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INTRODUCTION

The Silteonre Model 000 Simele Sidokband Treans-
eeiver is designed te b wsed in S5R or AM modes in
the 1-meter amateur radio band, In mpddition. the
10116 ks nl=so a tunmahle recciver in Lhe O band,

Power inpul exeeeds 300 watis, P E P, on single
sicdeband and 6 wietis on ARM. The Model 10110 in-
cludes autamatie galn control 1AGC, and automacis
level control (AL,

The internal A power supply permits Tixod station or
portable operation wherever 117 volts, S0-60 Hertz is
availahle,

Export masdels for 208-220-240 volis are available on
sprecial order.

For 12-19 wvolis T aperation i mokile, marine or
portable applications, o M converter unit, Mode! 144
15 awallahle. I0 atlaches s the back of the 10010 0
place of the AC power cord connector. Its dimensions
arconly 1-172 %3 x 4 in.

The Model 10111 generates o single sideband signal by
means of o erysial lnttice hilter, and the iransceive
aperabion aubtematically tunes the transmitter Lo the
recedved fregquency. Provisions are nelwded in the
transceiver [of operation on elther upper or lower
sldeband.

Two power receplaches on the rear panel provido
HTVAC fo accessory equipment, One of the recep.

tacles & connecied theough the fronl panel power
switch and the ¢ther is conneeted direcily Lo the line,

Accessory equipment must oot be plogged
into the accessory power rereplacles when
the model T4A, 128 MEwEer converter 15 in
use, [Dnmage to accessory thq&iplﬂt'hi LY
resull. .

A digical frequency  indicator, Model FD-1011, is
available for wse with the 10811}, This accessory is
powered from the secessory reveptacle of the 10110
and indicotes the frequeney, in megaherts, 1o which
the tronsmiller or receiver i luned, on an LED
display having five, one-hall inch high digits. In-
stallation requires only that mating connectors be
plugged inte conmectors on the rear panel of the 10110
marked "FD-1011 ACC” The FIRIOND may alse be
pavwcered from 12V 100 in mohile installations,

Refer to the Operation Section, Page &,
beefore applyving power to the transceiver.
Failure 1o follow the Preliminary Chechs
procedure, therein, will resalt in permanent
damage to the Power Amplilier {PLA L tube,

SPECIFICATIONS

FREQUENCY RANGES
2E.5-20.0 MH=,
S 02T 44 MHz. (Beeelve onlyb

POWER INFLUIT
Single Sideband, Buppressed Carrier:
A weatts, TEL P, minimum

AM Single Sidebhond with Carrier):
Bl wonlls TH input

IMETORTION
Dhstortion productis down approx. Hkdb,

UNWANTED SIDERANMD SUPPRESSION
Trnwanted sideband down more than Sdb.

CARRIER SUPPRESSION
Currber suppression grestor than G0db,

RECEIVER SENSITIVITY
Less than 0.5 microvolt al 50 ohms impedanee for
sigmal-plus-noise o notse ratio of 10db.

AUDIOOUTPUT AND RESPONEE
Aundio outpat, 3 watts to 3.2 ohm lead. Besponse
essentially flat from 300 to U0 Hz in both receive
and transmit.

TRANSMITTER OUTPUT
Wide range -nelwork autput matehes resistive
lisd s froam 50 60 T ohims.

METERING
Power il.mplifirr' cathode currenl (400 ma. on
transmit, S-Meter 0-T0db over 59 on receive.
Relative output in TUNE mode,

FRONT PANEL CONMNTROLS
AF. GATM, R.F. GAIM, AM/Sideband Selector,
Funetion Switch (REC.-TUNE}, Meter Switeh.
Tunming IMal, [Hal Set. SPOT Switch, ANL
Bwitch, P.A, LOAD. P.A, TUNE, Band Swilch,
CARRIER INSERTION, PRESELECTOR
Conlrol, MIC. Jack, MIC GAIN Control.
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SPECIFICATIONS (CONTTH

REAR PANEL CONTROLS AND

COMNNECTIONS

.4, BIAS Potentiometer. HEATHHONES Jaek,
Fuse Holder, Antenna Connector, Jones Plug
Power Connector, S-Meter Eero Polentiomeier,
Tweo Accessory AD outbets, VFO Ouiput (Far FT
111, and external relay connection | = 12YVIH on
Transmmith,

OTHER CONTROLSE AND
COMNMECTIONS
Carrier  Balanes  Conlesd  accessible  through
bodtom cover.

VACUUM TUBE COMPLEMENT
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VI AGE Amplifier/Bectilicr HANVEH
V11 AF Dt i WE

W13 Balaneed Modulatar il HE

Vid  Microphone Amplificr 12AXT
TRAMSISTOR COMPLEMENT

1 Cscillator 2N T

2 Ruller AMALH

5 Carrier Oscillavor ST

POWER REQUIREMENTS
117 VAC, 5060 He mt L omps, 12201 volis TH
operation with model 14-A converter unit plogged
iribe ek of 10000, Current deawin: B A5, v
made. 12 amps average with voiee modolation, 25

V1 VFD Amplifier 12RAG amps maximum in TUNE positien,

Ve Transmitter Mixer ITRER

Vi  Driver T DIMEMSIONS

V4 Power Amplifler RO Height 312 in.

Vi Reweiver BF Amplifier ACHEA Widih 13 in.

Vi Receiver Mizer 12HER Ikepih 11 in.

V7 Firsi IF Amplifier 12RAH

V& Beeond IF Amplificr 12B A6 WEIGHT

VO Produet DetectorHeoeive Aodbo 12AXT Wi 24 s
INSTALLATION

GENERAL

The installation of the Siltronix 10110 is not al all
diffiewlt, and il involves only the placsement of the
transeciver in ils operational area (fised or mobiled,
comnection af power feither 117 volts AC, or 12 volls
Dk, amad the connection io an antenna, The lollowing
paragraphs are, therefore, devoled o the installation
requiremnents involving microphoanes, {ixed and mobile
operation, and recommended antenna types. Before
getual installation, be swre to check foar possible
shipme=nt damage, Bemove the cabinet (three serews
om eiach sidel, and check 1o make sure that all tubes are
firmly in place. Remove packing from around the PLA.
tube, Beplace eabinet,

FIXED INSTALLATION

Faseater Lhe 10010 in an area Lhat i sell ventilatoed
and which provides complete operational freedom of
the [ronl panel comtrels. Conneset the AC power cord Lo
the 12 pin Jones connector an the rear panel. Tlug the
power cord into n stendard 117 well 3060 He outlet
having a capacity of at least 10 amps.

FIXED ANTENNA

A standard PL 259 coax connector plug will fit the
antenna conneclor on the rear panel of the 10110, Fpr
fecd line runs up to 50 fecl, RGSE or RGER i recom-

mended, For longer runs, BGH or BGLD prostuee Tess
linae loss, particularly on 10 melers,

Any of the comman anienna syslems designaed for use
an the Wemeber amatowr Baned will work well with Lhae
10110y, However, the amateur showld consicer an
antenna  sysiem  which best  Fits  his  operatsonal
requirements. For example, @ rodatabde Beam antenn
is usually best suited for DX operabion. Metbds for
construcling  anbeanas  aml  anlenhn (URCPS - are
deseribed in detoil in the ARRL Antenna Handbook
and similar publications. I is recommended that these
publications e consulted during the design of any
antenni system.

MOBILE INSTALLATION

Manv different methods of mohile installidion are
poasible, and it is expected that hams will fimel et hoads
whirh nre hest  soiled  [or thetr  installation
requircments.  Siltronix has  availabfe a  Mobile
Mounting Kit which is suitable for under-the-dash
installations. Figure 1 shows the recommended
mmaunting methods using this kid,

DC CONVERTER, MODEL 14A

Faor 12-14 walt I eperation in mobile installations, it
will b pscessary to use the Siltronix 144 Converder,


Standard
Downloaded by
RadioAmateur.EU


TWO NG, 12-24

HEX HEAD
SCREWS

FRONT
BRACKET

ALTERNATE
MINTING

N X516 SCREWS
i PLACES

MO 10 x A
SEAT SHEET METAL

BCREWH REAR BRACKETET

4 PLACES PLUGS INTO SLOT
FLAT WASHER MADE BY FLAT WASHER
III BETWEEN CHASSIS BETWEEN CHASSTS AND

TRANSMISSION ANT BOTTOM BOTTOM COVER.
HLMP
MOBILE MOUNTING, SIDE VIEW TRANESCEIVER, BOTTOM VIEW

FIGURE 1. MOBILE MOUNTING ON TRANSMISSION HUMP.
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The Model 144 DLC, Converter atlaches to the rear of
the Model 10010 irnnseedver and converts it io 12-14
wolts 10,0, input. The 14A 1LC. Converter is lor
normal negative ground systems. Two Mo, 6 sheet
mietal serews must be used to attach the T4A lirmly 1o
1he Lranseeiver.

The Mode! 14A is consecvatively designed for lomg
relinble service with & minimum failure rate, Tt is
designed for easy access and servicing when required.
The 14A may be detached gquickly [rom the Lransceiver
and tosted individually, thues jzolating the souree of
trouble, 1t uses two power Lransistors for switehing in
a flipfop oscillator cirewit. They are raled at 50
amperes, with a 40 volt rating, Diode spike clipping
provides protection sgainst one of the commen sources
al transistor Tailure,

The 12 wvolt elecirical system inoan autemaobile il
somcbimes generate high volluge tronsienis, These
cam he coused by the starter mobor, the allernator oF
generator, or losse wiring, representing a serious
hazard to the transistors in yvour DO power supply,

It is strongly recommended that the following checks
b performed before operating the 10111

1. Clean and tighten the battery terminals and
clumps,

2, Tighten battery cables where they atiach (o the
starter solenoid and engine hlock,

3. Inspect baitery cables for corrosion or wear.
Replace thom if their condition s guestionable,

4. Cheek baltery condition frequently. If the eells do
nat hold @ simdlar charge or water level, replace
Lhe hattery.

5. Cheek alternator ior generatori, and regulator
conneciions for securily. Also, primary ignition
wiring, horn wiring, lights, ete.

8, Check the charging voltage from the aliernator.
Often the repulator is mis-adjusted, and the
voltage setting may be excessive. It should not
read more than 14.5 wolts al normal engine

spseis,

Recommended wire size depends on length, Por runs
up to 5 feet, use 10 gauge. For 5 1o 10 feet, use B
gauge. Fuse should be rated for 30 amperes, and may
be in-line cartrldge type, or insulated block holder,
The fuse should be loepted pear Che battery end of the
cable. The transceiver [ cables should be connected
directly to the battery.

MORBILE ANTENNAS

The standard type mobile antennas designed for 10
meclers or O hand will '|'.|¢'rEn:rm weesll weith the 100110
Generally speaking. a full length & or B foot whip will
b mare efficient than the shorter inductively booded
by s,

MICROPHOME

The microphone inpuat is designed for high impedanes
microphones only, The choice of microphone = im-
Fl-l:ll'ljl.l.'l| lar goowd ﬁ]’h"t'f'h l.|I.I-!|:|i1I‘. . and shauld be frivien
serious considerstion, The erystel L tiee filler i Che
iranseeiver provides all the resteicUion necessiary on
audio  response,  and  furthers restrietlon in b
microphone is ool reguired. It i= more important to
have a microphone with o smoeeth, o, response
throughout the spesreh range. The mierophome plug
tust be a standord 104 ineh dimmester, Chree oentae
phone typee, The Lip connection 5 for push-to-talk refay
conlrol, the ring connector s (he microphene terminal
and the sleeve is the romman chassis ground. The
microphone manufsciurer’s insiructions  should  be
followed when connecting the microphone cable to the
plug. Either hand-hebd or desk fyvpe microphopes with
push-to-talk control will provide a suitable installntion

ACCESSORY OUTPUT JACK

A miniature jack on the pear pancl. labeled “FI-10010
ACCESEY s provided for connestion of the Model F1-
1011 Ihgital Frequency Indicstor which is available
from Siltroniy distriboiors and dealers. Consull the
insiructions Turpnished with the FI-1001 for ils con-
nection to the 100 10F and its operaton.

AUXILIARY RELAY JACK

Connections to the microphone push-to-Lalk cireuil are
brouwght out to the rear panel mounted AUX BEELAY
jack. The jack is a standard BRCA audio eonnector that
is insulated from the chassis, The center connection is
connected to + 12V and the shell is connected Lo the
microphone keving cirewil. Connection to the AUX
RELAY jack permits simullanecus Keying of the
LOTIDY amd accessory units such as a linear amplificer,
coaxial rt-eh'l}'. el

1lse an insulated cable for interconneciing the
10111 and the peeessory unit. Guard against
a metal abject making contnet bebween Lhe

conneclor shell and the chassis as undesired
keying of the transmitier and aocessory unit

will result.

The current limit for the aux relay power
source is 1l ma, Make certain that this limit is
not exceeded or internal damage do the 10110
circuits may resull.



HEADPHONE JACK

A atandaed 104 inch dinmeter boodphone plog will
male wilh the pear panet oot ed hi'.‘ldphrlm‘ Jack. A
closed cirewit jock is gsed which will disconneet the
speaker  when Lhe  headphone  plug 15 inseried.
Headphones with an impedanee of 868 ohrms or bess
should be wsadd

ACCESSORY POWER RECEPTACLES

Twn rear pancl mounied power receptacles provide
11TV AL for aecossory cijuipmaenl onky when the umnit is
powered from an AC souree. The one lnbeded "117VAC
SW." s connecied through the front panel power
awiteh and will be used for equipment that =2 Lo be

WhARMING
HIl:-I-r vﬂnnv;i

turmed on and ofl with the
maximum available cwrrent limit s 1 ampere,
Equipment requiring no more than 3 amperes
maximum may be connected to the other receptacle,
Exquipment connecled fo this receptacle will oot e
switched off with the 10110 but will have power ap-
plied whenever the line cord from the rear penel of vhe
H111Y is plugEed inte an AL souree,

Do not connect equipment to these recep-
tacles when the Moedel 144, 12 volt converter
iz used to power the 10110 Damage to such
equipment from overvoeltage will resalt.

M iTh. Mote that the

w

FIGURE 2. SILTRONIX MODEL 1011D, REAR VIEW.
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OPERATION

The nllowing pages contain instructbons on aperation
of the TOLLDY inclwding deseripibons of all (eent and rear
panel controls and their functions, preliminary checks,

CONTROL FUNCTIONS, FRONT PANEL

transmitier iunc-up  adjostments  and  receiver
aperation in the various modes,

S-METER/METER SWITCH
Tha: meder has lowr funetions Thal are controlled
by the position of (ke Meter Switich:

1. 8-Deter: (Switeh in S-Moeter pessition), Meler
indicates  relotive strength of recejved  signal,
Uppl_-r wegile ix ealibrated in S-1 s,

2. Relative (hutput:  iSwileh  in B-Meler
postlionl, Meter indieates relibbve power outjpal
when transmitier 5 keyved. Seale calibrations are
Ignored.

A AL Cothode: (Switeh held in LA, Cothade
pssitionl.  Motor indieates  tofal PLAL cathodo
current in milliamperes read on ower seale of
misber,

4. PLA, Bias Indieator: (Switch held in PLAL
Cathode position). When fransmitter keyved in
USEISR mode, meter indienbes oorreet hins
adjusiment when poinier is on small trinngle on
Bl Lo soele.

TUNERELD SWITCH
Used during tune-wp of transmitter. Transmitler
is keved for tuning purpasss when switeh is held
in Tune position,

MAIN TUNING CONTROL
Adjusts transeeiver operaling [requency as in-
dicated by calibrations on asseciated dial.

DIALSET
This 1s a dial calibration contred, With a known
frequency being recedved, main tuning dial is et
tor that frequency and the signal “fine tuned™ with
the Dial Set Contral.

P.A. LOAD CONTROL
This conbrod allecls boelh the transmil amd receree
sections of the unit. It should be adjusted for
maximum power cutput en transmit. This will also
b+ the correct .H.:lju:sl.ml'nl. for maximum reos vier
sensibivily.

P.A. TUNE CONTROL
This control affeeis both the transmit and receive
sections of the wunit, [t shoubd be adjusied for
maximum power oulpul on transmit. This will also
he the eorrect adjusiment foF masimum receiver
sensitivity.

BAND SWITCH
The mnrking; an Lthe Band Switch are 27,0 REC
and 28.5 MOV, Controls fregqueney range ol Lthe
unit. Bottom seale of tuning dial B read when the

switch is in Che 2700 pasitione The apper seales are
resed whaeen BL s in the 285 position. The (rans-
mitier is imoperative wilh the switeh in the 27,0
prEiL o .

CARRIER INSERTION COMNTROL.
Used om AM Transmit anly? Controls snpal level G
pvaeer  amplifier tube.  Proper AM O fransmit
apeeralion b= dependent on progser el justment of
thiz control. & carciul review of the AN (gseraton
gieelion of this monual is riscommendssd b lore
oporation in the AN meods:.

AF. GAIN CONTROL
Adjusts the level of pecciver andio ot the speaker
o headphone jack

R.F. GAIN CONTROL
Adjusts recciver gain. For noemal operation, sel
fully clombeow ime

MODE SELECTDR SWITCH
Marked LER/TISRIAM REC)

LAR—When in this position, recclver operates
an lower sideband whon the Band Switeh s in 1ha-
7.4 pmir.iun. Transceiver ugm:ru.l!iu-rl 15 ot i e
when the Band Switeh is in the 285 position.

USE —When in this position, recEiver operialis
on upper sidehand when Band Switch is in
ithe 27.0 position. Transcelver operation is ob
tained when the Band Switch is in the 2355
posibion.

AM REC —HReceiver operates on AM when

Band Switeh is ot 270 position. Transceiver
operstes on AM when Band Switch is al 285

position,

It is unlawful to transmit in the 28.5 position
unbess a valid amateur radio operators license
is obtalned from the Federal Communications
Commission.

SPOT 8WITCH
Uaesd in AM Receive only while tuning in a station,
Allowrs operator to hear carrier of incoming AM
station.

AML SWITCH
Automatic Moise Limiter Switch, Heduces ignition
and atmaospherie statie at oulpul of receiver,
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CONTROL FUNCTIONS, FRONT PANEL (Cont'd)

MIC JACK
A three conduetor plug [is into this jack. Alwavs
usi a high impodanee microphoene with the 10110
PRIl Fgna CRO1L, Shore 144, elel.

MIC GAIN COMNTROL
This conteod adjusts the level of the microphone
audio inta Che transmiiter modalaber,

PFRESELECTOR
This control affecis bodh thae irnnsmit and peceive
secbicens of the wnit. (I0 should be adjusted Tor
muiximum power oatpul on lransmit,. This will
thes be the correed pdjustment for maximum
oY e seRsilivily,

REAR PANEL CONTROLS/CONNECTORS

POWER CONMNECTOR
The AT poswer eord from commercial service or
[room thie Modol 104 D o AC sonverier pluiigs
into this receptacle. An AC poswer cord is supplicd
with every new 100110

F.A. BIAS ADJUSTMENT
This adjustiment  conirols the amount of 10 A
idhing vurrent which should alwavs b 20 o, This
i prvEed al L b I'.'|1'1-:rr_1.- bt shovald he chawkaed
prerbndically, uswally b the Beginning of o iy 's
asrerind Hom,

ACCESS0ORY POWER RECEPTACLES

There are dwo 1T VAC receptacles, One, marked
3A MAX, has power whenever power is applicd to
the rear pancl power connector through the line
e, The cdber, marked 1A MAX, is switehed an
and off by the front paenel power switeh, Meither
of these can be used when the unit is being
powerad by the Model 144 DC o AC converter,

ACCESSORY OUTPUT
The connector marked "FT-1001 ACCESS" is the
outpul bo the FIM01T digital frequency indicator,
A mating pb g, from the accessory, plugs into the
conmectar. T v power for the FTR 1001 is abiabned
from the 117 VAC switehed revepioele,

ALY RELAY CONNECTOR
The venter pin of this connevior s o« 12V
coilinuoesly, The outer soetal vingg is grounded
whan th Cransmiller is keved. TE ean be gsed Lo
koew the guswer o o fillowing lincar amplilier,
coaxial antenn relay, ele.

HEADPHONE JACK
For Headphone connection. Speaker  is
automatically diseonnectod when headphone plug
is inserted, (Lse low impasdaniee boadphoaes

S-METER ZERDO ADJUSTMENT
Provides  zero mljusiment  for S5 Meter.  Ad-
justment is acenmplished with RF GAIN control
st fully cleckwise and antenna disconnected,

ANTENNA CONNECTOR
{:nmmﬂn Whlern 1:I:FI!I.'I1.‘|I'|_|:I|' [ur r'l'l."-l:‘-i'.-'l'r :lﬂl'l
transmitier sections. Males with PL259 coaxial
connector, {Lise KGR or RGH eablii

FUSEHOLDER
Aveepts vpe SAG luse, Proteets set (roem damage
due to internal shorl cirewit and averload of ihe
17T VACSW recoplacle. Use only 4 ampere fuse.

1011D PRELIMINARY CHECKS AND
ADJUSTMENTS

AL Locate the PA. compartment and remove the
packing material from the PLA. tube if not previously
accomplished. (This requires removal of cabinet
COver],

H. St all front panel controls and switches as folbows;

1. AF. Gain Control fully counterclookwise
(A, Power off in this positionl.

2. Mode Switch to TUSH,

3, B P Gain Control Tully clockwise,
4. Band Switch to 28.5 XOCV position.
6. Dhal setting 25,7 MEHz.

. ANL Switch OFF.

T. Spol Switch OFF.

E. Hal St Knob 12 o'clock.

8, Prosclector 3 o'clock,

10, Mic Gain Control fully esunter-clockwise,



11. Carrber Insertion fully counter-clockwise,
12, oA Tume 12 o'clock.

13, A, Lo 12 0'clock.,

14, Meler Switch in S-Meter position,

15, Tune/Ree Switch in Res position,

16, Plug Micraphane into Mic Jack.

Al this Limee, all frent Pancl conirals are preset. SNo
o should be apgelied Lo he sed,

. Bear Pane) Progel Instroctions:

1. Conneet a 53¢ ohm dummy load or an antenna
throwgzh a G0 o T3 ohm leed line to the antenmi
eomnaEelor.

2A pood earth ground should be connected Lo
chassis ground stud bolt on rear panel.

A The AC. power cord should nos be connected
to rear Power Conneclor. Plug A.C. Cord inin
1TV A C, wall outlor.

The cahinet cover should he in place
whenever Lhe power cord is conmectied to thi
unit as chin rerously hich vid Lagges are prescnt
al the plate connection of the power amplificr
amd odher lecations within the unit. Berious
injury or death may cecur if personnel come
in contact with these voltage sources.,

At this time the sed is still terned off and all controls
are preset, aptenaa or dummy boad 5 now connected Lo
ihe g0t and power cord 5 attached 1o the sed.

I3, Twrn AF, Gain Control clockwise o ghowt 16
ocleck, Power will now comes on amd the dial lichi
shaould Light. Lot the sed warmenp for about 5 minoles
before procesding Lo the nexit step,

P.A. BIAS CURRENT CHECK

The A, bias has been preset ot the factory,
Hovwiever, sinee i is extremely important that it be set
correctly at all times, a check should be made as
el foars:

. Perform Proliminary Checks outlined aboe,

Fush ihe Meter Switch down o read PLAL
“athode ¢urrent.

= I

3. At the samae Bime, ey your mierophons:,

1. While loaking ot the hattom seale on the front
panel meler, note the meter resding, Tt shoukd he
o o mesar Lhae Lriamgle (30 mad,

5. IT adjustment s n'l:|uir|.'l'|. s g small
serewdriver to turn the A, Rias control an the
rear of the set, Ao small triangle (deltn syrbali on
Lthe meter indicates Lhe proper setbimg of 26 mu.
(B certain dhat the maode selevior e still in the
LSH paositioni .

This oA, Tuhe Hios tidling correnti s now besen
aljusied, Moo Turther bins  adjustment should  he
rH.|1.||'rL=1]. Hlawweweer, i1 15 wise I!nL:in:i_\'ﬁ chisck the P.A
Biia hasfore the lirst transmission of Qe J:L'l,'r'- The amit
i5 now ready For tume upon Che e,

TRANSMITTER TUNING PROCEDURE

1.'|:| Lo Lhis [ewnl, all controls and the PP AL Idiing
Carrent have been presel. The following steps cxplain
propeer Lransmitber Lune up proceduore.

I, Asceriain thet all front panct eontrols have
beon preset correctly as instruetced in “B7 of the
Preliminary Chevks,

2. With ithe antenna confecied, loeate o clear
frogueney on swhich to tunde wie.

4. Push both the Tune/Hee switch and the PLOA,
Cathode'S-Meter awiteh down at (b sames Lime.
(The trapsmitter will pow be kevedic Peak the
preselector or maximom %A Colhode Current
o Uhe master as guickly as possible,

Key transmitter for not more than ten
seconds at a time and allow ten seconds bo
elapse between keying periods while tuning
up transmitter,

4. Belepse POAD CathodesS-Meter switeh  and
again push Tune/Ree awiteh down. Quickly peak
F.A. Tune Contro! for moximum reading on
meter. (Meter s now reading relative power
autputh, Heloase switeh.

H. Onee again, pish Tune/Ree switch down and
quickly peak PPAL Load o maximum meticr
reading, Belepse switch,

6. Push Tune/Hee switch down and repeak PLA,
Tune Control. Faelease switeh.

If a calibrated woattmeter is in the anlenna line, it
should read 70 watts or more when Lthe set is properly
tuned-up CTune Hee switeh in une pasition) .
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You have now completbed the transmitter Dune-up
prewsdure. IF you desiee tochange reguency and move
the dial more than B KHz, 0 will be pecessary 1o
=|""-'I:"-'i"]'l the A, Tune, WA, Laud, aml Preselecior
coinbrals UStegs & ehrough 8,

PROPER TUNING AT ALL TIMES IS
EXTREMELY IMPORTANT. IMPROPER
TUNING WILL CAUSE PREMATURE
POWER AMPLIFIER TUBE FAILURE.

If the recciver s operabed with the B
Bswitch in the 2700 REC position gnd the
ressedictor, PA Tone sl PA Lood contrals
are: adjusted for muiginmum ceceiver  sen-
stbivity it will he pevessary o reiune the
trinsamiller when relurning it o TR R TV
with ihe Mode Selevior in the 385 XOV
pnsiticn,

OPERATION
RECEIVING SINGLE SIDEBAND

In the following instructions, il is assamed that all
provecding Preliminary Checks, oA Bins Adjustment
and Transmiller T'IJI'lI.I'Ij: ;:.rn:n'n:'dl.tr:-.ﬂ: have been e
commplishasd e inslroeied.

Place the Mode Sclector Switeh in the UUSH or LSH
position ws desired. Tuen the ALF. Gain Controel clock-
wise in the & o'clock position, (10 the unit was ol
previously tarned on, weait A scconds or more for the
tubwe filamwents Lo warm upl, Check that the Cerrier
Insertion Conteol 85 a0 MIN. Turn the main tuning dial
to e desived freguency indication and then carefaliv
neljust b Frn'ﬁl'll'r!l.'lr anmd PoA- Tune Controls for
miaximum nMse autipul, Rendjest ALCF. Gain Control as
Aecessary o inerease or decrease receiver autpul to a

comifortahle level.
NOTE I

The PRESELECTOR resonates the iran-
smitter driver stages and the receiver RF
amplifier plate cirenit. The PoAL TUNE and
P.A. LOAD eonlrols u-:iju.-:l'. Lhe :i|1.|:|-1.|l'. amd
outpul capaeilors in the transmitier power
amplifier final plate circwit, a5 well as the
receiver ILF amplifier grid ecircuit. Proper
._'.u'tju.-:I ment of these controls in the receive
posilion will resull in approsimately Fesonant
comnditions in the transmitter stages.

In practice, the receiver will often be tuned across the
band uniil o signal i= heard (o which the (011D
apeeralor will want the 10110F transmilter stages

k=

tur=d,  Adjusting  the Presclecior and PoA. Tunc
cottrals for maximom S:-Meter indication will peavide
this tunime while stening o Lhe reeeivied signal.

If there is ignition or atmosphoeric noise present hat
interferes with the received signal, st the AN
awileh G the upper position, This will activite the
Anti Modse Limiter to limil the pesk excursion of the
naaisEes in the peceiver audie cireaits,

RECEIVER TUNING (8551

Proecise wuning of a single sideband signal is very
important. Dooned b satisTied toomerely tune until the
vobtdes enn be undersioesd, buol take thas exira eare of
setting the dial o the exocl spol where the voiec
satneds patuenl, Above gl avoid Ue habit of tuping sn
thast Lhe voire- is pilchisd higher Chan normal. Thes s an
unlortunaie habit procticed by quite o number of
O anars,

The fodlowing peinis belp 1o explain the effeets of
sl fge:

1o IF won dumae s that Lhe peceivird voice i= higher
than normal  pitch, van  will dthen transmil  off
Eﬂ"ll_l.li"l'li'}'. and viour woie will sound  lawer than
aarmal piteh to Lhee odher station. He will probably
retune his dial te make vou soumd fght, IF this con
tinues, vou will gradoually “walts” one anoether across
Lha- bhand. I ¥romn are sl b mislumings Lo an unnalurally
higgher piteh, vou will walte peross the band twice s
faxl, {And somoeone will, no dooht, he neowsed of
froegueeney deifll.

2. Mistuning results in serious harmondc distartion
of voice, and should b guite noticeable to the average
car, Some will elaim that if they den’t know how the
nlher |H."'!'hil|"l'|.'!i. oo aelually sounds, they cnn™ 1_|m|_=-.
him in propeddy, but this is nel true, With a litde
practice. i is guite easy Lo Lell, Somes voices are rich in
harmonies, amnd afe casicr o tune in than o person with
o "fad” woice. Also, a transmitter operated properly,
with low distortion, is easior Lo Lune in than one which
s overadriven and genvraling excessive distortion.
You will know when wou harver o station Lumied in right
on the nose. IC will soumd jest like “AM", so0 to speak,
Mainly, svoid the habit of tuning so evervone sounds
hisgher than noemal piteh. or like “Denald Duck”. This
s ineorrect, unnecessary, amd irvitating to the ear,

TRANSMITTING SINGLE SIDEBAND

The transmitter [regquency will b the same as Lhe
received signal frequency as indicated by the positlon
of the main tuning dial, or to any frequeney Lo which
Lhe dinl is sed, If the frequensy for transmission is 1o be
the same [reguency as the received signal, or onoacbear
{requency, the transmitter should be tumed per the
Transmitier Tuning Procedure on page 8. IT it has



been Luned up previowsly, only minor adjustments will
e reguired om a sew freguency,

Be certain that the Carrier Insertion Contral is in its
Tull roanter clockwise pasition,

Alter tune-up, key the microphone and turen the MIC
GAIN  contral cleckwize as wvou speak into  the
rmicraphone until the 5-Meter pointor is swinging into
the uppeer third of Lhe seale on vodce peaks, Mo further
adjustments will be reguired from one fransmission to
another unless frequency is changed. The meter B
hesvily damped and its peak reading with average
valee madulntion may not be impressive, Howevor, the
solee pasaks are well over the 200 watl input rating of
wour Siltronds 10010

| NOTE I

The wnit will not transmit when the Band
Swilch is in the 27.0 REC position, Tran-
smission on 28,5 XOV is illegal unless Lhe
operator holds a wvalid and  appropriate
Amateur Radio License issued by the Federal
Communientions Commission,

RECEIVING AM

In the lollewing instreclions, it is pssumed that all
preceeding Preliminary Checks, PLA. Bias Adjustment
and Transmitter Tuning procedures have been ae-
complished as instructed.

Place the Mode Selector swilch in the AM REC
position. Turn the A F. Gain Control clockwizse to the 3
o'clock position. (IF unit was not previoosly tuened on,
wiatil 3 seconds or more for the tube filaments Lo warm
up.

Rotate the tuning dial wntil an AM signal is heard.
Flace the SPOT switch in the ON {upd position, This
will produce a “whisthe” in the outpul which should
then be adjusted {0 “zero beat™ by fine adjustment of
the tuning dial. Turn the 8POT switch OFF (downl.
The AM station s then precisely tuned in and when
transmitting in reply. the 10110 will be on the exaet
same frequency. Adjust the audio gain for a com.
fortable listening level, The PA, Tune and Preselector
controls may  be adjusted for maximum S-Meter
riuling.

NOTE |

The PRESELECTOR resonates the tram-
smitior driver stages and the recciver BF
amplifier plate circuit. The P.A. TUMNE and
P.A. LOAD contrels adjust the inpul and
outpul eapacitors in Lhe Lransmitter power
amplifier final plate cieewit, as well as the

1n

receiver REF amplifier grid cireait. Proper
adjustment of these conirods in the Peceive
prosilion will resuli in approximately resonant
condilions in Lhe transmilier shogies,

TRANSMITTING AM

The transmilber Fnﬂiul_-m'g,r weill b the soomee ms the
Foeeived sig:ml- g indicaled '|:|.1." Lhe main tuning dinl,
or Lo any frequency te which dhe dial 5 osel, [T thes
fresquency for Lransmission is Lo he the same fPedguency
a5 Lhe received sigrnanl, or a clear IT‘L"I]I.:IE'M':I.". L
transmilier should e tuned per the: Transmiller
Tuning Proccodure on page 8. If it has been tuned
proviously, anly minor adjustments will be peguired on
aonew [reaqueney.,

After Tune-up, push the 5 Meler switeh down to the
AL Cathode positbon and ke the microphone. (Waork
aut & means for doing this with one hand a=x you will
nessdl the olher free for ihe next stepl. Next turn the
Carrier Insertion Control clockwise to set the PLAL
Cathode current al 120 milliamperes then release the
switeh and microphone switeh.

By the Lransmitter with the microphone switeh amd
spasak into the mike. Advanee the microphene Gain
Control Trom its minimom position antil the S-Meter
pointer just begins 1o respand on vodee gaeales.

The Microphone Gain setting 5 critical, Do
fel  exceed  the seiting oblained  when
following the direclions in the preceeding
paragraph. Excessive overmodulation, with
ils atlendant distortion, will sesult.  Yeouar
sigmal will bae diffdewlt (o understand and will
eonlain excessive hurmonics that may couse
interference on this and other froguency
hinad=.

Proper Microphone Gain setlings will be obtained with
the control atl the & or 9 o'clock position. "Power
Mikes" are not recommended for use with the 10010,
Use a Siltromix CRTIO1, Zhure 444 or  olther
micraphone, with similar characieristics,

IT the previows H:I_juuimr.'nlh have all been
eompleted correctly, B.F. outpul will be 10 to
A walis dead eorrier with mike keyed. Do
mol exeved Lho carrier inserdion limils of 1210
mit. or damage (o the PoA. tube will resolt. If
reduced carcier power is desired, the carrber
imsertion can be Fedoced Lo Fn.ruc[uq_'n:' HN e CR
reading of 100 ma.



DIAL SET reguires coupling of the signal o the antenna input
direct |y or by radiation 1o the connected antenna. The

A DTAL SET contrel provides for precise calibration of dial is then sei to the known freguency. A “whisibe”
the frogqueney tuning dial. To perform this calibration, will b heard in the transeeiver output. The DIAL SET
a signal of known froquency, preferably from a control 15 then adjusted to bring the “whistle"
frequency  standard, is required. The procedure frequeney Losera Gaern beatl,

ii



2 CIRCUIT THEORY

GENERAL DISCUSSION

The Siltronix 1LY iranscciver  provides  singelc
sideband, suppressed carrier iransceive operialion,
and geenerates the single skdeband signal by means of a
creystal lattiee fifter. To permit o logical discussion of
this mwwle of operation. cortpin  definitions  are
NECCRSIATY .

In & normal AM signal (double sideband with carriers,
a radio frequenty signal is modulated with an audio
frequency signal, This is considered by many Lo ke
merely o case of varying the amplitude of the earrier at
an audio rate. In facl, however, there are actually
sideband frequendcies generated, which are the resalt
of mixing the BF and the AF signals, These sidehands
are: the sum of, and the difference between, the two
heterodyvned signals. In the detection of this con-
ventional AM signal, the two sidebands are mixed with
the carrier to recover amd repeodouce the audio in-
telligence, This is an inefficient means of transmission,
because only 25 percent of the transmitted power is
el Lo transmil inbelligenee, There are odher ab-
tendant drawhacks alzo. The bandwidth of AM vaice
transmission is approximately & KHz, while the petoal
demodulited audio is only approximately 3 KHz, The
resull is ineffient wse of the frequency band, and over
half of the allotted band s unesable due o
heterodynes, inlerferenee, nnd congestion,

In the single sideband, suppressed carrier mode of
transmission, only ome of the sideband signals is
transmilied. The other sideband and the carrier are
supprossid  to nogligible level. In addition o in-
creasing Lhe transmission efficiency by a factor of four,
single skleband effectively douhles the number of
astalions or channels which can be wsed in 3 given band
of frequencies,

It should be remembered that in the single sideband,
suppressed carrier mode of transmitting, the un-
wanted sldeband and carrier are only suppressed. not
EI‘Iﬁl‘lE]}' eliminated. Thus, with a transmitted signal
[rom a transmdiler with a 50 db sedeband =u PSS,
the unwanted sideband will be present, and will be
transmitted, but its level will be 50 db below LChe
wanted shdeband, When this signal is received atl a
level of 20 db over 89, the unwanted sidebhand will be
present at a level of approximately 85 The same is
irue of carrier suppression. With carrier suppression
oof B0 ek, sened 2 signal level of 20 dby over 39, carcier will
b present ot a level of approximately 53 1o 54,

For the following discussion refer to the schematic
diagram, and to Figures 3, 4, and &.

SIGNAL GENERATION

When the push-lo-talk switch on the microphone is
depressed, the transmitter portion of the dronseeiver
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= actihvated. and 0 penerates o sinele sidelsnd,
suppressed carrier signal in the following manner.
Carrler is genorated by Careier Oseilloter FF, con-
nected as a4 Pieree oseillator with the ervstal sperating
in parallel resonanee. This stage operales in boih the
Lransmil and reveive modes, When trnsmitting, (he
RF output of the oscillator is injectsd into (e eont el
grid of the Balaneed Modulator, V13, This baliwneed
mesdulaior iz a beam deflection tube, and operates
similar toa cathode ray tube in thal the electron heam
from the cathode is deflected to one ot prat plale o §hae
other by the charge appearing on the deflection plates
The carrier signal applicd to the control geid of the
balaneed modulator appears on both plates of the
outpul. The two plates are conneeled to Transformes
T1A0L. The deflection plate T woltages are adjusted
by means of the carrier balance contral, R30S, sa dhat
the BF signals being applicd to the output phetes will
cancel each other, nnd the output Trom TUHIL will b
zero. Audio signals from the Microphone Amplifier,
V14, are applied as a modulating sollage te one
deflection plate, and the two sidebands resalting from
the sum and differencee freguencies of the audin and
carrier signals appeor in the sutput of transformer
T1301. Carrier suppression is approximaicly 60 db
down. The Carrler Insertion ronirod limits 1he carrior
lewveel that can b inserted In AM and thus protecis the
final amplificr from being overdreiven.

The double sideband, supprossed carricr signal i thon
coupled [rom the secondary winding of T1307 o the
crystal filver, which suppresses the wer sideband,
and permits only the upper sideband (o be applicd o
the Firsl IF e\.mph'[i.ul‘, VY. The carricre Fﬂqqm-nr-:,' =
generated at approximately 535000 KHe, when the unit
s i the upper sideband mode (USHEL, Wilh the pwer
1LEB sideband erystal, the corrier eryscal freguency
will e 558 KHx, and ihis positions the double
sidehand signal on the sther side of Lhe filior TEsEIR S
curve, attenuating ihe upper sideband by at least 50
clbs.

Q1, the VPO 2NTM Oscillator, operates in Lhe common
hase configuration as a Colpitlts oscillator, 2, 1be
buffer, is wsed for isolatien. The exiremcly good
rerulation achieved through using the Zencr diode
reglabor, T2, peross the bias supply voltaee, also
contributes Lo the siability,

The VIO in the Madel 10110} exhibils extremely good
stahility after the initial warm-up perciod. Deift from
cold start will be less than 2 KHz during the first hoor,
After the initial warm-up pericd dreiflt will be
neeligible.

The single sideband, suppressed corrier signal from
Lhe First IF Amplifier is fed to the Transmil Mixzer,
VE, where il is helerodyned with the YO signal, The
resultant signal ot the desired transmit frequency is
amplified by the Driver, V3, and the Power Amplilier,

f

=,



| I ! | R w2 v
I | | | I | TR — - EFIIEEH POASER
| | | | i 1 B sy AMF,
|_-__| |____|| I____I TIBEE L=
|
ANT
I . i
|
Vil I ur
oa Wl
AGCIALD I i ‘ ; \ Fifis F
CARDSC - W & A
e IF ApgP HETWORS
fAVE I I Ll | PEAR i2BaR
| —— L2
- _.__1 i
WA Wi4E wa KT, [
MAC AP &F ApAP BAL WO FILTERN 1 | |
112 12857 WEIBAKT M ) KH2 : | | |
i | 1
FIGURE 3, BLOCK DIAGREAM, TRANSMIT MODE.
Downloaded by[]
RadioAmateur.EU
w1 Vi Fom 1] fo s ook ooy
AF PROCUCT | | secosp ! I I I | I
OuTPUT OET IF A i | | i 1 |
[ 113 BpAXT 17aAR
|_____| |_|-__I o
L
BT
i
L] I ca Wr i
ABCIALS AEC RAST o ‘
= Cot R s WFD AMP
AP AF BUE IF AR oA
BAVS 172 1PAKT e \TEAE 128 e X
— = - _ _ 1 L ]
I i 7 I = v
WE
i [ I i | | Liblas AEC REC
e KXER NP &R
i | I I i | 5500 K
| e e ] R - e

FIGURE 4. BLOCE DIAGRAM, RECEIVE MODE.

Vi, The sigmal from the VIO Amplifier i= initiated in
the: transistorized VPOCBuffer circuit comprised of Q1
and Q2. The signal from the YFO is rouled o the VEO
Amplifier and is mixved with the single sideband [rom
Lhe: TF amplifier, resulting in oulput v the 10 meter
band. When the transceiver is in the TRANSMIT
e, Lhe gain of the First IF Amplifier is conveoiled
through the Autoematic Level Control (ALC) network
fusing the AGC Amplifier V10 Lo control the gain of
Lhe sbage in response 1o the average inpul powor to tho
Fower Amplifier. This ALC system will compensate
for extremely strong input signals, bul doees nod
completely eliminate the necessity of proper ad-
Justment of the MIC. GAIN control. This [eature will
help prevent the transmitter from flat topping and
generating  spurious  emissions, but  eonsiderable
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distortion may occwr §f the MIC. GAIM control s nod
properly sdjusied. Befor to Operating Instructions,

TUNE OPERATION

Marmally, the frsgueney of the carrier oseillnior s
approximately 300 Hertz sutside the & db passhand of
the crystal lattice filter, In TUNE position, the
frequeney of the carrier oscillator is moved ap-
proximately SHE Herde to place it owell within the
passhand of the eryatal latties filter.

RECEIVE

In RECEIVE posithon, or af any time when the trans-
mitier is nod in TRANSMIT, all circuits used in trans-
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mitting are disabled through circuits controlbed by
relay K1 The relay is energized for transmitting and
de-energized for receiving, One conbwt, when de-
energiced, allows peceived signals [rom the antonng to
b applied, through the transmilier tank circuil, to tho
receiver Ko Fo Amplifier, V5, where they are amplified
and then applied to the control grid of the Receiver
Mixer, VB, The local oscillator signal from the VRO
Amplifier is then heterodyned with the received signal
to produce the IF Freguency. All IF ampdification is
secomplished at this frequency, nominally 550000 K He,
through IF amplifices VT and VA In the Produce
Detewior, VOA, the IF signal is heterodyned with the
carrier [regueney gonerated by Carrier Oscillator, 3.
The resultant audio is then amplified by VAR, which
then eouples to Lthe AGT amplifier, V16, and the audio
output stage, V11,

FREQUENCY CALIBRATION

Frequency calibration of the Model 100100 tuning dial
is in 5 KHz increments, [Nal accuraey and tracking are
quite good,. but caulion must alwayvs be observed when
operating near band edges, Measuring the [Fequency
with a frequeney standard or marker generator when
working near band edges B recommended,  The
procedure for sdjusting the dial calibration is covercd
in the OPERATION section,

TRANSMIT AND RECEIVE SWITCHING

Transmit and receive switching is performed by relay
KL In TRANSMIT, anly those tubes that operate in
the transmil mode are operative, all others heing
biased Lo culoff through the relay eontacts, In
RECEIVE, with the reloys de-energized, the tuhos
Lhat are used only in transmit are cot off in Che same
manner, Helay K1 when de-energized, applies signals
from the aulput Pi-network to the receiver. Matg that
relay K1 will ot operate when the BAND SWITOH
conirol is in the 27.0 REC position,

POWER RATING

The Siltromia 1Y i capable of owver 2000 watts
F.E.F inpul under sieady stale two-lone Leslh oops
ditions, The peak envelope power, when  voiee
rrewdulintiee, i= cansideraldy greater, Cypically B0 walis
A ITIETE .

The buili-in power supply produces a no-load plate
voltage of approximately BRD valts, Under TUNE
conditions, this vollage will drop o approximately 680
volts and maximum input power will be redoced
considerably below the voice P.E.P. rating. Under
volee  modulation, because average power B8 con-
siderabdy less, the power amplifier plate and sereen
»nElam-:—‘- will be malntained |'|'i;.|;!11-r, even during voice
poaks, by the power supply filter eapacitors, Peak
pliate eurrenl will, Lherefore, also be higher thian with
Lwo-tome Lesl conditions. Under typical operating

5498 5500 5502 5504 5506 KC
0 |

6 DB 4KC
20 DB
40 DB
60 DB 6 KC

SHAPE FACTOR
|

80 DB
100 DB 12 KC
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conditions, peak plate current boefore flat topping will
b 380 ma. 2l B volts, Lo resull inoan input of aboul
S0 watts PLEF. Meter readings of eathode current
will not reflect this power input, however, because of
the: damping in the meter. Cathode current readings
under normal voice input should nol aversgee more
than 100 Lo 12100 min

POWER AMPLIFIER PLATE DISSIPATION

There i often o misunderstanding about the plate
dissipation of tubes operated as AR amplificrs undor
voice modulation. In the Siltronix 10011, while in the
lransmit made, and with wo modulation, the plane
voltage will be approximately B30 volts, the plate
current Al ma., and the power input 33 watls.

Auvthorities agree Chat the average voice power is 10 Lo
20 db below piak voice power. Normally, some peak
clipping in the powor amplifier can be wlerated, and &
peak-to-average ratio of anly B db may sometimes
mecur. Under such conditions, the average power inpat
will bz BD watts, and average plate current will be 1)

FIGURE 5. CRYSTAL FILTER CHARACTERISTICS.



r

ma. With power amplilicr efficiency of 65 percent,
plate dizsipation will be approximately 20 watts. The
HO5I is roded at 40 walls, eonbinuous duly cyvele, Thus
it +an he seen thatl under normal aperaling conditions,
the Power Amplifier tube in the 10010 is nst being

driven  very hard. Node, howewver, that propT
moulation level musl e maintained by eorreet sei-
Ling of MIC., GAIN, and that the bength of time in
TUMNE position musi be limited to not more than 10
Seconds al & i

ALIGNMENT AND TROUBLESHOOTING

The alignment procedures presentid in this seclion are
routine touch-up procedures for all toned elrcwils and
alther adjustments. It is recommended  1hat  the
procedures be performed in the order presented.
Howoever, il complete realignment is not required (s
may be the case when just one tube B replaced),
peerform  just those procedores rimuired. Hefer o
Fligures 6 and 7 for component placement.,

RECEIVER ALIGNMENT

Receiver alignment involves only the adjustment of
Lhe Second IF coil. The RF coils which affect receiver
performance are also used in the TRANSMIT mode.
Their adjustment is covered under “THANSMITTER
ALIGMNMENT™.

1, After allowing approximalely five minutes for
warmup, tune the receiver Lo the middle of the
band and on a “clear” frequency.

2, Adjust the LA, TUNE, PP A, LOAD, AND
PRESELECTOR for maximum noise,

3. Adjust the sceond IF coil (L801) for maximum
hackground molse.

&-METER ADNUSTMENT

With the antenna disconnected, R.F. GAIM eonirol
fully elorkwise, and S5-Metler switech in 5-METER
position, set BT06, (5-Meter zerol, kwated on the rear
panel, for zero meter reading. Determine that no local
aig'na]ﬁ are 'he:ing received.

TRANSMITTER ALIGNMENT

1. Ta adjust the Power Amplifier Bias (after allowing
approximately five minutes for warm-up):

a. Hold Meter Swicch in P'. A CATHODE position.

b. Rotate CARRIER INSERTION control fully
counterchoekwise,

o, [otpie Mic Gain control Tully eounterclockwise,
then key the transmitter with the microphone
switeh., Adjust the Carcier Balance control, BR1305
an the battam eover, for a nuall.

d. Again, key the transmitter with the microphone
swilch, and  without speaking into  ihe
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microphene, adjust the P.A. BIAS contrel on the
rear pancl until the meter reads 40 ma, of Gflfinge
current. This point i= indicated on the meter by
the small triamngular “delia” symbal,

2. The alignment of transmitter circuiis involves the
adjustment of Luned cirewits in the VPO Amplifiee, VI,
the Transmit MIXER, V2, and the DRIVER stage, V3.
It is recommended that a 50 ohm dummy lood be
connecled to the antenne jack during this series of
adjustiments.

. Set the tuning dial to approximately 285 MHz,
amd the PRESELECTOR control at 12 o'clack,

b, Bet PoA, LOAD vontesl b9 a'clock.
. Sel Meter switch to P A. CATHODE.

d. Presa Mic. bulton. Check idling current. Tt shoubd
e on Lhe "defta”™ symbol when the CARRIER
BALAMNCE conteol is nulled, and the CARRIER
IMNSERTHON conteal is fully counterclockwise,
Adjust A, BIAS control, on rear panel if
e e

. With Mic. buiton depressed. adjust CARRIER
BALANCE contral for slight increase in meier

reading, 13 to 60 mad. Adjust P.A. TUNE
conlrol 1o resonance Iil'|i|.'|-l1

. Adjust eoils LIOT, L2301, and L301, for maximuom
reading. When reading goes highor than 80 ma_,
or 50, adjust CARRIER BALANCE controd for 60
. dEain.

g, Adjust eeils carcfully for maximum peak.
Exercise eaution with CARRIER BALANCE
control. T not exceed 1MW ma, reading for more
thitn a few seconds. Be sure P_A. TUNE control is
resonaled ladjusted for “dip” in meter reading),

3. Power Amplifier Mewtralization.

a, Alter allowing approximately five minutes lor
wiarme-up, tune transmitter to approximately 285
MH:.

b, Set the PoA. LOAD control 109 o'clock.

. Bt B-Meter switch to P A CATHODE.



d. Kev the iransmitter with the Mic, hoiton, amd
wil ol speaking into the mivrophome, adjust the
CARRIFE BALANCE contrel for a reading of
.'|.|,r|1:|‘1:|:|c||'||:tt1:|_',' 1Y rma. Qui:k]:r adjust  dhe
PRESELECTOR for a peak. Quickly resdjust the
CABRHRIER RALANCE control to 100 ma. of o
increased Lo higher reading,

. With the Mie, button stll depressed, rolaie the
A, TUME eontrol through ita eange from @
pelock o 3 aclock, You will mole a pronosunced
“dip” in mweber resding of resonance, Ohserve any
tendency for the meter o “peak™ above the 10D
iz, |'||;,|1|,-;|u g ciLher side of resopanee, TF there is
such a  peak, adjust C400, the PPLAL
MNEUTRALIZIMNG trimmer, (o suppross the peak.
Whon propecly neoiralizod, Che meter reading
will hald steadily at 100 ma, exeept for the sharp
dige al pesonanes, bui there will be no peak above
Pl 100 mm. lewvel.

. Koy the transmiiter with the Mic, bullon, and
readjust the CARRIER BALANCE control for
minimum  Power  Amplifier corrent. Power
Amplifier idling current should be on the “delia”
syimbol, If not, repest the Power Amplifier Bias
adjusiment  deseribed  in TRANSMITTER
ALIGMMENT, STEP 1.

4, Carrier Fregueney Adjusimanl.

A dummy load, wattmeter and awdio generalor are
required for this adjustment.

a. Afber allowing o five minute warme-up period,
Lune the transmitter to approcimately 285 MHz
with the Mode Selector at USH.

b, Koy the iransmitler with the Mie, hution, amad
adjust  the CARRIER BALAMCE conteol for
minimum Power Amplifser corrent.

c. Imsert o 16500 He audio signal from an awdio
generator into the MIC, jack on the front panel.
Adjust the gain of the swdio generator and the
MIC GAIN contral (14040 until the wattmeler
roads ppproximately 10 0o 15 watls,

d, Adjust the First LF. eoil. LTH, for maximum BF
output. Adjust both slugs of the balanced
medulator iransformer, TL301. for maximum REF
oyt

e, Inerease the output of the awdio geaerator until
the wallmocter rends A0 walts. Reset the aodie
wonerator o 200 Heriz and adjust the USE carrier
oscillator trimmer, C1508, for a reading of 10
walls.

f. Switch the Mode Belecior to the LSE posilion.
Adjust the LEE carrier oscillator trimmer, C15001,
for a Feading of 100 walls,

. Heset the pudio gencrator o P00 Heres, the
output power o W waris, Heset the audic
ceneratnr to 200 Blerte and  pendjusl  carrier
nseil lber trimimaers, i peauired, for T walls

| nove |

An BF signal generator or AM rransmitier
povering ihe CH oor Hemeter bands will be
recquired for the fellowing ad justment s,

e Bt the Mode Scleetor switeh bo UISTE Tume in an
AM  ecarrier [eem the  lransmalier or an un-
maodulaied signal from the generator, Adjest Use
mnin tuning dial for oo bueat ot the ranscedver
el okl

i, Bet the Mode Selector switeh to TLEH and metone
fovr wern heat using Lhe LS Y FO shifter 016821,

An AM fransmitter most be used [op the
[rllowing siops,

i Apply volee modulation (o the AM Cransmilier and
adjust the AM VFO shifles C16130 for st
pecivied audio gquality,

k. Remwee meelulation from ihe AM iransmiller.
Turn the SPOT switeh on and adjust the AM
carrier eacillatior frimmer (15071 for s biat

CVEFO Calibration.

Alver allowing  approximately Fwve minoles e
wearmi-upe, st the moin tuning dial 1o the fregpueeney
stamdweed oo marker generelor =l nearest L fhe
eomier of Ehae banad Do be calibeate<d, Aokjust Che TTAL
SFT o the 12 0 cloek position, Tawate the VPO cover
aned adjust Vhe appseopriale Trimmaer io 2o bl dhae
SEFOV with Al standaml o generator signal. This
sl st rent procedore shioabd bee pasefisemed for beeth
huineds  with the Sideband  Seleetoe in the TISHE
prsiticen,

Use an insulated alignment toal e adjustment.
Accuracy in olher parts of the bands will be guite
good, but remember that the 101LDY 5 net Lo b
considered o freguency standard; be cautious when
opoerating near band cdges.

. Irouableshooding.

The information confained in Figures & and T,
together with  the wvoltage and  resistanes
prcasurements in Table 1, and the information in
Table 2, should be swfficient  for  most
trontleshaoting by the average lioensed amatewr
racdice operator. Mole that thae conditions Tor making

.



W11 (BGEWE) V1 BAVE) VIHECBEA) W4{E350)

Ak AMP, AGCIALC AMP. A.F. AMP. POWER AMP.
VA12BAG) W1HGJHE) A

L1 15T IF AMP, BaAL. MOD. T1304 MEUT.

L& 1503 ¥1502 VE{12BER) W BGKE) Vid{12a8XT)
C1507 Y1501 HEC, MIXER DRIVER MIC. AP
VB{1Z2BAB) V(1247 Vi(1ZBAG) V2{12BEG)
ZMDIF AMP, PRODUCT DET. VIFO AMP, EMIT MIXER
f‘ ALDIO AMP.

FIGURE 6. SILTRONIX MODEL 1011D, TOF VIEW.,
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#mm
—3

L2 L3 L1 R1308 C15N
VEOD AMP

FIGURE 7, SILTRONIX MODEL 1011D, BOTTOM VIEW,
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the woltigge and resistnes measoreawents of Table 1

HLa R ] ri'll I“'r'-""'.'
uF

HECEIV B

1. T8 F. Ciin Contral in “minimom” pesilisn.

2, Moo Selevior Switch in " AN RECT position.

3. Main I|'|.|.|1|r||.q '['!mlr\:c:ll setl Loy mmieded B ool Fings,

b, Buand Switeh sel bo 25057,

O, Antenna compeetion  lerminabed in 510 ahm
dummy hoped,

. AGF. Gain Contrnd:
Al In "0WFF™ [iesiLieen fawrr resistamnce maeasure-

ment =,

i Switch ot “0NN position but gain set gt
“rinimum’ for vaolGgge mciesuremeni s,
T. ANLin "OFF" pasiiion.
2 Bped Bwileh in TOFF™ passitioon.

THRANENIT:
1. Mic Giain Conteod in “minimam”™ posilion,
2 Banmd Switch set 1o 7245,
3. Tranamuilier Tully tumed im micdbe af hnd.
1. Valtage measured with Tone-Hee Switeh in
ITIME posilion, |

FOVTE: ANl voliages resisiances are plus or minus

2010,



Worltuge measurements were taken using o HEWLETT FPaCKARD Model 2100/ B VTVM. Resistance measurements were laken using
a SIMPSON Meslel 260 Vole-Ohm meter. Befer 1o other conditions for measurements on page 19,

TABLE 1. VOLTAGE AND RESISTANCE MEASUREMENTS.

Sacker Pin Mumbers

TUBE K= Rec,
TYFE T=Trans| 1 2 3 4 5 i} 7 " q
VI 1XBAS B WYuolis 0 0 0 12 GAC |30 41 38
VD Amp. I WVults L] ] (4] | 2. 6AC 120 ik 4
Uhms 19 1 ] ] =50K O gk
V1 1XBE& B Yolis i L] 4] | 2 AL 212 25 ]
Trams. Mixer T Yoles =l | 0 1 2.6a0 195 104 =100
Hims 100 0 i 0 250K 5K 25K
Yi pGEA K Yolis 0 -.2 i 12640 & 3AC e peli] Lh 0
Drriwer T ¥oles . -2 ] 12.6AC . 3AC MC a0 7Ll 1]
s 1052 Sk 0 0 0 MWC =K 00k 0
V5 GCRBEA RVols | -.33 0 63AC | 126AC | 215 95 0
Rec. B.F. T Vil -5 ] . 3AC 1 2.6A0 200 4.4 i
s 2Rk i ¥ ) =K =ANK 0
Vi 12BES R Yolis =400 i 0 [ 2.6A0 26l 05 -7
Bec. Miner T Voles »3.8 1] i 12640 | 220 1] -10.0
hms s i} ] 1 4R 101K S6EE
YT OOI2BAS R Volis -1.2 i i 12.6AC | 200 10 0
131 ILF, T Yolts -1.5 v} 0 12.6AC0 165 a5 0
C¥ims 100K (] o { R0k Ak, 0 -
VE  12BAR R Volis -1.5 0 0 12.6AC | 195 g5 0
2 I.F. T Vol =13 ] 1] 12.6AC i i 0
Dfms 3K 1] (] ] X1, 4 =40k 0
Ve |2AXT R Yolis G5 =15 0 {¥ M 125 -1 1 . 3A0
Der. ALF. T Yolrs -4 =36 0 {r MO { -1 {1 6 3AC
! Chms AT0k 1560 210 0 M 125K 1M 0 1]
Y10 BAVE R Volts 0 .7 6.3AC 12.6A0 HWC 0 il ]
AGC Amp. T Valis 0 1.4 GAALD 12640 | WO -37 165
Ohms SO0K 5K 0 ] W o 40K
Vi1 lafrwH R Volts 0 L& 215 0 63AC | 255 f.5 0 155
AF. Output T Volis 0 4 0 0 a.3A0 125 0 - 45 -3
ms 1hoEe 2T pe 1 0 1] 30K 270 1.1 1 MK
VI3 6JHE K Volis n L i AL i =l ik ] ¥
Bal, Mol T Yaolis { o o) f, A0 ] =] 4% i 130 130
Dt ik 110K i1, 0 i 25k ] 14K 14K
Vid 124XK7 R Volis 54 -7 | Q 12 aal 43 i) ] N
Mic. Amip T Valis 55 -47 g 0 12.6AC T i 3 NC
s R0 M 1] a 1] 200K (1] 1K M
1 26 311 4,10 5.9 7.8 12 PLATE
V4  ®950 R Vol 0 i} 0 v -6} NC 1Z6AC | +340 -~
Pwr., Amp T ¥alis 1] 22 175 1] il ML [26AC | #7530
Ohms §] i 1040 (i 1HK P 1]



TABLE 2. TROUBLESHOOTING GUIDE.

DEFECT FOSSIBLE CAUSE

Fa Lifing Carrent 1. Defective Power Aanplifier Tube (V4

Linstable 1. Defective BIAS control andfor assecivied components.
3. Defective bias power supply

Inability 10 Load per | Antenna not msonant at operating leguency. .

Operation Instructions I, Defective transmission line.
3. Defective gnienna loading colls),
4. Tubez ¥ through ¥4 defective.

Insufficient Sideband
Suppression

- Carrier Oscillator {Q3) operating on incomec! frequency.
- Crvstal filler defective or mistuned,

I

Insufficient Carries
Suppression

Microphondes m Transmitter

. Tube VI3 defective,
. Transformer T1301 defective oF rmstuised,
. Carnier Oscillator (Q3) operating on incorrect Tregquency,

fad [

I. Tubes W13 andfor V 14 defective
2. IF coil L701 Defective or incorrectly adjisted.
I Microphone defective.

Low Receiver Sensitivity

Tubes V5 through V10 defective

- Incoreect adjustment of the transmitter Pi-Network.
AF coil LED incorrectly adjusted or defective.

4. Ki relay contacts defeciive.

Pl

TABLE 3. VFO AND CARRIER OSCILLATOR FREQUENCIES

V1 01 Q3
Injection Osc, Osc. Carrier
Tuning Dial Frequency Frequency Frequency
26,950 KC 11 450 KC (1/2) 10,725 KC 5500 KC
27260 KC .70 KC (1/2) 10880 KC 5500 k0
28500 KC 23,000 KC CLE2Y 01500 KC 5500 KC
29,000 KC 11500 KO (123 11,750 KC F500 KC




CAPACITORS

Tnliess

nlherwise  specilicd,

cagurcitars are listod in pice Tarwls
with a wholt number and in micrn
Turmds with a decipal numbser,

1
LB L)
[ LT
{2105
106
T
1
1
G112
e
2153
204
CMI5
206
2o
C2A

C2R

e 1)
AT
CaiM
L1
CAin
a2
ek
B TEE
Cain
i
CLairr
A
i
Canm
CEn
CHng
A
L1}

L2
A
g

g
£
TN
LT
TG
CH

Cro2
R
CHIM
CRIE
(RIS
ik
ok
oK

(LAV] . + B, -3, RHY Dige.
(LR W, 1Y Dhise.

2Tpf [TH=sr,

L5 Thi=e,

ﬁ|:|F [ M=,

nf s,

(ATE, 4 B, 0%, G Tk,

(AT, 200, 1KY Thise,
1okl SN Thise,

ChAHIE, 20%s, 1KY [ise,
AThpl 5M

2pf, SN Cernmie

IS, 200%, TKY Flise,

1.t

0.u]

Hipl Dietver Tuning

20l Diviver Tuning

LY, E08n, 1KY THeae,
Slpf S5

LR, 21, 1KY DHse,

apd

Aipf Neat. Trimmer

LGl AR Dise,

(L0, o Hib, -0, BNV Dhise,
{LINEE, 21, | KW Disc,

ALIF], + Al 2000, Y Dhsc,
2T0pl, 2500 Mica

-1-'||pl F.A. Tunc

110pl P AL Load

(LN, o BiD, 200, BN [hise.
(LKL, B0, 2000, NIV [hise,

1001, + Blb, -B0%, BHIY Dise.
AN, o+ S0, 200, SOV Dhise.

Aikpf [Hswe,

(LAl o Bl 200, SOV Thige.
2 Thise.

Jduipl 50

1 mifdd., 50W

Athpf Dhisc,

(L8, + B, -20%, B Disc.,
(110, + 80, 209, BIHEY Dise,
2pf Thise,

0,00, + By, <20%0, SO00% Dise,
(5,00, 4 B, =209, SO008 Disc,
0, o BI, -20MG SOHFY Dise.
(.01, B0, 20, 5008 Dise,
Sipd IThise.

Sipl Thisa.

Z2mid., 450V

220pf THse.

002, 2, 1KV Dhae.
150pE Dise.

R

G

£

T

Lk
R
R
e
U L]
(1iWnG
CiewiT
i1
a2
LI B REK ]
10
C1inG
G
(10
i T
1306
i ETIE
105
MK
1307
e
Cldie2
1008
140
1405
C1A06
Cl4aa7
C15i
1502
L2150
1504
C1a05
1506
1507
(1601
i [
1R
1605
i G0
16
1610
1611
1612
1613
1G4
Cl1als
CIR1H
CIR1T
1618
Clals
i [
Clea2
1622
17

PARTS LIST

2 mfd., 150V

TIHEpT Dhisie,

(14Me2, i, [V Dise

Wb mifd,, 3500

L0, I, My lar

1L05, 200, Mylar

{LEHNL, 201% s,

{LTF], & HIb, 2R, SUHDY THse,
LR, 2rety Ehise,

LKL, 2T Thisc,

{LENN 20 Thsc,

220pf M=,

ALK, 21, TR Dhse.
Sl Deae,

0, 10, 1KY Tubular

200 mfed., 26V

2 mifd_, 150V

(L6, S, 0 STV [hise,
100, i, -0, SN [Hse,
L0 4 Hb, -2, MY [Hse,
bl 4 Hib, 200, SN [Hse.
(L8R, o+ Sdh, -, THIY [Hse,
220pf s,

UL MR, hifg . 1KY Dise

(LANL. & Sdb 200 SO0V Dhise.
1. 1k, SO Mylor

(hAdL, < S -20%, KOOV Thise.
(A3, =« B, <300, GO0V Dise.
(1. Tis, 300V Myiar

Tl Thise.

(L0, o B 20, GO [ ise,
ti-Sipl Coramic Trimmer
Tiliped Dhiac.

G-A0pl Ceramie Trimmer
Fhipl 5M

20pl 5M

L0, o M, -20Hn, SO0 Thise.
Bpd

Seherted Yalue

Sl Trimmer

Spl Trimmer

Selected Value

Tl Main Tuning

Belected YValue

2pf IHal Bet

20pf Disc,

2T0pf S0

H-3pf Ceramic Trimmer
0401, + 80, 20%, S0V Disc.
0,01, + 8, -20%, S00Y [hise.
A0pd 5M

27pl SM

L, 4+ 80, -20%,, SO0V Dise.
(LI, 4 80, -20%, 500 Thise.
(2, 20%0, 1KY Disc,
5-80pf Ceramic Trimmer
001, + 80, -20%, G000 Tige.
01, + 80, -20%, GO0V Dise.

=

[ e
L i
1705
170
1Ty
TS
[ i
TN
1T

1 mifed., 35V
1.0,
07, TR

(HEMILT, ERY

15 e, ., 15405

1AW b ., B50Y

TAMD pulel ., 250

ITHZ. 200 1KY Thise,
{1,001,

L BT TS BT

o HIb, - SNV [ hiso.

C1T12A Bimid., oy

17126
b L

Bivmied., 10y
Somidd, . Y

CITI20Y Gmld, ., 26V

1713
1714

DIODES

Ty
(31011
(¥
T¥TN
[¥ro2
L¥TiRt
[
Irhikd]
R L
[oiimns
IR LT
Maiviog
g
DT
1711
iz

RELAYS

150 pofed., DLW
Lot mfed,, 100

184
TH3IA
1M1
1M1
1M%14
1M914
INEA
1814
IMELA
TNELA
IMO14

I AHES
1A, 6O

R A 3080
I NATH2 Perer

1 BPIYT Relay, 12 VIMD Cail

COILS

Lim
L2
L3
Lade2
LA
LAz
LA
LA0d
L7
Lxm
LA
L.16ir
L1602
LGOS
L7
LE70E
Zam

VFO Amp
Trans. Mixer
Drriver
f#2uh Choke
Kb Chokoe
Afuh Choke
Pi-Metwork
Aikub Choke
5500 KH= IF
5500 KH= IF
20uh Choke
VRO Coil
Hiuh Choke
Hiuh Chokoe
2uh Choke
17uh Chaoke
Parasitic Suppressor

N



TRAMSISTORS

o1 axToR =il lator

L 2NG1A0 Buffer

[z} 2NTIE Car. O=eillator
RESISTORS

Al resistors are 152 watt  1ifb
itolerance unless otherwise
speei Fiesed.

HIN] H2 M

14 1 17K Cthm

Rt 10K Ohm, &AW
i o Ohm

%201 ZTK (Yhm

Rane 100 (Yhm

[T TOK CHhm, 2W
R2i5 4THE (Yhm

R0 2.TK Ohm

R TIE €V

Ram 10K (Yhm

a0z 100K (Yhm

Fusnd 16 Chm

B304 100 Chhrn

RA 100h Cibirn

R 20K Ohm Bias Pot
R 4.TK (hm

T4 1K Cvhm

Ra05 3 0hm, 5W

HADR 100 (b, W
Hadr? 27K Ohm

IEAds 15K COhm

BT ] | 100K hm

a2 0K Ohm

HE 470 (Fhim

Bthikd 10K Ohm

LGS 25K Obhm RF GAin Paot

FLhik
RA0T
[EEH]
R
R702
Rk
RTiM
RT0S
RT06
R0
Rvis
R&m
5
R=03
R
R
Rina
Fesag
R0
e
Ry
Re=1A
i i)
Ri1in

1K OYhm

AT (Yhm
ATOR (Ohm
1.56E (¥hm
BIK Ohm, W
1K

ATK (Ohm
85K Othm. 3-Meter Bero
16K Ohm
ATE Ohm, 2W
1K (hhm
1HEE Cdhm

1K {3k

4.TK Ohm
1K (e
270 Ohm
FTOK Ohm
ATHE Ohm

100 Ok

1M Ohm

ATH Ohm
100E Ohm

1K Chhme, 1W
15 Ohm

L8 )
04
EtlikL]
14 T
[ L
R1iMI7
1A
Rl
e T ]
’11n
Riinz
R1IN03
Ri104
R1105
Ri1iss
R1301
FLY Ao
H13i3
a0k
R1an5
R130&
H1307
Ri130&8
R1305
Ri31i
1411
Riz2
1A
H1401
Bi14n2
H1403
mia04
H1406
H1408
R1407
1408
R15d11
R1602
RIS
Ri1504
1503
R1506
R15307
R1601
RiGo2
1A
R1604
RI1605
R1606
R1G607T
R1608
R160%
1610
R1701
R1702
R17N3
H1704
RITOG
R1706
R170T
R17T0H
R1T09

2T0E (thirn
1T (Yhm
47K (bhim

15K (1hm

220 Ohm
3TOK (thm
2.2M Ohm
IN0E (thm
150K (bhm, 1/2W
1M Ok AT Gain Pol
27K Oihm
10 Ohm

1M Ohm

2T hm

GR0 Chhin, 1/2W
1K (hm

10K Ohm

10K Cihm
ZTOK (hm

10K Ohm, 1W
FTH (dhim

2T (hhm

S Ohm Car, Bal. Pot.
1K Ohm

100K Ohm

27K (¥hm
Selected Value
SK Ohm Car. Ins., Pol,
15K Ohm

ATE (Ohm

1K (Yhm

1% Ohm Mic, Gain Pot
2TOE Ohm
ATOE (i
220 Ohm

ATE Ohm

ATE (ihm

GRE (thim, 2W
F2HE Ohm

22K {hm
1.5K Ohm

100 Chbim

ATE Ohm

2. TK (Yhm
1.5K (fhm

1K Ohm

4. TK (Ohm

ATOD A Yhm

2. TK (thm

1K Ohim

470 Ohrn

AT Chhm

4. TK (hhm

10E (him, 2%
4.7 Ohm

150F (dhm, 2W
150K (Yhm. 2W
800 Ok, 140%W
1.2K Ohm, 5W
2TOE Ohm
2.TK Ohm

SO0 Chhm, 10097

23

K171 SO0 D, 1w
SWITCHES
S1A-H Bandswiteh
22 Power (8 On
Pt of BF Gaing
54 Her, Tune
51 PLA Cath, /S-Meter
55 AN
=6 Ridoband Scleclor

TRANSFORMERS

T ALF. Duipul Trans.
T 55MLGEH Hal. Mod. Trans.
TI7T Power Trans.

TUBES

V1 1ZBAGVEFC Amp

V2 12BESG Trans. Mixer

Vi GGES Dirtver

W4 BB Power Amp,

Vo GUOBGA R, HF Amp.

Vi 12BE& Ree Mixer

VT 12RAEG First IF Amp.

VA 12BAG Second IF Amp.

VO 12AXT Prod, Dietd Hee, Audio
VID BAVE AGCIALC Ay

V11 6GWE AF Outpat

VIS GJHE Bal. Mod.

Vid 12AXT Trans, AFMic, Amn.

CRYSTALS

WG A5 KHz Carrier Ose,
W02 SH0H KHz Carrier (kse
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LIMITED WARRANTY POLICY

SILTRONIX warranis this eqguipment sgainst defeels in material o
workmanship, cxcept for tubes and solid-siate deviees, wnder porgml
servioe hor jn'n'rh'f of =iy (8] months frome ﬂl"'.l:ir]-ﬂ..‘ill ,I‘:luj‘t“h.‘iﬁ":* dale. Tuboes
and zolid-state devices are warranied for o period of ainely davs (WY
davs. This warranty is valid enly if the enclosed warranty registralion
onrd is properiy ﬂjm;.rlr'ig'r.ll apned prvseilesd S he .f'.'u'ﬂ.r.l.r_r withle Len (108 rf.'l_'r.*:
aof porehase date.

If woarranly service i requrred, do el ship equopmient to the factary
witfent prior authorization obtained from the SILTRONIX factory, This
warrdniy is imited 0 repairing o n‘-pﬂ:nn'ng P e feecd Fves fris n.m'_r aareet
ool valtd iF the equipment has been tampered with, mis-uvsed op
dlammzed,

Liability for damage during shipment les with the carcier and mol with
SILTRONIX. Any claims or adjustments for shipping damages must be
filed directly with the carrier,

THE LIABILITY OF THE COMPANY ON THIS EQUIPMENT IS
LIMITER Ti} THE EXPRESS TERMS OF THE WARRANTY

PROVIDED AROVE., N} WARRANTY (F MERUHANTABILITY

ANDF N} WARRANTY OF FITNESS FUOR A PARTICULAR USE IS
IMPELTED TN THIS SALE.

G



Siltronix Swan 1011 Transceiver, Carrier Oscillator Alignment.
By: Skipp May

I will assume you have received a Siltronix or Swan 1011 Transceiver,
which probably requires alignment of the internal carrier oscillators.
Improper adjustment of these two oscillators will make the radio pretty
much unusable. The most common cause of trimmer capacitor miss-
adjustment is the result of a visit by the "golden screwdriver hack
tech." *

Typical Symptoms: Very poor or restricted audio during receiver
operation. Poor or distorted transmit audio, power output erratic and
uncontrolled mode operation. IE tune, load, power and mic gain
adjustments don't function as expected or described in the manual.

You will need to understand what a typical modulated AM Radio "Signal"
looks like on a spectral display or paper graph. This common graph is
often shown depicted in ARRL and "W6SAI Radio" Handbooks as a centered
carrier signal peak (up from a bottom graph baseline), with at least two
smaller sideband peaks, one to each side of the center carrier. The two
sideband peaks contain the voice information. Just to follow through,
I'll mention that only one sideband is required for communications as
the voice information in both the Upper & Lower Sidebands is the same.
Hence the communications mode labeled Single Side Band (SSB).

Looking at figure 5, page 15 of the Siltronix Owners Manual, a similar
type of spectral display is shown. It just happens to be the very
important graph of the transceiver crystal filter response. Note the
horizontal "X-axis" shows the spectral (frequency) "bandwidth" and the
vertical "Y-axis" displays the (amount) "response" above or below a base
line. A spectral display/graph of an AM Carrier would be very similar to
figure 5, the X-Y scale values would be different and a zero base line
would be at the bottom. Add a bit more width to the figure 5 graphic
along with the two sideband "peaks", one on each side and you've pretty
much got an idea of what the classic modulated AM waveform should look
like.

After all that is said and done, I want to bring up a few points that
are the focus of the alignment. The carrier may be shown with some
measure/value of horizontal width to its peak, which is not a big
concern now. The width of the two sidebands, are of great interest, of
which you need to know or assume their wvalues. For the rest of this
text, assume the width to be the standard HF radio SSB bandwidth of
about 3Khz (kilohertz) per sideband. In typical SSB Radio operation,
each sideband will be about 3KHz in width ("wide"). A complete AM signal
has both 3Khz sidebands (although only one is required), and the
carrier, which is given a typical "high fidelity" 10Khz bandwidth. One
can remove a sideband and use only 6Khz bandwidth with the same results.



The Siltronix Swan 1011 produces an AM mode waveform of only one
sideband and the carrier using the internal 6Khz wide crystal filter.
It's an efficient and simple method to produce AM mode operation in this
type of radio. Since SSB has a smaller bandwidth requirement, it uses
the same crystal filter.

The goal of the carrier oscillator alignment is to properly position the
internal generated "AM signal" in front of the crystal filter window.
The crystal filter will then remove the at least one sideband (in the am
mode) along with the carrier (in any one of the sideband modes. The just
above text says it all and is well worth reading again.

How to do the "rough" basic oscillator alignment:

You will need a quality wattmeter and a dummy load (termination) that
can handle at least 40 watts constant power (100% duty cycle), a set of
the proper size plastic shaft adjustment screwdrivers, which fit into
the trimmer slots and a copy of the manual.

If the radio needs a complete alignment, do this portion first. Then
align the remaining radio sections per the manual and return to recheck
the carrier oscillator positions. A partially working radio should allow
the proper adjustment of the carrier oscillators. In extreme cases of
miss alignment, one might try a combination of both alignments to
achieve a response from a "dead radio."

Allow the radio to warm up at least 20 minutes, for now remove the
microphone and place the radio RF output into a dummy load through a
wattmeter. Have all but two of the cover crews out so the cover can be
safely removed. If the radio has been hit with a screwdriver (most
have) adjust the rear panel PA bias knob to about 1/3 rotation up from
off (off is full counter clockwise rotation). This gives you a
relatively safe final tube bias value to start off your alignment.

Place the AF gain at 1/2, the RF gain ("full on") at full clockwise, the
mode switch in AM, the pre selector-driver at mid range position, the
mic gain off (full counter clock wise), the carrier insertion about the
9AM position, the tune and load control knobs about mid range. Turn the
AF gain (volume control) nearly completely on/up. You should then be
able to hear a white noise hiss from the speaker. Rotate the pre-
selector/driver control through its range, hopefully at some point, you
will hear the background noise rise and fall back. You want to adjust
the control for peak noise, adjusting the AF gain down to ensure safe
hearing levels. You only need enough volume to hear and peak the
background noise.

Depending on the version of radio and its state of alignment, the tune
and load controls might also peak the resting receiver background noise.
Adjust the tune, load and the pre selector/driver controls for peak
background noise (hiss). These adjustments place the actual tuning



controls relatively close to their actual working value. If the tune or
load control doesn't change the noise level, return it to near mid
position and proceed to the next step.

Now we need to quickly peak the same three controls in the transmit mode
for max power into the dummy load. Key the radio with the front mounted
tune switch and peak the three knobs for max power. Hopefully you will
have some type of carrier output. If you have no carrier output, replace
the mic into the proper jack and try keying the transmitter. Hard to do
without three hands, but again you should quickly adjust the three
controls for max power output to the dummy load, as indicated on the
wattmeter. If you have no readable output power, repeat the above on any
one of the sideband modes. After trying all of the above without a
readable power output, you should contact a GOOD TECHNICIAN WHO KNOWS
TUBE HF RADIOS WELL, as there is a serious problem. It really doesn't
matter how much power you get from the radio at this time, but you do
need to see anything from a few watts to well over one hundred.

Now we will assume the controls are near their most optimum positions.
Carefully lifting the radio up or placing in on its side, locate the
bottom carrier balance control. Key the radio with the MIC ONLY; turn
the carrier insertion and the mic audio gain off (full counter
clockwise). Adjust the bottom carrier balance control for minimum
wattmeter power. :

With the carrier and mic gain insertion off, the bottom insertion
control is used to null (adjust for minimum) carrier. The minimal
carrier is desired, but a radio with grossly miss adjusted carrier
oscillators might not drop much. You will never remove the entire AM
carrier, even from a 100% radio, but you should be able to get it too
less than a few watts max. I've been able to get the residual carrier to
less than 1/4 watt on a properly aligned radio. If you don't get a large
null, try one of the side band modes next. If you fail to null in any
position, don't sweat it, we'll fix it very soon. A lot of power is much
better than no power (broken radio). Keeping in mind, the bottom carrier
balance control is always reset to minimum carrier null on a wattmeter.

You've read many warnings about High Voltage. In the following steps,
we'll have the cover off the radio. This means High Voltage is easy to
touch when poking around and about the final tube area. BE CAREFULL,
DON'T GO NEAR THE FINAL COMPARTMENT! FOR THE NEXT ADJUSTMENTS, USE A
PLASTIC HANDLE ALIGNMENT TOOL. It might be time to visit Radio Shack or
your local Electronic Parts Store for some basic tuning tools. They
really are not that much money and you'll need them for in depth radio
stage alignment.

Replace the radio to a normal flat and level position, turn the radio
off and remove any remaining top cover screws. Pull the cover straight
up and off, set it aside for the moment and turn the radio back on. Note
the final tube location and stay away from it during your work.



Using the Manual Pictures as a reference, have a look around inside the
radio. Page 18 of the Manual shows a similar top view of the chassis
internals. Near the front lower left section of figure 6 (the chassis
view) you will see the large carrier oscillator crystals (Y1501 & Y1502)
next to the two related trimmer caps (C1507 & C1503). Slap yourself if
you've thought about adjusting L801 and forget about it. Your next
adjustments will only be to the two trimmer caps, C1507 and Cl1503. Those
two trimmer capacitors are the focal point of this entire text. Find a
plastic alignment tool, which properly fits the capacitor top slot.

Take a moment to mark the current trimmer capacitor physical positions
as a return reference point (should you become lost). I use a small felt
pen or a pencil will do. A bit of acetone (nail polish remover) on a Q-
Tip might be required to remove the felt pen marks after the alignment.
I later replace the position marks with new final adjustment
indications. One capacitor adjusts both one sideband and the AM mode.
The other trimmer capacitor adjusts only the remaining sideband
oscillator.

With the mic gain and carrier insertion controls off, the mode switch in
AM, use a mic to key the radio. Slightly move one of the trimmer
capacitors while watching the wattmeter. If anything changes, you have
the capacitor adjustment for the AM and one side band modes as
described. If you see no output level change on the wattmeter, return
the adjustment to its original position and try the other capacitor. One
of the two trimmers should make an adjustment in the power output as
read on the wattmeter.

Key the radio and quickly run the carrier oscillator AM mode trimmer
capacitor back and forth to get an idea of the direction where maximum
power can be found. Un-key the transmitter and allow ample cooling time
for the final tube. When your again ready, key the radio and run the
power up to 30 or more watts with the adjustment, then drop it back down
as close to zero as possible. From the >30 watt output dropping back
down toward zero, the idea is to stop as close to the first back to zero
trimmer position as possible, without going past that first near zero
power dip point.

You then move to USB and verify the AM adjustment cap is the same one
required for the USB work. Again key the radio and sweep the trimmer
while watching the wattmeter. If that same trimmer adjustment doesn't do
anything to that sideband try the other side band via the front panel
mode switch. Again, your goal is to locate and note which adjustment
trimmer common to the AM and one sideband mode.

Once you know which sideband is adjusted in common with the AM trimmer,
go back to that trimmer's SSB mode and reset the trimmer to first near
zero drop point from a wattmeter read higher power level. You might need
to again adjust the bottom carrier balance control at the dip for
minimum power. In any SSB Mode, the bottom balance control can and
should be null down for minimum power output.



You have just located the trimmer for one SSB mode that is common to the
AM mode. Hopefully in the SSB mode for that trimmer, you keyed the radio
with the mic (and all the mic gain and carrier insertion controls are
set to min/off) and swept the cap to produce a pretty large power output
(read on the wattmeter), then reversed the capacitor so the power output
drops to the first zero (or very near zero) point and stopped there. You
then use the other trimmer capacitor for the remaining SSB mode,
adjusted the same way. You will peak it and drop it to the first near
zero power point. You may at anytime null a carrier in SSB mode switch
positions with the underside carrier balance control. Your almost home
now. .

Protect your final tube...

On an aligned radio, pressing the front panel meter current switch with
the transmitter mic keyed on, check the SSB mode zero signal (minimum RF
output) tube current and reset it with the rear panel bias control to
the required "Delta" symbol.

From memory, that's about 40mA resting (idle) current. A slight bit high
is ok, too low is bad news. After your complete alignment, always
recheck the "zero signal anode current" of the final tube per the Owners
Manual information. You should now be about ready to Rock and Roll, the
Carrier Oscillators are probably close enough to allow you to talk on
the radio. Have a friend with an unmodified radio listen to your signal
FROM A DISTANCE. If he/she can understand anything you say, the
oscillators are on the right filter slope. It doesn't matter if you
sound a slight bit goofy or off frequency, just that your radio sounds
semi readable and you can be understood. Completion of the Owners Manual
alignment and proper operation instructions should clear up most of the
remaining problems.

Always a possible technical quirk...

Your alignment might have placed the oscillator on the wrong side/edge
of the crystal filter window. If your Signal Audio is totally unreadable
on your friend's distant receiver, you might need to repeat the "peak
then down to zero" trimmer sweep, but rotate the trimmer capacitor the
other direction down from the highest wattmeter reading. This would swap
the internal generated signal to the "other side" of the crystal filter
window on some radios. :

Transmit mode places a generated RF Signal into the "Crystal Filter." In
each SSB mode you mic transmit and sweep a trimmer to find the Carrier
Oscillator Signal, then remove the unwanted carrier by moving it just
outside the filter window, raising or lowering its frequency.

The first zero point read on the wattmeter. Generation of AM is
described in the Owners Manual. One section of the modulator circuit is
actually unbalanced (AM Mode switch selection) with the front panel
carrier insertion control. There is one last separate carrier oscillator
adjustment for the AM Mode only. Symptoms are normal SSB Mode operation,
but the AM Mode still has problems after youive completed the described
trimmer adjustments from this text.



On the circuit diagram a third trimmer capacitor is shown on the LSB-
USB-AM Mode Switch in series with one of the Y1501/Y1502 crystals. It is
probably mounted on or near the Mode Switch, underneath the bottom
cover. In most cases, itis often spared miss adjustment by a Hack
Technician by the shear luck of its physical location. Unless your
absolutely sure it needs to be adjusted, leave it alone. I mention it
because you might have a radio with every possible adjustment tweaked.
They seem to be more the rule vs. the exception these days.

The separate AM trimmer adjustment is similar to the C1507/C1503
procedure. The difference is after a completed carrier null. The AM Mode
trimmer is set to bring the carrier back into the filter window. The
first rise or peak up from the carrier null is probably near the
position you want the oscillator placed. It should not change the SSB
Modes although it is interactive with that entire section. For the most
part, hope that specific AM mode offset capacitor has remained in its
original factory set position.

Your Now Homeward bound...

On a good radio, you've done all you need to do. On a tweaked radio, you
will now be ready to complete the remaining alignments as described in
the manual. You should now be able to adjust AM mode transmit carrier
power using the front panel insertion control. The bottom carrier
balance should be reset for min carrier in the SSB modes over the next
few operations.

You will always have a small carrier in the AM mode, even with the
insertion control off (full CCW rotation). Never run over 25 watts AM
Power unless you want to buy 8950 PA tubes. On SSB modes, set the mic
gain up at 2/3 or 3/4 rotation and have fun. A non-powered Astatic D104
crystal cartridge mic works best with the Siltronix transceivers. It has
a high impedance microphone audio input.

See the http://sonic.ucdavis.edu/siltronix web page for other tips,
thoughts and maintenance ideas.

Good luck, Feel free to Email if you have any gquestions.
Cheers and enjoy your radio
73's

Skipp
skipp@pilot.ucdavis.edu Downloaded byl[]
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