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Symbol

V1
va
V3
va
V5
Ve
V7
V8
V9
vio
Vil
vi2

Type

6BZ6
6BES
6BE6
12AX7
§BAG
6AZ3
6BJT
BAQS
6BZ6
B5C4
0oB2
5U4-GB

Figure 1. the HQ-110 Communications Receiver

TUBE COMPLEMENT

Tuhe

Pentoude

Pentagrid Converter
Pentaprid Converter
Twin Triode
Pentode
Triode-Pentode
Triple Diode
Pentade

Pentode

Triode

Gas Filled Drode
Twin Diode

Function

RF Amplifier

Mixer

Couverter

Q-Multiphier, First AF Apoplifier
First IF Amplilier

Linear Detector - Second IF Amplifier, BFO
Detector, Noise Limiter, AVC
AF Culput

Crystal Calibrator Oscillator

HF Oscillator

Vollage Regulatar

Rectifier



INTRODUCTION

The Hammarlund HQ-110 is an all-new amateur com-
munications receiver representing entirely new con-
cepts in electrical and mechanical design. It will
provide years of topperlormance with minimuwm uam-
tenance. The HR-110 has a seif-contzined power
supply operating from a 60 c¢ps, 105-125 volt AC
gource, Power consumption is 80 watts. The Ham-
tnariuiid HQ-110-C incorporates a telechron automatic
electric clock-timer in its design. The export model,
HQ-110-E, will operate trom a 50-80 cps, 115-230
volt AC source, Because of possible varialiong in
power supply operating frequency, the automatic tumer
and clork are not incorporated in the export model.

The HQ-110 18 a superheterodyne receiver with a [re-
quency coverapge of the amateur bands ns follows:

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

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

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

20 meter band, 14.0 to 14.4 me, calibraled in
5 KC divasions,

15 meter band, 21.0 to 21.8 me, calibrated n
10 KC divisions.

10 meter band, 28.0 to 30.0 mc, calibrated in
20 KC divisions,

& meter band, 50.0 to 54.0 me, calibrated n
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 tuming [or
the separation of crowded signals. A very high sig-
nal-io-noise ratio, plusthe famous Hammarlund noise
limiter cirewit, permits full use of the receiver's ex-

cellent sensitivity on the weakest signal. A Q-Mul-
tiplier is provided for varying the selectivity of the
receiver.

A new audio outpul circuit feature is the Auto-Re-
sponsce, which automalically narrows and widens the
frequency range of the audjo outpul, aceording to the
gamn required. This fealure permits higher fidelity
reception on stronger signals, while providing the
sharp cutoflf required in recerving communications
under adverse conditions. A second advanlage of the
Hammarlund Auto-Response is the rapid damging of
the andip power in the speaker voice coil which greatly
mmimmizes undesirable speaker "hangover.”™ The re-
celver may be used witheither speaiker or headphaones.,
Fast acting AVC maintains a constant audio level.
Adequate filtering practically eliminates AC power
ripple.

The HQ-110 is equipped wilh a stable beal frequency
gsclllater which provides the operator with a continu-
cusrange of audictoneswhen receiving {elegraph code
signals. When used in conjunction wilh the @-Mualti-
plier, single signal reception is gssured.

A 10GKC erystal-controlled oscillator i8 incorporated
to provide 104 KC check poinis for precise calibra-
tien on all seven bands.

A linear detector is provided for the optimum recep-
tion of 88B and CW signals.

Aun "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 jogical groupings are
provided for greatest operating ease. The new [utur-
istie 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 cperating
this truly {ine communications instrument,
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INSTALLATION

UNPACKING

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

SPEAKER CONNECTION

Connecta d. 2 ohm permanent magnel dynamic speaker
{Hammarlund 3-100 Speake:) to the two terminals
marked SPKR. on the rear of the chussis, {Note Fig-
ure 4.} For best performance do not place spealer
on tup of recerver cabinet,

POWER CONNECTIONS

Belore inserting attachment plug inlo power oullet,
make certain power source 18 of proper voltage and
frequency. (Refer to paragraph one of INTRODUC-
TION,)

INSTALLING ANTENNA

The HQ-110 is designed (o (perate with a single wire
or @ balanced type antenna. The front panel antenna
trimmer control (Figure 5) permits a good match to
most anlennde systems of 50 to 600 chms,

Fov general coverage, Single wire antennae ot 20 tn
50 leet length will provide surprisingly good recep-

tion. A Iomg =ingle wire vuldoor antenna. such as the
one shown 1n figure 2, will generally provide cntizely
salisfactory performance. This wite may be 50 (o
150 feet long.,

For best reception, the antenna should be tsolaled as
muchaspossible from neighboring objects and at right
angles topower lnes or busy nghways so as to mini-
mize possible interference prekugp.

Optimum performance on a particular amatewr band
ol other narrow tuning range will be obtained by using
a tuned half-wave dipole or folded dipole fed with 360
el transmizsion tine or other snitable lead-mn, as
shown i tigure 3.

To tune the one-half wave length dipole, the tollowioy
tormula lor the length of lhe antenna may be used.

Length ((eel) = 464
Freg., {MCS}

Each half {1/4 wave length) is halt the lenpth tound
{rom the ubove lormula,

A good ground, although not Jlways necessary, will
generally aid in receplion and reduce stray line .
Reversal of polarity of power cord plug may possibly
further reduce Iine hum in some locations.

CAaBINET CHASSIS BREAK- N
r T — e - ST . o e
My T[H
JERD
30 MM PHUNF G ADJUST
f— - - —_————— = -
© ¢ D o

Figure 4. Connection

Points ot Rear of Chossis






OPERATION

AM RECEPTION CODE SIGNAL RECEPTION

For AM receplion ihe position of Lhe controls should

be as follows: Far CW code reception the position of Lhe controls

should be as [ofiowsg-

FUNCTION Swilch

A . Receive (REC)
TUNING RANGE Switeh .

. Set o desired
[reguency range

MAN - AVC Switch . . . . . . AVC

FREQ. Control, . Bet powter lo

tryapgular marker

FUNCTION Switeh . . . . . . CW-55B
TUNING RANGE Switch . . Set to desired
Irequency range

MAN - AVC Switch . . . . . . MAN

FREQ. Control. . Sel ponler to

. Bet to vertical triangula: marjer*
marker CAL SET Conirol . . Sel (o vorticul

. As requived marke:

. Tune for highest **8" CW PITCH Control . . Pawter vn Lr-
meter reading on SNEHlET Erker
signal lor zero beal Lumng

ANTENNA Trimmer . . . . , Tune for highest 'S and then offset either
nieler readins on lefi or right for
signal desired pitch

. Fully counler- TUNING Cantrol . Tune tor zero beat

CAL SET Control.

LiM Switch -
TUNING Control .

SELECTIVITY Control

clockwise*

ANTENNA Triminer

. Tupe for maxinum

SENSITIVITY Control . . Fully clockwisc** reaponse
AUDIO GAIN Control . Adjust for required SELECTIVITY Cuntrol . MON' and advanced
lovel¥** an Tequivedtr

SENS]TIVT| x sguni‘{ol .. . ... Adiust for desered

X f
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adjacent signals at some sacritice in the fidelity.
The bandwidih 15 narrowed by clockwisg rotation
of the SELECTIVITY control

11T L Avdugfy W WALILL UFL VY LLY [!Clll\ LIw OTICV LAY ll._v LUl VT

1o the left or right over the pass band of the IF

duiplifier permilting o bigh degree of Lthe control

of selectivily lor closely adjacent intesrferinp

sifnrals.

¥*¥For normal AM reception, the SENSITIVITY cou-
trot is fully clockwise. The 8" muler cabbration
holds ouly ni this pasition on AVC operation, In
lhe presence of extremely strong signals, the
SENSITIVITY coantrol may be reduced tn prevent
averloading.

#*The hroadest position of the SELECTIVITY control
{corresponding Loy 6 dh bandpass of 3 KCS) s with
the comtral turned clockwise just sulfficiently to
aperate 1ts switch. This puts the @-Multiplier
1 operation. Further vlockwise rotation of the
vontral narrows the handwidlh until a position 13
reached, Jusl short of oscillation, where the band-
width iz of the grder of 100 eycles. The coulrol
should he adjusted bclow the peint of oscitlalion
and to the desired bandwidth as required by in-
terference.

¥+ A feature of the audiv system is the variable nepa-
tive feedback employed. Maximum [ecdback is
provided at low settings of the AUDEO GAIN con-
trot for the hest quality receplion of strong sig-
nals. As the AUDIO GAIN conirol is mcreased,
the feedbacl decreascs so that on reception of
weak signals additional selectivity ix provided by
the audic system. This results in an inercased
signal-to-noise ratio. A further advantage is
the critical damping of the speaker for elimina-
tion of speaker "hangover.” This upyrades the
reception of spcech and decreases the noise out-
put of lhe receiver. A further advaniagc 1s Lhe
reduction of distortion at low settings of the
AUDIO GAIN control.

$SB RECEPTION

Far SSB reeeption the position of the controls should
be as lollows:

FUNCTION Swileh . . . . . . CW-35B
TUNING RANGE Switch . . Set tu desired
frequency range



MAN - AVC Switeh . . . . . . MAN
FREQ, Coutrol . . . . - . . 3¢t pointer to
triangular marker

CAL SET Conlrol . . . Sel to vertical

marker

TUNINCG Control . Tune for maximumm
clarity

ANTENNA Triminer . Tune for nraximuoen:
response

. "ON" but not
advanced beyond
switch*

. As required**

. Clockwise (v 12 o1
2 orelock position***

. Approximately 1
division feft or
right**+*

SELECTIVITY Control

SENSITIVITY Control . .
AUDIO GAIN Control

CW PITCH Control .

+he SELECTIVITY control shoutdonly be advanced
heyond the switch " ON™ position if required to in-
crense the selectivily due to inlerference.

*+The BENSITIVITY cuntrol should be advanced only
sulficieni]ly to provide the reguired outpul. The
use of 3 minummum SENSITIVITY conlrol seiting
insures that no overload distortion neeurs in the
receiver.

**peraling with the AUDIO GAIN centrol advanced
1/2 to2,/3 rotalion msures sutlicient power outpul
while permitting the reduccd SENSITIVITY opcra-
tion described abave.

dial mdicator lines if they are found Lo be shightly off
vattbralion 4t any powmt ou the dials where correct
calibration 1s desired, The reeerver 1s luned to pro-
duge a zero beat responsc with the PITCH coatrol set
al the triangular marker, ou any 100 KCS multiple m
the desired band. The CAL SET control 15 Lhen used
to reset ihe dial wdicaior tu the correcl marker, I
lhe dial ecalibration should be found to be beyond the
range ol the CAL SET control, the HF Oszcillator witl
requiry readjustment {see under SERVICE AND RE-
ALIGNMENT).

On switehing lrom the CW-8SB position to the CAL
position, an increase in level wali be noticed. This
14 done deliberaiely Lo provide additional gain lor the
higher-order harmoncs ol the 100 KCS erystal cali-
brulor , regardless of whelher the receiver 15 in MAN
or AVC position,

Note

No provisions have been provided in this re-
cewver ta zoro beat the 100KCS erystal cali-
bralor againsl a frequency standard signal,
such as WWV. Tie 100 KCS crystal-controlled
oscillator has been accurately set at the fac-
tory. Tius, plusthe tael thai a very low drill
. 005% cryslal 18 employed, willinsure sutfi-
cienl accuracy for all practical purposes.
For thost who dosire [requency accuracy of
tha ¢rystal calibrator w the order of cyeles,
lhe srgeedure putlmned on Page 13 should be

= —
[

S

mined, they should be noled Ior Tuture use 2
recepilon,

CALIBRATE

For dial caltbration checking, the FUNCTION swiich
15 set at the CAL posilionand Lhe other controls should
be set as lisled under CODE SIGNAL RECEPRTION.
The receiver is aligned with the CAL SET coulrul set
al the vertical marker and should be closely correct.
The CAL SET control 15 used to accuralely resel the

cord enity Dushlng L £ DUl pOse O PIUVILLIE CUIT=
nection for remocte conirol of the receiver by a suit-
able relay. Agshipped from the factory, the two ter-
minals of the comuector are jumpered {ogelher on
the underside of the chassis. In order to utllize the
remote control break-in feature, it is pecessary to
clip the jumper lead from between the two terminals,
Remove lhese~wupr fenm fhe pahinel as degeribed.
on page 10 under Service and Alignment Procedure.
Clip out the jumper wire carefully with a diagonal
cutting plier and reassemble receiver into cabinet.



CIRCUIT THEORY

The HQ-110 15 a superheterodyne recelver covering
the 6, 10, 15, 20, 40, 80 and 160 meler amatevr [ro-
quency b=, Double conversion is employed w the
6 through 40 meter hands.  Twelve lubes are used,
ineludimg the Redlilier and Voltage Regulatoo ol 1hwe
gell-contained power supply. The ¢ircuilry of the re-
ceiver inciudes o 100 KCS crystal ealibrator, « Q-
Multiplier for Tull control of scleclivily, an effective
noise limiter und  separate highly stable Beat Fre-
quency Oscillator,

PRESELECTION

The antenna inpul coupling ond REF amplifier stage
provide lhe necessary prescleetion and gain for high
performanes and rejection of undesired signals, The
ingh signal level at the mixer grid, V2. rontributes o
a lavorable signal-to-noise ratio.

Bothgridand plate circuits of the RF stage are tuned;
individual Juning coils are selecled for ench band.

The antcnna compensating capacitor, adjustable {rom
the front panel, permits the receiver (o be regonated
for optimum perlormance with the particular antenna
1 wse,

CONVERTER STAGE

A hph degree ol oscillator stalniity 18 attamed by {he
uge of a separate mixer (6BE6), V2, and an 1ndependent
oscilintor (6C4), V10,

The ouiput signal from RT amplifier, V1, is hetero-
dyned with the auilput of the local hrgh frequency os-
cillatoy, V10, and clectroniciaily combived within the
mixer tube, V2. Oan the 80 and 160 meter bands, e
local nscillator 15455 KCS above the signal [requency.
On tiie 10 to 40 meter bands, the local HF Oscillator
15 3035 KCS above the signal frequeuncy., OQOn the 6
meter band, the local HF Oscillator is 3035 KCS be-
low the signal frequency.

When operatmg in the 6 (o 40 nacler bands. the dit-
ference frequency of 3035 KCS is heterodyned with
lhe autput of the 3490 KOS crystal eontrolled oscullutar
and electronteally combined wilkin the eonverier tube,
V3, to produce the 455 KCS final ifermediate fre-
Quency.

Low-1o8s tube sockets, low -loss plienolic, temperature
compensaling capacilors, and siable, roaxial glass
trimmers all contribute lo oscallator stability. Addi-
lional frequency slability is atteined by applymg reg-
ulited voltage lo the oszcillator circuit and by the

rupged construction of the enlire HE oscillalor section
dgserihly.

Q-MULTIPLIER

The Q-Multiplicr circut enyldoyed in this receiver
provides 4 moedans ol peaking any signal witlun the pans
band of the IF aniplifior. The degree of pealang is
conlrolled by the SELECTIVITY control. The band-
width varies from 3 KC8 with (he SELECTIVITY con-
trol switch ust TON" (o approximately 100 cps with
the control just betow the oseillation pomt.  IE inter-
ference is cxpericnced rausced by two stations operalimg
very close to oue anatiler, the Q- Multiplier may be
cmprloyed under these circumstances to mimmize, 1f
nol elrtmile, the interferentve by the improved so-
lectwvilty or the decreased bandwidllh proper adpjusi-
ment will provide. The proper use of the Q- Multiplier
can actually enhanee many unes the resulls ohtaned
with the recewver, In view of this, 1t 5 suggested that
A lttle hime e spert 0 tearming Just how to properly
adjust the @-Multiplier frequency and selectivity con-
trols under different receiving conditions.  I'he Q-
Muliiplier 18 o very handy toot 1n the hands of an ox-
perienced operator and, unfortunalely, it 18 heyond
the scope of this nstruction manual to 2itetnpt to be
maore definite than we have,

When [he SELECTIVITY control 18 uperated. puthing
fhe Q-Multipher wto {he c¢ircuil, some loss of pgain,
or 8" metler reacuy, will be obseryed. This s
vaused by the additionsl loading of (he @-Mulliphiere.

IF AMPLIFIER

Nine stable tuned circurls, m lhree stages ot 1F am-
jplilication, V3, VG, and VBA, contribute Lo sensitivity
and seleetivily, On the BO and 160 meter bands, the
Intermediiale [requency is 455 KCS. On the 6 1o 40
miley bands, the first conversionis to an Intermediate
frequency of 3035 KCS, ewploying two tuned circnils
and the second conversion 1s 1o the 456 KCS lulerme-
drite Drequeney employing seven luned cireuits.  lron
rore permeability-luned transformers nnprove per-
formunce and add to the ease of adjustmenl.

AVC SYSTEM

Aulgmatie Volume Control nunbmizes fadwg snd signal
strengelh variations by contrelling the gain of the RF
stage, V1, and the TF stage, V5. As a resull, a com-
fortable and constant level of audio 15 mainiained.
The AVC vollage lor the RE Amplificr tube, V1, is
provided with o delay vollage which prevents Lhe AVC
[romoperating on the RF Amplilier (ube on extremely



wodk sipnals, thus nrmtaimng he maximum seisl-
tivity ond simal-~to-nome atio.

“S” METER (CARRIER LEVEL)

The "8 or Taning, Moter s provided to assist m
tunpvz nnd te omive an wdicaton of relative sunal
strengtin Because the meter readings are proportional
1o AVC valtwee, it is operative ouly in the AVC position
andon AM receptian. In the MAN position ot the MAN -
AVC switeh, the meter pointer will not indicate signai
strength.  However, e meter ponter witl assamne
various posibions, eluding slightly off seale, de-
pending onthe sething ot the SENSITIVITY contrel and
lhe FUNCTION switch.  In any opoeratig posttion of
the FUNCTION switcl), receiver overload is indicated
by a reverse reading of tho merer.

The meter, which s calibrated to 40 db over 5-9, is
tactory adjusied <o that a shmal input ol approximaiely
31 mucrovolts gives a readmng ol S-2. Euch ™8™ umt
unbicates a 6 db inereasc, equivatent to doubling signal
strength, Should mcter readjustment be pecessary:

1. Sot FUNCTION switeh to REC.
2. 8ot lront panel SENSITIVITY control to 10,7

3. With recciver oft, mechanically Zero pomler
with a Line scrowdriver

4. With AVC an and the ANT lermmals shoried,
adjust the pomlerto Zero with ZERO ADJ po-
tentinmeter R19.

DETECTOR AND NOISE LIMITER

One section of the 6BXT tube, V7. 15 used lor the sec-
ond detector and AVC systom jor the TF amplilier.
This systen produces a4 minimum of distortion

One section of the V7 operate, as a series, self-
adjusting noise linuter. T will reduce automolnle
iwnitiounnd sther types of impulse noise to o nuuimum

Intellimability 15 not alfected by the neise luniter, at-
thoughh 1t may be switehed ofl 1l desired  The third
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section of the V7 provides delayed AVC [or the RF
amplifier tube.

BEAT FREQUENCY OSCILLATOR (BFO)

The triode section ol the (6AZ8) V6B iv used for the
heat frequency oscillalor. The CW PITCH coatrol 1
used to vary the beat tone IBach calibration division
of this contro! represents approximately 1000 cycles.
When receiving single side baud transmission, the
generally accepted procedure of setting the beat [re-
quency oscillator approximately 2000 eycles above or
below zero heat should be employed  In other words,
if the beat [requency oscillator CW PITCH control is
set two deprees clockwise or counterclockwise from
the center position, optimum singlc side band recep-
tion will usually be obtained. Whether the beat (re-
quency oscillator control wall be set clockwise [rom
zero beat will depend on whether upper or lower side
band i8 being trangmitted, If the beat frequency 0s-
eillator is on the wronm side of zero beat, 1t will e
impossible to obtain intelligibility of the single side
band signal wien the dial 18 tuned very slowly through
the single side band signal. Should such a condition
arise, merely rotate the CW PITCH control from the
two degrees counterclockwise to the two degrees clock-

will provide excellent single side band reception. Re-
ter to the ahove paragraph on the Q-Muttiplier for
improved single side band reception.

CRYSTAL CALIBRATOR

A (BBZ6) tube, V9, a hermetically sealed quartz crys-
tal unit and associated components, provide a highly
stable 100 KC crystal-eontrolled oscillator. Ap ad-
justable ceramic trimmer capacitor is provided for
accurately adjusting the esciilator frequency against
an external staudard [requency such as WWYV, It pro-
vides signal markers at 100 KC mntervals throughout
tlie tuning range of the receiver.

LINEAR DETECTOR

The pentode section of the {§AZB) VBA functions as »
linear detector for CW and SSB reception, resulting
in a clear undistorted beat note on CW and greater
ease of tuning and {reedom from nteriereuce on 35B
reception.

AUDIO AMPLIFIER

vire s jbinp and tien vpry carefullvaadist the tipine The fwrst audio gtave s u_ resistance coupled voltage
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nienls are secombiries or grid civcuits, bottom
of chassis adjistments are pimaries or plate
C1reuits

Tian the SFLECTIVITY cantrol clockwise o
pasition below the userllating point With s col-
tir sot-nerew loosensd to permit (he reguency
slall to turn wilbhout hindranee by the stop, adjust
the FRALG (ontrol to obtanr 4 maXimum meter
dication  The wput <ignal must be adjusted to
a value just vulficient to oblam nood meter swing.
This adjustment is the ceoter frequency vl the
pase band While the meter is al imaxinum, furn
the eollar So (hat the long sel $0row 18 ma posi-
tion 180 deprees directly opponite the -top lug
Holling 1t in this position. ighten the set serew,
malung sieee thal the shalt has aol turned by eheck-
b the zero setting.

Furn the TUNCTION switch to CW -S30 and with
the CW PITCH vontiol lop collar lossened, ad-
Junt the CW PITCH conlrol for zero beat  Turn
the collar so that the loms sCt aerow 15 1 4 posi-
tion 180 dugrees from the stop lug  Holding 1t i
Whis positon, tigbten the sel werews, makiag sure
that the =0aft bhas not turned from the gero heal
posItion.

Tuin the FUNCTION swilch to REC and the other
controls 4s shown upder e Sel the TUNING
RANGE switch to 7.0 - 7.3 MCS Sct the uu-
modulated signal senerator freguency (o 3035
KCS. Dsing a non-metallic alignment tool, such
a- General Cement Co No. 8282, or equal, ad-
Just the top and hottom cores of the bransformer
T1 Jur nmximum meter reading  During this
aligmneut, adjust the pencrater outpul and the
SENSITIVITY contrnl 1a prevent overloading.

With the MAN - AVC swiieh on AVC, the SEN-
SITIVITYV ceontrol at masumum, with grid, pu 1,
ufl the VI amplilier tube grounded, and with ae
sunal mput, adjust the METER ZERO ADJUST.
potentinmeter at the rear o1 lhe chassis lova
veading of zero on the 8" meter.

RF ALIGNMENT

12

Note
h.nq. watnMia o lieraocoaat £330l sneh o9

5]

¥5

do nod lave sloes. The RE awd O8SC culs of this
band are "Enifed" lor adjustment ol inductanec
A slighl spreading ol the lurns decreases the in-
duetaner Poshing the turas slighily closer lo-
gether jnereases the mductance.

Conneet Lhe anmotulabed, sogsal generator output
ecabie to lhe antenna and ground teyminals of e
recoiver, with the A lerminal adjocent to the G
letinal jumped topethe Leave the wiewdln-
tubie voltmeter connegted as o 1B alignment.

Sl {he controls the same as lor 1F algiment,
et ahove  Adjust the SENSITIVITY contro] as
requived to oblain @ sullicient voltmeter reading
s to proventover lowdhing. Sel the CAL SET con-
Lyl 1o the vertical marker,

The vsellalor adjustinent 1w mutde Gest, The 133
15 acdjusted pexd to olitain maximunt amplifude
The antenna slugs are adjusted lant. A certain
amonnt of intersetion will wecur bebwaen tho os-
eulater and RI adjustments, particolarly ou the
Ipher lregocuacy bauds  Final adjustnient <ol
i3 accomplished by comlaped or aliernate ad-
justnient of (he osmllator and RE tor maamum
aniplitude

Note

The trmmer adjustments, it required, should
he the tinal adjustents for each band

Note that the oscillator ireguency o the Hg- 110
jg an the higlh side of the signal requency, ex-
cept on the 6 moeter baed, 50-54 mes, where it
15 o the low side ol the signal. Therefore, it s
necessary to nmake sure that the esciliator ire-
quency s ot adjusted bhelow 1he signal (requency
which would he an image respouse of tiw spnal
ap alb bands except B0-54 mes where lThe reverse
15 {rue.

Tt will be vecessary to vepeut low and hgh end
alygiunent adjusbmentw ol cach band since the
adjustments ave interdependent.  The process
wliould be repeated unti]l maxiimum amplifude is
oblained at both alignment treguencies of each
hand.

Qu (he §

The slugs and trinmmers, having heen [aetory ad-
justed, should reguire a mummunr amount of
adjustment for avy realignment.

All RF and usollator shug adjustments are prade
lvor Ihetop of the shield eans 50-54 mres, coils

]alfzr bhand, a shilt i escillajor fre-

proximately B0 KCS, or one division low. This
conditinn raay ho rorrected ns fullows:

(1} Alter abgawent o the normal manner with
the reeeiver oul of the vabinet, sgueesc to-
pether (he (urus of T23, the 8 -meter oscitlator



{2}

co, untit a Bh 00 KCS signal is received af
approxzimately 50 05 on the dial.

Plaee the chasss in the cabinel, or place .
muetal plide (such a3 a cookie sheel) over the
batton ot the phassis  Thedind readine shoudd
L approsmately corvect Bl is not, com-
press o expand the furns of T23 as regua ed

Note

The receiver =hould be warmed up at least
one-half hour belore tinal osctllator iTeguency
adjustments are nunde Tor e dial ea)ilya-
tion check,

CALIBRATOR ALIGNMENT

Fhe erystal cattbrator s factory adpusted lo sero-beat
with the Buresn of Stawdard: Radio Sipnal WwWvo It
minor adjustments are deterimined aeceswary. o re-
zero the calibvator. an external receiver capable at
receivigg  slatioor WWY on auy one of ity operatng
Ireguend les i aecessarty since fhe tumog bands of
HR-110 dao not wiclude any oae of Hhese treguent tes

Teo re-aero the calibrator, loop one or two tarons of
istlated wire around the envelope ot VI {BBZB) and
conneet the wire to the anlenna ferminat ob the re-
cever wsed tor heterodyumiz, Tune oo Strone sionat
U oany oie i the WW Y Irequencies and Zero-heaf the
calibrating vseillator with WWV Ly slowly totating
cerampe wimmer C-36 al the lop rear of the chassic

MG 10 el iivity |

A Reguyarf
EOKC DY
_ 1B — —G Muir Mox wadth
PYHCmGDR
B C 0 Maalt Ay d aer
| AR o fr OH

NN

o

LIy
"
vy

-1

A0 I 103

K{ ult Hesunnnge

Figure 9. Selectivity Curves
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PARTS LIST
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SCHEMATIC HAMMARLUND
DESIGNATION BoSCRIPTION PART NO.
CAPACITORS

Cl, A-T Variable Tunimg . P3gdnT -1
c2 bixed, ceramic dise, IIU mm!{ 1000 W v.D.C K23010-5
C3,4,50,06.7 Fixed, curanue dise, .01 ml 600 W.V.D.C. M23034-19
8 Fined, coramic dise, 110 mmi 1000 W ¥V I C K23010-5
CH, 16, 11,12 Pxed, cerapie dise, 01 ml6HOW V D.C M23034-19
C13 IMaed, stlver oca, 20 med 500 W V. D.C K23006-17
Ci4 Fixed, silver mica, B60 mml 500 W V.D K23027-68
C1h Fized, silvey mica, 3300 mmt 300 W V. D.C K23041-2
Cls Fized, silver mica, 1100 mmt 500 W V.. (¢ K23027-2
Cly Fixed, siiver mrea, 210 mml 50O W V D (¢ K23027-3
CI8, 14 FPived, ceramic dise, (O mi 600 W. V. D C M23034-19
2,21 Pixed, ceramie dise, .04 ml €600 W.V, D, C. M23034-12
322,23, 24 Eixed, ceranye dise, .01 ml 00 W vV D (. M23034 -19
25 Mixed, ceramie dise. 04 mf GO0 W. v D C. M23034-12
C26, 27 Fined, ceoramic dise, 05 mt 600 WV 1D C M23034-14
C28 Fixetl, ceramae dise, (001 mL 1000 W V D.C M23034-20
€2y, 30, 31, 32 Fixed, coramic dise, 0l m{ 600 W.V.D C M23034-19
C33 Fixed, cerumic dise, 000 i/ 1000 W V D C M23034-10
C36 Vaviable, cerannc tripaner, 8 - 50 mnol K23038-5
37 Fixed, coramie dise, 220 mal 800 W_ V. D, . K23006-10
€30 Varwuble, aotenna tnnys, 3 - 256 mml K34454-G14
C40, 41 Vartable, uncea trimmmer, 3 35 nnnl K23043-73
C12, 43,44, 45, 46 Varmble, miuea teimmer, L5 - 20 muol B23043-6
(ol Fixed, &ilver nuca, 10 mmt 500 W.V D.C K23006-8
€48 Fixed, silver mica, & mml 300w V D.C. K23006-5
40,00, 5L Varwble, glass trmammor, 1 8 munt K42083-G32

Ch2 Fixed, gilver mica, 243 mmfl 300W v D C. K23006-27
ChH3 Fixed, veramic, femp. comp. 37 mml N220 K23062-43E
Cnd Variable, glass trimmer, 1 - & mf K42093-G2
Chh Fixed, ceranne, temp. comp. 1O nal NT50 K23061-133
56 Virwable, glass trimmer, | - 8 mmf K43003-G2
Ch7 Fised, ceramic, temp. comp. 10 mmt N220 K23061-40d
CH8 Variable, glass trimmer, 1 - 8 mmf . K42093-G2
Chy Fixed, silver mica, § mwml 300 W.V.D.C. K23006-31
CH0 Varmhle rlass trimmer, 1 - 8 mml KA2003-G2
CHI Fixed, silver mjyca, 333 mmi 300 W V. D. C K23006-28
C62 Fixed, ceramic, temp. comp. 47 mmi N75¢ K23061-206F
CH3 Fixed, eeramic, temp. comp. 1.5 mml N4700 K23061-300
Co4 Fixed, ceramiv, temp. comp. 47 mmi N750 K23061-26T
C65 Fixed, cerpmic dise, Gl ml 600 W V. D C M23034-1Y4
CH6 [Mxed, silver mica, 1100 puaf 500 W V.D.C K23027-2
c67 Fixed, silver mica, 3300 mm! 00 W.V.D C. K23041-2
CGY Fixed, silver mica, 510 mm! 500 W.v.D C. K23027-3
C69 Fuxed, silver mica, 3 mml 500 wW.V.D C. K23006-18
cno Fixed, ceramic disc, .01 mf 600 W.Vv.D.C M235034- 18
CT7L, 72 Fixed, ceramic dise, 01 mf 1O0OGW V.DC. M23034-8
CT3,A,B,C Fixed, elecirolytie, 20, 20 ml 450V, 25 ml 50V K15504-62
74 Fixed, silver muca, 78 mmi 300 W_v.D. C K23006-33
[l Fixed, silver mica, 68 mmi 300 W V D C. K23006-30
CcMC Clock, Telechron, Auto-timer E38874-1
Crystal, panel clock window M3IBBTT-1
I, 2 Lamp, ptlot, No. 47, 6.3V, . 15A K16004-1



SCHEMATIC
DESIGNATION
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R29
R3O0
R31
R32
R33
R34
R39
R40
R41
" R42
R43
R44
R45
R46

DESCRIPTION

Phone jack .
Lxternal relay receptacle

CcOlLS

Cotl| & lerrule assenilily

¥ Choke, 192 mirrohenrys

Coil & lTerrule assembly . .
Filter teactor, § Hy-100 ma, 375 ohims de

Meter, "S" (Carrier Ievel)

RESTSTORS

10 olimis, 1/2 W

80 ohms, 172 W . . . .
Virble, 1500 otms, dual with R24 and 85
1 ohms, 1/2 W

470,000 ohms. 1/2 W

100, 000 ohms, 1/2 W

22,000 nhms, 1/2 W

160 ohms, 1/2 W

22000 ohms. 172 W

15, 000 ohins, 2 W . . .
6,800 ahms, 1/2W . . e
Variable, 10, 060 ohms, with tandem «wifel 51
2 2 mepohms, 1/2 W

1,000 chms, 1/2 W

100, 600 ohms, 1/2 W

1, 000 ojns, 1/2 W

150 ohms, 1,2 W

1,200 chims, 1/2 W

Variahle, 200 ohms

100, DOD olums, 1/2 W .

33,000 oluns, 1/2 W

4,700 ohms, L2W .. .. L.
Varmable, 10, 000 oluns, sce 3.

1 megobim, 1/2 W

2.2 megohms, 1/2 W

470, 000 ohms, 1/2 W .

220, 000 ohms, 1/2 W .

4,700 ohts, 1/2 W

1 Megohm, variable

47 ohms, /2 W

100 ohms, §1/2 W

2,200 ohms, 1/2 W

430 phims, 1 W .

47,000 ohms, 1/2 W

16 ohms, 1/2 W

I, 000 ohms, 1/2 W

47,000 ohums, 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

HAMMARLLUND

PART NCO.

K35608 -1
K350T3-!

K26216-G2
K38971-1
K26215-G2
K38939- 1

K20114-4

K149309-1
K14309-260
K380340-1
KING0Y-1
K19309-113
i£19308-47
Kl930¢-81
K19308-199
IK19308-81
K19304-46
K193049-89
KI5378-4
K1%309-129
K19369-49
i€19308-97
Kigi04-449
K19304-259
K149308-2G8
K15368-6
K10309-57
K3ag-a5
K19304-05

K19300-121
K19309-124
K19304-113
K19309-10%
K1930%-6%
K28218-3
K14309-17
K19309-25
K19404-37
K1931n-212
K19309-84
K13309-1

K 19309-49
K19305-89
K19305-12¢
K19309-4%
1£19330-2
K19309-81

M|



SCHEMATIC
DESIGNATION

51

S2

53

34

35
SGA
3hE.C
86D
BOE
S61

T
Ta
T3 1
T3
T

i
TH
iy
TiO
T
11z
TS
1l

TI4u

TIhH
T17
T14
T1%
T2
T21
Taz2
T23

¥
Y2

Z1
2 ¢
?IB

DESCRIPTTON

SWITCHES

W Maltliptier swilcl, (Parct of 1112)
Limitter switel, SPST togele

MW - AVC switeh, DPST topgle
Fuuction switeh, SEND-REC-OW S5B-CAL
AC QN-QF I switch, {Part of R3)
Switch waler, ANT proanary
Switeh water, ANT sec and BE sec
Swilth waler, BRI (ap

Swileh waler, N OSC tank

Switeh waler, H1I OSC tup

TRANSFORMERS AND IMP LDANCE ASSEMBLIES

' Translormer, 3,045 KO

IV Toansformer, 400 KC

IF Translormer, 455 KC

I¥ Tranuformer, 455 KC -

Qutput Trimslormer, Max power 5W, Impedance
mwateh; 10, 000 nhms pry te 4 phims voree ¢col

ANT Torans. L. & to 2 O MC

ANT Trans. 4.5 to 4 0 MU

ANT FTrons, 7.0 10 7.3 MC

ANT Trans 14,0 t; 14,4 MC

ANT Tranps. 21 Uto 21.06 MC

ANT Trans 28 0 ta A0 O MC

ANT Trans, 50 0 ke 4.0 MO L .

Power Trans Pri, IHBV-00 cyele, See,
230 -0-230V - L1 ma .

Prwer Trans Pri, S -230V 60 evele, Sed;
230-0-230V - 110 ma . .

fIF Cotl assembly, 1 8-2 0and 5 5-4.0 me

RI' Coil assembly, 7 0-7 3 and 11,0-14 4 e

R Conl assomibly, 21.0-21 6 yod 28 0-30.0 me

R Tram. coil, H0.0-54.0 e . ...

HIP Oue conl assembly, 1L B-2.0and 3 5-1.0 me

HE Owc¢ earl assenbly, 7 0-7.3 and 14, 0-14, 4 me

HEF Qe ool assembly, 21.0-21.6 and 28 0-30.0 mc

HE Qse eoal, 50.0-54.0 mo .. . . .

Quartz Crysl, 3, 490 KC
Quntts Crystal, 100 KC

RC Printed Network
RC Pripled Network
RC Printed Networl

HAMMARLUND
PART NO

K3ggn7-1
K3g044-1
Kig44g-1

K38u52-1
K38952-2
K38952-3
K38452-2
K38952-4

K38547-1
K38u46-1
K38R29-2
K38824-1

K38828-1
K38426-1
K38027-1
K384928-1
KIpoao-1
K38430-1
K384931-1
K34443-1

M38D38-1

M3g838-2
K38032-1
K33933-1
K38034-1
K38944-1
K348035-1
K38936-1
K35037-1
K356405-1

K3Bd72 -1
K3R66]1-1

Ki3B846-1
K3B88h-1
Kigo81-1
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