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SECTION L

1.1 GENERAL DESCRIPTION

1.2

The ALPHA 374 is a high power linear amplifier incorporating
ma jor advances in engineering and construction. It is rated
for continuous service at maximum legal amateur power (FCC
rules) in SSEB, CW, FSK, and SSTV modes.

Exceptional power capability is achieved in combination with
unigquely compact size and modest weight, through employment

of a variety of advanced components including state-of-the-art
Eimac ceramic/metal tubes, a power transformer with core of
tape-wound, grain-oriented silicon steel (Hipersil®), and
ET0's exclusive ducted-air full cabinet cooling system.

The ALPHA 374 is capable of delivering normal power output,
into a reasonably well-matched load, across all amateur Dbands
for 80 through 10 meters without manual tuning adjusimenis.
In addition, available manual controls also permit operation
on out-of-band MARS and other special freguencies from 3.5 to
30 MHz.

SPECIFICATIONS AND RATINGS

Freguency Coverage: Bandpass or manually tuned across all
amateur bands from 3.5 through 30 MHz, Manually tuned outside
amateur bands for MARS and other special uses.

Maximum Power Input: 3 kilowatts PEP/SSB or 1 kilowatt average

or key-down carrier d-c input, continuous duty, no time limit.
RF Power Output: Typically up to 1.5 kilowatts PEP/SSB, 600+

watts carrier, continuous duty, manual or bandpass modes 1nto
matched load. May be slightly lower at highest and lowest
frequency extremes. Bandpass tuning, minimum available output:
not less than 1000 watts PEP/SSB with load VSWR 1.5:1 or less.

Drive Requirements: Nominal 30 to 40 watts drive per kilowatt
d-c input: typically 100 watts PEP, 40 watts CW/FSK/SSTV.

Tnput Impedance: Nominal 50 ohms resistive; input VSWR typically
1.5:1 or less across Ireguency range.

Output (Load) Impedance: Bandpass mode - 1,5:1 VSWR or less

relative to 50 ohm resistive; Manual tuning - 2:1 or less VoWR.
Tube Complement: Three Eimac 8874 ceramic/metal triodes.

Primary Power: Normally wired for 120/240V, 3 wire with central
ocrounded neutral (U.S. standard), 50-60 Hz. See section 3.7,
page 31 for alternative connections, or contact factory.

Phygical: Self-contained in one designer-styled, extruded
aluminum desk-top cabinet with folding tilt stand. Overall
dimensions 7&"h. x 17"w. x 13"A&. Welight: 52 pounds netl; 60
pounds packed for shipping in two cartons (36 1lb. and 24 1b.)
suitable for United Parcel or air freight.
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SECTION 2 - INSTALLATION

2.1 UNPACKING: Open cartons and remove amplifier and transformer

2.2

very carefully to avoid damage to cabinet, wires, or connectTors.
IMPORTANT' SAVE ALL PACKING MATERIAIS FOR RE-USE; ANY SHIPMENT

OF THE EQUIPMENT IN OTHER THAN FACTORY PACKING MAY RESULT IN
DAMAGE NOT COVERED UNDER WARRANTY. SHIPPING AMPLIFIER WITHOUT
FTRST REMOVING POWER TRANSFORMER MAY SIMILARLY RESULT IN SERTICUS
PHYSICAIL DAMAGE NOT COVERED UNDER WARRANTY.

Ingpect thoroughly for shipping damage. Remove screws securing

top cover and slide it open. Inspect interior for damage, loose
nardware, etc. 1In the event of damage notify delivering carrier
immediately. Complete and return warranty registration form to

ETO promptly.

TRANSFORMER INSTALLATION: NOTE: If operation on a-~c mains other

than U.S. standard 120/240V with grounded center neutral is
required, see section 3.7 (page 3i) before installing transformer.

Tocate a-¢ cover interlock switch 85 at rear of power supply
compartment; note exact mounting hardware arrangement. Remove

the two flat-head screws securing S5 to the rear panel (be care-
ful not to drop nuts or washers into the amplifier:)and allow the
interlock assembly to hang by its leads over the top of the rear
panel. Locate, and temporarily move out of the way the 15-pin
connector (part of the main wiring harness) Jl. Remove the four
120 bolts and washers from the transformer shipping base and save.

Set transformer outside the right of the amplifier cabinet, orient-
ed with the "arms" of the H-shaped base peinting left-right, and

so that the 15 pin transformer connector Pl is at the front of

the top of the transformer, pointed leftward. VERY CAREFULLY

lower transformer into position, visually alligning the mounting
holes. (It may be helpful to rig a simple sling of glass filament
tape or heavy cord to help control the heavy transformer. )

Insert mounting bolts (with flat washers) through cabinet into
transformer base: check to make certain that all four sides of
the transformer are clear of nearby surfaces, then tighten all
mounting bolts securely.

Check the mating 15 pin connectors, J1 and Fl, for proper pin
orientation and push the fully together until latched. USE
CAUTION TO AVOID EXERTING ANY ACCIDENTAL PRESSURE ON THE HIGH
VOLTACE CIRCUTIT BOARD MOUNTED ATQOFP THE FILTER CAPACITCR INSULATOR
STUDS, as to deo so may cause damage to the insulator seals.

Re-mount interlock zssembly S5 as before; close Top cover fully
and replace its two securing screws. |
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2.3 ELECTRICAL JINSTALLATION: Unless otherwise specifled, the
amplifier is shipped wired for uperation from a standard
220 to 250 volt, 3-wirs-with-~neutral, single phase power
source of 50 to 60 Hz. The green wire in the powsr cable
must be connected to tha source neutral wire. (120-N-120V)

Service wiring of #12 gauge copper or equivalent, provided
with 15 or 20 ampers fuses, is adequate, TO JPERATE WITH
ANY POWER SOURCE NOT AS DESCRIBED, CONTACT THE FACTORY.,

AF OUTPUT - DO NOT OPERATE THE AMPLIFIER AT ANY TINME WITHOUT
A PROPERLY IMPEDANCE-MATCHED LOAD CONNECTED TO THIS RECEPTACLE.,
Use a standard PL-259 type ("UHF") plug and RG-8/U coax.

RF_INPUT - Eennectthis jack to the RF output of exciter or
transceiver using RG-58/U cable and an "RCA phono® typs plug.

With amplifiser in ths receive coendition, in STANDBY, or OFF,

the exciter/transceiver is connected thr ough to the load,

as required for normal receive antenna connection {(or "bare-

foot" exciter operation) by all popular exciters and transceivers,

RLY = An external short must be connected acress this jack on
transmit in order to actuate the internal changeover relays.
Use 2 standard “"phone” type patch cable, which will normally
plug directly into a corresponding "relay” jack on the trans-
coiver /axciter providing a contact closure on transmit only,

ALC - A negative-qoing ALC voltage is available at this jack
for use with transceivers/excitars sguipped with extsrnal ALC
input jacks. Use a standard "phono™ patch cahle. See sections
3.2 and 3.6 for additional information.

AtIX = Plus 24 volts d~c is available at this jack to pouwsr
low-current-drain accessories, such as an optional electronic
T/R switch, designed for use with the ALPHA 374 or ALPHA 274,

FUSES - Use only 10 ampera, 250 volt ceramic body fuses, Buss
type ABC or Littlefuse type 3AB. Standard glass fuses may
cause amplifier damage. Blowing of one or beth fuses generally
signifies sither (1) excessive average plate powsr input or
(2) a fault in the high valtags pousr supnly. T80 AVDID RPOS5I8LE
EQUIPMENT DAMAGE, DO NOT REPLACE BLOWN FUSE(S) UNTIL SOURCE OF
TROUBLE 1S LOCATED AND CQORRECTED, (See saction 3,5 for addi-
tional information on fuses and protective circuits,)
*Change to 20 ampsre fuses for 120 volt opesration.
CAUTION! Do not physically locate the amplifier so that normal
air intaks or exhaust air flow is otistruected; keep it 2t least six
fnches in front of walls, draperies, stc.

WARNING: DO NOT ﬂEpLY A-C POWER TO THE AMPLIFIER WITH COVER fIPEN.
SERICUS POWER SUPPLY DAMAGE NOT COVERED UNDER WARRANTY
MAY RESULT., (See section 3.5 fFar additional information,)
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3.1 CONTROL FUNCTIUNSt

ON«DOFF ~ Momentarily 1ifting the switch togqgle applies a-~c
powsr to the amplifier (internals relays close and fan
starts); when the electronically-controlled warm-up time
delay of approximately 60 seconds ls complets, the mater
face will light up indicating “"amplifier ready.” Depressaing
the ON=0OFF tocgle momentarily will remove all a-c power,

OPERATE~-STANDAY - In STANDBY amplifier T/R relays are locked
in the receive position; antenna is intarmally "fed-through”
back to the RF INPUT jack, permitting mormal exciter/trans-
ceiver operation without the amplifier. In OPERATE the ampli-
fier T/R relays are controllsd by the external RLY line, The
OPERATE-STANDBY switch also may be used to resat 8 qgrid
overcurrent relay latch-out condition {see section 3.5)

SSA=CW/TUNE ~ In the CW/TUNE (down) position, operating condi-

tions are proper for continuous carrier or low power operation
(up te 1.2 KW input) of the ALPHA 374, or for manual tune-up.
Maximum efficiency at power inputs of 1 KW or less will nearly
always be achieved in this position, particularly in bandpass
operation. In the 558 position, operating conditions are
optimum for singls sidoband operation st up to 3 KW PEP input,

METER SELECT -~ Pushbuttons select the parameter to be dis-
played by the panel meter, as follows:

CRID ~ Total grid current; ,15 ampesre (150 ma) full scale.

PL!TE -~ Total plate current; 1.5 amperes full scale.

HY - Plate voltage; 3 KV (3000 volts) full scale,

PEP =« Approximate rspetitive pesk d-c power input under
vaice modulationy isolated high peaks are absorbed, to
provide a useful indication of "effactive® PEP input. 3 K,

FWD - Forward (incident) rf poweri under voice modulation
meter indicatss approximate repetitive ak snvelops
power (PEP) rf output; 2 KW full scals 5rad meter scale),

REFL. - Reflectsd (rsverse) rf poweri 200 watts full scale,

GRID CURRENT < Green and red light-smitting diodes (LED's)
provide instantaneous visual monitoring of excitation level;
NORMAL (green) - Begins to glow at approximately 90 ma grid
current, the minimum lavel normally needed for good efficiency.
EXCESSIVE (red) - Begins to glow dimly as grid current
approaches the high end of its linear operating range(and
ALC threshold) == typically at about 100 to 130 ma d-c.

Severely excessive excitation (grid current above 150 ma)

will latch the grid overcurrent protective relay, locking the
amplifier relays in the raceive mode and steadily illuminating
the red EXCESSIVE GRID CURRENT LED evean after excitation is
readuced or removed., Relay is reset by momentarily switching
the exciter to recsive (release VOX or PTT) orthe amplifier

to STANDBY. Correct the exciter output lsvel before resuming

tranasmission,
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BAND ~ Sets opsrating frequency range of amplifier snd, in
the ALPHA 374, seleacts BANDPASS or MANUAL tune-~1oad mode,
Functions as a conventional bandswitch in the ALPHA 274,

With ALPHA 374 aet to the wider index mark on a given band,
internally pre-set bandpass fliters are connected for that
band and the front panel manual TUNE and LOAD controls have
na effect. The narrower band index marks corresnond te ths
manual tuning mode, switching in those front pansl controls.
NOTEs The position marked "0 LD" is intendad for bandpass
operation from 28 to 29 MHz, "10 HI" for 29 to 29,7 MHz,

TUNE =« In the ALPHA 274 and on the MANUAL bandswitch positions
of the ALPHA 374, this knob controls plate tuning of the pi-L
ocutput metwork. Minimum capacitance occurs at scale “0."

LOAD - Controls the degree of (manual) plate loading. tUnder
most load conditions minimum loading occurs a2t maximum capaci-
tance, scale "0." This relationship may reverse on the two
lowest frequency ranges (80 and 40 meters) with certain loads,

INTTIAL AMPLIFIER ADJUSTMENT: It 1s absolutely sssentiam}) that
any linear am iifier be properly iloaged, tuned, and driven in
order for it Lo deliver normal power nuiput with low distortion
and without the danger of internal damage,

Loading, tuning, and drive levels are always inter=depandent;
by far the most conclusive way to confirm and maintain safe
and correct operating conditions is through continuous use of
an in-line monitoring oscilloscope. Such an instrument is
simple to use and provides at-s-qlance indication of normal
{({or abnormal) ovarall amplifier operation,

In any case it is extremely important the t cperating proced-
ures outlined in this manual be faithfully followed, gspecially
so if a monitoring oscilloscope is not used reqularly, Damage
resulting from abuse and/or abnormal opsration, whether
jnadvertant or Intentional, is not covared under warranty,

At least 80% of all equipment “problems* and damage result
dirantlg from the user’s fajlure to read, understand, and

fallow basic opereting instructions:

PRELIMINARY CHECKS - Befere attempting to operate the ALPHA
4 or ALPHA 274 on any particular fresguency, certain imporant
conditions must be met for safe and propser performance:
(1) For manually-tuned operation the lpad SWR must not excaed
approximately 2:1, as indicated by a ratio of foruard
rf power {FWD) to reflescted rf powar {(REFL) of 10:1 or
mora, Although the amplifier rf wattmeter accuracy is
dagraded at forward power levels less than 500 watts,
a preliminary safe=SWR check may be made by fesding
Pull exciter carrier output through the (turned CFF)
amplifier to the antenna and noting the meter deflections
for FWD and REFL, Because of ths 10:1 difference In

metar scale factor, 2 REFL meedle deflection no greater
th#n the FWDO daflection indicates an approximate FWD /REFL
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of 10:1 or morms, safe for manual operation,

(2) For ALPHA 374 BANDPASS operation the load SWR should
not excaed 1,5:1; 2 FWD=-to-REFL powsr ratio of at least
25:1 satisfies this requirement, This check should be
made with a FWD powsr of 500 watts, normally achieved
by manually adjusting the amplifier for 1 KW d-c CW
input (as described in section 3.2 below) and then
touching=-up exciter output as necessary to set the FWD
powar reading at SO0 watis (.5 on red scele). A load
SWR acceptable for ALPHA 374 BANDPASS operation is
indicated if the corresponding REFL reading is no
greater than about 20 watts, or mid-way between 0.1
and 0.5 on the red meter scale,

(3) If the maximum exciter or transceiver output is in the
range of about S0 te 140 watts, 1little difficulty should
be experienced in sstting the proper drive level to the
amplifier. The use of ALC may be convenient. With
teanaceivers in the 150 watts-and-up output class it is
extromely desirable that ALC fesdback and/er other
suitable measures be employsd to prevent ssvers ovardrive,
(See section 3.6 for specific suggestions.) The maximum
exciter output is approximately the FWD rf powsr reading
noted in preliminary check (1) above; a reading of 0.1
on the red scale corresponds to 100 watts WD power,

MANUAL TUNE=UP = This procedurs applies to manual tune-up of
both the ALPHA 374 and ALPHA 274, Since the ALPHA 374's band-
pass filters are designed to provid e optimum efficiency whan
operating on high power 558 (2 to 3 KW PEP input) into a matched
50 ohm resistive losd within the amateur bands, some improvement
in power output and afficiency may frequently be achieved by
mANUAL tuning when thess conditiens do not all exist, for
example, if it is desired to run one kilowatt d-c powar input

on CW, FSK, or SS5Tv, or into a mismatched antenna, or on an
out=-of =band MARS freqguency, ths ALPHA 374 will probably deliver
somewhat greater powsr output when ecarefully tuned and loaded
manually, as compared with BANDPASS operation., The following
tune=-up procedure has bhasn found to produce excellent results:

1,2.1 S8t amplifier switches to STANDRY and CW/TUNE; appl
a-c power {listen for relay cleosures and fan start.

3.2.2 Set BAND, TUNE, @nd LOAD controls in accerdance with
the INITIAL CONTROL SETTINGS {(Table I below) for the
frequency band to be used.

TABLE I - ALPHA 374/274 INITIAL CONTROL SETYINGS

BAND (MANUAL)  TEST.FREQ,  TUNE | GAD
80 3.75 MHz A 6
a0 7.15 4 3
20 14,20 1 7
15 21 .20 1 A
10 28,50 1 9
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3.2.3 Tune up exciter or transceiver in accordance with 1%ts
manufacturer's instructions (with amplifier in STANDBY,
the exciter output feeds directly through to the lecad).

Return exciter rf output contrcl to zerg and the exciliter
to the recelve condition.

3.2.4 If the amplifier meter scale is illuminated, indicating
"ready," press PLATE meter button and switch amplifier
to OPERATE.

3.2.5 Switch exciter to transmit an unmedulated carrier (i.e.,
CW, LOCK KEY, TUNE); very slowly increase exciter power
output from zero. Amplifier plate current should rise
abruptly from 0 to 100 ma or more at a very low drive
level (0.1 watt), then continue to increase steadily as
excitation ig further increased.

STOP INCREASING EXCITER CUTPUT when the amplifier plate
current reaches 0.5 ampere (1/3 scale on the top, black
meter scale).

3.2.6 Press FWD meter button. Carefully adjust first TOAD,
then TUNE controls for maximum FWD meter indication;
repeat until no further increase in output is achievable.

3,2.7 Press PLATE button and note plate current. In TABLE IT
below note the TUNE-UP PLATE CURRENT desired for your
intended mode of operation.

TABLE II -~ TUNING AND OPERATING METER INDICATIONS, TYPICAL

EMISSICN &  MODE TUNE UP PLT TYPICAL MAX METER INDICATION, OFERATING

PEAK INPUT SWITCH CURRENT PLATE* PED#* FWD3* GRID*
CW/FSK@1KW CW 0.7 A 0.7 A 1.0 0.6 100-150
SSB@2. 5KW SSB N/A 0.5 A 0.8-2,0 0.5-1.2 30-70 ma
(Bandpass)

SSE @ 3KW SSB 1.0 A 0.6 A 1,0-2.5 0.8-1.5 30-75 ma
PEP (Man.)

¥ NOTE: Peak swings of the meter needle during voice crests on
SSB depend greatly upon specific voice and exciter
characteristicg, and particularly upon whether ALC or
2 more sophisticated version of speech processing 1is
employed. The ALPHA 374 PEP and FWD meter functions
both indicate approximate values (of d-¢ input and rf
output power, respectively) averaged over words and
phrages -- essentially "repetitive" peak powerlevels,
not isolated instantaneous peak values, |




Downloaded byl[] o
O e
Amateur Radio Directory

G.%el Umlogs tihp actuxl plato curront ebserved in aton
Ye2eT7 nhove was within wune scale division of the
dondend THAELUD P ATE CURRENY ¢frem tha cably, adiusy
sxcitar power cutput wvury aiinhtly in whichovey givrace
tion moves smplifior nints current toward the TUNE-UP
douirod valua. Rapaat steps 3.2.,6 through 3.2.8 wntii
vboarved plato gurrsnt is within one scale division or
tha dosired value., Roturn gxciter to rocoive.

3.3 FIMAL COOUSTHENTS, PANUAL TUMING: At completion of stap 5.%Z.8
tha caplifior ig vory close to proper odjustment Yoz Lha
dusirad type of gperation, Tha final “touch-up™ adjustmonts
describad hersartayr consist simply of trimming the excitation
lovel {and poasibly TUKE and LOAD contrels In tha casa of LW,
FSK, und 55TV oparation) to secure peak performance at ths
exdct pouwer ifnput desired.

pDatgrmining D-c Power Input - Averasge d-c power input (in watts)
s simply the produc t n% anplifler plats current (ampsres)
multiplied by the plauts voltage {velts), In carriar modes such
as CW, FSK, and S5TV the values of voltage and current may

be reaid directly from the meter under key=down conditions. On
single sideband volce, the average d-c power input (ae defined
by FCC rulus) is approximately Eaa product of the highest peak
reading of the plate currsnt meter on voice peaks tImes the
corraspandin cation, which also occurs on
VO1CH peaxKs,

Typical cemblnastions for 1 kilowatt d-e carrier input are
approximataly (.75 amperas) X (1320 volts) = 990 watts, OR
(.45 ampﬂrusg X (2150 volts) = 970 watts, Typical meter
raadings un crests of SSB voice modulation are (.45 amperes)
X (2150 valts) = 970 watts averaqs d-c input.

3.3.,1 SSB « MEDIUM POWER After completing tuns-~up through
step 3.2.8, leave amplifier In the CW/TUNE position,
suiteh axcitar to 558 operation, and very slowly
incroase mike gain (or other rf sutput control) until
the highust PLATE currsnt metser Indications with veles
modulation reach the smallay of sither (1) the highaest
wormal valua shown in applicable TABLE IIa or ilb, GR
(2) ths plate current value corresponding to the muaxi-
muA averange dec power Input desirad, DR until tha
tignaast GRID mwter indicatisns raach thd maxiaumluvols
stinwn in the appropriats table I1.

in all sormal 55B oporation tha graen "NORMAL® LED ghouid
flicke:s Yraguantly during modulation, signifving adequata
axcitacion Por roasonably efficiont amplifiar oparation,
The red "EMCESSIVE™ LED will flicker intermitiontly during
normal gparatiosn as wall, but constant bright flashing
a¢compianioad by rraguent GRID current wmatur axcugsisng above
05 @mpore (50 ws) indicatus overdrive leading to sxcussive
digcortisn, Whan ALC is usad, dim illumination oy ths red
LED indicates the ehsat of ALC actien {ALC thr_sshnld).
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Je3s2 S58 -~ HIGH POWER For SS8B power input above abaout

3¢343

Je3.4

1 to 1,2 KW PLP, the amplifiser should be placed in
the SSB position of the SSB-CW/TUNE switch after
initial tune-up. Final adjustment is otherwise
exactly as in 3,.,3.1 above, taking care to sslect
the proper value of desired maximum plate current,

WARNJING: ALWAYS REMOVE EXCITATION COMPLETELY BEFORE
DPERATING THE SSB-CW/TUNL AINDBY~OPERATE, DR BAND
SWITLHES, SEVERE AMPLIFIER DAMAGE MAY OTHERW JCCUR.,

CW=FSK=SS5TV The procsdure given in step 3,.3.1 is

also applicable to final ad justment for carrier modes
of oparation such as CW, F5K, and SSTV., 5ince these
modes do not require maximum amplifier linearity,
however, some additional efficiency and powsr output
may of'ten be achisved by increasing excitation and qrid
current beyond the point of optimum linearity.

Upon completion of 3,3.,1, increosse excitation by a

very small increment; if PLATE current increases beyond
the desired operating value, ad;ust the LOAD control to
raturn it nearly {(but not quite) teo that lesvel, then
carsfully adjust TUNE control for minimum plate current,
Check GRID current; if still less than ,13=-,15 ampere

(.4 ampere for ALPHA 274), repeat procedurs until the
desired valua of PLATE current is achieved simultansously
with such level of GRID current. FWO rf powsr output
should be slightly greatsr than at conclusion of 3.3.1,

SLOW SCAN TV INTERSPERSED WITH VOICE 558 1In general
the emplifier should be adjustsd in accordance with
3.3;1 (ﬂnd Jaeded 1If dﬂﬂirﬂd) with tha video Hignal
applied to the exciter., wWhen audio (voice) signals

are to ba transmitted, it is only necessary to adjust
mike gain as required to avoid overdrive as evidenced
by heavy, bright flashing of the RED LED and GRID meter
excursions much beyond .05 ampere.,

If maximum power voice is desired, REMOVE ALL VIDED

AND AUDIO SIGNALS OR RETURN EXCITER MOMENTARILY TO THE
RECEIVE CONDITION, switch amplifier to SSE mode, then
adjust mike gain (or other rf output control)} for normal
excitation level as in 3.,3.2, BHEFORE RETURNING 7O VIDED
STIGNAL, REMOVE EXCITATION AND SWITCH AMPLIFIER BACK TO
THE CW/TUNE mODE.,

The amplifier may also be initially adjusted for normal
SSB volice operation at about 2 KW PEP input iIn the S535B
mode and left in that mode for viden transmission
PROVIDED THAT EXCITATION IS ADJUSTED SD THAT THE POWER
INPUT WITH PICTURE DOES NOT EXCEED ONE KILOWATT D-C.
This procedure will normally produce less picture powar
output (and higher plate dissipation) than proper SS5TV
video operation in the CW/TUNE amplifier mode.



3.4 FINAL ADJUSTMENTS, ALPHA 374 BANDPASS MODE ONLY: The preliminary
checks described in section 3.2 (pags 3¢} must be performed to
determine that lovad SWR is no greater than about 1.,5:1, and
therafom suitable for BANDPASS opsration, Highest efficiency,
however, will result if load SWR is 1,311 or less (2% REFL pwr),

Jeds1 Set BAND switch to the broadser index line for the ama-
teur band desired; wse *10 LO" for 28«29 MHz, "10 HI"
for 29-29,7 MHz. Set the 55B=CW/TUNE toggle switch ta
the appropriate position from TABLE IIa, Push PLATE,

3.4,2 With exciter/transceiver sst up for the desired mode of
oporation, very slowly increase exciter output from
zero {with normal modulation applied if 558 or SSTV)
until either (1) the PLATE meter reaches the maximum
indication desired for normal oparation OR (2) the
PLATE OR GRID meter maximum indication reaches the
maximum value listed in TABLE IJa {excessive peak grid
current will alse bes indic ated by heavy, bright flash-
fng of the red LED indicator). On CW, FSK, ar SSTy,
excitation may be increased until grid current reaches
+12 to 15 amperes maximum (bright ifillumination of the
red LED), provided the maximum acceptable or desired
plates current is not excesded,

3.4,3 On SSB voice the final exciter output setting should
be such that with normal voice modulation the highest
PLATE meter deflections do not frequently exceed the
maximum value determined by legal or rating considera-
tions, and GRID meter peak deflections do not excaed
approximately ,05 amperss (rad LED not brightly flashing).

3e44e4. Press f IO button and note highest mater reading on
the red :)=2 KW scale under sustained, normal modulation,
This reading, when transmitting CW (key-down), FSK, or
SSTV should approximate at least S0% of the d-c power
finput calculated by multiplying d-~c plate current times
plate voltage (see 3.3). On S58 voice, note the highest
meter reading with PEP button depressed, under sustained
modulation; the highest FWD power indication should
approximate at laeast 50% of the highest PEP indication
with a well-matched load, or at least AD% otherwise.

3,4.8 1In normal amateur (U.S,) "maximum legal pawer™ SSB
voice operation, approximate maximum meter readings
on modulation peaks will be PLATE 0.4~0,5 amperes,

GRID ,03-«,06 amperes, PEP 1.2-2.0 KW, and FWD D,5-
Ted XW, IF ANY READING DIFFERS SUBSTANTIALLY FRODM
THESE FIGURES, AND ESPECIALLY IF GRID CURRENT IS MUCH
HIGCHER OR FWD POWER LOWER, CAREFULLY RE=CHECK THE LOAD
SWR AND ALL ADJUSTMENTS,

3:,4,6 Continuous monitoring of amplifier performance with an
in=-1ine rf oscilloscope - particularly in the case of
BANDPASS ALPHA 374 operation with a moderately mis-
matched load.-permits precise adjustment for optimunm
parformance {(maximum output, minimum distertion) to be
accomplished very quickly and nasily sven while voice
transmissions are bsino made. The utility of such a
monitoring ‘scope is great and can hardly be exaggerated,
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GVERLOAD PROTECTIVE FUNCTIONS:

3¢0.1 GRID QUERCURRENT RELAY - If amplifier orid current
substantially exceeds normal maximum valuvaes, the grid
ralay automatically latches the internal T/R relay
circuits in the receive condition. This oceurrence
i1s indicated by bright illumination of the red EXCESSIVE
GRID CURRENT LED, even after excitation is reduced or
removed. The grid relay is reset and normal operation
restored by momentarily returning either the exciter to
receive (releass PTT or VOX) or the amplifier to STANDBY,
CORRECT THE CAUSE DOF EXCESSIVE GRID CURRENT BEFORE
RESUMING OPERATION,

34542 PLATE OQUERCURRENT RELAY = The plate relay 1s actuated
1f d=-c plate current exceeds ths normal peak value,
which may occur as a result of overly-heavy amplifier
loading or load mismatch, overdrive, or a fFault in the
RY or plate circuits external to the power supply.

Plate overcurrent actuation is squivalent to prasaing
the OFF power switch; all a-c power is removed. BEFORE
RESTORING POWER BY OPERATING THE ON POWER SWITCH, SET
THE OPERATE-STANDBY SWITCH 70 STANDBY. Corract the
cause of excessive plate current befors resuming opera-
tion, Allow tubss to reach operating temperature for
at least 10-15 seconds after restoring power, and be
cartain that excitation is removed, before switching
the amplifier back to OPERATE,

JeDe3 PRIMARY LINE FUSES - As describsd in section 2.3, the
blowing of one or both fuses gens rally indicates gither
(1} excessive average d~c plate input over a parind of
several ssconds or longer (e.g., carrier aparation at
2+ KW for more than 1=2 seconds) or (2) a fault in the
transformer or high voltage power supply. UNLESS IT IS
KNOWN THAT FUSE FAILURE WAS DUE TO TEMPORARILY-EXCESSIVE
POWER TNBUT, DO NOT REPLACE FUSES AND APPLY A~C DPOWER
UNTIL THE PROBLEM HAS BEEN DETERMINED AND CORRECTED?

TO DO DTHERWISE MAY RESULT 1IN DESTRUCTION UF TRANSED RMER,

HY RECTIFIERS, STEP~START CIRCUITS, OR OTHER COMPONENTS.

CAUTIONS THE HIGH VOLTAGE SHORTING "CROWBAR™ SWITCH LOCATED ON

THE HY RECTIFIER BOARD PLACES A LOW=RESISTANCE SHORT ACRODSS

THE HIGH VOLTAGE SUPPLY WHENEVER THE COVER IS OPEN UNLESS
THE CROWBAR IS MECHANICALLY DISABLED, ALSO, THE AMPLIFIER
TUBES DO.NOT RECEIVE COOLING AIR WHEN COVER IS OPEN, DO MOT
APPLY A-C_POWER TO THE AMPLIFIER WITH THE TOP COVER OPENT

REDUCING_EXCITER POWER OUTPUT: If the exciter or transceiver

uased to drive tha ALPHA 374 or ALPHA 274 amplifier is capable

of substantially greater powsr output than the 100 watts nomi-
ntlly required Por full-power 558, soms difficulty may be
experienced in avoiding occasional overdrive due to exciter
output "spikes.” This problem may be avoided by taking any of
saveral steps to effectively limit exciter peak output,
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3.6.1 ALC CONTROL ALPHA 374 provides negative-going ALC voltage up to -5
+to —15 volts maximum, depending on circumstances. (Contact factory for
info on changing to positive-going ALC if required by transceiver.) The
power level at which ALC control begins is set by ALC threshold trimpot
R219, located near the top of plug-in board CB2. R219 should be adjusted
so that, with voice SSB modulation, and with PLATE meter butten depresced,
the maximum swing ef the meter on voice peaks Is approximately 0.45 ampere,
corresponding to (U.S.) maximum legal power of 1 kW average d-c input.

Set exciter mike gain so that exciter ALC meter indication is normal; if
no ALC metering is provided, set gain so that red EXCGESSIVE LED on ALPHA
flashes only on voice crests, not centinuocusly.

3.6.2 REDUCED EXCITER LOADING The peak power output of exciters lacking
satisfactory ALC capability may be reduced by initial tune-up of the ex-
citer to provide less than maximum available output. In most cases this
requires only that exciter loading be reduced- so that, at full drive,
exciter plate current and power output are reduced as desired.

3,6.3 REDUCING EXCITER JFRRATING VOLTAGES Peak exciter output power may be
reduced, if necessary, by lowering the applied plate, screen, or collector
d-c voltages to the output or driver stages. This should be attempted
only be personnel familiar with the equipment and capable of insuring
proper cperation under the changed conditions.

3.6.4 RF ENVELOPE CLIPPING In addition to usefully increasing 'talk power’
under some conditiens, & well-designed and properly-operated 'rf clipper'
may be used to establish a controlled peak exciter output power level,
provided an output control exists, or can be installed, between clipper
cutput and the exciter final amplifier stage.

3.6.5 RF ATTENUATOR PAD A resistive attenuator may be installed between
the exciter output and amplifier input to absorb excess drive power. It
is necessary to switch the pad out on receive, or otherwise to insure
that it does not also attenuate the received signal fed to the receiver.

3.7 OPERATING WITH PRIMARY POWER OTHER THAN 120/24Q0 V, 3 WIRE WITH NEUTRAL:

3.7.1 120 VOLT OPERATION In short cable from transformer Tl te¢ plug Fl, note
white/black and white/gray #16 wires spliced together and capped. Separate
them, re-connecting white/black to the similar white/black wire coming
from the.plug Pl and previously un-connected to anything. Connect white/
gray to white/gray, similarly. Remove cap of P1l; note black jumper f{rom
pin 6 to pin 1. Remove this wire only from pin 1 and re-connect to pin 8.
Install 20 ampere ceramic-body fuses, type 3AB or ABC. Connect power
cable green wire to ground, white to 'cold' and black to 'hot' line wires.

3.7.2 240 VOLT, 2 WIRE OPERATION Note the #22 green wire on one lug of inter-
lock switch S5; remove its opposite end only from the fan lug and re-connect
to one lug of the upper fuse post (fITTh—ET¥her (a) replace 700 ohm/8 watt
resistor Rl with a 2000 ohm/25 watt resistor OR (b) insert an additional
1000-1500 ohm, 12 watt resistor in series with the existing 700 ohm unit.
Remove cap from plug Pl; remove black #22 jumper between pins 6 and l.
Connect a new wire to pin 6, route it out through the cap, and connect it
to the existing junction of the short #16 white/black and #16 white/gray
wires coming from the transfermer and capped off within the cable. <C{on-
nect cable to power source as in 3.7.1 above, .

3,7.3 OPERATION FROM 120/208 VOLT 3 PHASE POWER, OR ALTERNATIVE ARRANGEMENTS
FOR 240 VOLT, 2 WIRE CONNECTION -- Contact factory.
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SECTION 4 ~ MAINTENANCE AND TROUBLE SHOOTING

ROUTINE MAINTENANCE: Your ALPHA amplifier should be inspected

at regular intervals and cleaned as necessary to prevent

accumulation of dust and dirt. Any accumulation should be
loosened with 2 soft brush and carefully removed with a
vacuum cleaner. Particular attention should be given to
high voltage and c¢ooling airflow areas, including the high
valtage receitifer board CB1, plate blocking capacitors
Ci2 and €13, bypassss C14 and C1%, the power transformser,
blowsr, and the air intakse and exhaust screens.

An occaesional check shauld also he made to insure that cooling
airflow is normal, With the palm of the hand held about 4 teo

S inches from the exhaust port, cool airflow should be felt
within 30 seconds to one minute after initial amplifier turn-on.
After an sxtended transmission, exhaust air should not be so

hot as to prevent holding the hand 3 to 4 inches from the
exhaust port for at lesast 5 seconds. Blower spsed depends

to some axtent on a-c line voltage; if cooling appsars to be
marginal or ipadeguate, or if blowsr noise is excessive, con-
tact the factory for information on adjusting blower speed.

ADJUSTMENT AND ALIGCNMENT:
ALC THRESHOLD = The level of grid current at which ALC

putpu- bagins to rise ("ALC thrnshuld") is controlled by

the v lue of R219 on control circuit board CB2, This value
i1s fa .ory set for normal operation inte a matched load,

but m. y be changad 1f nocessary to satisfy a different set
of operating conditions., This is best accomplished with the
alid of an in=line monitoring oscilloscops, under actual
operating conditions with ALC fesdback in use, NOTE: Some
models employ a predetermined valus fixed resistor at R210,
while others use a trimmer potentiometer., DO NOT IN ANY CASE
UDPERATE THE AMPLIFIER WITH THE TOP COVER REMOVED, OR SERIOUS
DAMAGE TO TUBES OR POWER SUPPLY MAY RESULT:

BANDPASS FILTER ALIGNMENT - The bandpass output filters for

the amataur 80 through 10 meter bands are factory alioned for
optimum high power SSB operation into a matche d 50 ohm load.
No read justment should be attempted without first econtacting
the factory for information relative to providing the special
cooling required to avoid tube damags during adjustment, as
well as relative to access to adjustments and the actual align-
mont nrocedure itself,

TROUBLESHODTING « Any teschnician famjiliar with high pouwer
vacuum tube linear amplifier techniques, as wsll as with basic
solid state discrete daevices, should sncounter little diffi-
culty maintaining and servicing ALPHA series linears., Circuit
opsration is described in SECTION 5, Tha following chart lists
several possible problem areas and sugqgests prnbabla causes and
corrsctive actions.
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TABLE III - TROUBLESHOOTING SUGGESTIONS

SYMPTOMS

Nothing at all happens

when ON switch is
actuated (no fan, no
HY indication).

Fan operates but low or

zerno HY meter indicationg

meter doss not 1light.

During apparently normal
operation, all power is
suddently cut off from

amplifier (no HY).

Intarnal T/R relay fails

to operate when transmit-

ting; drive power fesds

thru to loady HY normal
and meter lamps light d.

Low power output on all
bands in both MANUAL and
BANDPASS positions.

Low power output in
BANDPASS posaition only,
bands.

Red and/or green GRID
CURRENT LED indicators
light more frequantly or
more intemsely {(or less
so) than normal,

Distorted output aignal,

Fuses
are okay, primary a=-c ok.

PROBABLE CAUSE & CORRECTIVE ACTION

1)

4
4)

lany =

1)
2)

Impropsr external a-«c wiring, or
external breaksrs or fuses open,
Cover interlock 55 not closed.,
Trensformer connectors P2-42 not
properly mated,

Fuses F1=F2 blown due to excessive
average plate pswer input, or short
circuit in high voltage powsr sup-
ply. Check C24, S101, T1, D101-D104,

Fuse F1 {(only) blown ...see above.,
Plug~in board CBZ not properly in-
stalled; defective +24 volt supply.
Chack +24 volt line at jack JG(AUX).

Plate overload relay tripped by
excassive power input,

Momentary interruption of primary
pOWeTr ,

Actuate ON switch to restore power,

No axternal raslay (RLY) control
switching provided, or defective
cable or connactors,

Amplifier switched to STANDBY mods,
IF RED "EXCESSIVE"™ INDICATOR IS
steadily lighted, grid overcurrsnt
relay tripped. Reset by momentarily
switching exciter to receive or
amplifier to STANDBY, then back,

Low primar y a=c line voltags.
Inadequate drive power.

Dafactive or damaged tube(s).

Severe load mismatche duve to shorted
cabls or lo-pass filter, etc., which
affects all bands.

Excaessive load SUR:; out=of=band opera- |
tion or bandswitch set wrong ; defec-
tive cable, lo=pass filter, antenna
traps or tumer, fittings, etc.

Bandpass output ?11tar?s) misaligned,

Excessive load SWR or dafact in foeed-
lins or matcehing system,

Excaessive drive pouwer.
Impropasr tune-up; excessive load 3SWR
in BANDPASS opesration,

3) Damaged bias switch or RF sensor,
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SECTION & - THEORY OF OPERAT ICN

5.1 RF_AMPLIFIER SECTION: Triaode amplifier tubes v1 and V2
{and U3 in ALPHA 374 and ALPHA 274 with PX-1) are connected
in a common grounded-grid configuration, Their indirectly-
heated cathodes eliminate ths need For customary filament
isnlation chokes. Opsrating and standby bias is applied
as a positive voltage from cathode to qrid {(ground), via
decounling choke L1, Bias control circuitry is on circuit
board CB2, described latsr.

RF excitation is fed to the tube cathodes via T/R relay
contacts K4a (and, in 3-~tube wunits, broadband tramsformer
T2, T2 is a ferrite-toroidal-core unit which matches the
J-tube cathode input impedance tc the desired S0 ohm level,)

With bandswitch S5 in any of the MANUAL positions, the plats
tuning circuit is 2 pi-L network tuned by C26 (the manual
TUNE control) and loaded by C32 (manual LOAD control).,

ALPHA 374 ONLY: With 55 in any bandpass peosition, the manual
tuning and loading controls C26 and C32 are raplaced by
fixed and factory preset capacitors €23-C25, C27-C31, C33,
and C40. In combination with the corresponding coil taps,
also selected by S5, these components constitute areset
bandpass filters for each amateur band., Each transforms

a nominal S50 ohmresistive 1load to the required plate lcad
impedance across the band as wall ~s suppressing the second
and higher order harmonics in the ¢ tput signal,

KWhile the load impedance ssen by tr. tube plates varies
somewhat across the width of each band, with normal line
voltage and a matchad leoad the ALPHA 374 in BANDPASS posi-
tions is generally capable of delivering at least 500 watts
of carrier output (CW/TUNE mode) and 1000 watts of PEP 558
voice output (S58 mode) across each band.

BOTH MODELS: CAUTION NOTE - The Eimac 8874 tubes 2re rated
for a maximum plate current of SO0 ma each under voics modu-
lation conditions on S5S8; the limit under key-down carrier
conditions is 250 ma., To avoid possible tube damage, do not
opgrate the ALPHA 374 or ALPHA 274 key-down for more than

2-3 seconds with plate current exceeding 300-350 ma per tube.
Because pf powsr supply and tube cathode characteristics,
actual power output available under S5S8 voics conditions may
hea significantly greater than that observed key-doun,

Toroidal coil T3 and associated components make up a conven-
tional rf directional ccupler; C41 provides a long decay
time constant which permits the corresponding RF FWD WATTS
scale to be calihrated in terms of approximate repgtitive
peak rf power., Thus a useful indication of RF output is
nrovided under 5S5EB voice conditians,
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Diodes D7 and DB and associated components constitute an
rf excitation detector. With rf drive of approximately
100 milliwatts, sufficient negative~going d-c is derived
to actuate the electronic bias switch on eircuit board

£B82. |

POWER SUPPLY AND FRONT PANEL: Main power relay K1 is con-

nected in a latching arrangement controlled by momentary
ON-OFF switch S1, Step-start resistors R3 and R4 limit

the initial inrush current (primarily due tc charging of

high voltage filter capacitor C24) when a-c power is eppliad.
When the surge subsides after a few milliseconds, K2 closes
and shorts out R3 and R4,

Relay K3, controlled by CW/S5TBY~S5SB switch 52, selects

primary taps on powsr transformer T1 to provide either

high (2200 V nominal) or low (1400 V nominal) d-c plate
voltage. A third pole on K3 =alects the proper tap to
maintain filament voltage at 6.3. An additional low voltage
center-tapped winding on T1 provides power to board CB? which
contains low voltage rectifiers and requlators, bias circuits,
etc,

High voltage a-c from T1 is rectified by full wave bridge
D101 through D104 and filtered by oil filled capacitor C24.
R101 through R10S provide a safety hleed-down of £24 when
power is removed; R106-R109 constitute a precision (1%)
multiplisr for HV metering via multimater M1, (These recti-
fiers and resistors are located on circuit board C81, which
is mounted direct’y atop t*s insulator studs of C24,

Resistor RS is a surge suppressor which limits the maximum
possible momentary peak current whijch can flow as the result
of any high voltage (B} to ground fault, and protective diode
D4 provides a fault current returs path around the bias cir-
cuits. In the evant of such a high voltage to ground fault,
the voltags drop across RS is reduced by R110 and D10S to a
maximum of 5% volts, suitable for actuation of the plate
overcurrent relay located on CB?2,.

Fushbutton switch S3 selects the circuit parameter to be
displayed by multimeter M1; whan the PEP button is depressed,
the second pole of switch 52 (CW/TUNE-SSB) established the
appropriate meter scale factor, |

AUX jack J6 may be used as a convenient external test point
for checking the +24 volt d-c line, as well as to supply a
few milliamperes af current for operation of an external
gelectronic T/R switch or other option,
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5.3 CONTROL CIRCUIT BOARD CB2: Plug-in circuit board CBZ con-
tains low voltage rectifiers and regulators, bias, grid
and plate metering, warmup time delay, ALC, and overload
monitoring and control circuitry.

PLATE CURRENT METERING, PEP METERING, PLATE OVERCURRENT RELAY -
Plata current (returning from tubs cathodas to 8-) flows
through R201, R202, 0206, L2011, and K201/R240, The voltage
drop across R202 is isclated by D204 and used to meter d-c
platas current with a suitable multiplier resistor, R204,

(Diode D20% provides a voltage drop to compensate for t he

drop across D204 (and D20%1 and D203}.)

The drop across R202 is alsp isclated by D203 and used to
charge (202; combined with multiplier resistor R205, this
nrovides a fast-attack-slow-dacay signal praportional to
peak plate current. With suvitable choics of scale factor
multiplier resistors R205 (SSB mode) and R205 plus R206
(CW/TUNE mode) to compensate for nominal plate valtage, a
useful meter indication of peak d-c power input is achieved.
Recause C202 cannot charge instantly to the full peak valus
of the voltage drop across R202, the meter does not respond
to isolated signal peaks, but rather to repeated or sugstainac
values of peak plate current,

Capacitor €201 is charged via D201 to the value of valtage
drop across R201 plus R202. Its discharge time constant is
approxima*ely 0.5 second. When the voltage across C201 de-
cays to silightly less than that across C202 {(approximately
one =-half sacond after both are charged by a plate current
peak), D202 goes into conduction and C202 discharges throuah
R20% with a time constant of approximately one second, Prior
to D202 conduction the discharge time constant of C202/R205
is about 7 seconds, thus for approximately one-half sacond
after a current peak occurs the PEP meter appears to "hang"
at its peak value, then discharge rapidly when DZ0Z begins
to conduct,

Resistor RZ40 is selectsd in production so that a stsady
or momantary crest of plate current aof approximately 1.5

" amperes is sufficient to actuate the relay, K201, Contacts
K201a then momentarily remove coil voltage from primary power
relay K1, unlatching it and disconnecting all a-c power from
the amplifier, As previously mentioned, zener dieds D105
protects K201 from extreme coil voltage surgss in the svent
of a hich veltage fault, while still permitting the overcur-
rent relay to trip quickly and protect the amplifier,

LOW VOLTAGE POWER SUPPLIES - Low voltage a-C from T1 is recti-
fled by D217 and D219 to yield approximately 25 to 40 volts
d-c after filtering by €208, Regulated +24 vdc is prT ovided
by three-terminal monolithic voltage regulator ICY (this
voltage may drop to slightly lesss thanm 24 yde in the CW/TUNE
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condition; normal operation is not affected in any way ).

0216 and D218 provide & negative de-c voltage which is filtered
by C209 and requlated to -18 volts or less (for the ALC ampli-
fier) by zener diode D225.

TIME DELAY AND "READY" CIRCUIT - At initia)l power turn-on,
+24vdc becomes available at the output of ragulator IC1, VYoltage
divider R235-R236 provides approximately +18 vdc to supply time
delay MOSFET Q209. Timing capacitor C211 charges through R238
with a time constant of approximately 70 seconds; Q209 provides
an extremely high impedance load which has negligible effect on
timing, and drives the coil of delay relay K203 via D220 and
R237. Approximately one minute aftsr turn-on, this coil voltage
reaches the pull-in level and contacts K2032 closs, latching

the relay via R239 and D22%1. +24 vdc is thus applied to ths
"ready” line via PCB pin 13, lighting the meter lamps and proe-
viding power to the T/R relay and bias switeching cir cuits via
STANDBY=-OPERATE switch S4,

BIAS CIRCUITS ~ +24 vdc from the requlator is applied to the

tube cathodes via R207, cuitting off plate current, With S4 open
(amplifier in STANDBY), no control voltages are applied to trans-
istors G201 through Q204 and all remain "off." When S4 is closed
(OPERATE)} but no external short is applied to the ralay line via
RLY jack J3, various operating voltages are applisd to thess
transistors via pin 16, contacts K202a, and relay coil K4 bstwesn
pins 17 and 18; 211 transistor: are aiased in wch a way that
G202 and Q203 remain "off,” hou ver, so that te Ffull +24 volts
bias remains on the tube cathor s.

Placement of a short across RLY jack J3 to put the amplifisr in
tha transmit condition drops voltage at pin 17 from +24 to zero,
cutting off Q204; Q203 is thus driven to saturation by +24 yolts
from the "hot" side of tha T/R relay line (pin 18) via R208,
Under this cendition, R207 and R209 operate ags a voltage divider
to reduce tube cathode bias (which is applisd via D206 and pin 2)
to a vaiue of about 10-12 volts; this bias level maintains the
tubes at plate current cutoff with low plate voltage in the
CW/TUNE mods, but allow a small amount af plate current to flow
in the higher-plate~-voltage S5SB mode., Biasing the tubes slightly
into conduction under idling conditions in the 55B-transmit con-
dition prevents a threshold “switching” effect under very low
drive signal conditions, yet results im extremely lew power waste
and heat dissipation with no signal, Exesllent linearity is
achieved on SSB by lowering tube bias further when an excitation
signal is present. Negative d-c output from the rf excitation
sensor in the rf amplifier section is applied to Q201 via pin 11;
when drive power reaches ahbout 100 milliwatts, Q201 is cut off
Q202 switches fully on so that its collector veltage drops to
very nsar zero. Jube operating bias is then only slightly qreater
than the 5.1 volt drop of z2ener D222,
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Bias switch Q202 is arranged to function as & maximum grid
current clamp, providing a measure of protection against
sayers over-excitation of the amplifier. Diodes D207 thru
D209 clamp the base of Q202 to a maximum level of +1.8 vdc.
The primary grid current return path for the amplifier is
via D222 and the collector-emittesr of Q202, through R217 to
ground {other resistors connected to the emitter ars of much
larger value than R217 and have negligible effact). As the
IR dreop across R217 due to grid current approaches one volt,
with 202°'s base clamped to +1.8 volts, Q202 goes out of the
saturated condition and its collector-emitter drop begins to
rise, increasing the amplifier cathode bias. If amplifier
excitation is increased sufficiently to drive grid current
above ahout 175 to 200 ma, the coallector voltage on U202
rises abruptly and any additional grid current returns to
ground via D210, D223, R226, D213, K202, and the external
relay line via pin 17. Continued increase in excltation

and qrid current will actuate K202, closing the normally
open contacts of K202a and latching the relay via D212,

The latching voltags from K202a (N.0,) is alsec applied to
0208 (see discussion below), turning on the red EXCESSIVE
LED indicator on the front panel, Actuation of K202 re-
movaes +24 vdc from the T/R relay line at pin 18, latching
tha amplifier in the receive condition. The grid overcurrent
relay (K202) may be reset to normal by (a) switching the
amplifier momentarily to STANDBY which removes +24 volils
from pin 16 or (b) momentarily returning the exciter to

rece ive, thus opening the extsrnal relay line (disconnecting
pin 17 from ground) and removing the ground return for coil
K202,

LED DRIVERS (RED AND GREEN INDICATORS) - Bias switeh (202,
as just described above, is designad to limit amplifier qrid
curr ent to about 200 ma, while the normal range of maximum
sperating grid current does not normally exceed 100-150 ma,
The value of R217 is such that the drop across it reachss
ahout 0.7 volts - sufficient to turn "on" Q205 - when grid
current reaches the lavel at which reasonable amplifier
efficiency is achisved. Typical values (which may, howaver,
vary somewhat from amplifier to amplifier) are about 7 cohms
Ffor R?17 and thus 100 ma grid current to turn on 0205, Ths
collector current of Q205 flows through green (NORMAL) LED
D6, so that the initial threshold of D6 illumination indicates
arid current approaching an efficient “peak sig nal” level.

Q208 controls the red (EXCESSIVE) LED indicator in identical
fashion, except that voltage divider R219-R223 delays the -
transistors turn-on threshold so that red LED DS lights at

a higher qrid current than doss D6 initially, R219 is factory
adjusted {or selscted, if a flixed resigtor) so that red LED
(and ALC - ses below} threshold occurs as amplifier qrid cur-
rant just approaches the area where lineariiy begins to detaer-
iorate.
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The grid current at which red LED DS begins to turn on is
typically 20-30% greater than that for the green LED D6...
commonly 130 ma. Because of amplifier tube characteristic
variations, some variation in “normal” grid current levels
occurs between different amplifiers; the valuss of R217,
R219, and R216 ars established in production to compensate
for such variations,

AUTOMATIC LEVEL CONTROL (ALC) ~ Transistors 206 and Q207
generate a negative-going d-c output voltage as amplifier
grid current rises above the threshold sstablished by R219,
as previously desscribed in the case of the red LED indicator
circuits, With grid current below ths threshold level, Q206
1s cut off; Q207 is drivem into conduction via R230 and
D224, so that its emitter is clamped a small fraction of a
volt negative with respect to ground. When the voltage
across R223 reaches about 0.7 volts (at approximately tha
same grid current required for red LED threshold), Q206
begins to conduct., The decreasing positive voltaqe at Q206°'s
collector allows the base of Q207 to go negative, followed
by its emitter and the ALC output at pin 9. At a grid cur-
rent about 20% above ALC fand red LED) threshold, Q206 is
fully "on" with its collector clampsd near zero voltage;

the base of Q207 is then clamped at about =18 volts by zeaner
D224, and the (unloadsd) ALC output voltage is about the
sam@. Maximum ALC voltage in actual operation depsnds to
some a@xtent on the “"knee" characteristies of D224 and on

the value of load acros s the AL cutput jack, but a maxi-
mum swing of 0 to =10 volts is typically aveilablae,

GRID CURRENT METERING = Grid current is metsred by measur-
ing the IR drop acrobss R217, with R216 salected to provide

a8 suitable scals factor,
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SECTION 7 - STANDARD ELECTRICAL PARTS

7.1 RF_SECTION

vi, V2, VY3

CIRCUIT SYMBOL | DESCRIPT ION

ci, C2, C3, C4 .D1 to .05 mfd/500 volt disc ceramic
ts, ¢6, C?7, CS, C39 .01 to .05 mfd/S0 volt disc ceramic
ce, £37, C38 001 to .D05 mfd/50D0 velt disc cer.
c10, C11, C16-C22 2300 pf/500 volt feedthru ceramic
C12, C13 1000 pf/S XKV transmitting ceramic
C14, C15 002 to ,005 mfd/3 KV disc ceramic
£23 100 pf + 10%/5 WV transmitting cer,
C24 40 pf + 10%/5 KV tranmsmitting cer.
C25 10 pf + 10%/5 KV transmitting csr,
£26 15-170 of/3 KV air variable ?TUNE)
c27, C28, L?29 20-200 pf/1.5 KV air variable

C306, C31 10-75 pf/1,5 KV air variable

C32 20-500 pf/2 XV air variable (LOAD)
C33 330 pf/5 KV transmitting cer. or mica
C34 5 pf/ 1 KV disc ceramic

C35 270 pf/500 V dipped silver mica

C36 7=100 pf mica compression trimmer
C40 50 to 100 pf/5 KV transmitting cer.
D7 through D10 1N4148, 1N9148, or equivalent

Ké DPRT 15 amp., 26 VDC; Allied BOT6<D
L1, L3 15 microhenry/1 ampsre choke

L9 1.0 to 2.5 mhy/100 madc RF choke
L13 1 mhy miniaturs molded choks

R7, RB, RO 100 ohm/ 2 watt composition

R10 100 ohm/10 watt non-inductive

R11 2.2 ¥/1 uatt composition

R12, R13 22 ohm/% watt composition

R14, R15 Selected in production; ¢ w. comp.

Fimac 8874 caramic-metal air cogled
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7.2 POWER SUPPLY AND PANEL (EXCEPT CB2

CIRCUIT SYMBOL DESCRIPTION
B84 | Nominal 415 CFM; Howard 4458 fan
£24 (or Ca1) 30 mfd/2600 velt oil filled
c3io, €31, C32 .001 to .005 mPd/500 V disc ceramic (may
also be designated C37, C38, C39)
01, D2, D3 1N40D4 or equal (400 PIV/% Amp. silicon)
D4 400 PIV/3 amp (100 A surge); Motorola MR-504
D5 rRed light emitting diode; matorola MLED=-650
D6 Green LED3 Motorola MLED-750
D101 through 0104 3 KV pIv¥/silicon stack; special
D10S 51 valt/5 watt zeners 1ND389 ar equivalent
F1, F2 10 amp/250 volt; Littelfuse 3AB or Buss ABC
N Cinch=Jones 5-312-CCT or squivalent
Kt, X2 OBST or DPDT/15 A/26 ¥DC; Allied BOTE-D
K3 2007 /10 A/ 24-26 VDCy P~B type KUP
m1 0-1 made full scale, tavt-band; Modutec
N Cinch-Jones P-312-CCT or eguivalent
R1 700 ohm/8 watt wirewound
R2 250 ohm/10 watt adjustable
R3, R4 10 ohm/ 12 watt wirawound
RS 25 ohm/25 or S0 watt wirewound
R6 240 ohm/2 watt (220 to 330 obm okay )
R101 thru R105 220 K/2 watt composition
R106 thru R108 1 meg/1% typs RN=65D
R10D9 4.7 to ETK/g watt composition
R110 3,3K/2 watt composition {may vary lot-to~lot)
S1 8P0T momentary; Cutler-Hammer 7509K5 ar equal
g2, 54 DPST togale; Cutler-Hammer 8370K27C or equeal
83 Special pushbutton assembly; Cantralab
S5 SPOT interlock assembly; Microswiteh 17ACTT
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ETO/"ALPHA" PRODUCTS WARRANTY

EHRHORN. TECHNOLOGICAL OPERATIONS, INC.(ETC) WARRANTS AS FOLLOWS
EACH NEW ELECTRONIC PRODUCT OF ITS MANUFACTURE:

(1)

(2)
(3)

(4)

(5}

(6)

Workmanship and all components except rf power tubes are
guaranteed for EIGHTEEN MONTHS (VOMAX only, twelve months)
from date of original purchase if used exclusively in
licensed amateur radio service, and for ninety days if

used 1n non-amateur service.

Power tubes are warranted by their manufacturer; ETO will
asslist owners in securing warraniy service if requested,

Warranty does not apply to repalr of damage resulting from
improper maintenance or repair, misuse, neglect, abuse, or
improper installation, nor to units not cperated in accord-
ance with specifications and instructions furnished by ETO,
nor to units repaired or altered by persons not authorized
by ETO, nor in cases where the serial number hasg been re-
moved, altered, or defaced.

If a malfunction is suspected, before attempting repairs or
returning equipment toe ETO for service the owner shall con-
tact selling dealer or factory service department, providing
model and serial numbers plus details of equipment hook-up,
accegsory equipment used, operating conditions, and abnor-
malities observed. ETO will furnish a new part 1n exchange
for any covered defective part or, if it is determined that
factory service is required, will authorize return to factory.
Equipment authorized for return shall be shipped fully prepaid
and insured via United Parcel or air freight (to Colorado
Springs airport only), using only FACTORY APPROVED PACKING;
REMOVE POWER TRANSFORMER BEFORE SHIPPING ANY UNIT WHICH WAS
ORTGINALLY SHTIPPED FROM THE FACTORY WITH TRANSFORMER REMOVEL!

In order to recelve warranty service, owner must have returned
a completed warranty registration form to ETO within 15 days
of original purchase, or must provide proof of purchase date
when requesting service. Warranty will be transferred to sub-
sequent owner provided he notifies ETO in writing of his name,
address, date of purchase, and the equipment model and serial.

No person is authorized to assume for ETO any liability,
other than as set forth in this warranty, in connection with
our products. ETO reserves the right to change its products
as 1t deems desirable, without obligating itself to make
such changes available for previously manufactured products.

{(UNDER PROVISIONS OF THE FEDERAL MAGNUSON-M(0OSS WARRANTY ACT,
THIS WARRANTY POLICY IS CLASSIFIED AS A LIMITED WARRANTY.)

EHEHORN TECHNCOLOGICAL OPERATICNS, INC.
Industrial Park (P.0. Box 708}
Canon City, Colorado 81212
Phones: {(303) 275-1613

L/1/77





