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INTRODUCTION

The Hammarlund HQ-110 is an all-new amateur com-
munications receciver representing entirely new con-
cepts in electrical and mechapical design., It will
Provide years of top perlormance with minimun main-
tenance. The H@-110 has a self-contained power
supply operating from a 60 cps, 105-125 volt AC
gource, Power consumption is 80 watts, The Ham-
mariund HQ-110-C incorporates atelechron automatic
glectric clock-timer in its design. The expurt model,
HQ-110-E, will operate from a 50-80 cps, 115-230
volt AC source. Because of possible varialions in
power supply operatingfrequency, the automatic tuner
and cloek are not incorporated in the export model.

The HQ-110 is a superheterodyne receiver wilh a fre-
quency coverage of the amateur bands as follows:

160 meter band, 1.8 to 2.0 me, calibrated in
5 KC divisions,

80 meter band, 3.5 to 4,0 me, calibrated in
5 KC divisions,

40 meter band, 7.0 {o 7.3 mec, calibrated in
5 KC divisions.

20 meter band, 14.0 to 14.4 mc, calibratled in
5 KC divisions,

15 meter band, 21.0 to 21.6 me, calibrated n
10 KC divisions,

10 meter band, 28.0 to 30,0 me, calibrated in
20 KC divisions.

6 meter band, 50.0 to 54.0 me, calibrated in
50 KC divisions,

A 100-division, 0 to 100 arbitrary scale is provided.
Double couversion is employed for the 40, 20, 15, 10
and 6 meter bands.

A single conirol provides extremely fine tumng lor
the separation of crowded signals. A very high sig-
nal-to-noise ratio, plus the famous Hammarlund noise
limiter cireuit, permits full use of the receiver's en-

cellent sensitivity on the weakest signal. A Q-Mul-
tiplier is provided {or varying the selectivity of the
recejver,

A pew audio outpul circurt feature is the Auto-Re-
sponsc, which automalically narrows and widens the
frequency range of the audio outpul, according to the
garn required, This fealure permits higher Ddelity
reception on stronger signals, while providing the
sharp cutolf required in receiving communications
under adverse conditions. A second advanlage of the
Hammarlupd Auto-Response is the rapid damging of
the audio power in the speaker voice coil which greatly
minmizes undegirable speaker "hangover." The re-
celver may be used witheither speaker or headphones.
Fast acting AVC maintains a constant audio level.
Adequate filteripg practically eliminates AC power
ripple.

The HQ-110 is equipped wilh a stable beal frequency
oscillater which provides the operator with a continu-
cusrange of audio toneswhen receiving telegraph code
signals. When used in conjunction wiilh the @-Multi-
plier, single signal reception is assured.

A100KC crystal -controlled oscillator is incorporated
to provide 100 KC check points for precise calibra-
tion on all seven bands.

A linear detector is provided [or the optimum recep-
tion of SBB and CW signals.

An "8" meter 1s provided to obtain accurate readings
on received phone signalsand to assure "on-the-nose"
tuning. A send-receive switch is provided lo silence
the receiver while transmitting.

Large, comiortable controls in logical groupings are
provided for greatest operating ease, The new futur-
islic front panel is clearly marked to permit full at-
tention to the operation at hand.

The HQ-110 was designed with you 1n mind, You'll
have many hours of pleasure and use in operating
this truly fine communications instrument.



RECEIVER

a el ]

Figure 2. Installotion of Single-wire Antenno

|~ 300 OHM TV TWIN LEAD

\L RECEIVER

O
G

g._/

=3

a

Figure 3. Installution of Folded Dipole Antenno




INSTALLATION

UNPACKING

Unpack the recewver carefully, Make sure the tubes,
associated tube shiclds and piled lamps are in place.

SPEAKER CONNECTION

Connecta 3. 2 ohm permanent nagnel dynamic speaker
(Hammarlund 3-100 Speaker) to the two terminals
marked SPKR. on the rear of the chuassis, (Note Fig-
ure 4.} For best performance do not place speaker
on top of recerver eabinet,

POWER CONNECTIONS

Belure inserting attachment plug inlo power oullet,
make certain power source 1s of proper voltage and
frequency. (Refer to paragraph one of INTRODUC-
TION, )

INSTALLING ANTENNA

The HQ-110 is designed (o gperate with a single wire
or a bhalanced type antenna, The front panel antenna
trimmer control (Figure 5) permits a good match to
niost antennae systems of 50 to 600 ochms.,

Foar peneral coverage, single wire antennae ot 20 tn
50 leet length will provide surprisingly good recep-

tion. A long single wire vuildoor antenna, such as the
one shown 1n figure 2, will generally provide cotinely
salisfactory performance.  This wite may be 50 Lo
150 feet long,

For best reception, the antenna should be solaled as
muchas possible front peighboring objects and at right
angles topower Ines or busy nghways so as Lo mini-
mize possible interference pickup.

Optimum performance on a particular amateur band
ol other narrow tuning range will be obtained by using
a tuned half-wave dipole or folded dipole fed wiil 300
eloy transmission tine or other suitable lead-m, as
shown i tigure 3.

To tune the one-half wave length dipole, the {ollowing

tormmuia lor the length of lhe aatenna may be used
Lenpgth ((eel) = 468

Freq. {MCS}

Euch half (1/4 wave length) is halt the lenpth tound
{rom the above lormula,

A good ground, although not always necessary, wili
generally aidan receplion and reduce stray line b,
Reversal of polarity of power cord pluy may possibly
further reduce line humn 1 some locations.
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Figure 4. Connection Points at Reor of Chossis
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CAL BET Canlral

"B Meter (Carrvicr Level)

FHREG. Coalrol fip- Mubiplier)
SELECTIVITY Contral (G- Mulbiphler)
FUNCTION Swileh

ALUMO GATH Comtrod

LIM Swilch [Moise Limbler)

INDEX
Mih,

CONTHOL

TUMING AANGE Swileh (Band Selecior)
MAN-AVT Swilch

SEMSITIVITY Contraol

TUMING Contril

ANTENMA 'rimier

W PITCH Conirol (Beal Frequency Oseeillidor)
Tolechron Auvlonedic Cluck {Timer)

Figure 5. Locotion of Controls



AM RECEPTION

OPERATION

For AM receplion L(he position of Lhe conlrols should

be as follows:

FUNCTION Swilch

TUNING RANGE SWltCil

MAN - AVC Switch .

FREQ. Coutrol.

. Receive (REC)
. Set Lo desired

[requency range

AVC
. Bet powler lo

CODE SIGNAL RECEPTION

Far CW code reception the position of Lhe controls
should be as [ollows-

FUNCTION Switch . . . . . . CW-55B
TUNING RANGE Swilch .

. Set to desired
Irequency range

MAN - AVC Switch . . . . . . MAN

CAL SET Control.

LiM Switch . . .
TUNING Control

SELECTIVITY Coutrol

SENSITIVITY Control .
AUDIO GAIN Control . . .,

thagular marker

. Set to vertical
marker

. As required

. Tune for highest '8
meter reading on
sirnal

ANTENNA Trimmer . . . . . Tune [or highest 8"

nmeler reading on
sl

. Fully counler-
clockwise*

. Fully clockwisc**

. Adjust for required
lovel***

*Normally for AM receplion, the Q- Multiplicr is
switched OFF {fully counlerclockwise) [or maxi-
mun bandwidth. However, i @-Multiphier may
be useful in eliminating interference from clasely
adjacent signals at some sacritice in the fidelity,
The bandwidth 15 narrowed by clockwise ratation
of the SELBECTIVITY control

¥*For normal AM reception, the SENSITIVITY con-
trot is fully clockwise. The"8" meler cabbration
holds only nr this position on AVC operation, In
lhe presence of extremely stroug signals, the
SENSITIVITY rontrol may be reduced to prevend
aoverloading.

**¥A feature of the audiv bystem is the variable nega-
tive feedback employed. Maximum [ecdback is
provided at low settings of the AUDIO GAIN con-
trot for the hest quality reveplion of strong sig-
nals. As the AUDIO GAIN conlrol is increased,
the feedback decreascs so that on reception of
weak sirnals additional selectivaty ix provided by
the audio system. This results in an increased
signal-to-noise ratio. A further advantage is
the critical damping of the speaker for climina-
tion of speaker "hangover." This upprades the
reception of speech and decreases the noise put-
put of the receiver. A further advanlagc 1s Lhe
reduction of distortion at low scttings of the
AUDIO GATIN control.

FREQ., Control.
CAL SET Conlrol .

CW PITCH Control .

TUNING Cantrol
ANTENNA Trimmer

SELECTIVITY Cuntrol

SENSITIVITY Countrol .

AUDIO GAIN Cuntrol

. Sel poaler to

triangular marjer*

. Sel {o vertical

imarker

. Pamter un tr1-

angular mwarker

lor zero beal tumng
and then offsct either
lefl or right for
desired pitch

. Tune tor zero beat
. Tune for maxinium

regponse

. MON'" and advanced

us Tequiredtr

. Adjust for desred

outpul level

. Cluchwise 10 12 or

2 u'elock position

*The FREQ. countrol will peak the selectivity curve
1o the lelt or right gver the pass band of the IF
duplifier permilling a high degree of the control
of selectivily lor clegely adjacent interferiap
sipnralas.

**The broadest position of the SELECTIVITY control

{corresponding Lo« 6 dh bandpass of 3 KCS) s with
the coutral lurncd clockwise just sulficienily tu
aoperate 1ts switch, This puts the @-Multiplicr
w operation. Further c¢lockwise rotation of the
vontral narrows the handwidlh until a position 15
reached, jusl short of vscillalion, where the band-
width is of the order of 100 eycles. The conlrol
should be adjusted bhelow the point of oscillalion
and to the desired bandwidth as required by in-
terference,

$SB RECEPTION

Far SS5B reception the position of the controls should
be as lollows:

FUNCTION 8Swilch . . . . . . CW-35B
TUNING RANGE Switeh . . . . Set tu desired

frequency range



MAN - AVC Switch . . . . . . MAN
FREQ. Coutral . . . . . . . 3ct pointer to
triangular marker

CAL SET Conirol . . . Sel to vertical

marker

TUNING Coutrol . Tune for maximum
vlarity

ANTENNA Trimmer . Tune for niaxiniuent
response

. WON' but not
dcdvanced beyond
switch*

. As required**

. Clockwise Lo 12 o1
2 o'elock position***

., Approximately 1
division teft or
right**r*

SELECTIVITY Cuntrol

SENSITIVITY Conirol . .
AUDIO GAIN Control

CW PITCH Control .

#*The SELECTIVITY control shoutd only be advanced
heyond the switeh " ON” position if required to in-
crease the selectlivity due to interference.

¥+ Phe SENSITIVITY contral should be advanced only
sulficiently te provide the required outpui. The
use of a minunum SENSITIVITY conlrol seiting
insures that no overioad distortion necurs in the
TeceIver.

s++Operaling with the AUDIO GAIN control advanced
172 ta2,/3 rotalion msures sutlicienlpower output
while permitting the reduccd SENSITIVITY opera-
tion desceribed above.

*+4+Tjhe CW PITCH control is set approximately
1 division to the right or lefi ol the iriangular
marker, depending on whether the upper or Lhe
lower side band, respeclively, is transmilted.
The CW PITCH control 15 adjusted (or maximum
clariiy, nnce the signal has been tuned . There
will be a correct setting of this control [or each
sideband and once these two setlmgs are deter-
mined, they should be noled for huture use in 35B
receplilon.,

CALIBRATE

For dial cahbration vhecking, the FUNCTION switch
15 set at (he CAL posilionand Lhe other controls should
be set as lisled under CODE SIGNAL RECERTION,
The receiver is aligned with the CAL SET collrul set
al the vertical marker and should be closely correct.
The CAL SET control 15 used to accuralely resel the

dial mdicator lines if they are found lo be shghtiy off
cattbralion at any powmt on the dials where correct
calibration 15 desived. The rocerver s luned to pro-
duce a zero beat responsc with the PITCH coatrol set
Al the triangular marker, on aiy 100 KC8 multiple m
the desired band. The CAL SET control 1 Lhen used
tg resct the dial wdicator lu the correcl marker, I
the dial ecalibration should be found to be beyond the
range ol the CAL SET control, the HF Oszcillator will
requive readjustment {(see under SERVICE AND RE-
ALIGNMENT).

On switehing trom the CW-88B position to the CAL
position, an increase in level wil be noticed. This
1% done deliberpiely Lo provide additional gain [or the
higher-order harnwonics of the 100 KCS crystal cali-
bralor, regardless of whelber the receiver 1s in MAN
or AVC pusittion.

Note

No provisions have been provided in this re-
cewver ta zoro beat the 100 KCS erystal eali-
bralor againsl a frequency standard signal,
sucl as WWV. Tie 100 KCS crystal-controlled
oscillator has besn accurately set at the [ac-
tory. Thus, plus the tael that a very low drill
. 005% cryslal 18 employed, will insure sutfi-
cienl aceuracy for all practical purposes.
For thosc who despre [requency accuracy of
the erystal calibrator m ithe order ol cyeles,
lhe jcocedure outhned on Page 13 should be
emyployed.

BREAK-IN RELAY

The receiver is equipped with a female chagsis con-
nector al the rear ol the chassis, alongside the power
cord eniry bushing for the purpose of providing con-
nection for remote coniral of the receiver by a suit-
able relay. Asgshipped from the factory, ihe two ter-
minais of the comnector are jumpered {ogelher on
the underside of the chassis. In order to utllize the
remote conirol break-in feature, it is necessary to
clip the jumper lead from hetween the two terminals,
Remove lhe receiver from the cabinel as described
on page 10 under Service and Alignment Procedure.
Clip out the jumper wire carefully with a diagonal
cutting plier and reassemble receiver into cabinel.



CIRCUIT THEORY

The HQ-110 15 a superheterodyne recelver covering
the 6, 10, 15, 20, 40, 80 and 160 meler amaleur fro-
quency bunds. Double ¢onversion ls employed w Lhe
6 through 40 meter bands., Twelve lubes are used,
ineludiigz the Reclifier and Voltage Regulatoo ol The
sell-contained power supply. The ¢ircuilry ol the re-
ceiver includes a 100 KCS crystal calibrator, « Q-
Multiplicr for Tull control of scleclivity, an ceffective
noise limiter and g separute highly stable Beat Fre-
quency Oscillator,

PRESELECTION

The antenna inpul coupling ond RF anpliflior stape
provide the necessary prescleetion and gain for high
performanee and rejection of undesired signals, The
high signal level at the nmuxer grid, V2, rontributes to
a tavurable sipnal-to-noise ratio.

Bothgrid and plate circuits of the RF stage are tuned;
individual luning coils are selecled for each band.

The antenna compensating capacitor, adjustable {rom
the front punel, permits he receiver lo be resonated
for optimum perlormance with the particular antenna
111 Wse.,

CONVERTER STAGE

A hrgh depree ol oseillator stabihity 18 attamed by {he
use of a separate mxer (6BE6), V2, and an 1ndependent
oscillutor (6C4), V10,

The output signal from RT amplifier, V1, is hetero-
dyned with the oulput of the loeal high frequency os-
cillator, V10, und clectronicaily combined with the
mixer tube, V2. On the 80 and 160 meter bands, e
local nscldlaior 18455 KCSabove the sipgnal [requency.
On the 10 to 40 meter bands, the local HF Oscillator
15 3035 KC8 above the signal frequevcy. On the 6
meter band, the local HF Oscillator is 3035 KCS be-
low the signal frequency.

When operatmg in the 6 (o 40 nieler bands, the di-
terence frequency of 3035 KCB is heterodyned with
lhe autput of the 3490 KOS crystal eontrolled oscillalar
and electrontcally combined wilhin the eonverier tube,
V3, to produce the 455 KCS final miermediate fre-
quency,

Low-loss tube sockets, low-loss plhienolic, temperature
compensating capacilors, and stable, coaxial glass
trimmers all contribute lo oscillator stability. Addi-
lional frequency slability is attaimed by applymg reg-
ulated voltage Lo the oscillator circuit and by the

rupged construcfion ot the enlire HE oscillator section
assermhly.

Q-MULTIPLIER

The Q-Multiplivy ciremt cmployed in this receiver
provides d medans of peaking any signal witlin the pans
band ol the IF unplificr. The degree of peaking is
conlrolled by the SELECTIVITY coutrel. Tihe banpd-
width varies from 3 1KC8 with the SELECTIVITY con-
trol switeh just "ON" (o approximately 100 ¢ps wilh
the control jusi below the oscillation point. It inter-
[erence isexpericiced caused by two stations operalimg
very close to oue anotier, the Q- Mulbiplier may be
cmjrioyed under these circumstaneces to nminmize., i
aol clrmmile, the interference by the tmproved sc-
tectivily ur the decreased bdandwidlh proper adjusi-
ment will provide. The proper use ol the Q- Multiplier
can dctually enhanee many (unes the resulls gltaned
with the recerwver. In view of this, 1t 15 suggested that
A little {ime e spent in fearning just how to properly
adjust the @-Multiphier freguency and selectivity con-
trols under different receiving conditions. IT'he @-
Mulliplier 15 « very handy tooi 1n the hands of an ox-
perienced operator and, unfortunately, it 18 heyond
the scope of this mstruetion manual to 2itemnpt to he
more definite than we have,

When the SELECTIVITY control 18 uperated. putiing
fhe Q-Multiplier 1nto {he circuil., some luss of pain,
or "8 meler readuy, will be observed. This g
caused hy the additional loading of the Q- Mulliphier.

IF AMPLIFIER

Nine stable tuned circurls, 1 lhree stages ot 1F am-
jplilication, V3, VB, and V6A, contribute lo sensitivity
and seleetivily, On Lthe B0 and 160 meter hands, the
Intermediale [requeincy is 455 KCS. On the 6 (o 40
meley bands, the first conversionis to an intermediate
frequency of 3035 KCS. ewploying two tuned curenils
and the second conversion is 1o the 455 KCS [nlerme-
drate Drequeney employing seven luped eircuits.  lron
rore permeability-luned transformers unprove per-
formunce and add to tiie ease of adjustimenl.

AVC SYSTEM

Autlomatie Volume Control minimizes fadwg und signal
strenglh variations by contrelling the gain of the RIF
Atage, V1, and the JF stage, V5. As a result, a com-
toriable and constant level of audio 15 mainlained.
The AVC vollage lor the RF Ampiificr tube, V1, is
provided with a delay vollage which prevents Lhe AVC
[romoperating on the RF Amplifier ule on extremely



weak signals, thos pramtainigg [he makimum seisi-
tivity and sipmnal-to-nome ratio.

“S” METER (CARRIER LEVEL)

The 5", or Tanuy, Moter s provided to assist
tunigg nnd e gve an ando afion of relative signal
strenctin Because the meter readings ave proportional
10 AVC valtuze, it is operative ouly in the AVC position
andon AM receptian, In the MAN pogition ot the MAN-
AVC switeh, the meter pointer will not indicate signai
strength.  However, e meter pomter witl assame
varivus posthions,  neluding slightly ofl seaie, de-
pending onthe setting ot the SENSITIVITY contrel and
the FUNCTION switch. In any operatig position uf
the FUNCTION switcl, receiver overload is indicated
bw a reverse reading of tho meter.

The meter, which s calibrated to 40 db over 5-9, is
tactory adjusied o that a sipnal inpef of approximately
31 mycrovolts gives a reading ol $-9. Each S ymt
uidicates a 6 db imerensc, equivalent to doubling signal
strength, Should meter readjustment be necessary:

1. Set FUNCTION switel to REC.
2. Sof froat panel SENSITIVITY contro! to 10,7

3. With recciver oft, mechanically zero ponler
with a lLne sceroewdriver

4. With AVC an and the ANT . lermmals shorled,
achust the pomlerto Zero with AERO ADT po-
teatinmeter R15.

DETECTOR AND NOISE LIMITER

One section of the 6BY7 tube, V7. 1s used lor the sec-
ond detector and AVC system (or the T amplilier.
This systewn produces a4 minimum of distortion

One seclion of the V7 operates, as a series, self-
adjusting noise linnter. Tt will reduce automoinle
ignitionand other types of impulse noise to a nuuimum

Intelliimlity 15 not alfected by the noise Limiter, al-
though 1t may be switehed ofl 1l desired  The third
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Figure 6. Auto-Response Curve



section of the V7 provides delayed AVC lor the RF
amplifier tube.

BEAT FREQUENCY OSCILLATOR (BFO)

The triode section of the {(6A%8) V6B i« used for the
heat frequency oscillalor. The CW PITCH control i
used to vary the beat tone Each calibration division
of this control represents approximately 1000 cycles.
When receiving single side buud transmission, the
generally accepted procedure of setting the beat [re-
quency oscillator approximately 2000 cycles above or
below zero heat should he employed  In other words,
if the heat (requency oscillator CW PITCH control is
set two deprees clockwise or counterclockwise {rom
the center position, opiimum single side hand recep-
tion will usually be obtained. Whether the beat [re-
quency oscillatoer control will be set clockwise [rom
zero beat will depend on witether upper or lower side
band is being transmitted. If the beat frequency os-
gillator is on the wrong side of zero beat, 1t will he
impossible to obtain intelligibility of the single side
band signal when the dial 18 tuned very slowly through
the single side band signal. Should suel a condition
arise, merely rotate the CW PITCH control tfrom the
two degrees counterclockwise to the two degrees clock-
wise positionand then very carefully adjust the tuning
for intelligible speech. Here again experience 15 the
best teacher, The stability of both the bigh [requency
oscillator and the beat Irequency oscillator employed
in this receiver plus the excellent mechanical rigidity

will provide excellent single side haud reception. Re-
ler to the ahove paragraph on the @-Muttiplier for
inmroved sihgle side band reception.

CRYSTAL CALIBRATOR

A (GBZ6) tube, V9, a hermotically sealed quartz crys-
{al unit and associated componeuts, provide a highly
stable 100 KC crystal-eontrolled oscillator. Anp ad-
justable ceramic trimmer capacitor is provided for
accurately adjusting the oseiilator frequency against
an external standard [requency such as WWY, It pro-
vides signal markers at 100 KC mtervals throughout
thie tuning range of the receiver.

LINEAR DETECTOR

The pentode section of the (6AZ8) VBA functions as »
linear detector for CW and SSB reception, resulting
in a clear updistorted beat note on CW and greater
ease of tuning and ireedom from wnterierence on 3SB
reception.

AUDIO AMPLIFIER

The first audio stage s u resistance coupled voltage
amplitier employing the other section of the (124X 7)
V4H. The audio output stage 1s a (BAQ5) beam power
amplifier, V8. providing an undistorted output level
of at least one watt.



SERVICE AND ALIGNMENT PROCEDURE

CRYSTAL CALIBRATOR
TRIMMER C3&

1o

NOTE

Relpre servicing thisa receiver, disconnect
from power source and remove all lepcdsires
attached o termioal comectiond al pear ol
chozssis apron.  Carelully turn the receiver
upeabo e frond pane] Gice on a smoobh clesn
surlace, Hemcove the two Noo 10 ex machime
screws at the extreme ends of the chassis
aprom al the rear of e cabinet, and te knob
from e clock adjustroent shalt if receiver
i5 so oequipped,  Litk cabingt steaight up and
off of chassis. To reassemids, use reverse
procedure,

ADWUET SLUGE AT INDICATED FREQUENCIES

ANTENNA ADJUSTMENTS-MCS RF ADJUSTMEMNTS-MCS
B 1 TOP SLUG

Fze 70 35 21 18 14\ fai 7 18}
28 |4 55 | BOTTOM SLUG

TOP S5LLG 21 T 1.8 IF ADJUSTMENT
WBOTTOM SLUG 28 145G ! 2085 KCS

QSCILLATOR ADJUSTMENTS-MCS

Figure 7. Top View of Chossis

-~
Th

IF ADLJUSTMENTS
455 KES



IF ALIGNMENT

Mate

Use a won-metzllic alignmenst tonl such as
Gemeral Cement Co. Mo, 5097, or equl,

Loonnect Bhe output cable of a 4%% KCS unmoda-
laled, shmnal Fenerpber to the hus loaed ol Hee
(GBEG} V2 mixer prid. The (regquescy sooarsey
of B genecabor may be cheched with sulficient
PrECEsIon |y |Ii|.'||.1|:||:_ upe il sevoamd armaonde (910
ECE) in any receiver whose calilealbon af 910 KOS
has been cheched as coceect and then adjusting
the Fenerator [r4_~|:||_||:'|_'|1'!,l_

Commect o D vacuuwm fube voltmetor, set or

negablve woltige reqding to terminal 2 ol the T3
IF transiormer and ehassis pround.

RF

Sat the receiver contrals as follows:

CAL SET conteod on murker

FUNCTION =wltch on REC

'J.'1uu|.||:_ thisth een 1.8 ne

Nokse Hmiter (LB} switch on QFF
AUDMO GAIN control 2t olsimwm
SELECTIVITY coutral OF F

TUMING RANGE switch on 1, B-2, 0 mo
MAN - AVC switch on MAN.
SENSITIVITY condeol on d from maximane

[uring albgnm ont, sdjust the geserator oudpput and
the SENSTTIVITY control bo peeyvent over loading.
Fimal adjustment should b made with the SEN-
SITIVITY conleol abappeoximately the thicd indice
Trom its maximum (clhockwize) position.  Adjust
cuch of the four TF transformers, T2, T3 T4 and
T, foor mamimum meter veading, Topside adjust-

ANT JUMPER 0OM

/2 a4 13

V2 4 73

144 2.6 30 54\ SOMCS

BREAK-IN RELAY

) CONNECTOR

4 216 lﬂ_ﬁy 0sc RF

HF QSCILLATOR MCS

S0 MCS 50 MCS

Figure 8. Bottem View of Chossis
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nients are secomdaries or grid civcuits, bottol
of chaams adjustments are priomaries or plate
c1ruits

Twin the SFLECTIVITY control clockwise 1o i
pasition below the uscillating pomt With ifs col-
b set-servew loosened to permit the [requency
slall to birn wilhout hindranee by the stop, adjust
the FRLG  control o obtaln 4 maximum meter
mdication  The wput <ignal wust be adjusted to
avalue just vulficient to obiaim agood meter swing.
This adjustment is the ceoter frequency ol Lhe
pass band  While the meler is al maximum, furn
ihe eopllar so that the long sel 40rew 1S 1 a posi-
tion 180 deprees direetly opposite the ~top lug
Holling 1t in this posstion, tiehten the set serew,
malug sie thal the shalt has nol turned by eheck-
ine the zero setting.

Furn the PUNCTION switch to CW -850 and with
the CW PITCH vontiol slop collar loosened, ad-
Junt the CW PITCH conlrol for sero beat  Turn
Lhe collar so that the loms «Cf serew 15 10 a posL-
fron 180 degrees from the stop luy  Helding it i
Lhis positon, tighten the sel screws, miakiag sure
that the =uaft bas not turned from 1he zero heal
position.

Tuin the FUNCTEON swuch to REC and the other
controls as shown wnder e, Sel the TUNING
RANGE s~witch to 7.0 - 7.3 MCS Set the uir-
modulated signal generator freguency (o 3035
KCS. Using a non-metallic ahpnment tool, such
a- General Cemont Co No. 8282, or equal, ad-
just the top and bottom cores of the transformer
T1 fur nmximum meter reacding  During this
allomment, adjust the gencrator outpul and the
SENSITIVITY control la preveuat overloading.

With the MAN - AVC switeh on AVC, the SEN-
SITIVITY control at masimum, with prid, pu 1,
ul the V1 amplifier tube grounded, and with ne
surpal mput. adjust the METER 2ERO ADJUST.
potentinmeter at the rear of the chassis lora
reading of zero on the "8 meter.

RF ALIGNMENT

12

Note

Use a non-metallye alignment tool such as
Geoneral Ceoment Co, No o 8282, or cqual

The =lugs and trimmmers, havmy been [petory ad-
justed, should reguire a mummunt amount of
adjustment for aoy realignnient.

All RF and usoillator shug adjustments are pade
[vomw Ihe top of the shield eans 50-B4 mes, coiks

[

Pl

do pit lave slues, The BT awd O3C culs of this
hand are "kKnifed" lor adgustment of induetanec
A slight spremding o] the turns decreases the in-
ductanee Pusny the turas slighily closer -
gether intreases the inductance.

Conpeet e vnmodulated, sagial gencrator output
cable to Lhe aatenna and pround terminels of the
recever, with the A terminal adjocent to the G
letinal juinped (opether Leave the vacuuln-
tubie voltmeter comnected s Kk 1F alignment.

Sef ke controls the same as lor 1F ahzmmnent,
e ahove  Adpust the SENSITIVITY contro] as
reguiced to oblain 2 sullicient volfmeter reading
ane to proventover Joaching. Sel the CAL SET von-
Iyo] 1o the vertical marker,

The oscillalor adjustent 1 made Gest, The R
s acdjusted pexd to olitain maximum amplifude
The antenna slugs are adjusted last. A certain
arnount of inter action will uecur betwoeen tho og-
evlator asd RI adjustments, particularly ou tie
mpher [reguency bauvds  Final adjustment ~Tioule
be accomplished by combmed or aliernale ad-
justment of (he oseillator and RE tor maamum
aniplitude

Note

The teimmer adyjustments, it reguired, should
he the tinal adjustients for each band

Note thial the oscillator freguency i the HQ- 110
ig an the higlh side of the signal [requency, ex-
cept on the § meter baed, 50-5% inces, where 1t
s on the low side of the sipnal. Therefore. it s
necessary to make surce that the oscillator ire-
quency m not adjusted helow {be signal frequency
which would he an umage respouse of the sipnal
an ati hands except B0-54 mes where the reverse
15 {rue.

it will be vecessary to vepeut low and mgh ead
aljgiunent adjustments ol cach band snce the
adjustments arve iuterdependent.  The process
whtuld be repeatod until maximum amplifude is
oblained at both alignment treguencies of eath
band.

On he B-moter band, a shitt mn oscillator fre-
guency occurs upoh replacing the receiver an the
catmnet, with the rcsaull thai tie dial reads ap-
pruximately 50 KCS, or onc division low. This
conditinn raay he corrected ns fullows:

(1} Alter ahgnment o the normal mamner with
the receiver oul of the vabinet, sgueesc to-
golher (he (urus of T23, the 6~-meter oscillato



co, untit a 50 00 KCS sigual is reccived af
approximately 50 05 on the dial.

{2) Place the chassis in the eabinel, or place
metal plide (such om 2 cookie shedd) over e
bottonr ot the chassis  The dif reading shoujed
lee upprosmmately corvect ol is not, com-
prass o expand the furns of T23 as regquat od

Note

The receiver <houwld be warmed up at lenst
one-half hour belore timil osctllator Tregency
adjustments are nunle Tor the dial ca)ilya-
tion check,

CALIBRATOR ALIGNMENT

The erystal catibrator s lactory adpusted 1o zera-beat
with the Burenn of Standard: Radwo Signal Wwv o It
minor adjustments arce determined necessary. o re-
zero the calibrator. an extersal receiver gupable af
receiving stationon WWVY on auay one of s operatng
fregucin ieh  in necessary  since the tuinog bainds of
HO-110 do unt welude any oue of thesc tregaend es

To re-zero the ¢xlibralor, loop one or two taris of
iwstlated wire around the euvelope ot VI (6BZ6) and
conneoet The wire to the ailenna ferminal ol the re-
cerver used tor heterodywmng. Tune oo Strone signat
oo any oue i the WW YV Irequencies and 2ero-heal the
calibrating vseillator with WWV Ty slowly totating
cerampe wrinimer C-36 al the {op rear of the chassis

HG L0 nelauiivity ‘

A Hegurarf
EOKC )LDy
1B — —G Muir Mos Wadth
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Figure 9. Selectivity Curves
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SCHEMATIC
DESIGNATION

Cl, A-T
C2
€3,4,5,6,17
c8

€9, 10, 11,12
C13

Ci4

C15

Cls

Cl7

CI8, 14
€20, 21
022,23, 24
C25

C28.21
C28

C2Y, 30, 31, 32
€33

C36

C37

€30

€10, 41
€42, 43,14, 45, 46
C4n

C48
£49,50,51
Ch2

C53

Cnd

C55

C56

C5T

C58

Chy

Ch0

ol

C62

C63

C64

C65

C66

67

C68

C69

c70

CT1, 72
C73,A, B, C
Cr4

C75

cMC

PARTS LIST

DeSCRIPTION

CAPACITORS
Variable Tuwung

Bixed,
Fixed,
Fised,
xed,
IMixedl,
Fived,
Fixed,
Fixied,
Fixed,
Fised,
Pixod,
B yxed,
I"yxed,
Fined,
Fixel,
Fixed,
Fixed,

Vaviable,

Fixed,

ceramic dise,
curanine dise,
coramic disc, 110 mmi 1000
ceramic dise,

stlver nnca,
s1lver mica,
silver mica,
silver mica,
silver mrea,

coerantice dise,
ceramic dise,
reramic dise,
cerainic disc.
coramic dise,
ceramic dise,
ceramic dise,
cerumic disc,

corainie dise,

110 mm!{ 1040
L1

.
20 mnd H00 W V.,
B0 mml 300 W V. D
3300 mmt BO0W V.D.C
1100 mmt 500 W V

210 mml H{Hl W
L0
|
L

04
01

00T mil O

01

Q0L of 1000 W V
vorginie tripnner, - 50 mml
230 mml B00 W. V. D, (.
3 - 28 mmf

Varmble, antenna tunnu,

Variable,
Variahle,

Fixed,
Fixed,

Varable,

Fined,
Fixed,

“1lver micad,
silver mica,

HSilver mida,

reramie, temnp.

unda irimmer,
wtiea toimmenr,
Loy momat I WV DU
HSmmlpGdwW ¥ D.C.
wlass trammoer, 1
243 i 300 W V D C.

W
ml GOD W,V
W
v

V.

D.

Vv
ml 600 W n.
D.

C.
D
cC
c
o

v
mi 600 W. V.
ml 600 W. V.
il 600 WV
mf GO W. v
i 600 WV

W

"J‘DUUC:}-

Cncnhonnm

v
mf 600 W.V.D

385 mml

L5 -20 mul

8 mmt

comp. 37 mml N220

Variahle, glass trimmer,
comp. 10 mmI N750)

bixed,

Fixed,

Variahle,

Fixed,

¢eramie, temy.
Virable, glass trimmer,
ceramic, temp.
gluws trimmer,

1 - 8 nunt
I - 8 minaf

I -8 ;mmf

silver mica, 8§ mwl 300 W. V. D.C.

Varmhle rlass trimmer,
silver mica, 333 mmf 300 W V.D. C
comp. 47T mml N750

Fixed,

Fixed,

1“ixcrl,
Fixed,
Fixed,
I"xed,
Fixed,
Fixed,
Fixed,
Fixod,
Fixed,
Fixed,
Fixed,
Fuixed,

Clock,

Lami,

ceramic, temp.
ceramic, temp. comp.
ceramir, temp.
ceramic dise,

silver mieq.

silver mica,

ceramic dise,

ceramic disc

1- 8 mmi

comp, 47 nimi N'750

(1
1100 pnunf 500 W V.
wilver mica, 3300 mm!f HQG0O W. V.
silver mica, 510 mml 500 W.v.D C.

I mml 500 W.V.D C.

.0
03

mi 600 W V.D C

3

mi 600 W.v.D.C
mi 1000 W V.DC.

elecirolytie, 20, 20 ml 450V, 25 ml §
suver muea, 78 mmi 300 W_ V. D. C
silver mica, 68 mmi 300 W V D C.

Telechron, Auto-timer
Crystal, panel elock window

pilot, No. 47, 6.3V, . 15A

D.C
b C.

0.C

C

.C

c

conip, 10 mmt N220

1.5 mml N4700

-

H0v

HAMMARLUND
PART NO.

P3R90T-1
K23010-5
M23034-19
K23010-5
M23034-19
K23006-17
K23027-6
K23041-2
K23027-2
K23027-3
M23034-19
M23034-12
M23034 -19
M23034-12
M23034-14
M23034-20
M230534-19
M23034-10
K23038-5
K23006-10
K34454-G14
K23043 -5
K23043-46
K23006-8
K23006-5
K42093-G2
K23006-27
K23062-238
K42093-G2
K23061-137
K42003-G2
K23061-90J
K42093-G2
K23006-31
KA2003-G2
K23006-28
K23081-26F
K23061-300
K230681-26F
M23034-14
K23027-2
K23041-2
K23027-3
K23006-18
M23034- 19
M230434-8
K155604-62
K23006-33
K23006-3(

K38874-1
M38877T-1

K16001-1



SCHEMATIC
DESIGNATION

J1
32

L1
L2
L3
14

M1

R29
R30
R31
R32
R33
R34
R39
R40
R4l
" R42
R43
R44
R45
R46

DESCRIPTION

Phone jack . .
Lixternal relay receptacly

COlLS

Cotl & ferrule assembly

RE Choke, 1892 mivyohenrys

Coil & lerrule assembly . .
Filter reactor, § Hy-100 ma, 375 ohms dc

Meter, 8" (Carrier Ievel)

RESTSTORS

10 olims, 1/2 W

180 ohms, 172 W . . . .
Vareble, 1200 ohms, dua] with R24 and 85
12 oluns, 1/2 W . .
470,000 ohms, 1/2 W

100, 000 ohms, 1/2 W

22,000 nhims, 1/2 W

160 chms, 1/2 W

22,000 ohinn, 172 W

15, 000 chins, 2 W . . .

6,800 ahms, 1/2W . . . .
Varable, 10, 000 ohms, with tandem <witch S1
2 2 mepohms, 1/2 W

1,000 ohyne, 1/2 W

100, 500 ohms, 1/2 W

1, 000 onms, 1/2 W

150 ohms, 1,2 W

1.200 olms, 1/2 W

Variahle, 200 ohms

100, 00D olums, 1/2 W .

33,000 oluns, 1/2 W

4,700 ohms, 2W L ... L.
Varmmble, 10, 000 ohins, sce R3.

1 megobin, 1/2 W

2.2 megohms, 1/2 W

470, 0600 ohms, 1/2 W .

220, 000 ohms, 1/2 W .

4,700 ohms, 1/2 W

1 Megohm, variable

47 ohms, 1/2 W

100 ohms, 1/2 W

2,200 chms, 1/2 W

430 ohms, 1 W .

47,000 ohms, 1/2 W

10 ohms, 1/2 W

I, 000 ohms, 1/2 W

47,000 ohms, 1/2 W

2.2 megohms, 1/2W |

1,000 ohms, 1/2 W

4,000 ohms, 10 W

22, 000 ohms, 1/2 W

HAMMARLUND
PART NO,

K33606-1
K30013-1

K262156-CG2
K38971-1
K26215-G2
K38939- 1

K261145-4

K14309-1
K14309-2R0
K38i40-1
Kihioy-1
K19308-113
K19308-47
K163048-81
K18308-19G
K19308-81
K19304-46
K143049-69
KIh378-4
K16309-129
K19309-49
K19308-97
K1930u-49
K19304-259
K14309-2G8
K15368-6
K10309-97
KE9309-85
IK19308-05

K19300-121
K19309-124
K19308-113
K19309-105
K19309-65
K26218-3
K149309-17
K19309-25
K15304-37
K19310-212
K19309-84
K13309-1
K19309-49
K19305-8Y
K19308-129
K19308-4%
K15330-2
K19309-81

17
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SCHEMATIC
DESHGNATION

51

b

53

34

55

564
36}, C
SGD
BGE
S0

1
T4
T3 1
T
T

T
T#
1u
Tih
T
112
T3
1

T4y

TIhH
T17
T4
T19
T240
T2 1
T2
123

¥
Y2

Z1
A2
73

DESCRIPTION

SWITCHES

W Matliptier swilch, (Part ol R12)
Lamiter swifel, SPST toggle

MAN - AVC switeh, DPST fopgle
Function switch, SEND-REC-CW S5B-CAL
AC ON-QF I switch, {Parl of 13)
Switch waler, ANT proomacy
Switeh wafer, ANT sec and RE soec
Swolch waler, RIT (ap

Switch waler, NI OSC tank

Switch waler, N1 OSC tup

TRANSFORMERS AND IMPLDANCE ASSEMBLIES

II' Translormer, 3, 040 KC

I1" Toanalformer, 455 KO

IF Translormer, 455 KO

I¥ Transformer, 455 KC .

Output Translormer, Max power 6W, lnpedance
mateh; 13, 000 ohms pri te 4 phms voice col

ANT Tuoanw. L. 8 to 2 O MC

ANT Trans. 4.9 to A 0 MO

ANT Tions, 7.0 10 7.3 MC

ANT Trans 14,0 t, 14.4 MO

ANT Trans. 21 0 to 21.0 MU

ANT Trans 28 0 ko A0 0 MC

ANT Traps. 50 0 to 54 0 MO L

Power Tran~ DPr, PDHV-00 cyvele, See,
230 -0-230V - 110 ma .

Prower Trans  Pri, H5-230V 60 cvele, Soeg;
230-0-230V - 110 ma . .

I Cotl awssembly, 1 8-2 Oand 5 »-4.0 me

RI' Coil agsembly, 7 0-7 3 and 11,0-14 4 me

R Conl assemply, 21.0-21 6 ynd 28 0-30.0 e

R Tram coil, 50.0-54. 0 e . ..

HI* Ose conl assembly, LH-2.0and 3 5-1.0 me

HE Owc corl assembly, 7 0-7.3 and 14, 0-14. 4 me

HI Oxc eml assembly, 21.0-21.6 and 28 0-30.0 mc

HE Gge eanl, 50.0-54.0 me - . . .

Quartzs Crvegal, 3,490 KO
Quiatts Crystal, 100 KC

RC Primmted Network
RC Pruded Network
RO Printed Networl

HAMMARLUND
PART NQ

K38857-1
K3gu44-1
K38448-1

K3Bus2-1
K38962-2
K38962-3
K38u562-2
K38952-4

K38547-1
Kadbd6-1
K38829-2
K38824-1

K34828-1
K38926-1
K38927-1
K38928-1
K3so2i-1
K38830-1
K38431-1
K38%43-1

M3BO38-1

Mi8838-2
K38032-1
K38933-1
K3gi34-1
K38944-1
K38935-1
K38936-1
K38937-1
K38845-1

K3B472 -1
K38661-1

K38846-1
K38885-1
K38081-1
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