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CONIESSED OPRRATING INSTRUCTIONS FUN MULTIPHASE BIOITER MOTEL 104

' . .
Insert proper pair of plug in ¢oils for band desired. Set YFORXTAL #witoh
to proper position. uarn FRD AM sarrier Xnob fully olockwiss. Purn OFERe _ ..«
ATION selestor t¢ manmal and tune MIXER and AMPLIFIER for meximam cutput
as indicated On & eoCpe, regeiver "3V metar Jr sntenns potar., Conmeot
aptenita of limesr amplifier to the 52 ohm BP output screw terminals.. The

bottom terminal is ground.

! set the MOIVLATION sslestor to one of the sideband posisicas {sBt or UEE}. ;
' furn the OPERATION soleotor to mamal. AdJust the OARRIER knobs (AM and . :
Fu) for minimum output as indicated on an osalliogecpe or recelver "E% meter,

| Mdjuat the SPEECH IRVEL control. {Between 10 and 12 otolotk depending vpen
. microphons gain,) Talk into the miorophcna and your on 38B 2

E . ' .

| Place the NODULATION selector in the 4 powiticn. Leave the PM CARRI®R .
| knob in the valanged-out conditica. aAdjust the ped AM CARRIER knob until

i pAximum carrisr cutput 18 reached, Then reduoss the AM CARRIER level to

| ome half of the maxinum valus on the mcope oF t0 One half the meximan

: antenns ourrent. Adjust the SPEECH IEVEL until modulation paaks just ;

i peseh the maximum output value, T00 little or too muoch ocarrier will
ke ths A¥ trensmission scund distorted.

70 CPERATE FM  (Narrow band phase wodulation) ]

l Porn modulation selsotor to PN powiticn., Leauve the AM CARRIER mob in 3
! the balanced-out gondition. Adjust the black PM CAHRIER knob ¢ nearly
: full cutput, 4djust the SPENCE 1EVEL comtrol so that the modulatiot

poaks do mot exoded the oBrTiex. _ ‘

y and

: . . e N IR I !
_Purn. the SPEECH LEVEL off. Plece the QFERATION solector on manusl, Tarn
tho AM CARNIER to0 nearly maxiuwus cutput. Plug Eey in jack on rour of
chassla. . .

L
*

{vex}

! Gonnsct the receiver speaker to the extiter as shown in the olrocult dia-

geat,  The resistor soross 1 and 2 on the rear torminsl strip should be

about three times the speaker volos ouil impedances end rated at twioce

the power output. The oxtra contaots on 8, 9 end 10 may be used to sper-
ats an satenna relay, recalver silenoing oironits, atc. With the OFERA--

srol seleator ia VOX position talk into the micraphone and adjust the YOX
ponsitivity control on the rear for proper operatiod. .

S

i Multiphase Rasiter Model 104

2/e /53 kod.

Printed in USA
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104 FRELICNENY ALTGNUENT INSTRUCLIONS

B POLLOVING IS RECOMMENDED PON UMITS CONSTRUCTED FROM x{7d

Chpuk for "B" shorta wi'th an ohmmater beftre powsr is appli&&."

the 6407 grid blas ehould be checked. This
should be dome by removing the 5U45G rectifier tube. With ths relay in the normal.
poaition, the reading at Pin #4 of the E4GY should be «100V ¢ plus or minue 106
moasured with a VIVM. When the relay is operated by hand, there shourld ba APPTOX..
-117 D3 &t this point. After the SU4G 48 insorted, the operating bias should be

Befors plate voltage 1z applied,

' -10,5V 1N obteined from the voltege divider H47 and RéE.

:ns&t the S5U4G rectifler aad apply powaer. Oheck “B" voltages in acsoordance
with the chart on the oircmit diagram, with the OPERATION awlteh on MANJAL,

Honﬂm'rwgh aligmment of the :lqutwnod coils) If a grié& dipper in
availabla the coils should be aligned to the frequencies indicated on the ilign-
ment Dats Chart, Pip. B. If no dipper iz available they should ba set aa foliows
BEPORE POTER I8 APPLIED: ' ‘ N

'#1 RED  3/18"

$2 HEEN 3/16%

¥ TR 1/1en

; #4 BLAK 32"

/4™
o 46 ORANGE B/i6

© 7 YELOW 87167
The,sudie Balance oontrols sbould be set 1n spproximately mid-position.

x

* 45 BLUB

Pragesd with the Oeneral Allgnment Instruotions.




304 GRIZRGL ALIGIMENT PROCKDURE

fre fromt pansl controls showld be set ax followsy

. SPEECK 1EVEL, oomplotely aowuterolockwise.
MODULATION switoh, Sideband 1. ‘
AN C4HRIER, Kid positione
PM CARRIER, completely olbekwisa,

" ¥PG ~ XTAL soitch, iX cortect podeitions
OPERATION switoh, MANUAYL

Plug in tho proper MIXER and AMPLIFIER conils, end adlust the tuning ocmtrols
to the demired cutput frequancy.

Refor %o Mg A. Comsot & non-inductive losd reslator of about 50 ohms, 1€

" watts, t0 the exaiter RP output terminals. This resiator may consist of Bevaral
‘ome 0 two watt zomposition resistors inm parallel to provide the regrired resis~

tance and diseipation. For ezmmple, ten onc-watt 500 ohm or five 200 ohm twh-

watt rosigtors may bo used.

Comnect an ¢sscilloscope, lightly coupled, to the RF wtﬁnto

Ii‘ avellable, sp BY vacuum tubs volimetsr having a 325 velt range should be
comnoated Yo the RE.output.

Tone the aryatal osciliator tank oireuit until the signal is heard in a receiver
tuned to 9000 ka. If a reocelver or grid dipper 1s not available & IC voltmeter
oonzactad to the cathode, Pin #0, of the 1ZBE7 osoillator tube will merve as an
indigator. When the xtal ts not oseillating the reading will be about 10 V DJ.
W¥han the stage 1s oroillating and L1 is tuned Zor maximem the resding will be
approx, 20 V IJ, Turn.the power switch on and off several times to make certaln
the arystal oscillates rolisbly., If necessary readjust L1 for proper cpsration.

At thip poiat 1t should be possidle to hear a signsl on the output frequaney
with the receiver cpernting near full sensitivity {AVC ¢n] provided that the YFO
or froguenday eccnversicn oryatal is operating. The receiver antenna sheould bs
lightly coupled to the exoiter output terminala, Refer to Fig. B. adjust 12,
13, L¢, 16 and the MIXER and AMPLIFIER tuning condensers for meximum output. ey
magrimom-ontput ia.rasahed, 1t mey be neosssary t¢ reduce the carrier by adjusting
the P¥ oarrier control to provids slightly lesa output. This will prevaent over-
loading the 6407 amplifier. Now adjust both carrisr controls £0or minimum carrier
output. Minimum output may not nacessarily cogur at the cemtexr of the asoale due.
to stray olronit ospacities eto, Next unbalanqe the PM oontrol a slight amount
to give sbont one fourth the maximws cutput and pesk L2 through LB again, Xow
sdjust both garrier comirols sgain for minimnm carrier putput. 1t will probably
be found that the oarrisr controls will aull et slightly differcnt settings than
those tbteined previously. Turn the PM sontrol complstely olockeise &td s90 1f
the orystal remains in oscillation. Unbalencing this gonirel places an addition~
al load on the geolllator mnd may pull it omt of ossillation. If his oeours, it
will be necesasry to vary the adjustment of Ll until relisble cperation is sssured.

Weon L2 (green} ta mountod as olose as possidle to L1 (red), the R¥ voltage from
the arms of the oarrier pots to ground will be spproximately equal when the :
perrier is balanced out. If doeired, this may bs chacked with an BF wacuum tubs

2/2/85 Allgwment of 104 | - | PagE WO
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t alter alons is uzed to fesd En antennk.

idjuatment of L5 amd L7. Thess trap clrculte ansec be ijustad_&ﬁly when 20
dmplated. Their puirpose i to reduce radiztion of the third

mter operaticn 1s sout: _
harmonle generatod ia the mizel of the heterodyning oryetal osaillater or VRO opars
hae 20 metar etils in placy, tho

eting in the range o&f B000 to 5350 %e. With
BPERCH LEVEL turhad off, ocrrier balapced cut, and CPERATION cantrol In the marual
position, 1t will e poasible to fipd gutput with an oaclllcacope or reosiver whcn
the MIFER and AMPLIFIER mre tuned to approx, 16 me. Adjust these tuning comtrols
for maxlwmsn output ualng & crystal or VRO at spprox. 6150 ko. I7 no crystel is
available 1 this range, cpe at approx. 2850 ko. will provide epough 4th harmenic
output for allgmment of the traps. When 2 eryetal ls uasd, L7 ehould be tuned for
mlaimum 16,450 ko, output, Wheh & VFO ie used, coly L6 will provide a mull

at 15.0 mo.

Tha VRO output should be advensed up to the polnt whero sdditional acupling
wll!l not ipersoas ths excitsr ouiput. Ovar-infestion to the sixer will gemzrate

hormonios of the VPO freguency that can appear 1n the cutpus as ppurigus radiation,

A1though the Ard harmonie output mey be only a fow parcent of the total, 1t
will be emplified by the Mizew and drmplifier sisges resulting in & sizestle output.
With the trep ocircults properly =lignsd, the powsr output at 15 mo. will ba lesa
than 104 of that normally produced at 14 me., even though ths Wixer and anplifiams
ars tuned to 15 mo., When the Mixar and Admpliflisr are pesked on 14 mo., the 15 me.
signal will be down in sxcess of 50 dv. This Is mdaquate rejection when tha ex-
The sddition of a properly tumed linesar
popiitier stege will incroase the rejestion of 15 mo. to at Iesst 70 to 50 db. down,

1

Before prosscding with the Singls 3ideband adjustments, it 1s recommended
that the operator fsmiliarigs himself with the illustraiicms of the cecilloacope
putterns shown 1n thio manual. The ultimate cblective 1n the single sldeband
aligiment is o obiain a pattern coatainieg a minimum smount of rippie when 3
pure elne wave L2 appiied to the migrophone input. These sdjustments abculd pre-.
farsbly be mede at logs than full output, to pravent amplifier overloadlng,
whioh migh*t "wipe off" the small medulatisn ripple.

4 low 3iatortion sudic osalllator (less than 1) set to approx. 1,225 oyoles,
with an output lavel betweem 005 and .06 volts ahould Be csmmested to the micro- -
phona jack. CAUPION: If a voltage in axoess ¢f 075 1s applied %o the Mig. input
the speoch empiifiar will overload and 1t will ke impessitle to adjust the exciter

Foperly. |
Adjast both CARRTER pots for minimom carrisr tutput. Advenca the SPERCH LBVEL -

. soptrol umtil about heif of maximom ocuntput is obtalnsd om the opmailloscspe. 4t

this polnt & fair amcunt of ripple will ba obssrved on the cutput weve. ddjnat
the Audio Balanoe qsptrole for HINIMUM ripple. Kow switoh from Sdaband I to
Bideband 2 and cbsarve the rippis 1m each. If the smount of ripple lg not sgqual,
very the ad)ostment alightly on L2 wuntil the displays are identical in eithber
eldeband position, However, each tlme 12 ia tumdd, it will de necessary to re-
balanse both caryler oopotrole for minimom. It will alsd be neceesary to resdjusy

" the Awndic Balancs apntrole again.

It iz possible to make thess midebend suppression ad)ustmonts uslng a re-
geiwer in plecs of an osolllomgops. Twrn the AVO on, the BFC off, and remeve the
antenns tQ prevent rsoslver overlosd. Noe tums in tha slgnal. Winirum mbiuletion
moard in the lowdspeskar corrssponds to minimom modulation of the H.F, envelope.
ddjuet ma desaribed in the previgus paragraph. _ ’
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Distortion  Distortion Sideband Carrfer Hum  Sideband
— __ RECETVER DIAL : - ,

It is possible %o obtain sn almost ripple-free pattern in one aideband at

" the expense of degradation of the other, Under thls condition the sup-

M2i6

presslon of the betier sideband will be about 45 db,, while the other 1s
only 35 db, down, The object 13 to have them both equal, approximately

40 db, dawn,

If a deep modulation ripple 14 noticed on both gldeband positions (with
carrier balanced out), one aide of the audio phase shift circult 18 prob-
ably operating improperly, Check the Audic Belance controls adjuatment,
the 12AT7 (8) modulator tube, sldebard switehlng cirecuit, or the phase
shilt fietwork,

After the elignment haa been cumpleted, be pure to tighten the #& lock-nuts
con the iron <ore sluga.

Good SSB Stgual §SB 91gnal, Tone Input
Pure Tane Input - Poor Sideband Suppresslon
1. Improper RF phasing (I2)
. 2, Improper AF balence
, \ (R18-~154)

3, Balanced Mod detuned (13)

52655 Rev, 12-1.58
Aligrment 10-204
Printed in USA
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SBB SIGNAL, TONE INPUT
WITH PROPER CARRIFR INSERTED
100% MODUTATED

VY Y

5SB SICHAL, TOME THPUT
INSUFFICTENT 0000 ke, XTAL
OSCILLATOR OUTPUT

600D B8R 8IGMNAL, TONE INFUT
WITH IARGE PERCENT OF
BPURICUS RF RADIATION

DOUBLE SIDEBAND WITH CARRIER
FXCE3S3IVE TONE MODULATION
WITH AUDIO PEAKS SQUARTING OFF

Mo8A-108-0MK
gfoz2/60
Alignment of 10-20

e

S6B SIGNAL, TONE THPUT
AUDIO DISTORTTON
EXCESSIVE AUDIO TNPUT
EXCESSIVE DISTCRTION IN
AUDTO OSCTLIATOR

GOOD 858 SIGNAL, TONE
INPUP WITH SMALL PER-
CENT OF SPURICUE RADIA-
TION (RF)

SSB WITH CARRITR, TONE
INPUT TMPROFER AMPLIFIER
BIAS

AN

VAVVAVVAYYaVY e

53B SIGNAL, TONE INPUT
BALAWCED MOD DETUNED (L3)

P230A

108 MXA
109 MX




$8B WITH CARRIER, TONE INPUT,
1, EXCESSIVE AUDIO SICHAL
2, INSUFFICIENT ANT, LOADING

GOOD 85B SIGNAL VQICE EINPUT

B56B SIGNAL, TONE IRPUT
AMPLIFIER CVERLOADING DUE TC
EXCESSIVE AF CR RF DRIVE , NOTE
THE TACK OF SMALL RIPPLE OK
ERVELOFE

WO TONE LINEARTTY TEST OBTAINED
WITH SINGLE TONE INPUT, WITHE CARRIER
BALANCED OUT ON AM

Aligrment 20 - 10
6~12-56
Printed in USA

VNN

DERC DOUBLE SIDEBAND REDUCED
CARRIFR OBTAIRED BY REDUCING
CARRIER IEVEL AND INCREASING
AUDIO INPUT LEVEL,

m

8SB SIGNAL, VOICE INPUT, SQUARING
AUDIO PEAKS, EXCESSIVE SPEECH GAIN

DOUBLE SIDERAND AM WITH CARRIER
100% MODULATED

FOR ADDITIONAL REFERENNCE THE
FOLIOMING IS5 RECOMMENDED:

SUGAR COATED LINEAR AMPLIFIER
THECRY - OCTOBER '51 Q8T

HOM TO TEST AND ALIOK A LIREAR
AMPLIFIER - MAY '52 Q8T
MET7A
I08-MX
Page #8 &
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MODIFYIKG THE BC~457, 458.48d 359 A3 A VPO Fom mum
, ) :

F)

N O T

: o OCTAL MAIZ PLUG
{ #300v.p¢ :

@ 5V.RF Max, Can be Eun thru cape - ) To outpat Ik
5 , —) ~» ob 1635 tamk
@ O @ . 00=g% soil,
& @ e z_o_-._g_f_%\%f‘i VR7S
{1 IJ Bi-Yol . | 3
S 5. S N "
N r'"hr.uos coramis ; ‘ i i
115 v PLUG ON KBAN OF v :
(4) OCLAND URIT
+ 005 manliio = : ;
—.I_._— “‘ FAL. Trgna,
’ Morit PREIGA
ANERENAL CHAMGES

The dortacte on K53 relay =zhould de olomed by Jumpers or a wadge in the
Armatora. This applies B plus to the oscillator and aleo completss the cathode
to gromnd circuit on the 1625 stags. The oathode lead of the paralleled 1625
should be Speued t¢ reduce ths ourrsnt dratn, Only cne 1625 is necessary for
Proper operstion, , ‘

The leads golng to.pin #8 of the eye tubs YT138 ahould be disoormectad,

- The antenna loading ©oil and antenna relay are not used, and can be re=
meved. The ao~ax cable $0 the 104 exoiter oaz be attached direotly tc the
output link of the 1426 final tank ooil, - ‘ -

. Plate voltage for the V¢ is supplisd by the 104 sxoiter. through an ootal
v -’ socket oh the rear, The BF izput ¢o the mixer in the exalter alsoc appears en

this soaxats IV {& suggested that the filement trensformer, VK75 and its ‘
dropping resistor bs mounted on a shelf or a chassis attached to the rear of
ths command unit, .

The elscotrical scnoneationa for the external wiring are shomy ahova,

The antemna coupling adjustment on the OComand unit should de advanced to 4
tha point where additionzl ocoupling will net imoreass the -exoi ter gutput. |
‘#ver injeetion to the mixer will gonerats harmonios of the YFo Irequenoy that - ﬂ

o e
L Lok i

119-83 v#O for 104 FAGE TEN




Tus use of & 1.7 t0 2 mo. orystal or VPO for 40 meter operatidbn 1¢ mot ,
feoommended. 4 fourth harmonie of thé injedticn freguanoy wonld bs cenaruted /
in the mixer stage and sppear in the mixer cutput. . /
If the band-setiirg capacitors of the BC=~457 are decrsssed in cepacity
to extend the escillator tuning rangs to 5435 ko., the 1628 -stage may then /
be opersted as a frequency tripler in the rangs of 16 to 16.3 mo, by switohing
-1a & paraliel plate induotor, g : !
Use of the BC-467 for this purposes will alter the originel fraquency i=
bration. For those who prefer tc retaln the origimal disl salibration an
utilize higher csolllator oiroult capasity, the use o0f a BO=355 (5.3 to Ko, )

1a recomvended, T

NQRIZICATION ‘ /
Tha changes listed on page TEN should bo made firat. ' !1/
1. Remove the antenna loading asssmbly send window.
2. Cut a motal plate 2 X 5 inches and drill to mount in the four froht panel
holes that previously held the rotary ooll. Ia the centar of th plate
i .

drill @ 15/32 inch hole and mount & 3,P,8.7, togzle switoh, .

A $—%#D'EA.4HOLES ‘,%-” - _$_T_

L .

2", . O 1 32 D"A- . 1“

h “ 5"

y .

3 Drill four holes ipn the bottom plate of the unit, ahout 1 inch
each corner, and mount Four rubber feat to reduce mechanisal sho As -
an alternative the unit may be sot On a sponge rudber pad.

4. Propare a ooll of approx. 376 uh, (5 turns, 1 dim. spaced § tu;#nl per .
inch, 3&¥W miaiduotor #3014) with u /¢ inoh lead on ome end ond 4 2 1/2 Y
inch leasd on the other. Then out ome polystyrene bar at the long end so E
that the last quarter turm §f the opll aay da varled os & means of
trimeing the fndustanae. ' ‘

5 S0ider & 001 mica oapacltor from ons terminel of the toggle switch to _

& ground lug on one of the gorews that mount the metal piate. SJolder
the short end Of the miniduotér to the other switch terminel. golder
the long lead 9f the miniductor to the top terminel of ths ssramia form,
at the Junmotion of the 1625 plate parasitio awppressore. :

.

A oircult diagram of thls modifioation Appsara on the following page
with & parts.list of a wodifioation xit offered by (ENTRAL EIECTRONICS, NG,

1=15-53 VPO for 10k _ PAGE EIRVZN
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- Ceatn mniduator

. ) ‘a‘a&
. W
001

i) e

e WY

SCHEMATIC \ opP VIEW
¥

Vary last qmtar
turn for maximum
cutput,

) 3
)
4
& ==
1
1
1
4

1 -
m:

Mounting piate (brilled &a per drawing on pm EIEVEN}
Miniduotor cut to aize.

Bubber feel.

Sheet matal soraws for mounting feet,

Briatol wrench.

.00k miea 500 wylt.

3.F.8.7. toggle switah, wasker and nut.

{eaoh} j4=40 Sorews, nuts urd lookwaahers.

‘Soldering lug.

Kit number must be specified when ordering. S

FRIUR par kit lwmld‘ Oo‘l"'ijl-l-.-blltllll!l.ll'l..'.viliii‘lliii.l ‘1450

CENTRAL BLECTRONIOS, ING.
2125 W. Giddings 3treet,
Chicsgs 20, Illinzis

1-19-85 V70 for 104 ' PADE TWELVE.
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ACRENT IHSTRUCTIONG ’ : ' -
| b ~
CAUTION: Do not alter original sdjustment of two varisble iron sore siugs,

Plug the VFO imta the reas of ths’“nultiphasa Bxoiteri

Placa the psrallel imductor switoh in the off (Open} positicn. .

Sat your receiver to, 7300 ko. with BFO on. | ‘

Adjust exoiter disls to approximstely 7.2 me. with the 40 moter ooils
iz place and insart garrier with the (peration switch in MANULL.

Set the lal of the BO~457 ebout 1/4 inch peat the 6.3 mc, mark. '
The fragquenay 0f the unit 1a varied by turaing the oscillator oapacitor which
1s looated in the shield oan on top of the nnlt, Sufficient variatlom of this,
tapsacitor te obtainsd by locsening the binder head set screw wavessidle
through a 7/16 inoh holg on the right side of the can. Movs the oscillsator
eapecitor arm to mininmum sspesity. {Completely counterclookwise] At this tims
the VPO mlgnsl ehculd be -heard in the recelver, If it is not, adjuat the
mmall trimmer accasalble through the top of the osciilator can until it Le.

The ampliifier capacitor which i# looated underneath the chagsls 18 sadjuetad
in the sams manner as the above. Pesk this capsaitor to the osclllator frege- .
wenay by using the OA3/VRYS as an indicstor. Aidjust £0r maximum brilliance.
' Eow awitch in the parallel inductor and vary the spacing of the last
gaarter turs until maxlmum output is obtained. (Maximum exelter output or
maximam brilifsnce op the VR tudes} QAUTION; Plats vcltage is present on o0il.

The kit for this modification ls #40BCABT,

NOTE: If 80 doelired, 730D ko. may ba made to tuna at the 5.3 mo. mark
on the nnit aial by removing the shisld ogm and loosenlng the bristel aet
- soprew O Obtain greater variation in the ceoillator capacitory If this le

dcpe the sexme procedure may be necessery on the amplifier capacitor.

In thiz unit the amplifier stage i3 alao operated as a frequengy tripler
iz tho range of 16 to 16.3 mo, by switching in a paraliel inductor. -

It may also be usad for operating in the range of approximately 14230 ko.
and up without sffecting the dial calibration. [n this omse, 1l4.0 mo. will
ocour st 5.3 on the dial, and the rast of the band in the portion helow this
¢alivration. It will yrbhnbl;r be possible to readh 14200 ko. by msrely sad-
Justing the trimmer in tho top of the oscillator omn. If this does not guite
reach, 1t may be nesesasry to move the arm on the ©s80lllator and amplifiar
upmtors ai.igxtly olookwise. Thess ohanges will affeat the calldration
& triftle. ‘

The parallsel plate induotor for this purpose consists of three turns of
#3014 24W miniductor {8 turns per inch)., RBreak the polystyrene strip s¢
that the last guarter turn may ve varied tcr triw the inductance. :

™he k.tt for this madifiaation is §4080468,

Thie sonversicn is iim!.:l:u- to that of the BC-467, In thls gase the
oscillator and amplifisr oapacitors mmet be mot s¢ that the sirsuits reash
5000 ¥c. With the disl set at 5300 ke. .1t mAy be- neoassary to loosen tho
. bristol sct sorews to obtain this result. This 1s the most dewirebls unit
“tuuea, itRsimocb as the omaillator olrouit is operating with nearly full

capaslty for all three bands.

-

The kit for thie modification ias $40BOADE,
i 1-19-53 ‘ ' PAGE THIRTEEN




The :onnwi.ng chart indicates the injection i‘:'aqumlea requbed; with
the 9 me. mastor osgillater.

INEOTION FREQUENCY ‘ ‘ >

Rg e

OUTEUT PREQUENCY
180G X6, 7200 Eo.® or L0800 ko,~ 5470 X ©
2800 ko. 7000 X6.% or 11000 ka, = 5500 « 2
- . 3800 ka. 5500 ko.* &r 12500 ko. ;
| 8500, ke, 5200 Ko.* or 12800 Kc.
4000 xay - 5000 X0.% 0z 13000 ke.
7000 Ko. 15000 ko. or 5338.3 X 3 ka.
7200 ko. 16200 ko, or 5400 X 3 Xo.
7300 ko, 16300 ke. or 5433.3 X 3 ko.
14000 ke. 5000 ko.* or 23000 Xo.
14200 xo. 5200 ko.% or 28200 ko,
14300 ke, 5300 ko.* or 23300 kg.
s lafyt v -
21000 Xe. 12000 k0. or 80000 kg. 3
21450 ko. 12450 kg. 01‘ 30450 %a.
= |._.. PR L.
28000 ko. 37000 ke,  PTCOT e LT T

* Iajoction at those froguencies may be obtained from orystala
piugged into the froat pansl socket.

5

Break-in OW may be used on the 160, 80 and 40 metar bands with gireg

frequunqy orystale.

Turre the speech level gontrol OFF, and removs the

9000 ka. oryatal. Then plug the 160, 60 or 40 meter grysial into the
socket on the front panel aad tune the controlis. ts Ireguency.

Frequency maltiplication may be used only when the sxviter feeds =
high "Q" antenna tuner or power amplifier stage, due to prodable radlation

of sub-multlple froguencias.

It is possiblo to obtain 80 meter output from

‘150 mater orystals, 40 meter output from 80 moter crystals, and 20 mater
gutput from 7 mo. or 4.'? ma. oryetals ,
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10A RELAY CHAKNGE

In order to use ths new pold contact telephone
type relay in the 10A Exciter the folloWing changes
are necessarys:

12AX7R Voice Amplifier- and Relay Control tube should
be changed to a 12A77.

R45, 2.2K ohms should be changed to 3.3K 1 watt 5%.
R45 controls the resting relay current. In the event
that the relay releases too slowly while operating
with voice control, the value of this resistor should
be Increased slightly.

This relay should be connected as follows:

& 4 4 :?a.lié’:v _BlU-w
— w1 =3 ( A @ }D
—Sh 71 @l Y ® RY5
m AT 2AT7 3.3K
CoiL Srages Con. ©) / LW
CorL. RESISTANCE G@ @ @ ?7
{2, oo A
R
= ®) 470K
13 LuG
@ TERM
SrRip
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