way and only to its mating, latching connector. The 6 pin LED connector (J4) has one
pin missing and mates with the two LED cables. The first cable has three wires, green, black and
red. The second cable has two wires, red and black. Plug in the three wire cable so that the colors
match the labels on the J4 connector: Green to green and red to red. The center wire is black. Plug
in the two wire cable so that the red wire is closest to the label marked “blue.”

Slide the assembly into place, taking care that all the cables are not pinched on assembly. The unit
has a snug fit. Restore the 9 screws to the bottom outside edge, the 3 screws to the bottom round
portion and the 2 screws near the back panel bend. When restoring the screws, place all screws with
a loose fit until all have been placed. Then go around again and tighten all 14 screws.

6.4 Upgrading the Colt audiometer

On occasion, it is desirable to upgrade the digital instructions that control the Colt audiometer user
interface tablet as well as those for the Colt base unit. When this operation is needed, the instructions
listed below in section 6.4.4 should be followed. Frye will supply specific version instructions needed.

The tablet can be used to determine the four program versions presently installed. When the Colt APP
is running, touch the

symbol at the lower left hand side of the screen. Then touch “About Colt.” A window will appear that
contains the four program versions. When an upgrade is done, these versions can be compared
against the ones to be installed.

6.4.1 Four different sets of upgrade files

The instructions cover two different areas:
Two separate Colt tablet instruction set upgrades. (One for the application, another for the
communication control instruction set.)
Two separate Colt main unit instruction set upgrades. (One for the Base firmware, another for
the DSP firmware.)

These four different instruction sets for the tablet and base unit all have individual version numbers.

6.4.2 Minimum needed operations per upgrade

It may not be necessary to upgrade all sets of instructions. In some cases, only one or possibly
two may need to be upgraded. But if an upgrade is done on one set and the instructions state
that two sets need to be upgraded, then operations on the two stated sets have to be
completed in order for the Colt system to operate properly.

6.4.3 Upgrade sources
Both Tablet applications are upgraded through the use of a file supplied by Frye and a USB interface to
the tablet. The file can be supplied by access to the Frye website, www.frye.com.

Both Colt main unit instruction sets are supplied through the Frye web site, www.frye.com or through a
CD that may be supplied by Frye.
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An external Windows XP or newer computer with USB interface is also needed for both tablet and main
unit upgrades.

6.4.4 Colt tablet upgrade procedure

The process consists of receiving an upgrade file from Frye Electronics, loading it to the external
windows based computer, and then transferring it via a USB link to the tablet memory in either the
external SD card location, or in the tablet internal memory. The upgrade is then run and installed to the
tablet APP system, replacing the Colt APP that is already installed. .

a. From Frye, download the tablet install file(s) (*.apk) to the personal windows computer.
This can be from a CD or from the Frye Website, www.frye.com.

b. Connect the USB cable between the tablet and the computer.

c. From the computer, locate the tablet file directories and load the Colt upgrade file to a
convenient location on the tablet. (Download?)

d. Now, from the tablet, locate the file using the tablet’s file system (For the ACER tablet it
is under the ASTRO APP. For the Samsung, it is under “MY FILES.”)

e. Find and run the file by touching it. It will replace the present APP.

f. If needed, repeat for the communication AidlFippService.apk.

6.4.6 Main Colt Unit Upgrade Procedure

6.4.6.1 Preliminary Computer Operations
Two tasks have to be done to prepare the computer to be able to perform the main Colt unit upgrade.

Task one- Load and install the program C2Prog. It is a free program and can be found on
Codeskin.com. It is also supplied along with the upgrade Colt file(s). Run the install file. It is not
necessary to install this program again when doing future upgrades.

Task two- Determine the USB communication port, and then when C2Prog is run, the port can be
entered into the program following the instructions listed below.

a. Turn off the power to the Main Colt unit with the rear panel power switch.

b. Turn over the Main Colt unit and locate the Upgrade switch on the bottom panel. Slide the
switch to the “upgrade” position. Place the Colt unit back in an upright position.

C. Insert the USB cable into the matching connectors on the Colt main unit and the computer,
respectively.

d. Switch power on to the Colt main unit.

e. Find which com port the computer has assigned to the Colt

When the Colt main unit is connected to the computer through the USB cable, the computer
automatically assigns a new com port to the job. The port number has to be determined so
that it can be entered into the C2Prog when it is activated. This is done with a Windows
utility.

From Windows 7 and 8, click on Start and select “devices and printers.” Find the com port
number that the computer has assigned to the Colt USB connection.
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For Windows XP, click on Start, select Control Panel, then System, then hardware, and
then Device Manager. From the hardware profiles listed, click on ports (com and LPT) and
look for the port number associated with the Colt connection. Enter that into the C2Prog to
set up communication.

Start the C2Prog program. Type the Com port into the box at the lower left corner of the
screen, being careful to use uppercase letters for “COM” just before the port number. Then
follow instructions given by the program; the upgrade will take place automatically. There is
a possibility that an error will occur during the load process, causing it to fail. If this happens,
then turn off the Colt unit, close the C2Prog and start over again.

If two upgrade program files are supplied by Frye, then repeat the procedure to install the
second upgrade program. If the first load was successful, but the second program does not
load correctly, you only have to repeat the process to load the second program.

When the load processes are complete, turn off the power to the Colt main unit with its
power switch. Turn the unit back over and switch the programming switch back to “Normal.”

The Colt system has been successfully upgraded and is now ready to run again. Follow the start up
procedure listed in section 1.0 of this manual.

Please note:

Sometimes both tablet and Colt main unit programming have to be upgraded at the same time in order
for proper operation to be achieved.
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Chapter 7
MAINTENANCE

7.1 Power
For your safety, disconnect the Colt from main power while cleaning.

7.2 Cleaning
Wipe the Colt with a slightly moist cloth. Use plain water or water with mild dishwashing detergent.
Wipe away any detergent with a moist cloth, then dry the Colt.

Never allow fluid to enter:

*The Colt Enclosure

*The Colt switched power entry module.
*The Colt switching power supply.

*The Colt electrical connectors.

*The Colt front panel keyboard.

The microphones should be wiped with a dry cloth. Excess moisture may damage the microphone.

7.3 Solvents
Solvents and abrasives may cause permanent damage to surfaces on the Colt.
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Chapter 8

Safety Information
8.0 Rear Panel Layout

INSERT PHONE PAT SPKR

TALK Qmu( LINE LEFT LEFT RESP LEFT Made in Tigard, Oregon, USA By Frye Elecfronics, Inc.

BACK FWD ouT D —
MIC MIC LEFT T1AH 250V
ELECTRICAL RATING

100-240 'V ~
50-80 Hz. D.BA

EXT MONITOR LINE

INPUT ouT
INSERT PHONE BONE SPKR - MICRO SD ANT
O RIGHT RIGHT RIGHT 500 RIGHT
50 0 40100 Q
Figure 8.0

8.1 Rear Panel Safety Markings
Symbol Meaning

A H— “For continued protection against fire and electrical shock, replace only with
same type and rating fuse.”

The fuse specifications indicated on the Colt Rear Panel are as follows:

Marking: T1AH

Type: Time lag
Ampere Rating: 1A

Voltage Rating: 250 V

Size: 5mm x 20mm

Fuses must conform to IEC 60127-2 sheet 5

(B) 100-240 V~ The “~" means AC, alternating current.

© IjII Read the accompanying documents
(D t Type B applied part.

o C&

0088 CE signifies compliance with the European union’s Medical Devices Directive.

24



8.2 Safety Classification for IEC 60601-1

Type of protection against electric shock: Class 1
Degree of protection against electric shock: Type B
Protection against harmful ingress of water: IPX0

Mode of operation: Continuous

The Colt audiometer does not require sterilization or disinfection.

Warning: This equipment is not suitable for use in the presence of a flammable anaesthetic mixture
with air or with oxygen or nitrous oxide.

Warning: To avoid the risk of electric shock, this equipment must only be connected
to a supply mains with protective earth.

Warning: Do not touch the contacts of connectors and the patient simultaneously.

Warning: Do not modify this equipment without authorization of the manufacturer.

8.3 Connection of peripheral equipment to the Colt
All electrical equipment attached to the Colt, such as audio equipment, computer equipment, etc., must,
at a minimum, meet one of the following conditions:

1. The equipment complies with IEC 60601-1

2. The equipment complies with relevant IEC and ISO safety standards and is supplied from a
medical grade isolation transformer.

3. The equipment complies with relevant IEC and ISO safety standards and is kept at least 1.5
meters from the patient.

The allowable leakage currents of IEC 60601-1 must not be exceeded. 60601-1 should be
consulted when assembling such a system.

8.4 Disposal of the Colt and accessories

The Colt and its accessories contain lead. At the end of its useful life, please recycle or dispose of the
Colt according to local regulations.
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Chapter 9
Electromagnetic Compatibility

9.1 The Colt complies with IEC 60601-1-2.

The Colt generates and uses radio frequency energy. In some cases the Colt could cause interference
to radio or television reception. You can determine if the Colt is the source of such interference by
turning the unit off and on.

If you are experiencing interference caused by the Colt, you may be able to correct it by one or more of
the following measures:

1. Relocate or reorient the receiving antenna.
2. Increase the distance between the Colt and the receiver.
3. Connect the Colt to a different outlet than the receiver.

In some cases radio transmitting devices, such as cellular telephones, may cause interference to the
Colt. In this case try increasing the distance between the transmitter and the Colt.

Warning: The use of accessories, transducers and cables other than those listed in the tables below
may result in increased emissions or decreased immunity of the Colt.

9.2 Cables with which the Colt complies with IEC 60601-1-2

Cable Length (m) Shield
Talk back mic. : 1.8 m Y
External input im Y
Talk forward mic. 2m N
Left external output 1.8m N
Right external output 1.8 m N
Monitor headphones 2m N
Left insert 2m N
Right insert 2m N
Left earphone 1.8m N
Right earphone 1.8m N
Patient response 1.8m N
Bone vibrator 1.8m N
Left speaker 3m Y
Right speaker 3m Y
USB 1.8m Y
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9.3 Accessories with which the Colt complies with IEC 60601-1-2

Peripheral Manufacturer Model
Talk back microphone Frye Electronics, Inc. M828

Boom Mic. Headset Cyber Acoustics AC-202B
Left insert earphone EAR Tone 3A

Right insert earphone EAR Tone 3A

Left earphone Telephonics TDH-39P
Right earphone Telephonics TDH-39P
Patient response switch  Frye Electronics, Inc. 076-1700-02
Bone Vibrator Radioear B71

Left speaker Frye Electronics, Inc. 034-2261-01
Right speaker Frye Electronics, Inc. 034-2261-01

Warning: The Colt should not be used adjacent to or stacked with other equipment.
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9.4 Guidance and manufacturer’s declaration — electromagnetic
emissions

The Colt is intended for use in the electromagnetic environment specified below.
The customer or the user of the Colt should assure that it is used in such an

environment.

Emissions test Compliance Electromagnetic environment - guidance

The Colt uses RF energy only for its

RF emissions internal function. Therefore, its RF
Group 1 emissions are very low and are not likely
CISPR 11 to cause any interference in nearby

electronic equipment.

RF emissions The Colt is suitable for use in all

CISPR 11 Class A establishments other than domestic and

those directly connected to the public

) o low-voltage power supply network that
Harmonic emissions

Class A supplies buildings used for domestic

IEC 61000-3-2 purposes.

Voltage fluctuations/ |[Complies

flicker emissions

IEC 61000-3-3
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The Colt is intended for use in the electromagnetic environment specified

below. The customer or the user of the Colt should assure that it is used in

such an environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic
environment—

guidance

Electrostatic
discharge (ESD)

IEC 61000-4-2

+/- 6 kV contact

+/- 8 kV air

+/- 6 kV contact

+/- 8 kV air

Floors should be wood,
concrete or ceramic
tile. If floors are
covered with synthetic
material, the relative
humidity should be at
least 30%.

Electrical fast

+/- 2 kV for power

+/- 2 kV for power

Mains power quality

transient/burst supply lines supply lines should be that of a
IEC 61000-4-4  |+/- 1 kV for +/- 1KV for typical commercial or
input/output lines  |input/output lines | Nospital environment.
Surge +/- 1 kV differential |+/- 1 kV differential | Mains power quality
mode mode should be that of a
IEC 61000-4-5 +/-2 kVcommon [+/- 2 kV common typical commercial or
mode mode hospital environment.
Voltage dips, <5% Ut <5% Ut Mains power quality
short (>95% dip in Ut) (>95% dip in Ut) should be that of a

interruptions and
voltage variations
on power supply

input lines

IEC 61000-4-11

for 0.5 cycle
40% Ut

(60% dip in Ut)
for 5 cycles
70% Ut

(30% dip in Ut)
for 25 cycles
<5% Ut

(>95% dip in Ut)

for 5 sec

for 0.5 cycle
40% Ut

(60% dip in Ut)
for 5 cycles
70% Ut

(30% dip in Ut)
for 25 cycles
<5% Ut

(>95% dip in Ut)

for 5 sec

typical commercial or
hospital environment.
If the user requires
continued operation
during power mains
interruptions, it is
recommended that the
Colt be powered from
an uninterruptible

power supply.

Power frequency

é60/60 Hz)
Magnetic field

IEC 61000-4-8

3A/m

3A/m

Power frequency
magnetic fields should
be at levels

characteristic of a




The Colt is intended for use in the electromagnetic environment specified below.

The customer or the user of the Colt should assure that it is used in such an

environment.

Immunity test | IEC 60601 test level

Compliance

level

Electromagnetic environment

—guidance

6

3

Conducted RF | 3 Vrms

IEC 61000-4- | 150 kHz to 80

MHz

Radiated RF 3V/m

IEC 61000-4- | 80 MHz to 2.5 GHz

3 Vrms

3V/m

Portable and mobile RF
communications equipment should be
used no closer to any part of the Colt,
including cables, than the
recommended separation distance
calculated from the equation
applicable to the frequency of the

transmitter.

Recommended separation distance

d=1.2+P
d=1.2+P 80 MHz to 800 MHz
d=2.3VP 800 MHz to 2.5 GHz

Where P is the maximum output
power rating of the transmitter in
watts (W) according to the transmitter
manufacturer and d is the
recommended separation distance in

meters (m).

Field strengths from fixed RF
transmitters as determined by an
electromagnetic site survey,? should
be less than the compliance level in

each frequency range.b

Interference may occur in the vicinity of
equipment marked with the following

symbol:
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Note 1 At 80 MHz and 800 MHz, the higher frequency range applies.

Note 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by

absorption and reflection from structures, objects and people.

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless)
telephones and land mobile radios, amateur radio, AM and FM broadcast and TV broadcast
cannot be predicted theoretically with accuracy. To assess the electromagnetic
environment due to fixed RF transmitters, an electromagnetic site survey should be
considered. If the measured field strength in the location in which the Colt is used exceeds
the applicable RF compliance level above, the Colt should be observed to verify normal
operation. If abnormal performance is observed, additional measures may be necessary,
such as reorienting or relocating the Colt.

b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m
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9.5 Recommended separation distances between
portable and mobile RF communications equipment and the Colt

The Colt is intended for use in an electromagnetic environment in which radiated RF
disturbances are controlled. The customer or the user of the Colt can help prevent
electromagnetic interference by maintaining a minimum distance between portable
and mobile RF communications equipment (transmitters) and the Colt as
recommended below, according to the maximum output power of the

communications equipment.

Rated maximum Separation distance according to frequency of transmitter (m)
output power of
transmitter 150 kHz to 80 MHz | 80 MHz to 800 MHz | 800 MHz to 2.5 GHz
w d=1.2VP d=1.2VP d=23VP
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

For transmitters rated at a maximum output power not listed above, the
recommended distance d in metres (m) can be estimated using the equation
applicable to the frequency of the transmitter, where P is the maximum output power

rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency

range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation

is affected by absorption and reflection from structures, objects and people.
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Chapter 10: Schematic Drawings

Page Circuit Board Description

32
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35
36
37
38
39
40
41
42
43
44
45
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Colt Main, CPU_A

Colt Main, CPU_B

Colt Main, CPU_C

Colt Main, CODECS

Colt Main, OUTPUT_AMPS
Colt Main, EXT_OUTPUTS
Colt Main, EXT_INPUTS
Colt Main, MONITOR

Colt Main, SPEAKER

Colt Main, POWER

Colt Power Distribution
Colt Talkback Microphone
LED Cables, Colt

COLT DIP Switch Board

Part Number
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX
061-0301-XX

061-3269-00.sch

Drawing #
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-301-02C.sch
999-3269-00

colttalkbackmic.sch 999-3263-00

3270-00.sch

999-3270-00
999-3273-00



Of & T 6 TIOTEMT TUYD EWHHL N = PaBDg S2p0oU] | 0T
T CO-0STE-G66 DN TMINYE0  DO-TOED-TS0  -staerm Lovs T 7 0L SRR e Pmom.;”nwn_w.u._ aL i
LPSIE0-TOED- 190 -awey S WD RN S SOT1 RuURd doil mw.
NYW L0D TuL e Bl TR |
woskyaae  TT0T ybusdon =Ng 7 e Bl TR = |
ETROASESE0S XWd ZELE(085-E0S INOHD £ N R TR =
£TT.L6 uoBas0 ‘ebiL iy T aa - —
1205 RESLL WS 285 uzag | o w[OO e T =™
—Em,.._m.nhmmo.uhm:_._..—mmﬁw w0g od = e FrveT
Ul ‘soiucupag kg lool - o
ﬂmuuﬂ—...m._.nu o |
s L] A =
s 2h3hak £ .
..... B ] wa pe e '3 pe =] T 7 I . o0 ot e A
LLLLLH % LY el
] - B = g
grfzn| i A W
=
=) Py %
wlr e fan ﬁ T pED 05 5 &E
Al o
e £
TR e VAT
oTar )
T EHAT WHOS
o ..,”_H.,.__.).. e ] IR BTRACE ~ AT
- ) e " e wET ah—rr 1ot _|vl_
B o .
i ).m..,.q_w... o A e [ e O =¥
T T G o= e ==
i £ WL B R R
b - 3= =y =9
Kl AP i ey o " WE = L =
i am = o E
=iy AP o ] ® e o [ i85
i Gl 5 ==
vEi— | oo N et st st L o5 |7
=GN G Oy e B2
o 5 e o "
O ! s o 0]
(2= ot iy g e o - i
| T i |.....nT_|_ % Wl == = wha
i w S = =
v N ] |_w“ R
) il T 10T
w b %
SOEUFT F=p00 e .{nnMn =
e wwﬁ | o
mha I.wl_. w
T | o bl
U 300G DUEOUDD) T o
P -
— . wxri) .
il e s =
u T e NHMJ |
b 4 ™
¥ 5 SEO0E 1008 AU_UE = | Bl P
i T =
|eFowm T 1008 _Lﬂ._:ua,ﬂ e e kel
oos = i
o T oo — I -
—_— ..?91 ] il
BT A LTI— b
o [ =
.H I oo
= o 3
P e 0w
E3
EE
. e
o HEn
o wGIN

35



0T 30 T 3= TIOTAITT EINT IR el N d == L0 [ ) JEONPYSUR | TR WA . 0L i —
T i TOHOWTE-G66 DN DNIME Z0-TOED-T90 73NN 1w aen A FOOOTTON e FETO0TOL e FOLOOT B8 ey ity _u“_:._ _M
- - | il | s mermreey A - }
ST e - e eyl le2's'e'z' )
P T 0-TOE0-TO0:EN 31 [ R WL s ae] osma C——
YW 1100 U e FereTil
oS TTOT r..y._u_ﬁ..... 3 el .. _u i .n_m__nn” ?
Sphtery s led R £z
BEMHEEIE0G XY EL/EEEE05 SNOHd ] A WosES ‘ T AW WO
v £cz.5uobag ety —
=G pEGLL NS 0258
_mmﬁ.—;mwmmwﬁv pebil |eeeg*og O'd
Uy Tsoluocaips|q m‘_ar_n_ T# WHdT
PR ————————— !
I o= .E.nﬂzm S “ SEUPEY T PUR FRER e, T Sulg pEEnu g OIdS IS e
! WEh Svowe Sepay g H SN s
i 1
- | 1 o e | sy E
1 I 0N | SEI0LE M
| Lidagn 0 1 s e o0
| SHsesn e I_l | m 0L | A —
I ] Eiy . o e
Ei Sy | w o 2
- ! o0 A
1 2] ! B O A
i ! ]
[ 1 I I i e oo Mo
L -
! ! ] OETOLE e
| IE H T G
d =3 ! STk S A A
| — | 2 T s M..K.(l.
[— 1 1 HUE
| 7T | 1 ke i3 = AR ot | === J— |
e e ey | FE| ! o Ann, oo RS A a—
7Y
I ot
1 e —AAA rEs
et A ! 1 oo o] _ e e N\
Y s som i 1 ] 5 = s E T . oo e |
- = 1 i EARE
BD T o —o O oot
= “ ] “ F E e oy AN e
| SE 1M1 gy ! Ho OH @ e
- 1
=l |el] —_ S = e
5 T
7= L oo o _ = 14 A — M Sy (= o
_f@ _ h ““m w5 T | I = 21 L= B e TATAY
) (3 i 5 11 T 54 160 A
we 1 1 SO Ry LeRdD . WL
- Aot
)] o L m a Ty 5 OIS e\ ————
F——————— ===y —=rrF === bl 02y
X ZLY TRESLISE GOM 15 i
! I
aEE
1 aces ot
e o I
T j
_ T e o Suadn s Suedn ! EBNIEY AN
3 EOTH o Tord < ToTH < sard ! 0
“ OO 1 et
: o 1
1 =l <] [Begt y el 1 e [ —MN N
I OREy  SEMn " T toid 3me | — {70
| £l e 2 = 1 T Wt
1 o i
| r{EcKE S0 LN o _ “ ST r— AN ————
o - z
i e _.,c._.u.____( {2 zotd ame !
I oM e e H
“ Y 2] i
! b AW T soud 3me 1
| s |
! I
1 uadg I |
“ A T soame !
I 250 !
i e !
PRRELLAD = DS T A |
VORI OB R ! OIpEY LI00JENE SeUEN S |
B e A T I e e e T Kl

36



0T 40 § =Hs TWOTAEITT OWD QgL SNMYET g == ST AT

ONEX] T e Mg 4npp SNT0 TD 10 AMT  4NT0 4mg ST
- , - — . WD BO 0 B0 WD D SO D EED
7 A TOHIPTE-G56 10N DHIMWSD TO-TOED-TH0 kBN Ly A ATt gy gy g ann MO re ve oo e SPUNQE) PUE J3M0g -
P OT0-TOED-TI0mUEN Bl EEELE I 50 FEC) T mO O D we D IED Fa t.n LS owu AT AW s awe e
i I LILjL|L 1L LjL 2 iy o )
NIYIN L1020 2 SO duley  BME SM0SE Sy SUOGF
ool TIOT | M 171717717 l7l71l7d7T TI1IT Qe |- WD @0 D D 60
BTIOEEEE0S VS LIS oK SN P U | U | U - Rl
TCELB L - == ==
w205 pEBlL 'S 9285 FEL ]t el Bl Bl el e
hmm-_umwwmwﬁ_ 1] "LBEET M08 O'd 611 —_— | —_-— | == | —
" — 1 oman
U7 ‘sououlds|g 2414 T onn  mool—
2 Jevoman  Teroos [
EORERLY e aneda o P
LY oo 2 A Foroman  azom R
G Siosn Gah
e o ; =
. ol e 60°0UNIA n.u._.H...u....m.
3 fn PO 3 e or| | er| £] sz BO'OIIOA  ZTOTN
BE =T |_ _P R — E | ooomon  £zvoos (B
= < PeEEE F|00IaA  ETTIOO0N =
ane L =N - - I sroman  1zvoon B
At weren Fii ww_munﬂ_, B
o3 LoD = Tz oman zwm..um«}%
wals ! = +oesn = 3 Rl e
a1 55TY 7
=z u__nl Qe fra
Wl rmmu.
aut
* = 00T S0 2
a A o it b
EEs AR, ] nmosoHEE- ._emnm.mﬁww
@ Skl g Hgr e - < FET
I [Ta] Wy o N ¥z
AT el g
TETY ! B
]
e iy =
S FE— TEE
e LR
ang ra e mlm._l
o1 FiD e
ﬂnl_l mﬂ.l_l i L L [N
={on @ [ 200 e
oxd PAD000TO PRy
. P PATOCATO SIPEw et v T
A e SDELSIU] B51 RpURda wod 51
ane ] FAN
—{¢ ot AN 3
I 5 L 5oL T
3] —1 A - | ) =1
s e e ST "Whv— i AL 7 " Gl
lal — S A A ot 7] - = ) El e 001
aney W 3WOE tm__p_ | WL -y B ) WY N s ] 4 FF v N
g —_—4 - e 100 —_ . wyo o T
283=A e anoHd en /MM? s i L _,,M__Vm» e e — A P Py B o a2t
1 - 5 £ = '} 5t 4 5 7 ) A
fal iy e v s v s < A T (sl e
r = a1 BETY , - '
BOU O AL (A AN & 2y Ia v.mh IE _ e MET S O ) Sieg SATATLY —r o YEE
LITY o[2oA 2 800y e MLy 1" L i e - Lm,.“ Ay anrs S
9 T Is SaTd \ i ) HEL E
BSDIINTL iy & 1] [E)] ¢ R
YEEY TaEn Aty )M.““.q Pl B ME ks 1 o B {0 s J|Aum.%m..u.nmm_
e AN e o e P Le lBLresT
——{¢ oot : £ i Tl
gEo=A 5L T [, .
- HEL e v | e ..,.. - 10 m_.“._m 7o e
we o 8l CH—ANA——L afp - 1M o - sonamia F15 o PN
e [ el L 6L 3 - [
ﬁmﬂ._ﬁ._..h [a] - MM ok AN WO & 7| oot ﬂ T
YEES i = 1 4 s Cl i it ¢ coa  E
" [5] — Ll B - HOME AT ] I3 T
anew frogiit=C Tiglh= L, L 3 - i £oar —_
sl AA ol - HOUIE ENONES oo E
geo=A a0 1431 by 1 h = 0] d Tz — iy o gl
ol ML e ¥ [s] — L] ey oot souame <1 HODT .E. H a0 w00
[ y = e o A
sor Ty C—ANN—H 1 aff B ey A A . T e %
[Pl o3 PGS PR Woy TG B SR 05Ty m 5 —19 ¥ - i iy "
W LI ¥ O 0 1 08 J1 TN ESTIIATRE ¥In Ve
ot ppa g s i g e VEE TEn VEES dvu )
A P ) AT ) A0 T miog wP ] e

T 7 z 7 5 t 7 S 7 9

37




0T % § ums TIOTMGMT SORUND (3L sV q:=s

T A TOHIPTE 666 10N DNIMEED TOFTOEFTS0  EEWIN L
PFOD0-TOED-TH0-Auey 3 EOR00D ARy R
NIYIN L0D Tun

ooy TI0T  wBpdo

STMIBECEDG Y TELEOT0E0S FU0H
£ uobag uediy
ans pefiL WS ages
FBEE- BT HO TUEBL "L GEET X089 O°d

Ul 'SoIuQIna|g SAl4

4nT°0 BEGTIY 21

e,

[y ———
FE PR 57 B 0

Pl u

4572 =
ol oI
3 moans
81 9503 = | nany
= ooy

aHEd
ﬁn_

A
an_.:.n
?

4nat
3]

HEsa syLvsa [ET
= EWLWSa [FT
o TvLvasa &
THLWISa
—5 o =
¥TEa 7T
&) —y
e R e s WO [TT
IE] v
SO NOW e S 40
M
o )
e oW 145 W0 o I
8] o, &
SO NOW LT & |90
[s] e hg\Al 1 o
e e iy L e ——
[5] &} ! = Ll LE
S04 HE el T & |40 ] I 7]
---A- ¥ N.Iq._um
[s] s —— B
oan v = ND 5E s E0W WiwD 15
[5] 0
C———]aro —
S04 s L St =47 A =

1
|
|
1
1
1
1
1
|
|
|
|
[r]

o T

o I
v NWI_ -

08 T L=

WLV

£=l ]
AAEA
EUND VIWIS NI WINOS
UMD WIWOS IND WIS
TUND WIWOS TNL YIS

B

|E_v,_

\j_u.ﬁ.

[a HD kE

|D_E;

T EoW W kS

J_./.__x-.l 81l
Unm_.r Yivd LS

S£90

anE
S0

E

e

e o)
= =
D [B'e'"E'T]

Hm.u.u.ﬁu_

[eeezs]

oA VS

T W

2

EITTIO0T e
SO AR |

BEETON

UMD VIWIS O WINVOS

wno ¥ Dd NI XM

TT |0 AT NI ¥

LMD YIS
UMD WLNOS

IO T 5

SAND VNS
THD TW
LMD WLNOS

IO T
N0 T

TND D

WS <] sy e nem
[e]
e O Shrva e
o — &
= SN L L
]
I e a1
£l
T2 ] SaNTELNOW
£]
Q2w = e how
L]
WAy e & SN W HOoE
£]
a2 e Sl woca
a0z

[T

38




0T 0 G ums TIOTAEMT ORI gafeL Nvvea g s

T gy DO-IPTE-SEG JOM DNLMYED TOFTOEO-TS0 3@y Lvd

ST TOED-THFRUEN S SNV NN AUEN S90S

MWL OO0 Fun

wooakywes  TT07  Bidan

BTMIEESE0G Y TELT 05 d
o bkt e
] pef WS 028
VBEE-L BTG B0 'efilL ' LEEEE ¥o08 O'd

UL ‘soluolpag aAd

ET-1]
uneo £
AR ||
o et
‘ﬂ LETD
HATT4
wT-
A e
anzz
urg % mﬂﬂ VAN
ey
AN 11
Ty
r| =
L: w el o
2 mqm__m i r3 L
| A+ | RN oy
s i 3
S
un % '
m..(“ T gy
o TEID
Y
WIre

ey N

[E
<] Bdne HEN MLy

Jayndwy auoydieg
Wby

HEEF
A —
1 =
X ogl
i HEFL T
AAA——AAA
-] e
o 27 S BOEWHO _— Fo— =
oETe A” u.n__.huﬂ FaN O S e
L d.. T £ [ 1
T e [x]
J¥ e = e "]
j— il
(=p) SPTT+ HEFT W
ol | e AN—T—HAA
B NI e < . oTH T
= anot 2 ogn
ON :_ L= L1123 NGEF
HOO N
] /| A —!
T 11
] e
Vg
Jojenusily gpoc Jayngliay|d
< =
BO0E LT KELLY
FEVT
VAN o
[
At

12y duwry auoydieg
¥

]
w-En

103ENUSYYY SPOE J2ung sy

c i t

39



OT %0 g iEM5  ZIEAGTT O30 gsdWlnwvss g s

T A TOOPTE-566 10N DHIMYIED TO-TOE0-TH0 S3Eni v L A J—

S TTO-TOE0-T90 SAUey S SINALNG LE T aﬁm,«nﬂm > .
MY 1100 Heun g = aueds

wooafgmewn  C10T HiuAdD e & T
BTIOMESE08 Xvd T2 ! =
Fot 16 oy PRl L H z 5
=ans el WS azes
VBEE-1 BTG W0 REDIL LBEET 0T T'd £

U] ‘saucue|g add

6 T SO0 O T T T G S B TETr e ey
Pl i o L
o L g (5 5 e T8

fworee) I .
iy 3 z FAN
- ——— TGO
T I_I Iﬁ a-zzn

VAA A LD
E h_.__ | o THD0T WS T

o[ TNy =
m | L ) a1 LR b ey S T 0N L T T R S

L [LEss .
Bl -

I 20 S800y SSTH OO T T T I W LR 600 R dewy
anpn /J/ / ne st 2 oon BT ad oot

B0 510 PBD 480 e

L],
[SE =}
et sod o v T amar VY
[ 23 -3 Prng ||.|n...L_| s
A4 ...,}bEM_-.._._l_ - [l | wmep
=0 ¥ el %
o uﬂmm_é LA oS LMD e DN M LT I a5
m | THHDOT LS T i o
(N P13 w1
RS [ 1 a_ La9] ! ']
o g £ — |z + AT AHEIDY 1 5T
THHOOT LET b 1 =
TLE 90 900 00 S BTN 00 TR SO T e e £ T i 1
oD agr mer 39008 4o 30 00T = [6] —y | _
510 E0D 180580 WD 3+ E0d RS L |A|_|||_| FPIT- {nw.‘.n(
Smhics (e TH'STTE S 5T ‘SSTH dean S5TH

19 £ X x
1 M uﬂtt I_I |_| Ll 1
o _-._..____ r ohes it
’ e
L O3 S T T T T SO S TR TR 1 e U Gl
st MT pgz 28 001 A oot =

g by

Y510

90 1050 96D g

oD 5053 T 0 Ry G G T N
THAOT ot WU I_l . Jo3enuayly gpog Wby
OIS MO0 SRR T T e e T ey BT e o THAOT WYoST] e

; - WE Y e

ens 14/ 55, g 20001 S0t e 1 e I iTT

(women) e = AN 0 wn W |

i W 1 T1L ey SHA0T LRt ao 7

pinbael ta_s [

J1AA T T . A4 Fﬁ...wn ' re—— G SATdT Lo
1 ¥ 5

| __Lﬂmwrur 5 h

2

JrEENE
B0 = me A ]
ONEET AT 13
0 31 R0 LT O T T IO PR e T FLE 20 98900 ST N T T S O A TR R e St A Wy GEr ke
a1 el o

=y oy ' I
501 680 (60} FOED 1
a
11, (e
doy E: JE— gnﬁtn...: NE w10 ra
%L wA T 3l
N0 W W I_I =
T3 THHO0T Rt sl
) ]
ST e pre 13 il £ S P aaug Y= et
e e - TSI
w1 s —] a-otn :
:2afd EM ey 0 Ry WGP S S0S 6

J1031eNUSY GPO9 Y1

9

40



O 3o / uEes TIOTAGATT SHINO Ol SN qd = g #IE 8 W0 ST T TR 080 Sy
T e TO-IWTE 665 10N DNIMYYD L T9) “EEENN L at 3d AEL AST [f4
RS ITOHTO00- TG RLRN )L .N_u. ”8. an.! = ,m_J [ r¥ N T B a1

. s L SANGNT i3 L, - ] — 1 )\/.}:
NIVIN 110D aun .:|_| w3 o
wiceralipameme  TIOC  wBudde = i L —
STIOBEDE0S Wvd ZEITE0-E05 oK o 2P =al P
ﬁ-__l@ _I_. — Lot 'E sl
w=ans et WS 9258 T s >
| bBeE-lgraaH0 REbIL | sRer ¥08 Ol U | 1
JuT ‘SoIuaIpa g oA " |4| B e
384 Wooe (] 11 Wy
B e w
b=

SLUANG SO0 50U S

=] man
DEN 2L NOW n:umﬂ I - o SUE 53 DT T 51 T deey
<1 | 1 AN — - [ - wygop 00T ST oAgs —
o by - T =R
area A 2 -
U i el i & R RULUAT
@13 o zEa !
JS ETTOTIO0 2pe oo | AN - {wog)
[77=tn o £ oot T wan wan . - 5 o g
G =] W2 0Tt T . Ear 3 BOZ 4
[a¥'EeT) o FS10 o
Teme L é hﬂm | o
]
L 3 w - 1 11 A
4 N I [] 60 +ry
v ] i 1 S04 L HO -
J 1| ootsrarma | 1 1 e
= W = | ! Tape g e PERIEL g
W2 ot 1 L o o o e e e
AN L
" M frl\ I
I e
Y dnpr b H r -5
ase | s | “ et 1
L o o . -4 gy L& |
||||||||||| 1 ir] | | !
| oan e St 1T WA
| 10 e |
1 Jug k- LR |
! - Rorg TN I
_ T m [N
1 Hogr — |
| PR —— wan
[ 1= THEHD | 21 cod |, [ veam !
| o L om i
I i wElT A o ,
- - | soepa i F i | ANy t
= = ! 09y 1
r-=-=-9 r=-=-7 “ 53 ® I
e _ v Q1
L_PE_, _ulﬁ_...lmlu_ ! nan 1
Fear F4IC | ) n:...ﬂ [ e I EEBA 7]
. I ir] * 5
I WG E 3R WG E | o na et T i Ay + T80
1 [} L | gy @
i ST L (-5 =] | N
i wam| Foe aww I — e
| s£13 ] NV ! I}
dhewl | o —— " oar | a2
I wn T =an -
| g vEd R ! ot
\ rar ] !
an 1
| [0y e vz |
1 S0d 10 LHENH ¢ 11 AN t
I
341 | 63 i "
| P ybny |
Pr——— oEdL |
L e e e J

T z 7 € 7 i _ g 7 9

41



0T =0 g -=s TWEENT gauva

gaWidWLNmesn ] =Es

T i TOHIPTE-GE6 10N DNIMWED TO-TOE0-TH0 TEEANN L
IO TI0 A A HOLTNGH AU -
NIYINLLTI0D aun
LU S TI0T MBuAdoD
BELHEED-B0G WV &0
SRty
w205 bl WS 0288

VBEE- 12600 Bl "L BEEZ ¥0g O'd
“JUT Tsouoaios g akl4

v -
Mg asundssy JuBiied

ws | s Lo
3

] 174 I_l o]

WA

Pl 7 —L oo =

LTI UE THWDOT ot H L=
W ey

£ AN

oat

L]

WS = T OFH W

THOTT I BAANAG - WL O W
NAG @ BoAl & SaAGT = Lpasds
BT - WL

ispEna EndAL

W00 T WYST

AT =

pieog Biybneg ol
SExZ

= mvﬁ‘_ L. _H O n~|_ 1 ._...w__.,En o
o o
n,nw...._/ ES i = K_/ﬂn:
R —— 3 = ol
Ll e <] ke e
s = R oz ens
I%.E i R
E Eil Bl I AR
._.Urv_um. e pelet 1 ] lyeel
EoW «uﬁ_ﬂw - O B s
v S Fp R w3 <1 Bt voe
I e I <] ot v
* B B
P Bl B - @
R E NV 5T
G ke
_| EE nzunlf

] SaN NOW 14T

pec il ]
S0 NOW LHETE

SN NOW 1HE0d

SRidury auoldpesH Jorion

42




O & g uEE TITAEAT v OdWdRluwesl [ TE

T ngE TOHIPTE-R55 TON THIMYUO EOFTOED-TH0 “HEEWNM Lvd
WP D0 TOED-T50: M Sk HIHWERLS TAURY L
NIV LI0D Tun

Wiy 707 wfipddon

STIOBERE0E MY TELL :

v mmnhﬂacm_mmap....;.wmmmm
LBEE-152.6H0 Tl "LAEEZ ¥08 O'd

JUT TsoUodlns|g m}_n_

[l
_‘ ] b e
r-T/—ll
_|_AJ SN WS LHOT
! o
11 T sod ks e
T ——— an "= aea 11 e |
ERNS RAE(DR L) RAR E AmL e I 4
TR S 0 03 6 AR TR T s SR i
_wm.au - TR W s
oo S o Tz = | ]
8] g .W_ “ T
AOT SAL & 1 AN |
o1 & BT S = i o “ he I0E s
i * T 1 !
oN e E C | | I=]
a | z L 5 T -Tuno = 11 ] man s 1
—_ Bl E mo|  FEL v sTUno I B
o E - [ E = ¥ +TLNO n a0 | an - ; 1
"M_ %wa on | = =1 ==
F sunos !
g o e E= LEErE |
3 o [y AN el
L) ven Y = e — La-== ey e
B sayduwy asxeads es

<

T 7 z 7 € 7 7 g

43



QL 20 Q[ L= TIOTMGATT aauwa O L N q=s
7 TO-OVEE 666 10N DNIMF ZOFIOED-TO0 TEEHrm | T &V
LS OTOFTOE0-T90: AURY Sk HAMOD sy e
MNIVIN LIO0D Fun | =0 ue
ook  TI0Z Mo 050 o
STMBECHEDG Ky ZTLT
S22 15 bt b
wans pelll \s ores wer S e
FBEE-HELE KO TEEIL L EEEE ¥00 Ol TR T, EOTE
"OUT sDludiDs|g 2A14
=3 Ag

v TOEFYLEAL
rETH 1N Y
SdL

anE

s

Es0

HET
ST

1t

Bd

11397 8]

AST-
“h fygdng 3peng- Bopeuy andu

P!

Tia

[redieg o)

Nt
B Ajddng JonzT- Bojeuy 1

b1y

AST-
Apddng 3IOAZT- Bojewy Y=

JAN

ONOEX

QN e | ONOSY ONEw

O

FAN

I &

JAN

@

.__.n%
-

v—;n

]

o 5 |3
...Sha..

Ly

4nooan
E s
= | PN R

EONERD TONDHD THEHD
iy
N 2 N M
OTHW MW B EHAl TTHW LMW S S PHW THW THW
iy E e AELAeoEE By e
.D O ONEHD TN
E@ mm WHM - -
B4 =8 " G HS ™S
SRNE Fatreg e
wan | URE ae
£50 #50 =
T E WSSl @isea T
oo &a
AT
DETYE

Li=]

- *;ﬁ_l aez]

: |

c

£

44




T # T "l3=Ems ZIDZFIE/TT »OaLwa geg  "HMYEd a._.n._.._mN_.m

00- ‘a3 PO-6ITE-666 0N DNIMWED WH “HIEWIN Luvd

oS 0-59TE RWEN @14

IEWSYIS uoRNqLESI] 13M0d YOO 3w

LUICD SA L rapa i

BCT0-6E9-E0S XWd TILE-029-£0S INOH
FZELE wobaag ‘paebil

j=ans puebll pms 9286

TEEE-TETL6 WO ‘prebll ‘TEEET ®og "O'd

"JU] ‘s21U0.308|3 8Ald

[BUBd JESY - SISSEYD 300 m

Lpieg sApEgoag

MO A USRI

XN-09ED-6TT
3GED pUnMID)
dXW' TOOSTE0 ==ngj=13n U
D0-6500-TLO
- Apog JilwelaD ‘o[g-o)S ‘WLINEXG YQ'] iSesng
T MOj[EA NET+ E ]
5 UMoIg AST- 5 -, o
pueog _ N-z ERETTTRTET= ] "\ ——e | warran
¥ PRl aND E ] -
wew |- e _ | A_ aANNOHD
EC = 1-T
2 abuelp AC+ z 1 '
Pelg LOH [ 0 2 ] 1om
1 abueld Ao+ T TC o
B *-0EED-ETT I TeTeEd-eTT |_ d
’ B A S|gED SNpojy Aijug JEmog
a|qes ndng Jsmo, WA
1982 3nEAN0 d *mnbg a0 ‘EELNDSWIT JBmog dX) mmIﬂDMNmmﬂﬁm_um_._aU
00-S#00-STT
Ajddng mmog Bunpyimg FNpop AQug J3mog

45



T 0 T u=s TIOT/S/OT EIvD Angreibenmved g s

OT Ao DO-ESTE-666 10N SNIMYSD aIEW HIENN L
LESTRPESTE L D sy s TR RS
aucLdosoly yaegyiEeL Joo Fun

Lo A

BZMIMBESE0S ¥V TTE-0CHE0S TNOHS
£2z.6ucbaug ‘prebi.

mans pell WS 0pes

VEEE-1BELS HO eI "L BEEE YO8 U
JUT suodioz|g m:.fu_

Snd oaRE WUSTE .._p_u.n.n_ Il
Engd puco | PRRS

T

|

1

i

B

iy
198
Fam
LR
—

h

G

46



T 40 T 1535

ZIOEAOR/ET “alvd QOO MMYED

Y azs

Jﬂ. STI0-0E9-E05 Xvd

CLLT-009-205 INOHA
7T/ 6 wobauD ‘puebi)

ans piebil pWs 9786
ﬁmmm|ﬁm“thD puebil] ‘TEEET ®0d 'O°d
"JUT ‘soluoda|3 aAlS

OT A3y D0-0LTE-EEE “ON SNIMEHED W eI Levd
=TSR REOPTTRIC e 24 STTaVD O SBLER 1S
}2D 's2|qed 4T —

LLIOO"2A L A IO wbusce

UM LOURUT)

D T R

240 057 P

LR LU

AR T WD

iy

i b Ll

47




T 40 T i@ FTOE/T/T $03Lva WAL HAMYED W a3
0 A3 Q0-E4 ZE-BEE0N IINIMYED <HIFENM LYW Lavd
o -UECQUOLIMEHL]  FBWEN B)id TENYd L10D  swep 18eys
pieog Lplms dId 1100 EL
LLIOD " 21" MR
SIT0-6E9-£05 KW TTLZ-029-205 INOHA
£ITe6 uobaug ‘puebiy
1za13s piefil CM's 9286
T6EE-TTLE VO ‘pagblL 'TEEET ¥09 "0°d
U ‘soluolpa|3 aAld
pIEDg Ul uo T[

ud g

g
L
9

i

48




	Chapter 1
	Overview
	1.0  Power on procedure for the Colt Audiometer
	1.1 A Description of the Colt audiometer system
	1.2.  The Tablet Operator Interface
	1.3. Microphone channels
	1.4.  Digital Operation for Reliability
	1.5. Control Simplicity
	1.6. Audio Power
	1.7.  Blue Tooth Connectivity allows Operator Freedom
	1.8. Portability and Data Storage
	1.9.  RF Shielding

	Chapter 2.
	Specifications
	2.1 General Characteristics
	2.2 Pure Tone Signals
	Frequency Range
	Intensity Range (air conduction)
	Intensity Range (Bone conduction)
	Intensity Range (Sound Field)
	Attenuators
	Signal Format
	Channel Inputs
	VU Meters
	Channel Outputs
	Sound Field Speaker
	Built in Speech Testing


	Chapter 3
	Specification Test Procedure
	3.1 Pure Tone Audiometric screen
	3.1.1 Testing against a “normal” hearing threshold.
	3.1.2 A table of audiometric calibration values
	3.1.3 Reference to ANSI S3.6-2010 and IEC 60645-1

	3.2 Speech Audiometric Screen
	3.2.1 Check of Speech Sound Levels


	Chapter 4
	Circuit Description
	4.1  Introduction
	4.2  Block Diagram and Circuit Diagrams
	4.3.  CPU and associated circuits
	4.4.  DSP Circuits
	4.5. Analog input signals
	4.6. Speaker Power Output amplifiers
	4.7. Monitor Amplifier
	4.8. Power Regulators
	4.9. Power Supply

	Chapter 5
	Calibration
	5.0 General
	5.1 Loading the ColtCal Program
	5.2 Running and Operation of the ColtCal Program
	5.2.1 Calibration Tables
	5.2.2 Transducer Initial Data entry
	5.2.3 Calibration Point by Point


	Chapter 6
	Service, Repair and Software Upgrades
	6.1 Fuse Replacement
	6.2. Colt Circuit Assembly Removal and Separation
	6.3. Colt Circuit Reassembly
	6.4 Upgrading the Colt audiometer
	6.4.1 Four different sets of upgrade files
	6.4.2 Minimum needed operations per upgrade
	6.4.3 Upgrade sources
	6.4.4 Colt tablet upgrade procedure
	6.4.6 Main Colt Unit Upgrade Procedure
	6.4.6.1 Preliminary Computer Operations


	Chapter 7
	MAINTENANCE
	7.1 Power
	7.2  Cleaning
	7.3 Solvents

	Chapter 8
	Safety Information
	8.0 Rear Panel Layout
	8.1 Rear Panel Safety Markings
	8.2 Safety Classification for IEC 60601-1
	8.3 Connection of peripheral equipment to the Colt
	8.4 Disposal of the Colt and accessories

	Chapter 9
	Electromagnetic Compatibility
	9.1 The Colt complies with IEC 60601-1-2.
	9.2 Cables with which the Colt complies with IEC 60601-1-2
	9.3 Accessories with which the Colt complies with IEC 60601-1-2
	9.4 Guidance and manufacturer’s declaration – electromagnetic emissions
	9.5 Recommended separation distances between  portable and mobile RF communications equipment and the Colt

	Chapter 10:  Schematic Drawings

