
ALPHA 374

INSTRUCTION MANUAL

READ THIS INSTRUCTION MANUAL THOROUGHLY BEFORE 

APPLYING POWER TO THE AIHPL IF IE  R I FAILURE TO DO 

SO WAY RESULT IN SERIOUS DAIHACE AND VOIDING OF

WARRANTY 1



TABLE OF CONTENTS

; ;TI0N 1 - 1 . 1  GENERAL DESCRIPTION ................. .la
1.2 SPECIFICATIONS AND RATINGS ...........la

JECTION 2 - INSTALLATION
2.1 UNPACKING........................... 2a
2.2 TRANSFORMER INSTALLATION .............2a
2.3 ELECTRICAL INSTALLATION............. 2"b

SECTION 3 - OPERATION
3.1 CONTROL FUNCTIONS ................... .3a
3.2 INITIAL AMPLIFIER ADJUSTMENT . . . . .  3^
3.3 FINAL ADJUSTMENTS, MANUAL TUNING . . . 3e
3.4 FINAL ADJUSTMENTS, BANDPASS TUNING . . 3g
3.5 OVERLOAD PROTECTIVE FUNCTIONS .........3h
3 .6 REDUCING EXCITER OUTPUT ...............3h

SECTION 4 - MAINTENANCE AND TROUBLESHOOTING ...........4a
SECTION 5 - THEORY OF OPERATION..................... 5a
SECTION 6 - SCHEMATICS AND ILLUSTRATIONS .............6a
SECTION ? - PARTS L I S T ............................. 7a
AMATEUR RADIO PRODUCTS WARRANTY . . . .  Inside Rear Cover

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
INDUSTRIAL PARK 

Canon City, Colorado 81212 
Phone (303) 275-1613



la

1.1 GENERAL DESCRIPTION
The ALPHA 3?4 is a high power linear amplifier incorporating 
major advances in engineering and construction. It is rated 
for continuous service at maximum legal amateur power (FCC 
r u l e s ) in SSB, CW, FSK, and SSTV inodes.
Exceptional power capability is achieved in combination with 
uniquely 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 
ETO'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 bands 
for 80 through 10 meters without manual tuning adjustments.
In addition, available manual controls also permit operation 
on out-of-band MARS and other special frequencies from 3*5 "to 
30 MHz.

1.2 SPECIFICATIONS AND RATINGS
Frequency 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 Outputt Typically up to 1.5 kilowatts PEP/SSB, 600+ 
watts carrier, continuous duty, manual or bandpass modes into 
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 i Nominal 30 'to 40 watts drive per kilowatt 
d-c input; typically 100 watts PEP, 40 watts CW/FSK/SSTV.
Input Impedance 1 Nominal 50 ohms resistive; input VSWR typically 
1 .5*1 or less across frequency range.
Output (Load) Impedance: Bandpass mode - 1,5*1 VSWR or less 
relative to 5° ohm resistive; Manual tuning - 2:1 or less VSWR.
Tube Complement: Three Eimac 88?4 ceramic/metal triodes.
Primary Power: Normally wired for 120/240V, 3 wire with central 
grounded neutral (U.S. standard), 50-60 Hz. See section 3*7» 
page 31 for alternative connections, or contact factory.
Physical: Self-contained in one designer-styled, extruded 
aluminum desk-top cabinet with folding tilt stand. Overall 
dimensions 7|-"h. x 17"w. x 13"d. Weight: 52 pounds net; 60 
pounds packed for shipping in two cartons (36 lb. and 24 lb.) 
suitable for United Parcel or air freight.

SECTION 1
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SECTION 2 - INSTALLATION

2.1 UNPACKING: Open cartons and remove amplifier and transformer 
very carefully to avoid damage to cabinet, wires, or connectors.
IMPORTANT! SAVE ALL PACKING MATERIALS FOR RE-USE; ANY SHIPMENT 
OF THE EQUIPMENT IN OTHER THAN FACTORY PACKING MAY RESULT IN 
DAMAGE NOT COVERED UNDER WARRANTY. SHIPPING AMPLIFIER WITHOUT 
FIRST REMOVING POWER TRANSFORMER MAY SIMILARLY RESULT IN SERIOUS 
PHYSICAL DAMAGE NOT COVERED UNDER WARRANTY.
Inspect thoroughly for shipping damage. Remove screws securing 
top cover and slide it open. Inspect interior for damage, loose 
hardware, etc. In the event of damage notify delivering carrier 
immediately. Complete and return warranty registration form to 
ETO promptly.

2.2 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 .? (page 3 1) before installing transformer.
Locate a-c cover interlock switch S5 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
i-20 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 pointing left-right, and 
so that the 15 pin transformer connector PI is at the front of 
the top of the transformer, pointed leftward. VERY CAREFULLY 
lower transformer into position, visually aligning 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, Jl and PI, for proper pin 
orientation and push the fully together until latched. USE 
CAUTION TO AVOID EXERTING ANY ACCIDENTAL PRESSURE ON THE HIGH 
VOLTAGE CIRCUIT BOARD MOUNTED ATOP THE FILTER CAPACITOR INSULATOR 
STUDS, as to do so may cause damage to the insulator seals.
Re-mount interlock assembly S5 as before; close top cover fully 
and replace its two securing screws.
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2,3 ELECTRICAL INSTALLATION; Unless othorwise s p e c i f i e d ,  the 
a m p l i f i e r  is  shipped wired f o r  operation from a standard 
220 to 250 v o l t i  3- w i r e - w i t h - n e u t r a l . s in g le  phase power 
source of 50 to 60 Hz. The green wire in the power cable 
must be connected to the source n e u t r a l  w i r e .  (120-N-120V)

Service w i r i n g  of #12 gauge copper or e q u i v a l e n t , prov ided 
w ith  15 or 20 ampere fuses,  is adequate. TO OPERATE WITH
any  power source  not  as d e s c r i b e d , CONTACT t h e  FACTORY,

RF OUTPUT -  DO NOT OPERATE THE AMPLIFIER AT ANY TINE 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 -  Connectthis jack to the RF output of e x c i t e r  or 
t r a n s c e i v e r  using RG-58/U cabla and an "RCA phono" type p l u g .
With a m p l i f i e r  in the receive c o n d i t i o n ,  in STANDBY, or OFF, 
the e x c i t e r / t r a n s c e i v e r  i s  connected t h r  ough to  the lo ad,  
as required  f o r  normal re ceive  antenna connection ( o r  "bare
f o o t ” e x c i t e r  o p e ra t io n )  by a l l  popular e x c i t e r s  and t r a n s c e i v e r s ,

RLY -  An e x te rn a l  short must be connected across t h i s  jack on 
t ransm it  in order to actuate the i n t e r n a l  changeover r e l a y s .
Use a standard "phono" type patch c a b le ,  which w i l l  normally  
plug d i r e c t l y  i n t o  a corresponding " r e l a y "  jack on the t r a n s 
c e i v e r / e x c i t e r  p r o v i d i n g  a contact c losure  on transmit  o n l y ,

ALC -  A n e g a t iv e - g o i n g  ALC voltage i s  a v a i l a b l e  at  t h i s  jack 
f o r  use with  t r a n s c e i v e r s / e x c i t e r s  equipped w ith  e x te rn a l  ALC 
input ja c k s .  Use a standard "phono” oatch c a b le .  See sect ions
3,2  and 3,6 f o r  a d d i t i o n a l  i n f o r m a t io n ,

AUX -  Plus 24 v o l t s  d -c  is  a v a i l a b l e  at t h i s  jack to power 
l o w - c u r r a n t - d r a i n  a c c e s s o r ie s ,  s u c h  as an o p t io n a l  e l e c t r o n i c  
T/R B w i t c h ,  designed for  use w ith  the ALPHA 374 or ALPHA 274.

FUSES -  Use only 10 ampere* 250 v o l t  ceramic body fuses,  Buss 
type ABC or L i t t l e f u s e  type 3AB, Standard glass fuses may 
cause a m p l i f i e r  damage. Blowing of one or both fuses g e n e r a l l y  
s i g n i f i e s  e i t h e r  ( 1 )  excessive average plate  power input or
( 2 )  a f a u l t  in the high vo l tag e  power supply ,  TO AVOID POSSIBLE 
EQUIPMENT DAMAGE, DO NOT REPLACE BLOWN FUSE(S) UNTIL SOURCE OF 
TROUBLE IS LOCATED AND CORRECTED, (See section 3,5 f o r  a d d i 
t i o n a l  inform ation  on fuses and p r o t e c t i v e  c i r c u i t s , )

♦Change to  20 ampere fuses f o r  120 v o l t  o p e ra t io n .
CAUTION 1 Do not p h y s i c a l l y  locate  the a m p l i f i e r  so that  normal 
a i r  intake or exhaust a i r  f low  i s  obstructed !  keep i t  a t  le a s t  s ix  
inches in f r o n t  of w a l l s ,  d r a p e r i e s ,  e t c ,

WARNING! DO NOT APPLY A-C POWER TO THE AMPLIFIER ITH COVER OPEN:
SERIOUS POWER SUPPLY DAMAGE NOT COVERED UNDER WARRANTY 
MAY RESULT, (See se ct io n  3.5 ^nr a d d i t i o n a l  i n f o r m a t i o n , )
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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 button depressed, 
the maximum swing of 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 EXCESSIVE LED on ALPHA 
flashes only on voice crests, not continuously.

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 OPERATING 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 operation under the changed conditions.

3.B.4 RF ENVELOPE CLIPPING In addition to usefully increasing 'talk power1 
under some conditions, a 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 
output and the exciter final amplifier stage.

3.6.5 RF ATTENUATOR PAD A resistlw 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 120/2^0 V, 3 WIRE WITH NEUTRAL:
3.7.1 120 VOLT OPERATION In short cable from transformer T1 to plug PI, 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 PI and previously un-connected to anything. Connect white/ 
gray to white/gray, similarly. Remove cap of Pi; note black jumper from 
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 2^0 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 (FI). Either (a) replace 700 ohm/8 watt 
resistor R1 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 PI; remove black #22 jumper between pins 6 and 1. 
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 transformer and capped off within the cable. Con
nect cable to power source as i n 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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3.1 CONTROL FUNCTIONS»

ON-OFF -  momentarily l i f t i n g  the switch  toggle  appl ies  a - c  
power to the a m p l i f i e r  ( i n t e r n a l s  r e la y s  close and fan 
s t a r t s ) }  when the e l e c t r o n i c a l l y - c o n t r o l l e d  warm-up time 
delay of  approximately 60 seconds is  complete, the meter 
face w i l l  l i g h t  up i n d i c a t i n g  " a m p l i f i e r  ready*" Depressing  
the ON-OFF toggle  momentarily w i l l  remove a l l  a -c  power«

OPERATE-STANDBY -  In STANDBY a m p l i f i e r  T/R r e la y s  are locked  
in the re c e iv e  p o s i t i o n ;  antenna i s  i n t e r n a l l y  " f e d - t h r o u g h "  
back to the RF INPUT ja c k ,  p e r m i t t i n g  normal e x c i t e r / t r a n s 
c e iv e r  operation without  the a m p l i f i e r .  In OPERATE the a m p l i 
f i e r  T/R r e la y s  are c o n t r o l l e d  by the e x t e r n a l  RLY l i n e .  The 
QPERATE-STANDBY switch  a ls o  may be used to  reset  a g r i d  
o v e rc u rr e n t  re lay  l a t c h - o u t  c o n d it io n  (see se ct io n  3 . 5 ) .

SSB-CHl/TUNE -  In the CUl/TUNE (down) p o s i t i o n ,  o p e ra t in g  c o n d i -  
t i o n s  are proper f o r  continuous c a r r i e r  or  low power operat ion  
(up to 1 .2  KW i n p u t )  of the ALPHA 374, or f o r  manual t u n e - u p .  
maximum e f f i c i e n c y  at  power Inputs of 1 KW or less  w i l l  n e a r ly  
always be achieved in t h i s  p o s i t i o n ,  p a r t i c u l a r l y  in bandpass 
o p e r a t i o n .  In the 5SB p o s i t i o n ,  operat ing  c o n d i t io n s  are  
optimum f o r  s i n g l e  sideband operation at up to  3 KUl PEP i n p u t .

HETER SELECT -  Pushbuttons s e le ct  the parameter ta be d i s 
played by the panel meter,  as fo l la m s i

GRID -  T o t a l  g r i d  c u r r e n t »  .15 ampere (150 ma) f u l l  s c a le .
PLATE -  T o t a l  p late  current* 1 . 5  amperes f u l l  s c a l e .
HV -  Plate v o l ta g e )  3 KV (3000 v o l t s )  f u l l  s c a l e .
PEP -  Approximate r e p e t i t i v e  peak d - c  power input under  

voice  modulationt i s o l a t e d  high peaks are absorbed, to  
provide a u s e fu l  i n d i c a t i o n  of " e f f e c t i v e "  PEP i n p u t .  3 KW.

FtolD -  Forward ( i n c i d e n t )  r f  powerj under v o ice  modulation  
meter in d ic a t e s  approximate r e p e t i t i v e  peak envelope  
power (PEP) r f  out puti  2 KW f u l l  scale ( r e d  meter s c a l e ) .

REFL -  Reflected ( r e v e r s e )  r f  powert 200 watts f u l l  s c a l e .

GRID CURRENT -  Green and red l i g h t - e m i t t i n g  diodes ( L E D ' s )  
provide instantaneous v i s u a l  m onitor ing  of e x c i t a t i o n  l e v e l i  

NORMAL (gre e n )  -  Begins to  glow at approximately  90 ma g r i d  
c u r r e n t ,  the minimum l e v e l  normally  needed f o r  good e f f i c i e n c y .  

EXCESSIVE ( r e d )  -  Begins to  glow dimly as g r i d  current  
approaches the high end of i t s  l i n e a r  o p e ra t in g  range(and  
ALC t h r e s h o l d )  —  t y p i c a l l y  at about 100 to 130 ma d - c .

Severely  excessive e x c i t a t i o n  ( g r i d  c u r r e n t  above 150 ma) 
w i l l  la tc h  the g r i d  overcu rren t  p r o t e c t i v e  r e l a y ,  la c k in g  the  
a m p l i f i e r  r e la y s  in the receive  mode and s t e a d i l y  i l l u m i n a t i n g  
the red EXCESSIVE GRID CURRENT LED even a f t e r  e x c i t a t i o n  is  
reduced or removed. Relay ip reset  by momentarily switching  
the e x c i t e r  to re c e iv e  ( r e l e a s e  VOX or PTT)  orthe a m p l i f i e r  
to STANDBY, C orrect  the e x c i t e r  output l e v e l  before resuming 
t r a n s m is s io n .
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BAND -  Sets operat ing  frequency range of a m p l i f i e r  end, in  
the ALPHA 374, s e le c ts  BANDPASS or MANUAL t u n e - l o a d  mode* 
Functions as a c o n ve n t io n al  bandsuiitch in the ALPHA 274,

With ALPHA 374 set to  the wider  index mark on a given band» 
I n t e r n a l l y  p r e - s e t  bandpass f i l t e r s  are connected f o r  th a t  
band and the f r o n t  panel manual TUNC and LOAD c o n t r o l s  fcave 
no e ffe c t#  The narrower band index marks correspond t e  the 
manual tuning  mode» switch ing  in those f r o n t  panel contro ls*  
NOTE* The p o s i t i o n  marked "10 I D "  i s  intended f o r  bandpass 
operation from 28 t o  29 MHz, **10 H I ” f o r  29 to  29.7 WHz*

TUNE -  In  the ALPHA 274 and on the MANUAL bandsuiitch p o s i t i o n s  
of the ALPHA 374, t h i s  knob c o n t r o l s  p la te  tuning of the p i - L  
output network.  Minimum capacitance occurs at scale  M0 . M

LOAD -  C o n t r o ls  the degree D f  (manual)  p la te  l o a d i n g .  Under 
» o s t  load c o n d it io n s  minimum loading occurs at  maximum cap aci 
tance* scale ”0 . ” T h is  r e l a t i o n s h i p  may reverse on the two 
lowest frequency ranges (80 and 411 meters)  utith c e r t a i n  loads.

3.2 I N I T I A L  AMPLIFIER ADJUSTMENT» I t  Is  a b s o l u t e l y  e s s e n t i a l  that  
any " l i n e a r  a m p l i f i e r  be p r o p e r l y  loaded,  tuned,  and drlVeri in  
order fo r  i t  t ^  d e l i v e r  normal power output w i t h  low d i s t o r t i o n  
and without the danger of i n t e r n a l  damage.

Loading,  t u n i n g ,  and d r i v e  l e v e l s  are always in te r -d e p e n d e n t i  
by f a r  the most conclusive  way to  confirm and maintain safe  
and c o r r e c t  operat ing c o n d i t io n s  i s  through continuous use of 
an i n - l i n e  m onitor ing  o s c i l l o s c o p e .  Such an instrument i s  
slfltple to  use and provides a t - a - g l a n c e  i n d i c a t i o n  of normal  
( o r  abnormal)  o v e r a l l  a m p l i f i e r  operation*

In any case i t  i s  extremely important tha t  operat ing  proced
ures o u t l i n e d  In t h i s  manual be f a i t h f u l l y  f o l lo w e d ,  e s p e c i a l l y  
so i f  a m o n ito r in g  o s c i l l o s c o p e  is  not used r e g u l a r l y .  Damage 
r e s u l t i n g  from abuse and/or abnormal o p e r a t i o n ,  whether  
in a d v e rte n t  or i n t e n t i o n a l ,  i s  not covered under w a rra n ty .

At le a s t  80% of a l l  equipment "problems** and damage r e s u l t  
d i r e c t l y  from the u s e r ’ s f a i l u r e  to read,  understand,  and 
f o l l o w  b a s ic  operatina i n s t r u c t i o n s !

PRELIMINARY CHECKS -  Before attempting  to operate the ALPHA 
374 or ALPHA 274 on any p a r t i c u l a r  f requency,  c e r t a i n  important 
c o n d i t io n s  must be met for  safe and proper performancet

( 1 )  For manual ly - tuned operation the load SWR must not exceed 
approximately  2 i 1 ,  as in d i c a t e d  by a r a t i o  of forward  
r f  power (FWD) to r e f l e c t e d  r f  power (REFL)  of 1Gi1 or 
more. Although the a m p l i f i e r  r f  wattmeter accuracy is  
degraded at forward power l e v e l s  less  than 500 w a tt s ,  
a p r e l i m i n a r y  safe-SWR check may be made by feeding  
f u l l  e x c i t e r  c a r r i e r  output through the ( t u r n e d  OFF) 
a m p l i f i e r  to the antenna and not ing  the meter d e f l e c t i o n s  
f o r  FWD and REFL, Because of the 10:1 d i f f e r e n c e  in 
meter scale f a c t o r ,  a REFL needle d e f l e c t i o n  no greater  
tfren the FWD d e f l e c t i o n  i n d i c a t e s  an approximate FWD/REFL
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of 10i1 or mors, safe f o r  manual o p e r a t io n ,
( 2 )  For ALPHA 374 BANDPASS operation the load SUJR 9hould  

not exceed 1*5i1j  a FWD-to-REFL power r a t i o  of at  l e a s t  
25t 1 s a t i s f i e s  t h i s  re q u ire m e n t• T h i s  check should be 
made w i t h  a FUID pouter of 500 w a t t s ,  normally  achieved  
by manually a d j u s t i n g  the a m p l i f i e r  for  1 KW d-c  CW 
input  (as descr ibed in sect ion  3.2 beloui) and then 
tou ch in g -u p  e x c i t e r  output as necessary to  set the FUID 
pouter reading at 500 watts ( . 5  on red s c a l e ) .  A load  
SWR acceptable f o r  ALPHA 374 BANDPASS operation is  
i n d ic a t e d  i f  the corresponding REFL reading is  no 
grea ter  than about 20 w a t t s ,  or mid-way between 0.1
and 0 .5  on the red meter s c a l e .

( 3 )  I f  the maximum e x c i t e r  or t r a n s c e i v e r  output i s  in the  
range of about 50 to 140 w a t t s ,  l i t t l e  d i f f i c u l t y  should 
be experienced in s e t t i n g  the proper d r i v e  l e v e l  to the 
a m p l i f i e r .  The use of ALC may be conve nient .  With  
t r a n s c e i v e r s  in the 150 w a tts -a n d -u p  output c la s s  i t  i s  
extremely d e s i r a b le  that  ALC feedback and/or other  
s u i t a b l e  measures be employed t o  prevent severe o v e r d r i v e .  
(See s e c t io n  3,6 f o r  s p e c i f i c  s u g g e s t io n s . )  The maximum 
e x c i t e r  output is  approximately  the FWD r f  power reading  
noted in p r e l i m in a r y  check ( 1 )  above» a reading of 0 .1
on the red scale  corresponds to 100 watts FWD power.

MANUAL TUNE-UP -  T h i s  procedure a p p l i e s  to  manual tune-up  of 
both the ALPHh 374 and ALPHA 274. Since the ALPHA 374fs band
pass f i l t e r s  are designed to p r o v i d  e optimum e f f i c i e n c y  when 
o p e ra t in g  on h igh  power SSB (2 to  3 KW PEP i n p u t )  into  a matched 
50 ohm r e s i s t i v e  load w i t h i n  the amateur bands« some improvement 
in power output and e f f i c i e n c y  may f r e q u e n t l y  be achieved by 
fflAHURL tuning  when these c o n d i t io n s  do not a l l  e x i s t .  F o r  
example* i f  i t  i s  desired to run one k i l o w a t t  d -c  power input  
on CM, FSK* or SSTV, or i n t o  a mismatched antenna, or on an 
o u t -o f -b a n d  MARS f requency,  the ALPHA 374 w i l l  probably d e l i v e r  
somewhat grea ter  power output when c a r e f u l l y  tuned and loaded  
manually ,  as compared with  BANDPASS o p e r a t i o n .  The f o l l o w i n g  
tune-up procedure has been found t o  produce e x c e l l e n t  r e s u l t s t

3*2.1 Set a m p l i f i e r  switches to STANDBY and CW/TUNEj applv  
a - c  power ( l i s t e n  f o r  r e l a y  c losures  and fan s t a r t . )

3.2*2 Set BAND, TUNE, and LOAD c o n t r o l s  in  accordance w i t h  
the I N I T I A L  CONTROL SETTINGS (T a b le  I below) f o r  the 
frequency band to be used.

TABLE I -  ALPHA 374/274 IN IT IA L  CONTROL SETTINGS 

BAND ( MANUAL) TEST.FREQ. TUNE LOAD
B0 3.75 MHz 4 6
40 7.15 4 3
20 14.20 1 7
15 21 .20 1 8
10 28.50 1 9

I
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3 .2 . 3  Tune up exciter or transceiver in accordance with its
manufacturer's instructions (with amplifier in STANDBY, 
the exciter output feeds directly through to the load).
Return exciter rf output control to zero and the exciter 
to the receive 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 unmodulated 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 is further increased.
STOP INCREASING EXCITER OUTPUT when the amplifier plate 
current reaches 0.5 ampere (l/ 3  scale on the top, black 
meter scale).

3.2.6 Press FWD meter button. Carefully adjust first LOAD, 
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 II 
below note the TUNE-UP PLATE CURRENT desired for your 
intended mode of operation.

TABLE II - TUNING AND OPERATING METER INDICATIONS. TYPICAL
EMISSION & MODE TUNE UP PLT TYPICAL MAX METER INDICATION. OPERATING
PEAK INPUT SWITCH CURRENT PLATE* PEP* FWD* GRID*
CW/FSK@1KW CW 0.7 A 0 .7 A 1 .0 0.6 100-150

SSB@2.5KW 
(Bandpass)

SSB N/A 0.5 A 0.8-2.0 0.5-1.2 30-70 ma

SSB @ 3KW 
PEP (Man.)

SSB 1.0 A 0.6 A 1 .0-2.5 0.8-1 .5 30-75 ma

* NOTEs Peak swings of the meter needle during voice crests on
SSB depend greatly upon specific voice and exciter 
characteristics, and particularly upon whether ALC or 
a more sophisticated version of speech processing is 
employed. The ALPHA 374 PEP and FWD meter functions 
both indicate approximate values (of d-c input and rf 
output power, respectively) averaged over words and 
phrases —  essentially "repetitive" peak powerlevels, 
not isolated instantaneous peak values.
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* 2 06 '.'¿‘i tfca actu a l  platQ current  observed In ¿{tap 
¿>*2*7 siboue wag w i t h i n  ana scale d i v i s i o n  of tha  
dosirori  T*?M£“*UP PLATE CURRF-MT f -cm tha tabto* *d 
•jxcitar pe&ar output v a ry  a l i g h t l y  in  ¡ahichever d i r e c 
t i o n  moves a m p i i f i o r  p latg  c u rre n t  toward the TUNE-UP 
datairad value* Repeat steps 3 . 2 . 6  through 3,2*8 u n t i l  
observed plato c u rre n t  l a  laithin one scale  d i v i s i o n  af 
tha desired v a l u e .  Return e x c i t e r  to  r a c a i v s .

3 .3  m*AL SDJUSTMEKTS, BANUAL TUNINGi At completion of step 3 . 2 ad 
■fcha ¿ « p l i f i a r  i s  v e ry  close to proper adjustment fa? tha 
d « s i r y d  type nf o p e r a t io n .  The f i n a l  " to u c h -u p "  a d j u s t wont a 
descr ibed h e r e a f t e r  consist  simply of tr imming the e x c i t a t i o n  
l e v e l  (and p o s s ib ly  TUNE and LOAD c o n t r o l s  in tha case of CW, 
FSK, und SSTV o p e ra t io n )  to secure peak performance at tha 
exact potaer input  d e s i r e d .

P a t e r a in in g  D^e Power Input ™ Average d - e  power in pu t  ( J n  w a tts )  
I  s aimpiyT the produc t  of a m p l i f l i r  p l a t e  current  (amperea)  
m u l t i p l i e d  by the p la t e  v o l t a g e  ( v o l t s ) .  In c a r r i e r  modes auch 
as CU, FSKy and SSTV the va lues  of v o l t a g e  and c u r r e n t  may 
be read d i r e c t l y  from th e  meter under key-down c o n d i t i o n s .  On 
a in g le  sideband voice* the average d - c  power Input (as defined  
by FCC r u l e s )  i g  approxim atlsTyThe product of the h ighest  peek 
reading of tha p la te  c u rre n t  meter on v o ice  peaks times the  
corresponding “TminimumV HU i n d i c a t i o n s which a ls o  occurs on 
voice  peaks.

T y p i c a l  combinations f o r  1 k i l o w a t t  d"C c a r r i e r  in p u t  are 
approximately  ( . 7 5  amperes) X (1320 v o l t s )  s 990 w a t t s ,  OR 
(*45 amperes) X (2150 v o l t s )  s 970 matt s .  T y p i c a l  meter 
readings on c re s ts  of SSB v o ice  modulation are ( . 4 5  amperes)
X (2150 v o l t s )  t* 970 ¡*iatt3 average d*»c i n p u t .

3,3*1 SSB -  MEDIUM POWER A f t e r  completing tune-up through  
step 3 .2 * B t leave a m p l i f i e r  in the Cttl/TUNE p o s i t i o n ,  
switch  e x c i t e r  to SSB o p e ra t io n »  and v e ry  s lo w ly  
increase mike gain ( o r  other  r f  output  c o n t r o l )  u n t i l  
the highest  PLATE c u rra n t  meter i n d i c a t i o n s  w ith  voicii  
modulation reach the sm al ler  of e i t h e r  ( 1 )  the highest  
normal valua ahouin in a p p l i c a b l e  TABLE I l a  or i l b ,  fiR.
( 2 )  thii p l a t s  c u r r e n t  value corresponding to the m ^ x i -  

average d - c  power in pu t  d e sired »  0^ u n t i l  tha 
h i ghast GRID muter i n d i c a t i o n s  roach tha i.iaxi^uwiluvola 
shiism in tha a p p ro p r ia te  t a b l e  I I .

In a l l  normal SSB operation the green "NORIflSL" LED ahatiid 
f l i c k e r  / ran u a n t ly  d u r in g  m o d u la t io n „ s i g n i f y i n g  adequate 
e x c i t a t i o n  (’or  reasonably s f f i c i a n t  a m p l i f i a r  o p e r a t i o n .
The rad ‘'EXCESSIVE" LED u i i l l  f l i c k e r  i n t e r m i t t e n t l y  duriinj  
normal li j iaratian ag w a l l ,  but constant b r i g h t  f l a s h i n g  
iiccdflpiiniad by I'i-aquant GRID c u rre n t  inatar axcursians above«
<,05 ampara (50 saa) i n d i c a t a s  o v e r d r iv e  leading to  excessive  
d i s t o r t i o n ,  Ulhan ^LC i s  used« dim i l l u m i n a t i o n  or* the red  
LED i . i d i c a t j a  tha *ai3«>t of ALC a c t io n  (&LC t h r e s h o l d )  j

I
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3*3.2 556 -  HIGH POWER For SSB power in pu t  above about  
1 to 1 ,2  KW PEP, tha a m p l i f i e r  should ba placad in  
tha SSB p o s i t i o n  of tha SSB-CW/TUNE switch a f t e r  
i n i t i a l  t u n e -u p .  F i n a l  adjustment is  otherwise  
e x a c t l y  as in 3 .3 ,1  above, t a k i n g  care to  aelect  
the proper value o f  desired  maximum plate  c u r r e n t .

w a r n i n g ; alway s  r e b o v e  e x c i t a t i o n  c o m p l e t e l y  b e f o r e
OPERATING THE SSB-CUI/TUNE. STANDBY-OPERATE. OR BAND
SWlfCHES. SEVERE AMPLIFIER QAmAGt  WAY tiTHEff'S'l 5r~STCUR.

3 . 3 . 3  CW-FSK-SSTV The procedure given in step 3 ,3 .1  i s  
a l s o  a p p l i c a b l e  to  f i n a l  adjustment f o r  c a r r i e r  modes 
of  operat ion  such as CW, F5K, and SSTV. Since these  
modes do not r e q u i r e  maximum a m p l i f i e r  l i n e a r i t y ,  
however, some a d d i t i o n a l  e f f i c i e n c y  and power output  
may often  be achieved by i n c r e a s i n g  e x c i t a t i o n  and g r i d  
c u rre n t  beyond the point  of  optimum l i n e a r i t y .

Upon completion of 3 , 3 . 1 ,  increase e x c i t a t i o n  by a 
v e ry  small increment!  i f  PLATE c u r r e n t  increases beyond 
the deaired operat ing  v a l u e ,  a d ju s t  the LOAD c o n t r o l  to  
r e t u r n  i t  n e a r l y  (b u t  not q u i t e )  to that  l e v e l ,  then 
c a r e f u l l y  a d ju s t  TUNE c o n t r o l  f o r  minimum p la t e  c u r r e n t .  
Check GRID c u r r e n t j  i f  s t i l l  le s s  than . 1 3 - , 1 5  ampere 
( . 1  ampere f o r  ALPHA 2 7 4 ) ,  repeat procedure u n t i l  the  
desired  va lue  of PLATE c u r r e n t  i s  achieved simultaneously  
w it h  such l e v e l  of GRID c u r r e n t .  FWD r f  power output  
should be s l i g h t l y  g re a te r  than at  conclusion  of 3 . 3 . 1 .

3 . 3 . 4  SLOW SCAN TV INTERSPERSED WITH VOICE SSB In general  
the a m p l i f i e r  should be adjusted  in accordance w i t h
3 .3 .1  (and 3 . 3 . 3  i f  d e s i r e d )  w i t h  the v id e o  s ig n a l  
a p p l i e d  to the e x c i t e r .  When audio ( v o i c e )  s ig n a ls  
are t o  be t r a n s m i t t e d ,  i t  i s  only necessary t o  a d ju s t  
mike gain aa r e q u i r e d  to avoid o v e r d r i v e  as evidenced  
by heavy,  b r i g h t  f l a s h i n g  of the RED LED and GRID meter  
excursiona much beyond .05 ampere.

I f  maximum power voice  is  d e s i r e d ,  REMOVE ALL VIDEO 
AND AUDIO SIGNALS OR RETURN EXCITER MOMENTARILY TO THE 
RECEIVE CONDITION, switch  a m p l i f i e r  to SSB mode, then 
a d ju s t  mike gain ( o r  other r f  output c o n t r o l )  f o r  normal  
e x c i t a t i o n  l e v e l  aa in 3 . 3 . 2 .  BEFORE RETURNING TO VIDEO 
SIGNAL, REMOVE EXCITATION AND SWITCH AMPLIFIER BACK TO 
THE CW/TUNE MODE.

The a m p l i f i e r  may a ls o  be i n i t i a l l y  adjusted  f o r  normal  
SSB voice  operation at  about 2 KW PEP in p u t  In the SSB 
mode and l e f t  in tha t  mode f o r  video transmission  
PROVIDED THAT EXCITATION IS ADJUSTED SO THAT THE POWER 
INPUT WITH PICTURE DOES NOT EXCEED ONE KILOWATT D -C .
T h i s  procedure u t i l l  normally  produce le s s  p i c t u r e  pouter 
output (and h igher  p late  d i s s i p a t i o n )  than proper SSTV 
video operat ion  in the CUI/TUNE a m p l i f i e r  mode.
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3.4  FINAL ADJUSTMENTS. ALPHA 374 BANDPASS MODE ONLY» The p r e l i m in a r y  
checks described In  sect ion  3 .2  (page 3c) must be performed to  
determine that  load SWR i s  no greater  than about 1•5j 1,  and 
t h e r e f O B  s u i t a b l e  for  BANDPASS operation* Highest e f f i c i e n c y *  
however« w i l l  r e s u l t  i f  load SWR is  1,3*1 or less {2% REFL p w r ) ,  

3*4*1 Set BAND switch to  the broader index l i n e  f o r  the ama
te u r  band desired»  use "10 LO" f o r  28-29 MHz, "10 H I"  
f o r  2 9 -2 9 .7  PIHz. Set the SSB-CW/TUNE tog gle  switch to  
the app ropr iate  p o e l t l o n  from TABLE I l a ,  Push PLATE*

3*4*2 With e x c i t e r / t r a n s c e i v e r  set up f o r  the desired mode of 
operat ion»  very  s lowly  increase e x c i t e r  output from 
zero ( w i t h  normal modulation appl ied  I f  SSB or SSTV)  
u n t i l  e i t h e r  ( 1 )  the PLATE meter reaches the maximum 
i n d i c a t i o n  desired f o r  normal operat ion  £R ( 2 )  the  
PLATE OR GRID meter maximum i n d i c a t i o n  reaches the 
maximum value l i s t e d  In TABLE I l a  (e x ce ss ive  peak g r i d  
c u rre n t  w i l l  a lso  be I n d i e  ated by heavy,  b r i g h t  f l a s h 
i n g  of the red LED i n d i c a t o r ) .  On CW, FSK, or SSTV, 
e x c i t a t i o n  may be increased u n t i l  g r i d  c u r r e n t  reaches  
*12 to *15 amperes maximum ( b r i g h t  i l l u m i n a t i o n  of  the 
red LED) ,  provided the maximum acceptable or desired  
p la t e  current  I s  not exceeded*

3 , 4 , 3  On SSB voice  the f i n a l  e x c i t e r  output s e t t i n g  should  
be such that  w ith  normal voice  modulation the highest  
PLATE meter d e f l e c t i o n s  do not f r e q u e n t l y  exceed the  
maximum value  determined by l e g a l  or r a t i n g  c on sid e ra 
t i o n s ,  and GRID meter peak d e f l e c t i o n s  do not exceed 
approximately  *05 amperes ( r a d  LED not b r i g h t l y  f l a s h i n g ) .  

3*4*4. Press F iD button and note highest  meter reading on
the red ;J-2 KW scale under susta ined,  normal modulation*  
T h i s  r e a d in g ,  when t r a n s m i t t i n g  CW (k e y -d o w n ) ,  FSK, or  
SSTV should approximate at le a s t  50% of the d - c  power 
input c a lc u la te d  by m u l t i p l y i n g  d - c  p la te  current  times  
p la te  vo l tage  (see 3 * 3 ) .  On SSB v o i c e ,  note the highest  
meter reading w i t h  PEP button depressed,  under sustained  
modulation! the highest  FWD power i n d i c a t i o n  should  
approximate at le a s t  50?£ of the h ighest  PEP i n d i c a t i o n  
w i t h  a wel l -matched load,  or at le a s t  40$ o th e rw is e .

3.4*B In normal amateur ( U . S . )  "maximum l e g a l  power" SSB 
v o ice  o p e r a t io n ,  approximate maximum meter readings  
on modulation peaks w i l l  be PLATE 0 . 4 - 0 . 5  amperes,
GRID . 0 3 - , 0 6  amperes, PEP 1 . 2 . - 2 . 0  KW, and FWD 0,5"- 
1*2 KUI. IF  ANY READING DIFFERS SUBSTANTIALLY FROM 
THESE FIGURES, AND ESPECIALLY IF  GRID CURRENT IS ITlUCH 
HIGHER OR FWD POWER LOWER, CAREFULLY RE-CHECK THE LOAD 
SWR AND ALL ADJUSTMENTS.

3,4*6 Continuous m o n ito r in g  of a m p l i f i e r  performance w ith  an 
i n - l i n e  r f  o s c i l lo s c o p e  -  p a r t i c u l a r l y  in the case of 
BANDPASS ALPHA 374 operation w i t h  a moderately mis
matched l o a d , - permits precise adjustment f o r  optimum 
performance (maximum output ,  minimum d i s t o r t i o n )  to be 
accomplished v e ry  q u i c k l y  and a a s i l y  even whi le  voice  
t ransmissions are being made. The u t i l i t y  of such a 
monitor ing  'scope is  great  and can hardly  be exaggerated.

I
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3.5 OVERLOAD PROTECTIVE FUNCTIONS«
3.5.1  GRID OVERCURRENT RELAY -  I f  a m p l i f i e r  g r i d  c u rre n t  

s u b s t a n t i a l l y  exceeds normal maximum values»  the g r i d  
r e l a y  a u t o m a t i c a l ly  latches  the i n t e r n a l  T/R r e l a y  
c i r c u i t s  in  the receive  c o n d i t i o n .  T h is  occurrence
is  in d i c a t e d  by b r i g h t  i l l u m i n a t i o n  of the red EXCESSIVE 
GRID CURRENT LED, even a f t e r  e x c i t a t i o n  is  reduced or 
removed* The g r i d  r e l a y  i s  reset  and normal operation  
r®stored by momentarily r e t u r n i n g  e i t h e r  the e x c i t e r  to  
receive  ( r e le a s e  PTT or VOX) or the a m p l i f i e r  to  STANOBY. 
CORRECT THE CAUSE OF EXCESSIVE GRID CURRENT BEFORE 
RESUMING OPERATION.

3 . 5 . 2  PLATE OVERCURRENT RELAY -  The plate  r e l a y  i s  actuated  
i f  d - c  p late  c u r r e n t  exceeds the normal peak v a l u e ,  
which may occur as a r e s u l t  of o v e r l y -h e a v y  a m p l i f i e r  
lo ading  or  load mismatch, o v e r d r i v e ,  or a f a u l t  in  the 
HV or plate c i r c u i t s  e x te r n a l  to  the power s u p p ly .
Plate ove rcu rre n t  a ctu a t io n  is  e q u i v a l e n t  to  pressing  
the OFF pouier sw itchj  a l l  a - c  power is  removed. BEFORE 
RESTORING POWER BY OPERATING THE ON POWER SWITCH. SET 
THE OPERATE-STANDBY SWITCH TO STANDBY-! C o rrect  the 
cause of excessive p la te  current  before resuming opera
t i o n .  Al low tubes to reach operat ing  temperature f o r  
at le a s t  10-15 seconds a f t e r  r e s t o r i n g  power, and be 
c e r t a i n  that  e x c i t a t i o n  is  removed, before switching  
the a m p l i f i e r  back to OPERATE.

3 . 5 . 3  PRIMARY LINE FUSES -  As descr ibed in sect ion  2 . 3 ,  the  
blowing of one or  both fuses gene r a l l y  i n d i c a t e s  e i t h e r
( 1 )  excessive average d-c  p late  input over a period of 
s e v e ra l  seconds or longer ( e . g . ,  c a r r i e r  operation at
2 *  KW f o r  more than 1-2 seconds) or ( 2 )  a f a u l t  in the 
t ransformer  or high vo l ta g e  power s u p p ly .  UNLESS IT  IS 
KNOWN THAT FUSE FAILURE WAS DUE TO TEWP0RARILY-EXCE55IVE 
POWER INPUT. DO NOT REPLACE FUSES AND APPLY A-C POWER"" 
UNTIL THE PROBLEM HA5 BEEN PETERMINED~AND CORRECTED: 
tO DO OTHERWISE WAY RESULT IN DESTRUCTI 0N~ OF TRANSFARMER, 
HV RECTIFIERS, STEP-START CIRCUITS,  OR OTHER COMPONENTS.

CAUTION! THE HIGH VOLTAGE SHORTING "CROWBAR" SWITCH LOCATED ON 
THE HV RECTIFIER BOARD PLACES A LOW-RESISTANC£ SHORT ACROSS 
THE HIGH VOLTAGE SUPPLY WHENEVER THE COVER IS OPEN UNLESS 
THE CROWBAR IS MECHANICALLY DISABLED. ALSO, THE AMPLIFIER 
TUBES DONOT RECEIVE COOLING AIR WHEN COVER IS OPEN. DO MOT 
APPLY A-C POWER TO THE AMPLIFIER WITH THE TOP COVER OPEN I

3.6 REDUCING EXCITER POWER OUTPUTj I f  the e x c i t e r  or t r a n s c e i v e r  
used to d r i v e  the ALPHA 374 or ALPHA 274 a m p l i f i e r  is  capable 
of s u b s t a n t i a l l y  grea te r  power output than the 100 watts nomi
n a l l y  re q u ire d  f o r  f u l l - p o w e r  SSB, some d i f f i c u l t y  may be 
experienced in  a void in g  occasional  o v e r d r iv e  due to e x c i t e r  
output " s p i k e s . "  T h is  p r o b l » p  may be avoided by ta k in g  any of 
severa l  steps to e f f e c t i v e l y  l i m i t  e x c i t e r  peak outp ut .
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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 trirapot 
R219, located near the top of plug-in board CB2. R219 should be adjusted 
so that, with voice SSB modulation, and with PLATE meter button depressed, 
the maximum swing of the meter on voice peaks is approximately 0*45 ampere, 
corresponding t o (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 EXCESSIVE LED on ALPHA 
flashes only on voice crests, not continuously.

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.

3.6.5 KBDPCIK5 EXCITER 3PBRATIB6 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 operation under the changed conditions.

3.6.4 RF ENVELOPE CLIPPING In addition to usefully increasing Ttalk powerT 
under some conditions, a well-designed and properly-operated 1rf clipper’ 
may be used to establish a controlled peak exciter output power level, 
provided an output control exists, or can be installed, between clipper 
output and the exciter final amplifier stage.

3.6.5 RF ATTENUATOR PAD A resistiv* 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 120/240 V,' 3 WIRE WITH NEUTRAL:
3.7.1 120 VOLT OPERATION In short cable from transformer T1 to plug PI, 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 PI and previously un-connected to anything. Connect white/ 
gray to white/gray, similarly. Remove cap of PI; note black jumper from 
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 Thotr 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 (FI). Either (a) replace 700 ohm/8 watt 
resistor R1 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 PI; remove black #22 jumper between pins 6 and 1. 
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 transformer and capped off within the cable. Con
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 TROUBLESHOOTING

4.1 ROUTINE MAINTENANCE» Your ALPHA a m p l i f i e r  should be inspected  
at r e g u l a r  i n t e r v a l s  and cleaned as necessary to prevent  
accumulation of dust and d i r t .  Any accumulation should be 
loosened w ith  a soft  brush and c a r e f u l l y  removed w ith  a 
vacuum c le a n e r .  P a r t i c u l a r  a t t e n t i o n  should be given to  
high voltage and cool ing  a i r f l o w  a rea s ,  i n c l u d i n g  the high  
volta ge  r e c e i t i f e r  board CB1 , plate b locking  c a p a cito rs
C12 and C13, bypasses C14 and C15, the power t ra n s fo rm e r ,  
blower ,  and the a i r  intake and exhaust screens.

An occasional  check should a lso  be made to  insure  that  c o o l in g  
a i r f l o w  is  normal .  With the palm of the hand held about 4 to  
5 inches from the exhaust p o r t ,  cool  a i r f l o w  should be f e l t  
w i t h i n  30 seconds to  one minute a f t e r  i n i t i a l  a m p l i f i e r  t u r n - o n .  
A f t e r  an extended t ra n s m is s io n ,  exhaust a i r  should not be so 
hot as to prevent h o ld in g  the hand 3 to  4 inches from the 
exhaust port  f o r  at l e a s t  5 seconds. Blower speed depends 
to some extent  on a - c  l i n e  voltage* i f  coo l in g  appears to  be 
marginal  or inadequate,  or  i f  blower noise is  e x c e s s iv e ,  con
t a c t  the f a c t o r y  f o r  information  on a d j u s t i n g  blower speed.

4.2 ADJUSTMENT AND ALIGN MEN T i

ALC THRESHOLD -  The l e v e l  of g r i d  c u rre n t  at  which ALC 
outpu begins to r i s e  ("ALC t h r e s h o l d " )  is  c o n t r o l l e d  by 
the v lue of R219 on c o n t r o l  c i r c u i t  board CB2. T h is  value  
i s  fa ,ory set f o r  normal operation in to  a matched load,  
but m / be changed i f  necessary to s a t i s f y  a d i f f e r e n t  set 
of op&rating c o n d i t i o n s .  T h i s  i s  best accomplished with  the 
a i d  of an i n - l i n e  monitor ing o s c i l l o s c o p e ,  under a c t u a l  
operat ing  c o n d i t io n s  w ith  ALC feedback in use.  NOTEi Some 
models employ a predetermined value f i x e d  r e s i s t o r  at R219* 
while  others use a trimmer potent iom ete r .  DO NOT IN ANY CASE 
OPERATE THE AMPLIFIER WITH THE TOP COVER REMOVED, OR SERIOUS 
DAMAGE TO TUBES OR POWER SUPPLY MAY RESULT!

BANDPASS FILTER ALIGNMENT -  The bandpass output f i l t e r s  f o r  
the amateur 80 through 10 meter bands are f a c t o r y  a l i g n e d  f o r  
optimum high power SSB operat ion  i n t o  a matche d 50 ohm load.
No readjustment should be attempted without  f i r s t  c o n ta c t in g  
the f a c t o r y  f o r  information  r e l a t i v e  to p r o v id in g  the s p e c i a l  
co o l in g  required  to  a v o id  tube damage dur ing  adjustment ,  as 
w e l l  as r e l a t i v e  to access to adjustments and the a c t u a l  a l i g n 
ment procedure i t s e l f .

4 .3  TROUBLESHOOTING -  Any t e c h n i c i a n  f a m i l i a r  w ith  high power 
vacuum tube l i n e a r  a m p l i f i e r  tech n iqu es,  as w e l l  as with  basic  
s o l i d  state d i s c r e t e  d e v ic e s ,  should encounter l i t t l e  d i f f i 
c u l t y  m a in ta in in g  and s e r v i c i n g  ALPHA s e r ie s  l i n e a r s .  C i r c u i t  
operation i s  descr ibed in SECTION 5, The f o l l o w i n g  chart  l i s t s  
severa l  possib le  problem areas and suggests probable causes and 
c o r r e c t i v e  a c t i o n s .

I
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TABLE I I I  -  TROUBLESHOOTING SUGGESTIONS

SYMPTOMS PROBABLE CAUSE & CORRECTIVE ACTION

Nothing at  a l l  happens 
when ON switch i s  
actuated (no fan»  no 
HV i n d i c a t i o n ) .

1)  Improper e x te r n a l  a - c  w i r i n g ,  or 
e x t e r n a l  breakers or  fuses open.

2) Cover i n t e r l o c k  55 not c lo s e d .
3) Transformer connectors P 2 -J2  not  

p r o p e r ly  mated,
4) Fuses F1 -F2  blown due to  excessive  

average plate  power i n p u t ,  or  short  
c i r c u i t  in h igh  v o l ta g e  power sup
p l y .  Check C24, S101 , T1 , D101-D104.

Tan operates but low or 
zero KV meter i n d i c a t i o n ;  
meter does not l i g h t .

1)  Fuse F1 ( o n l y )  blown . . . s e e  above.
2)  P l u g - i n  board CB2 not p r o p e r l y  i n 

s t a l l e d }  d e fe c t iv e  +24 v o l t  s u p p ly .  
Check +24 v o l t  l i n e  at  jack J 6 (A U X ) .

During a p p a r e n t ly  normal  
o p e r a t io n ,  a l l  power i s  
suddently  cut o f f  from 
a m p l i f i e r  (no H V ) .  Fuses 
are okay, primary a - c  ok.

1 )  Plate overload r e l a y  t r i p p e d  by 
excessive power i n p u t ,

2)  momentary i n t e r r u p t i o n  of primary  
power *
Actuate ON switch to  re s to re  power.

I n t e r n a l  T/R r e l a y  f a i l s  
to operate when t r a n s m i t 
t i n g )  d r i v e  power feeds  
th r u  to loadt HV normal  
and meter lamps l i g h t  d.

1)  No a x t e r n a l  r e l a y  (RLY) c o n t r o l  
sw itch ing  p r o v i d e d , or  d e f e c t iv e  
cable or connectors,

2) A m p l i f i e r  switched to  STANDBY mode.
3) IF  RED "EXCESSIVE" INDICATOR IS 

s t e a d i l y  l i g h t e d ,  g r i d  o v e r c u r r e n t  
re la y  t r i p p e d .  Reset by momentarily  
sw itch ing  e x c i t e r  to  re c e iv e  or  
a m p l i f i e r  to STANDBY, then back.

Low power output  on a l l  
bands in  both MANUAL and 
BANDPASS p o s i t i o n s .

1)  Low primar y a - c  l i n e  v o l t a g e ,
2)  Inadequate d r i v e  power.
3) D e fe c t iv e  or  damaged t u b e ( s ) .
4) Severe load mismatche due to  shorted  

cable or lo -p a s s  f i l t e r ,  e t c . ,  which  
a f f e c t s  a l l  bands.

Low power output in  
BANDPASS p o s i t i o n  o n l v .  
one or more bands.

1 )  Excessive load 5WRj o u t - o f - b a n d  opera
t i o n  or bandswitch set wrong j defec
t i v e  c a b le ,  lo -p a s s  f i l t e r ,  antenna 
t ra p s  or t u n e r ,  f i t t i n g s ,  e t c .

2) Bandpass output f i l t e r ( s )  m is a l ig n e d .

Red and/or greBn GRID 
CURRENT LED i n d i c a t o r s  
l i g h t  more f r e q u e n t l y  or  
more i n t e n s e l y  ( o r  less  
so) than normal.

1 ) Excessive load SUIR or defect in  f e e d -  
l i n e  or matching system.

D i s t o r t e d  output s i g n a l . 1 )  Excessive d r i v e  power.
2) Improper tu n e -u p ;  excessive load SUIR 

in BANDPASS o p e r a t i o n ,
3) Damaged bias switch or RF sensor.
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SECTION' 5 -  THEORY OF OPERATION

5.1 RF AMPLIFIER SECTION: T r i a d s  a m p l i f i e r  tubes v1 and M2
^and V3 '"in"'ALPHA 374 and ALPHA 274 w i t h  PK-1 ) are connected 
in a common g r o u n d s d -g r id  c o n f i g u r a t i o n . T h e i r  i n d i r e c t l y -  
heated cathodes e l im in a t e  the need for  customary f i lam ent  
i s o l a t i o n  chokes. Operating and standby bias is a pp l ie d  
as a p o s i t i v e  voltage from cathode to g r i d  ( g r o u n d ) , v ia  
decoupling choke L 1 , Bias c o n t r o l  c i r c u i t r y  i s  on c i r c u i t  
board CB2, described l a t e r .

RF e x c i t a t i o n  i s  fed to the tube cathodes v i a  T/R r e l a y  
contacts K4a (and,  in 3-tube u n i t s ,  broadband transformer  
T2 ,  T2 i s  a f e r r i t e - t o r o i d a l - c o r e  u n i t  which matches the 
3 -tube cathode input  impedance to t he desired 50 ohm l e v e 1 . )

With bandswitch 55 in any of the MANUAL p o s i t i o n s ,  the plate 
tuning  c i r c u i t  i s  a p i - L  network tuned by C26 (the manual 
TUNE c o n t r o l )  and loaded by C32 (manual LOAD c o n t r o l ) .

ALPHA 374 ONLYt With S5 in any bandpass p o s i t i o n ,  tho manual 
tuning and loading c o n t r o l s  C26 and C32 are replaced by 
f i x e d  and f a c t o r y  preset c a p a c i t o r s  C23-C25, C27-C31 , C33, 
and CAD, In combination w ith  the corresponding c o i l  taps,  
a ls o  selected by S5, these components c o n s t i t u t e  preset 
bandpass f i l t e r s  f o r  each amateur band. Each transforms 
a nominal 50 ohmresist ive  load to  the r e q u i r e d  plate  load 
impedance across the band as w e l l  " s  suppressing the second 
and h igher  order harmonics in the c tput  s i g n a l .

While the load impedance seen by th.; tube plates v a r i e s  
somewhat across the w id th  of each band, w i t h  normal l in e  
voltage  and a matched load the ALPHA 374 in BANDPASS p o s i 
t io n s  is  g e n e r a l l y  capable of  d e l i v e r i n g  at  least  500 watts 
of c a r r i e r  output (Cttf/TUNE mode) and 1000 watts of PEP SSB 
voice  output (SSB mode) across each band,

BOTH MODELSi CAUTION NOTE -  The Eimac 8074 tubes are rated 
f o r  a maximum plate  c u r r e n t  of 500 ma each under v o ice  modu
l a t i o n  c o n d it io n s  on SSB; the l i m i t  under key-down c a r r i e r  
c o n d i t io n s  i s  250 ma. To avoid  possible  tube damage, do not 
operate the ALPHA 374 or ALPHA 274 key-down f o r  more than
2-3  seconds w i t h  plate  c u rre n t  exceeding 300-350 ma per t u b e . 
Because of power supply and tube cathode c h a r a c t e r i s t i c s ,  
a c t u a l  power output a v a i l a b l e  under SSB voice  c o n d it io n s  may 
be s i g n i f i c a n t l y  gre a ter  than tha t  observed key-douin,

T o r o i d a l  c o i l  T3 and associated components make up a conven
t i o n a l  r f  d i r e c t i o n a l  coup ler ;  C41 provides a long decay 
time constant which permits the corresponding RF FUID WATTS 
scale to  be c a l i b r a t e d  in terms of approximate r e p e t i t i  ve 
peak r f  power, Thus a useful  i n d i c a t i o n  of RF output is 
provided under SSB voice c o n d i t i o n s .

I
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Diodes D7 and D0 and associated components c o n s t i t u t e  an 
r f  e x c i t a t i o n  d e t e c t o r .  With r f  d r i v e  of approximately  
100 m i l l i w a t t s ,  s u f f i c i e n t  n e g a t iv e -g o i n g  d - c  i s  derived  
to actuate the e l e c t r o n i c  bias s w itc h  on c i r c u i t  board 
CB2.

5,2 POWER SUPPLY AMD FRONT PANEL» Rain power r e l a y  K1 i s  con
nected in a l a t c h i n g  arrangement c o n t r o l l e d  by momentary 
ON-OFF switch S I .  S t e p - s t a r t  r e s i s t o r s  R3 and R4 l i m i t  
the i n i t i a l  in ru s h  c u r r e n t  ( p r i m a r i l y  due to charging of  
high vo l ta ge  f i l t e r  c a p a c i to r  C24) when a - c  power i s  a p p l i e d .  
When the surge subsides a f t e r  a few m i l l i s e c o n d s ,  K2 closes  
and shorts  out R3 and R4.

Relay K3f c o n t r o l l e d  by CW/ST8Y-SSB switch S2, s e le c t s  
primary taps on power t ransform er  T1 to  provide e i t h e r  
high (2200 V nominal)  or  low (1400 V nominal)  d - c  plate  
v o l t a g e .  A t h i r d  pole on K3 s e le c ts  the proper tap to 
maintain f i la m e n t  vo l ta g e  at  6 . 3 .  An a d d i t i o n a l  low vo l ta g e  
center - tapped winding on T1 provides power to board C82 which  
contains low vol tage  r e c t i f i e r s  and r e g u l a t o r s ,  bias c i r c u i t s ,  
e t c .

High v o l ta g e  a - c  from T1 is  r e c t i f i e d  by f u l l  wave bridge  
D101 through D104 and f i l t e r e d  by o i l  f i l l e d  ca p a cito r  C24.  
R1D1 through R105 provide a safety  bleed-down of C24 when 
pouier i s  removed} R1Q6-R1Q9 c o n s t i t u t e  a p r e c i s i o n  ( 1 ^ )  
m u l t i p l i e r  f o r  HI/ metering v i a  mult imeter  M1 . (These r e c t i 
f i e r s  and r e s i s t o r s  are located on c i r c u i t  board C81, which  
i s  mounted d i r B c f y  atop t*-e i n s u l a t o r  studs of C24.

Resistor  R5 is  a surge suppressor wfiich l i m i t s  the maximum 
possible  momentary peak c u r r e n t  uih^ch can flow as the r e s u l t  
of any high vo l tage  ( 8 }  to ground / a u l t ,  and p r o t e c t i v e  diode  
D4 provides a f a u l t  c u rre n t  r e tu r n  path around the bias c i r 
c u i t s .  In the event of such a high vo l tag e  t o  ground f a u l t ,  
the v o l ta g e  drop across R5 i s  reduced by R110 and D105 to a 
maximum of 51 v o l t s ,  s u i t a b l e  f o r  a c t u a t io n  of  the plate  
o v e r c u r r e n t  r e l a y  located on C82.

Pushbutton switch S3 s e l e c t s  the c i r c u i t  parameter to be 
displayed by m ult im eter  M1t when the PEP button is  depressed,  
the second pole of switch S2 (CW/TUNE-5SB) e s t a b l i s h e d  the 
a p p ro p r ia te  meter scale f a c t o r .

AUX jack J6 may be used as a convenient e x t e r n a l  te s t  p o in t  
f o r  checking t h B  +24 v o l t  d -c  l i n e ,  as w e l l  as to supply a 
few m i l l iam peres  of current  for  operat ion  of  an e x te r n a l  
e l e c t r o n i c  T/R switch  or other o p t io n .
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5.3 CONTROL CIRCUIT BOARD CB2t P l u g - i n  c i r c u i t  board CB2 con
t a i n s  louu volta ge  r e c t i f i e r s  and r e g u l a t o r s ,  b ia s ,  g r i d  
and plate  meter ing,  warmup time delay ,  ALC, and overload 
monitor ing  and c o n t r o l  c i r c u i t r y .

PLATE CURRENT METERING. PEP METERING. PLATE OVERCURRENT RELAY -  
Plate current  ( r e t u r n i n g  from tube cathodes t o  B - )  f lows 
through R201, R202, D205, L201 , and K201/R240. The voltage  
drop across R2D2 is  i s o l a t e d  by D204 and used to  meter d -c  
p la te  c u rre n t  uiith a s u i t a b l e  m u l t i p l i e r  r e s i s t o r ,  R204,
(Diode D205 provides a vo l tage  drop to compensate for  the 
drop across D204 (and D2Q1 and D 2 0 3 ) . )

The drop across R202 is  a ls o  i s o l a t e d  by D203 and used to 
charge C202; combined with  m u l t i p l i e r  r e s i s t o r  R205, t h i s  
provides a f a s t - a t t a c k - s l o u i - d e c a y  s i g n a l  p r o p o r t i o n a l  to 
peak plate c u r r e n t .  With s u i t a b l e  choice of scale Factor  
m u l t i p l i e r  r e s i s t o r s  R205 (SSB mode) and R205 plus R206 
(CUl/TUNE mode) to compensate f o r  nominal p la t e  v o l t a g e ,  a 
u se fu l  meter i n d i c a t i o n  of  peak d - c  pou/er in pu t  is  achieved« 
Because C202 cannot charge i n s t a n t l y  to  the f u l l  peak value 
of the voltage drop across R2D2, the meter does not respond 
to i s o l a t e d  s i g n a l  peaks, but r a t h e r  to  repeated or sustained 
values of peak plate  c u r r e n t .

Capacitor  C201 i s  charged v ia  D201 to the value of vo l tage  
drop across R2D1 p lus  R202. I t s  discharge time constant is 
approximately  0 .5  second. When the vo l ta ge  across C201 de
cays to s l i g h t l y  less than that  across C202 (approxim ately  
one - h a l f  second a f t e r  both are charged by a plate c u rre n t  
peak) ,  D202 goes i n t o  conduction and C202 discharges throuah 
R203 uiith a time constant of  approximately  one second. P r i o r  
to D202 conduction the discharge time constant of C202/R205 
i s  about 7 seconds# thus f o r  approximately  o n e -h a lf  second 
a f t e r  a c u rre n t  peak occurs the PEP meter appears to "hang" 
at  i t s  peak va lu e »  than discharge r a p i d l y  when D202 begins 
to conduct.

R e s is to r  R240 i s  selected in  product ion so that  a steady 
or momentary c r e s t  of p la te  c u r r e n t  of approximately 1 .5  
amperes is  s u f f i c i e n t  to  actuate the r e l a y ,  K201 . Contacts 
K2Q1a then momentarily remove c o i l  vo l ta ge  from primary poiusr 
r e l a y  K1, u n la t c h in g  i t  and d isconnect ing  a l l  a - c  power from 
the a m p l i f i e r .  As p r e v i o u s l y  mentioned, zener diode  D105 
p ro te c ts  K201 from extreme c o i l  vo l tag e  surges in the event 
D f  a high v o l ta g e  f a u l t ,  whi le  s t i l l  p e r m it t in g  the o v a r c u r -  
rent  re la y  to t r i p  q u i c k l y  and p r o t e c t  the a m p l i f i e r .

LOU VOLTAGE POWER SUPPLIES -  L dui volta ge  a - c  from T1 is  r e c t i 
f i e d  by D217 and D219 t o  y i e l d  approximately  25 to 40 v o l t s  
d - c  a f t e r  f i l t e r i n g  by C208. Regulated +24 vdc i s  pr  ovided 
by t h r e B - t e r m i n a l  m o n o l i t h i c  vo l ta ge  r e g u l a t o r  IC1 ( t h i s  
vo l ta ge  may drop to s l i g h t l y  lass than 24 vdc in tho CW/TUNE

I
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c o n d i t io n ;  normal operation is  not a f f e c t e d  in any w a y) .

D21 6 and D218 provide a negative d - c  vo l ta ge  which i s  f i l t e r e d  
by C209 and regulated to -18 v o l t s  or less  ( f o r  the ALC a m p l i 
f i e r )  by zener diode D225.

TIfflE DELAY AND “ READY" CIRCUIT -  At i n i t i a l  power t u r n - o n ,
+24vdc becomes a v a i l a b l e  at  the output of r e g u l a t o r  I C 1 . Voltage 
d i v i d e r  R235-R236 provides approximately +18 vdc to supply time 
delay MOSFET Q209. T iming c a p a c i t o r  C211 charges through R238 
w i t h  a time constant of approximately 70 seconds» Q209 provides 
an extremely high imDedance load which has n e g l i g i b l e  e f f e c t  on 
t i m i n g ,  and d r iv e s  the c o i l  of delay re la y  K203 via  D220 and 
R237. Approximately one minute a f t e r  t u r n - o n ,  t h i s  c o i l  vo l tage  
reaches the p u l l - i n  l e v e l  and contacts K203a c lo s e ,  l a t c h i n g  
the re la y  v i a  R239 and D221> +24 vdc is  thus a p p l ie d  to the 
"ready"  l i n e  v ia  PCB pin 13, l i g h t i n g  the meter lamps and pro
v i d i n g  power to the T/R re lay  and bias switching  c i r  c u i t s  v ia  
STANDBY-OPERATE switch S4*

BIAS CIRCUITS -  +24 vdc from the r e g u l a t o r  i s  a p p l ie d  to the 
tube cathodes v ia  R207, c u t t i n g  off  p la te  c u r r e n t .  With S4 open 
( a m p l i f i e r  in STANDBY), no c o n t r o l  vo l tages  are a p p l ie d  to t r a n s 
i s t o r s  Q2D1 through Q204 and a l l  remain " o f f . "  When S4 i s  closed 
(OPERATE) but no e x te r n a l  short  i s  applied to the re la y  l i n e  v ia  
RLY jack J3 ,  var ious  operat ing  vol tages  are a p p l ie d  to these 
t r a n s i s t o r s  v ia  pin 16, contacts K202a, and re la y  c o i l  K4 between 
pins 17 and 18j j l l  tx 'ansistor ;  are j i a s e J  in iuch a uiay that  
Q202 and 0203 remain " o f f , "  hoi v e r ,  so t h a t  t m  f u l l  +24 v o l t s  
bias remains on the tube cathor s.

Placement of a short across RLY jack J3 to put the a m p l i f i e r  in 
the t ra n s m it  c o n d i t io n  drops vol tage  at  pin 17 from +24 to z e r o ,  
c u t t i n g  o f f  Q204> Q2G3 i s  thus dr iven to s a t u r a t i o n  by +24 v o l t s  
from the "hot"  side of the T/R r e l a y  l in e  ( p i n  18) v i a  R208.
Under t h i 3  c o n d i t i o n ,  R2Q7 and R209 operate as a vo l ta g e  d i v i d e r  
to  reduce tube cathode bias (which is  appl ied  via D206 and pin 2) 
to a value of about 10-12 v o l t s »  t h i s  bias l e v e l  m aintains  the 
tubes at  p la te  c u r r s h t  c u to ff  w i t h  low plate vo l ta ge  in the 
CW/TUNE mode, but a l lo w  a small  amount of p late  c u r r e n t  to flow 
in the h i g h e r - p l a t e - v o l t a g e  SSB mode. Biasing  the tubes s l i g h t l y  
i n t o  conduction under i d l i n g  c o n d it io n s  in the SSB-transmit  con
d i t i o n  prevents a th resh o ld  " s w i t c h i n g "  e f f e c t  under very  low 
d r iv e  s ig n a l  c o n d i t i o n s ,  yet r e s u l t s  in extremely lour power waste 
and heat d i s s i p a t i o n  w i t h  no s i g n a l .  E x c e l l e n t  l i n e a r i t y  is  
achieved on SSB by lowering tube bias f u r t h e r  when an e x c i t a t i o n  
s ig n a l  i s  prese nt .  Negative d - c  output from the r f  e x c i t a t i o n  
sensor in the r f  a m p l i f i e r  section i s  a p p l ie d  to Q201 v i a  pin 11 j 
when d r i v e  power reaches about 100 m i l l i w a t t s ,  Q201 is  cut off  
Q202 switches f u l l y  on so that  i t s  c o l l e c t o r  v o l ta g e  drops to 
very  near z e r o .  Tube operat ing  bias i s  then only s l i g h t l y  greater  
than the 5.1 v o l t  drop of zener D222.
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Bias switch Q202 is  arranged to  f u n c t io n  a9 a maximum g r i d  
c u rra n t  clamp, p ro v id in g  a measure of p r o t e c t i o n  against  
severe o v e r - e x c i t a t i o n  of the a m p l i f i e r .  Diodes D207 th ru  
D209 clamp the basB of Q202 to  a maximum l e v e l  of +1.8 vdc.
The primary g r i d  c u r r e n t  r e tu r n  path for  the a m p l i f i e r  i s  
v ia  D222 and the c o l l e c t o r - e m i t t e r  of Q202, through R217 to 
ground ( o t h e r  r e s i s t o r s  connected to  the e m it t e r  are of much 
l a r g e r  value than R217 and have n e g l i g i b l e  e f f e c t ) .  As the 
IR drop across R217 due to g r id  c u r r e n t  approaches one v o l t ,  
with  Q202's base clamped to +1.8 v o l t s ,  Q202 goes out of the 
saturated  c o n d it io n  and i t s  c o l l e c t o r - e m i t t e r  drop begins to 
r i s e ,  i n c r e a s in g  the a m p l i f i e r  cathode b i a s .  I f  a m p l i f i e r  
e x c i t a t i o n  is  increased s u f f i c i e n t l y  to d r iv e  g r i d  c u r r e n t  
above about 175 t o  200 ma, the c o l l e c t o r  v o l ta g e  on Q202 
r i s e s  a b r u p t l y  and any a d d i t i o n a l  g r i d  c u r r e n t  re tu rn s  to 
ground v i a  D210, D223, R226, D213, K202, and the e x t e r n a l  
r e l a y  l i n e  v i a  pin 17. Continued increase in e x c i t a t i o n  
and g r i d  c u r r e n t  w i l l  actuate K202, c lo s in g  the normally  
open contacts of  K202a and l a t c h i n g  the r e l a y  v i a  D212.
The la t c h in g  voltage from K202a ( N . O . )  i s  a lso  appl ied  to  
Q208 (see discussion b e lo w ) ,  t u r n i n g  on the red EXCESSIVE 
LED i n d i c a t o r  on the f r o n t  panel .  A c tu a t io n  of K202 r e 
moves +24 vdc from the T/R re la y  l i n e  at pin 18, l a t c h i n g  
the a m p l i f i e r  in the re c e iv e  c o n d i t i o n .  The g r i d  o ve rc u rre n t  
re la y  (K202) may be reset  t o  normal by ( a )  s w itc h in g  the 
a m p l i f i e r  momentarily to STANDBY uihich removes +24 v o l t s  
from pin 16 0£  ( b )  momentarily r e t u r n i n g  the e x c i t e r  to 
r e c e i v e ,  thus opening the e x t e r n a l  re la y  l i n e  (d is c o n n e c t in g  
pin 17 from ground) and removing the ground re tu rn  f o r  c o i l  
K202.

LED DRIVERS (RED ftND GREEN INDICATORS) -  Bias switch Q202,_ 
as ju s t  descr ibed above, is  designed to l i m i t  a m p l i f i e r  g r i d  
c u r r  ent to about 200 ma, w h i le  the normal range of maximum 
operat ing g r i d  c u rre n t  does not normal ly  exceed 100-150 ma.
ThB value of R217 is  such tha t  the drop across i t  reaches 
about 0 .7  v o l t s  -  s u f f i c i e n t  to turn  "on“ Q205 -  whan g r i d  
c u r r e n t  reaches the l e v e l  at  which reasonable a m p l i f i e r  
e f f i c i e n c y  is  achieved.  T y p i c a l  values (which may, however, 
vary  somewhat from a m p l i f i e r  to a m p l i f i e r )  are about 7 ohms 
for  R217 and thus 100 ma g r i d  current  to turn on Q205. The 
c o l l e c t o r  current  of Q205 f lows through green (NORMAL) LED 
D(5, so tha t  the i n i t i a l  th r e s h o ld  of D6 i l l u m i n a t i o n  i n d i c a t e s  
g r i d  c u r r e n t  approaching an e f f i c i e n t  "peak s i g  n a l "  l e v e l .

Q208 c o n t r o l s  the red (EXCESSIVE) LED i n d i c a t o r  in i d e n t i c a l  
fa s h io n ,  except that vo l ta ge  d i v i d e r  R219-R223 delays the 
t r a n s i s t o r s  t u r n -o n  th re sh o ld  so that  red LED D5 l i g h t s  at  
a h igher  g r i d  c u rre n t  than does 06 i n i t i a l l y .  R219 is  f a c t o r y  
adjusted ( o r  s e le c t e d ,  i f  a f i x e d  r e s i s t o r )  so that  red LED 
(and ALC -  sea below) th resh o ld  occurs as a m p l i f i e r  g r i d  c u r 
rent  j u s t  approaches the area where l i n e a r i t y  begins to d e t e r 
io r a t e  .
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The g r i d  c u rra n t  at which red LED 05 begins to turn  on is  
t y p i c a l l y  20-30$ grea ter  than that  f o r  ths green LED D6. . .  
commonly 130 ma. Because of a m p l i f i e r  tube c h a r a c t e r i s t i c  
v a r i a t i o n s ,  some v a r i a t i o n  in "norma 1" g r i d  c u r r e n t  l e v e l s  
occurs between d i f f e r e n t  a m p l i f i e r s ;  the values of R217,
R219, and R216 are e s ta b l is h e d  in product ion  to compensate 
f o r  such v a r i a t i o n s .

AUTOMATIC LEVEL CONTROL (ALC) -  T r a n s i s t o r s  Q206 and Q207 
generate a n e g a t iv e -g o in g  d - c  output v o l ta g e  as a m p l i f i e r  
g r i d  current  r i s e s  above the threshold  e s ta b l is h e d  by R219, 
as p r e v i o u s ly  descr ibed in the case of the red LED i n d i c a t o r  
c i r c u i t .  With g r i d  current  below the t h r e s h o l d  l e v e l ,  Q206 
i s  cut o f f ;  Q207 i s  dr ive n  i n t o  conduction v i a  R230 and 
D224, so th a t  i t s  e m it te r  is  clamped a small  f r a c t i o n  of a 
v o l t  negative  w i t h  respect  t o  ground. When the voltage  
across R223 reaches about 0,7 v o l t s  ( a t  approximately  the 
same g r i d  current  re q u i re d  f o r  red LED t h r e s h o l d ) ,  Q206 
begins to conduct.  The decreasing p o s i t i v e  vo l ta ge  at  Q206's 
c o l l e c t o r  a l lo w s  the base of Q207 to  go n e g a t i v e ,  fo l lowed 
by i t s  e m it t e r  and the ALC output at pin 9,  At a g r i d  c u r 
rent  about 20% above ALC iand red LED; t h r e s h o l d ,  Q206 i s  
f u l l y  "on" with  i t s  c o l l e c t o r  clamped near zero v o l t a g e ;  
the base of Q207 is  then clamped at about -18  v o l t s  by zener 
D224, and the (unloaded)  ALC output vo l ta ge  i s  about the 
same* Maximum ALC v o l ta g e  in a c t u a l  operation depends to 
some extent  on the " k n B e "  c h a r a c t e r i s t i c s  of D224 and on 
the va lue  of load aero j  s  t fie AL ' t output ja c k ,  but a maxi
mum swing of 0 to -10 v o l t s  is  t y p i c a l l y  a v a i l a b l e ,

GRID CURRENT METERING -  G r id  c u r r e n t  i s  metered by measur
in g  the IR drop across R217, uiith R216 selected to provide 
a s u i t a b l e  scale f a c t o r .
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FIGURE 1 - Top View (Cover Removed)
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FIGURE 3 - R.F. Side View. Cabinet Removed
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FIGURE 5 - Plug-In Circuit Board CB2
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SECTION 7 -  STANDARD ELECTRICAL PARTS

RF SECTION

CIRCUIT SYMBOL

C l , C2, C3* C4
C5, C6, C7, C9, C39
C8, C37, C30
C10, C11, C16-C22
C1 2, C13
C14, C15
C23
C24
C25
C26
C27, C2B, C29
C30, C31
C32
C33
C34
C35
C36
C40

D7 through 010

K4

L1r L3
L9
L13

R7, R8, R9
R10
R11
R12, R13
R14, R15

V1 , V2, V3

DESCRIPTION

.01 to .05 mfd/500 v o l t  d isc  ceramic  

.01 to ,05 mfd/50 v o l t  d is c  ceramic  
•001 to  ,005 mfd/500 v o l t  d is c  c e r .  
2300 pf/500 v o l t  feedthru CBramie 
1000 pf/5 KV t r a n s m i t t i n g  ceramic  
.002 to  ,005 mfd/3 KV disc  ceramic  
100 pf + 10%/5 KV t r a n s m i t t i n g  c er ,
4D pf +_ 10&/5 KV t r a n s m i t t i n g  c e r .
10 pf + 10#/5 KV t r a n s m i t t i n g  c e r ,  
15-170 pf/3 KV a i r  v a r i a b l e  (TUNE)  
20-200 pf/1 ,5 KV a i r  v a r i a b l e  
10-75 p f / 1 , 5  KV a i r  v a r i a b l e  
20-500 pf/2 KV a i r  v a r i a b l e  (LOAD)
330 pf/5 KV t r a n s m i t t i n g  c e r ,  or  mica 
5 pf/ 1 KV d is c  ceramic  
270 pf/500 V dipped s i l v e r  mica 
7-100 pf mica compression trimmer
50 to  100 pf/5 KV t r a n s m i t t i n g  c e r ,

1N4148, 1N914B, or  e q u iv a le n t

DPDT 15 amp.,  26 VDCj A l l i e d  B0T6-D

15 microhenry/1 ampere choke 
1 .0  to 2 .5  mhy/100 made RF choke 
1 mhy m in ia tu re  molded choke

100 ohm/ 2 uiatt composition  
100 ohm/10 watt n o n - i n d u c t i v e
2 .2  K/1 watt composition  
22 ohm/^ uiatt composition  
Selected in  production»  $  bj. comp.

Eimac 8874 ceramic-metal  a i r  cooled
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7.2  POWER SUPPLY AND PANEL (EXCEPT CB2) 

CIRCUIT SYMBOL DESCRIPTION

B1 Nominal 115 CFfoj Howard 4650 fan
t

C24 ( o r  C41) 30 inf d/2500 v o l t  o i l  f i l l e d
C30, C31, C32 .001 t o  #005 mfd/500 V d is c  ceramic (may

a l s o  be designated C37, C38, C39)
D1 ,  0 2 ,  D3 1N4004 or  equal (400 PI\J/1 Amp* s i l i c o n )
D4 400 PIV/3 amp (100 A, surge)* Motorola IHR-504
D5 Red l i g h t  e m i t t i n g  diode* motorola ffiLED-650
D6 Green LED» motorola WLED-750 
D101 through 0104 3 KV P I V / s i l i c o n  stack;  s p e c ia l
D105 51 v o l t / 5  watt zener* 1N5369 or e q u iv a l e n t

F1,  F2 10 arop/250 v o l t »  L i t t e l f u s e  3AB or Buss ABC

J1 Cinch-Jones 5-312-CCT or e q u iv a le n t

K1, K2 DPST or  DPDT/15 A/26 VDCi A l l i e d  80T6-D
K3 3PDT/10 A/ 24-26 VOC* P-B type KUP

W1 0-1 made f u l l  s c a l e ,  taut-band* Wodutec

P1 Cinch-Jones P-312-CCT or  e q u iv a le n t

R1 700 ohm/8 watt mirewound
R2 250 ohm/10 watt a d ju s ta b le
R3, R4 1Q ohm/ 12 watt wirewound
R5 25 ohm/25 or 50 watt wirewound
R6 240 ohm/2 watt (220 t o  330 ohm okay)
R1D1 t h r u  R105 220 K/2 watt composition
R106 th r u  R10B 1 Meg/l^S type RN-65D
R109 4,7  to 27K/t watt composition
R110 3*3K/2 watt composition (may vary  l o t - t o - l o t )

S1 SPDT momentary* Cutler-Hammer 7509K5 or equal
S2, S4 DPST toggle* Cutler-Hammer 8370K27C o r  equal
S3 Special  pushbutton assemblyt Centralab
S5 SPOT i n t e r l o c k  assembly* Iflieroswitch 17AC1T



ETO/"ALPHA" PRODUCTS WARRANTY
EHRHORN-TECHNOLOGICAL OPERATIONS, INC.(ETO) WARRANTS AS FOLLOWS
EACH NEW ELECTRONIC PRODUCT OF ITS MANUFACTURE:
(1) 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 in non-amateur service.

(2) Power tubes are warranted by their manufacturer! ETO will 
assist owners in securing warranty service if requested.

(3) Warranty does not apply to repair of damage resulting from 
improper maintenance or repair, misuse, neglect, abuse, or 
improper installation, nor to units not operated 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 has been re
moved, altered, or defaced.

(¿0 If a malfunction is suspected, before attempting repairs or 
returning equipment to 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, 
accessory equipment used, operating conditions, and abnor
malities observed. ETO will furnish a new part in 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 
ORIGINALLY SHIPPED FROM THE FACTORY WITH TRANSFORMER REMOVED!

(5 ) In order to receive 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.

(6) 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 it deems desirable, without obligating itself to make 
such changes available for previously manufactured products.
(UNDER PROVISIONS OF THE FEDERAL MAGNUSON-MOSS WARRANTY ACT, 
THIS WARRANTY POLICY IS CLASSIFIED AS A LIMITED WARRANTY.)

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
Industrial Park (P.O. Box 708)

Canon City, Colorado 81212
Phone: (303) 275-1613

4/1/77


