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Legal Disclaimer

If you are an individual interested in purchasthg BAERCOM, please check with your
local veterinarian to see if there are any legaliés involved. In many locations, you can probably
do anything you wish with your own animals, inclugiBAERCOM testing. However, if you
charge a fee for BAER testing of another personimals, you are likely required by local law to be
a licensed veterinarian -- a point on which weyfaljree. We urge complete and full compliance
with any local laws relating to BAER Hearing Testin your area !!!

BAERCOM User Due Diligence

When used correctly, the BAERCOM can easily shoevBEEG/BAER tracing for normal
hearing on the selected Ear of an animal. LiketrB&5/BAER instruments, the successful use of
the BAERCOM requires both a substantial familiantyh the meaning and appearance of the EEG
BAER signal, as well as a methodical “attentiométail” approach to instrumenting and testing an
animal. Thus a certain amount of “due diligensefaquired of the BAERCOM user in order to
successfully use the BAERCOM. Failure to mastireeior both of these two key areas can result
in poor data that is incorrectly interpreted, us should not be taken as the fault of the
BAERCOM system.

Radiated Noise Caution

We recommend that you disconnect the BAERCOM ftioenPC computer (by
disconnecting the USB cable from the USB conneatathe top panel of the BAERCOM) before
actually collecting BAER data from an animal. Tgan of the EEG signal conditioner in the
BAERCOM is very high, and power supplies (espegiallternal supplies used with Notebook
computers) can introduce a substantial amounteafrétal interference, that can easily distort or
mask the actual EEG/BAER signal that the BAERCONMesigned to measure.

UFI Interpretation Requests

UFI continues to work with a number of licensed ¥ in both the development and
support of the BAERCOM. However, UFI does not havieensed DVM on staff. As a result, we
are not able to interpret your BAER data for yde may, at times, ask that you send us some of
your BAER data, but this is only for evaluation aegjng connection and signal quality issues.

Directional Consistency

These instructions repeatedly use the designatight andleft. You can understand these
directions as viewed from either the front of tinaal, or from the back of the animalvhatever
approach you choose, use donsistently
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BAERCOM™ Qverview

The BAERCOM system was conceived in 1999 as a lost, ¢field-friendly”
Brainstem Auditory Evoked Response (BAER) testygjeam. The complete system
draws on areas where UFI has extensive experiisese fields include physiological
signal conditioning electronics, microprocessordaadata collection, PC software
development, and user-friendly packaging for smatruments.

The main component of the BAERCOM system is th&aBEOM unit itself.
This compact instrument generates audible "clithat are used to stimulate the
acoustic nerve, initiating the BAER data respon&@r details on this process, see
Section 1, “An Introduction to the BAER ProcessThe BAERCOM also
incorporates EEG signal conditioning circuitry #itef and boost the weak EEG
signal, as well as analog-to-digital and data hagdtircuits.

The heart of the BAERCOM unit is a microprocessbine microprocessor
generates carefully timed sets of 100 clicks thatsent to an earphone in one of the
animal’s ears. The BAERCOM User can adjust thekalblume level if desired. For
11 milliseconds after each click, the microprocessmpervises collection of the
amplified and filtered EEG auditory response todhek stimulus.

The BAERCOM microprocessor then compiles the digit BAER data for
each of the 100 stimulus-response sets (we retbese 100-click data compilation
passes as “scans”), and then sums this set ddtahgibverall BAER response data
received previously. As the scans accumulatearBRERCOM'’s working memory,
they evolve into a complete BAER signal -- you eatually watch the BAER signal
take shape on the graphical display. Also, uBtangividual BAER data sets can be
stored in memory "pages” inside the BAERCOM.

The BAERCOM-PC software rounds out the simple fiamality of the
BAERCOM system. The BAERCOM unit can send the BAd&Ra through a
standard USB cable to your PC, where the BAERCOMs&f@vare reads it and plots
it on the display for easy review. The BAER testtadcan now be annotated, saved to
a file, printed, and/or moved to the clipboarddtner applications to use. Finally, the
BAERCOM-PC software can load previously saved BALaR files back into the
software for additional review.
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BAERCOM Vision Statement

Our vision for the BAERCOM is a simple, affordalaléernative to regional
BAER test centers fdvasicanimal auditory testing. The BAERCOM was not, &d
not, meant to replace the rigorous BAER testingabdjies of the regional centers.
Instead, the BAERCOM permits an individual ownegedaer or small veterinary
practice (our main customer baseytoeenfor hearing abnormalities. A “positive
BAER test,” meaning one that shows no hearing impant, can be clearly evident
with the BAERCOM. Should issues with hearing bdased by the BAERCOM,
these animals can be re-tested at a later daggredfto a regional test center, or both.

The expensive audiological testers at the regioealers usually provide
multiple click-stimulus frequency options and ayeside amplitude range.
Instruments at the centers often offer “bone stataih” capabilities, among other
things. By contrast, the BAERCOM supplies just stimulus frequency option, a
simple wideband click with an adjustable amplit¢8€L) up to about 80 dB. Also
for simplicity’s sake, the gain and pass band efBMAERCOM EEG signal
conditioner are fixed.

The magnitude of the BAER response from your sulgjepends on how many
“scans” (sets of 100 data collection passes) ylmwahe BAERCOM to make before
you stop the test. For most small animals, 20seag usually sufficient to
distinguish a positive BAER outcome.

The BAERCOM unit is packaged in a durable ABS fitasase just 1.4" x 5" x
7" in size (35mm x 125mm x 180mm). It featureseany-to-read LCD display, and
storage capacity for up to 23 separate BAER testgernal memory. A 9V alkaline
battery provides the power, making the BAERCOMytbrtable. A standard USB
connection simplifies interfacing to a PC comptiterater data retrieval and printing.

These features permit animal hearing evaluationresearch in locations
where more expensive testers would be impractical’en impossible. A few of our
outback customers in Australia, hundreds of mitemftesting centers, offer an
extreme example of situations where the BAERCOMuvaluable.

Simple, portable, affordable animal hearing scregri that's the BAERCOM!
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How to use these instructions

How should you use these instructions? Beforaglanything with the
BAERCOM, you should block out a 2-3 hour perioduntlistracted time to carefully
read through this instruction manual, start tostmi The BAER process is complex.
Acquiring a good EEG signal is challenging on adyday, requiring substantial
attention to details. The BAERCOM is a totally nestrument to you, and you will
need to develop new skills or hone existing onawdster its use. And your task is
to determine if the squiggles you see are noiga &tectrode issues, or are the correct
BAER peaks and valleys. And you need to develtyaly new work-flow within
your practice to accommodate the BAER testing mecearefully taking in the
details in these instructions will go a long wayh&dp you to quickly be able to use
the BAERCOM effectively.

These instructions are intended to follow a natoragression from exploring
the scientific phenomenon being evaluated (the BAkRal in the animal’'s EEG,
section 1), to the use of the BAERCOM unit by it¢séction 2) to observe this
phenomenon, followed by installation (section 3) ardiscussion of the BAERCOM-
PC software that extends the capabilities of th&BE&OM system (section 4). All
these details are pulled together in the last@e¢t) where two different overall
approaches are supplied to familiarize you withubke of the BAERCOM.
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Section 1: An Introduction to the BAER Process

By: D. Colette Williams, PhD candidate
Veterinary Medical Teaching Hospital
University of California, Davis

In the late 1960s, Jewett used signal averagingdord the brain electrical activity that resulted
from auditory stimulation in felines. A series of positive peaks were identified artérapts were
made to correlate these with specific anatomicctires. Further studies led to this generally
accepted model (Figure 1).

Commonly referred to as the Brainstem Auditory EkResponse (BAER) test, in some
publications the R is replaced by a P (for Poténti®ther aliases include, ABR and BSER. The
peaks are designated by Roman numerals but the@raaance varies with electrode placenferh.
most of the veterinary literature there is agrednoanpeaks I, V, ) (a trough appearing after peak
V), as well as, VI and VII (when present), but thare some discrepancies in the labeling of the
remaining peaks.

In veterinary medicine, the BAER is most often ugedscreen dogs for congenital deafness.
Numerous breeds are at risk for this disorder anthe vast majority it is related to coat color, or
lack thereof*® It is a sensorineural deafness which results froohlear hair cell degeneration. On
BAER all peaks should be present and at the apiateplatencies upon testing of ears deemed
normal while those considered deaf should haveraings (Figure 2). On occasion, there may be
residual hearing in some young puppies which vapear as small, late peaks. These are thought to
represent a degenerative process that is not quiitplete. Retesting a few weeks later will usually
result in flat tracing$. In rare cases, results may not be clear cut. B#ABay be asymmetrical
when comparing ears or both may be abnormal fapparent reason.

The BAER can also be used to examine hearing iergatsuspected of having conductive deafness.
Debris in the canal, thickening or perforation loé tympanic membrane, sclerosis of an ossicle or
fluid in the middle ear can result in this conditio On BAER this is demonstrated by decreased
amplitudes and prolonged latencies (if severe, thay be flat). If this is the case, repeatingttss
with increased stimulus intensities should resulinmprovements in the BAER (higher amplitudes
and shorter latencies). Fortunately, many casesoafiuctive deafness can be treated, so the
prognosis of return of function is often favorabie,contrast to sensorineural deafness which is
incurable. Some medications are ototoxic and @arse& sensorineural deafness if they reach the
inner ear.

Presbycusis is an age-related deafness that is iseeider dogs. Primarily considered a
sensorineural deafness, in some dogs it may aks® da@onductive component so BAER results can
vary.
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A few other uses for the BAER are to help differatet peripheral from central vestibular disease
and to test brainstem function in comatose patig¢htsigh it is important to keep in mind that many
insults can result in cochlear hair cell death smd peaks are present, it won’t provide this
information).

In canines, the variability in the size of the ¢ahwvault and the thickness of the temporalis meiscl
will impact the appearance of the BAER. The BAERC® MEDIUM resolution setting is ideal
for most patients but in some small and/or youngsdtor optimal peak amplitudes it may be
necessary to use LOW (less gain), whereas HIGH €ngain) is often better for large adults. In
contrast, peak latencies, the time (in millisecyratswhich each peak appears, tend to be fairly
similar with the exception of very large breed ddgs. Great Danes), where they are delayed.
Publications give reference values for normal dogiswhen comparing data it is important to note
the method of stimulus delivery. In some makemsért earphones, a length of tubing separates the
sound source from the site of delivery, this ressudtabout a 1 msec delay in all peak latencieswhe
compared to data acquired via headphones or otpes tof earphones, such as those included with
the BAERCOM, where the sound generator is positdomear the external auditory canal. Subtle
changes in latency are difficult to see on the EBAERCOM screen but can be better appreciated
after downloading the data to a PC. With printptltie latency values can be calculated using a rule
to measure the distance to each peak and diviteigvalue by the distance between a pair of msec
marks on the x-axis (i.e. for wave | in Figure 2sit18.5 mm X 1 msec/11.5 mm = 1.61 msec).
Exact measurements of peak latencies and interpgakvals are helpful when trying to assess
brainstem function in vestibular or cerebellar ds®cases.

One condition that is necessary for obtaining aymlistic BAER is patient cooperation. Good
electrode and earphone placement is critical. Mg and muscle artifact can sometimes appear
similar to the peaks of a BAER, leading to a fgiesitive or it can interfere with detection of the
BAER, resulting in a false negative. Thus, itngportant to get recordings that are fairly free of
artifact. In most cases, this can be accomplishi¢iaout the use of sedation. Getting the dog to
relax to the point of sleeping through the procedsrideal. Some litters of puppies can even be
tested while curled up with their littermates in exercise pen. For cases that are undergoing
additional diagnostics (i.e., imaging, CSF tap,)etbe BAER can be done while the patient is under
general anesthesia. Duplicate recordings for eaclshould always be performed to insure that the
results are reproducible. This is an OFA requinetnfer all dogs entered in the congenital deafness
registry® Additional tests with increased stimulus inteiesitare recommended if abnormalities are
found on routine examination. In some cases rejpstt at a later date may be warranted.

At this time the BAER is considered the gold staddar hearing testing in veterinary medicine.
When performed correctly, it is a reliable testttheeeders can use to help them try to reduce the
incidence of congenital deafness in their bréed#t also has other uses, though the limited
capabilities of the BAERCOM unit make it less preaitin these applications where subtle changes
are the key to detection of neurological abnorneslit
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FAR-FIELD RECORDING OF AUDITORY BRAIN STEM RESPONSES
LATENCIES MEASURED IN HUMAN SUBJECTS

PROPOSED FUNCTIONAL- ANATOMICAL CORRELATIONS

CHART 5
MS EEG SERIES
i I | I I g 1 I I ] I
o= ;
;_ CZ"'

— Gz- i i : i H i
ACOUSTIC | COCHLEAR! SUPERIOR] LATERAL | { |NFERIOR L MEDIAL E AUDITORY
NERVE i24nl NUGLEH OLIvaRY | LEMNISCUS! 1 COLLICULUS ¢ GEMNICULATE | RADIATIONS
(MEDULLR).  COMPLEX] (PONS) | b (MIDBRAINY i (THALMUS) i (THALAMO

: {PONSH L2 i i CORTICAL)
i i H S E
i SUPERION i ,
H aLIvaRY : i

DUTER GOMPLEX | ponto- i T /

Bl o ] S i MEDULLARY | L

BELLS ™y, e i b / -

DRGAN OF
GOATI

\ 7 x

|
MIBBBAIN INFERIOR =0
COLLICULLES ;

ACOUSTIC NERVE ------- "_ Vi
=_-_-../*’5’

\..:—

]
]
| b NUCLEUS OF
|
1

I LATERAL MEDIAL
! LEMNISCUS GENICULATE
F BODY
VENTRAL DGRSAL
COGCHLEAR COCHLEAR
NUGLELS NUCLEUS

Figure 1 - diagram of the proposed generators oERAeaks. From Stockard JJ, Stockard JE and
Sharbrough FWMayo Clin Proc52:761-769, 1977, used with permission.
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Figure 2 — BAER results from a six year old unitatly deaf Australian Cattle Dog. Peak labeling
Is consistent with that outlined in reference 2.

& http://www.Isu.edu/deafness/deaf.htm

b http://bowlingsite.mcf.com/Genetics/ColorGen.htm

¢ http://www.offa.org/deafinfo.html

1. Jewett DL, Volume-conducted potentials in respotsauditory stimuli as detected by

averaging in the catElectroencephogr. Clin. Neurophysid?t8:609-618, 1970.

. Holliday TA, TeSelle ME, Brain stem auditory-evokpdtentials of dogs: wave forms and

effects of recording electrode positionsm J Vet Re46(4): 845-851, 1985.

. Kawasaki Y and Inada S, Peaks of brainstem aud&woked potentials in dogsVet Res

Comm18:383-396, 1994.

. Holliday TA, Nelson HJ, Williams DC, Willits N. Utateral and bilateral brainstem

auditory-evoked response abnormalities in 900 Daémadogs in the) Vet Intern Med
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Section 2: Using the BAERCOM Unit by itself

2.0 Using the BAERCOM unit

The "Brain-stem Auditory Evoked Response” (BAERal shows up as a
sub-microvolt signal during the first 10-15 millegnds after an audio "click”
stimulus is presented to the ear under test. Srhal signal is superimposed on a
fairly random background EEG signal. The EEG/BAdfhal is normally taken
from active electrodes placed at the top of theltzew near the ear under test, with a
reference electrode placed adjacent to the other ea

As discussed in the “Overview” above, the BAERC@GNM microprocessor-
based data collection and reduction module thspeifically configured to record
the EEG/BAER signal. The BAERCOM includes the wite needed to generate the
click stimulus; present it to the ear; collect, difgpand filter the EEG/BAER
response, and digitally sample it. EEG data fronttiple passes are rapidly collected
and summed together, and the resulting BAER datplatted on an LCD display.
BAER data can also be sent to a PC through oneecfamputer's USB ports. The
computer need not (and probably should not) be ectied during BAER data
collection, and up to 23 compiled BAER data setslmastored in BAERCOM
internal memory.

Note: As mentioned above, these instructions regbatise the designationght
andleft. You can understand these directions as viewsd &ither the front of the
animal, or from the back of the anima\Vhatever approach you choose, use it
consistently

2.1 BAERCOM block diagram and theory of operation

Every effort has been made to keep the BAERCORUdny as simple and
compact as possible. Figure 1 shows a block diadoathe BAERCOM, and the
general function of each block is discussed infdéilewing sections.
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To Computer +——| USB @ @

Interface Functon Sw

Figure 1. BAERCOM™ block diagram

2.1.1 Click source and earphone

In order to collect the BAER response, an audigktmust be presented to
the ear under test. The click source circuit gatesrthis signal, and is precisely timed
by the controller. You can also adjust thkck” stimulus size control on the
BAERCOM front panel to set the amplitude of theklsignal, which is calibrated in
dB. We have found that a setting of between 6074ndB is generally sufficient to
produce a good BAER response. The click signslipplied to the three-pirott”
connector on the left side of the BAERCOM bottomegda

Theearphong which plugs into this connector and is inserted the subject’s
ear canal, converts the electronic click signal em acoustic stimulus. The earphone
ends in a soft plastic cone to help contain thekahithin the ear canal.
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2.1.2 EEG input assembly

The EEG signal is normally measured using twoiVattconnections (positive
and negative), with a third Reference connectibhis means that 3 connections /
electrodes are required on the subject for a siBgl@& channel. In order to minimize
the number of electrodes placed on the animalB&ieRCOM uses just 3
connections for BOTH ears / channels. While nowshin the above block diagram,
the BAERCOM does this by allowing you to switch tafothe 3 EEG channel
connections between a Reference connection anattreAnput connection.

The BAERCOM EEQnput Assembly has a four-pin plug on one end and a
molded plastic block with three labeled and colodedsafety jackson the other end.
The jacks can be used with either alligator-clgdie connected to disposable
hypodermic needles as electrodes, or reusableaekditrodes. (See Section 2.3.2.)

The BAERCOM ships with a matching set of threen@hi (20cm) alligator-clip
leads plugged into the safety jacks. The plastiecs for these clips are also color-
coded. Make sure the cover color of each alligator-clipdé matches the color
shown on the label fastened to the molded block.

An Ear Select toggle switch (mentioned above)leled €ar left/right” and
placed on theight side of the BAERCOM bottom panel. This sWwifmermits you to
select the desired ear to test, and routes thelBpi@s and Reference connections
accordingly, based on the position of this switélor valid connections, you must
place the alligator clips on tliesposableneedles as follows:

Black clip on (positive) needle on tloeown (top)of head;
Yellow clipon (negative/reference) needle né=t ear.
Red clipon (negative/reference) needle neght ear;

Note that threeeusableneedle electrode leads are also included with your
BAERCOM. Since these needle electrodes are relejdhley should be sterilized
between each use. The needles at the ends ofittaelseare placed on the subject as
discussed in Section 2.3.2.2, and are similaréatinnections indicated above,
except that the color of threusableneedle electrode leadsay or may not match the
colors shown on the molded block labBather than go by the lead colgrmake
sure each reusable needle lead connects the @afedy jack to the proper electrode
locationon the animal. Electrode locations are marked eaah safety jack on the
molded block label. See section 2.3.2 for morerimftion about this.
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Note that the [a] placement and connection of tHe&rodes, the [b] setting of the
Ear Select switch, and the [c] placement of the Bhone in the Ear Canal, MUST
ALL AGREE in order to correctly sense the BAER sigrfor the specific ear being
tested!!!

2.1.3 Internal circuits

The EEG signal conditioner block substantially &figs the very low level
EEG signal and also filters it using charactersstitat favor the BAER response
frequencies and minimize others. In the next bltio& A-D converter transforms the
analog EEG/BAER signal into digital data at vergthspeed. This conversion
process is carefully timed to output digital dat@inlg the entire 11 milliseconds — one
pass-- following the start of each stimulus click.

The microcontroller triggers the audio click angbervises high speed
collection of the evoked EEG/BAER response datle microcontroller also
averages together (compiles) successive EEG/BAERm#sses to generate the
BAER plot. The controller outputs the BAER datattts plotted on the LCD display
and can also transmit it to your PC through the B&OM USB connector. The
controller also manages the optional saving of BAIER sets to “pages” in non-
volatile memory inside the BAERCOM.

Finally, the microcontroller scans the three BAERN control switches
frequently to check for any settings you changkis allows you to control the
BAERCOM, for real-time data viewing, data collectiand showing, or saving data
and reviewing it. Section 2.4 goes over all tHesetions in detail.

The LCD graphics display permits the BAERCOM takvas a stand-alone
instrument. The LCD display can show raw EEG datan the signal conditioner so
that you can evaluate initial electrode setup aallenadjustments if necessary before
you start collecting data. The LCD also showsBAE&ER data, both during and after
the BAER collection process. While the BAERCOMlecting BAER data, the
display updates after every 100 passes (togetled@“Scan”) to show the
cumulative BAER response of all passes so far. déayualso view previously
recorded BAER data sets on the LCD as well. ThB lal30 posts various text
messages that allow you to interact with the BAERC@it and manage the data
saving process. (Note that the BAERCOM-PC progtamsignificantly extend the
capabilities of the BAERCOM system, see sectioaa@4 for more information.)
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2.2 BAERCOM battery, controls, connectors and display

The case and control layout of the BAERCOM wasghes] with ease of use in
mind. A simplified drawing of the BAERCOM casesisown in Figure 2 below, and
the location and function of each item is then ussed.

USB (top panel)

_UFI (UFI:) BAERCOM

MO1 ROZ20
ﬁ
show medinm
cnllctl-\ save low -\ I /-high

| -
View m— (D m=review  delete = CD — Xl
L'I‘nm:tivl:m —J Lr«!s:::tl utin‘.m,:’n‘.m::tntrl:}l-J

//—Eﬂ
x‘_;g "elick"
stimulus
6o size (dB)
0 0 |
ear
out left/right in

Figure 2. BAERCOM™ case front panel (simplified)
2.2.1 Battery pocket and battery replacement

A “battery pocket” is inset into the back panetlotd BAERCOM. You can
open the pocket by locating the short side of theecdoor with the 3 raised ribs, and
pulling this end of the door AWAY from the BAERCOMack panel. Once freed, the
cover should swing open revealing the 9V battery.

The BAERCOM checks the battery level whenever glmange thé&unction
Switch position. When the level of the battery drops eddout 6.0 volts, the
BAERCOM stops operation and posts a "Low Battergsaage on the display.
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Follow this procedure to replace the BAERCOM 9\i&at

Be sure the BAERCONdower switchis turned to OFF.

. Carefully turn the BAERCOM face down, locate th@dto thebattery

compartment on the back panel, then pull the short edge gh3t raised ribs
away from the back panel to uncover the battery.

Hook a fingernail or other pointed object under d¢kge of the battery and gently
pull it out of the compartment with the snap coriaestill attached. (If you
carefully and briefly turn the BAERCOM face up thattery will often fall out on
its own.)

Unsnap the connector from the battery by placing youmb on a long side of the

connector, then pressing the connector away frentap of the batterydDO NOT
REMOVE THE BATTERY CONNECTOR BY PULLING ON THE WIRE S!

Snap a freslgood quality9-volt alkaline battery (Duracell MN1604 or equifat)
to the connector. (Many batteries marked "HeavtyDhave significantly less
power capacity than the MN-1604, and will not lastong.) Carefully rotate the
battery if necessary so that the snaps on bothemars will mate (small to large)
then push the connector onto the battery.

Insert the new battery with connector back intoldh#tery compartment, making
sure that the battery lead is able to lay flat glthre floor of the battery pocket, and
is NOT all bunched up at one end. The wired siddéeconnector will be facing
down.

. Snap the battery door closed, making sure no wareginched as you do so.

2.2.2 BAERCOM Control Switches

Three rotary switches and two toggle switchesnatloe user to interact with

and control the BAERCOM. The following five sect®outline the use of these
controls.
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2.2.2.1 Power Switch

The BAERCOM power switch is a “locking toggle” ¢ah located on the front
panel to the left of the BAERCOM display. The shadfthis switch must be pulled
awayfrom the BAERCOM front panel in order to toggle thwitch from one position
to the other. This locking mechanism preventsderdally turning the power on or
off. Toggling the switclup turns the BAERCOMbN.

2.2.2.2 Function Switch

The BAERCOMFunction Switch, on the left side of the front panel below the
LCD display, allows you to choose one of the fivdE-RCOM mainfunctions.
These functions are as follows:

VIEW: The BAERCOM continuously plots the raw EEG sigaaduired by the
BAERCOM with no audio stimulation. The simple "ped display with this
function lets you evaluate the electrode connestanmd make changes if needed.

COLLECT: The BAERCOM generates audio clicks and colle@&HEata for 11
milliseconds following the start of each click. BR data from each 100 passes
are rapidly compiled into scans, summed with previdata, and plotted. The ear
being tested, as well as the number of scans s fsinown in the upper right
corner of the display. The COLLECT function alloplsts to be made with three
vertical resolutions; low, medium and high, seldatgth theResolution/Control
Switch (next section), but we recommend using mediunadéda collection.

SHOW: The BAERCOM stops collecting and plots the curiacompiled
BAER data. You can choose different screen resoisitwith the
Resolution/Control Switch in SHOW, too. BAER datalso sent to the host PC
through the BAERCOM USB connector during the SHQAction.

SAVE: When you move the Function Switch from SHOW tov&EAyou can
place the compiled BAER data as shown on the digpta BAERCOM internal
memory. Up to 23 such BAER data sets may be savgrhges” in internal
memory for later reference and/or downloading.
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REVIEW: This function allows you to move BAER data sétsay stored
inside the BAERCOM back to the BAERCOM LCD for fuet evaluation or
downloading. Stored data sets can be erased hasvdisplayed using REVIEW.

2.2.2.3 Resolution/Control (R/C) Switch

The operation of this secondary control switclated on the right side of the
front panel below the LCD display, depends on thediion Switch position:

VIEW: The R/C Switch is inactive.

COLLECT and SHOW: Use the R/C Switch to select the plot display lkggm,
LOW, MEDIUM, or HIGH. Other R/C switch settingseamactive while the
Function Switch is set to COLLECT or SHOW.

SAVE and REVIEW: Use the R/C Switch in saving BAER plots, naviggti
through saved plots and for deleting plots.

2.2.2.4 “Click” Stimulus Size Switch

Located at bottom left of the front panel, thisizol sets the click amplitude
(audio volume) level. Levels include 0 dB (no k}ic40 dB, and then range from
60to 80 dB in 5 dB increments. You can generdblytsvith 70 dB and then adjust as
needed to start “growing” a discernible BAER plot.

2.2.2.5 Ear Select Switch

Located toward the right end of the bottom patines, switch connects the
electrode leads on the animal to the proper EE@asigpnditioner inputs for the ear
being tested. This switch also tells the BAERCONIch ear is currently being
tested, information that is added to saved BAER dats.
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2.2.3 Connectors

The BAERCOM is equipped with three connectors, tinad support the
BAERCOM unit itself and one for connection to yaemputer. The next three
sections describe connector use.

Both the in” and “out” connectors use the Switchcraft EN3 family of ketye
locking connectors. These connectors require prajggnment of both the key-way
and (usually) the locking collar, before full insen can be made. Pulling on the
leads during connector removal can damage the ctsmeiring, and so should be
avoided. Note also that for older BAERCOMSs, thg-lwey was towards the
BAERCOM front panel, and for current BAERCOMSs treykwvay is away from the
BAERCOM front panel.

2.2.3.1 Input Assembly connector

Thefour-pin “in” connector for the Input Assembly is located on the rightesid
of the BAERCOM bottom panel. The mating and logkpohug on the end of the EEG
Input Assembly should be inserted here.

A key on the input assembly plug requires propemtation before the plug
can be inserted into th&n" jack. Thecollar on thisfour-pin plug must also be
rotated properly before the plug will insert fuliyto the jack. Once fully inserted,
rotate the collaclock-wise to lockhe plug into the jack. Rotate the coltaunter-
clockwise to releasthe plug.

2.2.3.2 Earphone output connector

Thethree-pin“out” connector, located on the left side of the bottom panel,
accepts théhree-pinplug on the earphone. Insert, lock and releasepling as
described above for the Input Assembly plug.

2.2.3.3 USB connection to computer

The standartdSB jack is located roughly centered on the BAERC @iy
panel. This jack allows you to connect the BAERC@N\ PC USB port using the
standardJSB cableprovided. The BAERCOM supplies BAER data via U8Bhe
host PC whenever the SHOW or REVIEW function ieskd.
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The BAERCOM incorporates an industry-standard dig#olator -- the Analog
Devices ADuM-1201 -- between the microcontrolled &me USB interface. With a
maximum rated isolation voltage of 2500 VACRMSsttsolator can enhance animal
safety. This isolation can also help minimize @ power line noise injected into
the EEG signal conditioner when the BAERCOM is ustde connected to a PC.
Note that, in order to maximize this isolation daipty, please try to keep the USB
cable away from the animal, other BAERCOM cablesl the BAERCOM unit itself.

However, as mentioned above, we sgtommendthat you alwayslisconnect
the BAERCOM from the PC computer (by disconnectimgUSB cable from the
USB connector on the top panel of the BAERCOM) beefictually collecting BAER
data from an animal. The gain of the EEG signaddmner in the BAERCOM is
very high, and power supplies (especially extesoglplies used with Notebook
computers) can introduce a substantial amounteatmtal interference, that can
easily distort or mask the actual EEG/BAER sighat the BAERCOM is designed to
measure.

LCD Display

The BAERCOM graphical LCD display is prominentie top half of the front
panel. The display shows BAER data both as ieisgpcompiled and as completed
BAER plots. The character posting in the uppdntraf the display indicates the ear
tested as well as the number of scans (sets opd€ges) the plot represents. The
character posting in the upper left of the disghgws what internal memory “page”
the data will be saved to, should you direct theEBALOM to save the compiled
BAER data. Tick marks along the bottom of the igpmark off one-millisecond
intervals in the evoked response plot.
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2.3 Connecting the BAERCOM to your subject

In order to acquire good BAER data, you must edigeind conscientiously
establish two good quality communications chanhetsveen the BAERCOM and the
animal you are testing: one for the audio stimsupplied by the earphone), and one
for the tiny EEG response sensed by the electradésonnected to the BAERCOM
EEG signal conditioner by the Input Assembly.

Note that the [a] placement and connection of tHe&rodes, the [b] setting of the
Ear Select switch, and the [c] placement of the Bhone in the Ear Canal, MUST
ALL AGREE in order to correctly sense the BAER s@rfor the specific ear being
tested!!!

2.3.1 Earphone insertion

The BAERCOM delivers the audio stimulus to themaalis ear with a small
earphone. Inserting the Earphone is easy:

1. Gently push the soft, clear plastic Earphone tiggpdato the ear you wish to
test. Try toseal the ear canal completely with the tipiring actual BAER data
collection so the clicking sound does not leakand cause the subject’s other
ear to respond as well.

2. Plug the Earphone lead connector into the matdiree pin but” jack on the
left side of the bottom panel of the BAERCOM.

2.3.2 Electrode connection

Mastering the information and techniques in this aon
are a crucial part of the successful use of the BREOM,
or any other BAER instrument!

The BAER response is generated by both the eathanorain, and appears in
the subject's EEG signal in the first approximately milliseconds after the click
stimulus. The BAER responsevery small, less than one microvolt, and so must be
sampled repeatedly in order to build up a deteetsddponse.
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In addition, the BAERCOM'’s EEG signal conditionsrconfigured t@reatly
amplify this signal, and in the process, will also greatiyplify anyunwanted
electrical noise as well.

TheONLY WAY to minimize unwanted electrical noise and intezfere is to
use some type of “needle” electrode, placed “subnebusly”, i.e. under the skin, in
direct contact with the “live tissue” underneathetskin. Failure to achieve a good
guality sub-cutaneous “live tissue” connection forll 3 electrode connections can
result in noisy or otherwise indistinct BAER data !!

(Note that the skin of animals is substantiallyslssnsitive than human skin,
and so the use of needle electrodes is not as ofuehbother”, so carefully make
sure that each needle extends into the sub-cutaniaitissue. Even though light
sedation may be required on some animals, carefutalming animal handling is
usually sufficient to allow collection of the BAK#ata from most animals.)

There are two common, readily available means leae the required sub-
cutaneous connection. One approach is to userhk stainless steel needles used
with hypodermic syringes. A simple “Alligator Cligonnector then makes the
required electrical connection with the needle sh@he other approach involves the
use of actual “Needle Electrodes” specifically btor sub-cutaneous use. These
electrodes already have an attached lead that take®f the electrical connection.
Either way works well, and the instructions belawver both

Note that the detailed connection instructions tokkw cover two key aspects:
thequality of the sub-cutaneous connection to “live tissas"well as the correct
signal routing required for correctly connecting electrodes ® phoper inputs of the
BAERCOM. BOTH aspects are crucial for the proper use of the BBEN!!!!

Correctsignal routing for the 3 BAERCOM input connections should begin
with the threesafety jackson the Input Assembly molded block. The text lalgeof
the 3 jacks is both color-coded and descriptivehtow where on the subject each of
the electrodes should be connected.

The top jack is marke@ROWN (in black lettering, which corresponds to the
black alligator clip) and should be connected to thetetele on thd OP of
the animal’s head.
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The middle jack is markedEFT (in yellowlettering, which corresponds to
theyellowalligator clip) and should be connected to thetebele next to the
animal'sLEFT ear.

The bottom jack is marke/IGHT (with red lettering, which corresponds to
thered alligator clip) and should be connected to thetetele next to the
animal’'sRIGHT ear.

As indicated, the “Crown” electrode should be pthaethe top of the animal’s head.
The two electrodes adjacent to the Ears shoulddoeg where convenient directly
below the Ear Canal, at approximately the levehefbottom of the flap of loose skin
that is normally referred to as the “Ear”. (Asmteid out previously, you need to
decide what Right and Left actually means; froetwor back view, just be
consistent!)

As mentioned above, the BAERCOM Input Assembly loamsed with the two
most common types of needle electrodes:

Disposable hypodermic needles (see Section 2.3.2.1)

A set of 8-inch safety jack leads is provided witur BAERCOM. Each lead
has a color-coded alligator clip on one end thiasdecurely to a standasthinless
steelhypodermic needle placed on the subject. Hypomtemeedles are very
common, and most are disposable, so sterilizatioi a concern.

Reusable needle electrodes (see Section 2.3.2.2)

Your BAERCOM comes with a set of three reusabledieelectrode leads as
well. The needle electrodes at the ends of trezs#slare a smaller gauge (diameter)
than most hypodermic needles, so animals may telénam better. In addition, if
you do a lot of BAER testing, the reusable eleasochay prove more cost effective
than disposable hypodermic needles. However, aagdttrodesust be sterilized
between each use.

As mentioned in Section 2.1.2, the reusable @ldettead colormay or may
not match the colors shown on the molded jacks, so extra isanecessary to make
sure the electrode leads are properly connectatetoorrect locations on the animal!
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As already discussed, we have designed the BAER@Ma 3 electrode
connection in mind, in order to minimize the numbeelectrodes that need to be
placed on the animal. This approach involves uieglectrode for the eaot being
tested as the reference for the EEG signal gerkebgtéhe ear under test. The
BAERCOM has a switch on the bottom panel (Ear $aldch) to correctly connect
the electrode from the ear not being tested todfeence input of the amplifier.

Whichever electrode type is used, carefully folline guidelines discussed
below. This aspect of the BAERCOM connection process ispnenportant!

2.3.2.1 Disposable hypodermic needle use

Disposable stainless steel hypodermic needlesoamenonly available and have
been found to work well with the BAERCOM. When BREesting on a particular
animal is finished, the needles can simply be resdand thrown away and a new set
used for the next subject. We recommend usingtblestrodes at first. Follow these
steps to use disposable hypodermic needles atettteoees for the BAERCOM.

1. Plug the three color-coded alligator clip leadda€k, yellow and red — into the
correct jack on the Input Assembly molded bloclelad with the matching
color.

2. Gently “bunch” the animal’s skin at the desiredctiede site, then insert the
first of the three needles subcutaneously throhgtskin fold so that 1/4" to
3/8" (6mm to 10mm) of the needle’s length protrudesthe other side (Figure
3). MAKE SURE that the needle go&ELOW the skin tissue to allow the
needle to contact the sub-cutaneous “live tissueleuthe skin!

Alcohal

Alligator Clip
Disposable, - [Red Shown)
Stainless Steel
Hypodermic _
Needle

-

Dermis

Sub-Dermal Layers
(Subcutaneous)

Figure 3. Electrode insertion using disposable hyg@ermic needle
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3. Fasten the correct alligator clip over the expopethtedend of the needle.
This approach provides a fairly secure mechanitatlament, as well as a good
electrical connectionBe sure the alligator clip color corresponds to the
correct electrode location on your animal

4. Place a couple drops of alcohol on the exposed @hitie needle, using a
cotton ball, to improve signal quality and furtltesinfect the needle site.

5. Repeat Steps 2 through 4 for the other two eleetod

2.3.2.2 Reusable needle electrode use

Your BAERCOM includes three reusable stainlessl steedle electrodes on
leads. Each electrode lead has a plug to alloartilos into one of the three jacks on
the Input Assembly molded block. If you need &t telarge number of subjects,
reusable needle electrodes may be a more costreffepproach than disposable
ones.

As opposed to the method using disposable elezdradusable electrodes offer
no mechanical means to hold the needles underkihe Subject motion can easily
dislodge electrodes, so you may need to anchdnghg Assembly molded block to
the animal to keep it from pulling the electrodes. o

For this reason, we recommend that at first, yaudisposable hypodermic
needles with the alligator clips. Once you haveeap to speed with the use of the
BAERCOM, you can then switch to Needle electrodes, work through the issues
they bring.

REUSABLE NEEDLE ELECTRODES MUST BE STERILIZED BETWE EN ANIMALS.

Follow these steps to place and connect reusaigigle electrodes:

1. Gently “bunch” the animal’s skin at the desire@ sthen insert the needle
electrode subcutaneously into the skin fold. Agsased to the disposable
needle methodjo not push the needle out the other side of thethed skin
(Figure 4).However, you must stiMAKE SURE that the needle goes
BELOW the skin tissue to allow the needle to contacsthi®cutaneous “live
tissue” under the skin!

[lllustration on next page]
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Aleashaol

Reusable Needle
Electrode

F,
.".
!
I,

Dermis

Sub-Dermal Layers
(Subcutaneous)

Figure 4. Electrode insertion using reusable neegllelectrode
2. Plug the electrode lead into the appropriate jackhe Input Assembly block.

MAKE SURE TO CORRELATE THE LOCATION NAMES — “CROWN,” “LEFT,” AND
“‘RIGHT” -- ON THE MOLDED INPUT ASSEMBLY LABEL WITH THE PROPER
SUBJECT LOCATIONS. REUSABLE ELECTRODELEADS THEMSELVES MAY OR MAY

NOT BE CORRECTLY COLOR-CODED

3. Place a couple drops of alcohol on the exposedopoof the electrode, using a
cotton ball, to improve signal quality and furtliksinfect the needle site.

4. Repeat Steps 1 through 3 for each of the othetretbzs.

Note that “Reusable” electrodes will not last indi€ly, but will need to be
both carefully inspected, and if necessary replaaetegular intervals. Normal use
will slowly erode the needle body, and repeatedilmencan weaken the needle
causing breakage, so this should be avoided. Eretare when using the thinner
Needle electrodes, and inspect them frequentlgifprs of excessive wear or
cracking, and replace them as required. You cachaise replacement needles from
UFI, so contact us if you need more.

2.3.2.3 Connections and Actual BAER Testing

As mentioned, the BAERCOM incorporates a toggbetyar Selectswitch on
the right end of the bottom panel. This switchueas that the electrode connections
are routed correctly for the ear being test€dle Ear Select switch permits the three
electrode leads to be connected to the animal purste, then left in place for the
duration of BAER testing.
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In addition to correctly connecting the EEG eled&® on the animal to the
correct EEG Inputs of the BAERCOM, the BAERCOM alsads the Ear Select
switch setting so the BAERCOM can annotate botlstheed BAER data sets, as well
as any BAER data set sent to the PC, with the BEWR being tested.

Also, note that before actually performing BAERtbeg as described below,
you will need to connect the black 4 pin plug & é&md of the Input Assembly lead, to
the ‘in” connector on the right end of the BAERCOM bottpamel. This connects
the electrodes on the animal to the EEG signalitonér inside the BAERCOM.

The actual mechanics of performing the BAER tatt the BAERCOM is
discussed in section 2.4 below. However, as andaottory overview, the general
procedure for performing a BAER test on both e&m@nocanimal is shown below.

1. Attach your disposable (Section 2.3.2.1) or reus@bection 2.3.2.2) electrodes
to the subject using the connections/locationsifipddelow and shown in

Figure 5:

Disposable electrodesReusable electrodes Electrode location
Black alligator clip Lead from CROWN jackCrown (top of head)
Red alligator clip Lead from RIGHT jackl  Near rigkdr
Yellow alligator clip | Lead from LEFT jack Near ledtar

Earphone &% R\\E]mk (Crown)
(Right Ear) = a
- -

Electrode
-5
Red (Right) _ . ’ '*\,\_“i’elli:m (Left)
Electrode '-" T;I‘ Electrode

Figure 5. Example electrode placement

2. Connect the black connector at the end of the IAgsembly lead to thart”
connector on the right side of the BAERCOM bottcame.
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. Insert the earphone (Section 2.3.1) intoléfeear, then set the Ear Select

Switch to the LEFT position (The electrode near the right ear acts as a
reference; the electrode near the left ear is ¢theeaone.)

. Perform a BAER test on the animal’s left ear acdleed below in Section 2.4.

You can start by collecting 15 Scans, and havetiuk stimulus size set to 70
dB.

. Remove the earphone from the left éasert it into the right ear, then set the

Ear Select switch to the RIGHT position(The electrode near the right ear
becomes the active one, while the electrode nedethear becomes the
reference.)

. Perform a BAER test on the animal’s right ear, agsing the same number of

Scans and the same Click Stimulus size.

Note that you can easily test and re-test eithedeaang this process as you

wish. However, when you are done testing, you hgently remove the earphone
and electrodes from your subject.

2.3.3

Animal tolerance: some suggestions

We have found that most animals easily toleradeBBAERCOM electrodes and

wires. Animal age and past experiences help daterhow well the procedure is
tolerated. Careful and sensitive handling duriddR testing usually helps calm the
animal. However, you may encounter animals thauire mild sedation during
testing.
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2.4 Using the BAERCOM to perform BAER testing

Simplicity of use has been an important design fpsaghe BAERCOM system
since its inception. Actual BAERCOM operation ¢enbroken down into the
following three main tasks:

Collecting and compiling a BAER data plot
This important procedure covers the basic BAER datlection and plotting
process. The steps included in Section 2.4.1 shmamost basic use of the
BAERCOM.

Saving and reviewing compiled BAER data plots
Up to 23 compiled BAER data sets can be storédages” in non-volatile
memoryinsidethe BAERCOM for review whenever desired. SeeiBe@.4.2 for
more information about saving and reviewing BAERada

Sending compiled BAER data plots to a computer
After the BAERCOM has been used to collect a BAt&Ra set, the SHOW

function is used to display the resulting BAER daitat. A previously recorded
BAER data set can be posted in the SHOW positiomedls After the data is
displayed, the BAERCOM may be connected to a Ptbaothe BAERCOM-PC
software can be used for data download. And dftemloading, you can print, save,
or review the BAER data as desired. See Sectigh8 and especially Section 4 for
details on the use of the software.

2.4.1 Collecting and compiling a BAER data plot

After correctly connecting the BAERCOM to an anirfas described in section
2.3 above), there are three basic steps involveging the BAERCOM to collect a
BAER data plot. These three steps correspondetthiiee majoFUNCTIONSof the
BAERCOM, which in turn map to BAERCOM Function Sglitsettings.

VIEWIing the EEG signal to check the electrode-animal cotnore
COLLECTing the BAER data through a series of scans
SHOWingthe compiled BAER response

If your goal is to actually collect BAER data fran animal at this point, be sure that
your BAERCOM isalreadyproperly connected to an animal as described above
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2.4.1.1 VIEW the EEG signal (after power-up)

The VIEW function is provided to allow a basic cke@f the animal
connections and EEG signal path prior to collecBAg¢ER data. Since the VIEW
process is likely the first function you will setethis discussion includes the actual
“power on” process for the BAERCOM as well.

1. Set the switches on the BAERCOM as follows betfaraing on the power:

Set theFunction Switch, below the lower left corner of the display, to
the VIEW position;

Set theResolution/Control Switch, below the lower right corner of the
display, to MEDIUM,;

Set theClick Stimulus Size Switch below theFunction Switch, to 70
dB;

Set theEar Select Switchat the right end of the bottom panel as follows:
set to LEFT to check the left ear, and to RIGHTheck the right ear;

2. Now power up the BAERCOM by pulling tHieower Switchhandle out to
unlock it, then up to the ON position. The follegiscreens appear on the
BAERCOM LCD display in sequence, as the BAERCOMtbap:

Startup screen 2

Startup screen 3 Startup screen 4
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L aRe Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

serving science with experience



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 32

3. The BAERCOM will now start to plot the EEG signtid receiving from the
animal through the electrodes and Input AssemBlythis point there is no
audio stimulus, and the "raw" EEG signal displagudtl resemble Figure 8:

a nearly flat line in the center of the displayhwsbme noise visible. If the
EEG plot looks extremely noisy (large peaks), & & erratic baseline,
recheck all electrodes and connections betweeBAERCOM and the animal.

Figure 8. EEG signal while VIEWING

By the way, at this point you may want to checkpbsition of both the Ear
Select switch and which ear has the Earphone atgrist to make sure everything is
set up correctly.

Also, note that you can turn the BAERCOM power athwhe Function switch
set to any position. However, the BAERCOM will pagnessage prompting you to
set the Function switch to VIEW, and will ignoreyasther switch settings until this is
done. This behavior only happens when the BAERO®Mst turned on. You can
also turn the BAERCOM function switch to the VIEWgition at any point to again
re-check the signal, which will interrupt any ogera currently in process.

2.4.1.2 COLLECT the BAER data

Next, set the Function switch to “Collect”. ThABRCOM will begin
generating the audio stimulus (a staccato clickimgnd from the earphone), and then
gathering the evoked response in the EEG sigrat) the electrodes on the animal.
Beginning with the click onset and lasting for tiext 11 milliseconds — orgass--
the BAERCOM records the subject’'s EEG responskadick stimulus. The
BAERCOM repeats this stimulus-response cycle l@4i for one completgcan
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After each approximately three second Scan, thEBBOM stops collecting

the response data long enough to generate a ptbeatisplay. This plot averages
together theumulative BAER data for all Scans since the Funati Switch was last
turned to the COLLECT position.

Follow this procedure to collect your BAER data:

. Leave the switches where they were for the VIEWCfiom (Section 2.4.1.1).

. Turn theFunction Switch to the COLLECT position. (This may be done not

only from VIEW, but from the other switch positioas well.) You will see a
display similar to this one.

The “M03” in the upper left corner indicates thaABBRCOM internal memory
Page 3 is the first one available for BAER datassatage out of the total of 23
writable pages. (Page 24 is reserved for sampéefdam an actual BAER test
on a canine subject.) If you decide to save tia det now being collected (as
described in section 2.4.2), it will be stored agP 3. The “000” in the
display’s upper right corner indicates that no Sdasave been completed yet.

You may hear the clicking sound of the audio stusuwdoming faintly from the
earphone. If the clicks are loud, check to be theesarphone is snugly
inserted the animal’s ear canal, and re-startabing (View then Collect
again). Note that the animal’s other ear can nedpo the Click as well if it is
not very quiet.

@ ATTTT

UFI 545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com

Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com

erving science with experience



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 34

3. As the first Scan of 100 passes is completed, tieABdata from the first Scan

will appear on the display (top left image belovihere we are assuming that
the Ear Selectswitch is set to LEFT). As you continue data adilkn, you'll
see the display evolve as further Scan data aragee in with the data of the
previous display.

After nine scans After twenty scans

(Note that there is no animal connected for thesepges, we are focusing
mainly on the mechanics and activities of the BAERCduring normal use.)

The BAERCOM continues scanning as long as the Fuioct Switch remains
set to COLLECT The upper limit is 999 scans, or 99,900 totaispa. Despite
this high capacityyou can usually discern a BAER response after jasito

20 Scandor small animals.

. If you had set th&ar Select Switchto the RIGHT position rather than to

LEFT, you would see a similar evolution of the BAERt data, except that an
“R” precedes the three digits showing the numbe3azns in the upper right
corner, indicating the Right ear is currently beiegted.

Mk,
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After four scans After seven scans

Note that you shouldot change the position of the Ear Select switch wihiée
function switch is in the “Collect” position. Ifop realize the switch is set incorrectly,
or the Earphone is place incorrectly, simply tura tunction switch back to the
“View” setting, correct the Ear Select switch gagtor Earphone placement, check the
resulting VIEW signal, then move the function switzack to “Collect” and start
BAER data collection again. (The BAERCOM will allgyou to change the Ear
Select switch as desired during use, but thisjusll add incorrect data to the overall
summed BAER plot, which makes it invalid, and sowdtl be avoided.)

Also, if, in Step 2 above, “M24” is displayed imetupper left corner, thell
writable BAER memory pages inside the BAERCOM ameglused While Page 24
is displayed, BAER data cannot be saved to BAERC@kEmory(Section 2.4.2
below). Thesample BAER data plot stored in Pagecadnotbe erased.

The whole goal of the “Collect” process is to eotl BAER data until an easily
discernible BAER signal is posted on the BAERCOMILdisplay. Assuming that
the subject connection is good, and the animahean, this should happen after
between 10 and 20 Scans for small animals.

2.4.1.3 SHOW the BAER data

Turning the Function Switch to the SHOW positiaité both the audio
stimulus and BAER data collection, immediately gtiog the Scan that may be in
process. The display now simply plots the BAERagateraged from all the complete
Scans compiled together up to this point; for yexamination, for saving, or for
transmission to your PC running the BAERCOM-PCsaft.
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Using SHOW is very simple:

Move theFunction Switch from the COLLECT to the SHOW position when
you can clearly discern the BAER response. Asadlyanentioned, this usually
takes 10 to 20 scans for small animals. You shaliehdy know what you are
looking for; the typical BAER response. The shapthe BAER signal has
been discussed in Section 1. In addition, an &stnall animal BAER sample
tracing is shown in the BAER data in “Page 24" panently saved in the
BAERCOM memory.

Earphone clicking stops as soon asRbaction Switch is turned to SHOW,
and the display freezes to show the final BAER g@éd& The characters in the
upper right corner of the display indicate e Selectswitch setting — L for
left or R for right — and the total number of Scamsde.

In the upper left corner of the display, the cheeec“M##” begin blinking
about once a second to show what memory page avilisked to store the BAER
data set, if you go on to use the SAVE functiorc{fea 2.4.2).

Finally, the BAERCOM USB port begins sending theptiyed BAER data to
your PC if you have connected the USB cable. dif gion’t want or need a
printed record of the test, or to save it on yaamputer, there is no need to
connect the BAERCOM to your PC.) Thkar Selectswitch position and
number of Scans in the test are sent along witlBtkieR data shown on the
display.

2.4.1.4 Comments about BAER data collection

The VIEW-COLLECT-SHOW steps encompass the ov&AER data

collection process that is at the heart of the tionality that the BAERCOM supplies.
This process is typically performed twice, oncetha left ear and once for the right
ear, and these two BAER tracings together supplyvanall understanding of the
animal’s hearing capability at this point.

a. We indicate that it generally takes between 102th&cans to collect an easily

discernible BAER response from small animals. Yexperience with the use
of the BAERCOM will give you a better handle on ethawhat to expect in
this area, across the breeds and animal ages a/alwour practice.
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b. You should attempt to use tB&AME number of Scans and click stimulus size
for BOTH Left and Right ears as you test each animal. Whisnake it easier
to highlight any hearing abnormalities that youanger.

c. The BAER signal, and the testing used to displayis aBREPEATABLE
PROCESS If, on the one hand, you are unsure of yourltgsDO NOT
HESITATE to repeat the COLLECT-SHOW process. e to check
electrodes, leads, and Earphone, then perform AteRBsignal collection
again, maybe for more Scans than before. On tier band, if the final plot is
substantially different each time you collect BAH&a on the same ear, and
for the same number of Scans, then it is not th&BAignal you are seeing.
You are probably seeing noise, which usually pdimsroblems with the
electrodes not all actually making contact withaithneous “live tissue”.

We recommend “coming up to speed” with the BAERC®Mworking calmly
and patiently with one or more “known hearing” aal(®) first. This approach will
help you develop the instrumenting skills necestagcquire good quality BAER
data with the BAERCOM, in a more relaxed “trial ardor’ manner, before actually
testing other animals. The first time you encouat8Jni” or an animal that supplies
non-hearing indication, it is this previous expede and understanding that will help
you discern the difference between hearing abnatis®bhnd some sort of setup or
connection problem.

Also, if you use the BAERCOM infrequently, we reaoend the same “hands
on” testing on a known good animal ahead of actueBting animals, as a refresher
course in the mechanics of using the BAERCOM.,

2.4.2 Saving and reviewing BAER data plots

Up to 23 BAER data sets can be stored permanentRages” in the
BAERCOM internal memory. The following sectionsdebe how to manage saved
BAER data sets in the BAERCOM.

SAVE (2.4.2.1) collected data sets in the BAERCOM
REVIEW (2.4.2.2) recorded data sets with the BAERCO
DELETE (2.4.2.3) recorded data sets from the BAERICO
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2.4.2.1 Saving BAER data sets in the BAERCOM

As we've noted before, the SAVE function allowsuyto store up to 23 BAER

data sets to internal BAERCOM memory, one sucloseach of the 23 memory
“pages”. Each page holds the compiled BAER data set for @ae (not both ears).

Here’s how to perform the SAVE function.

. Assuming that you have just used the COLLECT fumcto compile a BAER

plot, and then moved the Function switch to the 8H@bsition, start the
Saving process by moving thenction Switch from SHOW to SAVE, and the
following appears on the display:

. Turn theR/C Switchto MEDIUM if it is not set there already. Thenmuhe

R/C Switch two positions clockwise to the NEXT position tHearck to
MEDIUM.

. The display changes to one similar to the followwbere “M04” indicates that

the plot data — nine scans averaged together gthdr Selectswitch at LEFT
-- will be stored to Page 4 (again this is not aniteat data).

LI R R I R N R e
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4. Turn theR/C Switch back to the MEDIUM position (if not already done) t

confirm the saveThe SAVE function is now disabled until you colleaew
BAER data. Finally, move thd-unction Switch back to SHOW to finish the
sequence.

. If, after Step 3, you decide yalo not want to savéhe displayed BAER data,

just move thd-unction Switch away from SAVE to another position.

If while trying to save datgou see a display with “M24” posted at upper left
like Figure 9, themo more writable BAER memory pages are availabt®u
are looking at the sample BAER data in permandatrial memory.

.-J v"lua._,l] J —
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Figure 9. Sample BAER data from normal canine sulgct

You can store no more BAER data in BAERCOM memadrhiz point; the
SAVE function is disabled. You will need to DELETE&ection 2.4.2.3) at least
one saved BAER data set before you can again ssmpiled BAER data to
BAERCOM memory. (However, you need not discarddae plotted on the
display if you have a PC with BAERCOM-PC installetlist move the
BAERCOM Function Switch to SHOW, hook up the USB cable from the
BAERCOM to your PC, and then download the data. td his is described in
Section 4.4).

Saving BAER data sets in the BAERCOM internal BAERdata memory, requires
that you carefully document which saved data set ah‘page” goes with which
animal!!! The saved data will include the Ear Selet switch setting, but your
records need to connect saved data pages with theimals the BAER data was
taken on!!!

Y ammm
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2.4.2.2 Reviewing data saved in the BAERCOM

The REVIEW function lets you find and display btile BAER data sets that
you have stored in BAERCOM internal memory, as \aslthe sample data set
permanently saved in Page 24nless you use REVIEW, any data displayed is
always the data you've just collectedHere’s how to display a stored BAER data set.

1. Be sure the display does not show any unsaved tlfyou want to savelf
it does, follow the steps in Section 2.4.2.1 toestbis data in a memory page
before you proceed with REVIEW.

2. Set theR/C Switchto LOW, MEDIUM or HIGH. Then turn thEunction
Switch to the REVIEW position. The contents of the catn@emory bin are
displayed. If , for example, you have just sav&8A&R data set to Page 6, a
test consisting of two scans with tBar Select Switchat LEFT, your display
would look like this:

3. To display the contents of timext page- an empty Page 7 in this example — turn
the R/C Switch to NEXT until you see the data set plotted, thackito LOW,
MEDIUM or HIGH.
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0o00

4. To find and plot a BAER data set ihmher-numbered pagesimply turn the

R/C Switch to NEXT and let it remain there until the data set you wast
displayed As soon as you see the desired plot, turfiriiieSwitch to LOW,
MEDIUM or HIGH to stop the forward progression thgh the memory pages.
(If you keep the switch set to NEXT, the displaytouously cycles through
all 24 pages.)

To download any plo(Section 4.4), turn the/C Switchto MEDIUM if it is
not already there, then turn tRanction Switchto SHOW. The BAERCOM
sends the displayed data througHJ&B port to a connected PC running the
BAERCOM-PC software.

2.4.2.3 Deleting data from the BAERCOM

The DELETE function allows you to remove BAER ds#tis from BAERCOM

internal memory, one page at a time. Here’s hodotd.

1. Find the BAER data set you want to delete and péstthe display using the

REVIEW function as explained above. If you wanté&ete a series of sets
(pages), start by displaying the one in the lowestmbered pagéo minimize
the time required to delete the whole series. mAexample, we’ll delete the
contents of Page 2, displayed here.

[Picture included on next page.]
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2. With theFunction Switchstill at REVIEW turn theR/C Switch to DELETE.
The following screen is displayed:

3. To make the deletionturn theR/C Switch to MEDIUM, then to NEXT. In just
a moment, this screen confirms that Page 2 is thde& empty:

4. If this is the only BAER data set you want to dededt this time- Page 2 in our
example -- turn th&/C Switch back to MEDIUM the moment the delete is
confirmed with the above display.
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5. If you want to make further deletiondhowever, keep the/C Switch set to
NEXT until the next desired plot appears on theldis. Then turn th&/C
Switch quickly back to MEDIUM to stop the display fromaiiyng through
consecutive memory pages. Finally, turn the switccBELETE to begin the
sequence of Steps 2 through 4 or 5 as describea aBepeat the sequence
until you have cleared all desired memory pages.

6. If, after Step 2you decide that you do not want to delete the BA@idRa set
after all, just move thé-unction Switch away from the REVIEW position,
then turn thdr/C Switch away from DELETE. The BAERCOM memory
contents remain unchanged.

2.4.3 Sending BAER data plots to a computer

You can use the BAERCOM-PC software to downloadEBAdata plots from
the BAERCOM unit to your PC computer. You can tperform a full suite of
software functions with your data, including pagritwo ear data sets, annotating your
plots, printing them out, and saving them to a lths drive or other memory device.

Section 3 of this manual takes you through theasot installation process;
Section 4 shows you how to use the BAERCOM-PC featuRefer there for more
details about the use of the BAERCOM-PC software.

2.4.4 Tips and tricks for using the BAERCOM

While we have sought to make the BAERCOM as easisé as possible, the
successful acquisition of the BAER signal requthesdevelopment of new skills and
practices. The suggestions below can help eastetiraing curve” required for this
process.

2.4.4.1 Making the learning curve a little easier

Please daot try to learn how to operate the BAERCOM in a presared
situation, with a paying client for example. Takirg time out to practice with the
BAERCOM in relaxed circumstances will pay for itsef many times over.
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We recommend that ydake your timein acquainting yourself with the
funct|on|ng and use of the BAERCOM:

Start with a well-mannered young animal wktown goodearing, then work
through this manual in a relaxed way.
Carefully connect the electrodes, then collect sh\BAER data plots.
Experiment with the various controls; practice sgvand deleting data plots.
Compile different numbers of scans into separaitsfib see what effect this has
on plot quality.
Try different electrode locations to see how thiarmes the plots.
Practice switching data collection back and foehA®en the two ears.
Exercise the BAERCOM-PC software functions to beea@muick and adept.
If using the BAERCOM is your first experience wBAER testing, we
recommend that you find a “mentor” who is famileith the process, if possible.
Help from someone who has more experience will g way toward bringing
you up to speed.

2.4.4.2 Suggestion for reviewing BAER results

As a BAERCOM novice, it might be best to collentasave two plots for each
ear, making the same number of scans for each Skt Stimulus Size set to "0O'he
click stimulus -- for the first plot. Set Stimul&ze to 60, 65 or 70 dB — clicks that
should be audible to your subject — for the second plot.

Now compare the two plotfor each ear) to identify the presence or absehce
a normal BAER response for that ear. With a lgtkperience, you will soon become
familiar with the series of successive peaks tbahfa normal BAER response. That
said,do not hesitate to repeat a BAER test if the firesult seems ambiguous.

2.4.4.3 Adjusting BAER display resolution

You can adjust the BAERCOM to display your datthate different vertical
scales to accommodate greater or lesser sprehd aata. The MEDIUM setting is
most often best; when the data are very nois\h@EEG signal is unusually strong,
you may have to switch to the LOW setting; whendhta show very little shape at
all, the HIGH setting will help you better see feat that are present (although in this
case taking more Scans is a better solution).
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Switching among the three resolutiamdl not disturb the actual datastored
inside the BAERCOM - only the datigsplayis changed. Here’s how to change the
resolution.

1. Turn theFunction Switchto COLLECT or SHOW to enable resolution
changes. (The display resolution cannot be chaagether switch settings.)

2. Then set th&/C Switch to LOW, MEDIUM or HIGH to provide the best data
display. Here’s how the display of one BAER datg & this case the sample
test in Page 24, varies with the resolution setting

The HIGH setting shows the most detail, but waloainclude more noise.
Setting theR/C Switch to MEDIUM, or especially HIGH, may also "clip ofthe top
or bottom of the BAER data so that it cannot bevei@ completely on the display.
Should this occur, set the switch to MEDIUM or LO%Wd you may need to do this
as more scans accumulate in the plot. MEDIUM rgsmh usually works well up to
20 to 50 scans.

2.4.4.4 Some Troubleshooting suggestions

While we have sought to make the BAERCOM systempmments as robust as
possible, you probably will encounter problems awee as you use the BAERCOM.
Rather than being surprised by them, you need forbwarned about how various
problems will impact the use of the BAERCOM.

a. When you run into indistinct data problems, youR&T STEP should
ALWAYS be to check the routing of the electrodedgahen the placement of
the Earphone (which ear) followed by the settinghef Ear Select switch.
Setup problems like this are very easy to make!
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b. Note also that if you can hear the “Click” fairlyudly, then the animal’s other
ear probably can as well. You will need to gemgyinsert the Earphone so that
the stimulus remains confined to the ear canal utece.

c. Failure to achieve a sub-cutaneous (live tissuehection for all 3 EEG
electrodes is the primary cause of indistinct BAd#Ra from any BAER
instrument. If you are seeing noisy or non-reddatdata plots, you should
carefully check the electrodes, and re-insert asssary to make sure you have
a sub-cutaneous connection. As mentioned abovea#s skin is much less
sensitive, and most animals should tolerate thikyfavell. And by the way, if
the compiled data plots show a lot of noise, tita daown in the VIEW
position will probably show a lot of noise as wellhis can be your first
indication that there is an electrode problem.

d. As mentioned above, the Click stimulus is respdadir the initiation of the
BAER signal in the animal’'s EEG signal. As a résyhu can compare the
BAER plot with the Click Amplitude set at (say) @B, with the BAER plot
with the Click Amplitude set at 0 dB, which is niick stimulus. (This test
assumes same Ear Select switch setting and santeenoimScans.) The
difference between the two plots will be the cdmition of the BAER signal to
the animal’'s EEG signal.

e. Over time, and as the result of normal use, commegtroblems in the Input
Assembly may surface. You can easily test the BBER! Input Assembly by
inserting the Alligator Clip cables into the moldgldstic header, and then
clipping all 3 alligator clips to each other. Pling black plug at the other end
of the Input Assembly into ther” connector on the lower right of the
BAERCOM bottom panel as usual. Now, turn the BAERCon, and set the
Function switch to VIEW. The BAERCOM will displdite signal being
sensed from the Input Assembly and should shovsgdldy flat line with very
little noise. You can now move the Input Asseniehld around, from one end
to the other, and try the same with the Ear Seldth in either position. If
for any positions, movements, or Ear Select swstgting you see a substantial
amount of noise, there is a bad connection inrtpetl Assembly, and this
should be repaired before any more BAER testingeréormed. You may
decide to do this simple tess$ standard practiceat thebeginning or end of
any BAER testing. It may also prove helpful to @a/“spare” Input Assembly
on hand, since repair or replacement will take sbme.
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f. Should the Earphone stop supplying the clearlyldedtlick stimulus, or of the
Earphone otherwise becomes physically damagedsiyould contact UFI
about repair or replacement.
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Section 3: Installing the BAERCOM-PC Software

3.0 BAERCOM-PC Software Installation

The previous section (2) discusses the use @AERCOM unit by itself to
acquire BAER data from your animal subjects. TR&EBCOM unit allows you to
collect, view and review a single BAER data set] also supplies a limited amount
of internal storage for BAER data. The BAERCOM-gltware program was
created to extend the overall capabilities of tA&ERCOM system.

The BAERCOM-PC software can download BAER plotsrithe BAERCOM
unit (one at a time), and further supplies bothpgaeing of the BAER data from 2
ears into a single animal format, and also alloxteresive annotation opportunities.
The resulting, annotated single animal data sebedoth saved as a file, and also
printed out with several data “print-out” option&.few Clipboard functions are
supplied as well. The actual use of the BAERCOMsB@ware with the BAERCOM
unit is covered in section 4 below.

However, before the BAERCOM-PC software can bel waéh the
BAERCOM unit on your computer, this software mustfbe correctly “installed” on
your computer. The overall installation procesdudes both the installation of the
BAERCOM-PC program, as well as the installationh&f required USB Interface
Drivers that allow the BAERCOM unit to communicatgh your computer over a
USB cable. This actual “software installation” pess is the subject of this section.

3.1 System requirements

The BAERCOM-PC (v2.1) software program was writhsing the
“VB.Net™” programming environment for use under iendows™ XP and newer
operating systems. It is also likely that the BAERVI-PC software may run on a
MAC computer hosting a Windows™ session, but waaltchave any experience
with this configuration.

Aside from a free USB port, and whatever printan ynight wish to use, the
BAERCOM-PC software makes few other demands of gouanputer system. Most
of the PC computers on sale and in use today shoalthis program easily.
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3.2 BAERCOM-PC Software Installation Overview

As mentioned above, the overall installation & BAERCOM-PC software
includes two separate installation processes. idtellation of the BAERCOM-PC
program is discussed first in section 3.3 belowae installation of the USB drivers to
allow the BAERCOM-PC software to access the BAERC@M over a USB
connection is discussed in section 3.4 below.

Note that BOTH of these two installation processedUST BE
SUCCESSFULLY COMPLETED before you can access
the BAERCOM unit with the BAERCOM-PC software !!!

3.3 Installing the BAERCOM-PC Program

The installation of the BAERCOM-PC software on thard drive of your
computer essentially involves copying the BAERCOMProgram (Baercom21.exe)
and any other necessary files from the softwarec@®folder on your computer hard
drive. In addition, this installation process sliocreate a Start Menu shortcut for the
BAERCOM-PC software to make it easier for you t&rtsthe program.

The installation instructions for the BAERCOM-POftavare are included
below for some versions of the operating systemhil&\the particulars vary slightly,
overall the same process is similar for most vessio

3.3.1 Installing on Windows™ XP

Follow the step-by-step instructions below to iistee BAERCOM-PC
v2.1software to your Windows™ XP computer.

1. We recommend that you shut down any unnecessalgaimns during the
installation process.

2. Insert the BAERCOM Software CD into the CD driveyaur computer. Click
on the Start menu, then click seleanh.... The “Run” dialog box opens; click
theBrowse... button:
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3. In the “Browse” window that appears next, chomigeComputer and then
select your CD drive, very often labeled “(D:)’heh clickOpen:

4. In the next “Browse” window, choose tBe21 Publish folder, then clickopen
again:

5. In the following “Browse” box, selecktup.exe , then clickOpen once more:
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6. The “Browse” window disappears; the “Run” windowosid now be filled in.
(The setup.exe program copies the program fildsded in the install package
on the CD to your computer and places them whexe lblelong.)

7. The “Browse” window disappears, and the “Run” windshould now be filled
in. Click OK:

8. After a brief pause, you should see quick messsigatar to the following:
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9. If you see this message, go ahead and cigthll (the “publisher” is UFI):

10. An install progress window like the following n@ppears. Despite the
caution about “several minutes” for installatiarshould take only about 5-15
seconds if your computer is a reasonably fast sinee the BAERCOM-PC
software is not a large application:
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11. If all goes well, the next thing you'll see is tBAERCOM-PC software
welcome window which is your starting point for actually puttitige software
to work, which is described in Section 4:

12. If the install fails for any reason, note what amgor messages say, then go
back over the installation process described lteneake sure you have not
skipped any steps. Also make sure you have iegtall the current Windows
Updates for your operating system. If you stiN&assues, contact UFI for
support.

3.3.2 Installing on Windows™ Vista or newer

Follow the step-by-step instructions below to ildkee BAERCOM-PC v2.1
software to your Windows™ Vista computer. Window3™nd 8 will be similar.

1. We recommend that you shut down any unnecessalgaimns during the
installation process.

2. Insert the BAERCOM-PC disk into the CD or DVD driea your computer. A
window similar to the following should open automatly. Click on the icon
for the media — in this case the CD drive -- thattains the “BC21 Publish
folder.” This folder holds all the installatiorids for the BAERCOM-PC
software.
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3. Now click on the “BC21 Publish” folder, openinga show file “setup.exe:”

4. Right-click onsetup.exe , then clickOpen in the drop-down menu:
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5. After a brief pause and perhaps a couple quick agess you may see this
window. Go ahead and clickstall (the “publisher” is UFI):

6. After another rapid message or two advises younstallation progress, the
BAERCOM-PC softwarevelcome windowshould appear. This is the starting
point for actually putting the software to work, iathn is described in Section 4:

7. If the install fails for any reason, note any emgessages, then go back over
the installation process above to make sure yomalickip any steps. Also
ensure that you have installed all current Windblpdates for your operating
system. If you still have issues)ntact UFIfor support.

3.4 Installing the USB Drivers

Installation of the USB drivers allows the BAERCERC software to access
the BAERCOM unit through the USB interface buitiorthe BAERCOM. These
drivers MUST BE INSTALLED or the BAERCOM-PC softwawill NOT be able to
communicate with the BAERCOM !l

A folder named "Drivers" is also included in “BCP1blish” on the CD. This
folder contains the information needed to instadl torrect USB Interface driver files
on your computer. How you proceed with this preadspends on which operating
system you will be using with the BAERCOM-PC softeia
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3.4.1 Windows™ Xp and previous versions

A second "setup" program has been included oBAERCOM-PC software
CD (in the Drivers folder) that performs the inktabn of the USB Drivers required
by the BAERCOM USB Interface. The name of this US8tup" program is
"CDM20814_Setup.exe".

This program must be "run" in order to install th&B Drivers. The easiest
way is to use the Explorer (sometimes My ComputéC@mputer) to locate the file,
and then "double-click" over it to direct the ofgarg system to "execute” or run it.
The actual time required by this program is veryrsh

After the drivers have been installed, the USBiB@rogram will open a
window indicating successful completion. On sorperating systems, it may just
close. After closing any message windows, you@ady to operate the BAERCOM-
PC software to access the BAERCOM data from the PC.

3.4.2 Windows™ Vista and newer versions

Under these operating systems, you can't forcendtallation of the USB
Drivers. You must wait until the first time yourazect the BAERCOM to one of the
USB ports of the PC Computer. The BAERCOM does M@&d to be turned ON for
this process to work.

AT THIS POINT, the operating system will attemptistall the drivers for the
the BAERCOM USB interface.

a. For some computers, the operating system will N@dw where this
information is located, and will open a window askiyou for the LOCATION
of the driver information for the BAERCOM USB Inface. You will need to
direct the operating system to look in the DRIVEIRSLDER on the
BAERCOM-PC software CD for the information it needsorrectly install the
drivers for the BAERCOM USB interface. Once themging system has this
information, it should pull the drivers from the CiDstall the necessary
information, and complete the driver installationgess.

b. For other computers, especially if your computarasnected to the Internet,
your computer may simply go online, locate, dowdItfzen install the
necessary drivers, requiring no other action orr yaut.
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Note that small “balloon” messages may show upenldwer right corner of
your computer as this process takes place, regardiethe approach taken by the
operating system.

3.5 Notes about the installation process

The overall software installation process requirgdne BAERCOM system
should prove relatively straight-forward. Howeudere are a few comments that
might prove helpful.

351 Target Folder Note

Especially with newer versions of the operatingtesn, there seems to be an
increasing variability as to WHERE the BAERCOM-Ré&tware will be installed,
and WHERE your saved data files will be located.

The actual location on your computer’s hard dvileere the operating system
installs the BAERCOM-PC software is not that impott However, you can easily
use the “Search” function of the operating systerind the program file, named
“Baercom2l.exe”.

More importantly, various versions of the opergtaystem may try to save
your BAER data files in a "My Documents" folderodating your data files
buried in the "My Documents" hierarchy after theg saved, can be a very
frustrating task! However, this seems to increglgibe the location of choice. Also,
if you wish, you can create a folder on your hatigedspecifically for your BAER
data files, and always direct the BAERCOM-PC sofema save the files there. You
can also use the operating system Search fundilmtate the BAERCOM-PC
program file, and then direct the BAERCOM-PC progita save your data files
there. Whichever approach you take, make sureythaknow where to look for your
data files!

3.5.2 Com Port assignment doesn’t matter

Previous versions of the BAERCOM-PC software regfuthat you check, and
adjust if necessary which “Com Port” the operasggtem assigned to the
BAERCOM unit. For version 2.1, this requiremenhglonger valid, since the Com
Port setting is ignored by the BAERCOM-PC v2.1 pang.
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Section 4: Using the BAERCOMPC Software

4.0 Using the BAERCOM-PC Software

This section discusses the use of the BAERCOMgttWvare. In order to
follow the instructions below, your computer shoalceady be booted up and the
BAERCOM-PC software and USB drivers should alrelaeynstalled. Please
perform these two tasks as described in sectibyd@uihave not completed the
software installation process.

Also, if you plan on using the BAERCOM system wéthive animal subject,
then you will need to follow the directions in gent2 to connect the animal to your
BAERCOM, and to actually work through the BAER da## collection process. If
you will just be downloading and reviewing BAER adtom the BAERCOM unit
saved previously, you do not need to worry abowr@mal subject. The
BAERCOM-PC software can also be used simply toen@yannotate and/or print
previously downloaded BAER data sets, and the BAEGRIKGnit need not be
connected to your computer for these tasks.

The BAERCOM-PC software main window arrangemenu$es on the
collection of a set of two data plots, customamihe for the left ear and one for the
right. This set of two plots constitutes the meadihearing capabilities for a
particular animal. However, you can also maket@f®vo plots for one ear: one plot
for datawithoutthe click stimulus and one plot for data elicitth the click
stimulus. While this may be helpful as you comaaippeed on the use of the
BAERCOM system, this approach is generally not dsedeporting however.

Also, the BAERCOM-PC software does not allow yoassign “left” and
“right” labels to your downloaded data. This icaese the software automatically
detects the actual ear tested at the time a BAERpdat was collected and saved
inside the BAERCOM. However, as mentioned abdwesé instructions repeatedly
use the designatiomgght andleft. You can understand these directions as viewed
from either the front of the animal, or from thecha@f the animal. Whatever
approach you choose, use donsistently

These instructions cover version 2.1 of the BAEREGRC software. The
software version number can be found in the uppét corner of the welcome
window displayed when the software starts up. d@oess this windowafter startup,
click once on the BAERCOM “dog icon” in the uppeftlcorner of the software main
window.) The left end of the main window title kEso includes version information.
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4.1 Keyboard and mouse use

The BAERCOM-PC software includes a number of safer‘buttons” that
respond to standard operating system controls etiwha. To initiate the action a
particular control represents you can usually de ainthe following.

click (or double-click) the control with a mouse or atpeinting device

for controls labeled with an underlined letgeress the ALT kewt the same time

as the underlined letter

for the text-entry fields in the main window anduab the plot areapress the

TAB keyto cycle through these text fields, or click theude over the desired

field.
Note also that this software generally enablesdcisables controls as appropriate for
a particular task. For example, the download @latations cannot be accessed while
reviewing previously recorded BAER data.

4.2 Starting the BAERCOM-PC software
Starting the BAERCOM-PC software is simple:

1. Click the BAERCOM-PC software “Start Menu” itemSge section 3 if you
have not yet installed the software.)

2. The software should open with an initial welcomadaaw. ClickOK to
continue.
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3. The BAERCOM-PC main window opens, giving you acdesbie main
software functions.

There isno Menu Barin the BAERCOM-PC software main window. You
simply click on buttons (labeled heretoid Arial font ) or type into the text
boxes to perform all desired actions.

4. To close the software, click tleit button at lower left on the main window or
press the ALT key and "X."

4.3 Locating the BAERCOM unit with the software

Before the BAERCOM-PC software can communicaté wie BAERCOM
unit, the software needs to open up a communicatbannel to the BAERCOM unit
through one of the computer’'s USB ports. (Noté this requires that the USB
drivers are already installed on your computerescdbed in section 3 above.) The
software uses the “Locate” process to discoveragah this channel. Follow the
steps below to work through this process.
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1. If not already done, connect a standard USB cabla the BAERCOM unit
USB jack (Section 2.2.3.3) to an available USB portyour computer.

2. If you havejust finished collectingdata and wish to downlodldis data (you
can first save this data to a BAERCOM internal mgnpage as described in
Section 2.4.2.1 if you like), then make sure that BAERCOMFunction
Switch is set to th&sHOW position. Go on to Step 4.

3. If the data set you want to download to the sofenaas collected previously
and stored to BAERCOM internal memory, you will dée “bring up” that
data set to the BAERCOM unit display before you dawnload it.

Toggle thePower Switchto ON if the BAERCOM is not already powered up.
Then find the data page you want to download ugied@AERCOMFunction
Switch and itsREVIEW position and th&/C Switch with NEXT as
explained in Section 2.4.2.2.

Once the display shows your desired data, sdtuinetion Switch to SHOW,
then continue with to Step 4.

4. Click Locate BAERCOM , a green button in the bottom row of buttons.

The BAERCOM unit sends the current BAER data satinaously out the
USB port when the BAERCOM function switch is in tBEIOW position. The
Locate process is simply looking for this contins@iream of BAER data.
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5. Double-check that the BAERCORNunction Switch is turned t&SHOW, then
click OK on the next message.

6. The following message appears, indicating that BEERI-PC is checking the
USB link for the data sets from the BAERCOM unit:

7. Normally the scanning process takes just a fewrsg#;dollowed by this
message:

You can now download BAER test data from the BAERCI your computer
as explained in Section 4.4.

8. If, however, you see the following messagifeen BAERCOM-PC didhot find
the BAERCOM via the USB link:

Verify that the BAERCOM~unction Switch is actually set t&HOW and
carefully re-check the USB cable to make sure thggoon the ends are fully
inserted into the jacks. Then clickcate BAERCOM again on the software
main window to repeat the search for the BAERCOM ower the USB link.

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 63

Locating the link to the BAERCOM unit needs todmne once, and then you
can download as many BAER data sets as you likeweder, you will need to repeat
the “Locate” process if you do any of the followiagtions.

a. Close the BAERCOM-PC software then open it again.

b. Stop accessing the BAERCOM unit and using the REV fEnction to load in
previously saved BAER data sets from your compliéed drive, and then
desiring to download more data sets from the BAERQMit.

c. Disconnect then re-connect the USB cable betweeBAERCOM unit and a
USB port on your computer.

This last action is worth highlighting. We recommddhat you disconnect the USB
cable from the BAERCOM unit USB connector duringEBR data collection, to help
minimize noise injected into the BAERCOM from tramputer. If you follow this
recommendation, you will need to work through thecate” process after each time
you plug the USB cable back into the BAERCOM.

4.4 Downloading BAER data to your computer

Once the BAERCOM-PC software has located the BAGRICthe software
buttons labeled.) Get BAER Data and(R) Get BAER Data are activated. The “L” and
“R” in these labels simply indicate which of theotaata plot areas will receive the
downloaded data plot, and nothing more. The a¢kel” data is taken from the
downloaded data set and is posted as downloadaddiegs which plot window the
data is directed too.

Customarily, you will want to download a plot l#ded Lxxx on the BAERCOM
unit LCD display to the left plot area in BAERCOM:RBoftware, and a plot labeled
Rxxx to the right plot area, and these instructiassume this approach. This is not
required however, if you prefer different arrangeise

Follow these steps to download a BAER data set tftte BAERCOM unit to
the BAERCOM-PC software.

1. Be sure that the plot (BAER data set) you wantawmoad is visible on the
BAERCOM unit LCD display, and that thaunction Switchis set taSSHOW.
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2. Assuming your BAERCOM unit display shovedt-ear data(display shows
Lxxx), click the BAERCOM-PQL) Get BAER Data button:

3. This message appears. MAKE SURE you don’'t mind-ewéing any data
already present, then cliates. (Click No if you realize you want the data
currently posted!)

4. Click OK on the next message, which reminds you to sefttinetion Switch
to SHOW:

5. An in-process window should post briefly, while $eftware accesses the USB
link and waits for the complete BAER data set frime BAERCOM.
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6. After receiving the data set, the BAERCOM-PC sofevaain window should
show, now with your BAER data plot shown in the tidita area. Three items
are posted along with the plot data, shown direatblgve the plot area on the
main window.

Which earthe data comes from (left in this case)

the BAERCOMinternal memory pagef any, in which the BAER
data was saved, octirrent data” if the data was just collected as
here

how many scansvere made to collect the data (three, here)

(Note again that this is meaningless test dataeswecare focusing only on the
mechanics of using the software.)

If you now wish to download aght-ear plot, perhaps to show a complete test
of both a subject’s ears, just follow Steps 1 tgio6 above. However, before you do
this, you will first need to either perform the BRElata collection process to collect
the right ear data set, or use the controls o B&ERCOM unit to access and post a
memory page that contains right ear data on theB&EM unit LCD display. After
this is done, you can then follow steps 1 througtih@ve. This time, however, click
the BAERCOM-PQR) Get BAER Data button in Step 2.

When the right-ear data has been downloaded, yaur window will look
something like this.
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Note that you need not download left-ear data leefight-ear. The actual
order in downloading does not matter, and the aati@mation about which
ear the data represents, is taken from the datarsgtannot be changed.

The window below shows what happens if you downkb&dsample BAER
data saved in page 24 on the BAERCOM unit, into BG3ides of the
BAERCOM-PC data plot areas, and is included adlastriation.
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4.4.1 Comments about the downloading process

Here are a few comments that may prove useful wlo@gmloading data from
the BAERCOM unit to the BAERCOM-PC software.

While it is not necessary, it may still be a godda to save all collected BAER
data to memory pages in the BAERCOM unit, so tloatlyave a copy saved in
case something happens while downloading. Noteshevythat the use of the
BAERCOM'’s internal memory requires that you carigfdlocument which
memory page goes with which animal.

BAER data showing on the BAERCOM LCD is continugustnt to your
computeras long athe BAERCOMFunction Switchis kept in theSHOW
position. This means you may download the samierppeatedlywithout
repeating data collection with the electrodes dhthik prove helpful. For
example, if you accidentally download the datehtowrong side of the software
main window, just load it into the other side awthtnue. The data plot being
received from the BAERCOM unit will not change ligthu change the data
showing on the BAERCOM unit LCD.

If there is a USB data link error during downloagl{@a very rare event), the data in
the BAERCOM-PC plot area may look very erratic ewdmen the data looks OK
on the BAERCOM display. If this happens, simpligklthe(L) Get BAER Data or
(R) Get BAER Data button to repeat the download. The downloaded sladuld

look like the data on the BAERCOM unit LCD.

If you accidentally downloadlata to a BAERCOM-PC plot area, any plotted data
previously in that arewill be erased (This is why the software asks a second time
if you wish to proceed.) If this erased data waisg/ou realize you wanted to
save, recovery from this mistake can go eithewofways:
o If the data that you erased came from one of thEB&OM internal
memory pages, just download that data again tedftevare.
o However, if youdid not savehe collected data to BAERCOM memory,
you will need taepeat the data collection processth the electrodes.
You might want to then store the new data to th&B&OM before you
again download it to the BAERCOM-PC software.
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4.5 Working with BAER data

After downloading 2 ear’'s worth of BAER data frahe BAERCOM unit to
the BAERCOM-PC main window, you will soon want @ve that data. This crucial
task is discussed in section 4.6 below.

However, there are other capabilities of the BAEREGPC software that may
be handy prior to actually saving your data. Tb#oWing eight sections cover
several important BAERCOM-PC software features famdtions:

the “Brief Instructions” window, which provides aiigk reference card for
the software

how to document your BAER data with annotations] #re date and time
display

how to make a re-usable template for annotations

how to redraw the plot data if it disappears

how to use th&oom buttons to view the plot areas in greater or ledstall
how to restore the BAER plot baseline when it bezswifset too far

how to use the expanded data window

how to move BAER plots to the Clipboard

Saving, reviewing and printing BAER data merit th@ivn sections; these functions
are covered in Sections 4.6, 4.7 and 4.8 below.

45.1 The Help / “Brief Instructions” Window

Press the pinkielp button in the lower right corner of the main wimdto view
a “Brief Instructions" window with the following laglings.
“BAERCOM Setup,” which goes over electrode and Bare placement
“BAERCOM Use,” which covers data collection proceski
“BAERCOM-PC Software Use,” which details how to ddwad data from
the BAERCOM to the PC software
These Plotted BAER Data, which provides informatout the data plots

These four paragraphs serve as reminders and ar@emded to replace this
instruction manual. Press the pibéne button on the “Brief Instructions” window to
close it and return to the main window.
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4.5.2 Annotating BAER data, and the date/time display

The BAERCOM-PC software provides four text-entoxés just above the data
plot areas on the main window for any text notes yflou want to save or print out
along with the BAER data itself. When the main daw first opens, the text boxes
look like this:

You can use the text boxes for the suggested pespgosiocumenting your BAER
tests, or use them other ways. Just follow thesgess

1. Click mouse cursor inside the text box containifigp€ation Details)” at upper
left of the main window;

2. Delete these characters and then enter your testida and/or whatever other
information you like (128 characters maximum);

3. Use your keyboard <Tab> key to move successivebutih from the
“(Location Details)” box through those with "(enfdame/ID)," "(enter
Breed/?)" and "(other notes).” You can also sinipbate the Mouse over the
desired text box, click once, then start typing.each box, delete the pre-
loaded text, if you wish, and enter the suggestéatmation or your own
choice of text.

The two small center boxes hold 64 characters maxinthe large right box
holds 128 characters. Note that BAERCOM{fZmits you to type more
characters into the boxes than can actually be shvath your data so if your
notes tend to run long, be surectieck the saved BAERCOM-PC file latéw
see whether the entire text appears. You can thakeeeded changes if not.
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Here’s a filled-in example, using the guideline gestions for content:

Note also that the calendar date and time of gagar just below the
BAERCOM “dog icon” in the upper left corner of th&in screen. These indicators
serve two functions:

When the BAERCOM-PC software is open and readytondbad data, the date
and time increment right along with your computeck.

The current date and time is saved to a compué&whenever you save your
BAER data (Section 4.6), as part of documenting yest. WWhen you use the
BAERCOM-PC software Review Function (Section 4d/jdload a data file, the
time and date information are from the last timefile was saved.

45.3 Making a re-usable template for annotations

You may find it convenient to have a standardipethat for your main
window text boxes, perhaps something similar toetkemple in the last section to
mark boxes for test location, name, breed, and cemisn Here’s a way to do this:

1. Type your standardized headings into the text bex#bkat you would like to
appear for each new test record you make. Youtdglsomething like the
previous example.
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2. Turn the BAERCOM-PC on and allow it to complete tioemal start up
seqguence. Next, switch the function switch to Wighen "Collect” then
“Show” with no subject connections made. The BAERCunit will be in the
Show mode with basically flat-line data, but théadan’t important at this
point. Now locate the BAERCOM unit with the BAERGEPC software and
then direct the software to download the flat-kiiea to one or both sides.
Finally, save this flat-line, basic annotation ds¢ato a file as described in
Section 4.6, say as a file named “template.bcd.”

3. Whenever you want to use this template with adestlresults, simply click the
Review button (Section 4.7) and load “template.bcd.” Nhwcate” the
BAERCOM and download “real” BAER data sets from B&®"ERCOM —the
text fields remain unchangedntil you type in the specifics for your actual
tests.

4. Now print or save the annotated data. If you sheadatape sure to choose a
new file name If you keep the name, “template.bcd,” you wilerwriteyour
template and have to make a new one using the absivactions.

4.5.4 Using the redraw function to restore plot area data

You may find that your BAER data disappears fromen thain window plot
areas when other program windows — say, an inténogiser -- are used on top of it.
This disappearance is just a graphics renderimgettt To restore any plot data that
was present, press the small blue “R” button alblegoottom of the Baercom-PC
main window. This should restore your data.

4.5.5 Using the zoom function with BAER plots

The BAERCOMR/C Switch can be set to show one of three plot resolutions —
Low, Medium or High — on the display. BAERCOM-PC offers the samedtwertical
resolutions, plus two more for plots comprised ofetthan 200 scans (“extended
plots”).

Here’s how to use the BAERCOM-PC zoom controls:

1. Download your test plots into the main screen ptes (Section 4.4) to get
something like the following, where we've simplyedsthe sample data stored
in BAERCOM bin 24.
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TheR/C Switch may be set tany of the three resolutiong.ow, Medium or

High, when you download — the switch setting does hahge how the data are
plotted in the software. In all cases, the dagai@itially plotted at medium
resolution, as shown by the caption centered belmeh plot area.

2. To enlarge the vertical scale for a plot, click ¢mayzoom In (2) button for the
left plot or the tarzoom In (4) button for the right plot. To reduce the vertical
scale for a plot, click the gragom Out (1) button for the left plot or the gray
Zoom Out (3) button for the right plot. Here’s how the maimesmn looks if you
zoom in on the left plot and zoom out on the rigjlot.

Note that the left-plot caption now reads “High Blafon” and the right-plot
caption now reads “Low Resolution.” Also note ttia enlarged scale for the
left plot has pushed data off the plot areathe bottom of the BAER plot is
now clipped and invisible. Section 4.5.6 describew to fix this problem.

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 73

We recommend that you normally use slaene resolution for both plots
however, to make comparison easier. Medium resolgfenerally is optimal
for small-animal tests comprised of 10-50 scans.

4.5.6 Restoring the baseline on BAER plots

BAERCOM test data is sometimes significarafiset above or below the
central horizontabaseline Here’s how to remove offset using the BAERCOM-PC
software, whether you have just downloaded the fiata the BAERCOM or whether
you have loaded in a test file using teview button:

1. Suppose your BAERCOM-PC plots look like the follagriones, where offset
has been exaggerated to a point you will seldoewef, see in real test data:

The peaks in the left-side plot data are clippddeverely, while the deepest
"troughs” of the right-side data are cut off.

2. To re-center the left-side data around the basekngcally, click the gray
Baseline Down button under the left plot area as many timeseasled. To re-
center the right-side data around the baselingk tie grayBaseline Up button
under the right plot area as needed:
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3. To retain baseline adjustments with the plot dagasure to savéSection 4.6) -
- or re-save, if you've loaded data from a fileyeur adjusted plots to a file

4.5.7 The expanded data window

The BAERCOM-PC software allows you to enlarge your \seof data plots;
follow these instructions to do so:

1. For the left-side plot, move your mouse cursor dhkierleft plot area; it changes

from an arrow icon to a finger pointing up. Doublek to get this new “PC
Expanded Data View Window”:

The vertical resolution remains at the setting enda the main window,
Medium in this case.

1. Expand the right-side plot the same way by doubtkiag over the right plot
area. Click the grapone button in the lower right corner to close the exged
data window and return to the main screen:
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(Here, resolution was set tiigh before opening the expanded window.)

4.5.8 Moving BAER data plots to the clipboard

The BAERCOM-PC software permits you to export lbigped graphic images
of BAER data plots to the Clipboard for use withetapplications. Here’s how:

1. Plot on the main window the data that you wishdpycto the clipboard, either
by downloading directly from the BAERCOM or by load in a saved file.
Then click the yellowClipboard Options button in the lower right:

2. The “Clipboard Options” popup menu appears, giwiag five options. If you
press theeft Ear Data to Clipboard button you will see the following.
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After you clickOK on the confirmation message the following imageusonto
the clipboard.

3. If you click theEntire Window to Clipboard  button on the “Clipboard Options”
menu, this is what you’ll find an image of the maimdow in the clipboard.

4. If you click theSave Entire Window to BMP File button on the “Clipboard
Options” menu, you are asked to specify a file name a folder as the
destination for the BMP file as shown.

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 77

You will probably want to choose a new file naméd &wlder to replace the
default ones. After you make any desired changeg, theSave button. Now
you can retrieve the image under the specifiedhfime, from the specified
folder, whenever needed. You can add this imadéetocreated by many
veterinary practice-management software packagesnail it as desired,
among other uses.

5. Finally, just click thecancel button to close the “Clipboard Options” menu and
go back to the main window without taking any othetion.

4.6 Saving BAER data

We've referred more than once to saving the B&d&tR data files, and this is a
crucial operation. Follow these steps to accormyhss.

1. As soon as you've downloaded BAER datatdeast one BAERCOM-PC plot
area, the blue, bottom-row®ave button becomes active on the main window.

[Image shown on next page.]
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2. Now do any or all of the following:

add a second BAER data plot (if not done yet)

add annotations in the text boxes (Section 4.5d3te and time are
added automatically

zoom the plot(s) to a different resolution if desi(Section 4.5.4)
adjust the plot baseline (Section 4.5.5) if needed

3. Click on thesave button, then clicloK on the following message to confirm
your intention to save the plot to a data file.fté@ you’ll want to download
data toboth plot areasand then annotate before you save to a file.)

4. A new window opens captioned “Select a File Namie@le Saved BAER
Data” (image shown on next page). Type a new natoghe “File name” box
at the bottom, overwriting the default file nam@pgiied, but KEEP THE
EXTENSION (“.bcd”) while you type in the new namrefront of it. The
“Save as type” box below should still read “BAER®@tbcd)” and should not
be changed.
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You may select aaxisting file namén the “save as” box, but if you do, the
new dataoverwrites the old file data

Newer operating system versions will supply theeesgion ".bcd", but some
older versions mawot. If the file name you type into this bdwes noinclude
the .bcd extension, you will have a hard time fnggihe file later.

Unless the folder to which you want to save yoler diready appears in the
“Save in:” box, click on the button at the right side of the box to expand the
directory tree. (You may need to use the “Up Oaedl” icon as well.) Then
click through the tree until the desired folderwhon the box and/or use the
“Create New Folder” icon to do just that.

5. Finally, click on thesave button near the lower right corner of the window.
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Next, clickOK on the save confirmation message.

After you save a data file, you may realize thai peed to change your
annotations, change the zoom level, or adjust diselme. If so, just reload the *.bcd
data file, make the changes, then resave the filethe same name. The modified
file will replace the old one.

4.7 Reviewing previously recorded data

If you would like to examine or modify a saved BRBEata file, simply open it
in the BAERCOM-PC software.

1. After starting the BAERCOM-PC software (Section)4dick the bluereview
button in the bottom row of the main window.

Next clickOK on the confirmation message.

2. A window opens, captioned “Select a BAERCOM Date & Review”.
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Navigate to the file you wish to open -- simplycklion the file name if it is
located in the current directory. Otherwise, clickthe  button or one of the
icons to the right of the “Look in:” box near thaptof the window to find the
file you wish to open, then click on the file name.

3. When your file appears in the “File name:” box nibar window bottom, click
the Open button in the lower right corner. Your saved digens in the
BAERCOM-PC main window:

The main window displays the file name, in thissc&ample B.bcd,” below
the two small text boxes. The date and time ofdketime the file was saved
are shown under the “dog icon” at the upper lethefscreen. (This file
doesn’t contain much information, normally your BREata and annotations
would be included.)

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 82

4.8 Printing BAER data

The BAERCOM-PC software provides you two waystiotpa "hard copy" of
BAER test data, “Quick Printind “Full Print.” You may print data just downl|aeti
from the BAERCOM or data you saved to a file, thmaded withReview (Section
4.7).

4.8.1 Quick Print method

"Quick Print" permits you to print a modified vans of the entire BAERCOM-
PC software main window rapidly and without usingamm printer ink or toner. Some
slight re-arrangement of the fields is performed] a Signature/Date line is added.

Version 2.1 of the BAERCOM-PC software does attetmpotate the image so
that it is printed with Landscape orientation, Isattnone of the window image is
clipped. However, in our experience, some usersmead to actually set their printer
up (via the Printing Preferences page) for Landscese ahead of performing the
print. You may also need to check to make surethiea“Scaling” preference for your
printer is set back to 100%, or that Manual Scalkngdisabled, if the image still looks
too large for the print window.

1. Turn on your printer, then make sure that thedast you wish to print are
displayed on the main window. In the example bela®/ve usedreview to
load a file called “ExamplePrint.bcd”.

2. Click the yellowQuick Print button in the bottom row on the main window to
reformat and print your data as shown below.
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This window is shown only briefly. However, notevirthis “Quick Print”
window differs from the regular main window.
- the gray window shading is gone, replaced by wioitsonserve your ink
or toner;

the bottom row of buttons is gone;

the two small text boxes are relocated:

o the top box is moved under the left plot area;

o the bottom box is moved under the right plot area;

a line is added at the bottom for a dated signdtrrase as a legal

document;

the caption “1 ‘Scan’ = 100BAER Data Collection 8&&’ appears above

the plot areas.
After the contents of this window are printed dbe main window is
reformatted to appear as it normally does.

4.8.2 Full Print method

"Full Print" allows you to print the entire mainngow just as it appears on
your monitor.

1. Turn on your printer, then make sure that thedas you wish to print are
displayed on the main window. In the example bele®/ve again used
Review to load a file called “ExamplePrint.bcd.”

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 84

2. Click the yellowFull Print button in the bottom row on the main window and
you will see a “Printing” progress message.

As mentioned above, version 2.1 of the BAERCOM-Bfdrsare does attempt
to rotate the image so that it is printed with Lsgape orientation, so that none
of the window image is clipped. However, in oupesence, some users may
need to actually set their printer up (via the #nopPreferences page) for
Landscape use ahead of performing the print. Yay atso need to check to
make sure that the “Scaling” preference for youmtpr is set back to 100%, or
that Manual Scaling is disabled, if the image &titiks too large for the print
window.

Even though the main window appearance does nogehahe software will
still send a copy of the window to your printer.
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Section 5: BAERCOM Typical Use Overview

This section seeks to pull together the inforntatiad activities covered
previously in these instructions. Since the catstenthis section build on the
previous sections, please carefully review previerdions first.

Also, this information should not be viewed asfirdtive statement. We
anticipate that you will want to carefully adapeésie suggestions into a protocol that is
best suited for your practice.

51 Suggested initial work-flow

As you grow in your understanding of the capabsitand limitations of the
overall BAERCOM system, you will probably come upghna “work-flow” that best
suits your practice and needs. However, as argigrbint we can offer the following
suggestions.

It is probably best to decide on a few basic assiomp before you actually
start building your BAERCOM use work-flow.

a. As mentioned a number of times, you need to destidiee outset what Right
and Left really means — whether from the animalkeswor from your view.
This basic assumption needs to be consistentlyezppl

b. It is probably best to separate the animal orietdaskis (connection and
BAER data set collection) from the PC connectekisa$ BAER data
downloading and final report generation. Arrandiagks this way allows
you to focus on one skill-set at a time — firstngsihe BAERCOM, then
later, the software. This approach assumes thefube BAERCOM unit’'s
internal memory, and you will need to always sayd=R data sets as you
collect them. (Remember however, that you caryeasllect” multiple
BAER data sets, and actually “save” one you arehapth.) The use of
the BAERCOM unit’s internal memory REQUIRES thatuyzarefully
document which internal memory PAGES came from tviaicimal.
However, this approach incorporates our recomméd#iat the USB
cable NOT be connected to the BAERCOM unit duridd=R data
collection, and also enforces primary data backeuyour BAER data
collection process, which you will appreciate wiyen need it!
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c. To simplify your record keeping, we recommend thatyou use the
BAERCOM unit’s internal memory, you ALWAYS save LERar data in
ODD pages, and RIGHT ear data in EVEN pages (@& vassa).
Consistently applying this basic assumption carstsurtially simplify the
record keeping required when using the internal orgrim the BAERCOM
unit.

Incorporating the above assumptions, we can sudgjges$bllowing basic

general work-flow for your BAER data collection.ote that this work flow can easily
be expanded for multiple animals, but the BAERCQt unternal memory will only
support up to 11 animal BAER (both ear) data sets.

Animal focused tasks

a.

Carefully follow the directions in section 2.3 tonmect electrodes to and place
the Earphone on your animal. Set the Ear Seldttisto Left, and place the
Earphone in the Left ear.

Carefully follow the directions in section 2.4.1dollect a BAER data set for
the Left ear of your animal. Feel free to re-rina tollection process if the
signal looks noisy or the animal is squirmy, oyaolu want to try more Scans, or
whatever.

When you are happy with the BAER data set colletethe Left ear, follow
the directions in section 2.4.2.1 to save this BAtaRa set in the next ODD
page of the BAERCOM unit’s internal memory (for exae “M01").

. Move the Ear Select switch to Right, and carefulsert the Earphone into the

Right ear.

Carefully follow the directions in section 2.4.1dollect a BAER data set for
the Right ear of your animal. Again, feel freaaerun the collection process if
the signal looks noisy or the animal is squirmyif gou want to try more
Scans, or whatever.

When you are happy with the BAER data set colletethe Right ear, follow
the directions in section 2.4.2.1 to save this BAt&Ra set in the next EVEN
page of the BAERCOM unit’s internal memory (for exae “M02”).

. When you are done testing a particular animal,fadyaemove both the

electrodes and the Earphone from the animal.

. Carefully record in a log book which BAER data page with the animal just

tested, e.g. “animall — M0O1(L), MO2(R)” or somethsimilar.
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J-

You may want to come up with an unobtrusive waynafking the animal just
tested, perhaps using an indelible marker to makar& inside the fold of the
ear or something similar. The marking may alsduke a unique number that
can be referenced by any print-outs you make as Wais step will be at your
discretion, but marking animals after testing ceevpnt confusion when testing
a large number of animals.

[You can repeat a through i above for additionamats if desired.]

BAERCOM-PC software and computer related tasks

K.

Start your computer, then bring up the BAERCOM-B@veare.

Follow the directions in section 2.4.2.2 to dirdket BAERCOM unit to post for
Review (on the BAERCOM unit LCD) the first saved BR data set (page)
presumably for the Left ear of the first animal wlalata you wish to annotate
and save. Make sure when you are done with tapsteiat the BAERCOM unit
function switch is in the SHOW position.

. Follow the directions in section 4.4 to now dowmldhis (single ear) BAER

data set to the BAERCOM-PC software. If the datfor the Left ear, load it
into the data area on the Left side of the BAERCP®®!Imain window.
Quickly verify that the data on the BAERCOM LCD mla¢s the data just
downloaded to the BAERCOM-PC software data area.

. Follow the directions in section 2.4.2.2 to dirdkt BAERCOM unit to post for

Review (on the BAERCOM unit LCD) the next saved BAHata set (page)
presumably for the Right ear of the first animaloata data you wish to
annotate and save. Make sure when you are dohehiststep that the
BAERCOM unit function switch is in the SHOW positio

Follow the directions in section 4.4 to now dowmldhis (single ear) BAER
data set to the BAERCOM-PC software. If the datloi the Right ear, load it
into the data area on the Right side of the BAERCR®™main window. Again,
quickly verify that the data on the BAERCOM LCD tia¢s the data just
downloaded to the BAERCOM-PC software data area.

After both ears data has been added to the twopliattareas, you can now
follow the directions in section 4.5 to adjust effand zoom, or especially to
add any necessary annotations to the BAERCOM-P@G maidow.

. Follow the directions in section 4.6 to now save tlrerall BAER data

summary to a unique disk file on your computer.

From here, you can print or save as a BMP filesfomiling — whatever is
required for your use.

[You can repeat k through r above for additionaireats if desired.]
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Preparation for your next testing
t. Prior to performing more testing, you will needadow the directions in
section 2.4.2.3 to Delete previously saved BAERd&leleting a substantial
number of BAER data pages can be a tedious prolgessjust be done in
order to prepare the BAERCOM for your next BAERadebllection session.

5.2 Summary Use Examples

The 3 “Summary Use” examples below take a diffeegaproach to exercising
the BAERCOM system. These examples simply walktyoough some of the tasks
required for the normal use of the BAERCOM. As tr@red, a firm grasp of the
information in sections 1-4 is essential backgrofomdhese examples.

BAERCOM Summary Use 1: View EEG, Review Sample Data
Test the BAERCOM EEG input, view typical BAER dathadjust display size.

1. Set the BAERCOM switches, turn on the BAERCONEW data
- Set theFunction Switch to VIEW
Set theResolution/Control Switchto MEDIUM
Click Stimulus Size SwitchandEar Select Switchcan be set to any position
Plug Input Assembly into thefour-pin connector on the BAERCOM
Connect all three alligator clips on the Input Asbéy to each other
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Pull thelocking- togglePower Switchaway from the panel, then up to ON
Four initial messages are displayed, followed eyBAERCOM posting the
EEG data being sensed. This data should showtauaouns nearly flat line
since all 3 BAERCOM input leads are connected togret

2. Review the sample BAER data stored in the BABRIC
- Set theFunction Switch to REVIEW

Set theResolution/Control Switchto NEXT
Characters at upper left display count M01, M02, M03...as the BAERCOM
steps through the data in its data storggeges”
Data displayed in MO1 through M23 should appearessly flat lines, since no
BAER data has been saved yet
When M24 appears atisplay, set theResolution/Control Switchto
MEDIUM. This posts the sample BAER data saved igep24 to be posted on
the LCD for your review

Set theFunction Switch to SHOW to see the BAER data plot at MEDIUM
resolution

3. Adjust resolution (size) of BAER data plot
Set theResolution/Control Switchto LOW todecreasd¢he sample data size
Set theResolution/Control Switchto HIGH toincreasethe sample data size
Finally, set theResolution/Control Switchto MEDIUM to finish Lesson 1

BAERCOM Summary Use 2: Acquire BAER Data
Prepare your subject for BAER testing, then coliedd save data to the BAERCOM*

1. Attach the electrodes to your animal
Identify the correct locations for the needle aledés as shown below
o blackelectrode oncrown (top of head)
o red electrodeadjacent taight ear
o yellow electrodeadjacent tdeft ear
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Apply the needle electrodes as shown below
0 Use stainless steel hypodermic needles
o Push needle electrodes through skin so they malieutaneous contact
then emerge 6mm to 10mm out the other side (1/3/89
o Attach alligator clips oveexposed (pointedg¢nds of needle electrodes
o Apply a few drops of alcohol to exposed parts addies

2. Insert BAERCOM earphorgentlyinto theleft ear; try toseal the ear canalvith
the plastic ear-tip.

3. Set the BAERCOM switches, turn on the BAERCOM
Set theFunction Switch to VIEW
Set theResolution/Control Switchto MEDIUM
Set theClick Stimulus Size Switchto 70 DB
Flip theEar Select Switchat right end of bottom panel to LEFT
Pull thePower Switchaway from the panel, then up to ON

4. View EEG Data: After the display shows the fetartup messages, you should see
astable, fairly flat baselinavith just a small amount of electronic “noise"
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5. Collect BAER response to click stimulus
Set theFunction Switchto COLLECT
Listen for a faint clicking sound from the earphone
Watch as the BAER response takes shape odisp&ay
Wait until the characters “L020” appear at top tighthedisplay

6. Show the BAER data on tdesplay
Set theFunction Switch to SHOW
Listen as the click stimulustops
Observe the plot on thdisplay — this is the BAER data yqust collected

7. Save the BAER data to a BAERCOM memory page
Set theFunction Switch to SAVE
When “STORE BAER Plot?” appears display, turnResolution/Control
Switch to NEXT
SetResolution/Control Switch back to LOW, MEDIUM or HIGH to finish
Lesson 2

*This assumes use of hypodermic needle electrd8es.Section 2.3.2 for full details.

BAERCOM Summary Use 3: BAERCOM-PC Software

Collect right-ear BAER data as well; download dédaboth ears to your computer;
annotate BAER data if you want; save annotated tat file; then print it out*

1. Complete Steps 1 through 6 (bot Step 7) of Summary Use 2 above.

2. Set up a USB connection between your compuigitize BAERCOM
Check that BAERCOMFunction Switch is still in the SHOW position
Attach one end of standard USB cable(supplied) to the BAERCONUSB
jack, found at the center of the BAERCOM top panel
Plug the other end of théSB cableinto any USB port on your computer

3. Downloadeft-ear BAER data to your computer:
Start the BAERCOM-PC software, then click the oe0g button in the lower
right corner of the welcome window, software maindow now appears
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Click the greenocate BAERCOM button at lower left of main screen to allow
the software to acquire the USB link between BAEREGPC software and the
BAERCOM unit

Click the greeriL) Get BAER Data button, then wait 3 to 5 seconds until the
BAER data collected in Lesson 2, Step 5 appeatsamarge left plot area
Disconnect th&JSB cablefrom the BAERCOM for the next few steps — this
will reduce electronic “noise” that could otherwisar right-ear data collection.

4. Prepare to collect BAER data framght ear
Gently move earphone to subjedtight ear, trying for a good ear-canal seal
Flip Ear Select Switchat right end of bottom panel to RIGHT position

5. Viewright-ear EEG Data: as for the left ear, at this point ybawdd see atable,
fairly flat baselinewith just a small amount of electronic “noise”

6. Collectright-ear BAER response
Set theFunction Switchto COLLECT
Listen for a faint clicking sound from the earphone
Watch as the BAER response takes shape odisp&ay
Wait until the characters “R020” appear at top trighthedisplay

7. When “R020” shows,Show” theright-ear BAER data on thdisplay
Set theFunction Switch to SHOW
Listen as the click stimulustops
Observe the plot on thdisplay, this is the right-ear data you just collected

8. Downloadight-ear BAER data to your computer
Keep theFunction Switch set to SHOW
Reconnect th&SB cableto BAERCOM
Click the “Locate BAERCOM” button ti establish thek
Click the greenR) Get BAER Data button, then wait 3 to 5 seconds until the
right-ear BAER data appears in the large right plot area

9. Enter text as desired amnotate and documentour test
Click mouse cursor inside the text box containifigotation Details)” at upper
left of the main screen
Delete these characters and then enter your tsidn and/or whatever other
information you like (128 characters maximum)

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 93

Tab successively through the text boxes with "(eNgme/ID)," "(enter
Breed/?)" and "(other notes)," entering the suggkstformation or whatever
you like (the two small center boxes hold 64 chemacmaximum, the large
right box holds 128 characters.)

10. Saveyour BAER test data along with your notes
Click the bluesave button at the bottom of the main screen, therk dic in
the pop-up confirmation box
Enter 6 to 12 alphanumeric characters into thee“Rdme:” area of the (save)
dialog box, which is labeled “Select a File Nametfee Saved BAER data”
Make sure that “BAERData(*.bcd)” is shown in theal&@ as type:” box
Specify afolder in which to save your fileusing the “Save in:” area at the top
of the dialog box
Click thesave button to create a file called “[YourFile].bcd” ihe folder you
specified

11. Print your BAER data file with notes
Click the yellowrull Print button at bottom right of the main screen
BAERCOM-PC captures the image of the main scre¢n @ata and notes,
rotates and sizes it to fit the “portrait” format fyour printer, and prints

*Assumes BAERCOM-PC software installed (Sectiaan8)printer available and on.
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Appendix A: BAERCOM Specifications

Number of channels

Audio transducer

Click stimulus
Click amplitude
Audio output connector

EEG input

EEG input connector

BAER data collection

Data collection interval
Repetition rate

BAER data storage

One

Custom piezo-electric (drive is not sufficient fumne
conduction or inductive earphone use)

Constant; click duration less than 1 millisecond
Six settings, range about 40 to 80 dB
Switchcraft EN3P3F

Signals from two active electrodes and one referenc
electrode. Reusable needle electrodes are prav
Input leads with small alligator clips are alsopded
for use with disposable hypodermic needle elecsode

Switchcraft EN3P4F

100 stimulus/response passes (one scan), made in
about three seconds, are averaged with any previous
data. The composite average is then plotted on the
liquid crystal display (LCD). This cycle of scan,
averaging and display update is continuous up & 99
scans. Data collection can be stopped at any time
finish the BAER test.

11 milliseconds following each click stimulus
One stimulus/response pass each 25 milliseconds

Up to 23 BAER tests can be saved in non-volatile
internal memory “pages”. Saved BAER data can be
reviewed with the BAERCOM itself (stand-alone

mode) or downloaded to a PC with the included
BAERCOM-PC software.
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BAER data format Two BAER data sets, along with various headers and
text information, encoded as decimal ASCII

PC connector USB Type “B” jack

PC computer interface  Isolated USB2

Power source 9V alkaline battery, Type MN1604
Supply current <20 mA
Estimated battery life >24 hours “on time”
Enclosure White ABS plastic with blue silkscreen labels
Case size 1.5"x5"x7” (35mm x 125mm x 180mm)
Weight 14 ounces (115 grams) with battery
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Appendix B: BAERCOM Update History

BAERCOM Firmware
11/2000  Original release.
9/2002 REVIEW function modified to keep currentsd\BAER data page
active when switching back and forth between REVIENd SHOW,
to allow quicker page data downloading. The VIEW(dtion sets the
page pointer back to 1. (See Section 1.4.2.2 tmermformation.)
7/2006 Transparent update to accommodate a ditfprenessor in same family
1/2011 Rev D -- Firmware updated for new processtegrated USB

BAERCOM-PC Software
1.3 Original production release

1.4 BAER data baseline adjustment added. (See Settoé for more
information.)

1.5 The two larger text boxes now use a smaller famd, @an handle five lines of
text instead of four. (See Section 4.5.2 for mofermation.)

Added "Quick Print" function, which uses less peimink or toner and prints
much faster than the “Full Print” function. (Sextgon 4.8.1 for more
information.)

1.6 Internal development version.
1.7 Changed COM port scanning to include COM1 throu@hus.
1.8 Internal development version.

1.9 Added ability to copy entire BAERCOM screen to blyard.
Added ability to save entire BAERCOM screen asmage file.

2.0 Rewrote code in Visual Basic.Net. Addedbutton and redraw function.,
color-coded many of the main screen buttons

2.1 Changed over to “Direct USB” interface, eliminatinged to check or adjust
Com Port setting.
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Appendix C: BAERCOM Simulator Use

Overview

The BAERCOM is a sophisticated yet portable dethes repeatedly presents a
“click" stimulus to the Ear, and then successiweljects the EEG signal for a brief
period of time following each stimulus, and sumgetibier the successive EEG signal
tracings. This is how BAER data is collected, #r@lBAERCOM uses this approach
as well.

The BAERCOM Simulator is an optionally purchasedessory for the
BAERCOM system. It is designed to replace thedfar EEG Electrode connections,
and to mimic the response of the EEG when presemtbadsuccessive "click" stimuli.
The electronics in the BAERCOM Simulator actualstetts the "click” stimulus, and
then generates a very low level EEG signal corneding to an actual BAER tracing.
This allows the BAERCOM unit to be "exercised" wath having to connect an actual
animal.

Use
The BAERCOM Simulator is provided mainly to mes needs of the
following two possible situations.

a. During your usual use of the BAERCOM, you may info a situation where you
suspect a problem for some reason. You can ud2AERCOM Simulator to quickly
"check-out" the BAERCOM leads and data collectioocpss to verify whether or not
there may be a problem with the BAERCOM or relatedessories. The "Quick
Test" below can be used for this purpose.

b. Before even connecting an animal to the BAERC@Mhight be helpful to use an
"artificial subject" to allow you to focus on thesahanics of the use of the
BAERCOM system, as you "come up to speed" withBA&ERCOM. You can use
the BAERCOM Simulator as this "artificial subjett'help you more easily gain
familiarity with the use of the BAERCOM system. eltSystem Test" below can be
used for this purpose.
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BAERCOM Simulator Connections and Controls

1. 9V Battery

The BAERCOM Simulator is powered by a 9V Alkalinattery placed in a
"battery pocket" on the bottom panel of the BAERCGIvhulator. This pocket is
along one of the short ends of the bottom pankdlin§ the cover of this pocket
AWAY from the center of the bottom panel providesess to the 9V Battery and
connection.

When replacing the 9V battery DO NOT pull on theaw to remove the battery
connector from the battery! Instead, place younth against the long edge of the
battery connector and pry it away from the tophef 8V battery. Also, when re-
installing the battery in the battery pocket, pgosithe battery such that the battery
leads lay flat along the bottom of the battery micknd are NOT all bunched up at
one end!

The BAERCOM Simulator draws approximately 6 mAnfrethe battery. Thus,
a high quality Alkaline battery will power the BAEROM Simulator for over 72
hours of "on" time. While receiving a "click" stinus, the BAERCOM Simulator
actually checks the level of the 9V battery. Whwnbattery voltage drops to
approximately 5.0V, the internal beeper will betpirbeep every 2 seconds indicating
that the battery should be replaced.

2. Power Switch

This red handled toggle switch applies power ®@BAERCOM Simulator
when the handle of the switch is toggled "up". BAERCOM Simulator will "beep"
twice from the internal beeper, and is then readyse. To preserve the 9V battery,
you should turn the power off when not using theEBECOM Simulator.

3. BAERCOM Earpiece Audio Input

This round flange is located on the BAERCOM Sirtmidront panel, above
the power switch. This flange is the same sizih@asvhite flange used on the
BAERCOM Earphone. A short, rubber tube is includsith the BAERCOM
Simulator that should slide easily over both thdiainput flange on the front panel
of the BAERCOM Simulator, and the BAERCOM Ear-phdiaage.

Note that you will need to first CAREFULLY remotee rubber tip from the
Earphone BEFORE sliding the Earphone flange in¢ortitbber tube on the
BAERCOM Simulator. Placing finger-nails on oppessides of the white flange
where it mates to the black Earphone body whileoreng or installing the rubber tip,
can help avoid accidentally pulling the flange affthe Earphone speaker body!

545 Main Street, Ste C2 Ph: 805-772-1203 www.ufiservingscience.com
Morro Bay, CA 93442 Fax: 805-772-5056 mail@ufiservingscience.com



UFI — BAERCOM® System & Software Instructions Viers2.1a 1/2014 Page 99

Note that, in order for the BAERCOM Simulator tonk correctly, the tube
MUST be in place between the Earphone flange amdnttching flange on the front
panel of the BAERCOM Simulator! This tube supplies audio path that allows the
BAERCOM Simulator to sense the "click" stimulus.

DO NOT LOSE the adaptor tube! As shipped, itaddped to the front panel
of the BAERCOM. We recommend that it be storethis location between uses. |If
you lose the tube, contact UFI. We can supplylesrdube for $10.

Don’t forget to re-install the soft rubber tipttee Earphone after your simulator
testing is done!

4. EEG Signal Connection

The BAERCOM uses these 3 standard male "snap“exbors to supply the
simulated EEG signal that the BAERCOM is to receiVée 3 alligator clips from the
BAERCOM Input Assembly should be clipped over thesaps. Note that each snap
has a color marked above it -- each color shoulttimaot only the color of the
alligator clip cover, but also of the color wheeek alligator clip lead is inserted into
the molded multi-connector at the end of the BAERCput Assembly.

5. Ear/Side Select Switch

To minimize the number of connections made tostitgect, the BAERCOM
uses a 3 lead connection, and actually switcheofwloe connections depending on
which ear is being tested. The Black lead is abatag "Crown" connection, which is
the top of the head. One of the two Ear connestimtomes the Reference, and the
other Ear connection becomes the Signal, depemivghich ear is being tested.

The Ear / Side Select switch above the EEG SigGonahections on the
BAERCOM Simulator front panel is used to propedute the EEG signals to the
proper BAERCOM Input Leads. In other words, whem BAERCOM Ear Select
switch is in the "Right" position, placing the BAER®M Simulator switch to the
"Right" position correctly routes the two "activEEG signals to the BAERCOM
input circuitry.

Test Procedures

BAERCOM Quick Test with BAERCOM Simulator

This test uses the BBAERCOM Simulator to do a quesi of the overall
BAERCOM BAER data collection process.
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a. Setup for test

-- Verify that both the BAERCOM and the Simulatoe turned OFF

-- Connect the Earphone between the BAERCOM aadbtmulator. You will
need to CAREFULLY remove the rubber ear-piece priegse the Earphone in order
to slide the Earphone flange into the receivingweon the BAERCOM simulator.
Placing finger-nails on opposite sides of the wii@age where it mates to the black
Earphone body while removing the rubber ear-piear,help avoid accidentally
pulling the flange off of the speaker body!

-- Connect the Input Assembly between the BAERC&M the Simulator
electrode clips. Make sure that the alligator tdigd colors correctly match the colors
shown on the input assembly label, and that thersan the clips match the markings
on the simulator.

-- Turn the Simulator on -- it will beep twice gtinbe ready to go.

-- Set the BAERCOM "Click Stimulus Size" control&0 dB (straight up)

-- Turn the BAERCOM on and let it complete its alsstart-up process.

b. Simulator Test -- Right

-- Place both the BAERCOM switch and simulatortsivio "RIGHT"

-- Turn the BAERCOM R/C switch the "medium", ah@ t~unction switch to
"view",

-- Verify that the signal plotted on the BAERCONMD is basically a "flat-
line" with a small amount of noise present.

-- Turn the Function switch to the "collect" pamit, and collect exactly 10
scans of data. You will see an approximate cophef'sample data" (page 24)
slowly grow over the course of the 10 scans. (May note that the signal starts
approximatelyl-2 mS after the sample data doeghiiis just due to delays in the
detection process.) After 10 scans have beenatetieturn the BAERCOM function
switch to "show" to conclude the data collectiooqass.

-- Now set the Simulator switch to LEFT. [Thiveeses the connections for
the Red and Yellow leads which reduces the SIZte@BAER data supplied by the
simulator by approx. 50%.]

-- Turn the Function switch to the "collect" pasit, and again collect exactly
10 scans of data. You will again see an approximoapy of the "sample data" (page
24) slowly grow over the course of the 10 scansjtiahould only be HALF the size
of the previous BAER data. After 10 scans havenlwediected, turn the BAERCOM
function switch to "show" to conclude the data eciion process.

[This concludes the Quick Test.]
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BAERCOM System Test with BAERCOM Simulator

This test uses the BAERCOM Simulator to do an di/&st of all the BAERCOM
electronics. BAER data is also transferred toRie+ BAERCOM PC Software and
reviewed to test the software and PC Link circuasywell.

a. Setup for test

-- Verify that both the BAERCOM and the Simulagoe turned OFF

-- Connect a USB cable between the BAERCOM andPtheComputer. Start
the BAERCOM PC Software.

-- Connect the Earphone between the BAERCOM aadbtmulator. You will
need to CAREFULLY remove the rubber ear-piece priege the Earphone in order
to slide the Earphone flange into the receivingweon the BAERCOM simulator.
Placing finger-nails on opposite sides of the whidage where it mates to the black
Earphone body while removing the rubber ear-piear,help avoid accidentally
pulling the flange off of the speaker body!

-- Connect the Input Assembly between the BAERC&M the Simulator
electrode clips. Make sure that the alligator &gd colors correctly match the colors
shown on the input assembly label, and that thersan the clips match the markings
on the simulator. (The clips will NOT be movedaltfor this test!)

-- Turn the Simulator on -- it will beep twice gl be ready to go.

-- Set the BAERCOM "Click Stimulus Size" control&0 dB (straight up)

-- Turn the BAERCOM on and let it complete its alsstart-up process.

b. Simulator Test -- Right

-- Place both the BAERCOM switch and simulatortsivito "RIGHT"

-- Turn the BAERCOM R/C switch the "medium", ah@ t~unction switch to
"view"

-- Verify that the signal plotted on the BAERCONMD is basically a "flat-
line" with a small amount of noise present

-- Turn the Function switch to the "collect" pasit, and collect exactly 10
scans of data. You will see an approximate cophef'sample data" (page 24)
slowly grow over the course of the 10 scans. (May note that the signal starts
approximately 1-2 mS after the sample data dodghimiis just due to delays in the
detection process.) After 10 scans have beenatetleturn the BAERCOM function
switch to "show"

-- Tell the BAERCOM PC software to "Find" the BAERM, then download
the data currently being shown, to the RIGHT BAERadarea on the software
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-- Now set the Simulator switch to LEFT. [Thiveeses the connections for
the Red and Yellow leads which reduces the SIZtB@BAER data supplied by the
simulator by approx. 50%.]

-- Turn the Function switch to the "collect" pasit, and again collect exactly
10 scans of data. You will again see an approximoapy of the "sample data" (page
24) slowly grow over the course of the 10 scansjtiahould only be HALF the size
of the previous BAER data. After 10 scans havenlwediected, turn the BAERCOM
function switch to "show"

-- Direct the BAERCOM PC software to download ttata currently being
shown, to the LEFT BAER data area on the software

-- You can now evaluate the two tracings. Thenfof the Sample BAER data
plot should be fairly well defined. In additiometLEFT BAER data plot should be
approximately HALF the size of the Right BAER dptat

c. Simulator Test -- LEFT

-- Place both the BAERCOM switch and simulatortsivito "LEFT"

-- Turn the BAERCOM R/C switch the "medium", ah@ t~unction switch to
"view"

-- Verify that the signal plotted on the BAERCONMD is basically a "flat-
line" with a small amount of noise present

-- Turn the Function switch to the "collect" pasit, and collect exactly 10
scans of data. You will see an approximate cophef'sample data" (page 24)
slowly grow over the course of the 10 scans. Al@scans have been collected, turn
the BAERCOM function switch to "show"

-- Tell the BAERCOM PC software to "Find" the BAERM, then download
the data currently being shown to the LEFT BAERadakea on the software.

-- Now set the Simulator switch to RIGHT. [Theverses the connections for
the Red and Yellow leads which reduces the SIZte@Baer data supplied by the
simulator by approx. 50%.]

-- Turn the Function switch to the "collect" pasit, and again collect exactly
10 scans of data. You will again see an approximoapy of the "sample data" (page
24) slowly grow over the course of the 10 scansijt®hould only be HALF the size
of the previous BAER data. After 10 scans havenlmediected, turn the BAERCOM
function switch to "show"

-- Direct the BAERCOM PC software to download tla¢a currently being
shown to the RIGHT Baer data area on the software

-- You can now evaluate the two tracings. Thenfof the Sample BAER data
plot should be fairly well defined. In additiohgt RIGHT BAER data plot should be
approximately HALF the size of the LEFT BAER datatp
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