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SPECINICATIONS

FRAQUENCY COVERAGE:

ACCESS0OHY COYERAGL

HELECTIVITY:

TRWITERMEDIATE FREGIERCTIS:

ATARTLITY:

eRRETITIVITY:

WIOES OF GPLEATION:

SPIRYONE HEEPONSES:

Covers 3,9 to 4.9 MIz, V.0 to T,5
MHz, 14.0 to 14.5 MHAz, 21.0 to
21,5 MlLr, ancd 25,5 1o 29,0 MH=7,

Ton aceesSsory erystal zockols are
provided. {Toverage of anry  tono
sdditlional H00 KFe ranges helwaen
1.3 z2arl 30 MHz except betwecn 5.0
sod #.0 WH:) can be agdded by in-
stalling accessory crvstals.

The R=1E tunable passband filter
provides lour passbande, With Lhe
selector set to LA, the bandwidth
iz 4 MHe at & B down o mml ELR
EHz at &0 JB down. et at 1.2,
bapdwidlbh is 1.2 KHx =zt & JE down
anid 4.8 ERxr at &80 dB down. et
at 2.4, bandwidlh iz 2.4 EH= =3t
B GB  down and 3.2 Kdz at G0 B
ST, Gol al 4.8 KHz, bandwidih
iz 1.8 kKdz at & oB down and 20
Eile at &0 o down,

melectivily swilching 18 iodepend-
enk of detector and AVC swltchlng,

First is 2810 KHz with crystal
lateice liller, sSecood is 50 KAR
with tunable LT filter.

Aafter warm up, rCLreguency will oot
ArifL more than L 1) Havtw. Line
voltage variation of L10% will mot
cause frequency saift in excess of
1 Hertx,

11 dE slgnal-plus-uaise to npoise
rabio obbtained an any amateur bBang
wlthh lesz tThan a 2% microvolt
Signal oo the antenna.

S&8, W, AM, HTTY

Inage rejection over &0 dB, I1.F.
rejectlon over G0 4B oo amalcour
bands, Internal spuarions response
less taan the eguivalcot of a2 1
microvelLl  anlenna signal  on all
amateur bands,



cPECIFICATIONS

AVC: Ampilified-de layed AVO with slow
(TE0 milliseconds) or fast ({25
milligeconds}l discharge, and less
than 100 mlcroseconds charpe time,
A B} B change in K. F. inpul
causces  less than 3 dld chanpe ino
aualo ouiput.

INPUOT IMPEDANCE: 32 phms pomlnal

QUTPTT IMPEDARCE: 4 ohms to speaksr,

LoD ohms anti-vwox,
. AUDIO OUFIPDT; .0 watt at AYC Lhreshold, i.5
watts maxlmaim.

FOWER CONSUMPTION: 60 watts, 1Z0/240 wvolts A, C.,
50/60 Hertiz,

SIZE: 3.3 dinches high, 10,75 inehes
wide, 12,25 iopchcs deep overall,
welight 16 pounds.

CALTHRRATION: Better than *1 HHz when calibrater
al noarest B KHz calibralion h]
point. )

HUM I NOECE: Creater than 60 dB below rated
sutputl,



SPECIFICATIONS

TUBES AL SEMICONUUCTIAS:

Symbal Tyne Function

¥l LBAG k. F, Amplifier

Y2 GHEE Firzl Mixer

Y3 12BE& cecond mnixer ancd cry=tal os-
cillgior

v 1Z2BAE Firz=t I,F. Amplificse

¥o 1ZBAG Second T.F, Anplifiar

Vi Symbol not uwsed

V7 ELHS Audig autput

Yo GliSE I're-Mixor

Vo 12EAB Woisa RElanker Anplifier

V1 12AXTA ¥olse shaper and pulsc ampli-
Lien

2l Ania4 Crv¥stal Oscillator

[ FET TIS34 Variable Frequency Oscillator

23 2n38a8 ¥F Buffer dmplifier

AL RN3877T AVC Amplifiersdetector

235 ZNGE04 aM Anplifier

CHE ZH3304 Beal IFrequeacy oscillator

a7 ZN3Y4 Audic Amplifier

(He TI5-34 Calibrator Oscillator

(A 2HEG04 Colibrator Tripgger

QLo 2HNIETT VFO Ipdicator Driver

il 1H4H3 4 Noise bPulse Deteeclion

N2 IH4EGA Hoise Pulse Tetecilon

LS IN4AR3 A holse Blanking

1, D3 1N3194 F+ Rectifiers

02 Ini 194 Gios Rectifier

nT 18270 AM Netaection

g INTFL4 Voltage Regulator

010 14834 Bwitehing Dipde

Bl: D12 INZ2T( FProduct Detection

LR IS 1H4834A Bleering Mode

Dl4 INZT0 Ewitching Dinde

Llg 1HA334A Calibrator Supply Replifier

17 IK4838 Blas Clamping

iCl G224 Callbrator [requency dividor

IC2 823 Calibrator frequency divider



sECTION I
Geoeral Descrzption

1.1 THTROBUCTINN

The TDrake modcel B-4F is a double cooversion superhetercdync re-
eceivier, with preceloctor, designed for opTisa recaption of all
rypes of amatour radic comwnunlcatiaos, It sriwves complete aovir-
age al the B0, 40, 20, and [5 meter bands, as well as the poc-
{ion of the L0 meter band Tron SH.3 Mz to 25,0 Mie, AddiLional
covergps betwssp 1.5 and M0 MH: ispossible using acoessary oUys-

tals. A4 lincar permeability-tuped folid state YEQ ol pyomixod
injection from a crystal-coniralied high ITreguency oszcillatar
pive excellent stability onm  all bands. A ocrystal calivralor

providos accuerate [reguency  chockpoints &t 23 KHx intervals
througaout Lbe uzable rapge 0f the recciver. Heleotivity may be
varied with the passband tuper-lilter which has four srloectivily
positions. Noise blanking and AYC action are vontroellable fran
the froant pansl.

1.2 ACKILIARY LQUIEPMERT

Supplied - Shorted plug for inscrticon in Muotoe Jack om roar deck
when external muting is not desived, Inserlinn of the shoricd
plug is necessary lor operalicn of Holse Glanker and Callbration
sirenlts when ecxternal muling is nol employed. Eacihih -4B iz

shipped with this= plug installcd in the rmolc gack.

Required — 4 ohm spezker andsar GO0 ohm hezdphones.

Availaplc — ME—4  speaker, supplied with cable and conneciors,
housed 1in cabinot matching the H-40.

5=-6, low noise FLT econverter [or B neiers,
SC-2, low nolse FET converter for & metfevs,
SC-1, YHI' crystal calibrator with FET.

CPS-1, =0lid stale power supnly for S0~
H0-2 and SCC-1.

T_4¥P tyransmilier, 200 waolLts PEP iapul pawmer
ao SSE and AM, 200 watis CW.

T-4Braciticr, connects to L-48 and wses 118
VED, 2080 watts PEP input on Soi, 200 .
walLls itnput oW,

AC-4, sotid state power supply ter T-4 ouw T-4x
{can be boumcd in M8-4 cabinel}.



HECFTUON 1
General Descriptlon

L. (GEKEHAL ELECTHICAL CHARACTERISTICE

The R=<4R operates fyrom o nomiaal 1137230 volts, 50 to 60 Herte,
siagle vhase power Source, If the recelver 15 to be operatled
from & 240 wolt source, the power troansforuaer  prinary wiloding
nust B¢ recomcctod as  indicated o the schematic  diagram,
Power consunption is ol watts,

A resonant antenna haviog an  1npedance between M and T3 ochns
will pive aptimum porformance, When Lhe H-4B is used wilh a
transmitter, the tronsmittling antenna should be used for recep-
tion, witi the anteona chaopeaver being  accomplished  wiilh an
antenna reiav.

A pigh impedonce output (300 ohms) 1 provided at the ANTI-VOX
Jack on the rear of the H-4B chassis Far vuse with transmiticercs
having wvoice ¢ontrol capabilities,

L]



SECTION 11
Installation

2.1 UNPACK ING

Carefully romove the recaiver from the shipping carten and BX-

amine it for evidenee of damage. If any damage is discovered,
immediately notify the transportation company that gelivered the
receiver, Be sure 1o keep the shipping carton and packing wato-
rial, a& the transportation company will want fo examine them.
Keepiog the carton and packiog 1f recommendad in any casqa, as
having thesae avallable makes shipping ibe receliver much €asier
sheuld it ever he pecessary to return it te  the fmctory for
service. Incpect the packipg material before putting it away,
to be sure you bhave mot overlooked aay accessory hardware. The
hardware conpsists of twe studs, #10-24, 578 inches long, and
two 3mzll rubber fect,

Fill out and nmail the warranty registration card,
Examine yonr R-4E mzking sure all tubes and arystale are pruper—
ly seztad in theilr sockets, Check all switches apd tuning Con~

trals fogr freadom of gction.

2.2 LOCATING AND MOUNTIRG

The location of the R-43 1s not critical, a2 long a5 care 15
taken ta allow for adeguate air coirculation. Avoid extremely
het lecntlons, such as sadjacent to building heating cutlets, It
£ reconnended that & minimum clearance of one inch be maintaloed
at each side of the R-4B. Do not cover the top of the R-4B wlth
books, paper, or pieces of equipwment.

As supplicd, your R-4B sits with its base parallel to the mweunl-
ing sourface, and its front papel vertical to  the mountiag SuT-
face. With the studs and rubber feet supplied, it is possible
tn position the R-4B for sither of two aliernate viewing angles,
as shown in Figure 2. To convert the B—4B3 to elther optlaon,
the first step is o remove the bottom cover from the receiver,
Remove the bottom row of three screws on each side of the re-

caiver, and the cover can b ramcved. Rempve the rear feol
and spap the small rubber feet i1nto the hales Just inboard frow
the origical rear feet, For aption I, put the hotiom cover hack
on the recelver, For osption 2, remgwve the front feet from the
repriver lpvert them, apd remeunt them on the Same  Sorews.
Then toreaad one of the acesssory studs into each of the ramouniec
front feet. Finally, mount the feet that wers removed from 1he
rear of the receiver on the studs, and put the bottam caver back
onto the recglver,
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BECTIUON IIXY
Control Functlong

3.1 FRONT PANEL

The front panel operating coplrols ancg dials are identified,
by numher, in Figurs 3, The iunctions of these items are da-
cribhed below.

3,.1.1 FIWMCTION

With the Ffunctioon switeh (1) in the OFF positicon, the primary
of the power transformer lp discoonected from the lipe eard. In
the standby (STBY)} pesition all operating vaoltages are applizd
to the roceiver clrevlte, but the recelver 15 mutad. With the
awiteh in the O position the ra¢eiver gperates unmuted regard-
lagss af externzl mutlog connections. The EXT. MUTE position is
the sawe ag the ON positilon, exgept that receiver muting 1s now
extorpally eontrolled through the Mute jack on the ramsr af the
chagsls. Switching to the N. B. position énergizes the noiss
blankor, without chanping the muting funciion. Switching to the
CAL position egergizeds the calibration cireuwit=s, again without
ahanging the muting functicon, If external muting 18 nat wsed,
the sharting plug Hupplied with the R-4B8) must be inserted into
the Mute jack in order Lo obtain R, B, anpd TAL operaticon.

3.1.2 PaSSRAND

The passband copntrol (2} is a dueal control, consisting of a le-
ver for selecting the band width desired gnd a tuning koob for
adjusting the positioconing of the passbkand with respect to the
baat froguency oscillater (BFO). Four curved lines above the
tuning knob indicate the relative width of the four passbands,
with the shortest curve représenting the .4 KHz bendwidth. The
dots &t the ends of these pcorved linpes indicate the position of
the passhand tening control for siople sideband regception, The
left hand dots are used for lower sidebaogd receptition, aopd the
right hand dots are for upper sideband receptlion,

3.1.5 MAIN TIURING DIAL

The mzin tuning dial (3) contzins two scales, one marked 4 to
L0 and thae ather o0 to L.000, Ezch division on the main dial
f= cqgual to 25 KH=, For bands starting with a whole number of
MHz (as 7V.0) the ccale marked 0O to (300 15 resd, and for bands
gtprtinr a2t a balf MHz (as 1.5) the .500 to 1.000 sScale is repd

q.1.4 MAIN TUNING KNOR

An addifional =cale on the skirt around the tuning knob (4) . 1s
marked from 0 to 25, and is read directly io KHz. For example,
if the band selector was st to 7.0, the indication on the main
tuning dial was between ,025, apd the first graduation above
25, znd Ehe indleated value on the skirt of the tuning knob

10,
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SECTION 11X
Contral Functions

wias 4, the frequency would be 7,029 MHx, If the baodswltch was
set at 3.5, and all other settings were as in the exawmple Just
Eiven, the =cale of the main dial marked from 500 to 1.000
would be uxed and the Freguency would be 3,520,

J.1.5 A.F. GAIN

The A. F. Galn contrel (5) varies the audio sutput from the re-
ceiver by varyiog the audio voltage applied to the audioc ampli-
Fier ztages,

d.1.48 SR8/ CH-AM

Thie switch (8) selacts the mode of reception and the AVQ ac-
tion, In the AM positian the BFO is turned off, znd dicde de-
lection with SLOW AYC 1 vaed. Thres modes of reception are
possible in the 5S5B/CW  position. Ir 111 three podes i prod-
uct detector gnd the BFD zre used. The SLOW AVC position is
norwslly wugsed for sipgle sSideband and O recceptlion, with the
FAST AYC positian used for teletype and break-in COW, The AYC
OFF 12 uged only on CW under difficult oonditions when mannmal
operation of the K.F. Galn coatro)l may be helpful.

3.1.7 HNOTLCH

The notch eonirel {7) can be used to attenuats an unwanted car—
rier on any wmode of aperation. A permaability—tuned T-notch
filter is ueed for this purpose, Rotation of the control koob
tune=s thic narrow-band fredquancy rejectisn fliter across the re-
ceivar's I F, Any carvier falling in the I.F, range can be at-
tenuated by the use of this c¢ontrol, including the desired car-
riern thus some praciice and care are essential for satisfactory

operation of this contrel, Provisign ic made in the BR-4B for
adjusting tha Natch filter for optimum performance. The pira-
cedura 15 given in Section IV of this manual. Rotation of the

Notchk contrdd during single gideband reception should correspond
Lo the positioning of the Passband control. Thus, if the Pasa.
band control 1s set left af center {lowar sideband reception)
the NHotch control should he rotated to  the left to sttenunte
interfaring carriers,

J.1.8 k. F. GAIN

This contrel (8) adju=ts the bias spplied to the R,F. amplifier
tube, the two I.F. amplifier tubes, and the noise blanker Aampli-
fier tube, thus determining the overall R.F. gaio of the recetiv-
8T, .

2.1.9 PRE-SELECTOR

Rotation of thie control (%] changas the tuving of the antenna .
B.F., and pre-mixer coupling coils. The osuter ring of tumbars,

11.




SkeTION  ITIX
Control Functions

aroamd the base of  this vancrol indicates Lhe peneTal sScTling
for the various hands, Fine adjustment for peak FPECEptian i3
masde aFter thoe signal is twned in. A scale calibrated from U
through 10 is provided for logeing.

7.1,10  BAKD

This sixz pesiticn switch (10} =selects the amateuy hano desired
Auring moTwal operatiofn. It alse iS5 used to select the proper
#. ¥, clrcouwits for the varipus tuning ranges when use 15 macle af
accessnTy . crystals for other froguency TADEES. Operatian  oOf
Fhe band switen during access8ory operation i doeseribed in Hed-
tion IV,

J.L.11 XTALS

In the Norm, setiing of Lhis 11 position switeh (LE), the pro-
peT crystal for reception of the variocus banis 1s selooted By

Lhe BAND switch f(except &t the 1.3 sctting) . The numBetrsed -
sitians of this switeh corrvespom  to The  AceCSE00W crystal
canltets mounkted at the rear of the recelwver, When 1the =switch

1y set to a numbered position, the crysizl ir the sockel bavanp
the same number will be oonnected Lo the circeit tor actessory

bard operation. fThe range window, just to Lhe right ol Lhe
XTALS control, proviies a soovenignt place bo wrile in tioe bro-
guency coverec in PAch ACCESSOTY by eetd | The hanrd sSwitoh wmast

then be operated in  accovdance with the Acecssory  Opecalion
instyuctions in Sectien IV,

3,1.1.2 GS-KETEH

The S=Mocier (12) indicates relative gignatl strenglh, and is &
convinlent indicator for peaking the luning of the reccavew.
The lower (teft hand} pertien is ¢alibrated in H—units feon:
9.] Lhroupl 5-9. above 5-9 the scale 1s calibrated in deribels.
Each S=-unit i equal to approximately > J$E. An S-W signal ix
approximately 40 microvolts input to the antenns jack.

3.3 IDE PHHEL‘EGHTHDLE

d4,2.1 ALALASYEQ

o slide switch on the left side of the chassis allows seleclouc
of crystal contrel fov single=frequency veception o0 novima 1l re-
ception with the VF(l. Loosgen SCrew and rotate stop o operalc
switeh.

3.2.72 SG-METER ZERO

On the right side of the R-4B yom wilk Tinmg two adjuntmeuls.
The ore nearcr the front of the recelver i for adjustment ol
the S-Mcter zera, The use of this contrel 1S despribed in Beo-
tion ¥ of this manual.

1Z2.



SECTION IXII
Coptrol Functions

3.2.3 NOTCH ADJUST

The contirol neerer the rear of the right Blde of the E-+4B chas-
BiE 18 the Hotch Adjust. The upe ¢f this contrel is diBcusasad
in Section IY of thip manual,

2.4.4 PHONE JACK

The phone jack, 1 located on the right hand side af tha R-4B,
16 used when privata listening is desired. Connection of the
headphones autometically mutes the speaker ountput. ¥hile
headphonre impadance iB not ¢rlti¢al, a good gquality met of 600
ohm phopes 18 recoumended for satisfactory receplion.

3.3 REAR YIEW

The jacks om the rear of the R-4B are showsa in Figore 4. Thi
functions of these jacka are desacrihed holow,

d4.3.1 ACC, POWER

The accesgory power =socket, located at the left pide of the
chsseie, providos power for operatiog acceepories, MaXipop 1oad
1s 8.3 wvolta AC at 750 wmilliawmperes apd +130 wvelte DE at 30
williamperes, The aocket wmazted with & Cionch type BABZ plug.

J.3.2 INJ.

The phopo jrck narked INJ, provides o mRans of coupling the pre-
mixer system of the R-4B to elther the Drake T-4 or Drake T-4X
tranEmittare for tranaceive operation,

i.a.1 WOTE

The MUTE jack provides connectlons far e€xterpal standhy-roceive
swltebking, Tha axterpal ¢ireult must isolate the nute Jjack
tenpter conductor from ground for standby, and commect it to the
nute jJack ground far resoive,

3;34.* .&.HT].-W

Eigh impedanca audic 14 avallahle at the ANTI-V3IX jack for use
with the Anlt-Vox ciroult of the trgpEmlittor.

3.3.9 SPER.

The zaudio cutput from the receivear i8 available at this juck,
The output impedancs 13 4 ohma.

2.,3.6 ANT,

Thiz jack 1 the conpnection peint for the antenma. The naminpal
iwpedance of the circuit 1s 52 ohps,

13.



SECTION IV
Operation

4.1 BASIC CONTROL SETTINGE

For all modes of opperation with the H-48 in  the "as recelved'

condlitlion,
jack, the baslc conlrol settiogs are:

and with the shorting plug connected fto the BUTE

FUNCTICON (F]]

BAKT: Sot to desired amateur band

XTALS NOEM

KOTCH nOFF

R.F, GATN Fully clockwise

AF. GALK Comfortakle level

PRESELECTOR Eet to center of band sScgment marked

on panel, After the desired =signal
5 tuned in adjust for maximum S-Meter
regding.

KTAL/VFD SWITCH YOG

4,2 S5B OR DSR SURPPREESSED CARRIER RECETPTION

After maklep the bhagsic settings listed above:

1, Set the PASSBAND eelecior lewvel to 2.4,

2. Sct the PASSBARD knok to the dot at the left end of
the third curved ling {from the top) tor lower slde-
hand, or to the dot at the right eond of the samc
line for uwpper =ldeband.

3. Set the S5S8B/CW-AM switch to SLOW AYVC

4. Tune im A sStation with the maio tuning c¢ontral,

3. Mijust preselecior for maximum S-Metcr reading.

q.% C.¥W., HECETPTION

Moke the cantrol =ettings listed ln Paragraph 4.1, then:

E. Set the TASSBAND Sclector lever bo 1,2
. Set the PASEBAND Yknobh to cither of the dols ab the
cnds of the curved line that is Eecond from the top.
3. “et the ES5B/CW-AM switch to SLOW AVOC,
4, With the mwaln tuning Eunob, tune in a statlion fer
pleasing audlo pltch and readjust the PASSBAND knob
[orr waXibum S-Meter reading.
5. .4 porilion may be used advantageously under crowded
batd cooditions.
4,4 AN RELLEBTION
Make the hasic ocontrol settings listed 1o Paragraph 4.1, than-:
1. Szt the PASSBAND Selector level to 4.8,
2, Set the PASSBAND knob to the ¢eoler of the longest
curved line.
3. et the S58/CW-AM switch to AM.
4. Use the main tuning knobh to tune in a sigoal.

14.
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SECTION IV
Gperation

4. 5 RTTY RECEPTION

Make the conirel settiongs listed in Farapraph 4.1 Lhen:

1. Get the DASSHAND =selector lever to 1,3,
2. Sel Lhe PABSAANE knpob to the Izft of the det at the
left end of the curved lioe which is Ssccond [rom the

Liaqn,
G Get the SEB/CW-AM swlizch to FAST AYLC,
d . With 1The main Ltuning knoh, tupe in A signal for

correct indication on your terminal unit tuning ine-
dicator, and adjust the PALERLARD  Knok for equal §5-
Meter readings of both mark aod spacc, If the stz-
tian you are copying is sending  '"upside down' {mark
low — svace bigh) turn Lhe PASSHAND knob so il is5 Lo
Lhe toglt of  the dot at tie right end of the second
curved llne, then ro—lupe Lhe station wilth the main
tuning control.

4. 6 NUO15E BLANKER

The noige  blanker can be uxed on any tvpe reception. it 1=
moest effectlive on short duration owoise impluscs, =Such A5 those
goncrated by automolive igniftion systens. The nolse blanker

functions only ou neise pulses thart have a  hipher level fhen
the signal beinp received, Beozupe the AV] holds the audico out-
put constant, the noise kblanker may not sSeem 0 cause the noise
to decrcase., However, Signals undeteotable without the noise
Llaoker, can be copied when the neise hlasker 1s used.

4.7 NOTCH

The noloch can be uxed effectively in all modes of reception for
attenuation of bheteraodyne interforonec [rom a ¢arrier naegr the
desired carrier., A permeabhllity-=tuned T-notch filter in tae 50
EdA= I.F. 12 used for thils purposc. The filter produces a daop
nofchk which can be funad aceross the I F. by rotation of the
NOTCH contral Knab.

T obhtain optivum results from the notch circultry, 1t is necos—
sary to check out thae operstion oL Lhe noleh in acoordabee with
Lhe following procedure:

1, tet the R-4B controls as indicabod:
CORT I SET T
FONCTION CAL
PASSHAND pelector leéever to 2.4 ar 4.8, knobh to
zither dot on proper line.
EANT 3.0
KTALE HOzM

15,



BECTION 1Y

Cperation
CONTHOL HET TO
R.F. GAIN Fully clockwise
ALF, GAIN Comfortabile level
SEBAUW- AN FAST AVC
NOTCH GFF
2, With the main tuning knab, tune in the crystal cal-

ibrator signal and zdjost for low plickhed awdio nolg
Adiust Lthe preselector for a maximpum sS-Holor readlng

d. Roetate the NOTCH control knob until =ome reduction
of the &-Meter reading 1s obsorved.
4, adjust the ¥OTCH AIWUST control (the roar of the two

controls on the right side of the B-4B) to Fuerther
raduce the 3I-Meter reading,

3, Continue to adjust  the NOTCH eontrol kpob  and the
KOTCH ADJUST contral until a minimum S-Meter reading
1z obtained. Further adjnstment of the potch cir-

ik will =eldom be necos=sary.

Pomi Lioning of the KOUCH control  knob must be correlatcd
with the pouition of the PABSBAKD control knob. Thus, 1f
the PASSBAND control knobk 1= positicened left of center,
then heterodynes will  be eliminated wheo the FOTCH con-
trol Eknob is left of center.

On anv mode pf oporation, ap unwanted carrler is attenu-
aied by tening the notch across the recelver passband
until the wowanted carrier is remowved by the notch fillexn
Ginee the noteh filter will remove the wanted carrier
just as readily as an wunwanted carrier, the NOTCH control
mugt be carefully adjustied for maxlmun effeclivencss.

4.8 DIAL CALIBRATION

Thé quartz crystals used inm  the A-4B bave excellent stability,
but the exact frequency of any particular one way be a littlc
above or helow the design frequency. Therefore, provision has
been made on the R=4B for adjusting the dial calibration to
agree with the crystal in use. oy 5ct the dial calibration on
a band, proceesed zs fallows:

| Jet BAND, PRESELECTOR, and XKTALS switchos to the de-

Gired bend,

3et FUNCTION 1o CAL,

Bet S52°CW-AM to SLOW AYC.

. Tune for zerc heat with the crystal ¢alibratory sig-
nal ai the 25 Xliz point that is nearest the desired
operoting freguency.,

W £ B3
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HSECTION IV
Operalicon

3. Grasp the red handle al the right side of the main
tuntng dial window and moeve Lhe Luning index line
until 1t alipons wilh 1he pagrest 20 KHz2 point din
the luniog diml,

6, Withiout moving the tuning knob, turn the petal skirvt
al 1he base of the tuning kool wunlil Lthe zero nark
aligns with the index mark on the front pancl ol Lhe
H-48.

1.9  ADDETIONAL TUNING RANGES

- ——aa —.

By tn=crtiop Lthe appropriate crystals in Lhe accessory oryrstal
sipckets at the ton rear of (e chassis, 1t 19 pos=ible 1o add
ur 1o 10 additional tuning ranpes  {oach 500 KHz wicde) 1o the
coverage of the H-4A8, With the excepticu of the Land feom 5,0
to 6,0 M, fhese additional ranges may Le anywshere hetween 1.3
apd S0 MHz.

Inly serics rosonani crystals should boe uscd for acoessory cov-

CTrage, Selected cryalals lov pgocensory coverage witn Lhe H-4B
cann be supplied by the R. L, frake Comppany  Uor 53,00 per crys—
Lel, To determiot the correct grystal freguency [or any addi-

tional raoge, see Fipure 5 oo pagc 1%, which shows fhe requilred
erystal frequeocy  and Lhe proper DAND switeh sellino  JorT Lhe
B-4E Farv bthe frequency spocltrum [voem i35 4o 30 MIz, soxcept Tor
the 3.0 zo &.0 MHx range, [Mowewey, il you arc poing Lo trans-
eoive with the Drake T-4 or T-4X, fthe crystol selection table
In the trapsmilling manual should ke followed in scleeling  go=
CErSSOTY CFrystils.

In drder 1o receive with an acecszory orysial, the XTAL switch
of the R-4H must be set to the oweler corrcespondiop Lo thoe ac-
cessary crystal sockoet into whioh the gevstal was plugged.  The
lowezst [requuenoy of the accessory  range may then be marked in
Lhe range window for rolcrence, The marking is easily erasod
when crystals gvre changerc.

The BARD =witch pusc he Set  to & position which will allow the
presslector To tune  Lac dosived Fregquency TOOe. e coime nded
settings ol the BAND switch are:

TLENING RANGE, yﬁg BAMND switch setting
1.9 tn 3.9 1. - 3.0
IR N s T T d.5
5.0 L 10,0 .0
i, to 16,0 14,0}
16,0 o 2.0 21.0
20,0 to I0.0 2H,A

17T,



BECTION IV
Operation

4.10 FIXED FREQUERCY ORPERATION

Your R-4B can he locked to a parlicular operating Zrequency b
plugging the appropriate crystal intoe the crystal lock sockes
an the left side ot the chassis, and pueshing the handle of the
slide switch adjacent to  Lhe crystal =zoecket toward Lhe rear o f
the chazusis, Whth the switch in Lhis position, the WEO and orys-
tal oscillator sSystem of the BRB-4B will no  longer cvontrol the
frequency of the receiver.

Fundamentzl mode crystals desigpned {for eperation at parallel
regopance and mounted in type HC-6/10 helders should be used tor
fixed froguency operation. For opcration at [eedquencies up 1o
4,355 MHz, the crystal frequency should be egual Lo GChe desired
opeTaling frequency plus 5.045 HMHs, For apcration at frequen-
nles above 9,355 MHz, the cerystal fregucocy should b egual to
one—hnif of the sum of the desirved operating [requency and G840
Wiz A trimmor capacitor (£77)  for iuning the crysisl to the
exact deslred oeperatinog frequéncy is provided Jjust bkelow the
crystal lovk socket,

PRESELECTOR and BAND Switch settings arc made psdescribed under
Aceagsory operation.

In iLrznsceive operation with a T-4XK, =seliing the Tw4X TEANS-
CEIVE switeh ta  the BOVE  position will  lock the T-4X to the
H-4H eoprystal E[ock frequency. Setting Lbhe T-4X TRANSCLELVE
gwitch to SEPARATE  (SEP, CONT, on seme ualts) will allew the
T-4% ta be VFD controlled wpile the H-4F remains oo the crysial
lock frequency, When the T-4K TRANSCEIVE swhlich is &¢L Lo ENMIT,
the T-4X controls both the transmitting and receiving freguency
and the crystal lock cireuit of the R-4f bas oo effect,

Crystals for Fixed frequency operation of the R—4B can ps Sup-—
plied by the B, L. Ilake Company. When ordering, specify ehatl
Lhe crystals are  te be used [or fixed frequency operation of
the "A-4B8.

4.11 VHF RECERTItM

Guality reception ol 2 and & melers is now possilie with the
E—4E »ith the addition of the Drake Model 5C-2 and 30-6 revcelv-

ing oonverters, Ui liwing fleld eflecls transistorxs,  lhesc
converters offer a marked dnprovemcot in perfoermanct over any-—
thing proviously available, See them al your dealer, ar writc

the H, L. Drake Comvany for literalurd,

14.



CRYSTAL FREQULXCY CHART

Fha, RANLON CH¥STAL RAaT FHED, HAMNGE CRYRTAL RAX1
L. SH-2_0 12K 1.5-3.3 18, 3=-17,0 27 . E 21.40
w025 | 1.6-%.0 17 0=-17.5 253.1 AL.0
2,.0=-1.0 A Loa=-3. {1 |@l7.3-18.0 28,0 2.1
I B R 1,1 4.3 L&, 0-18.5 7.l 21.0
d,50-4.0 11, B+ G0 15_5-1a9.90 24,6 21.0
A,.0-4,5 LG, 1 g 1a.0-1%.0 0.1 1.0
AFd n-_5H 0 15, & gL L9 .5-2a.9 {0 21.0
o B OG5 Y I | 7.0 Ry, D=2, 4 31.1 21.0
GS=F,0 17 .5 7.0 20,5-21.4) Bl 21,1}
TLA-T.5 Lis, L* 7.0 1.0-2L.5 32.1* 21.0
7 oL R 18,5 7.0 21_5-29 4 N 21,1
d.0=H2.3 EE | 7.0 22, 0-22.5 3a.1 21.1
H,oa=9,40 1.5 7.0 22,0220 K I 27,0t
LI I P I 201 T.0 DA PO 4,1 ak_ o
WA a=L0.0 -] 1 7.0 20.0=-EBd .0 S4.6 25,3
o L0010 20, 14,73 Bl Du B4 5 SR 28. 5
[0, a3-11_.49 S ) 14 .14 2d . 5-253.14 0.6 28,5
11.0-11.5 221 14,0 23 0«25, 5 g, 28,5
S 11, a-L2.0 225 14.10 25, 0-25_0 IG. G 25.5
2. 0-12.5 21 1:E 0¥ ZR, 0028, 5 uT L 2B,z
12 . 5-13.0 A5k 14,0 26027 .0 37.0 25,5
Fd . 0-100.35 241 4.0 27 0-27.5 J5.1 28,0
13.50-1a.0 21006 L0 & on-Eh .0 3E. 6 25.5
4. 0-14.3 D, 1% 14, 0 LR O-BE, D 1 28,3
14, 5-13.10 23.a 14.0 2H.5-20.0 2%, G+ AE. 3
o 1a . fs1a.3 B 14 .0 23 . 0-29.5 i, 1 28,1
Io,.a0=-14.0 256 14.0 3, 5-H1, 00 40,6 d&8. 0
1. 0-16.5 27,1 1.0

¥ Zupplied with receiver

FIGIRE S
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SLCTEON ¥
Prioncivles of Uperation

B, F, AMPLIFIEH

Sipnals from Lhe ankenng are fed frow J4 (ANT.) fio norcme-—
ability=tuned transforaner T1, and ero gpplied Lo the grid
ol ¥1 (hrough the tuned circuit formeed by TI and onpzei-
tors U2l through C31, The amplified siponnl is cowvpled
from the plate af V1 to the grid of V2 throughk Lhe Luned
circuit formed by permealdiiilwy-tuned coll T2 and capaci-
Eorse C1 Lhrough C11.

PRE-MTXER

—r———ra

The pra-mixer syzten includes a transistorized permeabil-
izy-tunsd VFO {T13), crystal-controlled oscillator (GLl},
pre-mixer fube (VE), antd the ovtput eirond lvy eonsisbing
af T and T4 aod the agsocialed tuning and coupling capac-
itors,

The YFG is tunable from 4955 EHz Lo 5455 KEw,  The oofput
af thoe VFO iz applied to Lhe cathode of VE.

The outwut ol ocrystal-conitilisd osclillater Gl iS5 upplied
e Lhe grid of V&, The crystal scleeled o earnlral oscil-
lator Qf is detlermined by Lhe settings of the XTALS aod
BAND s tches, The freauecncy ol Lhe prystal selected
will alway= MW such thal the difference [roquenoy abilained
by neierodyniag the cutpul of  che VFQ} with thae output of
osclllator QL »ill be 53645 Kz highor in frequenoy than
Lhe degired signal frequoncy,

FIRST MIZEN

The output of proe-mixer ¥H is coupled to the oathode of
The first mixer {V2) through lhe permeabirlity-—-zuned pro-
wixer output coilyg T and T4, and tacir associated Tuning
and coupling capacitors, Helcradyning of the pro—mixore
output aopd the H, F. amplifier ouvtput ip ¥2 rasults in a
difference freguency outpul rom Y2 of J643 Kz,

Gang tuning of the HF coils (11 and T2) and the sro-mixer
output coile (I3 and T4) is used ©o mainlain a fixed fre-
quency relationship amwong Lhese wariable circuit o lemenls

SECOWD MIXER

The cathode and the control and screen prids of Lhe seco
ond pixer (Vi) are connected in a Pieres oscillator oon-
figuration. The oscillalor is crystal conbrolbled, and
operates at 53595 ¥H=, The 3640 KHz ounlput of the first
mixer is passed through a crystal filtees (TG6], =pplied to
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SECTTON ¥
Principles of Jdperalion

the signal grid of second @mixer 93, and mwixes with the
S5 KEzx local ascillatar gignal, resulting in a 30 KHz
dilforcoce frequency culfput ITrom the seoond nlser.

1.F. SYSTEM

The 30 EHm  output of second mider Vi is applied Lo the
grid of the first I.F. amplifier, V4, through the T-notlah
filter Té and iTs associated cirvcuitry. Afcer amplifica-
tion i VE, 1he 50 KHz signal 1= applied te 1he passband
tuner TY. The passbzod tuner incorporates  four L cire
coits with QLigh @, Tuning of the passbard is anconp i shes
by munged permeabilily Cualng af the four induceors, wnd
selectivity varialicoan is accomplished by warvipg Lhe &0U-
olinp belweer Lae four LC clrcul s, Feleciivity curves
for the passband tuncr are shown in Figure 7. Fipgure B
illusgrates the effect of the noloh,

The output  of the passband tuper iz applivd ta The grid

af the sccond ILF, amplifisr, Vo, attor amplificatlion by
v5, Lhe B KHe LI, signal is applied vo L.F., Lrapsformaer

T14.

DETHCTION SYSTEMS

The migpal path from I.F, transforoer Ti0 iz  determined
by Lhe setting of the S5E/CW_AKW  switch H2, Fhon the
switch is io any ol the S33BSCHW positions, 1Lhe beatl-{ro-
guenay oscillalor (G6) is turued on, gcoerating = 30 Ed=
signal which is applied to product deteclosy dlodges L1
ang D1%, and heterodynes with che 50 KHz Signal [rom TL0,
glving an audio Freguency outpul which appears acrass Lhc
4.¥, Gain control, RIZT.

Changing 52 to Loe AM positioo turns ofs o 6 zpd turas
an AM detecror DT and amplifier OO, Dotection is acoom-
plished by DT, and Go awplifics  The awdio  signal 1o a
lewel motching  the output level aof the  produel detfciar
hefare the auwdio is applied to RIZT,

AUDIO QUTRUL

A portion ol the audip sigoal, a5 dotermine:d by Lhe =eL-
ting of R1ZT, is applied to QF, and then to the audio out-

sut tube. The outpul of ¥7 is applied  to pulpul Crans-
tormer Ti6, ant From the secondary of the vuLput  trans-
former to 1the spoaker. The ANTI=YIX jack (J3) iz con-

nected to the plate of V7 throuph cupacitar ClL22.
AVE HYSTER
The AVE amplitier (34) ts biaged past cul-off with na

sipnal input Lo the receiwver, The basce of Q4 is coupled
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Principles of Opcération

to the plate of ¥5 {the second L.F, amplificr through ca-
pacitor CLEZ and C18l. As the amplitude of the signal on
the plate of ¥5 increases, a point is regrhed at which
collector current will flow in @4, during a portion of
cach cycle, resulting in an amplified negatlve valtage bo-—
ing daeveloped across resistoer HE3.

When the SSB/CH-AM switch s in the FAST AVC position the
voltage zeross B33 will charge capacltor 108, Capacilor
0109 then tends to discharge through RBI during the por-
tion of the ovecle during which Q4 is cut-olf., The time
constant of the TFAST AVC cireult is approximately 25
milliseconds.

In the SLOW AVC position, the circult fup¢tions the Same
pg for FAST AV( bul capacitor Cl06 1s added to the charg-
ing circuit, making the time constant of the clrcult ap-—
proximarcly 750 milliseconds.

The grids of V1, ¥4, ¥5, and V2 are connected to the AVC
voltage., Counter—-clockwlse rotatlion of the RE.F. Galn con=-
trol increases the nogative bias on Lhe AVC=controllerd
tubes, thus limiting their maximum gain, Isoclation of ihe
mete line from ground swings the bilas to 30 volts nega-
tive, cutting-off the AVC-controlled tubes, The minlmum
blas of the AVO-controlled tubes iz set by recelver zen-
sitivity control REBT,

B~-METER

Tha S—Meter iz eoonnected acrosSs & bridge circualt which
has the plates of ¥4 and ¥5 as ops arm of Lhe bridpge, and
the plates of ¥2 and ¥3 as the other arm of the hridge.
Increasing Blgnal strength results in the applicatiaon of
AVC valtage to tho grids of V4 and ¥5, unbalancing the
bridge apd causing the E-Meter to deflect wup scale, Fo-
tentiometer B42 1ls used to et the bridge balance polint,
thus determinlng the zero adjustment of the S-Meter. The
current characterizties of the plate circults of V2 and
¥3 are such that line voltage varlation does not affect
the zoro setting of the bridge clrcwlt. The sensitlvity
of the &-¥ater 15 determined by the setting of rhessial
R4, which is im series with Lhe S=Meter.

WOISE BLANKER

The 50 KHz I.F. output of sccond wmixer ¥3 is coupled into
the grid of the noise blanker amplifier (Va) aE well as
iptg I, F, amplifier ¥4, The sutput f ¥9 1s applied to
the grid ¢f the noise sheper (V10A), aod the auiput af
Y10A is applied to the grid of pulse amplifier V10E. At
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normal signal levels, V10A is condueting, but ¥10B 1=
held cut off by the voliage divider action of RAS and RéE,
appling positive cathode bias to YI0OB and diode 05,

¥héen 8 nolse pulse appreciably abowe the lewel of the re-—
ceived signal enters Y9 a negative-going pulse ix appllied
Lo the prid of ¥10A, rosuliing in & lavge positive—golng
pulse at the plate of ¥10A. This large positive pulse is
applied te the grid of WIOE, avercoming the bias, and
Rllowing ¥10B and D3 to conduct. When DS conducts, the
ontput af the first I_. ¥, gmplilficr {(V¥V4) 18 shunted to
ground through ClO4 and ©C105, thus effectively shutiing
oflf the recciver during the durationm of the nolse pulse,

23 KHz CHYS5TAL CALIBHATOHR

Transistors Q8, (8 and intogratcd cdireuwics IC1 and IC2
are used to provide I5 EHz calibration nmavks throughout
the 2-30 MHx spectoum, 8 1= a stabhle FET oscillatar
which provides a 100 KHz signal to the base o the trigger
transistar Q89, which drivas Lhe inlegrated ciccuit fre-—
quency dividers. The fast rise time of the integrated
clrowitls provides & sSignal rich 1in harmanles, which is

coupled to the antenna Jack through capacitor Cl18.

The source of the FET oacillateor is disconnecied from
pround im all hut the CAL posiltien of the FUNCTION swiich,
thus disabling the oscillator,

The calibralor 15 sblpped with czlibration signals every
23 KH=. However, 1t can easily be modified to produce
stgnals only every 100 KHe or every S0 RHs,

T chanpe [rom 253 KHe Lo 50 KHy., remove  Che jumper wilire
from TP-3 to A and connect from TF-3 to B. T change to
100 EHx ealtbratien poipts  leawve Lhe  jumper st £ and
ground point O,

CALIBRATOR PRINTED CIRCTIT BOARD
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POWEL SUFPPLY

Twe 1N3194 digdes are vwsed 1in a [ull wave capacitively
filtersed power Supply. A +160 volts is  taken dircctly
From the diodes, and a serles dropping resietor 18 used
to attailn at +150 wolis. A4 third 1N2184 i= vsed to devel-
ope 8 —-75 volis bias potcntisl.

VFO IKDICATOR LIGHT

Transisteor Q10 1s a driver switch for the meoo indlcator
light which illuminates the VFQ diagl skirt pointex. When
Lhe H-45 1s used =eparatcely the polpter is illuminated 1in
the ON, EXY, MUTE, XBE, oand CAL posfitions providing the
shorted phono plug in inscricd in the recelwor mute jack.
Wuen the Re-4B is usod with the T-4X Lransmitter, the VFO
indicator light comes on when the [-4D0 is conirolling the
frequency, provided a slight wmodification of the T-4X is
made, This modification consizts of Shortivg vRpARcitor
154 which is connccted to the EHEG pre-mixer cathode.

BLOCE DIAGRAM

A Black diagram of the R-4B iz presented in Figure 9,
Pogs 26,
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SECTION VI
Servicing

g.1 REM)YING COVELRS

1. #emowe the three top screws om each side of the H-4B,

2, DRemove cover by first pulling vp on the rear anG then
an tha front af the cabinet.

3. Bemove the si1x hotiom &crews From the sldes of the
A-4R.

4. Lift B-4BG chassis out of the bottom cowver,

6.2 TIEE HEPLACEMENT

In genorzl mo=t trouble encountered in radio cguipment of good
design 18 due Lo tube Tailure, Thi B-4B #as been designed so
that tube replacement czn be done without need for realignoent
The hest method of finding defective tuled 15 direct Sebstltu-
tion. Do not raply too heavily on a tube checker.

.3 TROUBLESHGOTI NG

Careful consideration has been glven in the design of the E-4E

to kecping melntenance problems tou z minlmum, Howewver, it 15
gquite possible thal Ssome problem will arise which cannol be
cured by tule substitutlion. If this ogours, we Suggest that

¥ou aither return the unit to your dealer, or write diTacl Lo
our Service Department, describing your problern in detail.
Inciude full ipnfgrmaztion conaerning external connectlions, oon-—
Tral scttings, tubes substituded, serial noumber, eto,

DO ROT RETURN EQUIPMENT T2 THE FACTORY WITHOUT PRIGE AUVTHORE-
FATIO .

The voltage and resistanea charis which follow (Figures 1i and
11} should be valuable in isolating minar problems, Howewver,
noe attempt should he mada o service the R-4B  unless you aATe
tharoughly familiar with elecironic circuitry zand Sorvicing
technique.

CARE SHOULD BE TAKEN NOT TO DIATHYE THE LEAD DRESS IN THE R-4E
SINCE THIS I3 CRITICAL IN SE¥YERAL CIiRCUITS,

6.4 ALIGNMENT INSTRUCTICNS

Alignment of the R=4E rvagquires use of the following eqguipment:

1. & =stable H.F, signal gencrator, with variable output,
that can be accurately =et to any vreguency in LChe
range from 1.3 to 30 MHz.

2. A vacuur—tube voltmeter having an input impedance of
at least 1)1 pegohms.

J. A 126 MH: serics resonant cyrsial.
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SECTION VI
servicing

¥OLTAGE CHART

Tubs No, Pin Mumber

And Type 1 2 1 4 5 4] 7 & a
V1 ([(BHZE) -1.1 1.7 0 G, o# E40 1240 i

V2{BI36} O a 1] 5,37 L4y B 2.8

vi{12BER} -11.5 2.7 12,.6% Q 140 132 1]

V4 (12DAGRY =1.1 4] O 12,4+ 136 341 2

Va{l12BAG) -1.2 ) 12, 5+ ﬂ 110 70 O

YT{6ENLH) g L li,.6% H.3¥ ] 129 140

YB{GHEEG) -0, 8 G 0 B.3¥ 145 120 2.2

Ya{l2BAG) ~1.3 3 12,6+ ) 128 110 )

V1O{12AXTAY 75 -0, 5 o 0 12, 6% 148 ) 4,5 HN.C,
*A T, Voltage

Conditions of Mocasurement: Both gzin countrols fully clockwlise.
S3B/CK-AM set to BLOW AYC, Antenna disconnected. BAND =et Lo
3.5, PRESELECTOIR peaked an noise at 3.5, XTALS =sect to HORM.
Shorted plug inserted in mute jack. FUNCTION set to N, B,

VIVM with 11 mepochm input impedance used for measorcocnts,

FIGURE 14,

2%,
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Tube Nao,
And Type

SECTION VI
Servicing

REGISTANCE CHART

Y1 (6HZG)
Y2 [(EHSE)
Yi{l2BEE)
Y4 {12RAG)
V3 {12EAG)
V7 (GEHS)
V& (GHEG)

{ Ya{12BAG)

Fin Number

i 2 3 4 3 g ¥ & a
2. 2M 150 o Fil. G.oK &. 5K Q
2.2M (B Fil, Fil, 6. 3K 228 2.ZK
150K 234 Fil, 0 . 3K G.aK (K
2.2H i o Fil, . oK 10K a0
2,28 0] Fil. ) 10K 15K O
120 THOK Fil., Fil. FOOK 15K 0.0k
50K q a Fil. 4. TH 12K R ILE
1.3X H Fil. O 8. 5K 8.3K )

1M O 1] Fil, 4.5K 3.2k 20K* Fil.

V10012ax74) 158K

K = 1,000

H - 1,000 000

* Valuoe may vary on different ochmaweter ranges hecaanse of charan—

teristics of diode D3,

Conditions of Meponrament:

Safle as given on pRge 28,

FIGURE 11
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SECTION VI
Scervicing

in accessory crystal fer receplior of the WWV sStand-
ard trafguency transmissiocn Lbat is most reliably re-
ceived in your area. Sce Table I to determine crys-
tal frequency raquired.

an alignment load consisting of a 1000 ohm 4 watt
composition reésistor connected in Aeries with a {045
mierofoarad disc ceramie capacitor. Small alligator
chips on ihe ends of the component laads wiil make
this convenlepl Lo use.

Two 10,000 ohm resisters and one B8 ohm resistor, ali
% watte,

A sScale with accurale 1732 inch divisjons,

The H-4B should bhe turned on and allowed to warm up for
at least one—half hoor befors alipmwwent is begun.

35 KBz CALIBRATOR

L.

=

Conntci Lthe antenns to the H-4E, and sot the recelver
controle for AM reception of WWY, Tune in WWY,

Refer to Flgoure 1) and determine the locatior of o119,
Insert z shoried plug in the MUTE jack, and =set the
FUNCTION switch to CAL,

Adjust the audio galn uwplil you can hear the hoat note
between WHY and the calibration signal.

Adjust Cils for zero beat with the KWV =ilgnal.

60 KEHz OSCILLATOR

1, See Figure IJ, and determine the location of Til,

o Zet the SEB/CH-8M switch to FAST AVC and set the
FUMCTION switeh to CAL.

. Connect alipowent load from Pin 5 of ¥5 to TP-3 en 25
EH=z calibrater prloted circult boawd

4. Turn up the zudio gain to make the heat note audihle,

5, Adjust T1l for zero beat, then discoanect the align-
ment load.

5 KBz I,F,

1. Hefer to Figures 12 and 13, and determinc the loca-—
tions ofF ¥3, 17, T1%, T14, and TP-1.

2. 8ot the PASSBAND lever to 4.8, and align the white
Iipee +n the PASSHAND tuning knob with the midpoint ot
the longest cuived line above the knob.

3, Connect the signal generator to pin 7 of Vi  and ad-

just the frequency of the generator toward D645 KHE,
Az the frequency approaches 3645 KHz a ezt note will
b heard. Adjust tha peneraztor frequency for zero
heat.

30,



SECTION VI

Serviolng

] A,  Adjust the signal geperztor outoutl o give an S-Meler

L roading ot 5-9, Adjust T7T and 710 for maximuwe 3-
Motor meadiog. Singe the tuning of T7 and TIO is
qulte bBroad, L is sugpested that you delermiuc the
romyre wilhin which maximur oulpul 1= realizead ©ram
cach, and then =ei Lhe tundog to the middle ol this
ronge,

5. Conoect the VIYM Lo TR-1 anpd adjust T4 For maxiomum

posilive woltapge.

6.4.4 CRYSTAL FILIER ANO PILTER MATCH TRANSFORMER

1. Adjusi the siwnal Fecerator o 5645 Kz, connect ihe
potput of the generabtor te pin 1 of VE, and adiost
the sigpal peocralor output  ta give an S-Meter read-
ing of 5-9.

S, SHet the PASSBAND =cloctor lever to 2.4, Tarn the
PASSAAND krnol tao the lefil nnlil Lhe white lime in 1he
knok is  aligned with  btie dot below Lhe ond ol the
longesl curved liae o the panel,

3. Adjust the sipnal gencrator frequency for a poak  5-
Matur roading, then adjust Lhe sicnal generator oul-
put level to pive a reading of 5-0. A& hiph-pitched
audio Looc should be heard.

4. Adjust the =ipnal pencrator freguency in Lhe dirveo-—
tionm Lhat causes the andia  Lone o become highexr in

g plteh. Contcinue adjustiog the frequency in 1he same
direclion until the S-Meter reading [alls to 5-3 {a
decrease of 20 dB),

5. Adjusl 15 and T6 (3ee Figuves 13 and 13) for maximuam
F=-Meter reading.

£, Sol TARSDAND selector lever o £, K, anc St The FASS-
GAMD kaoo mo Lhe Linc in the knob is at the aooLcc ol
the longoge curved line on Lhe pancl.

7. Sat the signal generalor frequency to 5545 KHz (uac
image [reguency)  and  adjust  the goocrator  output
l2avel until a =ipnal is hoaurd.

K, A%t tne bzse of the crystal Filier can, you will mote
two wires which are wrapned aroubnd pins. Gradual ly
lwisl aopc of these wires tigopter walil minimum Sighal
ls hearl. I¥ the Signal level incveaseas, LI wrang
wipe iz peing twlested.,  Turn the wire o its opiginal
configuration and Lwisr Th: Jaother wire. I+t mach
adjusiment 1z necded to minimize the fipoal, steps 1
through 3 shouwld pe ropeated aftor campleting this
wtep.

g.1.5% 5585 KHz O5CTLLATOR

1, Set PASEBAND =alector dever Lo 4.8 z2o0d align The
lipe in  Lhe PASEBAND Ikook with  the midpoint of Lhe
longest curved line oo the pancl,

31.



SRCTION Y1
SOrvViclop

#. Connect the Slgnal goncvatlor b pin 1 ot ¥2, and the
YTYR to TRal, Adjust the rpenerator IJrogqueney for
maximwwn posSitive wollape indicatiaon oo the YTVKH,
{The genegrator JIregquency shouwld be approximately
JGE45 HHz),

3. Hote the voltage readinpg on the VIWVM, Decrcase Loe
Sfipnal gencralor Frequency wntil  the indicaved wvoli-
age is one-half as pech as  [irst wotocd, and vaeonrd
tho goncralbor [roovjecnoey,  Inporeass the generazor fre-
quency until the voltmeter indication passcs Lhrosygois
the pecalk wnd apain falls 1o one=-hall the peak valae.
Mole Thie peRoeratar [requency.

4. Set the signal pencrplor  treaquency exactly half-way
betweenr the low  and high Iregoencics JTound in siep
3. MNow aljest O-BD {HSes Figure 12 for zero heat.

HOTE: Whén Lhe B-4B & usad in transceive  opevation
wilk the Tod or T-4X, a more precisc adjusimenl ol -6
ls roguired, Inslruactiagns for makinog =tThis adjastocri

are piven in the T-4/T-4% instruction manual,

ti.4,. 6 ANTENKA, R.F., AND INJECTLOH CIRCULTS

————r g = e

l1. Turn off the receiver. Roeler to Figaore L3 and deter-
ming The locagtion of G530 and 33D (these ase tie third
and Tourih bandswitco walcrs, ocounting Trom the
[ronL of {the rece:ver). Lacate thest swiloh walero
in the receiver. Bach ol Lhese sSswilkleh wofars has
twor TatorT contacts, and they are golored grecen, Con-
nect a 10 OD ohm resisier from tne nore sasily ac-
cessible of the fwo roicor corntacts o B30 1o graund,
From che corvesponding  podor contact of 530, conncoct
a 1. 000 oom  reslstor to He, The egsie=l paoint o
makece this vonncalion is 1o fhe red and white szTriped
wive on the fterminal strip wocar S50,

2. Discopnoel Lhe anlennn from the R-4B, and conncct a
tid onm resiscor from the conter of Lbhe  anweong imek
to groumd,

d. Plup the 12,8 MMz crvstal irto one of Lhe aocessory
crystal sookols,

4. &et the receiver right-side wp on the Leacn, and Lura
tho PRSSHLECTIE koabh as far  olgckwise as  possible.
Caorefully wmeasure the distance fror  the Ltop wl che
giug af T1 to  the Lap of ke shite liner projecting
thravupgh the hola in the top of T1. dhe dislance wps
set at che lactory  to exacily 9736 iach. Chock the
measuremant carefiuwlly hefore altering Lhe posilioca of
the slug, The distance thal the slup projecits nust
be exaclly 9716 incii. Cheock the selling of Lhe sluprs
in T2, T3, anod ¥4, A1l must have the same 975315 ineh
nrnjeciian.,
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SECTION VI
Soeevicing

3. Turn the receiver oo, Set the BAND zswiich Lo 28,5,
Lhe FUNCTION switch to DAL, , and func in tie calibra-
tor slepnal at 26,5 MH:. Allow the receiver fo warm
up A4 fow minutes,

G. Adjust tie PRESELECTOR kack sSo the slugs in TL

through T4 projject exactly 15742 inch above the white

liners.
7. Adjust Lhe [ovr triemers porked 28,0 (Sce Fipgure 12)
Lor maxlmum E=Meter roading, »aTE: If the crlihra-

tor siponal is insufficient to produce an adequate 5-
Keter indication, remove Lhe GB ohm resistor from the
antenna input, and connect  the =ignal  gencralos Lo
the zntenoa input. Sel Lhe R-4B PONCTION switch te
EXT. MUTE, adjust the signal generator Lo 28,5 Mz,
and et  the generator oulpul level to cause  an 8-
Meter indication of approximately S-7. Ther: adjust
the 280 irimmers for maximom S-Meter indication.

8. BRepeat steps 6 and T for each band wsing Lhoe SCcLtings
givoen below:

HﬁHQ ALUG HEIGHT FREQFENCY
21.40 TAla inoeh 21.3 Milz
14.40 L1328 inzh 14,3 K-

7.0 34518 inch 7.3 K=

3.3 ¥lush with Yhice sleeve g, 8 e

1.3 Flush wich White sleewve 1.9 iz
ML - For Lhe 1.5 band, the XTALE swiloh mast be sct

0 the posSition corréspondingg Lo che ounber of the
sotket into whicn Lho 12.6 Mz crystal wax  insericd,

B, This alignment i% now complels, Turn off the -4k,
and ramoavs the alignoent resistars,

6.1.7 NITUH FILTER

1. Turn the receiver on, and et the FUNUTION switleh ©o
CAL,

2. Tupe ipn the cplibrator signal, at avy fregquency, and
i just the tuning far Fera beat,

3. Set the XOTCH control koot 1o the midpoinl ol its
gd justment range.

4. Adjust the slug in T  [(Sce Filigure 127 for miniwmum 2-—
Meeler reading .,

fi.4. 8  PASEBAND TUNER

1, Bee Fipurcs 4 and 12 far ddentilication of The pass—
band tuner,

g



SECTION VI
Sorwvicloy

Turn Lhe PASESBAND tuning kool through oo conpleze
revelution while obse#rviang the movemani ol Lhe loue
slups vidibie pl the rear of the passband tunor. Ad-
Jjust tho koob to the position i whica the =slugs ars
furthest foward the rear of the socéiwcr,

The whitle lie i the DPASSHARD tuning knob zhould be
pointing horizontally to the lefi, ag vicwoed from in
Front of the recoiver. [f 1t 15 not, loosen the =i
screw in the kuoly and reposition the knoly Beinp caroe-
Ful maot bto chanpe Lbhe adiuscment of the paszband ftuner
itself.

Hsel the BAKD switceh to 3,3, XTALS to HOEM, awnd the
FUNCTIOR switch to CAL. Tupe in tne calibhralion sig-
tal ot 3.8 Mz, and adjuset [or xero boat.

St Lhe PASSEAXD selector lever o .4, abnd Lbe PASS-
EARD tuning kKoob  to dhe widpoinl of  the shortest of
Lhe eurved lines on the pancl.

Conucct the VIVHM to TP-2 {Scae Figure L2), and adjust
the four slugs in Lhe paisbsod tuner foo maximum nega-
Taive voltage. These slugs pave a tendency to 2pring
back attar haing turned, S0 care must be exercised o
L sure the sctting giving mamimum voelliage is made.
Turn the FURCTION switoh wo BRI, WMOTE, and rozate the
PASERANL knob S0 the line in the knab & pointiog
horizontally {10 the lefc, Hoto the pitcoh of the
srnnd  ooning from the recciver, WMowe tne PASSBARD
canzral kool so the fine in Lhe koob i3 polating bors
iwoenlally  to the right, and note Lhe pileh of the
gaunds heard. Tf lhe sound at tafse two positions of
Lhe PASEHAND krol: are not the spwe, adjuwsl Lhe small
gorew near Tne cenler ol the poar cover of the passe-
band luncr zESsembly watil the sound does have the
game pitch at these two seltiogs of the contral.

@i Lhe PASSEAND sclector lewver to 2.4, Sel Lhe Lmiex
line i the PASSEBAKRD conlrol  konob te the det at the
left ond  of wac second longest of the curved Lines,
then to the dot at Lhe right enpd of  the samse line.
The pitch of  the sound heard at these 1lwo =eltings
should bhe the sSame, IF ratl, rcturn the s2tting to
the lefi dol, rote the piteh, and turn Lbe koob oclock-
wise until the same pilch L5 reached. Then loosen
the sel sorow in the kneb, and moewve bthe kocb wetil it
1= halfway Tbetwesn Lbhe egual piteh position and the
dot at the rvight ond 2f the curved Lling, Tighlen Lbthe
serew in the koobh., Be careful ool to change the posi-
tiopn of Lthe passband tuner shaft while re-pos:iianiog
th contral knob.

34,
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SECTION VI
meErvicing

BIAS AN SE-MEEXR

1.

2,

4]

det the VI'VM to verd negative doo. volls, and conncol

it from TI'-Z to classis.

Wit a0 antenna oconmnedsved, and with L1he RBAWIDD swilth
and PHRESELECTOH mct wo differont  ranges o 4azSure
complete  detunipy, adjust the  receiver =mensifivily
conlrol [(Sce Figure 13)  wntil che voltmetor iodicates
«E, 35 volis,

Digeanneel Lhe volimeoter, and adjust the S-Moctor zcio
contral (See Figure 12)  to give an &-Neter reading of
5-1

leconnect the wvoltmeter ta TP-2 and set the K.F. GAIN

conbrol eounler-c lockwise anlil =15 wolbks i85 read.

Adjust the S-Meter seasitivity control (See Fipure 17}
for an S-Meter reading of 40 6B pwer S5-0,

Repeat steps 3 and 4, a2 sorme interaction of the two
conlreal soelbinpe may ooounr,

Factors alignment of yonxr #=-48 will be performed
Tar 1800 plus transporiation charges, provided
the =gt has not been tappeved witlh, Misa ligoeaed
or dapaged Scts will be ropaired oo a time and
material basis only.
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