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SPECIFICATIONS

FRAQUEHCY COVETRLAGE:

ACCESS0NY CUOYERAGE:

SELECTIVITY:

INTERMENIATE FREDQIIERCTES:

STARTLITY:

SRNEITIVITY:

WIDES OF SPLRATION:

SPMRYONE HESPONGLE,

Cavers 3,95 to 4.0 MII=, 7.0 ta T.5
MHr., 14.00 to 14.3 MHz, 21.0 to
21,5 M, anmd ZE 5 ta 29,0 MH=,

Ton acoeSsory erystal sockaels are
provided, {overage of any too
pddilianal H00 Ele ranges helwasn
1.3 and 30 MHz éxcept between 5.0
wod .0 MH:)  can be pgdded by in-
stalling accessory crvsatals.

The F=1E tunable passhband filter
pravides [owr passbands, With ihe
selectar set to L4, the bandwidch
ig .4 KMe at B B down ool LR

EHz at &0 B cdown. et at 1.2,
bandwidlibh is 1,2 KHe =t # dE down
awl 4.8 KRz at 60 dBE <down. et

at 2.4, banfdwidlh is 2,4 EKEH=z a:
B 4B down and B.2 Kdz at G0 dB
dovan, 3ot al 4.8 KHe. bandwidih
iz 1.8 Kidz at & JB down and 24
Kilz at 80 ol down,

celectivily swilchinog 18 iodepend-
ik oFf detector and AVC swl tehing,

Firet is 2645 KHz with crystal
tateice [filler, Seepod is 50 KA=
with tmnable LC filter.

After warm up, rfreguepcy will oot
Arifl more than L 100 Hertw. Line
voltage variation of 210% will not
caunse trequency snift in excess of
100 Hertx,

1%} dE signal-plus-woise Lo noise
rakio obLainsd oo any amatsur bBanc
with les=z than a 2% microwalt
Signal oo the antenna.

SE®, OW, AM, HTTT

Tmage rejection over &0 dB. I1.TF.
rejection over &0 4B oo amatlcur
hamls, Internal =puriouns. response
less taan the eguivalonot of 2 1
micravell  anlepna signal on &ll
amatrur barnds,
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cPECIFICATIONS

AVC: ampilified-de Llayed AVO with slow
(750 milliseconds) or fast ({25
millizeconds} discharpge, and less
than 100 mlcroseconds charpe time,
A B} 4E change in R. F. inpui
causss  less than 3 dld chanpe in
andio output.

IRPOT INPEDANCE: 22 phms pomdnal

GUTPTT IMPEDANCE: 4 ghms 1o speaker,
SO0 ohms antl-vox,

| AUDIO OUTPUT: 6.5 watl at AVC ilhreshold, i.5
watts maxlmain.

POWER CONEUMPTION: B0 watts, 120/240 wolts A, C.,
501/60 Hert=z,

SIEE; 3.5 dnches  Righ, 10,75 dnehes
wide, 12,29 iochos dceep overall,
weight 16 pounds.

CALTBRATION: Better than Y1 KHE when callbrater
al nearest LM KMz calibralion
point.

HUM L NOIEER: Creater than 60 dB below rated
sutput,
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GPRECIFICATIONS

TUBES ARD SEMICONUUCTIRS;

Symbal

¥l
¥a
Y3

a1
¥o
¥ii
V7
¥a
o
Wik

@l

2

3

Q4

3

(e

a7

(1t

g
QLo
D

v

L]
M,D5
D

nT

g
010
Dl: D1
LL%, IS
D14
bDlg
17

il
IC2

Type

)it
GHES
1Z2REH

12BAG
12BAG

BEHG
GHEE
12BAB
120874

244
FET TI334
2n38a8
RN3BIT
2niio4d
Z2N3384
2NZYa
TI15-34
2H3354
ANIBTT

IN4 834
| R ET M
IN483 A
1¥3154
ING 194
1NZTO
1N7 14
104334
INZTR
1N4B3A
IN2T0)
1H453354A
1R433A

B2y
823

Function

k. F, Amplifier

Firzsl Mixes

Jecond nixer and cry=stal as-—
cillgilor

First I.F. Arplifier

Second T.F. Anplifiar

Symbol not used

Audig gutput

I're-Mixcr

hoj=a Rlanker Amplifier
Nolse shaper and pulse ampli-
Lies

Crystal Oscillator

Varisble Froquenoy OSeillator
¥YFO Buffer Ampliiier

AVC Amplifier/detoctar

AN Aanplifier

LBeal IFrequeacy dsoillator
Audic Amplifier

Calibratpr Oscillater
Calibrator Trigger

VFO Ipdicator Driver

Moise Pulsc Deteclion
Hoise Pulse Tektecitlon
tolse Blanking

F+ Rectifiers

Cias Rectificre

aM Netaction

Voltage Regulator
cwitehing Diopde
Product Detection
Bteering Mode
Ewitchlng Diodge
Calibrator Sapply Reclifier
Blas Clamping

Callbrator frequency divider
Calibratoer trequency divider
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aRECTION I
Geoeral Description

1.1 IRTHUDUCTION

The Drake modcl R-4B iz a doubles cooversion sunerheterodync ré-
eeiver, wlith prasclector, designed for optisum recaption oF all
types of amatour radic communicatians., It gives camplete aovir-
age al the B0, 40, 20, and [% meter bands, as w+ll1 as the poc-
lion of the LO meter band Trom 2#.3 MHe to 29,0 Mz, AddiLionai
coveraps betwespn 1.5 and A0 MH: iSpossihble ushnng oocessory CUysE-—

tals. A lincar perteabilitv-tuped solid state YFO asvl promicd
injectiion ftrom a crystal-copiralied high freqguency oscillatar
pive excellent stakility on  all bands. A4 ocrystal calivrator

providos  accurate [roguency chockpoints 2o 25 KB intervals
throughout ibe wsable rapge of the recgciver. Selectivity may be
varied with the passband tuner-Lilter whigh has four weloeetivily
postticons. Noise blanking and AY¥D aeotion axe wootrellable [roo
the froot panel.

1.% AXILIARY WOQUITEPMERT

Supplied - Shorted plug for irnscrticon in Mute gack om oroay deck
when external muting is not desived, Inserlinn of the =aoricd
plug is necessary lor operalion of Noise Ylanker aad Callbraticon
circults when ecxternal muting iz nol employed. Each L-1RB iz

shipped with this plug installcd in the rolc gack.
Required — 4 ohm spezker andsar BOD ohm herdphones.

fvailaple - MS—1 speahor, supplicd with cable and conneciors,
housed in cabinet matching the H-4B.

5C-6, low noise FET eonverter [ar B meiers,
S0-9. low nolse FLT converter for 2 ometevs,
SC{-1, VHI' crystal calibrator with FET.

OP&=-1, molid stale power supply for HC-6,
J0-2 and SCC-1.

T_4¥R transmilier, 200 walLts PEP iaput power
oo SSE and sk, 200 watts CW.

T-4Bpapiicr, conpects to WR-18 and uies iis
VED, 200 watts PEP input on SbE, 200 .
waLle tnput O,

AC-4, =otid state power zupply tor T-4 ov T-4x
(can ke hoomcd in ¥8-4 cabinetl).
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HECFTTIUON
General Descriptlan

L.3 CGEXKEHAL KEECTHICAL CHARACTERIBTICH

The R-4R  operates {rop a aompiaal 1157230 volts, 30 to 60 Hertsz,
siaple rhase power Iocurce, If the recolver i to be operated
from a 240 wolt spurce, the power tronstorner primary winding
nmust B reconacctod as  indicated o the =2chematic diagram,
Power consunption is 40 watts,

A resonant antennn haviop an lnpedance between 50 and T3 chus
will pive optinum porformance, When Lhe E-4B is used wilbh a3
transmittew, fthe transnitting antenna shaould be used for recep-
tion, witil tho anteona chaonpeaver being  accomplished wiilh an
antenna reiav.

A pigh impedance output (3040 chms) 415 provided at the ANTI-VOX
Jack on the rear of the H-4B chassis Far use with tranSmitters
having voice ¢antrol capabilities,

[}
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SECTION IIX
Installation

2.1 UNPACKING

Carefully remove the recaiver from the shipping carton and ex-

amine it for evidonee of damage. I1f any damage is dilscovared,
immediately notify the transportation eompany that delivered the
receiver, Be sure Lo keep the shipping carton and packing matce-
rial, as the transportation company will want to examine them.
Keeping the carton and packiong is recommended in any cassq, as
having these avallable makes shipping the receiwer much easgier
chanld it ever be pecessary to raturn 1t to  the fmctory far
service. inspect the packiog material before puiting it away,
tn be sSure you have not overlooked aany accessory hardware. The
hardware oopsists of twoe studs, #10-E4, 5/8 inches long, and
two 3mzll rubbar fect,

Fi1l1l out and nail the warranty reglstration card,

Examine your R-4B, making sure all tubes and crystals are pruper-
1y seated in their sockets, Check all switches and tuning O~
trols for freadom of action.

2.2 LACATING AND MOUNTING

The location of the R-48 is not critical, a5 long as care 15
taken ta allow for adequate zir circulation. Avoid e€xtremely
kot locntlons, such = adjacent to building heating cutlets. 1t
£ recommended that 5 minimum clearance of one inech be maintalaed
at each side of the R-4B. Do not cover the tep of the R-4B witn
books, papeEtr, or Dieces of equipment.

A5 supplicd, your R-4B sits with its base parallel to Tthe nounl-
ing surface, and its front papel vertical to the mountiag Sur-
face. With the stwis and rubber feet supplied, it is possible
tn position the R-4H for either of two aliernate viewing angles,
as shown in Figure 2. Tao convert the BE-43 to either option,
the first step is o remove the bottom cover from the recelver.
Remove the bottom row of three screws on each  side of the re-

caiver, and the cover can be ramoved. Rempve the rear feet
and spap the Small rubber feet into the holes just inbosxrd from
the origipoal rear feet, For aption L, put the botiom cover ack
on the recelver, For sption 2, remave the front feet from the
receiver, lovert them, and remeunt thew on  the [ane GSCrews.
Then thraad one of the accessery studs into €ach of the ramounied
front feet. Finally, wount the feet that wers removed from ihe
rear pf the recelver on the studs, and put the Bottom cover back
pntd the recelver,
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BECTION IITY
Control Functions

3.1 FRONT FAWEL

The front panel operatiof oCoplrols pgne dials are identified,
hy nomber, in Fipgure 3, The iunctions of these items are de-
ceribed below.

3.1.1 FURCTION

With tke functlen switeh (1} Ln the OFF poBition, the primary
of the power transforwmer is disconnectéd from the lipe ecord. In
the standby (STBY} pusition all operating voltages are appliad
to the roceiver clircults, but the recelver is mutad. With the
awitch in the OR position the recelver operates unmuted regard-
legs af external muting connection=. The EXT. MUTE pasition is
the sawme as the ON position, except that receiver muting 1is now
externally epntrolled through the Mute jack on the resr of the
chassls. fwitching to the N. B. pesition energizes the nolse
bilankor, without changing the moting function. Switching to the
CAL position eaergizes the calibration circuits, again without
changing the muting function, If external muting i& ngt psed,
the sharting plug &upplied with the RB-4B8) must be inserted into
the Kuyte jaeck in ordor Lo obtain R, B, and CAL opsration.

3.1.2 PARSRANT

The passhand control (2) is 2 dueal controel, consisting of A le-
yer for selecting the band width desired and a tuning knob for
adjusting the positiooing of the passband with respect to the
baat freguency eecillater (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 thoede curved lines indicate the position of
the passhand tunlng cowtrol for single sideband reception, The
left hand dots are used for lower sidebaod reception, apd the
right hand dots are for upper sideband recepticn.

3.1.5 MATH TTRING DIAL

The main tuaing dial (3) cooteips twa scales, ope marked O to
L0} and the oather 900 to L.000, Eaech division on the main dial
=2 cgual to 25 KH=, For bands gtarting with a whole number af
HMHz (a3 7.0) the coale marvked 0O to (500 is resd, and for bands
gtprting a2t a half Mz {(as 1,5) the 500 to 1.000 scale ic read

%.1.4 HAIN TUNING EKNOE

An additional scale on the skirt around the tuning knob (47, 1s
marked from 0 to 85, and is read directly in KHz. For example,
if the band selector was set to 7.0, the indication on the main
tuning dial was betweenr 025, apd the first graduation gbove
25, znd the indieztoed value on the skirt of the tuning khob

10,
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SECTION 11X
Contral Funciions

was 4, the freguency would be 7,029 MHe., If the bandewiteh was
set at 3.5, and all other settings were 2= in the example just
Fiven, the =scale of the main dizl marked from 500 to 1,000
would bhe uged and the freguency would be 3,529,

J3.1.5 A.F. GAIN

The A. F, Galn contrel (5) varies the audio sutput from the re-
ceiver by varying the audio voltage applied to the audio ampli—
fFier stages.

.18 SEB/CH-AM

This switch (6) scelects the mode of reception end the AVQ ac-
tion, In the AM positian the BFO is turned off, znd diocde de-
leetion with SLOW AYC 13 wsed, Three modes of reception are
possible in the B55B/CW  position. Ie 211 three modss a prod-
uct detector snd the BFQ zre used. The SLOW AVC position 1s
Rorkmzlly uSed for sipngle sideband ond CW reception, with the
FAST AYVC positien used for teletype and break-in CW, The AYC
OFF 12 uged pnily oo CW under difficult ¢onditlons wheh manmal
operation of the H.F. Galn contro)l may be helpful,

a.1.7 HOTCH

The notch ceonirel {7) can be used to attenuats ap vnwanted car—
rier en any wmode of aperation. A permaabllity—tusegd T-notch
filter is ueed for this purpose, Botation of the control krnoh
tunes thies narrow-band freguancy rejection Riter across the re-
ceivar's I.F, Any carvier falling in the I.F, range can be at-
tenuated by the use of this control, including the desired car-
rier thus some praciice and care are essentinl for satisfactory

gperation of this control. Provisign is mpade in the B-4B for
adjusting tha Notch filter for optimun performance. The pra-
cedura 1s given in Section IY of this manual. Rotation of the

Notch contrd during single gideband reception should correspond
Lo the positioning of the Passband control. Thus, if the Pass-
band contrel i1s set left af center {lowar Sideband reception)
the Notch contrel should he rotated to  the left to attenuate
interfaring carriers,

3.51.8 K, F. GAIN
This contrel (8) adjusts the bias epplied to the R.F. amplifier
tube, the two I F. amplifier tubes, and the noise blanker ampli-

ficr tube, thus determining the overall R.F. gaipo of the receiy-
ar. :

3.1.9 PRE-EELECTOR

Hotation of thie control (2] echanges= the tuning of the anteona .
R.F., and pre-mixer coupling coils. The outer ring of numbers,

11,
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SRCTION  I1IX
Control Functiohs

arsaml the base of this vancrol ipdicates ine geneTal setliing
for the various bands, Fine adjustment for peak recepbian i3
made after the signal is toned in. A scale calibrated [rom U
through 10 is provided for logging.

7.1.10  BAKD

This s=ix position switch (10} selects the amateur bBano desired
Auring noTmwal opeTatliorn. It glsp is used to selecl the proper
R, F, clromits for the various tuning ranpges when use is made af
acoesspry, crystals for other frequency TADEES. Operaiian of
bhe band switlch during accessory OpeETALLON is oscribed in Hedd-
tion I¥.

J2.L1.11  XTALS

In the Worm, setiing &F Lhis 11 pesition switch (1t), the pro—
per crystal for reception of the various bands is selooted by
Fhe BAND switch (cxcept ai the 1.5 sctting). The nunpeted Lo-
sitians of this switch corvespom to the accCSEOry CrysELRl
eaokets mounted at the rear of the cecelver, When 1he =witch
15 =et to a numbered positicon, the crysial ik the sackel havanp
the =ame number will be connected Lo the circueit for acceESSLIY

band operation. fThe range window, just to Lhe right el Lhe
®TALS contrel, proviies a convenienl place to writle in tios bro-
quency Coveles Iin BPACh 4OOERSOTY beanei} . The hand switch mast

then be operated ip accovdance with tue Aceessory  Opecarion
instyuctions in Section IV,

3.1.12 S5-METER

The S-Mecver (121 indlicates relative signabl strepgih, and ix a
conviénlent indicater for peaking the lunlng of the rectave.
he lower (teft hamd} pertien is c¢alibrated in HF—units fron
S~1 Lhrouglk $-%. Above 3-89 the gogle iw calibrated in decibdels.
Bach S-unit ts egual to approximately 2 dB. An H-d sSignel is
approximately 30 microvolts input 1o the antenns jfack.

3.2 SIPE PANEL CONTROLE

4.2.1 ATALAVED

4 slide switcll on the left sidge of tho chassis allows seleclian
of c¢rystal controel for single-frequency receation or noveal re-
geptlon with the VF(. Loosen SCrew and rotate stop Lo operalc
switaeh.

3.2.%8 5-METER ZERD
On the right =ide of the H-4B yom wilk Tine two adjustmeuls.
The ane nearcr the {froent of the receiver is for adjustment ol

the S-Moter zera, The use of this contreld 1g despribed in 3eo-
tion ¥ of this manual.

12,
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SECTION XIT
Control Functions

3.2.3 NOTCH ALDJUST

The cootrol oesrer the rear of the right Blde of the R-4B chas-
Bis i85 the Hotch Adjust. The upe of this control is digcussad
in Section IY of this manual,

J.2.4 PHONE JACK

The phone jack, 15 located on the right hand side of the R-4B,
16 usad when privata Listening is desired. Connection of the
headphones auntometically mutes the speaker ountput. ¥hile
headphone impedance i mot ceritical, a good gquality met of €00
ohm phopes is recowmended for satisfactory receplicn.

3.3 REAR ¥YIEW
The jacks on the rear of the R-4B are shown in Figore 4, Thi

functions of these jacks are deacribed holow.

d.3.1 ACC, FORER

The accessory power socket, located at the left side of the
chassis, provides power for operatipng accessories, Maxipom load
15 .3 wvolte AC at 750 milliamperes apd +150 wolte DE at 30
williamperes, The socket metes with & Cinch type SABZ plup.
3.2.2 INJ.

The phopo jack marked INJ, provides a meavs of coupling the pre-

mixer zy=stem of the RE-4B toe elther the Drake T-4 or Drake T-4X
transmittarg for transcelve operation,

3.a.n ¥OTE

The HUTE jack provides conmectlors far external standby-rocelve
switehking, Tha axterpal cireult must isolate the mute jack
tenter conductor from ground for standby, and comnect it to the
wute Jjack ground far resceive.

3.3.4  ANT1-VOX

Bigh impedance andic 14 available at the ANTI-VOX jack for use
with the Anit-¥ox circult of the tranBmitter.

3.3.5 SPER.

The aadio cutput from the receiver is available at this juck,
The output impedance 13 4 obma.

3.3.6 ANT,

Thiz jack 1B the cognection peiot f{or the antenpma. The naminel
impeedance of the circuit 15 52 ohms,

13.
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4.1 BASIC

SECTION IV
Operatien

CONTROL SETTINGE

Foar all modes
condltion, &
jack, the has

of pperation with the E-48 in the as recelved’
nd with the cherting plug connected to  the YUTE
ic conirnl settiops aTe!

FUKCTICH GH

BAKTH S0t to desiTed amateur band

XTALS NOEH

KOTCH UFF

R.F., GAIN Fully clockwise

A.F. GALK Comfortable leavel

PRESELECTGR Bet to center of band scgment marked
on panel, After the desired sigoal
5 tuned in adjust for maximum S-Meier
reading.

XTALSVED SWITCH YFG

4,2 S5B OR DSB SURPPHEESSED CARRIER RECEPTION

After makiop
1.
2.

3.
4.
3.
"]-3 C.'I'!'.

Make the coant

the bhasic settings listed above:

Set the PASSBAND selecior level to 2.4,

Sct the PASSBAND knob  to the dot at the l=ft end of
the third curved line {from the top) for lower side-
haond, ©or to the dot at the right <nd of the samc
line for upper =ldeband.

Ser the SEB/CW~AM switch to SLOW AV

Tuns im A sStation with the main tuning ¢ontral,
Xijust preselecior for maximum S-Meter reading.

RECET'TION

ral settings listed lo Paragraph 4.1, then:

E. Set the FPASIBAND Sclector lever bto 1.2

a2, Set the PASSBAWD knob to cither of +the dols ab the
cnds of the curved line that 1s Eecond From the top.

3. St thae SSB/CW-AM switeh Lo 3LOW AVO,

4, With the main tuning Enok, tune in a Station for
pleasing sudio plich and readjust the PASSBAND kooh
Ior waXximum S-Meter reading.

5. .4 pozition may be used advantageouszly under crowded
band cooditions.

4.4 AM RECEPTION

Make the hasi

[

¢ aontrel settings listed in Paragraph 4.1, then:

Set the PASSBAND Selector level to 4.8,

et the PASERAND knob to the ¢enler of the longest
carved line.

et the S5B/CW-AM swltch to AM.

Use the main tuning knob ta tune in a sigoal.

14,
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SECTION 1V
Uperation

4.4 RTTY RECERPTION

Make the controel settings listed in Marcapgraph 4,1 Lhen:

1. et the DPASSHAND selector lewver to 1,32,

2. Hel Lhe PASSHANE knpob to Ehe  [zft of fthe dot at the
left end of the curved lioc which is sccond [rom Lhe
Lirqe.

g Set the SSB/CW-AM switch to FAST AYC,

4. #ith 1The main tuning kooh, tume in a signal for

correct indication on your terminal onit tuning ine
dicator, and adjust the PASSBEARD knobk for equal 5-
Meter readings of both mark and zpacc., LI Lhe sla-
Liaon yow are copying is sending '"upside down'” {mark
lew — space bigh) turn Lhe PARSHAND knob so il is bo
Lhe gl of  the dot at the right end of the second
curved llnc, then ro—lune Lhe skation wilh the main
tuning control.

1.6 EEl?E BLANKER

The naige  bhlanker can be used on any tvpe reception. it i=
most effective on short duration noise impluscs, Ssuch s Lhose
gopcrated by automolive ignition systeons. The wolse blanker
functions only oo neise pulses that hawve a  hipher level fhen
the sign:l boinp reccivod, Boozupse the AVC holds the audio out-
put constant, the noize blanker anay ot Seem L0 cause [he noizo
to decrocase, Howewer, Signals wundetectahle without the noise
Llunker, can be copied when the ncise hlankery 15 used.

4.7 NOTCH

The noluh can be used effectively in all wmodes of reception far
attemmation of heteradyne interfcrcnes Irom a carrier near the
desired carrier, A permeahility-tuned T-notch filter in tie 50
EAz I.F. 12 used for this purposzc. The [iller produces a daep
notch which can be fuped across the I, F.o by rotatioen of the
NOGTCH contraol Knol.

Tir ohtain optimun results from the notch cizcultry, it is necos-—
gary to check out the opersction oL Lhe nolceh in acoordanos with
Lhe following procedure:

1, et the R-4B controls as indicabod:
LORTROL HET T
FUOHCTION CAL
PASSBAND Aelector lever to 2.4 ar 4. H, knobh to
Filher dot on proper line.
RAWID b ]
HKTALS HORM

153,
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SECTION 1Y

Operation
CONTHOL HET TO
R.F. GAIN Fully clockwise
ALY, GAIN Comfortazbie level
SEE/CW- 4K FAST AYC
NOTCH GFF
2, With the mailn tuning knab, tune in the crystal cal-

ibraztor signal and zdjust for low pliched auwdio nolg
Adjust ihe preselector for a maximumn s-Haler reading

d. Ratate the NOTCH eontrol Enob umtil sSome reduction
of the S-Meter reading 1s obscrved.
4, adjust the XOTCH AIWUST eontrol (the rocar of the two

controls an the cight side of  the R-4B) to ferther
reduce the 3-Meter reading,

5, Continue te adjust the NOTCH ceontrol kpob  and the
NOTCE ADJUST contrald until a minimum S-Meter reading
1= aobtained. Further adjngimcnt of the poteh cir-

ik will seldom be necesSsary.

Poxilioning of the KOTCH control knob must be correlated
with the position of the PABSBARD control knob., Thus, if
the PFASSHBAND control Lknob 1= positicened left of center,
then heterodynes will  be eliminated wheo the FOTCH con-
trol knob is left of center.

On any mede pf oporation, ap unwanted carrler ik atteow-
ated by toning the notch across the Trecelver passband
until the wowanted carrier js remowcd by the notch filleg
S8ince the notch filter will remove the wanted carrier
just as veadily as an unwanted earrier, the HOTCH centrol
mugt be carefully adjusted for maximum effsclivencss.

4.8 DEAL CALIBRATION

Thé quartzr crystals used in  the R-4B hawe excellont stability,
but the exact frequeney of any particular one may be a lirtle
above or helow the design frequency. Therefore, provision has
been made on the R=-48B for adjusting the dial calibration to
agree with the crystal in use. Ta sct the dial calibration on
a band, proceed as fallows:

1. Set BAKD, PRESELECTOR, and XTALS switechos to the de-

sired bend,

3t FUNCTIONW 1o Cal,

Bot S5E CW-AM to BLOW AYC,

‘ Tune for zero heal with the crystal calibratory sig-
nal al the 25 Kl point that is nearest the desired
operationg frequency,

[T

14.
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SECTION IV
Operalion

a. Grasp the red handle al the right side of the wain
tuntng dial window and move Lhe luning  index line
until! it alipgns wilh 1he pearvest 25 K2 point  in
the Luning dizl,

k. Without aoving the iunigg knob, turn the petal skirvt

al 1he base of the tuning koob wunlil the zero mark

aligns witlh the iwndex mark on the front pancl ol {he

H-48.

1.8 ADDETIONAL TUNING RANGES

By tngerviop the appropriate  crystals in Lhe accessory crystal
sipckets ot the topn rear of (e chassi=s, it L9 pomsible lo add
ur la 10 additional tuning ranpes  foach 200 KHz wide) +o the
eoverage of tho H-4H, With the exception aof thwe band feom 5,0
to 6.0 Miw, fhese additicral ranges may e anywhere between 1.3
abd 40 MHz.

dnly serics resonanl crystals sbould be uscd for aooussory cov-

Crage, Selected eryslals lov pucessory coverage wicn Lhoe H-4F
can be supplied by the R. L, Drake Compxny  Lor 85,00 per crys—
Lal., To determiot Lhe correck crystal freguency [or any addi-

tional raoge, ses Figure 5 oo paac 1%, which shows the required
crystal frequeacy and Lhe proper BAND switceh Scllinn  ToT Lho
G-4E Ffar bhe frequency spoctrum [voewm 0,5 Lo 30 MIz, except Tor
the 3.0 o 4.0 MHx range, Howevelr, If you arc poing Lo frans-
ceive with the Drake T-4 or T-4X, fhe crystal selection table
In the transmilling manual should ke followed in scleeling ac-
CoESOTY QFVsSLhols.

in prder Lo receive with an acccszory orysial,  the XTAL switch
of the R-dB must be set fto the oueber corrcespondiog Lo thoe ag-
cessary orystal socket into which the crystal was plugged. The
lowest [rcquurnoy  of the accessory  range may Lhen bhe marked in
Lhe range window for rolcrence, The marking is easily erascd
when crystals ave changer.

The BAKD switoh pusc he set to 2 vositioon whiceh will allow fhe
preszlector To tune:  thoe desived Preguency ronge. e comnme nded
settings of the BAND switch are:

TUNING BANGE , Mz BAND switch setting
1.9 Tt 3.0 1.5 - 3.0
B ke 3.0 L5
G.0 Lo 10,0 7.0
10,0 ta 16,0 La, ik
18,0 Lo 2.0 B1.0
20,0 to 3000 2E, A

17,
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HECTION IV
Operatiaon

4.10 FIXED FREQUERCY OQPERATION

Yrur R-4B can e lecked to o parlicular operatiog Iragquency Ty
pluggping the approprilate crystal inte the crystal lock sockes
on the left side of the chassis, and puoshing the handle of the
slide switch adjacent to Lhe crystal zgeket toward Lhé rear of
the chazssis. Whth the switch in Lhis poasltion, the VEQ and orys-
tal oscillator system of the R-4B will noe  longer control the
Ffrequency of the receiver.

Fundamentsl mode crystals designed for operabtion at parallel
reganance and mounted ip type HC-6/1 heolders should be used for
Fixed Ercguency oparaiion. FoT operation at [reduencies up o
4,355 MHz, the crystal froquency should be egunl Lo Che desired
opeTaling frequency plus 5.643 MHz, For operation at {requaen-
ales above 9,355 MHz, the crpatal fregucocy should bo equal to
one—hnif of the sum of the desired operating [requency and Q845
Milz . & trimmer capacitor (C77}  for funing the erygizl to the
exact deslred operating frequency 15 provided just below the
crystal lock socket,

PRESELECTOR and BAND switeh settings arc made asdescribed under
Acoedsory aperation.

In irznsceive oaperation with A I-4X, seliiog the TudX THANS-
CEIVE switch ta  the BOVE position will  loek the T-4X to the
R-4B crystal  fock frequency. Setting Lhe T-4X  TRANSCULVE
switch to SEPFARATE (3EPR, CONT, on zome calts) will allow the
T-4% to be YFO controlled wpile the R-4F remains oo the crysial
lock frequency. When ihe T-4X TRANSCEIVE switch is sel to KMIT,

the T-4X coptrols both the transmitting and receiving frequency

and the crysial lock cirewit of the Re4B bas oo eftect,

Crystals for fixed frequency operation of the R—4BE can Lo Sup-—
plied by the B, L. Drake Compahy. When ordering, specify ehail
Lhe crystals are  to be used [ar fixed frequency aperation of
the #A-4B.

4,11 VHF RECEPTLON

Gualily reception of 2 aund § melers is now  possibie with the
H-4E with the addition of the Drake Model BC-2 and 5C-6 renelv-

ing converters. Dtiliwing field eflscls transistors, lLhese
converters ofter a marked iaprovemcot 1n perfcrmancs aver any-
thing proviously available, See them al your dealer, ar writo

the A, L. Drake Comwpany for Literalurd,

18,
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CRYSTAL FREQUESCY CHART

FRAG, RANGL CHYSTAL BAT: FHEG, RANGE CRYSETAL RANT!
L, 5-2.0 12,6 1.5-3.3 1, 5-17.0 27 . B 21.4
2.0-2.5 =il 1.9-%.0 170375 251 AL.0
2,0-12.0 idnG Loa-2, 0 [wl7. 3-1B8.0 2y, 2.1
dad-d D 14,1 E.3 L&, 0-18.5 281 21.0
q.5-4.2 14, & 2.0 15, 5-13.4 29,6 21.0
4,04, 5 L5, 1 e I 19.0-19.0 0.1 21.0
Ad, 5H-5,0 15, G 3.4 19 5-33.4 NI 21.0
o BL0-G.0 | 7.0 Bl 0-20.48 31.1 21.0
g.5-7.0 17. 6 7.0 0, -¥1.0 FlL T 21,1
FoA-T.5 Li, L* 7.0 R1L.0O~EL.D J2.1% £1.0
T.oi-8.0 13. 5 7.0 21.5-22.4 SR B 21,0
g.0-2.3 SNErI | 7.0 22, 0-22.5 G-l 21. 10
H,a0-9,40 13.5 7.0 2Z2,n-22.0 I35 21,10
N Py B 20,1 Y 10, 0CES G LI 25,0
A L o= 100D - Bl G 7.0 25 ,5h-24.0 Sd. 6 25,3
40 Lo 0100 ‘2Lt Lk, 2 WA, 0mdd G N 28,32
L1, 5-11.9 -1l 14,9 24, 56-25.4] SH.6 25,5
11.03-11.% 221 14,4 25 02505 il 28,50
4L, Be-12.0 Z2.8 11.0 25, 6-26.0 IG.G 25,3
P2.0-12.5 23,1 1k (¥ 6, 00364 B 28,5
12.5-13.0 2h.8 14,0 26 5-27.0 37.06 25,3
EF.0-143.045 2,1 14 .0 2T 0274 a5 28,5
15.50-14.0 210G L, 0 27 h-2%.0 JE.6 25,5
A Q-3 2. 1% 14, 0 2F . 0-ZE. 0 ag.] 28,
14, 5-14.4 238 14,0 24, 045-23.0 d%, 6+ 28,5
o 1a 041503 26 4.0 25 0D-249.5 A, L 2605
In.0-14.0 244 14.0 E3,5-00.0 40, G 28. &
1z.0-16.4 27,1 i

# Dupplicd with roecciver

FIGURE 3
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SECTEON ¥
Priaocivles of Operation

B.F, AMPLIFIER

Sipnals from Lhe anlkenna are fad frow J4 (ANT.) o poome-—
ability=tuned transtormer T1, aod =zro gapplied Lo the grid
ol ¥1 throuph the tuned circuit formed by Tl and oapzoi-
tors C21  through C31, The amplified sipoal is coupled
from the plate of V1 to the grid of ¥2 through Lhe Lamed
circuit formed by permesaldiilils-tyuned coll T2 and capacl-
ters C1 Lhrough G111,

PRE-MTXEHR

The pre-mixer syztein includes a tranSistorised permeabil-
ivy-tunsd VFO {T13), orystal-cootrolled oscillator (GL1},
pro—-mixer {ube (VE), and the outpul circndley consiskbing
f T and T4 aopd the sssocialed tuning and coupling capac-
itors,

The YFG is tunable frow 48553 KHz Lo 5455 KhEx, The oufput
af the VFO iz applied to he cathode of VB

The output of crystal-conttelised asclllater Gl is upplied
e Lhe grid of 8. The crystal selecled fo econdral oscil-
lavor QF is detlcrmined by Lhe settings of the XTALS god
BAND swmitches, The frequcncy ol Lhe orystal  selected
will alway= W such thal the difrerence [requency oabilained
by netevodyniag the cutpul of  the VFO with the output of
osclllater QL will ke 3645 Edz highcr in freguenoy than
Lhe desired signal froguency,

FIRST MIXEN

The output of pre-mixer VR i8 coupled to Lhe cathode of
the firsi mizer (V2) through the permeability-tuned oro-
mixer output ecoilg T and T1, and cheir associacged Tuning
apd coupling capacitors, Heicradyning of the pro-mixcre
output and the H, F, amplifier output in ¥2 rasylts in a2
i ference freguency outpul Urom V2 of 3643 K.

Gang tuning of the UF coils (T1 and TZ) and the oro-mixcr
output coils (I3 and T4) is used o mainlain a Fixed fre-
aqueney relationship among those wariable circuit e lemenls

SECOND MIXER

The cathode and the control and screen prids of Lhe =eco
ond mixer (Vi) are connected in a Pieres oscillator odn-
figuration. The oscillalor is crystal conlrolled, and
operates at 5595 HH=z. The =640 KRz oulput of the first
mixer is passed through o crystal filtee (T6), applis=d to

20,
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AECTION W
Hrinciples of Operalion

the signal gprid of second @ixer ¥3,  and mlzes with tha
SRU5 KP¥zx lLocal oscillatar gigual, resulting in oa 20 KHz
dilforonce freqguency oultput Irom the sSeeond WLHE .

1,F. SVHTEM

The 30 KHzm output of second mixer Vi is  applied Lo t he
grid of the first E.F. amplifier, Vd . theeugh the T-notlah
filter Té and izs associated civevitry. Afcer amplifica-
tion ic vE, 1he 50 KHe signal is applied to vhe passhband
buner TH. The passband tuner incorporates  four L cir-
coits with nigh @, Tuning of the passband is areonp i sle st
by munged permeabIilily tuaing b Lthe four induceors, And
selectivity varialion is accomplished by Varving Lhe covu-
pling belwerr  Lne four LC clircults. Gelentivity curves
for the passhand tuncr are shown 1n Figurc T. Higure £
illusgrates Lthe effect of the noloh,

The output  of the pascband tuper iz applicd ta The grid

of the sccond ILF. amplifisr, ¥5, afror ampliftoeation by
¥5, the B KHe DI, signal is applied vo [.F, Lransformer

T14.

DETHCTION STYSTEMS

The sigpal path trvem I.F, transforoer Ti0 iz  ¢etlermined
by Lho setting of the S3B/CW-AM  switch H2. Whon the
syiteh is io any ol the SSB/CW positions, the beal-{re-
quency oscillalor (63 is turned on, gocnevating = 50 Eidz
signal which is applied to product detecloy dlodes LIl
amg D1%, apnd heteorodynes with che 50 KHz sSignal Lrom TLl0r,
glving an audio freguency auipul which appears acrass Lhc
4.¥%, Gain control, RL2T.

Changing 52 to Loe AM posilioo curns ofe B GE apd turns
an AM detecror DY and amplifier G5, Detection i5 accem-
plished by D7, and @3 amplifics tha audio signal 1o a
Jevoel matching  the output level af the  prodoet detector
befare {he audio is applied to RIZT,

—— et

A portiocn of the audip sigoal, as dotermiae:d by che =et-
ting of R12Y, is applied to OF, and then Lo the audio out-
sut tube. The outpulb of ¥7 is appliod  to pulpul Crans-
tormer Ti6, amt From the secondary of the outmut  Lrans-
faarmor to Lhe spoakes. The ANTI=YOX jack (J3} iz con-
nected to the plate of V7 throwpgh cupaciter CL22.

AVE SYSTEM
The AVE amplifier (04) ts biased past cul-off with nn

signal input Lo the receiver, The baze of Q4 is coupled

21,
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SECTIOR ¥
Principles of Operation

to the plate of ¥3 {the second L.F, amplifice through ca-
pacitor CLEZ and C181. As the amplitude af the signal on
the plate of ¥5 iopcreases, a paint is regohed at which
collecter current w11 fleow in @4, during a portion of
each cycle, resulting in an amplified negatlve voltage bo-—
ing daveloped across resistoer HE3.

When the SSBACW-AM switch io in the FAST AVC position the
voltage across B33 will charvge capaclior 108, Capacilor
0108 then tends to discharge through BB3 during the por-
tinn of the evele during which €4 is cut-olf. The tlime
constant of the FAST aA¥D c¢ircult is  approximately 25
milllseconds.

In the SLOW AVC position, the cirecult funstions the Same
as tfor FAST AV( bul capacitor €108 1s added to the charg-
ing circuit, making the time constant of tha cirouit ap-
proximarcly 750 millli=econds.

The grids of V1, V&, ¥5, and V8 are connected to the AVC
voltage., Counter—clockwise rotatlon of the R.F. Galn con-
trol dincrocases the negative bias on  the AVC-controlled
tubes, thus limiting their maximum gain, Isolatiom of the
mute line from ground swings the blas to 30 volts nega-
tive, cutting-off the AVC-controlled tubes, The minlmum
blas of the AVO-controlled tubes iz set by recelver sen-
sitivitcy contral REBT,

G~METER

Tha S-—Meter iz conoected across A hridge circalt which
has the plates of V4 and VY0 as onpe arm of Lhe bridge, and
the plates of ¥2 and ¥3 as the other arwm of the hridge.
Ioncreasing Blgnal strength results in the application of
AVC valtage to theo grids of VW4 and ¥53, wunbalancing the
bridge apd causing the S-Meter to deflect up scale, Po-
tentiometer B42 1s used to set the bridge balamce point,
thus determinicng the zere adjustment of the S-Meter. The
current characteristics of the plate circults of ¥2 and
¥3 are such that line voltage wvarlation dees not afféerct
the roro setting of the bridee clrowit. The sensitivity
of the &-¥oter 15 determined by the setiing of rhessiab
R4}, which is in series with Lhe S-Metoer,

W(I5E BLANKER

The 50 KHz I.F. output of second mixer ¥3 is coupled into
the grid of the noise blanker amplifier (Va) ag well as
iptg I, F, ampliflier V4, The sutput «f ¥9 is applied to
the grid &f the noise shaper f¥i04)Y, and the autput of
V104 is applied to the grid of pnlse amplifier V1OE. At

23.
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Frinciples of Operation

normal signal levels, V10A 15 conductling, but Y108 1=
held cut off by the woliage dividear action of R8I and REE,
appling positive cathode bias toe ¥10B and diode 05,

When o noise pulse appreciably above the level of the re—
ceived signal enterzs ¥4 a negaiive-going pulse is appliled
Lo the prid of ¥10A, rosulting in a large positive-going
pulse ot the plate of V10A. This large positive pulse is
applied te the grid of VIOB, avercoming the bias, and
fllowing ¥10B and D3 to conduct. When D3 coodocts, the
ontput af the first I, F, amplificr (V4 1= shuonted to
ground through Cl104 and €105, thus effectively shutting
olf the recciver during the duration of Che nolse pulse,

23 KHz CHYSTAL CALIBHATOH

Transistors QA, {8 and intograted cireuics IC1 and ICZ2
are used to provide 25 KHr calibration marvks throughout
the 2-30 MH= speactroum, Q8 is a stable FET oscillatar
which provides a 100 KHz signal to the baze of the trigger
trapneistar Q9, which drives Lhe iplegrated ciccoit fre—
quency dividers. The fast rise time of the integrated
clrowits provides a stgnal rich in harmanlcs, which is=

coupled to the antenna Jack through capacitor CLl1E.

The source of the FET oaclllator is discownnecied from
ground in all but the CAL positien of the FUNCTION swiich,
thus disabling the oscillator,

The calibrator 12 shipped with ozlihration signals every
23 KH=z. However, 1t can easily be modified to produce
2ignals only every 100 KH= or every S50 KHs,

To chagpe [rom 25 KHz Lo 50 KHz, rempwe  Lhe jumper wire

from TP-3 to A and connect from TP-3 to B. T change to
100 EHez caltbration points  leéawe Lhe  jumper at B and
ground point O,

CALIBRATOR PLRINTED CIRCTUIT BOARD

24,
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Principltes of Operation

POWEL SUPFLY

Two 1N53194 dicdes are wsed 1in a [ull wave <capacitiwely
filtered power supply. A +160 volts is  takeo dircctly
From the diodes, and a series dropping reosistor 1s used
to attalo at +150 wvolis. A4 third 1N2184 is used to devel-
ope 8 -75 volts bias potcntial.

VEQO IKDICATOR LIGHT

Transisteor Q10 1z a driver switch for the moon indicator
light whiech illuninates the VRO dial skirt polnter. Whao
Lho B-405 1s used =eparatcely the polpter is illuminated in
the ON, HEXY. WOTE, XB, oand CAL positions providing the
shorted phono plug in inscricd in the receivor mote jack.
Wien the FR-4B 1= used wlth the Te4X Lransmitter, the VFO
indicator light comes on when the R-40 is conlrolliong the
fraguency, provided a slight sodification of the T-4X s
madr, This modification coosists of shorting capacitor
C154 which is connected to the EHSG pré-mider cathode.

BLOCE DIAGRAK

A Black diagram of the R-4B is presented in Figure 3,
Poge 26,
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SECTION VI
Servicing

G.1 REM)YING COVERS

1. #Remows the three top screws om each Side of the B4R,

2, Remove cover by first pulling up on the rear and then
ap tho front of the cablinet.

3. Bemove the si1x bheotiom &Ecrows from the sldes of the
A=-4R8.

4, Lift R-4BG chassis out of the bottom cover,

6.2 TIUEE HEPLACEMENT

In genoarzl most trouble encountered in radio cguipment of pood
design 18 due to tube failuro, The R—4R bkas been desighed =o
that tube replacement cazn be done without need for realigomont
The hest method of finding defective tubes 1s direct sebstltu-
tion. 0o not reply too heavily on a tubse checker.

6.3 TROUBLESHQOTING

Careful consideration has been glven in the design of the H-4B

to kecping malntenance problems to 3 minlmum, However, it 1s
gquite possible thal some problem will arise which cannol be
cured by tule substitution. It this ofcurs, we Suggest that

¥ou either return the unit to your dealer, o3 write diTaci Lo
our Service Department, describing your problem in detail.
Include full ipnfarmetion conaerning external connections, oon-
tral scttings, tubes substituded, serial npumber, eta,

DO ROT RETURN EQUIPMENT TO THE FACTORY WITHOUT PRICGE AVTHORE-
FATION,

The vwoltage and resistance charts which follow {(Figures 1li} and
11} should be valuable in isclating minor problems, Howewer,
no attempt should he maeds (o service the B-4F unless vou ave
tharoughly familiar with elecironic circultry zod sServicing
technique.

CARE SHOULD BE TAKEX NWOT TQO DISTHYE THE LEAD DRESE IN THE R-4E
SINCE THIS IS CRITICAL IN SEYERAL CIRCUITS,

6.4 ALIGHMENT INSTRUCTIONS

Alignment of the R=4F reguires use of the following equipment:

1. & stable H.F¥, sSignal gencrator, wiih variable output,
that can be accurately =et to any Treguency in Lhe

range from 1.5 to 30 MHz,
2, A vacuwur—tube woltmeter hazving an input impedance of

at least 11 pegohms.
3. A 126 MH2 serices resonant cyrsial.

27.
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¥OLTAGE CHART

Tube ¥o, Pin Humbher

And Type 1 2 a 4 5 2] 7 & 4
Y1[BRZE) -1.1 1.7 Q G, 5* 140 124 q

V2 ({61136} o a 0 5.3% L40 B 2.8

¥I(12BER}Y -11.5 2.7 12,.8% 1] 14D 132 i

¥4{12BAGY -1.1 ] O 126" 136 84 2

Va{l2BA8) -1.2 ] Le,6* 4 110 70 O

YT{6EN5) .5 0 12,6% B.3* 1] 122 140

YE{6HEE) -0.8 LH 1] B.0* 145 120 2.2

Y9{12BAE) ~1.3 ) 12,6 0 128 110 0

V10{12AX74) 75 -0.5 o 1] 12.6% 14# ] 4,5 HNH.C,
*A, O, Voltage

Conditions ¢f Measurement: Both gain controls fully clockwise.
ESECHW-AM BBt to BLOW AYC, Antenna disconnected. BAND =et Lo
3.5, PRESELECTOMG peaked an noige at 3.5, XTALS =sct to HORM.
Shorted plug inserted in mute Jjack. FUNCTION =&t to N. B,

YIVM with 11 oepohm input impedance used for meagtarcments,

FIGURE 14,

2%,

S
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REGISTANCE CHART

Tube o, Fin Kumber

And Type 1 2 3 4 3 g ¥ B )
¥Y1(BDZG} d.2M 150 G Fil, G.oK &. 5K Q

YZ[EHSE) Z.2H N Fil, Fil. f. 3% 228 22K

¥i{12BE®) 150K 334 Fil, { &, 35 G.aK o

¥4 {12RAl) 2.2H 1] o Fil, L OK 10K 30

Y3 {12EAS) 2.2 1] Fil, a 10K 15K 1]

¥7 [EEHS) 120 THOK Fil, Fil, TOOK 1EK L.GK

YE (CHEE) 260K L a Fil, 4.7H 12K o

VO {12BAE) 1.3M ¥ Fil, 0 4. 5K 8.3K 0

¥10(12ax74} 158K 1M ] 1] Fil. 4.5K 3.2M 20K* Fil.
K = 1,000

M - 1,003, 000

* Value mway vary on different shmuweter ranges hegause of charac—

teristics of diade D3I,

Conditions of Meacnrement: Sawme as given on page 28,

FIGURE 11

29,
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4. An accessory crystal for recepiion of the WWV stand-
ard trefquency transmissicn Lhat is most reliably re-
ceived in your ars:. Sce Table 1 to determine coys-
tal frequency raquired.

An aligomepnt Lload comsisting of 2 1000 ohm 4 watt
composition resistor connected in series with a 0,035
mierofarad disc cerami¢ capacitor. Small ulligpator
chips on ihe ends of the component laead= will make
this convenlenl [0 use.

8, gwa 10,000 ohm resistors apd one B8 ohm resistor, all

watt,
7. A scale with accurale 1732 inch divisions,

A

The K-4B should be turpned on and allowed to warm up for
at least one—half hoor befors aligweent is begun.

25 KHz CALIBRATOR

1. Connect the antenna toe the R-4E, and &ot the racelver
controls for AM reception of WWY, Tune in WWY,

2. PRefer to Figare 1) and determine the location of 119,

5. TInsert z shoried plug in the MUTE jack, and =et tie
FUNCTION cwitch to CAL,

4. Adjust the audio galn upilil you can hear the heat note
between WWY and the calibration signal.

5, Adjust Cils for zero beat with the HWY signal.

6 KHz OSCILLATOR

1, See Figure 14, and determine the lecatlion of Til,

2. Zet the SEBADW-4M switch te FAST AVE and sel the
FUMCTION switeh to AL

7. Connect alipnwent load from Pin 3 of ¥3 to TP-3 oo &5
EHz calibrator prionted circuit hoarvd

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

5, Adjust T1l for zero beat, then disconn=sct the align-
ment laad.

50 KBz I.F,

1. Refer to Figures 12 and 13, and determine  the loca-
tions of ¥3, U7, T1%, Ti4, and TP-1.

2. Set the PASSBAND lever to 4.8, and align the white
fine in the PASSBAND tuning knob with the midpoint of
the longest curved line above the knob.

3., Connect the signal generater to pin 7 of Y& and ad-
just the frequency of the generator toward D645 KHE,
A= the frequency approaches 3645 KEHz a heat note will
b heard. Adjust the penerazter frequemncy for zero
beat.

a0,
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4, Adjnst the signal geperator outpul o give an S-Meler
roadinp ot 5-9, Adjust T7 and T10 for madimun 3—
Meter remding. Since Lhe tuning of TTY and TIO is
qulte broad, 1L is sugpested that you delermine the
rongre wilhio which mazimuw oulput iz realized Craim
cach, and then szed Lhe tunlog to tioe middle of this
rOnge.

%, Conoect the VI'¥M Lo TR-1 zrd adjust  T14 For maxiomun
posilive voltage.

6.4.4 CRYSTAL FILIER AND FILTER MATCH TRANSFORMER

1. Adjusi Lthe siwnal gecerator Lo 5845 Kk, connect the
cpotput of  the gerevabor 1o pin 1 of VE, and adiost
the sigpal peocralor output  ta give an S-dMeter reads
ing of S5-9.

2. Set the PASSBAKD =selcoctor lever to 2.4, Turn the
PASHARAND knob to the left unilil Lhe white line in 1he
kaok is  aligoed wiih the dot  below lhe ond of the
longesl curved line oo the panel,

3. Adjust the sipnal gencrator frequency for a poak  S-
Matur roading, then adjust the signal generator oul-
put level to pive a reading of 5-B. A hiph-pitched
audio tooc should be heard.

4. Adjust the sipnal pencrater  freguency in Lhe ddirce-
tionm Lhet czuses the audio Lone o becorme higher in
pitch. Continue adjustiog the frecusncy in Lhe Samo
direclioo until the 3-Meter meading [alls ta 5-3 {a
decrease of 20 dB).

5. Adjusl T5 and T6 (3ee Figuves 12 and 13) for maximum
E-Meter reading.

i, Hot TASEOAND selector leven Lo 2 K, ang ST The FASE-
GAND knoo so Lhe lipe in the kool is 2t Ehe ecolsr ol
the longose curved line on Lhe pancl.

7. &Sat the signal generalor frequency to 5545 KHz (uac
image [reguency)  and  adjust  the goocrator  outpat
1=2vel until a sipnal is bourd.

H, A%t the hesc of the crvstal filiwr can, you will note
two wires which are wrapped around pins. Cradual ls
lwisl onc of these wires tigoter wnlil minimum sSignal
1= heard. I¥ the gignal level incveases, Lt wronpg
wipe iz Deing twlsted. Turn the wire o its orpiginal
configuration and Lwisl The Jather wire. It much
adjusiment 1z necded  to minimisme vthe sipoal, steps 1
through 3 snowld pe ropeated aftor completing  this
step.

.1, 0 G585 KHx OEUTLLATOR

1, Set PASEBAND selector lever Lo 4.8 and align the
line in  Lhe PASSBEAND Ikoobk with  the midpoint of Lhe
langest curved ling oo dhe pancl,

31,
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. Connect the signal goneralor b pin 1 gt ¥2,  and the
¥TVR o TP-], Adjust the rpenerator Zrogquency Lor
max¥iwwr poszitive woliage dindicatiaon oo the  YTVH,
{The generatvor fregquency showld be approximately
645 KHzY .

3. Wote the wvoltage rTeading on the VIV, Demivease Loe
fipgnal peneralor Fregquency wntil  the indicaced wolt-—
age is one-half as pechk as  first woetcd, and reoord
The goncrabor Lrodpuonoy,  Inoreass the generasor fre—
quency uniil the voltmeter indication passos Lhrowgri
the peoal wnd  apain falls Lo one-half the peak value.
Mole the pepnerator frequency.

4. Jet the sifgnsl pencralor fregquensy exactly half-way
between the low and high Ireqguencies  found in step
3, Mow adjust O-B0 {Hes Figure 12y for zero heat.

HUE: When Lhe R-4B s used  in transceive operation
wilhk the Tod or T-4X, a more precisc adjusimenl ol C-6
ls roguired, Inslructians for making this adjastonont

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

AKTENKA, R.F., A¥D INJECTICN CIRCULTS

. Turn off the recesver. Reler to Figare L2 gnd deter-
mine the location of 530 amwd 23D (these ase the third
and {ourth bhandswitch walcrs, ocounting from the
[ronL of the rece:ver). Locate those swilch walers
in the receiver. Bach ol Lhuse sSswilebh wofers lhas
two Totor contacts, amd they are golosed vrecn, Con-
peet a 10,00 ohn roesister from tne nore sasily  ac-
cessible of The two rotor cartacts o 83 1o grounc,
From che corvesposoding  rmoler conlact of 5530, connoct
a w0 oo reslstor to B+, The epsiesl paint 4o
make chis voancalion is 1o fthe red and white sTrapod
itk oa the fterninal strip wcar 55D,

2. Discopnecl Lhe anlenng from the R-40,  and conpoct a
4 onn resistor  frowm the conter of Lhe  anteonpa ipck
te groumd,

d. Plug the 12,8 Mz crystal into coc of Lhe aooesSary
crystal sockols,

4., et the receiver ripht-side up on the bencih, and Lura
the PRSSELECTIE knoab as far claockwise as  possible.
Carefully wmeasure the distance fror the top ol che
giug af T1 te tThe Lup of e white liner projectinp
Lhrauph the hola in the top of T1, Thi dislanee wos
get at che faotery  to exactly 9716 inch. Chock the
mogsurenant carafally bhefore altering Lbhe posilicn of
the slug, The disitance that the slup projecis  mnust
be exaclly 24168 inch. Chock tho selling of Lhe slups
in T3, T3, aod 74, All must have the same 9535 inch
projeciian.

33.
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5. Turn the regeiver oo, Set the BAND  awaditeh Lo 28,5,
Lhe FUNCTION switclh to [DAL., and ilunc in the calibra-
tor slegnal at 2H.5 MHe, fllow the receliver fta warm
up f fow minutes,

6. Adjust the PRESELECTMT hkack 50 the slugs in Tl
through T4 project eXxactly 157142 inch ahowve the white
liners.

7. Adjust Lhe [owr ctriemers porked 28,0 (Sce Figure i)
Lor maxlmum S=Meter reading, WOTE: If the crlibra-
tor mipnal iz insufficient to producoe an adequate 5-
Keter indication, remowe Lhe GB olm resistox from the
antenpa input, and connect the =ignal poneralosr Lo
the zntenna inpui. Hel Lhe H-48 TUNCTION switch to
EXT, ¥UTE, adjust the signal pgenerator io 28,3 Mz,
and =et the generator oulpul level to cause  an &-
Meter indicalion of approxlimately 8-7. Ther adjust
the 28 0 irimmers for maximom S-Meter indication.

8. Bepeat steps 6 and T Lor each band using Lhe ScLtings
givon bolow:

BANI ZLUG HELGHT FREQUENCY
Q 21.0 T/l Enen 21,3 M=z
14 .4 L1732 Emnch 14,3 MH-
¥.0 3718 inch 7.3 Kz
3.3 ¥Flush wilh White sleeve d.8 e
L.3 Flush wich White sleewe 1.% iz
THQTE: Far Lhe 1.3 bapd, the XTALS =swilch must be set
o0 the posSition corresponding Lo che pumkeer of  the
soiket ipto which Lhe 12.6 Mz crystal wax  insericd,

B, This allignment 1% now complelo, Turn off the B-4E,

and ramavs the alignonent resistors.
6.1.7 HOTUH FILTER

1. Turn the roceivcr on, and set the FUONCTION &witah o
CAL.,

2. Tupne ip vhe ceglibratore signal, at any frequency. and
adjust the tunang for zera bear,

3. Set the NWOTCH conteol  knob o the midpoinl ol its
ad justment rcange.

4. Adjust the slug in T (Sco Flgure 127 for minimum -
Meeler roeading,

f.4.8  PASSBAND TURLR
( 1, Bee Fipurcs 4 oard 12 for ddentilication of the pass—

bapnd tunesr,

g%,
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Turn Lhe PASSEAND  tuning koobk  througl one  conpleze
revelution while observiag the movemenid of Lhe loue
slugs wisibile Al the rewr of the passband tewer. Ad-
Just tho koob to the position in wbhica the slugs ars
furthest toward the rear of the seooiwer,

The white lire i the DPASSHARD tuning kEnob zhould ha
pointing horizoatally to the lefi, a2 wviowoed from iu
fFront of the recoclver. If it 15 not, loosen the sel
gorew in the knoly and reposition the knoly beinp carc-
Ful matb bo change Lbe adiuscment of the paszsband tuner
itsell.

Setl the BAND  switch toe 3.3, XTALS to NORM, and Lbe
FUHCTION switch to CAL. Tube in tne nalibratlion 2ig-
nal ot 4.8 ¥MHz, and adjust [or oo boat.

S3¢t Lhe BRASSEARD sclector lever o .4, and Lbe PASS-
EAKD tuking kpob  to the widpoint of  the shortest of
Lha ¢curved lines an the pancl.

Conncct the ¥IVM to TP-2 {Ses Figure 12), and adjust
the four slugs in the pazsbaod tuner foo waximum nega-
Tivwe voltage. These slugs have a tendeney to 2pring
back atter heing turned, so0 cars nust be exsrcisad 1o
Lo sure the setting giving maximum woliage is made.
Turk the FURCTION switch wo EXT, WMOTE, and rowate the
PASERAND kpob s0 the line in The knab is poinliog
horizontaliy ito the lelo, Hote the piteh of the
saound  ooring from the receiver. Wpve tng BFASEBARD
canTral kool so the 1ine in Lhe koob i3 polating bors
iwonlally  to the right, apd note Lhe pileh of the
gaunds heard. 11 Lhe sound at tasse two positions ot
Lhe PASEHAND krol are uwot the spme, adjwel the small
gorew near ne capler ol the ez cover aof the pasze
band luncr asSscmbly until the s=ound dowes  have the
same pitch at these two solttiogs of the conteal.

el Lhe PASSEAND sclector lever to 2,4, Sel Lhe fndex
lire inr the PASSEBRAND gonlral  koob te the dot at the
left ond  of thae second longest of the curved lines,
then to the dot at lhe right enrd of the szaue line.
The pitch of  the sound heard at these  lwog =2eltings
sheuld be the same. iF¥ nol, roturn the setting to
the lefd dol, rote the pitch, and turn Lbe knob clock-
wisc until the same pilch L reached., Then loosen
the sel serow in the knoh, apd move the koobk ontil it
iz halfwavy between Lbe equal piteh position and the
dot at the right ond of the curved Lline, Tighlicn the
sorew in the kEnoh. Be carveful nol to change the posi-
tian of the passband tuner shaft while re-posilioniog
the contral knob.

34,
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BIAS AN S-MEEXER

2

(4]

et the VIVWM fo resd negative d.oco. unlts: ardl coancol

it from TIP-2 to chassis.

Witin no antenna connesyed, and with 1he BANDID swiilah
and PRESELECTOH =ct to differcnt  ranges to assure
complets  detunipg, adjust the receiver sensiEivi by
conlrol [(Bce Figure 1:3)  wntil cho voltmebor iondicates
«E, 35 volis.

Digcanncel Lhe voltmoter, and adjast the S-Moetor zoro
contral (See Figure 12) to give an S-Meter reading of
S5-1

lleconnect the woltmeter to TP-2 and set the R.F. AIN

conbkrod oG ler=o Lookm se unLlil =15 wrLEE S read.

Adjust the S-Meter s=asitivity control (See Figure 13}
tor an S-Meter readinr of 40 4B pwver S-82,

Repeat steps 3 and 4, a4z some interactian of the two
vconlrol Seltinps mpy oodonr,

Tactory alignment of ooy R-48 will be periormed
Tor 10,00 plus trazosporiation charges, provided
the =et has not heen tampered witlh, Misalignad
ar damaged sScts will be ropaired on a time and
material basis ownly.
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