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FRLOUEACY COVERAGE:

ACCES=E0OMY COVERAGE:

SELECTIVITY:

IRTERMEDIATE FREDIERCTLES:

SGTARTLITY:

SRNEITIVITY:

WIDES OF OPLERATION:

SPIMRLONE HESPONEES,

Cavers 3.9 to 4.9 Mz, 7.0 to T.5
MHp., 14.00 to 14.5 MHz, 21.0 tao
21.5 Mllx, anmcd 28,5 Lo 29,0 MHz7,

Ton anceeSsory crySlal sockels are
provided. Uoverage of any tCo
pddilional 500 Klfe ranges helwaen
1.3 snd 30 Mz except between 5.0
wod 4,0 WHx) ocan be apdded by in-
stalling accessory cpvatals.

The R=1E tunable passband filter
provickes [our passhandes, With {he
salector set to .4, the bandwidth

Tl A T N — = |- =l T
- r e x adlas [ . p LLa 1iLawin [-S RN} i, 01
EHz ot &0 B down. et oat 1.2,

bapdwidih is 1,2 KHe: =t & odBE down
awdl 4.8 ERz at 80 dB down. aet
at 2.4, bandwidlh iz 2.4 EKH=z a3t
B dR Jdown and 3.2 Kdz at G0 B
doan, Szt ai 4.8 KHzx., bandwidih
iz 4.8 Kidz ac 6 d¢B down and 20
Kilx at 60 ol down,

caelectivily Swilching 18 iodepend-
Bnt of detector and AVC swiiching,

First is 26140 KHz with crystal
lateice filler, =zecopnd is 50 KA=
with tunable LC filter.

After warn up, rICreguepcy will oot
T O T N I u - T, & YN Sy T % e
4L d L nrL — L) =2 1) LAY R A= L L e, A E JETS
voltage variation of 110% will not
cause frequency snlft in excess of
100 Hertx,

13 dB signal-plus-uoizse to noise
ratio obtainsd on any amateur bBancd
with lesz cthan a .25 microvoltl
SGignal on the anteona.

55E, OW, AM, ATTY

Tmage rejectlion over &0 dB. I.F.
rejection over &0 4B oo amalcur
bamds, Internal spuarious. response
less taan the eqguivalcot of =2 1
micravell anlenna signal om &l1
amateur bands,



AVC:

AUDIO OUTETT

POWER COMSUMPTION
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SPECIFICATIONS

fmplified-de layed AVO with slow

FTREIMN willdomAanmideh rure Faeo b Flrded
o DiR 111 SSCONs)? T OLAST 3 A0

milligeconds) discharge, and less
titan 100 microseconds charpe time,
L B} 4E change in R, F. input
causes  less thanm 3 dB chanpe in
anadlo output.

32 ohms pomloal

A nhre + -
T LRI L e

Lspen .
GO0 ohms antli-wox,

.05 watt At AYC Lhreshold, i.o
watt® maxilmuin.

B0 watts, 120240 wvolts A, C.,
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e, En

H
sl

Thes Pgh, i 1nahe
wide, 12,25 ipehes deep ovoerall,
welight 16 pounds.
Better than *1 HHe when callbraterd

Al npearest LM HKHz: calibralion
point.

Creater than 60 dbB below rated

riv by 1t
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Crvstal Oscillator
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YFOr Buffer dmpliiier

AVC Amplifiersdetectoar

AM Anplifier

Baal Frogueacy OSei]

Audic Amplifie1

s 13 1. U g
Caliorator Oscillator
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aECTION I
Geoeral Descrzption
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The Drake wodcl R-4B iz a doubls oooversion sunsohetarosdyns re-
peiver, with prescloctor, designed for aptisun reception o2f &l
rypes af amatcus radioe comnunlcatiansz, It sivies complete aowiél-
age al the 30, 40, 20, and L% meter hands, as #w=ll as the pac-
tion of tha LO nmter band Trom 26.3 Mz to 29,0 Mix, AddiLionai
covergers betwesp 1.5 and A} MHe ispossible using accessary CUysE-

tals. A linecar perteability-tuped solid state YEO asl promi o
injection from a crystal-controlled  high freguency  oscillator
give excellent stakility om  all bands. A4 crystal calibraior

providos  accurate  [roquency chockpoints 2 25 KHx  invegsvals
Lthroughout Lbe usable range of the recciver. Selcctivity may b
varied with the passband tuner-lilter which nas four mclectivity
nosttions. Noise blankisg and AYS metion are voontrollable fron
the froot panel.

1.2 AMILIARY LOQULRPMELT

Supplied - Shorted plug for inserticn in Mule jack onmorcarv Lk
when external mputing is not dgesived, Inserliva of the shoricd
plug is necessary [or operalion af Haoise Hlank51 aad Callbhration
sircults when oxternal muting is nol eaployed Each W.48 iz

shipped with this plug iastallod in the molc Jack.

Tequired — 4 ohm spezker and/or G000 ohum headphones.

_:"5 rail ;.}}_E — M=_4 5’}%&%&91’, r..11pp!_12d with ELL:ILQ Al -!;.f]l'ﬂ".ﬂ‘CtDI'ﬁ:
oueed 1n cabinct matching the H-4B.

5C-6, low noise FLT eonverter [ar B neiers,

S0-2, low nolse FLET converter for 2 metevs,

SC-1, VHF crystal culibrator with FXT.
CP&-1, molid state power supply for 5C-6,
SG-2 god S0C-1.

T_d4XR transmilier, 200 walts PER iapul pawar
oo SSE and aMm, 200 watis CW

T-4%racitcr, connects to R-4E and uses ils
VED, 200 watts PEP input on SiiE, 200
walLls tnput O,

AC-4, motid state power supply for T-4 o T-4x
{can be hooscd in W8-4 cabinell}.

L
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HELCTTION I
General Descriptian

L.3 GGEREHAL KEECTHICAL CHARACTERIBTICH

The R-4R operates {wop a neomianal 11357230 volts, 30 to 60 Herts,

siaple chase power Source, If the recelver is  to be operatloed
Foman A TR o= T o=ty v +lrre pemmrsa dmim i = A e owim sanr mrd el g e
& 4 A4 Y nrid L S T STLFLAR - T= 4 =-d AT FrmEe L el LLddom A A JIkE= L A Lidiieh L ¥ oA LR LLdE
must Be recopacctod  as indicated o Lthe =s2chemalie  diagram,

Fower consunsition is oF watts.

A resonant antenna haviog an  inpedance kbetween M and 73 chns
will pive optinum porformance, When Lhe E-48 is uzed wilh g
transmitter, the transmitting antennz showld e used far recep-
tion, witn the anteona chanpeaver beinge  accomplighed wiilh an
antenna reiav,

4 pigh impedance output (5040 chms) 1s provided at the ANTI-VOX
Jack on fthe rear of the R-4B chassis for uvese wiih frapsmiticrs
having voice control capabilities,



SECTION II
Installation

2.1 THPACK

jim

Carefully remove the recaiver from the shipping carton and ex-
amine tt for evidenece of damage. 1f any damage is discovered,
immediately notify the transportation company that d@ livered the

receiver, Be sure 1o keep the shipping carton and packing wmato-
rial, as the transportation compzny will want to  examine them.
Keeplog the carton and packing is recommended in any case, as
having these available makes shipping the receiver much casier

zhanld it ever he pecessary to raturn 1t to  the factory for
service. inspect the packiong material before puiting it away,
to be sure you have not overlogked any ACCEBSOTY hardware. The

hardware oopsiste of twoe studs, #1&-24, 5/8 inches lﬂng, arni
twr Smzll rubbaer feci,

Fill cut and mail the warranty registration card,

Examine your R-4B, making sore all tubes and orystals are pruper—
1y seztad in thelr sockets. Check all switches and tuning oon~

truls for freadom of sction.

2.2 LICATING AND MOUNTING

The location of the Rw48 is nat critical, a5 long &% ¢are  1s
taken ta allow for adeqguate air circulation. Avoid €xiremely
kot locntions, Such ms Adjacent to building heating cutlets. It
£ recommended that a minimum clearance of one lnch be maintalned
at each side of the RB—4B. Do not cover the top of the R-48 witn
books, paper, or pieces of equipwment.

As hﬂppllﬁd your E-4B sits wlth its base parallel to The mount-
ing surface, and its froot pamel vertical to  the mountiang sur-
face. With the stwds and rubber feet supplieﬂ it i pﬂSSLblE
to position the A-4B8 for either of two alfernate viewing angles,
as shown in Fipure 2. To convert the H-43 to either option,
the first step is To remove the bottom cover from the recelver.
Remove the bhottowm row of three screws on each side of the re-
caivwer, and the cover <can bg ramoved. Rempve the rear feot
and gpap the small rubbar feet into the holes just inboard frou
ithe uriginal regr feet, For aption i, pur the hotiom cover back
on the rectlver, For option 2, ramavﬂ the front feet frowm the
recriver, loverd them, and remeuct them on  the Same  SCrews.
Then toread one of tne acoessory studs inio €ach of the rEmOULIEU
front feet. Finally, wount the feet that wers remeved from ihe
rear pf the recelver on the studs, and put the Bottam cover back
onto the recelver.

G-

e



AG-q/ ME-4 or RY-4

(NDTE

This awich mast be
In the TCVR posltion
for tranaceiving ond
inthe ROVR
position for swporoie
vecelver vae.

Fowp' Cobtle

Leod 10 Speaher

i
e T — Q NOTE: i
Connect in porollel.
i LBrgld to brald etc )
Muts Line

Recalver Antenny Cobie

FlG. | USING THE R=48 WiTH THE TR-4 TRANSCEIVER

‘ w VIEWING ANGLE OPTIONS

|

L & [ L] = e
STANDARD OPTION 3 |

SGREW MCUNTED REnR
FEET REMOVED

IWVERTED FRONT FEET

FEET REMOVED FROM RLAK OF BADE

—

OPTION # 2

SYUD™ o245 9/8 LONS
SUPPLIED WITH UNIT

FIGURE#2
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BECTION IIX

Control Funciicong

3.1 FRONT PANEL

The front panel operatiog oonlrols and dials are identified,

by nomber, in Figere 3, The functions of these items are da-
erthod hoelow

[ L L

o b i

¥ith the functioon switeh (1) in the OFF position, the primary
of the power transformer is disconnected from the lipe cord, In
the standby (STBY} pusition z3ll operating voltages are appliesd
to the raceiver clircults, but the recelver is mutad. With the

awtteh in the OR position the recelver aopeérates unmuted regard-
lags af pxternzl mutlag aapnections, The EXT. MUTE rasition is

the gawe s the ON poaitiﬂn, exgept that receiver muting 1s now
gxtornally coenmtrolled through the Miite Jjack on the Taar af the
chagsls. Switching to the N. B. pesition énergizes the nolss
blankor, without chanping the muting funciion. Bwiiching io the
CAL position eaergizes the galibration circuits, again without
changipg the muting function, If external muting 18 nat wsed,
the shartine plug &upplied with the R-4B) mn=t be inserted into

the Mute jack in order Lo cbtain R, B, and CAL operation.
3.1.2  PASSRAND

The passhand control (2} is a3 dual control, consisting of A le-
ver for seliecting the band width desired and a tuning knob for
adjusting the poslitionipne of the passband with respect to the
boat freguency oscillater (BFO). Four curved lipeg above the
tuning knobh indicate the relative width of the four passbands,
with the shovtest curve repréasenting the 4 KHz bandwildth, The
dots gt the ands of theade frorved lines 4ﬁﬂiaafp the position af
the passhand tuning contrel for sinple sidekand recept:ﬂn Th&
left hand dots &are used for lower sidebagd recegpticn, aod th

right hand dots are for upper sideband receptian.

3.1.5 MATN TIHING DIl

The main tuning dial (3} contaips two scales, one marked O 1o
L0} and the ather 500 to L.000, Ezch division on the main dial

iz ogqual to 25 KHe, For bands mtarting with a whole number of
MH=z: {aa T.0) the Bcale marked 0D to 5300 1is read, and for bands
oo e D o at+ na LalF UWMlm fmm= 17 RY #lhem Rt +~ 1 MMM crmmTa - miams
lb-l'.t.".l'. J‘.J o L F= A b I- B B igid iﬂ.-n‘_l pra LENE L a LA [Pl g g W R AL e de T -~ = EER = L)

=

H.1.4 MAIN TUNING KENOE

An addifional s=cale on the skirt arcund the tuning knob (4. 1s
wmarked from QO to 25, and is read directly in KHz. For exampls,
if the band selector was set to V.0, the indication on the maln
tunl ng ¢lial waga heatween néﬁ nnﬂ the first praduation ahove

25, zand the indlexted value on the =skirt of the tuning knohb

=
[=]
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SECTION 11X
Contrai Functions

was 4, the frequency would be 7,029 MHx. If the bandswitech was
set at 3.5, and all other settings were a= in the example Just
Eiven, the =cale ¢f the maln dial marked from 500 to 1,000
would be used and the Freguency would be 3,520,

J.1.5 A.F. GAIN

The A. F, Galn contrel (5) wvaries the audin output from the re-

cejiver hy varying the audio voltage applied to the audlo‘;;piz—

F'ri'-‘l'r- staces

Srvapuwes s

Thie switch (86) cele¢ts the mode of reception and the AVD ac-
tien, In the AM positian the BFO is turned off, znd diode de-
leetion with SLOW AYC 13 vaed, Thre¢ modes of reception are
possible in the SSBACW position. Te 011 three modes o prod-
uct detector &nd the BFO are used, The BLOW AVC npasition is
noruwslly used for single sideband ond CW receptiom, with the
FAST AYC pusitinn uged for teletype and hreak-in CW, The AYC
OFF is used only on CF under difficult ¢onditions when manual
operation of the K.F. Galn coatro) may be helpful.

a.1.7 HOTCH

The potch coniral {7) can be used to attenuate an ppwanted oar_
rler on any wmode of aperation. A permaability-tuned T-notch
f'[l‘t{:l-'!"' "lq 11E£!r| ‘FI'I.'I-"- thig J‘P’lllFFﬂEEr Pﬁtﬁtiﬁﬂ ﬁf d.hE Eﬁjtfﬁi 1. ﬁU’llfl

tunes this narraw-band fr&quency rejection fliter across the re-
cedver's I.F, Any ¢avrier falling in the I.F, rangeé Can be at-
tenuated by the use of this control,. including the desired car-
rier, thus some practice and care are essential for satisfaciory
coperation gf this contrel. Provisign is made in the R—-4B for
adjusting tha Notch filter for optimum performance. The pra-—
cedura 1s given in Section IV of thie manual. Botatinn of the
Notch contrd durinp single gideaband receptian should cﬂrrnspnnd
to tha positioning of the Passband contral. Thus, if the Pags-
band contrel 1s set left af center ({lowar Sideband reception)
the Notch contrel should he rotated toe the left to zttenunte
interfaring carriers,

J3.5L.8 R, F. GAIN

This contrel (8) adjusts the bias epplied to the R,F. amplifier
tube, the two [ F. amplifier tubes, and the noize blanker ampli-
ficr tube, thus determining the overall R.F. gaio of the receiv-

BT.

2.1.0 PRE-BELECTOR

Botation of this control (%) ehanges the tuning of the antenna.
R.F., and pre-mixer coupling cocils. The outer ring of numbers,

=]
frd




SROCTION XTI
Control Functichs

aroamd the bass of  this voncrol ipdicates lhe geneTal setliing
fpr the varicus bonds, ine adjustment for peak receptiuan i3
jasle after thoe signal is toned in. A scale calibrated from G
through (0 is provided for logging.

n.1.10  BAKD

This six pusition switch (10} selects the amateux Ban: desived
Auring noTmwal operation. It alse is used to selecl the proper
®,F, circwits for the various tunlng ranges whon use is macde af
sccessnTy, orystals  for other frequency TADEES. Uperaitian  of
bhe band switeh during accesgory operalion is dosoribed in Sew-
tion IV,

F.L,11  KTALS

In the Worm, setiing of Lhis 11 position switeh (11, the pro-
per crystal for reception of the wvarious bamis 1s selcoted by
lhe BAND switch foxcept &% the 1.5 getting). The nunmbetrerd Lpo-
sitians of this switch corvespom to the a@oeCSsory crystal
caclkets mounted at the rear of the cecelver, When The =witch

15 set to a numbered position, the crysial in the gacketl havanp
the =ame number will be econnected to the eirculi for accessory

band operation. fThe range window, just to Lhe right Gl Lhe
WTALS control, proviiies a coovenienl place to wrile in Lk bEro-
GUency ooverscs in each AO0BESSLTY by ety | The hard switoh mast
then be eoperated in  accovdance with tue Accessory  Opecarion
instyuctions in Section IV.

3.1.1.2 GS5-METER

The S-Meter (12) indicates relatiwve signalb strengih, and i¥ &
convenient indicator for peaking the luning of the vectiver.
The lower (teft hamd} perlien is calibrated in H—umits feom
8-1 through -9, Above 3-89 the secule Ix calibrated in decioels.
Bach S-upit iz egqual to approximately o> dB. An He¥ signel is=
te O microvolts input to the antenna jack.

3.2 ZIPE PANEL CONTROLE

d4.2.1 *TALSVED

4 slide switcll on the iett side of the chassis allows seleciiuc
of erystal contrel for single-frequency receation or noveal re-
ceptlion with the VFO. Lonsen Scorew and rotate stop o operalc
Switech,

3.2.2 5H-METER ZERO

On the ripht side of the R-4B yom will Ting hwwo adjunmtmuials.
The one nearcr the front of the receliver is for adjustment ol
the S-Moter zera, The use of this contrel 1s geseribed in Eeo-

tinmn vV of this manual.

12,

| -

tat

"—
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SECTIO ¥IT
Cuntrul Functions

The cootrol oeerer the renar of the right Blide of the RE-4B chas-
Bl 18 the Netch Adjust. The upe gf this control is discussad
in Section IY of this manual,

J.2.4 PHONE JACK

The phone jack, 15 located om the right hand side of the R—#ﬁ,

15 used when privata Listening is desired. Coonsction of the
headphonaes nutumntinally m:tes the sSpeaker output. ¥hiie
hesdphone impedanceé is not ¢ritical, a good quality met of 600
ohm phonpes 18 recommended for Batisfantary recapling.

a.3 REAE YIEW

The jacks on the rear of the B-4B are shown in Figere 4, Tho
functions of these jacks are deacribed below,

d.3.1 ACC, FORER

The accessory powsr socket, located at  the left side of the

chaseie, provides powar for operating accessories, Maximne load
15 8.5 wvolta AC at 750 milliamperes apd +130 wolte DO At 30
pad T Tk nraiiees anmn o Ml n moaslnde ———dnay —3 41 -~ Ml ol Eoee —

ATL L Ll 4UOpTil'c B, 411 BRAT-EE L N v WL LIL O BE LU l..-:FP'.‘.‘-" l.l‘.ﬂ.ﬂuﬁ' PJ.'I.IE
3.3.2 INJ.

The phope jaék narked INJ, provides a means of coupling the pre-
mixer system of the R-4B to elther the Drake T-4 or Irake T-4X
transmittare for traoscelive operation,

3.a.nh ¥OTE

The WUTE jack provides connectlors far external mtandby-receive
switeking, The aexterpal cireuit must isolate the mute jack
cepter conductor from groumd for standby, and commeact it ta the
wute jack ground far reseive.

3.3.4 ANT']1- V0K

Eigh impedance audic 18 available at the ANTI-VOX jack for uwae
with the Anlt-¥Yox clicult of the transmiitar.

3.3.9 STEE.

The andio cutput from the receiver is available at this juck,
The outitput itmpedance 13 4 obme.

3.3.6 ANT,

Mad = dernmlr Ie +ha A —nnavlae. o o e ooeed oome e T S Y 1
dULE JRn. A B Lilfh Uiy AGFIL WA LN LWL (<3 14 AW LT ana 410 DJIFL a1
ilmpirdance of the circuit is 52 ohns
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After makiop

SECTION IV
Operatien
BASIC CONTROL SETTINGS
all modes of opperation with the E~48 in  the "as recelved”

tion, and with the shorting plug comected to  the HUTE
the haslec conirol settiops are!
FUNCTION (¥,
BAKT} ot to desired amateur band
KTALS NOE M
KOTCH OFF
R.F, GAIN Fully clockwise
AP, GALE Comfortabkle level
RESELECTRR Bet to center of band scpment marked

the desired signal
for maximuem S-Meier

on panel, After
B tuned in zdjust

reading.

XTAL/VED BWITCH YEG

55B OR D5B SUPPREESED CARRIER RECEITICON

hasic settings listed above:

1. Set the PASSBAND selector level to 2.4,

2. Sct the PASSBAND knob to the dot at the left end of
the third curved line {from the top) for lower side-
bhand, or to the dot at the right <nd of the samc

3L

iine ior IIIJ[JI;‘:I'. =idepaind.

3 Ser the SERBCW-AM =witch to BLOW AVC

4. Tune im 3 Station with the maio tuning ¢ontral,
5. Mijust preselecinr for maximum B-Metcer reading.
C

4.1 . W, HECETTION
Make the cantral =zettings listed ln Paragraph 4.1, then:
E. Set the TAS3SBAWD Sclector lever bto 1.2
. Set the PASEBAND knob to cither of the dols al the
cnds of the curved line that is Eecond from the top.
3. Yot the S5H/CW-AM switch bo 3LOW AVO.
4, With the main tuning knok, tune in a4 station fer
pleasing audlo pltch and readjust the FASSBAND kpoobh
Tor waximum S-Meter reading.
I L p"}ElLiﬂﬂ may he used advanta ger_‘-;,_'l_ under crowded
band cooditions.
4,4 AN RECEBTION
Make the hasic aontrol settings listed in Paragraph 4.1, thean:
Set the PASSBAND Selectoer level to 4.8,
. et the PASSEAND knob to the <epler of the longest

purywed 11 ne

4w

et the S5B/CW-AM switch to AM.

e s Ledn]

e £l Bl =

the matin tuning knobh ta tune in & sigoal.

14.
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SECTION IV

Gperation

4.0 RTTY RECEFTION

Make the conirol settings listed in Farapgraph 4.1 Lhen:

1. Get the DASSHAND selector lever to 1,3,

. B¢l Lhe PASSHANE kpob to the Izft of the dot at zhe
left end of the curved lioc which is sccond [ram Lhe
Lirqe,

e

7
g
4
4
.
b
4
=

Lick o B
ing kook, tupe in A signal for
correct indication on your terminal onit tuning in-
dicator, and adjust the PASSEARD  knob for equal 5-
Meter readings of both mark aond spacc. 10 Lhe siz-
Tian yvow are copying iz sending  ""upside down' {mark
low — svace high) turn Lhe PASSHAND knoh so il is Bo
Lthe (gt of the dot at the right end of the second
curved llne then ro—lane Lhe station wilh Lthée main

- Ger
r
=
—
=
~
=
B
H
E
[
=]
-
:
=]

The noige blanker can be used 4n Any tvpe reception. it 1is
most effective on short duration noise impluscs, Such 5 Lthose
gonorated by sutomolive ignition systens. The noise blanker
functions only ou neise pulses that have o hipher lewvel fhen
the sigonal boinp received. Beozusse the AVE holds the audio out-

rut constant, the naise blanker nay not Seem E0 causs the noiso
to decroase, Howewver, Signals Uﬂd&té{tahlﬂ without the nolise
Llanker, can be copiad when the aoise bhlankey 15 ussd.

The noleh can be used effectively in all modes of recepiion for
attenuation of heterodyne inpterforcnec [rom a Carrier near the
desired carrier. A parmeability=-tuned T-notch filter in tihe 540
KAz I.F. 15 nsed for this purpoze . The filler nroduces a e

notet: which can be funed aceross the I, F. by rot1tiun of the
1r T

MATHH ~rist v 1

Fo
TAeF 4 Sl Sl vatd L LI%A 04 o

Ter obhtain optinun results From the notelh circultsy, i1 is neooo-—
sary to check out tie operstion oL Lhe nolceh in accnrdqnge with
Lhe following procedure!

1 Nt the B-4B conteols ss indiostod
LORTIROL EET T
FONCTIOR CAL
PASSHAND pelector lewver to 2.4 ar 4.8, knoh to
either dot on proper line.
RATI G
HTALSB HaEM



EECTION LY

Operation
CONTHOL HET TO
R.F. GAIN Fully olockwise
ALY, GAIN Comfortazbile level
BEG/CW-AM FAST AYC
N TCH GFF
2, With the main tuning kpab, tune in the crystal cal-
ibrator signal aod adjost for low plickhed andio nolg
Adjust Lhe preselector for 3 maximum S-Maler readlng
d. Rotate the NOTCH control Enob uniil Soke Ieduciison
of the S-Metor reading is obscrved.
4, adjust the XOTCH AIWUST control (the recar of the two

controls on the right side of the R-4B) to Fuarther
reduee bhe 3-Meter reading,

5, Continue to adiust the HOTCH cocontrol knok  and the
NOTCH ADJUST contral until a minimum S-Meter reading
is obtained. Further adjnstment of the potch cir-

il will seldom be RecoSsary.

Pomitioning of the KOTCH contyrol knob must be correlated
with the position of the PASSBAKD contrel knob. Thus, if
the PASSHBAND control Lnob 12 positiened left of center,
then heterodynes will be sliminated when the FOTCH con-
trol knoh is left of center.

10 any mods arrlier is a3
ated by  teninpg the notch across the ecelver  pa
until the uwowanted carvier is remowvcd by The noich

Since the notch filter will remove the wanlfed car
just as readily as an unwanted carrier, the NOTCH cont
muet be carefully adjusted for maxlmun effeclivencss.

+ % an 11TimEe

e O o
3B 3L ﬂﬁﬂfﬁh;uu, L1NTaE ted

s
H ]
H b

rﬂ*i

4.8 DIAL CALIBRATION

Thé gquarte orystals used in  the R-ABR have oxcellont stability,
but the exact frequeney of any particular one wmay be a Hicptlc
above or Lhelow ithe design frequency. Therefogre, provision has
been made on the R-48 for adjusting the dial calibration to
agre=e with the crystal in use. Ta sct the dial calibration on
a band, proceed as fallows:

and XTALS owitchoes to the de-

=t K F
ired boore,
=

2. 3et FUNOTION 4o CAL,

3. Bet 55 CW-AM to BLOW AYC,

q, Tune foy zerc beat with the crystal calibratory sSig
pal ai the 25 Kz point that is nearest the desired

opervoting freguency,

14.
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HECTION IV
Operalion

a. Grasp the red  hamile Al the right side of the main
tuntng dial window and mowve Lhe luning  index line
until! it alipns wilh 1he peprast ¥25 Kilz point  in
the luning diml,

3 W lrmend o vEn e 1 [, —-...—-L'I-L e A lm T =12 1

Mw UL L ll-‘\-'TJ-IJﬁ LIl TRARLL LE, B livdid, [ i | LT A Ldl K1 T L
al the base of the tuning koob wuntil the zero mark
align=s witlh tht iuwdex mark on the front pancl ol {he

H-48.

1.8 ADDETIONAL TUNING RANGES

— e i 11 s

Bv Ingerrcing Lthe gpoyvobriate or

ke ts ot the tuu rear of e

v 1 10 arndt tiornaol tunise  pGoeeces
oL Ay RNOT LLOYO L TUNLIng riaing

maverage of tho HR-4H, With the excepticou of the Land from
o 8.0 Miwe, fhese adéitional ranges may e anywhere between
tbd S0 MHz,

Lx
i

-'J'
gl A

I:'.'
L] Ly J | R B )

]

=
[=
L I o - R

t
a

Only serics resgnani crystals should be uscd foT accessory cov-

Crage, Gelected cryslals lor poeemsnry coveragss wicno Lhe H-4RB
can be supplied by the R. L, Drakce Compzny  Uor 83,00 per crys—
Lal, To determinc Lthe norrect orystal freguency [or any addi-

T e ERTEN o Py E=mpn B Rl owrsn B e oo e 1L mip b= o 1a n A B |
Liriiag L LR - AR AL dl & odOLRLYD Phebpm J..:l'r WJI'.J.!,,.I_I hJ'i_}h""\- LIl _I'I‘,_?{Lh_'l,ltu

crystal frequeacy and Lhe proper DBAND switeh scilinpg ToT Lho
f-48 [ar the frequency spoctrum [vom 0,5 1o 30 Miz, except lor
the 5.0 2o S.0 MHy rabge, Howewer, If you arc poing fo trans-
coivie with the Dralke T-4 or T-4X, ke crystol selection toble
in the tranamilling manual should ke followed in sclocling  zo-
CrESOTY oryvstils,

in order o rsceive with an acecssory crysial, the ATAL switch
et Flhn T AR e B o bien acands s b leoes [P [, [ "R I, TR,
A el s AT Tlr s L. s —_g L LLF L= LIl n LUI.J.'L:-El...'U]LLI.].I.]h L LLOILY o =
cessory crystal socket into whioh the geoystal was plugged.  Toe
lowezt [requurnoy  of the accessory  ranpge may Lhen be marked in
Lhe range window for rolcrence, The marking is sasily erascd
when crystals ave changec.

The BAKD switoeb pusc he set to 2 positioon winich will
preselecToy To taoe Lac dosived Peennean oI
settings ol the BAND switch are:

TUNING RANGE , Mz BAND switch setting
1.5 it 3.0 1.5 - 3.0
o ke 3.0 N 1
G.0 Lo 0.0 7.0
0,0 to 16,0 14,1}
16,0 o 2.0 E1.0
20,0 to 30.0 BELS

17.



BECTION IV
Cperation

4.10 FIXED PREQUENCY OPERATION

Your R-4B can be lecked to o particular operatiog Irequency by
plugging the appropriate crystal into the crystal lock sockes
on the left side of the chassis, and puoshing the handle of the
slicde smitch adjacent to Lhe cpystal zocket towsyd Che rear of

L LA =L b Thed, |

the chzssis, Whith the switch in ths pazltion, the YEO and orys-
tal oscillator system of the B-4B will no  longer control the

freguency of the receiver.

Fundamentel mode crystals designed {for operaticn  af parallel
regnpance and mounted in type HC-6/0 helders should be used for

fixed froguency operation. For opcration at [eeguencies up 1o
3,350 MH=, tho ervsmal frequency should be egual Lo the desired
Gp%TF'-.L';IE{{ frgqugn{;y };.11_15 H.B45S MH- | For Cl'ﬂ.:‘l"ﬂt on oat :rT'E‘ﬂL'I.Eﬂ—
nles above 9,355 MHz, the crystal fregucoey should bo egual ta
one—haif of the sum of the desived operating [roquency and G845
Milz . A trimmor capacitor (C77) for luning the LerLal ta the

Jmomp B oo [

gxact desired opperatiog frequency is provided just below th
crystal lock socket.

i

POESELECTOR ami BAND switch settings arc made asdescribed under
Aceadenry operation.

In irznsceive oaperation with & T-4X, selliog the T-=4X TRANS-
CEIVE switeh to  the BRUVH position will  lock the T-4X to ihe
H-4H erystal E[ock frequency. Setting Lbhe T-4X TRANSCLLWVE

e g owe o Lok EREEE [ | T 71 tar dves

switch to SEPARATE (SEP, CONT, on zmyme unalts) will allow the
T-4% to be VFO controlled wpile Lthe H-45 remains oo the crysial

ET YL Y

lock frequency. When Lhe T-4X TRANSCEIVE switch is sel to ARIT,

the T-4% controls both the transmicting and receiving freguen nj

and the crystal lock cireuit of the R-48 bas no effect,

Crystals for Fixed frequency operation of thoe R-4B can o Sup-—
plied by the . L. Drake Company.  When ordering, specify that

the crystals are  toe be used [or fixed frequency operation of
tie H-4B.

4.1] VHF RECEPTLION

Gualily roception of 2 and 6 melsrs is now  possible wizh the

H-4E with the addition of the Drake Modeld BC-2 and SC0-6 repedlv-
ing converters Dti lizming field eflecls transistors,  lhesc
converters ofter a marled  inprovemont in perfevwancd over any-
thing proviously available. See them alt your dealer, ar wriktc
the R, L. Drake Company for Literaiurc,

13,

.
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5.4

SECTION W
Prioncivles of Opsration

B F, AMPLIFIER

Sipnals from Lhe znlenng are fed frow J1 (ANT.)} to pormeo-
i lity=tuned transformer TI, and zro gppilied o the grid
ol ¥1 throupgh the tuned circuit formed by Tl and cnpzei-
tors TRl through €31, The amplified sigoal is coupled
from the plate aof V1 to the grid of ¥2 throughk Lhe Luaned
circuit formed by pérmealdiiilw-tunsed coll T2 and capaci-
terzrz ] Lhrourh 011,

—————-

e pre-mixer syzten incliudes a transistorized permeabi l-
igy-tunsd VFO {Tlﬂ). crystal-controlled oscillator (G},
Pre-mixer Lube (VE), and the cutpul eircadley consisbing
o Td oand T4 zod the ageocigied tuning and coupling capac-
itors

The VPG is tunable frowm 4955 KHe to 5455 Khe, The output
aF th T - R L s I Jilosr e bl s o~ R
S e Yotk d s T o ﬂel‘}dd—l:\.l —Lr I=d d = L4l LWLl L i

The outout of arystal-coniTnelisd oascillater Gl is applied
Ly Lhe grid of ¥, The crystal scleeled 1o ecaondval omeil-
lacor QF is determined by Lhe settings of the XTALS anod
BAND switches, The freaqucency ol Lhe prystal  selsoted
will always ko such thal the difference frequency ablained
by neltevodyniag the ocutpul of the VO with the output of

osclllator ﬂl will bhe 5ﬁdﬁ Edz hiphcr in irEQUenny than

Lhes gloacsa el
L AREI R

wrrar

AT el e
L Ll ENEL

The output of pro-mixer VB is coupled to Lkt cathode of
the first mixer {(VZ) through Lhe permeabillity—zuned pro-
mixer gutput eoily T and T4, and checir associaced zTuning
amd coupling capacitars, Hedcrodyning of the pro-mixor
output and the

» ¥, oamplifier ovtput din ¥2 rasults in oa
eld ' Feumestisies Fryvarmar o aes et e i [T | LJ R L AT REre
"'.J' = RRS L RSICNES AL AR Il LIt L Fa i LI -] [ NS [HR LT LIl

Gang tuning of the UF ocoils (Tl and TZ) and the pro-mixer
oUTpUt coils (13 and T4) is used ©To maintlaion g Fixed fre-
quenaey relationship among Lhose wariable circuit elemenls

SECOND MIXER

The cathode and the control and screen grids of Lhe sec-
ond mienes Y g mmmtme o] 0 e cn 115 ciameiss o 1 T s om ol e

A JA L d A Jass & N Py LALE el A RLIS - L L1 o E ol B i, - oL L odel Ll Al I —
figuration. The oscillaler is crystal corbrolbled, and
ocperates atf 35%5 HbH=z. The 2640 KAz ouniput of the first
mixer iz passed through a crystal filtee (T6), applizd to

20,
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SECTION W
Primciples of Jperalion

the signal prid of second @mixer 93, and mlxes with Lhe
IR0 K= lneael azgillatar figual, resalting in a 50 KHE

=L B R S

dilfcronce freguency outuvut Iron the second mixer.

1,F. SYNTEM

The 30 KHzm  ouwtput of second mizxer Vi 1= applied Lo the
grid of the first E.F. amplifier, V4, through the T-notlan
[ilter TH and izTs associated flrﬂuLEr?. Afcor amplifica-

tion i V4, 1he 50 KHe signal is applied to whe passband
buncr T9. The paschand tuner incorporates  four L cipre
coits with high @, Tuning of the pa-,bha.:id is anconplishes

by munged permeabilily tuolng gf Lhe four inducrors, and
selectivity varialion 1s accomplished by va1}1nr Lhe cov-
o ling belwrrr  Lae four LC elrcul ts. Seleciivity curTvis
for the passhand tuncr are shown in Figure T. Figure B

illugstrates the effect of the nolohn,

o nutput of the passband tuper iz applivd tao The grid

Th

of the scoond ILEF. amplifisr, Yo, afror ampliftoation by
¥5, the B0 KHe I.F, signal is applied to I.F. trapnsformer
1.

DETHCTION SYSTEMS

The sigpal path trem I.F, transforoer Ti0 iz  deEtermined
by Lho setting of the uEBKCW AN switch H2. Yhon the
sriteh is in any ol the S3B/CH positions, the beal-fro-—

QU Y gscillnlor {QE} is bturned on, ponerating m ) Ed=

signal which is applicd to p]Uduﬂt deteclor dlodes DIl
andg 01%, and hetcrodynes with the 5(¢ ¥Hz signal [rom TL0O,
glving an audio freguency outpul which appeavrs acrass L b
4.F%, Gain control, HIZT.

Changing 32 to Loe AM posilioo turns oft Wi G apd turns
an AM detector BY and amplifier OO, Deatsction iS5 aloom—

plished by D7, and @5 amplifics the andio sigpal 1o a
lewvol matching  the ocutput level of the  prodoel detfctar

befare the audia is applied to RIZT,

ATDTS GUTPUT

A portiocn of the audip sigoal, as dotermiasd by che set-
ting of R127, is applied to QT and then Lo the audio out-
out tube, The ouvtpul of ¥7 is applioed  to gulpal Crans-
iormer Ti6, ant From the secondary of the output  trans-
former to Lthe spoaker. The ANTI=-VOX jack (J3}  is con-

mected tn the plate of V7 throwuph cupacitor CL2d4.

AVE SYSTEM

The AVEC amplitier (O4) ts biased past cul-off with oo
gignal input Lo the receliver, The baszc of Q4 ix coupled

21,



CLSIDELS

20

30

&0

o[ —— - 2.8 9 . ~BL0._£0.0 @ {
11 -0l 4 Y - 1 W 1
° =t E 1] p - - + ‘.xl + 1:
. -1 ) ‘-' . ¥
! a8 i 1 és ot {4 geagtie’ i»
= E B i T .*
g’ AR R R R FA A |
o &3k R he = ’
- n " i1V HH “ s M | .r I 1
L) bah b « s
a i m': - ey e s 1t :
E s fiE i =i
L HiE i o= s :
e e R At s = 18
l = ‘o o r l B ' il 3 Q‘::!'F i: : -
FREERISEIE ol S S Biijld i e s = =l i
[] 28 I LRl : L n
1.5 2 3 4 s E et il [ | IS 20 30
FRAEQUENGY (MHZ)
NOTE: SOLID LINE INDIGATES RECOMMENDED RANGE FOR EACH BAND.
FIGURE ®& PRESELECTOR TUNING
FREOUENCY KLOMERT T LI ERTT
Bro ey
@0 3 € 4 2 Q 2 4 § 8 w0 o e OSSO O R IR
/ 3 | F
1
| | [
— i " g
ALl | !
PAVIBIATS dHb l
CONTMIOLBLY
ANp mELe B 1 0 ‘
FRESAALY ;T I ! 1
,'1 | : ! \
[ \ {
! | {
7/ AT Sl 4 (
/ ' ' /
i \ !
! \ / |
{ \ bl :
B " \ \ 7
-/ ; ’. \n \
q.q/ 2. 12) . 4 ‘u 2.4 o
FiGURL & 7 — SELECTIVITY GURVES FGURE W8~ EFFECT OF SOTCH ON 2.6 K2 SCLESTIVITY Cumve
@
—_—22 —



L S

A

rn_l
L

to the plate of ¥5 {the second L[.F, ampiificr through ca-
pacitor CLEZ and Cl8l. As the amplltude aof the signal on
the plate of ¥5 ipcreazses, a paint 1s reached =zt which
collecter current will flow in @4, during a portion of
gach cycle, resulting in an amplitied negative wvoltage bo-
ing daveloped across resistoer HE3.

When the SSB/CW-AM switch 15 in the FAST AWC poasition the

voltage azoross RE3 will charge capaclior L1488, Capaciler
0108 then tends to discharge through RB3 during lae por-
tion of the orele during which gd is cut-olf. The ilmE

constant of the FAST AVC c¢ircult is approximately 25
milliseconds.

In the SEOW AVC position, the clircult fumgtions the Same
as for FAST &vﬂ buk .r-an-'-r-"l tor 109 i ﬂ_ddﬂfl to thea f_']'lﬂ.rﬂ-
ing circuit, making the time constant of the circuit ap-
proximaircly 750 milliseconds

The grids of ¥1, va, V&, and V¥ are connected to the AVO
voltage. CDuntEr elockwise rotation of the R.F. Gain con=-
trol increszses the negative bias on the AVC=conitrolled
tubes, thus limiting their maximum gain., Isolation of the
mute line from grovnd swings the blas to 30 volts nega-

tive, cutting-eff the AVC-controlled tubes, The oinimum
blas of the AVO-controlled +tuhes iz set by recelver sen-

sitivity contral RET,

B~METER

Tha S—eter iz conunected across A bridge circait which
has the plates of V4 and ¥i a5 one arm of Lhe bridge, and
the plates of ¥2 and V3 as the other arm of the hridge.
Iacreasing Bignal Streength results in the application of
AVC valtage to the grids of ¥4 and ¥3, unbalancing the

bridge apd causing the C_M=tar ia dEIlEC't up scale. Fo-
tentiometer R42 e used to set the bridge balance point,
thus determiolog the serc adjustment of the 3-Meter. The

cuyrrent characteristics of the plate circults of V2 and
¥3 are such that line voltage variaition does oot affect
the zero setting of the bridge clrcwit, The censitlvity
of the &-Mater is detarmined by the setilpg of rheosial
R4$), which is in series with Lhe S-Neter.

=]
I'
H
a]
L=
ir}
1

-y
o

) ut o
the grid of the noise blanker amplifi&r {¥9) ag well as
ipte I, F, amplilier Vd. The ocutput «f V2 1is applied to
the grid of the noise shaper (V10A), and the auiput of
V10A is applied to the grid of puise amplifier V106, At

23.
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BECTION W
Frinciples of Operation

normal signal levels, V1{0A 45 condueting, but Y103 is
Feld ~ut n'F'F h'u’ the viliare dividar action n'l:' BHBS and RER

s ats EeiE W war = TR A Sdag, e = s v e as LRI - T ]

appling pﬂSlti?E cathaode hips to ¥1I0R and diode D3,

¥hen o noise pulse appreciably abowve the leval of the re-
ceived signal enters V4 a negaiive-goling pulse is applied
Lo the prid of ¥10A, rosuliing in 2 larvge positive—goisg
pulse ot the plate of V10A. This large positive pulse is
applied tae the grid of VIOE, oawvercoming the bias, and

fllowing ¥i0QDB apd D3 to conduct. When D3 condacts, the
outpuet af the first ¥ B, gmplilficr (%43 12 shuanted to

______ = I L

ground through €104 and Elﬂﬁ thus effectively shutting

MR ek =t e l—-—l—-ﬂ— * 1 === P s 1=

wFl L Lpllﬂ I.I'_pcl_pJ. '\l'l‘.'a]._ LT - L Line I.]'I.Il.ﬂ,.l..l.l_l[. UL Lo llﬁJ.ﬁl_p j.lul.ﬂl_p.

23 KHz CHYSTAL CALIBRATOH

Transistoers Q8, (9 and intograted cireuics IC1 and IC2
are used to provide 25 KHz calibration marks throughout
the 2-30 MH= spectirum, B is s =table FET osecillatar
which provides a 100 KHz signal to the base of the trigger
transistar Q9, which drivas Lhe inlegrated ciccuit fre—
------- A= e .-In-u— Mhe Fnrcd+ wdo-s 4 - ~F F+h~- 4t ran ol
".ilnl'\?jl.\.r_‘p‘ SJiYV1Iasls. AU Ldadb L Lo L [Ty LN § LS LIl LTl vl
clhrewits provides a stgnal rich  1in harmanices, which is

coupled to the antenna jack through capaciter CILIE.

The source of the FET os3clllator is disconnectied from
ground im 211l hut the CAL posiltion of the FUNCTION swiich,
thus disabling the oscillator,

The calibrator 1= shipp&d with ozlihration signals BYery

DS e TTrwmicswismes 4 e e mmAd Fd oA e I
EoF DiELE . Home L= 1 EAfl 'G.A.DJ.LJ- o modifisd to PIoOUuc e

g2tgmals only every 100 KHe or every S0 KHa,

T chanpe [rom £33 KHz Lo 50 KHy, rempwve Che jumper wire

from TP-3 to A and connect from TP-3 to B. T change to
100 EHez caltbraticn points  leéawve (e jomper at B and
ground point O,

CALIBRATOR PRINTED CIRCUIT BOARD

24,
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SECTION ¥
Principtes af Operation

POWEL SUPFLY

Two 1N3184 dicdes are wsed i1n a [ull wave capacitively
filtersd power supply. A +160 volts is  takeo dirocctly
From the diodes, and a series dropping resistor 18 used
to attaln at +150 wolis. 4 third 1N2184 is used to dewvel-

ope 4 -75 volts bias potontial.

VFQ IKDICATOR LIGHT

Transistor Q10 1is a driver switch four the meon indicatar
light whiech illuminates the V) dial skirt pointer. ¥heo
Lho A-405 1s used separately the polnter is illuminated in
the ON, EXY., MUTE, XB, and CAL positlionzs providing the
shorted phonoe plug in inscricd in the receiver muto jack.
Wuen the R-4B 1s used with the To4X Lransmitter, the VFO
indieator light comes on when the [-40 is conirolling the
fraguency, provided a slight wmodification of the T-4XK is
madc, This modification consists of showrting capacitor

€154 which is coooocted to the 6HEEG pre-mixer cathoda.

BELOCE DIAGRAK

A Black diagram of the R-4B iz presented in Figure 89,

:
poge 26
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G. 1 REMOY¥ING COVELRS
1. #Remowe the three top serews om @ach sSide of the R-4R,
2, DRewove cover by first puolling up on the rear and then
ap tha front of the cabinet.
3. hemowe the six hottom &Ecrows from the sldes of the
R-48.
4, Lift B-4B chassis gut of the botton cover,
6,2 TUEE HEPLACEWENRT

In ganerzl most trouble encountered in radio cguipment of good
degign 18 due o tube failuro. The R-4B has been designed =o
that tube replacement ean be done without need for realignment
The bhest method of finding defegtive tubed 185 direct SebsEtitu-
tion. Do net reply too heavily on a tube checker,

6.3 TROUBLESHOOTING

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

= s [ 4 =

o IL'.‘:LP.\.I‘.IE malntenance JJIUJJ.IJ:!]II::I tu 3 minlmum, nowc¥or, it 1is
quite possible thal some problem will arise which cannol be
cured by tule substitution. It this ogcurs, we suggest that

rvou either return the unit to your dealer, op write diTacti Lo
our Service Department, descrihing your problem in detail.
Inciude full infaermation conaerning external connectlions, oon—
Tral scttings, tubes substituderd, serial number, 2ta,

Lo ROT RETURN EQUIPMENT TV THE FACTORY WITHOUT PRICGR ABTHORE-

ZTATIONN

EFih L i weat

e [—— [ N .S Syp—T e T ]

The ?UJ.,LEEI:: &I TESISEATCS Charis8 wiaidno follow {Fig'
am

5
11} should bhe valuable in isolating minor problems, How .
no a_t‘l;ﬁ!mpt. Should he madse io Service the L-4B unless Vol are
tharoughly familiar with e&lecironic circuitry =nd Servicing

technigue.

CARE SHOULD BE TAKEN NOT TOQ NISTHYE THE LEAD DRESE IN THE R-4E
SINCE THIS IS CRITICAL IN 3ZEYERAL CIRCUITS,

6.4 ALYCNMENT INBTRUCTIONS
BT d remmiemr e —F Fles T AL = A = F o rloas FrTT1hamd oy Srcrrd mnees e
n]_J_E'j L L Lid Ey L~ JT=r g ll‘ll,,ll..lj. L= = . Lilhr J.UJ.J.U'ITJ.JJ.E 'EI.ILI.LPJIIUJJ.H.-
i. & sitgbla H ¥, Zignal gencraitor wiih variable output,
that can be accurately set to any Treguendy  in Che

range from 1.3 to 30 MHz,

2. A vacuum—ftube voltmeter having an input impedance of
at least 11 nmegohms.

J., A 126 MH: serics resonani cyrsial.

]
-]



SECTICH VI
serviciog
YOLTAGE CHART

Tubez No, Pin Humber

And Type i i 3 4 g & 7 3] b+
Y1 ([BHZE) -1.1 1.7 LI G,.o# 140 1o 0

VE2{AN3E) o a 0 5.3% L4 ED 2.8
¥3I{12\8ESY -11.EB 2.7 12, 85« L 140 132 L
¥4{1ZBAR} =1.1 & O 2.6 138 84 2

Va{12HAG} 1.2 & LE,E* { 1ia LY i
YT{6EHS} ij.g O 1Z2,6% gB.d* a 128 140
YE{6HSE) -8 G 3 B, ¥ 145 120 2.2

Yo{1l2BAG) ~1.3 b 12,6+ 0 128 110 [y

V1G{12AX74A) 75 1 L) i 12.6% 14% 0 4.5 N.C,
i M W =y

iy g L E"—
Copnditions of Moasurement: Both g=zin controls fully olockwlse.

E3B/CK-AM B2t to BLOW AYC,
5 PRESE LECTONR
Shorted plug inserted

11

3.5,

YT =ard +-h
Td TR A b

macabhm In
n Al magohm 10

peakaed an
in mute Jjack.
put 1mpEdance wsed forr measpromcnits,

noise at 3.5,
FUNCTION

=]
[+ ]

Antenna disconnected.
XTALS =ct to HORM.
set to N, B,

BAND =etl Lo

-

-

LN
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SECTION ¥
Servicing
REGISTANCE CHART
Tuhe o, PFin Kumber
And Type i 2 2 4 ) = ¥ 8 g
¥Y1(GHZG} 2.2 L1a0 3] Fil. G, oK &. 5K 0
Y2 [EHZE) 2.24 1] Fil, PFil. 6. 3% 2B 2.ZK
Yi{12BEE) 150K 230 Fil il 6. 2K g.0K )]
V4 {12RAG) 2. 24 o G Fiil .o 10k SOTF
¥o({iZEBABG) 2.2 Q0 Fil. a 10K, L5E O
Y7 (GEHS) 12Q THK Fil, Fil, TOOK 18K o.oK
VB (GHAG) 350K qQ aJ Fil. 4. 7H 12K Fy i
T {12BAG) 1.3K LH Fil. 0 4. 5K &.3K 0
Y1O(12axT4) 153K 1M 0 0 Fil. 4.5K 3.2M ZK* Fil.
K = 1,000
H = 1,000,000
* Value may var n different chmueter ranges hacause of charac—
teristics of de D2

Londitions of

Moacnrement:

Sale as giwven on page 28,

FIGURE 11

[ 2]
i)
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4. &An accessory crystal for recepliom of the WWY stand-
ard fraquency transmissico Lbat is most reliazbly re-
caived in rour ares. Sce Table I to determine crys-—
tal frequoncy raquired.

5. An aligoment load comsisting of =2 1000 ohm 4 watt
composition resistor connected in Series with a O.G35
mieroferad disc ceramic CAPACLTOT. Small aullipator
chips on the ends of the component leads will make
this convenlenl b0 use.

£. Two 10,000 ohm resistors apd one B8 ohm resistor, alil
# watt,

7. A scale with accurale 1732 inch divisions,

The R-4B should be turnod on and allowed to warm up for

at least one-lalf hoor befora alipmment is begun.

25 KAz CALIBRATOR

1. Connect the antenna to the R-4E, and sot the racelver
controle for AM reception of WWV, Tune in WWY,

2. Refer to Figare 1) and determine the location of lla,

3. TIneert z shorTied plug in the MUTE jack, and set the
FUNCTION switch to CAL.

1. Adjust the audio galn ewolil you can hear the heat note
between WWY and the calibratieon signal.

5, Adjust Cils for zero heat with the HWV =ignal.

60 KHz OSCILLATOR

1, See Figure I3, and determine the locatlion of Til,

2. 3Zet the S3B/CW-aM switch te FAST AVC and sél the
FUMCTION switeh te CAL.

% Cobnect zlipawent load from Pin 3 of ¥5 to TP-3 en 25
EHx calibratoer prioted circuit boavd

4. Turn up the zudio gain to make the Beat note audible,

5, Adjust T1l for xero beat, then disconnect the align-
ment load.

S0 kB2 IF,

1. Hefer to Figures 12 and 13, and determinc the lowta—
tions of ¥3, 17, T10, T14, and TP-I1.

2. Set the PASSBAND lever to 4.8, and align the white
Iipe tn the PASSBAND tuning knob with the midpoint ot
the longest curved line above the knob.

3. Connect the signal generater to pin ¢ of Y& and ad-

just the freauency of the generator toward D645 HH=Z,
A= the frequency approaches 3645 KHz a beat note will
e heard. Adjust tha peneraztor freguency for zero

T =
PPER L b a

b
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SECTION W1

Berviaoing

A,  Adinsgt the signal gepurator outeul io give an S-Meler
roadiog ot 5-9, Adjust T and 718 for maxkimun 3—
Motoer romdiog. Since the tuning of TF and TIO is

gqulte kroad, 1L is =2u Eested that you delermine the
ronyre within which max
cachk, and then sed Lh
LONE,

4., Copnect the VWM 1o TP-1l aepd adjust T4 For maximuwm
posilive voltage.

i1s realized Oram
o taoe middle ol this

6.4.4 CRYSTAL FILIER AND FILTER MATCH TRANSFORME R

1. Adjusi the siwpal gererator fo 5845 Kz, connect the
putput of the generabar te pio 1 of VE, and adiost
the sigpal procralor ongput  ta give an S-Meter reade
ing of 5-9.

2. SJet the PASSEAND scloctor lewver to 2.4, Turn the
PASSAAND krnob to the lefi unlil Lhe white line in the
knok is  aligoed with  the dot below lhe  ond ol the

longesl curved line on the panee]

3. Adjust the signal gencrutor Irequency for a poak 35—
Mater roading, then adjust vhe sivnal generator oul-
put level to pive a readiog of 5-5. A hipgh-pitched

audio Looc should be heard.

4, Adjust the s=ignal pgenerator freguency in Lhe dirveo-
tionm Lhert czuses the aodio  Lone fo become higher Iin
pliteh. Continue adjustiog the frequsucy in Lhe Same
direclion until the S-Meter reading [alls to 5-3 {a
decrease of 20 dB),

5. Adjusl T5 and T€  (See Figuves 12 and 13) for saximum
c-Meter rP1din5

£, Goil TASSOAND selector levenr Lo £,8, andg 38T The FASG-
GAND kaoo mo Lhe linc an the knob is i Ene oeolco of

the longose curved line on Lhe pamcl.

7. Het the sigmal generalor frequency toe 5345 KHz (vac
image [reguency)  and  adjust  the goocrator  output
1=vel until a sipnal i hourd.

H. A%t tnoe hesc of the crvstal filier «an, you will note

two wires whioch are wrappoed arownd ping, rradual 1y
lwisl noc of these wires tighter wnblil minimum Sighnal
1s heard. I¥ the gignal level incveases, LIg wTUng
wipe iz poing twlsted. Turn the wire io iTs ocriginal
configuration and LwisL The JoOTher wire. i1 mach

adjusiment iz nesded  to mindmizme the sipoal, steps i
through 3 showld Be reopeated afnor completing this

stem.
.1, % G585 KHe OECTLLATOR
1, Set PASEEANT seieci fever 1o 4,8 zaod align the
line in  the PASEBAND Ikook with the midpoint of the
langest curved line oo $he pancl.

La
[



SRCTION W1
Sorvicing

2. Connect the signal goenervalor Lo pin 1 at ¥2,  and the

YTV®  fo TP, Adjust the pgenerator Irogueney Lor
marxiwww poEitive wollgoe dndicaotion on thse TN

{Toe generator dFrequency should be approximabely
645 EH=}Y,

3. Hote the voltage Teading oo the VIWM, Decicase Loe
Eipgnal gencralor Erequency nntil  the indicaced wolt-
age is one-half as puchk as [irst noted, and reoord
Thwe goncralblor Lrosguonoey.,  Tnoreass the gensrazor fre-—
quency Until the voltmeter indication wagsscs Lhrodgh
the poal ang  apain falls Lo one-half the peak value.
Moale TtThe EERnEratar f“FﬂHFHFU

4. SGet the sSignal pencrvalor  tfragquency exactly half-way
between the low and high freguencics  found in siep
J.  Mow adjest -0 {(Hee Figurs 121 for zero heat.
HOTE: When Lhe R-4B dis usad in transceive opevation
wilk the Ted or T-4X, a more precisc adjusitmenl ol C-6)
ls roguired, Inslruetians for making this adjousthort

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

G.4.% AERTENKA, A.F., AWD INJECTICHN CIRCULTS

R —

L. Turr off the receswver. Hoeler to Figore L2 grd deter-
mine fthe locabion of 530 and 3590 (these ase tie Lhird
and Tourth bhandswitch walcrs, opounting from the
CronL of the receiwer). Lacate thost swiloh walers
in the receiver. gach ol Lhese sSswilech wofers has
two Taotor contacts,  awdl they are golored vrecn, Con
nect a 10, 00 ohp roesister from ftne nmore sasiley ac-

ces=ible of the two retor cartacts o 83 to grounc.
From che corvesponding  potgr contact of 530, conpoct
a 1w, o0 oom resistor to B+, The easie=sl paoaint Lo
make chis voarcaiion is ig fhe red abnd ®white sTripod
wive on the terminal Strip wcar 55D,

2. Disconnccl Lhe anlenng  from the R-4B, and conncct a
4 onm resistor  from the conter of Lhe anweona imok
to groumnd,

4. Plug the 12,8 Mz cryst

Exybl.a}. S0k La,
4, Het the raceiver right-side up
thoe PRESELECTIH koab as far olock3ise as  possible.
Carefnlly wmersure the distance fror  the top of che
gilug af T1 v the Lap of ke white liner projecting
thraugh the hola in the top of T1, Phi dAislance wos
get at che faotory  to exaclly 97316 iach. Chock the
megsurenant carefuwlly hefore altering Lhe posilion of

+ =4 .1= e L o

- - Lo pre = | I
fL LI QTR , ATnNGQ LiITrA

the slug, The distanoce that the slup projects  must
b exaclly 97168 incii. Choclk tho selling of Lhe slupes
imw M1 T =T - A1 1 -u...--l- Tom e Fliee s o= O .I"!. =R R 1Y
L dd oy -ty we bd Bd - TE w1 NPT L Ll WE il eIl ovoalld 1 1Ll

mrnjeciion.

i}
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SECTION Y
Red R A ]

A A

Soevicing

3. Turn the regoiver on, Set the BAND swiich Lo 2E.5,
Lhe FUNCTION switch to CAL., and iunc in the calibra-

tor slegnal at 2RE.5 MH:, Allow the recelver fta warm
up a4 fow minutes,

G, Adjust  the PRL&LLLCEUH kaok sSo the slugs in T1
+harrerk P e dimet svacntle 1599 Sach wshowr the white
LR LA T 47T L JSal st LY PR LT L F e - am a2 uSs
liners.

T. Adjust Lhe Ifour triemers morked 28,0 (Sce Figure 12)
Lor maxlmum S=Meter reading, +OTE:  If the caplibra-

tor sipnal is2 insufficient to produce an adequate &-
Keter indication, remowve Lhe GB oln resistor from the
antenna ioput, and coennect the =ignal  gencralosr to

the zntenna 1nDut Sel Lhe BE-48 TOWCTION switch 1o
EXT. MUTE, adjust the signal generator Lo 28,3 Miz,
and =et the generater oulpul level to caunse an &5-
Meter indicalion ol apprnximntely 5-7. Ther adjust
the E8.0 Srii - cLer

nmers tor maximum S-Meter indication.
13 L

8. Repeat steps 6 anad T for each band using Lhe Scbtings

givon b low:
BANL SLUOG HEIGHT FREQUENCY
21.0 TALE Enoh 21.3 K=
144 L1702 itnch 14,1 MHe

¥.0 3718 inch 7,3 K=

3.3 Flush wiith Whito sleeve d,8 =

L. Flush wich White sleewe 1.9 wilz
HOTLE: Foar Lhe 1.5 band, the XTALE =wilch must be set

o the posSition correspondingg Lo che nunber of fhe
socket into which Lhoe 12§ Mz crystal wax  inserticd.

[v] Lt O I 2 Timr ewmers |l oer o T off tlie =1R
o, This alignment 13 now comploro, Tarn off the B-4R,
and removs the alignoent reslistars,

HOTH FILTER

l. Turn the receiver aon, ahd set the FUNCTION switlah o
caL,

2, Tuipe in vhe eslibratore signal, at any frequency, and
adjust the tunang for mera beat,
2 (= I N EW WHITHL s f e 1 Irimdes T tha midnesinl nl itg
3. S2t the HOTCOH conteol kKnot o the midpo
ad justment range.
- - - x I - e [ —— e L] gy =
d.  Adjust the siwvwg in T8 (300 rlgure 1¥41 10X WiTim@im o-—

Mo ler roeading,

PASSEAND TUSER

=

Bep FPipurcs 4 oand 12 taor ddentilication of the poss—

ar
nl
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SECTION VI
Sorvicing

Turn L'.Iu-= PAESHAND tuning koot througi one coopleze
P L vabod T ARt ey R la wastaraamarn . 14”7 LT | IS
I l"'_?J.E.Ll.lJ.UJ_ WLLL Lk Ly ) i ‘Fl.ll.s_.\ L) I oy Al LS T R RrER e + LIREL
slups visibie AT the rewr of the passband tener. Ad-

Just tho koob to the position in whico the slugs arve
furthest foward the rear of the sooeiwcr,

The white line i the DPASSHARD tuning knob should he
pointing horizoatally to the lefid, gt viowoed from in
Front of the recelrver. If it 15 pot, loosen the sei
gcrew ik the ]_a;'r._gl::5 ancl 1‘epf_:|af.j tion the knc)'l; bBeinpg caro-
Ful mat bo change Lhe adfuscment of the passband ftuner

5
4

he: BAND  switeh to 3.3, XTALS to NORNM, awd the
FUNCTIOR switch te TAL. Tube in tne ocalibration =ig-
nal ot 3.8 MHz, and adjust for oo bost.

SCb Lhe PASSEARD sclector lever o .4, anod Lbe PASS-
EAED tuning knob  to ihe widpoinlt of the shortest af

Lhe eurved lines an tho panel.
Conucct the VIVM to TP-2 (See Figure | 21, and ad

e
o
<L
—
o
=
-3
o
—
=
o o]
o
@
-
a
(o]
ﬂ
IiE
II:'
lil'i'
[=n
E
E
+
=
=
[t
L4
H|
a
I3
'-\
E.
A
e
-
=

tivie ?Glt'&.ﬁﬁ. TJ.II'.-D'E -DJ.\].E.-? nave p MeEndénoy
back atrer heing turned, &0 care wust be exercis
L surc the setting giving maximum voliage is made.
Turn the FURCTION switoh o EXE, WMOTE, and rocate the
PASERAKL koob so0 the line in the knab &5 printiog
horizontelily 1o the lefc, Wooe the oitch of the
saund  ooking from the receiver, WMopwve tne BASSHARD
canTral lhol so thae 1ine in Lhke kpob i3 polnting hore

iwonlally  to the right, and note ihe pileh of the

(o IR P T+ lha Crrvrme i =t A Fwrn Foei tiane ol
SOUNOSD neEiid. iT Loe Sound at 1thanss Two ol LAtAlnS il

Lhe PASERANT kpral: are not the spme, adjuwsl the small
gcrew near ne cepler of the Poar cover of the pasze
bangd  luncr zssembly  until the  sound does  have the
game pitch ot these two settiogs of the contral.

Sgi Lhe PASSHBAND sclector leswver to 2.4, 8ol [he Qmiex
line it the 1PASSEBARND oolrol koneb te the det at the
left ond  of the second lonpest of the curved Llines,
then to the dot at lhe right end of the same line.

b e E . therm @11l Ihearm el md Fhaca fwegy 2altinns
LT Lo lI_.IJ L% S ) L (SR Y R LS RN FRAN) Lit- gL A 0 Lh A bbb RS TR R ) T

shoeuld he the sSame. IF rol, rocturn the setting to
the lefdi dob, note the plich, 1n{: turn Lbe knok claock-
wise until the sgme pilceh L& reached. Then lonsean
the sl serow 1o the knob, and move bhe ook until it
1= halfwavy Tbetwesp Lbe égqusl pitech position and the

dot at the right ond of the curved line, Tighion the

u

by = = = [ N ek L ]
L

[

soreyw in the kpobh, Be garveful nol to change the cosi-
tian of the passband tuner shaft while re-pos:liooiog
the control konoh.

34,
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BIAS AXD S5-MEEZER

|

(4]

det the ¥TVWM o rerd negative doc. vrlls, und conncob
it from TIP-2 to classis.

Witin no antenna conneeyad, and with 1he RAND swifth
and PHESELECTGH Ezl ©To differcnt  ranges o assure

o e b ks Y R TIR ] Flmes Tragiia g Lrdeye I_j'_'.'ﬂl;ﬂ i-| 19 L
TSRS LTS BT a5 \flll.\ﬂ IJ& 1 FERE_] RS A R iy = AR = W = REREES o K = a

conlrol [(Soce Pigure 13)  wntil che voltmetor iudicates
«~L, 345 voilis,

Digranneel Lhe valtmoter, and adjust the S-Motor aocro
control [(See Figure 12) to give an S-YNeter reading of
S5-1

lleconnect the woltmeter ta TP-2 and set the R.F. CAIN

conbarod copnler=o Lockm se unlil =15 wirlbs A5 read.

Adjust the S-Meter seasitivity control Eﬁee Figure 135}
Fevm mim R LR barana e AT mrr ovd” A0 st P ryesm ﬂ'

TAAd LI B hadl 111 = S LY EAlEd 1A Ria TR Rdau g Wl

Repeat steps 3 and 4, a= sonPne Lnteractlon of the two

voniroal el MRS TRy OO0,
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