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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 top perlormance with minimum main-
tenance. The HQ-110 has a self-contained power
supply operating from a 60 c¢ps, 105-125 voli AC
source., Power consumption is 80 watts, The Ham-
martund HQ-110-C incorporates atelechron automatic
electric clock-timer in its design. The export model,
HQ-110-E, will operate from a 50-80 cps, 115-230
volt AC source. Because of possible varialions in
power supply operatingirequency, the automutic timer
and clock 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 mec, calibrated in
5 KC divisions.

80 meter band, 3.5 to 4.0 me, calibrated in
b KC divisions,
40 meter band, 7.0 to 7.3 mec, calibrated in
5 KC divisions,

20 meter band, 14.0 to 14.4 me, calibrated in
5 KC divisions.

15 meter band, 21.0 to 21,8 me, calibrated in
10 KC divisions.

10 meter band, 28.0 to 30.0 mec, calibrated in
20 KC divisions.
6 meter band, 50.0 to 54.0 mc, calibrated in
0 KC divisions.

& 100-division, 0 te 100 arbitrary scale is provided.
Double conversion is employed for the 40, 20, 15, 10
ind 6 meter bands,

A single conirol provides extremely fine tuning lor
the separation of crowded signals. A very high sig-
nal-to-noise ratio, plusthe famous Hammarlund noise
limiter circuit, 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 circuil feature is the Auto-Re-
sponse, which automalically narrows and widens the
freguency range of the audic output, according to Lhe
gain required. This fealure permits higher fidelity
reception on stronger signals, while providing the
sharp cutoflf required in receiving communications
under adverse conditions. A second advantage of Lhe
Hammarlund Auto-Response is the rapid damping of
the audio power in the speaker voice coil which greatly
minimizes undesirable speaker "hangover.'" The re-
ceiver maybe usedwitheither speaker or headphones.
[fast acting AVC maintains a constant audio level,
Adequate filtering practically eliminates AC power
ripple.

The HQ-110 is equipped with a stable beat frequency
oscillator which provides the operator with a continu-
cus range of audio tones when receiving lelegraph code
signals. When used in conjunction with the Q-Multi-
plier, single signal reception is assured.

A100KCerystal-controlled oscillator is incorporated
to provide 100 KC check points [or precise calibra-
lion on all seven bands.

A linear delector is provided for the optimum regep-
tion ol 88B and CW signals.

An "8" meter is provided lo 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-
istic front panel is clearly marked to permit full at-
tention to the operation at hand,

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

UNPACKING

Unpack the receiver carefully. Make sure the tubes,
asgociated tube shictds and pilot lamps are in place.

SPEAKER CONNECTION

Connectad, 2ohmpermanent magnel dynamic speaker
(Hammarlund S-100 Speaker) to the two terminals
marked SPKR. on lhe rear of the chussis. (Note Fig-
ure 4.} For best performance do not place speaker
on top of receiver cabinet,

POWER CONNECTIONS

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

INSTALLING ANTENNA

The HQ-110 is designed Lo operate with o single wire
or a balaneed type antenna. The (ront panel antenna
trimmer control (Figure 5) permits a good malch to
most antennae systems of 50 to 600 ohms.

For general coverage, single wire antennae of 20 to
50 feet length will provide surprisingly good recep-

tion. A long single wire ouldoor antenna, such as the
one shown in figure 2, will generally provide entirely
salisfactory performance, This wire may be 50 {o
150 feet long,

For best reception, the antenng should be isolated as
muchaspossible from neighboring objects and at right
angles topower lines or busy highways so as to mini-
mize possible interference pickup.

Optimum performance on a particular amateur band
ar other parrow luning range will be obtained by using
a tuned half-wave dipole or folded dipole Ted wilh 300
olun transmission ling or other suitable lead-in, as
shown in figure 3,

To tune the one-hall wave length dipole, e [ollowing
formula [or the length of the antenna may be used:

Lengih (feel) = 468
Freg. (MCS)

Each hall {1/4 wave length) is half the length found
{rom Lhe above lormuly,

A pood ground, although not always necessary, will
generally aid in reception and reduce stray line hum,
Reversal of polarity of power cord plug may possibly
further reduce line hum in some lecations.
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N, CONTROL NO, CONTROL
1 CAL SET Conlraol 8 TUNING RANGE Switeh {Band Selector)
2 "8 Meter (Carrier Level) t! MAN-AVC Swilch
3 FREQ. Control (Q-Mulliplier) 10 SENSITIVITY Control
4 SELECTIVITY Control (Q-Multiplicr) 1 TUNING Control
) FUNCTION Swileh 12 ANTENNA Trimmer
f AUDIO GAIN Control I3 CW PITCH Control (Real Frequeney Oseillator)
i LIM Swileh (Noise Limitler) 14 Telechron Automatic Clock {Timer)

Figure 5. Location of Controls



OPERATION

AM RECEPTION

For AM receplion the position of Lhe controls should
be as follows:

FUNCTION Switeh

3 . . Receive (REQ)
TUNING RANGE Switch .

. Set Lo desired
[requency rangoe

MAN - AVC Switeh , ., . . . , AVC

FREQ. Control, . . . Sel pointer Lo
Lriargular marker

. Set to vertical
imarker

. As required

. Tune for highest *'8"
meler reading on
signal

ANTENNA Trimmer . . . . . Tune [or highegt 78"

meler reading on

CAL SET Control .

LiM Switch . .
TUNING Control

sipgnal
SELECTIVITY Cantrol . . . Fully counler-
clockwise*

SENSITIVITY Control .

= . Fully clockwise**
AUDIO GAIN Control . . .

. Adjust for requirad
level***

*Normally for AM reception, Lhe Q-Multiplier is
swiltched OFF (fully counterclockwise) lor maxi-
mum bandwidth. However, lhe Q-Multiplier may
be useful in eliminating interference from closely
adjacent signals at some sacrifice in the fidelity.
The bandwidlh is narrowed by clockwise rotation
of the SELECTIVITY control

*For normal AM reception, the SENSITIVITY con-
trol is fully clockwise. The "S" meler calibration
heolds only in this position on AVC operation, In
the presence ol extremely sirong signals, the
SENSITIVITY control may be reduced to prevent
overloading,

**#A fealure of Lhe andiv system is the variable nega-
tive feedback employed. Maximum [ecdback is
provided at low settings of the AUDIO GAIN con-
trol for the best quality receplion of strong sig-
nals. As the AUDIO GAIN control is increased,
the feedback decreases so that on reception of
weak sipnals additional selectivity is provided by
the audio system. This results in an increased
sipnal-to-noise ratio. A further advantage is
Lthe critical damping of the speaker for elimina-
tion of speaker '"hangover.'' This upgrades the
reception of speech and decreases the noise out-
put of the receiver. A further advanlage is the
reduction of distortion at low settings of the
AUDIO GAIN contral.

CODE SIGNAL RECEPTION

For CW code reception the position of the cantrols
should be as follows:

FUNCTION Switch . . . .
TUNING RANGE Switch .

W-55B

. Sel o desired
frequency range

MAN - AVC Switeh . . . . . . MAN

FRE@. Control. . Sel poinler Lo
Lriangular mariker?

. Set lo vertical
marker

. Pointer on tri-
angular marker
lor zevo beal luning
and then off set either
lefl or righl lor
desired pitch

. Taune for zero beat

. Tune for maximum
response

. MON'" ancd advanced
as required ¥

. Adjust for desired
outpul level

. Clockwise Lo 12 or
2 o'elock position

CAL SET Contrul .

CW PITCH Control |

TUNING Control
ANTENNA Trimmer

SELECTIVITY Cuontrol . . .
SENSITIVITY Control .

AUDIO GAIN Condral . .

*The FREQ. controlwill peak the selectivity curve
lo the left or right over the pass band of the IF
amplifier permilling o high degree of the conlrol
of seleclivily lor closely adjacenl interfering
sipmals.,

*+#The broadest position of the SELECTIVITY control
(corresponding o a6 db bandpassof 3 KCS) is with
the control turned clockwise just sulliciently to
operate its switch. This puts the @-Multiplier
in operalion, Furlther clockwise rotation of Lhe
conirol narrows Lhe bandwidth until a position is
reached, jusl short of oscillation, where the band-
widih iz of the order of 100 cycles. The conlrol
should be adjusted below the point of oscillation
and to the desired bandwidth as required by in-
terference.

35B RECEPTION

For S5B reception the posilion of the controls should
be as follows:

. CW-558
. Set to desired
irequency range

FUNCTION Swileh ., . . .
TUNING RANGE Switch . .

=)
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MAN - AVC Swileh . . . . . . MAN
FREQ, Control . . . . . . .3ct pointer to
triungular marker

CAL SET Control . . . . . . Set o vertical
nearker

. Tune for maximum
clarity

. Tune [or maximum
response

ON" bul not

wdvianced beyond

swileh*

L AE requiredr e

Clockwise Lo L2 or

2 ulelock position¥+*

Approsimately 1

divigion lefl or

rightt+**

TUNING Control
ANTENNA Trinuner

SELECTIVITY Control .

SENSITIVITY Conlirs) o . .
AUDIO GAIN Control . . . .

CW PITCH Contred ., ., .

-

*The SELECTIVITY control should only be advaneed
beyond the switeh”ON" pusition if required to in-
crease the selectivity due to interference,

**The SENSITIVITY contrvol should be advanced only
sufficiently to provide the required oulput. The
use of 4 mimimum SENSITIVITY conlrol setting
insures that no overload distortion occurs in the
receIver,

***Operating with the AUDIO GAIN control advanced
1/2 to2, 3rotation mmsures sullicient power output
while permitting the reduced SENSITIVITY opera-
tion deseribed above.

*exeThe CW PITCH control is set  approximately
1 division to Lthe vight or lelt of the triangular
marker, depending on whether the upper or the
lower slde band, rvespectively, is transmitted.
The CW PITCH control is adjusted for maximum
clarity, once the wlgnal has been tuned in. There
will be a corrveect selting of this control lor each
sideband and once these Iwo settings are deter-
mined, they should he noted for future use in 55B
receplion,

CALIBRATE

For dial calibration checking, the FUNCTION switch
15 sef at the CAL positionand the other controls should
be set as listed under CODE SIGNAL RECEPTION,
The recewer is aligned with the CAL SET control set
at the vertical marker and should be closely correct.
The CAL SET control is used o accurately reset the

dial indicator lines if they are found to be slightly off
calibration at any point on the dials where correct
calibration is desired.  The receiver is tuned to pro-
duce a zero beal response with the PITCH control set
al the triangular marker, on any 100 KCS multiple in
the desired band. The CAL SET control is then used
to reset the dial indicator to the correct marker, 1If
the dial calibratton should be l[ound to be beyond the
range of the CAL SET control, the HF Oscillator will
require readjustment (see under SERVICE AND RE-
ALIGNMENT).

On switching from the CW-8SB position (o the CAL
position, an increase in level will be noticed. This
in done deliberately to provide additional gain for the
higher-order harmonies of the 100 KCS crystal cali-
brator, regardtess of whether the recciver is in MAN
or AVC posilion,

Note

No provisions have been provided in this re-
ceiver to zero beat the 100KCS crystal eali-
brator against a [requency standard signal,
suchas WWV, The 100 KCS erystal-controlled
oscillator has been accurately set at the [ac-
tory. This, plusthe fact that a very low drill
. 005% erystal 1s employed, will insure suffi-
cient accuracy for all practical purposes.
Far thosc who desire frequency accuracy of
the crystal calibrator in the order of cycles,
the procedure vutlined on Page 13 should be
employed.

BREAK-IN RELAY

The receiver is equipped with a female chassis con-
nector al the rear of the chassis, alongside the power
cord entry hushing for the purpose of providing con-
neclion for remote control of the receiver by a swit-
able relay. Assahipped (rom the factory, the two ter-
minals of the connector are jumpered together on
the underside of the chassls., In order to utilize the
remote control break-in feature, it I8 necessary to
clip the jumper lead from between the (wo terminals.
Remove Lhe receiver from the cabinet 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 cabinet.



CIRCUIT THEORY

The HQ-110 is a superheterodyne receiver covering
the 6, 10, 15, 20, 40, 80 and 160 meler amalear fre-
guency bands,  Double conversion s enydoyed in the
6 through 40 meter bands., Twelve tubes are used,
including the Reciifier and Voltage Regulator of the
gell-contained power supply. The circuilry of the re-
cetver includes o 100 KCS erystal calibrator, a Q-
Multiplier for full control of selectivity, an effcctive
noige limiter and a separate highly stable Beat Fre-
quency Oscillator.

PRESELECTION

The antennz inpul coupling and R amplifier slage
provide the necessary preselection and gain tor high
performance and rejection of undesired signals. The
high signal level at the mixer grid, V2, contributes Lo
a favorable signal -to-noise ratio.

Bothgrid and plate cireuits of the RF stage are tuned;
individual tuning coils are selected ftor each band.

The antenna compensating capacitor, adjustable [rom
the fronl panel, permits the receiver (o be resonated
for oplimum performance with the particular antenna
in use.

CONVERTER STAGE

A high degree of oscillator stalility 1s attained by the
use of a separate mixer (6 BE6), V2, and an independent
oscillator (6C4), VIO,

The outpul signal Irom RE amplitier, V1, is hetero-
dyned with the oulpul of the lecal high Drequency os-
cillator, V10, and electronicully eombined within the
mixer tube, V2. On the B0 and 160 meter bands, ihe
local nscillator is 450 KCSabove the signal [requency.
On the 10 to 40 meter bands, the local AF Oscillator
is 3030 KOS above the sitgnal frequency., On the 6
meter band, the local HF Oscillaior is 30356 KCS be-
low the sipnal freguency.

. When operating in the 6 (o 40 meter bands, the dif-
ference frequency of 3035 KCS is heterodyned with
the output of the 3490 KCUS ¢ rystal controlled oscillalor
andelectronically combined wilhin the converier tube,
V3, to produce the 455 KCB final intermediate {ro-
guency.

Low-loss tube sockets, Jow-loss phenolie, temperature
compensaling capacitors, and stable, coaxtal glass
trimmers all contribute 1o oscillator stability. Addi-
lional frequency slability is altained by applying reg-
ulated voltage (o the oscillator circuit and by the

rureed construction of the entire HF oscillalor secll
assembly,

Q-MULTIPLIER

The Q-Mulliplivr circuil employed in this receiy
provides a means of peaking any signal within the pe
bBand of Lthe ITF amplificr. The degree of peaking
contrelled by the SELECTIVITY coutrol, The bar
width varies from 3 KCS wilh lhe SELECTIVITY o«
trol switch just "ON" L approximualely 100 cps w
the control just below the oscillation peint, I inte
ference isexperienced causced by two stations operali
very ¢lose to one another, the Q- Multiplicr may
cmployed under these circumstances to minimize,
noet eliminate, the interference by the bmproved -
lectivily or the decreased bandwidih proper adje
ment will provide, The proper use of the Q- Mullipli
can actuplly enhance many times the resulls obtair
with the receiver. In view of this, it is suggested U
i little fime be spent in learning just how (o prope:
adjusl the Q-Multiplier frequency and selectivity cc
trols under ditferent receiving conditions. The

Multiplier is a very handy tool in the hands of an ¢
perienced operator and, unfortunately, it is beyc
the scope of this instruction manuval to attempt to
more definite than we have.

When the SELECTIVITY control is operated. putli
the Q-Mulliplier intg the circuil, some luss of g
or S meter reading, will be observed. This
caused by the addilional loading of the Q- Mullipli

IF AMPLIFIER

WNine stable tuned circuits, in lhree stages ol IF q
plification, V3, V5, and VBA, coniribute Lo sensitiv
and seleclivity, On the 80 and 160 meter bands, !
Inlermediate [requency is 455 KCS8. On the 6 (o
maler bands, the first conversionis o an Intermedi:
[requency of 3035 KCS, employing two tuned circu
and the second conversion is to Lhe 455 KOS Inlerm
diate [requency employing seven tuned circuits. Ir
core permoeability-luned transformers improve pe
formuance and add to the ease of adjustment,

AVC SYSTEM

Automatic Volume Control minimizes {ading and sig
strength vaviations by controlling the gain of the !
Stuge, VI, and the TF stage, V5. As a result, a co
fortable and constaut level of audio is mainlaioe
The AVC voltage for the RF Amplificr tube, V1,
provided with o delay vollage which prevents the Al
from operating on the RF Amplilier tube on extreme



weak signals, thus maintaining the maximum sensi-
tivity and signal-to-noise ratio.

“S" METER (CARRIER LEVEL)

The 8", or Tuning, Meter is provided to assist in
tuning and to give an indication of relative signal
strength, Becausethe meter readings are proportional
to AVC voltage, it is operative only in the AVC position
andon AM reception, In the MAN position of the MAN-
AVC switeh, the meter pointer will not indicate signal
strength.  However, the meter pointer will assume
various positions, including slightly off scale, de-
pending on the setting of the SENSITIVITY control and
the FUNCTION switch. In any operating position of
the I'UNCTION switch, receiver overload is indicated
by a reverse reading of the meter.

The meter, which is calibrated to 40 db over $-9, is
factory adjusted sothat asignal inpul ol approximately
50 microvolts gives a reading of -9, Each "S" unit
indicatesa 6 db increase. equivalent todoubling signal
strength.  Should meter readjustment be necessary:

1. Set FUNCTION switch to REC.
2. Bel {front panel SENSITIVITY control to 10, "

3. With receiver off, mechanically zero pointer
with a [ine screwdriver,

4. With AVC on and the ANT. terminals shorted,
adjust the pointerto zero with ZERQ ADJ po-
tentiometer R19.

DETECTOR AND NOISE LIMITER

One section of the 6BI7 tube, V7, is used lor the sec-
ond detector and AVC system for the IF amplilier,
This system produces a minimum of distertion.

One section of lhe V7 operates as a series, self-
adjusting noise limiter. It will reduce automabile
ignition and other types of impulse noise to a minimum,

intelligibility is not affected by the noise limiter, al-
though it may be switched off i desired, The third
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section of the V7 provides delayed AVC lor the RF
amplifier tube.

BEAT FREQUENCY OSCILLATOR (BFO)

The triode section ol the (6AZ8) V6B i used for the
beat [requency oscillator. The CW PITCH control is
used to vary the beat tone. DLach calibration division
of this control represents approximately 1000 cycles.
When receiving single side band transmission, the
generally accepted procedure of setting the beat fre-
quency oscillator approximately 2000 cycles above or
below zero beat should be employed. In other words,
il the beat [requency oscillator CW PITCH control is
get two degrees clockwise or counterciockwise from
the center position, optimum single side band recep-
tion will usually be obtained. Whether the beat (re-
quency oscillator control will be set clockwise from
zero beat will depend on whether upper or lower side
band is being transmitted. If the beat frequency os-
cillator is on the wrong side of wero beat, it will be
impossible to obtain intelligibility of the single side
band signal when the dial is tuned very slowly through
the single side band signal. Should such a condition
arise, merely rotate the CW PITCH control trom the
two degrees counterclockwise to the two degrees clock-
wise position and then very carelully adjust the tuning
for imtelligible speech. Here again experience is the
hest teacher. The stability of both the high frequency
oscillator and the beat [requency oscillator employed
in this receiver plus the excellent mechanical rigidity

will provide excellent single side band reception. Re-
[er to the above paragraph on the Q-Multiplier fov
improved single side band reception.

CRYSTAL CALIBRATOR

A (BRZ6) Lube, V9, a hermetically sealed quartz crys-
tal unit and associated components, provide a highly
stable 100 KC crystal-controlled oscillator., An ad-
justable ceramic trimmer capacitor is provided for
accurately adjusting the oscillator frequency against
an external standard [requency such as WWV, It pro-
vides sipnal markers at 100 KC tervals throughout
the tuning range of the receiver,

LINEAR DETECTOR

The pentode section of the (6AZ8) VBA functions as a
linear detector for CW and SSB reception, resulting
in a clear undistorted beat nolte on CW and greater
ease of tuning and [reedom {rom interlerence on 558
reception.

AUDIO AMPLIFIER

The first audio stage is a resistance coupled vollage
amplifier employing the other section of the (12AX7)
V4B, The audio output stage is a (BAQS) beam powel
amplifier, V8, providing an undisforted output level
of at least one watt.

-



SERVICE AND ALIGNMENT PROCEDURE

NOTE

Belore servicing this receiver, disconnect
from power source and remove all leadwires
attached to terminal connections al rear of
chassis apron, Carefully turn the receiver
upento the front panel e on a smooth clean
surface. Remeove the two No, 10 hex machine
screws ab the extreme ends of the chassis
apron at the rear of the cabinet, and the knob
rom the clock adjusiment shalt if receiver
1s so equipped. Lift cabinet straight vp and
off of chassis. To reassemble, use reverse
procedure,

ADJUST SLUGS AT INDICATED FREQUENCIES

CRYSTAL CALIBRATOR ANTENNA ADJUSTMENTS-MCS RF ADJUSTMENTS-MCS

TRIMMER €36 /28 70 35 21 18 14 \ 2 7 1.8\ TOP SLUG
28 14 3.5 \ BOTTOM SLUG

IF ADJUSTMENTS
455 KCS

TOP SLUG 21 7 18 IF ADJUSTMENT
\BOTTOM SLUG 28 14 35  / 3035 KCS
QSCILLATOR ADJUSTMENTS-MCS

Figure 7. Top View of Chassis



IF ALIGNMENT

Note

Use a non-metallic alignment tool such as
General Cement Co. No. 500%, or equal.

Connect the outpul cable of a 455 KC8 unmodu-
lated, signal generator to the bus lead of the
(6BE6) V2 mixer grid. The [requency accuracy
ol the generator may be checked with sullicient
precision by picking up its second harmonic (810
KCS8) in any receiver whose calibration at 910 KCS
has been checked as correct and then adjusting
the generator frequency.

Connect a DC vacuum tube voltmeler, set lor

negalive voltage reading to terminal 2 of the T5
IF transformer and chassis ground.

RF

.

St the receiver controls as llows:

CAL SET control on marker

FUNCTION switch on BEC.

Tuning dial on 1.8 nie

Noise limiter (LM) switch on OI'F
AUDIO GAIN control at minimuwm
SELECTIVITY control OF I

TUNING BANGE switch on L. 8-2 U me
MAN - AV switeh on MAN.
SENSITIVITY control on 3 from maximum

During alignment, adjust the generator output uand
the SENSITIVITY control to prevent overloading.
Final adjustment should be made with the SEN-
SITIVITY control atapproximately the third indice
from its maximum (cleckwise) position. Adjust
each of the four IV transformers, T2, T3, T4 and
To, for maximum meter reading. Topszide adjust-

ANT JUMPER ON

/2 a4 13

L2 & 73

4.4 216 30 54\ 50MCS

BREAK-IN HELAY

ACONNE{’:TDH

1449 21.6 30 54/ 0sc RF

HF OSCILLATOR MCS

50 MCS 50 MCS

Figure 8. Bottom View of Chaussis
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ments arc secondaries or grid circuits: bottom
of chassis adjustments are primaries or plate
circuits,

Turn the SELECTIVITY control clockwise fo a
position below the oscillating point. With its col-
Lar set-scerew loosened to permit the [requency
shall to turn without hindrance by the stop, adjust
the FIIBEQ. control to obtain a maximum meter
indication, The input signal must be adjusted to
avalue just sultfieient to obtaln o good meter swing.
This adjustment 18 the center frequency of the
pass band, While the meter i al maximum, turn
the collar =o that the long sel serew is in a posi-
tion 180 deprees diveetly opposite the stop lug.
Holding it in this position, tighten the set screw,
making sure that the shalt has not turned by check-
ing the zero sctting.

Turn the FUNCTION switch to CW-SSB and with
the CW PITCH control stop collar loosened, ad-
just the CW PITCH control for zero beat. Turn
the collar so that the long set screw is in a posi-
tion 180 degrees from the stop lug.  Holding it in
this position, tighten the set screws, making sure
that the shaft has not turned from the zero beat
position,

Turn the FUNCTION switch to REC and the cther
controls as shown under "¢." Set the TUNING
RANGE switch to 7.0 - 7.3 MCS. Set the un-
modulated signal generator [requency to 3035
KCS. Using a non-metallic alignment tool, such
as General Cement Co. No. 8282, or equal, ad-
just the top and bottom cores of the transformer
T1 for maximum meter reading. During this
allgnment, adjust the penerator outpul and the
SENSITIVITY control to prevent overloading.

With the MAN - AVC switch on AVC, the SEN-
SITIVITY control at maximum, with grid, pin 1,
of the VI amplifier tube grounded, and with no
signal input, adjust the METER ZERO ADJUST.
potentiometer at the rear of the chassis fora
reading of zero on the "S'" meter.

RF ALIGNMENT

10

Note

Use a non-metallic alignment tool such as
General Cement Co. No. 8282, or equal.

The slugs and trimmers, having been (actory ad-
justed, should require a minimum amount of
adjustment for any realignment.

All RF and oscillator shg adjustments are made
from the top of the shield cans. 50-54 mcs, coils

d.

e.

do not have slugs., The RF and OSC coils of this
band are "kniled" lor adjustment ol inductance.
A slight spreading of the turns decreases the in-
ductance. Pushing the turns slightly closer to-
gether mereases the imductance,

Connect the unmodulated, signal generator output
cable to the antenna and ground terminals of the
receiver, with the A terminal adjacent to the G
terminal jumped together,  Leave the vacuum-
tube voltmeter connected as for 1F alignment.

Set the controls the same as for IF alignment,
o, " above,  Adjust the SENSITIVITY control as
requived to obtaln a sullicient voltmeter reading
and to prevent overloading, Setthe CAL SET con-
trol to the vertical markor,

The oscillator adjustment is made [irst, The RE
is adjusted next to obtain maximum amplitude,
The antenna slugs are adjusted last. A certain
amount of interaction will oecur between the os-
cillator and RF adjustments, particularly on the
higher frequency bands. Final adjustment should
be accomplished by combined or allernate ad-
justment of the oscillator and RF for maximum
amplitude.

Note

The trimmer adjustments, il required, should
be the linal adjustments for each band

Note that the oscillator frequency in the HQ-110
is on the high side of the signal frequency, ex-
cept on the 6§ meter band, 50-54 mes, where it
is on the low side ol the signal. Therefore, it is
necessary to make sure that the oscillator fre-
guency is not adjusted below the signal [requency
which would be an Image response of the signal
on all bands exeept 50-54 mes where the reverse
g true,

It will be necessary to repeat low and high end
alignment adjustments ol vach band since the
adjustments are Interdependent.  The process
should be rvepeated until maximum amplitude is
obfained at both allgnment frequencies of each
band.

On the 6-meter band, a shilt in oscillator fre-
quency occurs upon replacing the receiver in the
cabinet, with the result that the dial reads ap-
proximately 50 KCS, or one division low. This
condition may be corrected as follows:

(1) After alignment in the normal manner with
the receiver out of the cabinet, squeeze to-
gether the turns of T23, the 6-meter oscillator



coil,

approximately 50,05 on the dial.

{2)

Place the chassis in the cabinet, or place a

metal plate (suech as a cookie sheet) over the
bottom ol the chassis, The dial reading should

be approximately correet,

If it is not, coni-

pressor expand the turns of T23 as reguired,

Note

The receiver should be warmed up at least
one-half hour before final oscillator Irequency
adjustments are made for the dial calibra-

tion checlt.

until a 50, 00 KCS signal is received at

CALIBRATOR ALIGNMENT

The erystal calibratoris factoryadjusted to zero-beat
with the Burcau of Standards Radio Signal WWV., If
minor adjustments are detecmined necessary, to re-
zero the calibrator, an external receiver capable of
receiving  slation WWV  on any one of its operating
fregquencies is necessary since the tuning bands of
HQ- 110 do not include any one of these frequencies,

To re-zero the calibrator, loop once or two turns of
insulated wire around the envelope of VY (6BZ6) and
connect the wire to the antenna ferminal ol the re-
ceiver used for heterodyning., Tune n o strong signal
on any one of the WWV Irequencies and zero-beat the
calibrating oscillator with WWVY by slowly rotating
ceramic trimmer C-36 at the top rear of the chassis,
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PARTS LIST

SCHEMATIC HAMMARLUND
DESIGNATION DuSCRIPTION PART NO.
CAPACITORS
Cl, A-TI Variable Tuning 31 B D s BAT LT P38901-1
C2 Fixed, ceramic disc, 110 mmf{ 1000 W, V. D. C, K23010-5
C3.4,5,6,7 Fixed, ceramic dise, .01 ml 600 W. V. D.C. M23034-19
48 Fixed, ceramic dise, 110 mmt 1000 W_.V D.C. K23010-5
Ca9, 10, 11, 12 Fixed, ceramic dise, .01l mi 600 W. v.D.C. M23034-19
C13 Fixed, silver mica, 20 mmti 500 W. V. D, C K23006-17
Ci4 Fixed, silver miea, 560 mml 500 W.V.D . C. K23027-6
€15 Fixed, silver mica, 3300 mmi 500 W. V. D.C. K23041-2
Clé Fixed, silver mica, 1100 mm{ 500 W. V. D.C. K23027-2
Cl7 Fixed, silver mica, 510 mmi 500 W . v. D C. K23027-3
C18, 19 Fixed, ceramic dise, .01 ml 600 W.V.D. C. M23034-19
20,21 IMxed, ceramic dise, .04 mf 600 W. V. D, C. M23034-12
C22,23,24 Fixed, ceramic dise, .01l ml 600 W, V. D.C. M23034-19
C25 Fixed, ceramic dige, .04 mi 600 W.V. D, C. M23034-12
26,27 ixed, ceramic dise, 01 mi 600 W.V.D.C. M23034-19
C28 Fixed, ceramic disc, (001 mi 1000 W. V. D.C. M23034-20
C29, 30, 31, 32 Fixed, ceramic dise, .01l mf 600 W.V.D _C. M23034-19
C33 Fixed, ceramic dise, 005 mf 1000 W vV . D.C. M23034-10
C36 Variable, ceramic trimmer, 8 - 50 mmi K23038-5
317 Fixed, ceramic disce, 220 mml 500 W. V. D, . K23006-10
30 Variable, antenna tuning, 3 - 25 mmi K34454-G14
c40,41 Variable, mica trimmer, 3 - 35 mmi K23043-5

C42, 43,44, 45, 46 Variable, mica tcimmer, 1.5 - 20 mmi K23043-6

C4v Fixed, silver mica, 10 mmi 500 W. V. D.C. K23006-8
C48 Fixed, silver mica, 5 mml 30 W . V.D.C. K23006-5
C49,50,51 Variable, glass trimmer, 1 - & mmi K42093-G2
Ch2 Fixed, silver mica, 243 mml 300 W, V. D C K23006-27
CH3 Fixad, ceramic, femp. comp. 37 mmi N220 K23062-23E
Chd Variable, glass trimmer, 1 - 8 mmi K42093-G2
ChH5 Fized, ceramic, temp. comp. 10 mmi NT5H0 K23061-13J
56 Variable, glass trimmer, 1 - 8§ munf : K42003-G2
Ch57 Fixed, ceramic, temp, comp, 10 mmi N220 K23061-90]
C58 Variable, glass trimmer, 1 - 8 mmf K42093-G2
Ch4 Fixed, silver mica, § mml 300 W.V.D.C. K23006-31
C60 Variable, glass trimmer, 1 - 8§ mmft ; K42083-G2
CH1 Fixed, silver mica, 333 mmf{ 300 W.V.D.C. K23006-28
C62 Fixed, ceramic, temp. comp, 47 mmi N750 K23061-26F
C63 Fixed, ceramic, temp. comp. 1.5 mml N4700 K23061-300
C64 Fixed, ceramic, temp. comp. 47 mmi NT750 K23061-26F
CE5 Fixed, ceramic disc, .01 ml 60O W. V. D.C. M23034-18
C66 Fixed, silver mica, 1100 mmf 500 W.V.D.C. K23027-2
cat Fixed, silver mica, 3300 mm/f 500 W.V.D.C. K23041-2
ced Fixed, silver mica, 510 mmi 500 W.V.D.C K230327-3
C6Y Fixed, silver mica, 3 mm{ 500 W.V.D. C. K23006-18
cT70 Fixed, ceramic disc, .01 mf 600 W.V.D.C, M23034-19
CT1, 72 Fixed, ceramic disc, .01 mf 1000 W. ¥V . DC ' M23034-8
C73,A,B,C Fixed, electrolytic, 20, 20 mf 450V, 25 ml 50V K15504-62
C7t Fixed, silver mica, 78 mmf{ 300 W. V.. D.C. K23006-33
CTh Fixed, silver mica, 68 mmf 300 W.V.D.C. KZ3006-30
CMC Clock, Telechron, Auto-timer Kiggid-1
Crystal, panel clock window M38877-1

1,2 Lamp, pilot, No. 47, 6.3V, . 15A K16004-1

¥
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SCHEMATIC
DESIGNATION

J1
J2

L1
L2
L3
14

M1

1
R2
R3
R4
R5
R6
R7
RS
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20, 21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R39
R40
R41
R42
R43
R44
R45
R46

DESCRIPTICON

Phone jaclk :
LExternal relay 19(Uptat lq

COLLS

Coil & ferrule assembly

R¥ Choke, 192 microhenrys

Coil & lerrule assembly .

Filter reactor, 8 Hy-100 ma, .E'Fo Dhm'a (lf,

Meter, "S" (Carrier level)

RESISTORS

10 ohms, 1/2 W

180 ohms, 1/2 W NE L T
Variable, 1500 ohms, dual with R24 and S5
10 ohms, 1/2 W . 3 W BB E
470,000 ohms, 1/2 W .

100, 000 ohms, 1/2 W,

22,000 ohms, 1/2 W

160 ohms, 1/2 W

22,000 ohms, 1/2 W

15, 000 chms, 2 W

6, 800 ohms, 1/2 W

V.;tnahle 10, 000 ohms, with hmiom -.w1tt ||. bl

2.2 mepohms, 1/2 W
1, 000 ohms, 1/2 W
100, 000 ohms, 1/2 W
1,000 ohms, 1/2 W
150 ohms, 1/2 W
1,200 ohms, 1/2 W
Variable, 200 ohms
100, 000 ohms, 1/2 W .
33,000 ohms, 1/2 W
4,700 ohms, /9 W .
V'iruhle 10, 000 ohms, see ]{'3
1 megohlry 1/2 W

2.2 megohms, 1/2 W .
470, 000 ohms, 1/2 W .
220, D00 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 ohms, 1/2 W
430 ohms, 1W
47,000 ohms, 1/2 W
10 ohmq 1/2 W

1, 000 uhms, 1/2 W
47,000 ohms, 1/2 W .
2.2 megohms, 1/2 W |
1,000 ohms, 1/2 W

4, 000 ohms, 10 W

22, 000 ohms, 1/2 W

HAMMARLUND
PART NO,

K35608-1
K36013-1

K26215-G2
K3BLT71-1
K26215-G2
K38938-1

K261449-4

K19300-1
K19308-260
K38840-1
K19304-1
K193089-113
K19308-97
K19309-81
K19309-190
K19308-51
K19304-46
K193049-89
K15376-4
K19309-129
K19309-49
K19302-97
K19309-49
K19308-259
K19305-268
K15368-6
K19309-97
K19309-85
K19308-65

K19308-121
K19309-120
K19309-113
K19309-1405
K19309-65
K26218-3
K14300-17
K19309-25
K19300-57
K19310-212
K19309-8Y
K19309-1
K19309-49
K19309-89
K19308-129
K19309-48
K19330-2
K19300-81

L7
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SCHEMATIC
DESIGNATION

51

22

84

o]
564
a61, C
56D
SGE
SHF

Tl
T2
T3.4
Th
T}

T
TH
T4
T10
Ti1
T2
T3
T14

Tl4n

T16
Tl
T8
T19
T20
TZ21
T22
T23

Y1
Y2

Z1
42
A

DESCRIPTION

SWITCHES

Q Mualliplier switch, (Part of R12)

Limiter switch, SPST foggle 2w o A
MAN - AVC switeh, DPST toggle e
Function switch, SEND-REC-CW 85B-CA
AC ON-OFF switch, {(Part of R3)

Switch wafer, ANT primary

Switeh waler, ANT sec and REF sec

Switch waler, RI tap

Swiltch waler, I O5C fank

Switch wafer, HIY OSC tap

TRANSI'ORMERS AND IMPEDANCE ASSEMBLIES

IF Transformer, 3,045 KC

IF Transformer, 455 KC

IF Translormer, 4556 KC

IF Transformer, 456 KC B e 5 s B

Cutpul Transtormer, Max power BwW, Impedance
match; 10, 000 ohms pri to 4 ohms voice goil

ANT Trans. 1.8 to 2.0 MC

ANT Trans. 4.5 to 4.0 MC

ANT Trans, 7.0 10 7.3 MC

ANT Trans. 14.0 to 14.4 MC

ANT Trans. 21,0 to 21,06 MC

ANT Trans. 28,0 to 30,0 MC

ANT Trans, OO0t R4, 0MC . . . . .

Power Trans. Pri; 11O0V-GU cyele, Sec;
230-0-2530% - 110 ma TR =

Power Trans, Pri; 115-230V-060 cyele, Sec;
230-0-230V - 110 ma Coe . e

RI" Coil assemidy, 1.8-2, 0 and 3,5~4.0 mc

RI" Coil assembly, 7.0-7.3 and 14.0-14. 4 mc

RE Coil assembly, 21.0-21.6 and 28.0-30. 0 me

RE Trans. coil, 50.0-54. () mc oy B2 W g o

HI" O=c coil assembly, 1.8-2.0 and 3.5-4. 0 mic

HE Osc coil ussembly, 7.0-7.3 and 14, 0-14. 4 me

HT Osce coil assembly, 21.0-21.6 and 28, 0-30.0 mc

HT' Osc coil, 50.0-54. 0 mc

Quarts Crystal, 3,480 KC
WQuartz Crystal, 100 KC

RC Printed Network
RC Printed Network
RC Printed Network

HAMMARLUND
PART NO.

K38857-1
K3gu49-1
K38948-1

K38u53-1
K384952-2
K38052-3
K3Bus2-2
K38952-4

K38947-1
K38946-1
K38825-2
K38829-1

K38828-1
K38026-1
K38u2i-1
K38928~1
K38928-1
K38930-1
K3B8931-1
K38843-1

M3BO38-1

M3ga38-2
K38032-1
K38933-1
K38934-1
K3ga44-1
K38935-1
K38836-1
K38937-1
K38845-1

K38972-1
K38661-1

E38846-1
K38885-1
K38981-1
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SUMMARY OF FIELD COMPLAINT WITH SUGGESTED
PROCEDURE FOR ELIMINATING THE TROUBLE

l. Most of the trouble that has developed in the field
has been due entirely to one or more defective
tubes. In the event your receiver has excessive
hum or erratic "'S'" meter operation, the two tubes
most likely to cause this condition is V-7 in the
schematic diagram on Page 19 of our Instruction
Manual, This is a 6BJ7. V6A or the 6AZS tube
type has also developed internal shorts.

!. Fallure of the "@'" multiplier to operate properly
or another possible source of excessive hum may
be due entirely to the 12AX7, V4Aand V4B, since
this is a combined "Q" multiplier tube and first
audio amplifier. Please do not rely too much on
testing the tubes in a tube tester for unless they
are internally shorting, there is a possibility that
a tube tester will not prove reliable. This is due
to the fact that most tube testers do not provide a
means of testing excessive heater to cathode leak-
age, whichis the most common cause of hum com-
plaints, It is, therefore, suggested that any sus-
picious tube be replaced with z new one, since this

Coutinued from Page 9)

3. It is normal for less output to be obtained in the
CW/SSB position than in the Receive or Calibrate
position. Tocompensate for the slight loss in level,
merely advance the audio control should this be
required.

SALIBRATION COMPLAINTS:

?lease remember that the 100 ke calibrator was built
nto the HQ-110 receiver as a means of detecting dial
trror. The incorporation of the 100 ke crystal oscil-
ator does not mean that you willfind the 100 kc mark-
irg exactly at 100 kc intervals, insolar as dial read-
ng are concerned. Obviously, if the 100 kc calibrator
vould line up ateach of the 100 kc dial markers, there
vould be no point in incorporating the 100 ke crystal
:alibrator. Dial error in the order of 5 to 10 ke for
he lower frequency bands, and 25 to 50 kc error on
he 10 and 6 meter bands, is within our production
olerance. The procedure forcorrecting frequency
‘eviations in excess of those previously specified will
isually involve only a minor adjustment of the high
requency oscillator trimmer capacitor.

lease refer to Pages 10 and 11 of your instruction
nanual where the various alignment points are clearly
ndicated. All of the oscillator trimmer adjustments
reclearly marked infigure 8, and obviously the pro-
er trimmer for the particular band is the only ad-

is by far the best method of definitely eliminating
this possible cause of complaint.

3. Excessive oscillator drift which would be mosi
noticeable on all of the high frequency bands plus
a microphonic conidtion is usually the result of a
poor type 6C4 high frequency oscillator or V-10 i
the schematic diagram. This tube is also capable
of producing a poor beat note that may have a rip-
ple in it, especiallynoticeable onthe high frequenc)
bands,

4, Excessive drift can also be attributed to a poor
6BE6 employed in position V2. In addition, the
6BES employed in V2 can also cause hum modula-
tion which will be most noticeable on the two higl
frequency bands, Sometimes merely Interchanging
the 2 BBES6 tubes employed in Positions V2 and Vi
may produce a noticeable improvement. If this is
not the case, we would suggest the purchase of
another 6BES.

continued on page 2

justment to make. Please be sure, therefore, befor
attempting to make minor frequency corrections, thz
the proper trimmer is selected, then make the adjust
ments very slowly and carefully.

This procedure is only being incorporated in this re
sume for the experienced amateur operator, in an effor
to avoid the return of the receiver with the resultar
delay. H you are in the least bit hesitant about makin
these adjustments, please do not attempt it, We migk
also point out at this time that any minor adjustment
of the oscillator will in no way effect the tracking ¢
the oscillator with the R. F. and mixer circuits in
volving complete realignment of the front end of th
receiver. Complete realignment of thefront end shoul
only be attempted when the necessary equipment an
knowledge is available.

NOISY SENSITIVITY CONTROL:

A few noisy sensitivity controls have developed afte:
a short period of use inthe field. Should your receive.
be suffering from this defect, please write directly t
us at Mars Hill, North Carolina, mentioning the seria
number of your receiver and the date of purchase. 1
our ninety-day warranty is still applicable, a nes
sensgitivity' control will be sent to you free of charge
and under these circumstances, we request that thi
defective controlbe returned. If our warranty has ex:
pired, a new sensitivity control part number k-38940-
is available from us at Mars Hill, North Carolina a
$1.25
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