S SR S GOOTTTNINE TOST Flatd foe ETO 210 001D TETERS PG TN BN LA
Test tech: Checli off each line upon

1. Fhvsical ngspection satisfackory completion. Marb X
Ty pyvoblen & describe on veverce.

P-g External )
A Tle dents or sciratchesy patnt smecth
A Ferfect sillkscreen. no voilds oy smears; straight
4 All 4 kaobs line up perfectly with silkscreen
{TUNE = 19@ 2 Cma:. LOAD = 1@ 3 Cinind
~% All cover screw holes livne up with chassis FEM nuts
K

Covrart serial number XX¥Yzzzzz where...
¥X = last 2 digits of year (e.g.. Y4}
YY = number of the week (i.e. 1-32)
mzzzz = serial number begimming 168081 + n

Example: Ser. no. 444618008 = 1994 weel 44, 1B #38
FExrample: Ser. no. 7912191405 = 1995 week 12, F1B #1065

B Internal
A All components & FCBs straight, tightly fastened
A All paris correct, wiring accurate and neat
A4 Solder jeints shiny & smooth - per ETO workmanship man.
A A1l HY and RF parts & wiring properly spaced & position
A4 No flux, dirt, or cigarette smell on parts or chassis
S A1l coannectors tight & all cables routed & fastened ok
S Mains taps set for 248V input; blower on 1E6V
¥ Install fransformer using 1 bolt (to grocund the core)

2. trelininary Operational Checks & Calibration

~=7 Leave cover off; disable HV crowbar; set OFER/STBY toc STRY
4 Discomect the transformer HY plug from the HVY FCRB
A7) Cormect AC input to 240V mains ¢ /
=) FPress FOWER ON — There must be no response.
<% Cormect high=Z veltmeter from CONTROL gnd to U4 pin 12
A1 Disable the AC mains interlock switch
Fress POWER ON and start timing ——
% step-start velay closes in less than ™1 second
X Blower running normallys; nevymal aiv exhaust from tubes
red WAIT & amber STBY LEDs lighted
at 108 + 2 seconds record voltage @ CONTROL U4 pin 12
meve voltmeter to U4 pin 13 & adjust R31 (2.5 MIN ADIT)
s velftage is identical with V in previcus step
Wwith multimeter on Ip. all LEDs must be dark
all RF OUTPUT, GRID & REFL FOWER LEDS must be dark
A measured with VOM. DO screen voltage is 374 + 1@V '54ZA?C’
A7 actual BC plate current = zerc (meter D HY FILTER Ri)
# ocn DIBFLAY board, adjust Ri for S.48 Y at US pin &6
X remove the AC interlock disables; all amplifier power
must go off with no delays replace interlock disable
Ay B0 NOGT THRNM ON AC MATINS FOWER YET
Ao contvel board set ALC GAIN R1é6 to center of yotation
Jcomnmect a variable DC power supply (at least 1€ volts 2
I ampere) 1n seriles with an accurate DO ammeter.,
from HV- to chassis across 18 chm R (HV Filter FCE)

916 sin 962{ 10327
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a7 Fress 1B FOWER ON and switch the auwltimeter to Ip
A After 150410 sec, WAIT must go dark & gresn STEY light
~A Tirn on the external DO supply and adjust 1ts voltags
sz the external amp meter veads exactly 1.8 ampers
_ A Adjust the Ip meter pot so 21R multimeter veads 1.6 amp
A7) Fress 218 FOWER OFF & turn the external DT supply OFF
# Remove the external power supply but keep the wives
comected across K1 for the next test
A7) Fress 218 FOWER ON
~% Charge a 5888 uf electvolytic capacitov to 46-68 VDO
~ Connect the cap (+) side to the ground wire from R1
/&aFirme connect the cap (=) side to Rl wire fyom HV(-)3
1B mains power should trip OFF immediately. proving
that the Ip severe-overcurrent protection works ok
A% Connect an accurate HY voltmeter (> 3 kV) to HY supply
‘Re—connect the xfar HY plug tc the HY FCB
&Y Fress F1B FOWER ON and wait for the STRY LED to light
_F W/ multimeter in HVY positions adjust control PCB RY2 HY
MTR so bargraph = actual HV (approx. 28359 VDC)
% Switch STBY/OFR to OPR '
A Use jumper cable to short 1R T/R relay line to chassis
Connect CONTROL U4 pins 4~5; set R&E2 for 40@-45¢ mh Ip
~# Remove pin 4-5 short & adjust CONTROL R&1 for S8 mA Ip
Remove short from 1B T/R relay line
¥ Connect Z1B as noramal to TS-25#8D or similar modern xove
' which has low harmonic cutput (at least —44 dBE)
A~Tune up 21F on 14 MHz into & good 5% ohm dummy Joad
~% Adjust drive so a good external watimeter reads 153444
carrier (AH) RF cutput
A4 CAREFULLY adjust the Prefl detector variable cap for
lawest possible indication (V) on Frefl bay graph
A Adjust DISPLAY R3 so the first red RF OUTFPUT LED just
flickers (but is wnot fully lighted)
% Adjust TUNE and LOAD controls so the amplifier can just
be driven to 1750-486¢ 1 Pout before flattopping.
— Adjust CONTROL REE sé the lighted TUNE LED is divectly
helow o just slightly left of the TUWNE V indfex
¥»Set drive to 25 . watts; measure V at CONTROL U2 pin 5
#¥ Adjust CONTROL RS2 for exactly the same V at U2/pin &
A4 Get drive to 50 watts; mis—adjust LOAD setting and/ov
TUNE setting until Fo drops to SEOW
¥ Carefully but quickly adjust CONTROL R8 to fault amp
¥ Adjust drive until Tp = 1.9 amp; adyist CONTROL R49 oo
votTage a ] =TT V.
Comect a voltmeter from ground te CONTROL U4 pin 2.
Set drive “75W & use the external voltmeter across 10

% *

L

Suickly adjust CONTROL RE2S to set that same voltege at
U4 pin 3 and immediately veturn snciter to standby
£ Coamect a lead of SWHR 2:1 Yo 3:1 to the amplifienv.
A% fpply excitation (£ SO and TUNE/LOAD amp Tor Frefl =
AREW on the external RF meter; Carefully adjust

o240

chur R1 in HV- lead te mistune amp until Tp o= 1.4 6 }?63

CONTROL 116 to fault amplifier ot that level. o WE 30
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1) Disconiect all 918 comecticns to the transceiver
% VERY DAREFULLY commect the 918 hace.e to HY (+)

' through a big (108 1206 ohm resistor

A Confivrin that Ip Y24, HY 2 BV, & amp -: STRY in 4 Ser

F VERY COAREFULLY connect chassis to HY (+) through a big

SOO-60E ohm resistor (Ip ~44)

& Amp niust hard-fault immediately to malns—power QOFF %/
y‘ Confivm that DC cutput from screen filter cap is 426-453V {‘-{ ’/ -

¥ Comnmect chassis to screen supply out ocutput through a

Sk/S0W resistor; valtage should be > 375VDC 0
% TE THE AMP HAS THE SCREEN CURRENT LIMITER INSTALLED... (Zjlig
A THEFE tiiomiect chassis tea cuwrrent limiter ocutput threugh

a 2-2.3k/85W resistor and a BC milliammeter; current —-

through R must be < 189 mA Z/b K

3) BF _Tests

&Y Install 718 top cover with 4-5 SCrews
AT Comnect 1B to TSP3GSD transceiver and via a MYE or Bird
wattmeter to a good 5@ ohm dummy load
With 91B in STBY mode, apply 198-138W 2 14 MHz and confirm
that RF QUTPUT bargraph reads “correctly and load SWR
shown by transceiver is 1.1 : 1 oy better.

A7 Disconnmect thé load and feed Y1g9W to LB input. Confirm
that beth RF OUTPUT and Prefl bargraphs read “igdW

) Re-connect dummy load to 918 and press OFR

T3 Set xcvr & 91B to 7 MHz; set wcvr to LSB; preset all 91B
controls to "normal® positions for 7.1 MH=z

A7 Discomect mike and set 91B multimeter te Ip

B? Buwitch ucvr to AMIT; 91B Ip metev should be dark or 1 LED

i) Set XCVR to RCV and CW mode. RF output controls to minimum

4 Bo to XMIT; 21B should show Ip > 490 mA D drive < 1W

A&7 Switch 91iB nultimeter to TUNE; increase drive ta ™igh

e*f—ﬁdjugt TUME to move TUNE LED as far left as pussible

A7) Adjust LOAD to move TUNE LED under the "V aor slightly left

/p) Repeat 1) and m) until LED remains under the "y» after TUNE

&) Increase drive until RF CUTFUT ™~1.7 kW (mains still SaEV7T)

P7 Recard RE OUTFUT meter reading when NYE reads 1.58 kit AUG S6OW

¥ Record Prefl meter reading, if any [)

=¥

=1 Check Ip: stould be “1.@ + &.1 amp L()ﬁ

57 Check V3 should be 23099-2460 VDC o MO0V

A1 GBRID green LED should be partly lighted; red must be dark

eel Apply USE voice excitation until NYE meter shows 1.5+ kb
peak-and-heold; drive must be SE-&50 peak—-and-hold

¥ 1T possible check with scope for no flat-topping @ 1.7 kW

W) Find TUNE meter setting for 2.2 kW Fo: record As "LED #_ °

&7 Record all TUNE, LOAD & Ip in amplifier’ s permanent record

#T Reduce drive to minimums; change amplifier band but do not ,
retunes increase drive e original band and record level l?ﬁv
at which low gain/arc fault CoCurs,

Y "Touch ap” the main Pl coil, spacing vight-hand 4 turns so

i the TUNE cap dial is at Ti9% when tuned properly for
1.6 kW Fout on 21.45 and 29.7 MHz
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AT YHurin an” amp at least 8 hours atbt 1.6 EW peak ocutput on 27
Mz Tl beyed Y5&% duty cycle, mains veltage 250 V 58 H:
or 268V 63 Hz. Must pass all tests after burn—in.

y/:./} REPEAT stops o) - ) D 1.8, 3.7, 7.1, 19,1, 14.2, 1B.1x%%x,
21.4%, 24.9 & 29.7 MH:=
¥ Fivst confirm that 918 won’t remain in OFR 1f driven

ave any 18-29,7 MHz band; then temporarily disable BAND
LACK to complete those tests. Restore BAND LOCH.

T Eeep permanently a test record for each amplifier shewing
a1l TUNE & LOAD settings for each band and alecs describ-
ing any test result that was not normal

Sd) Obsevve RF OUTFUT, Prefl, & Ip bargraph movements during
858 veoice and keyed CW operation for noermal dynamics

Ep& Is TUNE meter adjustment consistent (stable) on all bandes?
Tune amp using TUNE meter per instructionsi should result
in same gain £Y5% 2 1.7 kW cutput on all amateur bands

#¥) Check T/R "hot switching” interlock functions on 1 band:

_*®-go to key-down CW transmit 3 “5@6W RF Output

A umplug T/R line from amplifier (must remain in xmit)

# veduce CW drive slowly; 91F must go toc RCV @ <1W Pin

¥ increase CW drive to 5@ Wi plug the T/R line back ins
amplifier must NOT go toc XMIT

gg7 Adjust RF input coil for SWRin € 1.3 all bands (per Fhil)

zbh) Every amp must operate for > 5 minutes at 1.5 kW carrier
2 lower edge of each amateur band with no aoverheating

11) Every amp should be tested for normal cperatiocn (one band
ok) on 126V mains, if possible.

Ad) HWires (A) and (B) to the mains tap—change strip should be
clearly labeled (A) and (B) te avoid customer confusion

EK) Must be NO audible rattle or irregular noise from blower;
only a very smooth "air"” sound in quiet room acceptable

JY) Ne abnormal hum or buzz from xfmr at full or partial locad.

4) Tests to be conducted at ETO for product acceptance of 3 pilot
models, at least one preduction amp from each group of 1@ for
the fivst 5S¢ units, and on a spot—test basis thereafter:

a) 2-tone lin. IM3 & IMS at 2.8, 7.15, 14.2, 21.2 & £3.5 MHz
Must nse exciter with 3rd & Sth ovrder IM at least -3%5dB
relative to either of 2 equal tones. Must meet -38dE

b)Y T/R timing during CW QSHE
1} Close key 2 t=@; Kout closure o _ ms, Hin 2 ms

2) Open key @ t=@: Kin cpens 9 ___  ms, Kout 2 . Y=

3) Both must have safety margin > 208 us (or?77)
IMFORTANT NOTE: ANY test result which does not meet specifications
or 11 any way appears "wiusual” or "abnormal” sust be noted on the
arplifier™s permanent record by the tester. These recovrds should
be reviewed by ancther technician or manager before the amplifier
ts released for shipment to ETO or to a customer.

o1 s 462 (/0377
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Fage 2 — REV 111 —— ACCEFTANCE TEST FLAN for ETO 91E P3.117.94

DATA AND NOTES

I =y -
1) RF DUTFUT BARGRAFH reading at 14 MHz & 1.50 kW = 961

2}-Frefl BARGRAPH reading 9 14 MHZ, 1.5 kW -» 58 ohms = _C? W

3) INTERMODILATION TESTS

Exciter (&0W PEP) IM3 9 14 MHz = —__ dB ref. either tone
IMS = —  ___ dB

Amplifier (1.5 kW)Y IM3 = - ____ dB ref. either tone
IMS = - dB

4) HARMONIC OQUTPUT @ 1.7 KW A RF OQUTPUT:

1.8 MH=z - ... dBc 3.95 MHz —-__ dBC
7.3 MHz —____ dBc ' 1g¢_12 MHz —____ dBcC
14.3 MHz —___ dBc 18.1é MHz —____ dEBEcC
2i.a MHz —__  dBc 264.95 MHz —___ _ dBc
28.5 MH=z - dBc 29.7 MHz - dBc

%) AMFLIFIER TUNING % GAIN DATA @ 1.7 KW (OPTIMUM) Pout

FREQ, MHZ. TUNE L.DAD DRIVE, W GAIN, dB
¥ 1.80 65 68 {43 % A5
.50 g 8¢ 284 gy €0
woa____f2 g y
715 35553 ouy 55 AT
19,12 73R sple 5T A3e0
14.15 o Yo sp5¢ 6{) A 56l
18.1 oY 30§52 Ge A3 e
21.45 237y 30 ¥ (0 A 63_0’6,
24 . 9% Gu YO pdGE G /{@C\”J@
. O , AUgl
29 .73 s 1Y }6-30 G\ /ZQ 5 |
q%ﬁ 1(; q—‘-{ 918 §7N _?62/‘*’/0 ‘529
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