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= ;nstruction Eéok
-E;dia Receive::v

The Type 159 Model 1 Cozmmicatiavs Reca{ver is -2 Hanumrlund a{miel
~'3*-600.1 ueneral r'umose Coxmnnucations Recaiver snecially mndi'ied to

“ponent of’ N3C. divorsity receiﬁng sy;s’bem. A
tion concerning the deseription and croera*im of the receivers ha& been’

- obtained from ths Hamarlund ms *uctian Book, mcdii‘:.ca.,.iena""bsin,, mada.
whera requirﬂd‘ S ‘

st Tre vy

- .+ The S?-600J~~i:s a 1? tuba Radio Carmrmnicatima B.eceiver wfah eelf-
.contained power suoply. “The J suffix in this model pumber, .cienotes ‘ohat

- this receiver is made in accordance’with JAN. speciﬂcatians,v

" exception of the use of a. few’ capac*tors and réestators racwhere spec:,.al
. "design considerations’ require ‘sgecl&l viluex,apd tcierances ToE dncluded -
. im the JAN preferred value lista’er whare spice;lfmitationsdo pat perg»if.,
. their use, The special ‘uonponenta amuseci‘.ar& tqual. nr super'io "o
dﬂt componen.s in qnalit;fa : :
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The recelver provides ¢ont1nuous ‘G cragc

‘from 6,5k to SL.O ‘megacycles in stx’bands, 7 The:13
changa control knob, on the front’ panalls slpe -a ed
and- a band indicator visibIe th;ough.a smallﬂfron parie I‘ﬂind
the frequericy band: in use, This. tontrol aIso-aii ;
‘ 1n@ibat6“'witﬁ e ‘proper aial scale. Al

el fuIn additicn ta the frequencx scales,t | 3
fiscale which in gonjunciion slth the band spread dial; rovidga

i. --..7 .band spread ‘scales over each freauancy bard far ' 5

N R ?;and resetahility.a-

© - The. s.ngle tuninw contrcl is large and o:‘special-dea L to pernit
maximum travnrse speed’as well ag ‘exceptignalt oggrating eass, - It.eontrols
both the .main-and band . spread d.als. ‘An anti-backlash: gear train’ grovides
.>a&»remely cloae<calioration accuracy “and conpletely aécurate resetabil*’y¢
,.A tuning lock pravides poalulve lecxing action u*thaut‘af
equency settiqg. .

T‘e tunlng ratlo f om the tun.ns ccntral to the main dial- is_SQ to
- and the rat*o from the band spread dial to the’ main.dial is 5 to I,

: An.insenieusly de31cned ronary turret. *s emolqyea to ch ange bands -
and to place tha coil assemblies of the AF amplifiar, Mixar and Firat. Hetero~
~dyne Oscillator stages. diraotlj adjacent to their rnsuecz*ve _sécttons of the.
four gang tuning capacitor .and their: respectwveltubes.A Th;sga snres 1aximum

'Asensi 1viﬁy at high sivna* to noise rasio, 14f*'A~" - :T:fi} -* :

0‘

' Tuc stagas of tuned radio frequency andlif*c tion are provided on
all banda. The circuit for single conyersion, used on frequencies up L1
7.li megacycles, includes a mixer, heterodyne cscillator, four sbtages of IF
amplifieation, detector and AVC rectifier, doise limiter and meter r-ctlfiar
beat-frequency oscillator, beat frequency ouffer amplifier, IF output,. AF-
" amplifier and.output power stage. The c1r~ui* -for double" conversion, )
employed for frequencies above 7.l meégacycles, includes a mecond mixer and a.
. second heterodyne erystal conbrollad cscillatcra The power supply system -
- _includes a B power rectlfiar, C biaa rect er and a voltage reoalaucrg_

o
v
i




u!%en'.enperﬁted on” AVC *wn'.“
..1‘;01 18 p;“o'ddo&,

I uith the- RF' an& II-‘ &ain cohtrols “maxdmimg it
R adjnstment at the plus 20 dn scxle_‘rsa...,. .; Wity & : ,
S - volts, On, depressxon of the: pane?t ’mtamw;l‘geh R ' dilp=of ,he’\meﬁer‘
Indicates the audio output power’ leve.;f; ‘ih b Erom & t&ﬂuﬂt‘bﬁ“’

- £5 : ;

i

es‘oncillator”

Ly %0 'sero- .

Al

beat and pemits the’ incluaion-of the rqar“l;
‘", oseillator _injoction to suit operating cpn&iti ongy
Lo varies the andig baa.t rrsquency frcm O‘to’plns ‘

e  he’ noisa» limit.er circuit effect,(

l’yf
ignition systems or other sources of: pulse
pemits ootional use ‘of the. xmur. :

S The antenna input circuit 18 de&ignad NtO:'
"'ne input impeda.pce is nondnally 100 ohmsy
with ‘o conventional single uire antenna.

I‘he a.udio output. circuit ig designed For'.a 600 -ghm Load ‘or line ind '
1s provided with a four terminal ‘split” winding ‘for baianced load operasiony’
Undistorted powsr output 1§ approximately 2.5 watts The: headphone c:[_rgu_it’_
when referred to an’ 8000 ‘ohm.lead prcnrides ‘zii;nals att; ted‘ roximatel
15 db below tha 600 ohm power butput

“An HF gain control- is ax'ovided for t.ha mmual ‘dantrol of s
in the prﬂsence or strong signals and caeratea on ‘elther HASU&L.or vAYC.

.
ST

o sy

‘ he~ Aeceive; but lam: the o
, pawer on to: provide for ' instant recaptitm betirg n granmxission perioda
- f - & rear recepta.cle provldes for the conneet;[dn of-

e

Thc salectivity control provides tb.ree‘ degreea of; crys%al cnd tﬁru
degreas of non-crystal selecf.ivity ranging from ‘sharp {5 2 ‘KGY 13,




- fier v-2o and Voltage Regnla or V-18. .. .. ..

The CITCLie Q“snow{'sn‘énst*ca;ly in. ng. Nu 159 01.’ A blonk

' jia1agram, Dwg.' So. A«IS?IOT, 1s provided to more clearly. show the arrange-

ment -and- functions of tha various cir'nit snctions. . The loca#ion of .ths

T variois tubes ig-shown in Twg. No. A<159108. The circuit for single con<

version, used for: singla.frequencles'up 40 T.i'me conaists of two stages of
RF ampllfication V.l and V-2, First M xer: VS, First Heterodyne Oscillator

'VeL, four stiges of IF amplificaticn V<7,"V¥~9, V-10 and V-11, Detector and
: RVC rectifi er'V-lL, Noise Limiter V-15, Beat Frequency Oscillator V-13,

IF output and AF -amplifier V-16-A and. V-16-B,-Output Power stage V-17 and
the Power Supply system which includes B Power Rectifier V-19, C Bias Recti-

“« -

~

in the eircuit £ or double conversicn, used for- signal frequencies

“above’ 7.k Tic,. the -Second Mixer V-5 and Second Heterodyne Osci;lator v-8 -

are suosultutsd for -the Gate Tube &-7.~

.Inpﬁt Gourlings

: “he aquenna goupling is designed to nrcvide cptimunm coup;ing from a
100 oam transmissien line., A balanced doubl et or straight wire antenna may
be used, -

‘R Amplifier:

A rotary turret 15 employed to change bands and to place the ceil
asserblies of the RF amplifier V-l and 4-;,'iiAer V- and First beteroayne
oscillator V-L stazes directly acjacent to their respective sections of the
Tour gang tunirg capacitor and thneir respective tubes. This assurss maxi-
rmum sensitivity at hizh signal to noilse rauio. . :

First Hetérodyne.ﬂscillator - a!ariab‘ V-l):

The high frequency oscillater has been modified to permit receiver
operation with either loeal or external HFO. 4 coaxial HFC comnector is
mounted at the rear of the receiver and the {IFQ control switch is mounted
at the recefver front panel., A BFO trap in the external HFO input line
prevents possible irterfering IF frequency from entering into the HF cir-
cuits for external HFO operation. SR RO )




Firstyﬂeterodynai

1 i\—n

The oscillator tube has been.changeé to a 6J6 dua. iriode,‘ T
section of which s the local oscﬁllahor;1the.other”sectios 1s.usea as an o

vn-'

, The rotary turret bana change awitch (advanceﬁ design ef tﬁe four j:
gang, twin sectlon, vxriab‘e tuning‘capacitor} and'rngged conatruction T
throughcut, provide rrequency stabil:ty ani‘dial‘calibration accuracy to B

, Slnple conversion to hSS kc is emplcyed fcr signdl rroquencies S
‘below 7.L mc. There are four- stages of IF. amplifieation {ncerporating’ th- -
crystal filter circuit. Six positions of selectivity provide 6 db Wand
widths of .2, .5, 1.2, 3, 8 and 13 ke, On the three narrower bandwidth = .
positions, the crystal filter is ir operation. . ThHe crystal phasing.nontrol
orovides extreme selectivity for the bigh attenuaﬁion of closaly adJacent
interfering slgnals. : . 4 o Ve % L

LS.

Doub e conversion is employed for. siﬂnal irnquencies above 7 L mc.k.,_ e
The signal "is heterodyned te 3.955 mc by the First Mixer V-5 and Heterodyne . %,
Oscillator V-l for high image rejection.. ~The 3,955 méc “signal:ig then hetetr~
‘edyned to L55 ke by the Second HMixer V-6 and the-s 5 me Fixed Grystal Con-u
trolled Oscillator V8, for selectiv*uy. C . . "

The 3.5 mc cryatal oscillator has been redesigned e permlt single L
cr diversity receiver operation, One sdetion of the dual triode V3 is o
used as the erystal controlled oscillater with trimmer capacitor Cl0L to
permit adjustment of oscillator frequency to exactly 3.5 MCS. The aecond
section of V8 is used as 2 buffer amplifier to provide. low imnedance
oseillator output and to insure oscillator stability for dual diversity = .
receiver operation, * A coaxial comnector provides means for interconnecting .
the oscillator circuits of two receivers as required for hign staoility
diversity operation.- R - R . . R

Detector and Avc;,.i.' - 7;

. The V<lb tube 13 used as a high level Detector and AYC Pectifier. )
The-AVC circuit is prcvided wilh separate time constants for CW and MCW - °
operation, - _ Sl T T =
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4 2. “Ci;dﬁit~Deséripﬁicn:"3(tht'd) j-tﬂA;i;'af~5“:’. j.'5§l .

.7 Type 159 'Model 1 .. "~ _°

e ~

~ Detector and AVC: (eont'd)

o For dual diversity operation, botb receivnrs are made to operate
into a common detecior load resistanca, Accoraingly, the detector-load -

connection of the receiver is broken and brought to terminal strid E19.. =

the rear of tne receiver. Choke LSL ia required- so that the tuned

I’ plate circuit of the Driver V11 remains undisturbed, - For sing¢e recelver :

operation terminals #L and #5 of El9 ere jOlned together...

“ikewise, for diversity ooeratlon, 1t is eften required tc Operate i,n,';'”

the receivers with combined AVC. Accordingly the AVC line of the recelye; :
is brought to terminal 2 of E19, RF filter 155. = C175 in the AVC line ™~ *
pravent receiver interference caused by pickup or RF‘injection voltages.&

Beat Frequency Oscillator:

The beat frequency oscillator employs a h;gh capacity Colpitts_f.,i
circuit which gives a high order of frequency stability and minimizes.

cscillator harmonics, The beat frequency Oscillator V-13,-1s coupled 1nto i

the detector circuit zhrough Buffer Amplifier V-12, which eliminates
oseillator lcock-in and permits variation of the beat oscillator injectlion
by means of a control located on the rear of the chassis. 4 front panel
contrel varies the audio beat freauenc;, from zero beat to Olus or ninus
3 ke :

As with the high frequency oscillator, the beat frecuercy osc111ator
has been modified to permit receiver operation with either local or external
B¥0. The coaxial BFO ccnnector is mounted at the rear of the receivers; .
the BFO centrol SW“tcb at the front parnel. The BFO oscillator tube, V-13,-
has been changed to a 6J6 dual tricde, One section of V12 is used as the

local oscillator for normal BFO operation; the second section as an amplifier

fer externally supnplied BFO frequency.

Noise Limiters: - ‘ ‘ _ ) .

The nolse limiter circuit V-15 limits the noise interference for
ignition systems or other scurces of pulse type noise. A separate centrol
switch S-6 permits optional use of the limiter on any mode of operation when
pulse type interference is rreseat, :

Audio Frequency Amollfier°

-

A res!stance coupled amplifier triode V- 1o-B amplifles the audio
frequency signal from the. detectar. '

S8n ,.: _— ; ' ;‘?i‘

A

gt




R Instruction Book
e A;-Radio Receiver

REE &

The audio output tabe Vl? 15 transformer doupleduthrough a spT (1™
“palanced winding to deliver 2.5 watis undistoried. autphb 4o & 500, epm i
"load. -, The split balanced winding permits. balnncin; '6f thd” direct current
in the output circuit, as used for teletype.or“similar dervices, - Y

separate seccndary winding provides. attenuated audio- signal, output Lori:
neadphone operation, This wlnning will deliver an output:of 35’ milliwaits :
into an 8000 ohm resistive load when the 600 ohmvpouer secandaqy*is dzliVEr-k_

ing 500 milliwatts to a 500 ohm resistive Lead, . "

- . IF Outeut :

A buffer amnlifier V-14-A provides a 1ow 1mpedapce source of interf
mediate freguency (LSS ke) signal to the connector on the rear skirt of“‘
the cbassis. T ' S LT .:q,gg',

Power Supoly:

The power suppl y iz an integral part of the receivsr‘ It includes

ne B rectifier V.19 and the C rectifier V-EO, together wvith their respec-

ive low pass filters and the Voltage Regulator V-13. -The power ‘tranafermat

is provided with screw terminal primary taps, covering a power line sgurce
range of 95 to 260 volts, 50 to 60 cycles.A ‘The “pawer tranaformer. is.pr

tected by a fuse F1 In the primary circuit ard by fuse F2 from the*center

tap of the transformer high voltage aecondary to—ground.,

r . - LT

Tuning Meter~ . R “_" j@i‘   1_“‘ g vﬁﬁ_

The tuning meter is used on AVC oneraticn to indkcate the accurac;al
of tuning and the relative strength of received signals. Depressicn of 1
Meter Switch converts the meter circuit for indication“df 0upput lgvel'
db from 6 m‘lliwaxta. ’

RF Gain Gontrol and Power ’witch: é“f Ef“ ’_::l

. The RF gain control is provided for,ﬂanual control of se

. to prevent overloiading oh.strong signala when oparating ﬂith the l&giﬂRNUAE
. . switch in the “MANUALY® pesition. The Power "ON-OEE™: - uibchﬂig operats ;ﬁp
the counter—clockvise xtremity ot‘ﬁhe RF gain.coutrul. o0




HE NS -

Th;vsend;receiva swi

S A receptacle 1is provided ‘on the rear of ﬁhe receivgg
connecVion oI a relay. IR e

M
"\‘

o LA convonience power outlet is provided on the rear;of th “eliaast
for the conn&ction of an accessary such as- a lamptor electric clock.

;..

_;'_’;; Hadiation-

_ Advance design and shiéidzng of the high rrequenqy,
uion crystal and beat frequenc} osc1llators has—reduced radiation tva

3. . -7~ INSTALLATION

1, Electrical Insﬁéllétion: . _*,"";

 Power Suéply-" ' .- - {:.-‘.

'cyclc aoner sonrce voltage.

~_‘,,,‘-..~'v. . r" ) - : Sy i e

AHeggghonas'} : I : ‘ :vaf

Ei*her Low or~high impedance headonones may be used in the bhone jack.
. _The high impedance type is recommended Tne nhone Jack ia locatad at the :
lower 1ef‘ side of the front nanel.



Radm 'Recee'ivei-.,
i Electrical Inst.allatiom (cont'd) b

g T

Ant.enna.z '
ok v T‘m r*ut impedance at. the” a.ntehna uez"niﬂals 1s’designed 4o rna...ch - :
"a™100. ohm. transmigsion line, - The angle plug aa.apter and. cozmecnox; smmlied REts
with the receiver, is designed for use. with' a dmall '"'dimeten NTWINAXY. trang-<
mission line, which ahould be used with a batanded. .anterina’ hﬁﬂlaﬁion. FAh :
If it ia desired to’ operate with a ‘single: wire antenna, tha: a;n.enna lead—in s
wire should be connected to: one” terminal-« ‘of- the connector plug,and 8. grou.nd -
lead may be . ocnnected from the othar temiml of »theJecnnector plug to tpe

B The choice of an antenna 13 usually governed by the &
. for ivstalling it and the type of service (frequency'*banda, directivity, >
ete, ), in which the receiver is to be. used, While: t.“he high ’sen_sitivtb‘ of

fac.tion to tne user, The rollewing \f:aments are m‘.‘fe
basic mtenna design ccnsiderations,.
been widely published and should be cons'u},

system.

recomanded that there be & minimum separation of 200 'I,et.:?"f"v 3
to msure optimm results from spaced diversity opera.tiQn.

- For the broadcast. frequem:les up;to about 2 m, adsquate. 51gnal
strength is usually available, _ Conseqpently, non-cribical lengths of vr.lro
properly spaced for diversity may be used uith satisi‘actory resulta. ;

) For snort wave. reception in the range frmn 2 tc 30 me, diversity
becomes of ‘great importance. Directive anterina sugh-as half wave’ x-ad;ato
like the folded doublet, or preferably, the rhombicy. Y,"ﬁﬂ.d fish: hane :7:
antenna are useful in that they discriminate- against. undes:!red slgnaIs L
reduce noise, energy picx-up, and increase the interaapt- ar‘eain the ra.vored
direction of reception. The rhombic, consn.sting o;? arf array of L pofi-

" resbnant wires. arranged in a diamond.or ‘rhombold shaﬁe, ‘and the fish bone
consisting of a series of antennas srranged in cellinear pa.irs, Ioosely
coupled to a transmission Iine by amall capacitors, are: essentlally nofte’
resonant or wide band antenna and are useful over & frequency range 6f 2s1°. ©
without any readjustment whatever, The rhom‘bie antenna, remote from graund; ..
has -a power gain of 43 and 21 for legs L and 2 wavelengths;long respectnely,
" while the fishbone Antenna has the added adva.ntage uﬁ"bcing free from minor
lobes. . I

Ty
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1. ‘EiéctricalfInéthiiQtion: (cont'&)'ff;‘lf

| Antenna; (cont‘c) ‘ ) ‘ ._:ij BT

P

[ R

Resonant cr nerrow band artenna such as the folded dcublet and
the V formed by two long rssonant wires at an angle to each other are
extremely useful when cperation over a small band of narrow frequencies
is desired, Improved reception is brought about by a decrease in noise
pick-up and diserimination against unwanted signals.-

N ) - T .

For Vi recepticn above 30 mc, the principal problem is the - ‘
abstraction of a sufficient energy from the passing radio waves. nigaly
directive, resonant ¥'!'s rhombic antennas, and arravs cf half wave radiator
must always be used, .

L, DESCRIPTION OF CONTRCLS

Tuning Cials:

The main dial is to the left and the banc soread dial is o the right.

The main dial has six frequency band seales, ealibrated in mega*ycles and )
an arbitrary outer scale, - The band soread dial has an. aroltrary, 3 to 120,
scale, The numeral under the fixed ccinter of the main dial indicates the

nunber of rpvo‘Jtions that have osen made by the band spread dial at any
setting. Thus, if the pointer, for the outer scale of ihe main dial indicates
over the figure L and the band soread dial indicates 87.4, the reading to
log Tfor this setiing is read 437.4. This precise mechanical band sprcad
system divides the rotation of the maln dial over each frequency band inte
aorroxirately 500 band spread divisions, with one half division calibra-
ticn points. Since it s easy to estimate one tenth divisions, on the pand
spread scale, this divides each frequency barnd into approximately 6902
readacle apbazngo. This permits sxtrems accuracy in the logging of stations,

e "Int- t" Switch, S12:

The HFO switch provides means of operating the recelver with either
its own internal hizh frequency variatle oscillator or with an externs ally
supplied variadle high stabiliiy or crystal oscil ator such as is available
from the NAC Var¢able Master Oscillator, Type,lif Model 1. When in the
external pesition, the oseillator section of Vi, is biased beyond cut-off,
Externally supplied signzls are tnen amplified by the second secticn of: Yb
When set for internal operacion, the amplifier sectlon is disabled and the
oscillator operates in a normal marner,

-12 -




v f3 5 m: Oscﬂlator Switch 513: e

:‘connector. ~The oscillater 1s disabled when: 1n‘poaition #2. and 3.5me -

Description’ of'Controls EE
ﬁfpa 159 Model 1

: The 3 5 Hc Oscil.ator Suﬁtch, mcunted at tie rear of the ev-iver,
i:permita flaxibility of . operaticn of ‘the receivers for either single er.”. ‘ e
“'diversity operation on. bands #, #5,- or #5.. “When in position’#1 Lhe oscilo"-““
lator functions and the oscillator output may be obtained at the 3.5 nc T

© " frequency must be externally. supplied. .For position #3; the. oscillator ”,“;a;w
g again functions buh ne oscillator output is avzilahle.J,‘ o »,ue* T

: For dual diversity operation, vhe tuo 3 S'MC;Oscillator connectorab R

- are joined. togethsr and proper diversity or single recelver. operatian is .
- obtalned. by proper switch settingsfw wollowing are the passible choices

< of operation. , e AL

"‘Mode of Operation il ' R swﬂtcg Positions;,v T
. o Heceivegﬁﬁlrﬂ_ o Receiver'#Z
Dlversity: Hee, #1 - #1
Supplying 3.5 MC - o
: Divefsity: Rec. #2 - - - - e
‘Supplying 3.5 MC S

‘Sirgle receiver operation = #3
~ Rec. #1 and Rec. #2 S e R
~ Supolying own 3. LR ST el el T

Tuning Lock:A"

The tkning lock, located to the right of the -tuning knob provides a
positive locking for the tuning mechanism without -affecting the frequency -
' setting, when 1t is desired to prevent acéidental shifting- of the tuning :
or when the receiver is ooeraned under -a severe ccndition of vib abtion., -

: . . e e .
e el 0 . - e

Tuning Meter:

The tuning meter at the' upper 1éft on the front nanel 13 useful in
accurately turing a sgignal and provides an 1nd1cat‘or of the relative 3trpngtﬂ
of the received signal in db frem 1 microvolt., The "METER ADJ RF" control ;
at the rear .of the chassis provides adjustment of the plus 20 db reading-en ° .. .. .-
the RF scale, with a 10 microvolt inpu’ stgnal, Depression of the "METER . :
SWITCH" converts the meter circuit for indieation of the Aﬁ ouuout power “f;“-
level in db from 6 milliwatts. This switeh is spring returned to the RF "
scale circuit position when relesased and SHQULD NOT BE DEPRESSED FCR THE- AF -
SCALE UNLESS THE AUDICO OUTPUT HAS BEEN ADJUSTED FOR LOW POdER‘OUTPUT, BY .:_ -
MEANS OF.HEADPdONES OR SPEAKER, FAILURE TO OBSERVE THIS PRECAUTION MAY- "
RESULT IN DAMAGE TO THE METYR., The "METER ADJ AFY- conirol ‘at the rear of
the chasais provides adjustment of the O db reading on the’ KE'scala, uhich
-should be made when the AF output power from the 600 ohm Zudio’ aunpnt '
terminals is § milLiuatta or l 9 volts across a 600 ohm-load. .

PR i ! T . . - . -t " R
. - T A
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Sand Change:

The larve knob to the left is the band change control. Each revo‘u-‘
tion of ihis control turans the turret, containing the RF and HF oseillator .
coll, trimmer and switch contact assenolies, from one frequency bdand to the "
next, The turret has no stons and may be turned in either uirec*iox desired.
A positive detent mechanism 23sures correet location of the various bands, .-
The band change control simultanecusly operates the small- frequency band
dial, located at thz2 center-of the panel and aligns the d‘al freqmency
4najca or wiinh the prover scale,

Phasing Contrel, C111: R : '»':{ o ‘
: ‘ P ool
The phasing control permits high attenuation of elosely adwacent
channel interferencs on either side of the signal frequency, uﬁen tne crystal
‘selectivity rositions are used. :

Selactivity Switch, S5:

The selectivily switch provides three crystals and three non-crystal
degrees of selactivity, ranglng from extremely sharn, for CW roception, to
oroad for good fidelity MCW oparation. :

, .

beat Frequency Oscillator, V13:

The beat frequancy cillator is Sturned "On" fcr CW signal operation
vy the "™OD-CW" switch, ‘“he veat frequency dial should be set at zero for’
turing to zero beat and then adjusted to r]V” tne desired audis pitch. The .
beat frequensy osci’lator injection voltage ig adjustable by the.YBFO INJ®t = . T
ccntrel on the rear skirt of the chassis. T A R

AVC Switen {BFQ), SikL:

The AVC switch has the following four positions:

1. Internal 2F0 Slow S AT
2, Internal BF) Fast RS e
3. External 3FC Slow
L. FExternal BFJ Fast

When set, to eithsr of the external SF) positions the Beat Frequency
Oscillator seciion of V13 is blasea beyond catoff, nxternal crystal BFQ
applied to the external connector is then amplified by the other section of
Vi3. For eztner of the internal positions, the amplifior qpct on is disahlgd

’

- T ) R
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2.-4AVC Swit.ch (BF.)), snu (cont.d) T
-;and normal cscillator oneration ia obtained. ‘The slow and fast oosicions

- *;¢with sither phone or CW signals.3 T Co

... pulse tyDe sources, regaraless “"of tne mode of operation.

Description of Controls

. } .<'

of the switch control the AVC time~ ¢onstant for praper racelver operation ;{,

Noise LimiterL,VIS:

- " The noise lin.ter swi*ch is indeoendent of other ccntrols and 15
-ugeful in greatly attenuating noise 1nterference from: ignition or aimllar

3

. Send-Receiver, S9:

The -send-receive switch Dermiﬁs desensitizing the recéiver during

transmission periods to prevent damage to the receiver, when’ operated in. :f?;;-
proximity to the transmitter and provides insuant retu*n to raception between g'*

tranamission perioda.. : : LT e e

Relay Receptacle, Jh:

The relay receptacie, on the rear of the receiver, is connected in
parallel with the gend-receive switch and provides for tﬁe connection of :
an externally connected relay, to perform the send-receive operation. Wnen -
.the relay is used the snnd-recelvs switeh is left in the "open” or "send"
pesition. ;

AYC-Manual Switch, S3:

The AYC-Manual Switch permits the choice of either AVC or Manual
sensitivity operation as desired, The AVC has a delav bias, which insures
maximea sensitivity for weak signals, : -

AF Gain Control, R93:

The RF gain conirol provides ad‘ustment 6% the sensitivity for

 signals of warious Strengt.h, whan inder the "manual® operating condition,

in order that the receiver sensitivity may be adjusted to suit the sigmal -

strengtn and prevent overloading, This control is also in the circuit when ;"

operating om AVC, in orier that the sensitivity may be adjusted to reduce’
andesirable noise during "off" periods in the transmission of the rece;vad

.signal, When it is desired te use the tuning meter for indication ‘of relatiie" _,ff

signal strength, the RF gain ccnt*cl ahoulu be at maximum. 'jt" .

sl

...
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TF Oain Contral, R123:

The IF gain eontrol at the rear of the receiver conirols the gain

~of the 1lst and 2nd IF amplifiers of the receiver. An improvement in the

- receiver signal to noise ratio may thnersdy be realized. An optimum setiing

of the control is such that L to 5 volts L. C. is available at the cathodes
of V¢ and V10, :

Audio Gain Control, Rak:

~ The audio gaia control adjﬁs@s'the-éudic_input~to the audic amplifier
tube, It should be adjusted for ‘the réquired audioc output when operati
on AVC and is best left al or near maximum when operating on MANUAL control.

Phone Inout, El:

Terminals are provided on the réar of the receiver for phonograph or
other audis frequency €ource input to the audio frequency amplifier,

t receptacle is provided on the rear of the receiver
ing an accessary, such as an electric clock or lamp.

AVC Switch, S15: » o .

. The AVC switch at the rear of the recesiver allows the AVC line to de
orought to terminal #3 of Ely for "diversity" operation. - The AVC lire is

“oroken for "local” operation to prevent interference between the two

receivers when tuned tc signals of different strengths,

-
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The following technical information concernimg the maintenamoe of ‘the
Receivers has been obtained from the Hammarlund Instruction Book, modificatioms
being made where required.

General:

This Receiver is designed for contimuous duty and should normally require
little attention beyond the replacement of tubes. An occasiocnal cleaning of the
gear teeth in the gear traim is recommended to prevent a heavy accumulation of dust
vhich may cause calibration error and improper operation of the gears. This may be
done with a small stiff bristle brush, turning the controls to obtaim access to the
different portions of the gears. No grease or oil should be used on the gears.
Operation and maimtenance of the Receiver will be greatly facilitated if the com-
teats of this Instruction Book are thoroughly digested.

Some sectionalizing of faults is posaible, if the fault is dggﬂhdstant
on all of the frequency bands. KNom-operation of the three lower frequency bands, -
with normal operatiom on the three higher frequency bande, indicates that the
fault is associated with the circuits of tube V7. If only the three higher frequency
bands are affected, the fault is associated with the circuits of V6 or V8, If only .. -
ome single band is affected, refer to HF Oscillator and RF Coil Assemblies in this -
section, -

Visual evidence of trouble is usually a burred or darkened resistor,
which if found, is likely caused by excesatve curtent due to a short circuited
capacitor or tube element at the load side of the resistor. In such a case, both
the capacitor or tube and the resistor rshould be replaced as indicated. Refer to
the Wiring Diagram, Dwg. No. D-159-1-4%5, and Parts List for location and values of
components, If the checks on tubes, fuses and visual imspection fail to disclose
the fault, the tube socket voltages and resistances should be measured and checked
against the values given in the Table of Tube Socket Voltages. Any appreciable
departure beyond a normal variation of approximately 15% from the values im this
table will generally indicate the component or circuit at fault. If the foregoing
does mot reveal the fault, then a stage by stage check of amplification ahould be
made. Any great difference from the values of input showm in the Table of Approxi-
mate Signal Input at IF and AF Stages for 20 Volts Output will indicate the atage
at fault. If a tuned circuit component, such as an IF transformer, RF or HF
oscillator coil assembly is found defective and replaced, only the replaced unit :
need be realigned. Follow the alignment procedure in Section 6, for the umnit involved, -

The IF Tramsformers, Crystal Filter, Beat Frequency Oscillator and the
3.5 BC Crystal Controlled Oscillator assemblies are each mounted on the chassis
independently of their respective shields. The shield can assemblies are easily
removed for inspection of these units, without disturbing the soldered conmectioms.
In replacing these shields, make sure that the grounding springs are im place om
the imductance adjuster screws before the shield is imstalled.

-17 - -
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Vacwum Tubes:

Weak or defective vacuum tubes are the most common cause of decrease in
sensitivity, faulty performance or fallure of operation im a receiver. Im case of
such faults, first remove the tubes and check them im a tube tester of reliable
design. If a tube tester is not available, substitution of a mew tube for each
tube type and position should be tried. Such substitutior is best made, one tube -
at a time in order that the faulty tube may be detected by the improvement or
restoration of performance by the new tube, '

Locating Faults:

If the dial lamps do not light when the power switch is turned om, check
for a blown line fuse, Fl and replace it at the rear of the Receiver from the aspare
fuses. An open circuit in the lime cord or plug may be checked by_plugging a lamp

- first in the power source receptacle and thea in the AC receptacle on the rear of
the Receiver. If the dial lamps light but there is no sound at all in the headphones
or speaker, check for a blown -B fuse, F2 and if blown, replace it with a spare fuse.
In replacing fuses, make sure that only a 1.6A Fusetron is inserted in the line fuse
holder and that only a 3/8 ampere fuse is inserted inm the -B fuse holder. Should
neither fuse be blown, nor replacement of the fuses restore operation, the Receiver
should be removed from its cabinet or rack and inspected for visual signs of trouble.
The table model receiver is held in the cabinet by two screws through the cabinet
bottom and by the four screws through the slotted holes at each side of the front
panel. The rack model receiver is provided with bottom and top cover plates which
should be removed for purposes of inspection and repair,.

Y
IF Transformers:

If a fault i4 traced to one of the variable coupled IF Transformers, Th
or I5, check whether the fault exists on all positioms of the selectivity switch
S5, or only on one positiom of this switch. If the faulty operation occurs on only
one switch position, check for continuity of the coupling coil associated with that
position, check for imperfect soldered connections at the coil and switch terminals
and check the switch contact involved. If faulty operation localized at ome trans-
former exists on all positions of the gelectivity switch, make the continuity check
on the plate coils, on the main grid coil and on the wiring associated with theae .
coils. Transformers T4 and TS5 and Crystal Filter T3 have additional ‘imner shield
assemblies that are held in place by the tension nuts on the adjusting screws, To
remove these shielda, hold the adjusting screws with a screw driver to pretent -
turning the screws and losing the alignment adjustment and loosen the tension nuts, -
using another small screwdriver engaging one of the slots. When replacing these
shields and temsion nuts, empley the same method and tighten the tension nuts just
enough to prevent the adjusting screws from working loose.

Beat Frequency Oscillator:

To remove the beat frequency oscillator T6, if the receiver is equipped
with the Crystal Frequency Control Unit T34, it will be necessary to set the
crystal selector switch S2, on its No. 3 position and loosen the four set screws
in the rigid shaft coupling and the two set screws in the disc on the selector
switch shaft. Slide the switch shaft forward through the coupling and disc,

c

”
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Beat Frequency Oscillator: (cont'd)

It may be necessary to remove burrs, caused by the set screws, from the switch

shaft in order to slide the shaft through the disc. HNow leosen ths four set -
screws of the flexible coupling on the BFO shafts and slide the coupling forward

on the BFO drive shaft in the front panel. Remove the BFO shaft bearing bracket

by taking out the two screws holding it to the chassis. Umsolder the leads from

the six terminals of the BFO unit at the underside of the chasais, being careful

to not overheat the wire of the shielded cablas since this wire is insulated with
polystyrene and is easily damaged by heat. Note that if this cable wire is

grounded to its shield, there will be no beat frequemcy voltage imput to the

buffer tube V12 even though the beat oscillator is functioning properly. There-
fore, with the shielded lead disconnected from the lug of the BFO unit, check with

a continuity or ohmeter the comnection of this wire to the buffer tube V12 and its
freedom from the chassis. Carefully observe the wiring of the EFO unit for correct
replacement. Now remove the two screws holding the BFO shield can to the chassis
and the two screws at the underside of the chassis and remove the BFO unit. Whea
replacing the unit, follow the reverse procedure., Before tightening the two screws
holding the unit to the chassis and the two screws holding the shaft bedring bracket,
adjust the unit and shaft bracket to obtain aligmment of the two shafts at the
coupling. Make sure that the shield groundimg sprimg is in place, with the bow of
the spring downward against the temnsion nut, before replacing the shield canm assembly. -

Ad justment of BFO:

With the AVC-MAN switch on AVC, and the SELECTIVITY control on the 0.2 KC .
position, tune in an unmodulated signal for maximum tuning meter reading. Set o
the CW-MOD switch to CW and with the BEAT OSC dial at O, adjust the top screw of the
BFO unit for zero beat. Turm the BEAT OSC dial to each 3 KC position and check
the output beat frequency against a known audio frequency source such as a good
audio oscillator. If the beat frequencies obtained at each 3 KC position is net
within the range between 3 and 3.5 KC, locsen the set screws of the BFO shaft
coupling and turn the shaft of the BFO with respect to the drive shaft and repent
the above, resetting the zero adjustment by the top screw of the BFO unit each time
until the above.range is realized. One set screw should be used just tightly .
enough to allow the drive shaft to operate the BFO shaft until the range is correct .
and then tighten both screws. .

Crystal Switch Adjustment:

If the mechanical drive of the crystal control switch has been disturbed,
it should be adjusted as follows: Carefully slide the switch shaft through the
disc and into the rigid coupling and being careful not to turn the switch, tightea
the four set screws in the rigid coupling, with the knob indicator on the No. 3
position as originally set under Beat Frequency Oscillator. Now set the crystal
switch on the No. 1 position and holding the disc in a coumter-clockwise direction,
so that the end of the slot in the disc is against the drive pin, lightly fastem
the set screws of the disc. When this disc is properly adjusted on the shaft,
with the switch im the No. 1 positiom, the connecting bgr between the two discs
should mot be under tensiom and should exhibit a slight amouant of play when tried
with the thumb and forefinger. When so adjusted, tighten the set screws, '

-17b -
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HF Oscillator and RF Coil Assembliea:

If faulty operation occurs in only ome frequency band of the Receiver,
the trouble should be found in one of the four coil assemblies for that band inm
the tuning unit turret. For example: Coil assemblies T13, 19, 25 and 31 should
be examined if band 7.4 to 14.8 MC only, does not perform normally. To remove
these coil assemblies, stand the Receiver on its right or left side and remove
the bottom cover plate from the tuning unit. Turn the band change control to
place the band in question in its mormal operatimg position and then turm the
band change control 2-1/2 revolutions counter-clockwise. This will place the
band coll assemblies parallel and at the bottom of the tuning unit. Now remove
the two springs holding one coil assembly in the turret and carefully remove it
by sliding it towards you and off the tongues of the shields. It is best to
remove only one coil assembly at a time and inspect it for defects or substitute
a replacement assembly if available. CAUTION: Make sure that the coil base is
firmly seated and secured by its retaining springs before going to the mext assea-
bly or turning the band change control. Failure to do this may damage the switch
spring contacts beyond repair.

Repeat this procedure until the faulty assembly is found. In checking
these assemblies, first check for continuity of the coils, particularly the amall
primary coils as in the RF Input assemblies, where they are liable to damage if the
Receiver is operated in the presence of very strong transmitter signals. In
replacing thése coll assemblies be careful that the end of the assembly nearest
the coil is toward the front of the Receiver,

Mixer Plate Coil Assembly:

Trouble in the Mixer Plate Coil Assembly Tl, is indicated if_the input
required at Pin 7 of V5 is found to be greatly different than the values shown ia
the Table of Approximate Signal Input at IF and AF Stages for 20 Volts Output,
and the gaim from Pin 7 of V6 is mormal. The cover plate and shield of Tl may be
removed for replacement of a defective component. If the entire assembly is to
be replaced, it will be necessary to unsolder all of the leads at both the bottom
and top terminal boards of the unit,

RF Tube Platform:

If the Receiver fails to perform normally onm any of the six frequency
bands and the previous tests indicate that performance of the IF and audio frequemcy
amplifiers is normal, including the gaim check in accordance with the Table qf
Approximate Sigrnal Input at IF and AF Stages for 20 Volts Output for the imput to
Pin 7 of V5, the fault is imdicated to be in the RF Tube Platform or in the main
tuning capacitor. Before removing the RF Tube Platform, it is advisable to remove
the top shield cover and inspect the main tuning capacitor comnections. Obgerve
that the tuning capacitor is operating properly when the tuning control is rotated.
Using a miniature tube adapter, apply a modulated RF test signal successively to~
Pin 1 of V1 and V2 and to Pim 7 of V5. For each of these positions of the adapter
and signal, tune through the proper dial setting for the signal frequency used.
Gain of the order of 5 or 6 should be indicated for each stage and loss of sigmal
will imdicate the section to be investigated for the fault. No signal output, whea
the input signal is applied to Pin 7 of V5, will indicate trouble in the HF

~ oscillator section of the unit, With the covers removed from the tuning capaciter
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RF Tube Platform: (comt'd)

and T1, unsolder the blue, white-black, red-white, red-green, yellow-bdlack and
blue-red leads that come from the tube platform at the top of Tl. Unsolder the
leads from the tuning capacitor rotors, stators and ground straps at each section.
Turn the Band Change control one-half turn froam any band position in order to have
the band switch contacts disengaged and leave the band switch in this positionm
until the RF Tube Platform is replaced, otherwise irreparable damage to the switch
contacts will occur. Remove the four screws at the corners of the top of the plat-
form and the four screws at the side flange and carefully remove the platform. In
handling be careful to prevemt damage to the switeh contacts of this assembly.
When the umit is ready to be replaced, follow the reverse of the above procedure,

Main Tuning Capacitor:

If it is necessary to replace the main tuning capacitor, the procedure
is as follows: BRemove the top cover and unsolder the leads of the capacitor as
described under RF Tube Platform. Brimg the capacitor to full mesh by means of
the tuning control. Carefully remove the spring and drive link at the froat of
the capacitor. Remove the single screw that secures the capacitor frame front
plate to the gear plate, looping a piece of small wire around the spacing washer
between the capacitor and gear plate. The froat capacitor plate is located and
held in positiom by two dowel pins and will not move when the front screw is taken
out. Now hold the capacitor by its frame with one hand and remove the rear sup-
poertimg screw and spacer. The capacitor may now be moved to the rear, to disengage
the dowel pins, and lifted from the Recelver. Follow the above procedure in
reverse when replacing the capacitor. -
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Comrurnications Receivar

APPROXIMATE SIGNAL INPUT AT IF AND AF STAGES
FOR 25 VOLTS CUT2UT

[ BAND SWITCH { FREQUZNCY Wr INPUT TO ﬁ??RbX.bgaPUT
s.,_...,.-,...._..,u._..‘._,. .,.....wy-,. - ; - R ‘

{ Any i Audio LD eycles Pin 5, V17 - 3,5 volts

g .Any ' g Audio LOO cycles : Pin 2,.V163 . .3 volts §
D135 - kS me | Mod 8P ESS ke | Plal, M1 | .35 volts |
g 1;35 - 3.L5 me z; Mod RF LSS5 ke g ®in 1,'V10> 6030 microﬁolté“"-
1.35 - 3.h5 me Mod RF L35 ke Pin, V9 i 110 microvoit';"'
%, 1.35 - 3.L5 me  Mod RF LS ke ; Pin 1, V7 3 QQ microvelts ]
E 1,35 - 3.Lk5 me Mod BF LS55 ke Z Fin 7, V5 { £S5 microvolts %
g To40 = 1L.8 me : Mod RF 3.955 me .g Pin 7, V5 % Lo micrgvolts> |
é 7.0 - 1L.3 me % Mod RF 3,955 mc ; Fian 7, V& g 250 microveolts

Cutput measured across a 600 ohm rasistive load at outpui terminals
eceiver, RF signals modulated 370 percent at 43D cycles. S?éh 1s
olied to tube grids through a .01 mfd capacitor, Selectivity gi¥itch at
ke, AVC-MAN switch on MAN, CW-MOD switeh on MJID, RF 3ain and audio Gain

at maximuwm, HFO switch at Internal; AVC switch at Int, EFQ, Fasi; 3.5 ¥C
- Osc, switch ai position #3,

v o
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The’ alignment of a modern communications receivnr requires precision

- Under normal service thue receiver will stay in alignment for ext;gmely
conssquently realigmnment should not de attempted o, =
unlass all other 0055151e causes of a particular trouble have been elim;nated.

long periods of time,

‘ ihst"hments and .a thorough knowledge of the tircuits involved,’
being a double super-heterodyne, the alignment nrocedure is even more involved
" than is usual, o .

Lirs P

wWhen it has been determined that any realignment should be attempted, s

great deal of caution should be exercised in making the adgustm@nts* as any.

required readjustment should not entail more than a sli*ht angu;ar motion

of the adjusting SCrev.

Alignment of the IF Stages:

The low frequency IF should be aligned first,
the low frequency IF involves the use of a sweep fregquency-< ...
Since these instruments are not avail-’ : )
able at the average service station the alternate method using an amplitude . u--. o
modulated signal generator and an output meter will be descrived firsty~ o, L %
The additional information required for the visual alignment method will be

wcovered in a later paragranh. . : '

gignal

The 31gnal generauor should be coupled to the grid of the mixer

tube V5 throuzh a capacitance of approximately ,01 mfd.
adapter will be required to make the mixer grid conneetion available.
an adapter is manufactured by theé Alden Manufacturing Co. -

A mintature tube’

should be connected across the output terminals of the receiver or the

speaker voice coil.
Control.

Seiectivity
Send -~ Recelve

- CW = Mod
rhasing
AVC -~ Man

" Audioc Gain -
RF Gain
Band Switch
pial
HFO
AVC

© 3.5 me Osc.

- IF Gain

The receiver confrols shculd now be set as follows: )

Pogition -

See toxt o
Receive ' .
Arrow - :
Man .
Set. for approx, 20 volts
See {ext

1.35 - 3.45 me

2.5 me

nInt "

"Int " EFQ1 F&at

#3

Max, CCW -
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" Alignment of the IF Stages: (cont’d):

, The si&nal generator should he moduAated 30 percent at LOO cvcles.
Turn the selectivity switch to the 3 k¢ position and advance the FF Galn-
Conirol to maximum, Set the signal generator fFeQuon:y to L5S kc and

adjust 1ts outpui until some de2flection is noted on the ouiput meter,

Refer to Jwg. No. A-15910% for tne lccation of the various alignment adjist-
ments, Adjust L2, LLl, 13y, L39, L36, and L32 for maximum output, reducing
t2e signal generator output and the RF Gain control as required to prevent
everlocad or excessive output. Now turn the selectivity switeh to the narrowvest
vosition, .2 ke, and adjust the signal generator frequency for the maximun
cutput., Inis establishes the correct signal frequency by the LS55 kc crystal
for tre T awplifier and the frequency of the sgignal generator snculd rot

be d‘s*'*hed for the remainder of the low frejuency IF alignment, unless it
should be io raocheeck this establishment af crystal frequency to make sure
that the signal generator fregquency has not drifted during the- alignment.

Ths selectivity SW"qu is now turned to tﬁe 3 ke position and LL2, LLY, L33,
123, 136, and 132 are again adjusted for maximum output. Now turn the
selectivivy switch to the 1.3 ke positien and adjust L37 for maximum outout,
Balcre cuanging this set-up the 5FC should be turned on by throwing the
Ci-¥cd switch te CW and checked for zero peat with the BFQ knob dial at its
erc readins,  if necessary Lil should be sdjusted for zero outzut., This
check and adjusiment of the 5FQ shculd be done with the signal generator
carrier unrodalatad,

Y

4 A

[AEN I

!

,’:
i

The procedure for the wisual method of aligning the ilow fregquency
should e tne same as the above except that the adjustments are made for
n un annlitude and ceingidence of the oscilloscope inmazes. The
oe verticsl inouat shoiuld be connected across the dioae detecior
wance, [rom the junction of R6L and AR5 to chassis,

The 2,5 mc crystal oscillaver used in <he second conversica :sci*lanor
circuit may ue accurately adjusted to frequency by use of osciliator srimmar

condenser G171, To adjust the oscillator f"Eﬁ’ency zerc beat a harmonic of

a 500 ke or 100 ke crystal with WwV at 2,5 or 5 mes, A crysial harwonic may

then be used a3 a seccrnaary standard against which the 3.5 sc crystal may

be zero beat, :

The nigh frequency IF should be eligned next, Set the band switch
to the 7.L - 1L.2 mc band., The selectivity switch should be in the 3 ke
position. Adjust the signal generator frequency to 3.955 mc and adjust L}l,
L33, and L3L for maximum output.




= al .ih”t cond:
, may_be used as a f‘requency _standard a.b,;mltipleé‘ cif. 3.5 me’ from 10:5 me . .
upwards. - I ordér to deé this, "in wriev;or»tne ccmplcta,shieldmg hgainst
'-“ra&iation from this oscillator; it“}gili e 1 ‘
a ‘hro foot lengttr oi“ inauIated wire 't& Aths

" To q.dequately align. the RF Ampl fier md HF Qaeilla.tor an accurately
calibrated. 31gnal ‘generator and an ontuut meﬁer are requirad.‘vThe frequenciea
required are shown below. - The -kocatian of -the aa;justments is shewm in - :
Dwg. No. A=159108. " Use af this drawing should be made in following this®
part of the alignment which W¥ill now be’ dnscrihed for one freqpency beand,
The same procadura should.then b= foIlewod for the otﬁer frequency*bards.

To align the .Sh -.3; oc, bard tne 51gnalﬂgener¢$or is ccuoled to tha'
antenna -tnput terminal through a 100 ohm carboen resfstor. - The generator ©
. should be modulated 30 percent at 400 cycles-and" the~output ‘meter -connected
across the receiver output termiflals, The receiver contro s shculd be set
as follows: .’ - -Qf“”ﬂ i RS C - S

Controls , R o 'f"f5”03¢tion

Selectivity S e "-'3 ke - _ : BT
Send-Receive - o T Receive S TS R
AVC-Man .- S 7 See'text | )

Audio Gain o o .7 - Set for approx. 20 vclts

RF Gain . S . “Seebext . . '

Badd Switeh - - . . Ty . - Set for band to be a.ligred

1o B R A j>.’f‘fg‘f,:11nternal ; i;;’

AVC LT e e LT b, BF.., Faat

3.5 MC QO8ec, =~ . o #Y L e




e

'

x

; Set—the receiver and aignal. e
ccnzrol should be set at’ maximnm ‘and ‘the &W The:
" HF "0se.. L adjustment shown ‘below: should nég*b Cset fqp maximum 0u~aut:_
Then the Ant., 1st RF.and 2nd BF L.adJpstments:she X L
“output.. The receiver and signal: ‘generator . dials are¥nqw-£st tq 1,3 meiand .
‘the' C adjustments, shewn belaw; shotld be: gdjuste"farwmnximum‘oatput Inv;=
_the same order, beginning"with the:Qsc, ﬂ'idjustm - and. then makdng tha €' -
“‘adjustments for the Ant., lst RF and 2nd .. ThYs. ‘p‘x‘-oceduﬂ shcmia be care-.
fully repeated un il no increaseAin outputfcan be reall edy- =t L N

1
o

O F01~0w’ng the freouencies shown oelcw, align the_remaining banus
using the same procedure as. aoave.,;- 4

. N . ' .
: . . : A Pt

in MC ' 05,4"1-35' 1-35;‘33 hs johg-}zo’h : 7-’4"113.8 ¥ 1’1-‘8129 7 29'0 ‘5}-‘
{ RF & HF Osc. .56 . l.h‘ i 3,75 '"°;§;§:@. \AiSQO T 30.0
3 “Adjust L at: ] ' . - F - T -
Adju C at: " i Sk

.22
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Radic Rec eiver

1"f‘

Voltage to chaasis. Heasurement{ﬂad.e ivi‘it.*;' ‘deston Hodel 663 Yol {., G T

’;{.Ohnureter, except those:indicated by astérigk were nade with: Fea.suramentq SR
Corp. Model 62 VTW, and those ‘indicated by + were made with RCA' Vol’t. IR
Onmyst.,” Line voltage 117, no signal input. ~ udio uain Gontrol ‘ﬁ mn,.mmn '

and CW—%UD switch on "Cd'"
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' Imstruction Book
Radio Receiver

9o

Symbol
Cia, B, C, D, E, F, G,
x .

c3, 5- 19, 20, &, 22,
23' Zh’ z’i 29! m k'l’
b2, “3- kh, 47, "9. *61,

o“‘

€6, 68 70, 71y 72,

73, Th, 939 100, 102,

103,
109,
122,
1#6 °

104 105, 106, 108,
115, 116, 118; 121,
123, 127, 135, 136,
148, 153, 15k, 155,

156, 157

c6, 30, 50

c8, 32, 52, 132
€9, 33, 53
cu, 17, 35, 55
c12, 138, 145
Cl4

c15, 139

c18, 25, 45, 75, 1o,
112, 113

C37, 57, 67

€3, 59, 99, 134
*C60, 88

*C62

*c63

*C65

c69, 107, 117, 12b
7

A}

Type 159 Model 1 N

ELECTRICAL PARTS LIST

Description

Capacitor,

Capaciter,

Capacitor,
Capacitor,
Capacitor,

Capacitor,

Capaciter,

Capacitor,
Capacitor,

Capacitor,

Capaciter,
Capacitor,

Capacitor,
(;g’citor ’
Capacitor,
Capacitor,
Capacitor,

Capacitor,

variable, 8 sectioms

0,01 mfd

20 mmf
2400 mmf
33 mmf
150C maf
7 mmf

1000 smf
15 maf

100 mmf

85 mmf
51 emf
12 mamf
2200 mmf -

39 mmf

Variable

220 emf
3300 maf

- 28 -

Part HNo,
35001 -G1

Y

23034-8

- 23003-41-C
23011-40-C
23003~k5-C
23011-62-C
23061-168-F
23011-58-C
23061, 155-J
23003-94-C

E

23071-59
23003-87-C
23023-65~UJ
23011-17-C
23003-47-C -
11726-G109
23003-102-C |
23011-69-C

t EEEEEEE EEEEEE



' Instruction Booi
- Badio Reeeiver

C93

Cc95

c96

€97

C11l

Cllk

c119, 125

€120, 126

c128, 151, 158, 159,
160 A

Cl294, 129B
C1%0

c13L, 133, 187
€137

C140

Clhl, 1k2

Descriptien

C;jacitcr.
Capacitor,
Capacitor,
Capacitar,

.Capacitor,

Capacitor,

Capacitor,

Capacitor,

Capaeitor,
Capacitor,
Cepacitor,
Capacitar,

Capacitor,

Capacitor,

Capacitor,
Capacsitor,

Capacitor,

Capacitor, 10 mfd, 100 volt, HS Can,

04 mmt
5 smf

810 mmf
10 amf
1200 mmf
120 smf
190 maf
92 mmf

S1 mmf

379 omf
k2 mat
610 mmf
65 mmf

Variable
270 mmf
300 maf
1300 mmf

olectrolytic

Capaceitor, 2x.05 mfd, HS Can, paper

Capacitar,

Capacitor,

Capacitor, 0.25 mfd 200 volt

Capacitor,

Capacitor,

27 omf

430 amf

1000 emf

100 saf

29 -

b4
i .

EEEEEE

EEEEEEEEEEEEEEEEEE|

Electrical Parts List
Type 159 Medel 1

| 23003-104-C -

23003-105-C
23011-61-C
15462-1
15k61-1
23023-71-UJ

| 23003-109C

23911-79-E
23015~-27-A.



Badic Beceiver
€143, 147, 149
U
€150

Ci524, 1528
C1614, B, C

c101
c162
C163
C16h
C165
C166
C167
€168
€169
c170
a7
c172
c173
C17%
an
+ 176
c180

c182

c183

_ 'Mcﬂgtinn

Capacitor, 5100 mmf
Capacitor, 0.05 mfd
Capacitor, 2500 smf, 800 volt
Capacitor,-0.01 ntd |

Capacitor, 3x20 mfd, 450 volt,

HS Can, elcetrol;tic
25 smf wvarisbdle air trimmer
0.007 mfd + 5% 300 volt mica

0,007 mfd + 5% 300 volt wmica,
matched to within 1% of Cl62

100 m=f + IOX. 500 wolt wmica

100 smf + 5% 500 volt silver mica
0,01 lfd * ZO% 300 volt mica

100 maf + 5% 500 volt mica

10 maf + 5% 500 volt mica

0,01 mfd + 205 300 volt mica

. 0,001 mfd + 10% 500 volt mica

0.01 afd + 20% 300 volt mica

0,01 »lbfd t 20% 300 velt-niea

0,25 mfd + 10% 120 volt molded paper
0.01 mfd & 20% ,3{30_»11: mica

300 maf + 10% 500 volt mtca

0.0l afd + 20“300 volt mica

0.01 mfd » 20% 300 volt mica

0.001 mfd s 10% 500 volt mica

0.001 mfd + 10% 500 volt -_1&

0.1 mfd + 20% 200 volt paper tubnlnr
capacitor

-3 -

EEEE

3

- SAR

SAN

SAN

HIC

SAR

SAN

SAN

SAN

15463-1

APC-25

C 06270

K 1310
KR 1310

K 130
K 1810
¢ o110
K 1210
¢ 06110
C 06110
3h5

¢ 06110
K 1330
€ 06110
¢ 06110

K 1210

K 1210

Type P82
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Symbol -
C184
Cc186

K9

F2

i, 2, 3, &

Jl
J2
93
Jh
J5
J6

J8

" Eleetrical Parts List

Deseription A
00117-fd. + 20% paper tuhullrcapncitor -
6.25 mfd 600 volt |

2 screw ferﬂnal, phone input

4 gerew terminal, audio eutput

5 1ug terminal screw type binding lioat

Fuse, 3 amp

Fuge, 1/4 amp pigtail’
Fuse holder

Fuse holder, spare

Dial lamp, No. &7 Mazda
Dial lamp socket assembly
Antenna input socket

IF output socket - monitor
Phone jack

Relay receptacle

AC sutlet

Coaxial receptacle
Coaxial receptacle

‘Coaxial receptacle

Siagle phono jack
Coaxial receptacle

RF imput assembly, includes C2, €3,
Il and switch contacts for S1A

RF input assembly, includes Ch, C5,

-3 -

‘__yp'_._lsguodoll-

5 55 EEEEEEEEEGEENEEEE

Mfr. Part No.
AED _ Type P82
23915-1
kook-5

31141-1

205
2405

15928-8
15889-1
. 15923-1
159231
16004-1
31453-1
15959-1
16111-1
5066-1
35013-1
350131

-83-1R
831
85-1R
81-4

g

5

83-1m
BAM  31387-G-1

-

. BAM ° T1390-G-1
L2 end switch contacts for Sli . T



L7, 1&, 2L,
35.
s
110

i1l

112
113
L1s
ALY
L7
Ll&

119

Descriggion;»,

-.’RF Input aase:bly, includea'c9,

39, L13 and switch contac s for SlB

'R17 and switch contacts for S1C -
" Same as 19, includes CiS, b9, 116, - HAM 3
A Rlﬁ and switch contacts ror S1c ;-»_""~a_“yf1jf”

_Ll?j H19 and suitch contacts for s

. Sase’ as LIl, includes CSh, 53, 55, LlB
.320, and uvitch.eontacts ror s’ -

 .Same as 112, includca 056, SZ, Ll9.l
i.cnd switch contacts fo: Slc :

‘,’v

RF Input 2
23 and S ﬁ contacts for 811

Lb and suitch contactu ror SlA

RF Input aszembly, inclndss 012, 13, lh, V"
LS and auit h-contacts for SlA RSt R

RF Input}asSembLy, includes ClS, 16
17, 16 ajd dwitch contacts-for Sik
’ T ;,; ~> :\

RF Choke, 192 mi"rohenries _
n

. e
‘ . . .

RF Transformér assembly, includea 026, . ﬁAsz
27, 18, R? add suitch cantacts for SlB R

FF Transformer assembly, include: C?B
29, L9, RS ahd Switch contacts for 513

RF Transform&r assembly, includes €30, " HAM:
31, 32 LlO &nd switch contacts for'51B -

RF Tranéfo*mér assembly, includes 333, ‘HAH
34, 35,111, R10 and switch contacts = -y . - -
for S1B : T

RF transformer assembly, includes 36, HIH“‘
37, L12 and switeh contacts for SlB L

RF Transformer assembly, includes CBB HA;

Samé as L8, 1ncludes Cu6, L7, L15, ‘ ’}’Hlif

Sama as LlO, includes cso, 51, 52, _fq 1'HAM
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- Radio Receiver .

:13” L2g . :?;_.. . assembly includea 076 17,

L 0 LT L25 and awitch contacts for SlD

L2k ' ' HF Osc,
: - L26 and

'f,ﬁ‘,v',iv t?? ”i;g. . HF Céé:'assembly, includeu 083,
: - ‘ E27 and uuitch contacts tor SlD

’LéB‘ - AA” P Osc. aasembly, 1nc1udea 086 ,8?,
5‘?*;' 89, L28 and suit h contacta !er‘Slnw

129 S R Osc.
R ,AL2.9

130 7“HF:6§6. aasembly'includad C9h,
LBO and swi ch contacts for SID

w? - RF. Choke, 3. 8 mnuhem-ies'
8 RF Ghoke, a.ohms dc

HF. Choke, 2.‘ chms de

sk o '>0 mill*banrles RF iron core choke, ;,i .
I, 100 ma AT ;

80 millihenries RE choke



'1 +Pz

sP8

’.+P9i

. *"10

m’, 13, 26 .

12, hh, 52, 57,

lb., 39, hB 53

6, 16, 29, 30,
102 .

R2,
82,

5,
i,
83,

R5,.
110

15! 32.103 to

‘R7, 8, 17, 18
ﬁ9, '19

R1Q, 11, 20, 2

’.'Rzz, *23, 6l 5, 77

. N *RZLL’ '._5. v'
- REtI“,_ A_ . j", r- .
S, g, ke,

Sky 58, 80

“Powar plng and cordv

‘V“Antenna Ad&pter cunnectcr

Coaxtal plug. AN-P§259 ’

[3

7 Coaxial plug AN-PL259

Single phone plug, 1/8" dia-
. meter nickle plated :

Coaxial plug Ah-PL259

‘ Res*stor, ElOK obms 1/3 watt

' Resisnor lOK ohms 1/2 watt .

Resistor, 33K ohma 1/2 watt

Resistor, 1000 ohms 1/2 watt

" Resistor 510 ohm3'1/2 watt

_:Rasistor Sl ohms 1/2 watt
‘AReaistor 2h ohms 1/2 watt
nReais tor, 22 ohms 1/2 vatt S
Rés;éyog L7K ohms 1/2 uattl ;_-
-‘Hésiétor iGO:ohm§-i/2'wit£:i_a.

’ Rasistor 150 ohms 1/2 wnttj

Eesistor 6800 ohms 1/2 watt

"Eeaistor 2200 ohms 1/2 watt

Coaxial‘plﬁg ANhPi2§9 bﬁi;fffl>%"ﬂ

HAM |

‘\— .r'
K

- HAM }f,

- '15987-1

S

3 19309-27831-*;

}.9309-28231‘«' -

a3-1.=lp
3.159 L _
83-15u
s, s

83-18P -
193l?i7GBF

19309-h93F

CL R I L1 L =T '

e 1-9309-’17‘05?4 S

"'v:19309-193ar
o t19309-189m‘
;;_;:,119369-93? X
| "‘19309-8933

: 19309-2598F -

19309—318F




:.R96'

W2, 50, 55

RLS

w6, %
BT, 66
RS9

RGO, 61

RE3

R69, 7L

R72

R78, 93
R79
R3L

. RSS_
R9S
R37, 88
R93

: R97
‘399 .

: .;3°Resisuor

B3, 35, 38, L3, S,
- 56, 62, 67, 68; 15,
165 81,100

1tResistor

" Resistor
. Resistor

’-ngistor

ﬁesistor
Resistor
Rasisfor
Resistor
Resistor
Resistor
Resigtor
Resistor
Reei#tor
Resistor
Resistor

Resistor

" Resistor

" Resistor

Resistor

Resistor
includes

Resistor

Resistor

B

1500 ohms 1/2 uatt

1oox nhms 1/2 watt

22K ohms 1/2 watt ~
20K ohns 1 watt ;"

10 ohms 1/2 watt’

240 ohms 12 watti

1100 ohms 1/¢»Hntt ~

18K ohﬁ; 1/2 watt

2200. ohms 1 watt

i megohﬁ 1/2 watt -
27K ohms 1/2 watt
varisble 1080 ohns -
20K onms 1/2 watt
S6K ohms 1 watt
UchMmi/Zmﬁt"

680 ohms 1/2 watt’

variable SOOK-§§@§:\4

2500 chms 10 watt - ..

82K ohms 1/2 watt’
120K ohmg 1/2 watt

variable SOKvohms
switch 310 :

3. 3 meaohms 1/2 uatt

360 ohms 1 watt

L,

L 4

HANM

HAM

HANM

 HaM

, -;‘},‘19309-5331*
‘ .719309-97BF

' 19309-1788F |
... 1936a7gER
~ 19309-1EF

19309 -2015F
15309-208EF
19309-795?' |
19310~57EF
19309-1zia§

19309-83-BF ¢ - -

153631 -

19309 -218EF
19309-186BF'
19309-1138F

19309-LSEF

. 153k2-11

19396-1

19309-2873F . -

19305-18187
153k42-21

19309-133BF

19310-211EBF
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Symbol
nol

B36
R86

R89
R111

R23
m124
mS

R128

R130
ns3

‘Type 159 Model 1

- Description

Resistor, variable, 25K olms
47K ohms + 5B 1/2 watt comp. res. .

68K ohms + 10% 1/2 watt comp. res.

B
e
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%

68K ohms + 10% 1/2 vatt comp. ress

470 ohms + 20% 1/2 watt comp. res.

500 ohms potentionf‘r, ]J‘F‘ shaft,

screwdriver slot, 1/4" lomg, wirewoumnd

75 ahms + 5% 1/2 watt comp. res.
A7K ohms + 10% 1/2 watt comp. res.
20K ohms + 9% 1/2 watt comp. res.
220K ohms 1-_ 10! 1/2 watt comp. res.
iOX ohms + 10% 1/2 watt comp. res.
10K obms + 10% 1/2 watt comp. rea.
470K obms + 10% 1/2 watt comp. res.

10K olms + 10% 1 watt comp. res.

1.6K obms + 5% 1/2 watt comp. res.

20K ohms + 5% 1/2 watt comp. res.
75 ohus + 5% 1/2 watt comp. res.

100K ohms + 10% 1/2 watt comp. res.

‘#7(! ohma + 10% 1/2 watt comp. res. .

22K ohms + 10% 1/2 watt comp. res. _f‘"

10K ohms + 10% 1/2 watt comp. res.

1K 2 watt compoaitiom pétontioucter.
linear taper, screwdriver adjustment

68K obms + 10% 2 watt comp. res.
100K ohms + 10% 1/2 watt comp. res.

100‘ohms + 10% 1/2 watt comp. res.
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DEDT sttt 1.4 diamet,e;ihaft
.l/h" long‘
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St 3 3 éfreult, h posn.ion rotaxy switc‘x,
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.‘lﬁxer pla»a eoil assembly 1ncludes ’ HAM E 51133-GI-’
BT, 69,70, 1337y WAL 1 L e T T

.‘IF Transformers -aasembly, 1nc1udes e HAM ,
09’1, 98 99, L33, 3!;, R35 R

* Grystal filter assembly, includes do’(, HAM
no' m’ 112' 113! nh’ LBO, 37' : d
L Ll Rhl, : ; . , " |
fo TH e F Trsnaformer, fhicTodes c117, 1.18 CHAM - 31102-GL°

ST 119, 120, T-BE 239, BOj Rh9 L T

includes 0123, 12h 125, :
h3, RSh e
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hBeat Erequenuy Osce anays incly
0130, 131, 132, 133, 13&, ‘bhh,
‘1&6 376 1T

X Standard Mlmature tube  '
'[Standa;-d ngL" ture tube |
= .5 | Standard ‘miniatire tul;e i
V6 ‘ .Standard,"m:ﬁatnre :

: mniature tubo :

wec ‘Standard mini‘.ature ‘bube :

"f'Stmdu-d, i ndature. tuba

T TR 'Standard miniaturt; i.ube'.f-”."
1L ; ” Standard, minia.ture \.ube
ez - 'Standard, -u:mature tube
3 - ., Standar:l, mf}.matum ’cuhe
V1ik | o faStanda.ri,, mini.a.ture uube

"‘~«

vis ‘-‘sundard miniature “tube -

-

6 - AStandard, ,minia";.x.gre tqbe. )
's & S 'Sta.ndard ‘tube -
V13 A. ’ , St&ndard, mimat.ure tube -
T S ‘Standard, tuba

V20 o 'Standard, muﬂ.atare tﬂbe

X1, 2,6, 7, 9 'I'ube sockat mininturo
lD 11’ 12, 13,
lh, 15, 18, 20
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Instruction Book o B ' ‘
" Radio Receiver R Type 159 Model 1 -

MANUFACTURER'S DESIGNATION

Mfr, Federal

Code Moo Code HNo. lla__-_g
AR . 00656 Aerovox 'c};x;ponﬁén'

. AHH 04009 Arrcv-mt & ]!:g.;m; kloet:ric Company
ALB ' 0l121 ' Allen-Bradloy G‘ntpan:
ANP 02660 | . Anerican Phenulic COrpornt!.on
BLI 7103# ' 5111-;_ Electric Company, Incorporated
CEN 71590 " Centralab | )
CIN 71785 Cinch Mapufacturing Corporation.
HAM » 8os83 Hamparlund .Co-pan, Incorporated
IBC 75042 Int?atiom Resistance Company
MAL 37942 P. R 'Mallory % Company, Incorporated
MEI 76384 Meissner Manufacturing, Division of

Maguire Industries, Incorporated

MIC 76435 Micamold Electronics Hanﬁfacturing Corp.
NIL 76493 | J. ¥W. Miller Company .
NRC 88]:83 Northern Radio Company, Incorporated
SAN ' 00853 Sangamo Electric Corporation

SHT - 83330 Ecrun H. Smith, Incorporated
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CYCLES PER SECOND
CURVE - Andioc frequency amplifier, Input to phono
terminels,
—————— CURVE - Overall fidelity at 2,5 me., Modulation
30 percent, Selectivity switch in 13 kc position,
BF Gain set for 20 volts output at 400 cycles,
Output measured across & 600 ohm resistive load.
andlo gain control at meximum for both curves.
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