Bird AT-800 Antenna Tesler

Return Loss (dB) is a comparison of the reflected signal 1o the for-
ward signal in deciBels. If the antenna system is perfectly matched,
the Return Loss would be negative infinity dB.

Ceflular systems and antenna manufacturers often use VBWH for
specifications. Maich Efficiency is popular for testing because it is
easy fo determine a good match versus & bad match. For example
a systern with a VEWR of 1.50 would show -13.98 dB Retism Loss
and 96% Maich Efficiency.

Auto Scale vs. Manuat Scale

_In swept mode Aulo Scaling
sats the measurement unit
scale so the ¥race is maxi-
mized in the graph. This
makes it easier to read.

Figure 3 Auto Scaiing
Swept Froquency Mode

However, if you plan fo look
at the size or shape of traces
for quick comparisons, it .
right be more meaningful to
set a standard scale. Be
aware that it Is possibie o set
the scale manually so the in-
formation Is not on the display
at all,

Figura 4 Manual Scaling
Swept Frequency Modes

Measure Match Understanding Various Operating Modss

In the single sweep mode
Autto Scaling sets the meas-
urement unit scale so the
pointer is mid range of the pre-
vious reading. The maximum
and minimum scale values

are approximately 10% higher
or lower than the measured
value.

Figure 5 Auto Scaling
Single Frequsncy Mode

This sefling is an operator
preference based on the
mode that best presents the
desired information.

Figure 8 Manual Scaling
Single Frequency Mode

Sweep Type- Single Hold vs. Continuous

Continuous sweep continually sweeps the selected frequency band
updating the measured value with gach sweep. An asterisk ("} is
blinking on the left side of the display o Indicate sweep rate. The
singie hold mode will freeze a trace on the display and hold is dis-
played on the right. Holding a trace is also helpful before saving the
irace, {more about saving traces under that heading later in this
section):
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Bird AT-800 Antenina Tesler

Meoasure Maich Swept Frequency

Understanding Various Operating
Modes

The Antenna Tesleris connected and the celludar systemn is se-
fected {ses basic operation). User selections are customized, the
power is on, and the top level menu is displayed (also in basic op-

eration). Now what? .

Before we explain how to measure the antenna match, a brief dis-

cussion of your options is in order.

Since the AT-800 will change
the way you test anlennas we
suggest taking some time to
explore the different operating
modes and find what Is best
for your application.

Swept Frequency vs. Single
Frequency

Swept frequency graphically

displays the unit of measure Figure 1 Swept Frequency

over a band of frequencies.
The cursor, a vertical dotted
line, can be moved with the ar-

row keys to pinpeint a particular frequency. The measured malkh
value and the frequency at the cursor position are shown at the top

of the display.

3-2

° Enter the frequency using the numeric key-

pad or changs the frequency using the
UPDOWN arrow keys. .

Press the ENTER key. The cursor will blink
on the stop frequency.

Enter the frequency using the numeric key-
pad or change the frequency using the

‘UP/DOWN arrow keys.

Press the ENTER key. The tester will bagin
sweeping.

¢ CENTER MHZ - The cursor will blink on the Center
frequency and Center MHz will be highlighted.

Enter the frequency using the numeric key-
pad or change the frequency using the
UP/DOWN arrow keys.

Press the ENTER key. The tester will begin
sweeping.

Press the SPAN key. Enter the frequency us-
ing the numeric keypad or change the fre-
quency using the UPIDOWN arrow keys.

Press the ENTER key. The tester will bagin
sweeping.

Select Measurement Units

Antenna match information can be presented using four different
measurement units, Depending on your application, follow the
steps below lo select Rho, VSWR, %Match or Return Loss.

¢ Prass the MENU key.

*

Press the MEAS MATCH key.
Press the SWEPT FREQ key.
Press the MEAS UNITS key.
Press the UNITS key.
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Bird AT-800 Artenina Tesler

Measure Maich ) Swapt Frequency

NOTE: if an out of range value is enfered, the minimum
{if under-range) or maximurm {if over-range) value will
be substituted. If a maximum vaiue that is lower han
the minirnum value is entered, the cursor will blink
again on the minimum value waiting for a correct entry.
The actual range depends on the units selecled.

HINT: Using the armow keys will keep you in the accept-
able range. If you are not sure if the larger value should
be at the fop or bottom of the scale, press the aulo
scala key to see where the software puts it.

Selecting the Sweep Type

Sweep types are continuous or single hold. Gontinuous will sweep
and uypdate the frace automatically. Single hold wifi sweep once
and the trace will remain in the display. Each time single hold is
pressed, the frace is updated.

+ Press the MENU key.

# Press the MEAS MATCH key.
* Press the SWEPT FREG key.
* Press the SWEEP TYPE key.

¢ Depending on desirad mode press elther SINGLE HOLD or
CONT key. HOLD will be displayed if single hold is selected.
The tester begins sweeping if continuous is selected.

Saving a Trace

“The AT-800 can store up to 12 traces. A saved race can be used
to evaiuate long term antenna petformance, compare performance
under different conditions or for comparison to ancther antenna. A
saved trace is also a powerful tool In limit testing (more about limit
testing later in this section). The information can later be uploaded
1o a PC using optional Interface software and the serial pont. Traces
are stored in nonvolatile memory so they are not fost when the An-
tenna Tester is tmed off.

3-9
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Bird AT-800 Antenna Tester

¢ Press the MENU key.
* Press the UTHL key.
¢ Press the PRESET key.

Set Serlat Baud Rate

Measurement data can be iransferred between the AT-800 and a
personal computer using the serial port and optional inferface soft-

ware. The data can then be used for analysis, printed, or stored.

‘I'e data transfer rate (baud rate) between the Antenna Tester and
computer must be identical and set to 9600. To change the baud
rate for the serial port on the Antenna Tester, follow the steps be-
low. Complete interface software instrustions are included with the

software.
¢ Pross the MENU key.
+ Press the UTHL key.
« Press the SERIAL key.

¢ Repeatedly press the SERIAL key until the 9600 is dis-
playsd,

Connecting the Antenna Tester

‘The following paragraphs will explain how to connect the Anterna
Tester for various operations. Refer to the component description

diagram on page 4 of the infroduction section if nesded.

Connecting Externai DC

CAUTION
Required input is 11 1o 16 VDG 250mA
Connector is wired outside positive, inside negative,

Measure Maich

Swept Frequency

L

Prass the MENU key.

Press the MEAS MATCH key.
Press the SWEPT FREQ key.
Press the TRACE key.

Press the RECALL TRACE key.

Press the REG-n key for the desired trace, press the MORE
RECALL key to access 5-8 and again 1o access §-12. if
needad, use the ESC key to back up. The saved trace will
be displayed and the corresponding regisler number will be
shown at the bottom of the display.

NOTE: The arrow Keys car be used to move the cur-
sor, and the corresponding meastrement and fre-
quency at the cursor will be displayed. Remember the
up arrow key will move the cursor to the highest vaiue
on the trace and the down arrow key will move it fo the
lowest.

Press the RETURN key to retum to register selection.
Press the ESC key to return to frace menu.

Clearing a Trace

When a #mn.m is no longer needed or you need to clear registers for
space, follow the steps below.

)

Press the MENU key.

Prass the MEAS MATCH key.
Press the SWEPT FREQ key.
Press the TRACE key.

Press the CLEAR TRACE key.

Press the BEG-n key for the desired trace, press the MORE
CLEAR key to access 5-8 and again to access 9-12. 1t

31
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Bird AT-800 Antenna Tester

Select Key

The operator Instructions written for this manua! were based on
stepping through the software menu using the keys below the dis-
play. Once you are comfortable operating the AT-800, you might
find it faster to use the select key to access some functions. These
inciude: Unils, Scale, Start and Stop Frequencies in swept fre-
quency mode and Units, Scale, Frequency and Channel in single
frequency moda.

Press the select key until the cursor is blinking at the desired func-
tion. The first function enabled depends on the last function se-
lected throught the menu.

Uthilty Messages
There are five utility ‘Bmmmmumm that can be displayed to inform you
of equipment, or procedural, conditions.

*L o Batt" is displayed when battery voltage is less than 6.8V, refer
to maintenance section for charging batteries.

“Busy" is displayed during mode changes indicating the measure-
ment information is being updated.

"Hold" is displayed when in the Swept Frequency mode, and Single
Hold is the selected sweep type. .

"Pass* or *Fail" will be displayed indlcating the appropriate reslts
of a limit test. :

*Noise” wili be displayed i there is excessive background noise
measured. The measurement may not be accurate. See "trou-
bleshooting” if this condition is persistent.

Qut of Range Values
When entering numetic data, it Is possible to enter a vaiue out of
range. Depending on the function, the Antenna Tester will sither en-

ter the minimum orF maximum value, or the cursor wilt contfinue o
blink on the function out of range waiting for the correct entry.

Selecting the Cellular System

Select the appropriate celiular system.

2-4

Msasure Malch : Limil Testing
¢ Press the SWEPT FREQ key.
s Press the LIMIT key.
+ Press the VALUE key. The cursor will blink next to off.

« Enter the desired value using the numeric keypad or
change the value using the UP/DOWN arrow keys.

s Press the ENTER key. Pass or Fail will be displayed, a tone
will be heard for fall if audio is enabled.

Using a Trace as the Limit

‘The trace you want to use for the lmit must be saved. You can
have the current antenna test running or start it after you set up the
limit test.

* Press the MENU key.

+ Press tho MEAS
MATCH key.

* Press the SWEPT
FREG key.

« Press the LiMIT key.

» Press the TRACE - >
LIMIT key. Figure 8 Detted Oufline of

¢ Press the REG-nkey Limit Trace
whers the lrace is
stored. A dotted outiine of the limit trace will be displayed
with the new trace displayed over &t. Pass or Fall will be dis-
played.

NOTE: You can stilf move the cursor, change measure-
ment units, frequency band and scale. The dotled out-
line of the iimit trace will be automalically adjusted to
provide a direct comparison with the antenna system
under test.

313
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Bird AT-800 Antenna Tesler

Gefling Started

This section describes initial quick steps to get started. For detalled
information regarding connecting the Antenna Tesler refer to that
sectiont at the end of this chapter.

Power OR/Off

* To turn the Antehna Tester on, momentarily press the ON
key. The results of a self test will be displayed i a failure is
present. For more information about the self test or a faiturs,
refer to the maintenance section. .

+ To tum the Antenna Tester off, press and hold the ON key
for 1 second.

AC Mains Adapter

Operating the Antenna Tester using the AC Maing Adapter charges
thie batferies. Charging tims Is typically 8 hours, Charge life is mini-
mum 2 hours of continuous operation with the backlight on. "Lo
Batt" is displayed when the batleries require charging. Use supplied
adapter only and do nol use adapter with the batteries removed.

NOTE: For optimum battery life, charge the batteries
only after the low battery indication is displayed.

Automobiie Clgarette Lighter Adapter

The Antenna Tester can be operated using the 12V autornobile bat-
tery via the optional cigarette lighter adapter. This method also
charges the batteries, however charge time will depend on actual
battery voltage

Backilght

@ To urmn the backlight on, press the BACKLIGHT kay.

22

Measure Maich Single Frequency
Selecting the Frequency - Automatically

+ Hepeatedly press the SELECT key until the cursor is blink-
ing on CH {channel}. :

» Use the numeric keypad or UP/DOWN arrow keys to
change the value.

¢ Press the ENTER key. The frequency will change to cotre-
spond to the selected channel.

Select Measurement Uniis

Antenna maich information can be presented using three different
measurement units. Depending on your applicalion, follow the
steps below to selact Bho, VSWR, %Match or Return Loss.

* Press the MENU key.
® Press the MEAS MATCH key.
¢ Press the SINGLE FREQ key.
¢ Press the UNITS key.

* Press either the RHO, VSWR, %MATCH or RETURN LOSS
key. The selected unit will be shown in the center of the dis-

play.
e Press the RETURN key to go back one menu level.

Select Auto or Manuat Scale

Selecting the scale simply sets up how the information will look on
the display.

* Press the MENU key.
* Press the MEAS MATCH key from the top level menu.
* Press the SINGLE FREQ key.

+ Depending on desired method press either AUTO or MAN-
UAL SCALE.

¢ ALITO SCALE - the units scala changes.

3-18
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Bird AT-800 Anfenna Tesler

Features

Swept Frequency Mode— Fast scan shows VSWR, BHO, match
efficisncy of return [oss across an entire band. A movable cursor
can be iised to pinpoint a scan frequency and the corresponding
measurement value is displayed.

Single m:wmcm:ne. Mode— Provides measurement information in
units of Reflection Coefficient (RHO); Voltage Standing Wave Batio
(VSWRY); % Match, or Return Loss (dB) at one frequency on a sinu-
lated meter rovement. An audio generator can be enabled {o pro-
duce a tone that is proportionat to the match condition.

Auto Scallng— Used in either swept or single frequency modes,
sets the Y mzmmmcq best Bmmm:ﬁmnmwu: ammv_mmw, quency

Retative Field Strength— Verifies output of portabie celiular
phones having fixed antennas.

nmmamammvw:_v«mmowm] vﬂm%nowaaama cm;mmmmamﬁmwoq
AMPS, GSM, PDC, CT-2, and CT-2 Korea cellular testing.

EE:..dm::miDﬁowmmw-qmm_En_mnmgo:“no:ﬁmqmw Emmmczw.
ments to user selected limits. : :

Data Stora Saves and recalls up to 12 iraces fo be used to set
{imnit o fong term monitoring of antenna performance. i

Serlal Communication Link— Built In serial port and optional soft-
ware uploads data fo a personal computer for analysis or storage.

Optional Equipment Available

Automobile Clgarette Lighter Adapter— (P/N 5A2238-1} Con-
nects tester to standard 12V automofive cigarette lighter jack.

Carrying Case— (P/N 7000A850} Convenient and proteciive, large
encigh fo carry the tester, AC adapter, connectors, field strength
antenna arxd iristruction book. .

Verlfication Kit— (P/N 7000A845) Used to verily tester perform-
ance. Incliides standard mismatch and connector adapter.

Interizce Software- (P/N 7000A840) PG compatable software
used to upload race data for analysis, printing or storage. System
requirements: IBM PG/XT/AT or equivalent; DOS 3.0 of latef; Win-
dows 3.1, 2Mb free hard disk space; color or grey scale VGA of
SVGA monitor. Includes interface cable.

1-8
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Figure 2 Single Frequency Mode Sample Display
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Maintenance

Oparational Tests

NQTE: Tha AT-800 will shut off if the battery is 1co fow
and full acouracy is maintained at any batiery voltage.

¢ Besurethe AC
mains adapter is not
connected.

» Press the MENU
key.. .

» Press the TEST key.

¢ Press the BATT
TEST key.

* Press the RETURN
key to end the test,

Display Test

The display fest is used o ba
sure that each area of the dis-
play is functional. When the
test is started the display is
filled with various characters.
Each pixel then changes
state, sither from black to
white or white to black. if
there is any area that is not
functional retum the tesler to
Bird Elsctronic for repair.

* Press the MENU
key.

¢ Press the TEST key.

Figure 2 Batfery Test

Figure 3 iNsplay Test

* Press the DISP TEST key. The test is started.
+ Press the ESC key o stop the test.

5-3
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Bird AT-800 Anlenina Tester

Maintenance Calibration

flems Supplied

Calibration

For maximum performance and accuracy, the Antenna Tester
shouid be calibrated once every 12 months. Return the unit fo Bird
Electronic authorized setvice center listed below.

Service Center

U.8.A. Sales and Manufacturing

Service Group

Bird Elgctronic Corporation

30303 Aurora Hoad

Cleveland {Solon), Ohio 44139-2794

Phone: (216)248-1200 Cable: BIRDELEC

Fax: (216)248-5426 Telex: 706898 Bird Elec UD

Sales Offlces

European Sales Offlce

Bird Electronic Lid.

Unit 1 Shannon Business Centre

Town Centre Shannon

County Clare, Ireland

Phone: 353 61 360583 or 353 61 360577
Fax: 353 61 360585

Pan Aslan Sales Office
Bird Electronic Lid.

3A Unit 6 Tyrwhitt Road
Singapore 0820

Phone: 65 299 2537
Fax: mwmom 8509
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viii

“Maintermnce Battery Raplacement

¢ Flip the back cover in the direction of the arrow shown be-
iow. To avoid disconnecting P2, {battery connector), lay the
back cover next to the front.

» Remove the old batteries.

/

Fuse P2 Baltery Connector "&hock Skripe

Figure 5. Batlery / Fuse Replacement

o install the new batteries checking the orientation of the posi-
- five and negative terminals. Polarity is indicated cn tha case,
and In figure 5.

. % Be sure P2 is connecied and the shock strips are still in
place.

o Place the back cover over the front cover making sime i is
properly seated.

-+ Replace the six scraws.

+ Run the battery test on page 2 of this section.

5-7



1A

9 ”
oL-g
s
8g -
g5 -
L
59 "
&g

eq "
&5’

e
Ghe
She
Sie
yie
vi-€
yig

m:ommuu_u.mﬁm
R T e LYY
croe e e Bugooyselanodl,
©oe v e e e = uguigoeyday 98
s 0 os e s e s aawieoerdey Aleped

.
.
2
i
a
>
N
.

sopeneg Bubisyn
Tt Tt Tttt oS8l SR

e e e ches s B0 BOIAIGS

R
B I T IPP Rpee
Ceeee et 1ot eS
N e
N e
G g0 MO
voere e e e s e gi59) [euoelsd)
soueuaURp
UIBE) 0N J0B[RG [ 0j08,] UeY) 1Bl
Tttt JONQoOpnY uIng
« + = =+ usweinsesyy wbuans pekd

tpbuang pioldy

.....-.- HOMD O1pNny iR )
-t - Bjeog RNUBK O OINY J08PS
Sttt Sl JUBHISINSESN 109185

Mjeopewoiny - Aouanbaif oy Bunosjeg

.- - - paugaq 1880 - Aousnbalg ay) Bugosjes

semrre s m e e e e e e« fonanboug oibulg
.....................umrcm:mm&c_‘_mm_o

8-

-foy g3 eyl Buissaid Aq 101 8y ses) “peaowis) st iemod e |
150} 5 uonBULIOU; SIU L “sBUMIBS BIBM0S PUE BIED 9081 PSIOIS UlE}
-81 0} Jamod Addns ‘pejoaunoo § Jsidepe suell Oy oy} woy 1emod
30 ‘uesald pue pafileyd J| ‘ssusiieq syl ‘Jo s Bun SUE UsUps 150
sem somod s asneo ajgeqosd syt pifea jou s owew jo adliy

2 "Wyl SIR0AUOU U} LOIBULIONH BLi SSIBDIPU 10118 WYHIAN UY

S]1ed 1531 NVHAN

“Hun

syl Buwado usym Juswiaoeds: esn) pue lepeq o} SUCRONASUL a1}
MO0 ‘paloauUUnD ABLINCAS St 8INS 84 “I0108LL0D Aslieq syl ‘2d
yoayoel ‘peuedo Apueses sem un oyl ) ‘juswsseda: saanbal pue
pausado aagy Aew ssny fpuwiai sy | speideoas fem ay) Je pald
-tns romod ou ) s1ay) Jo ‘pabeuiep aq Aew ‘pepoeuuos A9inoss sq
10U Aew ssydepe swBw Y eyl "ARoSLoou| PolEISY s8I ‘paseidal
Apusoer j3 Jo ‘pefiieys pesu Aeul sspaljeq jEWBIUl 8| "SUBSK! Bige
-pAe ors Buisn 18156 eyl tomod o} A1) 1eidepe 1oyby enesebio
sjigowoine [euondo ue 1o B)depe suel Dy UR ‘Salelieq [BLIoly
Eﬁimhm; aoa uj papiroid Bq B 1Bi$B| BUUSIUY BU} 10} OMOJ

n: ._Qsou Em EB m.umw._. S TV

“guon
" pUIOD 018 mc:m.om_ ul n_mz 5» Eamaﬁma mz_;o__e ou] o} 19j8y
Riojor;

ey e vm:totwa 8q Hw:_._._ mun?_wm vmzawm: 1sio Ay usweoeid
-81 85Ny pise AB1EG OF POl 81 SOIAIDS J6 BOUBUSRIEWE JojeiedD

'Bunooysajqno.s

‘ ‘pejedpul s sapeneq aw Bugoeider ereym asny ey
mcmcm_gmh Jusiueseidoy Awiiegd, u paugino sdais alg mojiod e

AJGE YWGLE
-asnj Buie: pue adi)] swes sy AlU0 ym soviday

NOLLOVD,

usuraoejday esnd

WEEE

is}sa ] m:t&t(. 0051y bag




Utility Messages . . . .

Qut of Range Values . . . . .
Selecting the Cellidar System
Setting the Auto Shut-Off Timer
Relurmn to Factory Presets
Set Sefial Baud Rale . - . . .
Connecting the Antenna Tester

Connecting External DC . . .

Connecting the Antenna . . .

Measure Match

Understanding Various Operating Modes
Swaept Frequency vs. Single Frequency

Band Selection—Presets vs, User Defined . . . . . .

Measurement Units—FRHO vs. VSWH
vs, Maich Efficiency (%) vs. Retum Loss (dB)

Auto Scale vs. Manual Scale
Sweep Type- Single Hold vs. Continuous
SweptFrequency ... ....-..... ..

Selact Frequency Band - Presets .

Select Frequency Band - User Defined

Select Measurement Units . . . . . .

Select Auto or Manual Scale .
Selecting the Sweep Type

SavingaTrace . . . . . .

Recalling a Trace .
Clearing a Trace . .
Limit Testing . . . . . .
Turn Audio On/Off .

Selecting Limit Values

Using a Trace as the Limit .

2-4
2-4
2-4
25
2-5
26
2-6
26
2-7

3-2
32
33

33
34
35

36
36
37
3-8
3¢

3-10
311
312
312
312
3413

" Maifitenance

ﬂ@:ehmm:ona.um

Ba sure 1o read battery charging and Enwmnmama sections i Em
problem persisis.

; RO, EEPHGM, RAM, A, TEMPR, PLL Test Falis
i

; Ensure the results are valid .ue repeating the self test or turning the
” ::_ﬁ off then wwnx on. If the problem persists return the unit for serv-

“ige.

‘Stuck Keys Test Falls

If any characters other than 0 are displayed next to "stuck keys”
during power up test, perform the keypad test on page 4 of this s¢c
fion. Remember, if 2 key Is depressed during power up o ammgmv‘
the power up test results it is normal for other characters to be dis-
played. ¥ the key femains stuck retum the unit for service. :

"Noise” Is Displayed During Testing

"The Antenna Tester measures background noise to determine if
nearby signals could cause an efToneouss malch measurement.
Power down alt nearby transmitting antennas. Al interfering sigra
must be removed before resuming measurement,
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About this Manual (cont.)

Typography

There are two types of keys on the Antenna Tesler. A Hard Key is
a key that has a particular function and it is indicated on the key.
These key names are set in a bold fypsface, e.g Press the MENU
key.

A Menu Select Key, (there are five under the display), will have a
different label, or name, depending on the setecled funciion, The
narme will be at the bottom of the display lo¢ated directly above the
cotresponding key. These key names are set in a bold Ralic type-
face, e.g. Press the MEAS MATCH key.

Chapter Layout

introduction--Will help you become familiar with the parts of the
Antenna Tester, Features Avallable, and Optional Equipment.

Basic Qperation—Everyone should read this sectioni Getling
Started will provide the information required 1o get the Antenna
Tester powered up. General information provides helpf informa-
tion about how to operate the Antenna Tester, and some time sav-
ing hints for alternate operating methods. i

Measure Match—Since the AT-800 Antenna Tester offers a
unique method of measuring Antenna Systems we have inchuded
the section, "Understanding Various Operating Modes”. Even if you
already know the basics of antenna match testing you might find
this section useful. The remainder of the chapter provides step by
step instructions for measuting match.

Fleld Strength—Provides step 9. step instructions for measuring
relative field strength of fixed cellular antennas.

Maintenance—This chapter contains the information required to

keep the AT-B00 working for you. There are instrugtions for several

operational tesls on the Antenna Tester, baltery and fuse informa-

tion, calibraion requirernents, parts information and troubleshooting

information. .

v-D=p

SWR -1
VSWR +1

ip=|pi =
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MNotice

Changes to this Manual

We have made every effort to ensure this manual is accurate at the
time of publication. If you should discover any etrors or if you have
suggestions for improving this manusal, please send your comments
to our factory. This manuat may be periodically updated, when in-
quiring about updates to this manual refer to the part number and
revision level on the fitle page.

)
e m.m»wﬂ, Wi

A

Limited Warranty

I Al products manufachured by Seller are warranled o be fres fom I
4 defects in material and workmarnship for a period of ane (1} year, -
unless otharwise specified, from date of shipment and to conform
to applicable spacificati drawings, blueprints andfor P
Z4| Sellar's sole obligaion under these warranties shall be o issue

4| credit, repair or repiace any item or part thereof which is proved
to be other than as warranted; no allowance shatl be made for ary |
lahor charges of Buyer o1, repiag f of parts, sdiustnent of
repairs, or any other work, unloss such charges are authorized in
ance by Ssllar. .

_ ¥t Sellar's products are daimed to'be defective in material of ]
| workmisriship or not to onform by spocifications, drawings, blue::. b
E prints andfor samples, Seller shall, upon prompt notice Hhereof,
F0 8 either axaming the products whore they are localed of Jssue 18
shipping instructions for gekm to Seller {ransporiation-charges |8
prepakt by Buyer). In'the eveit any of our products are proved 1
be other than as wananied, ranspoitation costs {sheapbst way) |f 12
to and froim Sollet’s plant, will ba boine by Seller and reitmbirse-
marnt of credit will ba made ke amounts £o experded by Buyer,
; Every sudh claim for breach of thess waranses shall be deemsd 13

; to be waived hy Buyar unlass made in wiitingwithin ten (10).gays.

| from the datis of discovery of e defct o 7

The above warrantios shall no} exiend o any products, or parcis.
thereot which have been subijectsd lo any misuse or hegiect,
damaged by accident, fared difective by reason of improper 3
Farid| installation or by the performance of repaits of alterations ouiside i
Aatvil| of our plant, and shall not apply to any goods or parts thereof i
: fumished by Buysr or acquired kom others at Buyer's request
and/or 16 Buyer's specificaliohe, In addifion, Seller’s warranties
do' not extend 10 the feilure of tubes, ansistors, fuses and
batiatias, or lo other aquipment and parts manufaclared by othets - 15
A mwﬁmas the extent of the original manufachurer's waranty to 1R

¥i The obligations undar tha foregaing wartanties are limited to the
Y preciss lerms thereol. These warmanties provide exclusive rene-
dias, exprossly in e of s ofhet remediss including caims for [ 12
spedial of consequential damages. SELLER NEMHER MAKES
NOR ASSUMES ANY OTHER WARRANTY WHATSOEVER,
WHETHER EXPHESS, STATUTORY, OR MPLIED, IN-
CLUDING WARRANTIES OF MERCHANTABILITY AND FIT- K
NESS, AND NO PERSON IS AUTHORIZED TO ASSUME if
FOR SELLER ANY OBLIGATION. OR LIABILIY NOT
STRICTLY N ACCORDANCE WITH THE FOREGOING.

R W \._.,,,_,“.._ﬁz&w.\\. ]ﬂ%ﬁ.ﬁm,ﬂw‘m \\“ﬁ_ N
ﬁm&\ ! Jﬁm@wfm G ..m‘\mm%&%ﬁ _ N._., i
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