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SYMBOL

11

Vi
V2
V3
V4
V5
Vo
V7
V8
V9
V10
vl
Vi2
V13

TYPE

6BAG
6BES
6C4
6BES6
6BAG
6BAG
6B17
6U8
12AX7
6AQ5
5U4GB
6BZ6
0B2

Figure I. The HQ-160 Communications Receiver

TUBE COMPLEMENT

TUBE

Pentode

Pentagrid Converter
Triede

Pentagrid Converter
Pentode

Pentode

Triple Diode
Triode-Pentode
Twin Triode

Beam Power Amplifier
Twin Diode
Pentode

Gas—Filled Diode

FUNCTION

R. F. Amplifier

Mixer

H. F. Oscillator

Converter

First I. F. Amplifier

Second I. F. Amplifier

A. M. Detector—Noise Limiter—Delayed A.V.C. Recitifier
Linear Detector—B.F.0.
Q—Maultiplier, First A. F, Amplifier
Audio Power QOutput

Rectifier

Crystal Controlled Oscillator
Voltage Regulator



INTRODUCTION

The Hammarlund I.Q. 160 iz the newest and
finest member of the famous H.Q. series of com.
munication receivers. Possessing the exceptional
features and construction of previous H.Q.'s, its
distinctive personality was developed through
many new and advanced features.

The H.Q. 160 is a douhle conversion super-
heterodyne covering the range of 540 KCS to 31
MCS, Fourteen tuned circuits in the LF. system
provide exceptional skirt selectivity with a Q-
Multiplier providing the extreme selectivity and
frequency control desirable for C.W. reception. A
alot filter for the rejection of interfering signals
reduces or eliminates QRM.

Excellent single sideband reception iz assured
throngh the use of a separate linear detector. Two
separate A.V.C. circuits are used to provide opti
mum signal-to-noise ratio. The well known H.Q.
electrical band spread and effective series noise
limiter are incorporated. The Aute-Response aydio
circuit, which has gained such wide acceptance, is
aleo used in the H.Q. 160.

Out-of-hand operation is precluded by the built-
in 100 K.C. crystal calibrator. A balanced bridge
type “S" meter circuit will contribute to reliahle
field strength reports. A Hammarlund tuning ca-
pacitor, high Q circuits, and voltage-regulated plate
supply coniribute to the high oscillator stability
attained.

Standard Model H.Q.-160 Power Supply
105-125 Volts 50-60c¢ps at approximately 100 Watts.
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INSTALLATION

UNPACKING.
Unpack the receiver carefully. Make sure that
tuhes, tube shields and pilot lamps are in place.

SPEAKER CONNECTION.

Connect a 3.2-ohm permanent magnet dynamic
speaker {Hammarlund #S100 or 5200) to the two
terminals marked SPKR on the rear chassis skirt.
For best performance do not place speaker on top
of receiver cahinet.

POWER CONNECTION.

Before inserting line cord plug into the power
outlet make certain that the power source is of
proper voltage and frequency.

INSTALLING ANTENNA.

The H.Q. 160 is designed for optimum perfor-
mance on the short wave bands with an antenna
of approximately 75 ohms impedance. For general
coverage this mateh is not critical and excellent
performance will he realized with antennae sys-
tems with impedances from 50 to 300 ohms. A
good antenna for general coverage is a single wire
30 to 150 ft. long. For hest results the antenna
should be as high as possible. It should he isolated
from neighboring chjects and at right angles to
power lines and busy highways to minimijze in-
terference.

Optimum performance on a particular band
will be obtained by using a tuned half-wave dipole
or folded dipele fed with 300-ohm transmission
line or other suitahle lead-in. To construct the
one-half wave length dipole the following formula
for the length of the antenna may be used:

Fach half of the dipole (1/4 wave length) is
hali the length calculated from the ahove formula.

A good ground, although not always necessary,
will generally aid in reception and reduce stray
line hum. Reversal of polarity of the power cord
plug may further reduce hum in some locations.

EXTERNAL RELAY CONNECTION.

A standard power receptacle is provided on the
rear apron of the chassis for the connection of an
external relay-operated switch. This receptacle ac-
commodates a standard power plug and when so
used the SEND-REC switch of the RECEIVER
should he left in the SEND position.

The usual antenna change over relay equipped
with a set of normally closed contacts is suggested.
The choice of this relay will depend on the par-
ticular antenna system invelved, such as whether
a co-ax relay or one for open wire line is em-
ploved. In either case the extra set of conlacts to
control the receiver will be necessary.

HEADPHONES.

Any standard headphones may be employed.
The lower the d-c resistance or impedance, the
more volume will be obtained. This is due to the
fact that the phones are deliberately mismatched
10 reduce the level applied to them, hecause of
this, crystal phones ar high impedance phones are
not recommended. If it is desirable to employ such
phones a matching transformer is suggested. This
can be a plate-to-voice-coil output transformer used
hackwards. Connect the voice coil leads 1o the

. 468 headphone plug with the plate winding connected
Length (feet)= Freq. (MCS) to the phones.
CABINET
CHASSIS
32 GHMS REL &Y I F QUTPUT JACK
‘_-——_-_-_-—_—-_ ___-_-_'__'____——-"-_--_‘-—__-'-"—“—._
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Figure 4. Connectien Paints at Rear of Chassis .
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1 @ MULTIPLIER FREQ CONTRCL 11, AUDIC GAIN CONTROL

2 CALIBRATOR SWITCH 12, SENSITIVITY CONTROL

3. SUQT FREQ CONTROL 13. BAND SPREAD TUNING

4, CAL SET CONTROL 14. TUNING RANGE CONTROL

5. MAIN TUNING DIAL 15. ANTENNA CONTROL

6. “S" METER CARRIER LEVEL 16, MAIN TUNING

7. BAND SPREAD DIAL 17. LIMITER SWITCH

8, FUNCTION SWITCH 18, 5L0T DEPTH CONTROL

9. SEND-REC SWITCH 19. @ MULTIPLIER SELECTIVITY CONTROL

10. CW PITCH CONTROL

Figure 5. Location of Controls
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GENERAL OPERATING INSTRUCTIONS

CALIBRATE,

To check dizl calibration the FUNCTION
switch is set in the CW-35B position and the
calibrator js turned on. The receiver is factory
aligned with the CAL SETS on the vertical
markers. The CAL SETS can be used to accurately
veset the dial indicator lines if the calibration
should rnn cut at any point where accurate cali-
hration ie desired. The receiver iz tuned to zero
heat with the pitch control set at the triangular
marker on any 100 KC8 point in the desired hand.
The CAL SET control is then used to reset the
dial indicator 1o the correct marker,

OPERATION

A.M. RECEPTION.
For A.M. reception the position of the controls
should he as follows:

FUNCTION Switch AVC
TUNING RANGE Switch Set to desired
frequency range
RECEIVE
. . . Bet pointer to
triangular marker
Set to vertical markers
. As required
Tune for highest “3"
meter reading on signal
Tune for highest “8
meter reading on eignal
SELECTIVITY Control* Fully counter-clockwise
SENSITIVITY Control* Tully clockwise
AUDIO GAIN Control* Adjust for required level
SLOT FREQUENCY* As recquired
SLOT DEPTH* . . As required
* SELECTIVITY—Normally for A.M. recepilon
the Q Muluiplier ie switched off (fully counter-
clockwise) for maximum handwidth. However,
the Q Multiplier may he useful in eliminating
interference from adjacent signals at some sacrifice
in fidelity. The bandwidth is narrowed by clock-
wise rotation of the SELECTIVITY Control.
* SENSITIVITY—For normal AM. reception the
SENSITIVITY Control is fully clockwise, The “8"
meter calihration holds enly in this condition on
AVC operation. In the presence of exilremely
strong siguals the SENSITIVITY Control may he
reduced to prevent over-load.

SEND—RECEIVE
FREQ. CONTROL

CAL SETS .
LIMITER Switch . .
MAIN TUNING Control

ANTENNA Trimmer

* AUDIO GAIN—A feature of the audio system
is the variahle negative feedhack employed. Maxi-
mum feedback is provided at low settings of the
AUDIO GAIN control for best quality reception
of strong signals. As the* AUDIO GAIN control is
increased the feedhack decreases so that on re-
ception of weak signals additional selectivity is
provided by the audio syslem, resulting in an
increased signal-to-noise ratio. (See fig. 63 A
further advantage is the critical damping of the
speaker for elimination of speaker hangover. This
reduces distortion and the noise output of the re-
ceiver.

* SLOT FREQUENCY-This coentrol should al-
ways he in the maximum counter-clockwise or
clockwise position when tuning the receiver to
prevent notching out the center of the passbhand.
Once the desired signal has been tuned in, the
SLOT FREQUENCY control may be employed
to reduce or eliminate adjacent channel or co.
channel interference. It is also possible to eliminate
heterodynes, to steepen one side of the passband
eurve for improved single sideband reception, or
to null out a carrier for sidehand reception of a
normal AM signal. (Refer to page 9}.

* SLOT DEPTH-The SLOT DEPTH control
should be adjusted for maximum rejection. This
will usuafly he near the 12 o’clock pasition.
It will be found that the position of this control
will not vary considerahly with variations of the
SLOT FREQUENCY control and it should he
kept in the vicinity of maximum depth.

CODE RECEPTION.
For CW reception the position of the controls
should be as follows:
FUNCTION Switch
TUNING RANGE Switch

CW-S8B
Set to desired
frequency range
SEXD-REC. Switch . . REC.
FREQ. Control* Set pointer to triangular marker
CAL SETS . Set to vertica] markers
CW PITCH Control Pointer on triangular
marker for zero beat
tuning and then off-
set either left or right
for desired pitch.
Tune for zero beat

MAIN TUNING Control*
Poge 5



ANTENNA Trimmer Tone for maximnm

response

SELECTIVITY Control* “ON" and advanced
as required
SENSITIVITY  Adjust for desired output level

AUDIO GAIN At 12 to 3 o'clock
SLOT FREQUENCY As required, see note above
SLOT DEPTH As required, see note ahove

* MAIN TUNING CONTROL — For short wave
reception with the MAIN TUNING dial, only—
the BAND SPREAD Dial must be set to 100, To
use the BAND SPREAD Dial (in the amateur
bands) set the dial to the highest indicated fre-
quency on the band in which operation is desired.
The MAIN TUNING Dial is then set to this same
frequency using the crystal calibrator for highest
aceuracy. The amateur band tuning is them ac-
complished solely with the BAND SPREAD
Tuning knoh.

* Q0 MULTIPLIER FREQUENCY CONTROI—
The FREQ. Control will peak the selectivity curve
to the left or right over the pass band of the LF.
amplifier, permitting a high degree of control of
the selectivity for rejection of adjacent signals,

* Q MULTIPLIER SELECTIVITY-The broadest
position of the SELECTIVITY control (cor-
responding to a 6 dh hand pass of 3 KC) is with
the control turned clockwise just sufficiently to
operate its switch. This puts the ) Multiplier in
operation. Further clockwise rotation of the con.
trel narrows the bandwidith until a position is
reached just short of oscillation where the hand.
width is approximately 10¢ eycles. The control
ghould be adjusted below the point of oseillation
and to the desired handwidth as required by in-
terference.

S.S.B. RECEPTION.
For $.5.B. reception the position of the controls
should be as follows:
FUNCTION Switch
TUNING RANGE Switch

CW-S5B

Set to desjred
frequency range
SEND—-REC . C . REC.
FREQ. Conirol Set pointer to
triangular marker

CAL SETS Set to vertical markers
LIMITER Switch R . .  OFF
MAIN TUNING Control .. ..Tune for

maximum clarity

Poge &

Tune for

maximum response
ON, hut not advanced
beyond switch

As required

At 12 o'clock to

3 o'clock position
Set to approx

12 divisions {-+) or {—)

ANTENNA Trimmer
SELECTIVITY Control*

SENSITIVITY Control* .
AUDIQ GAIN Control

CW PITCH Control*

* CW PITCH CONTROL—The CW Pitch Control
is set (-+) or (=) depending on whether the
upper or lower sideband is being transmilted. The
(+) and (=) denotation refers to the frequency
of the heat frequency oscillator. For the 160M,
80M, and 40M bands the receiver inverts the side-
hands so that if the upper sidehand were being
transmitted in one of these hands the CW Pitch
Control would he set on the (-) eide for hest
receplion, If the lower sideband is transmitted the
CW Pitch Control is set on the (=) eide.

On the 20M, 13M and 10M Bands the receiver
being dual conversion inverts the sidebands twice
so that the effective inversion is zero. To reeeive
the lower sideband on these bands the CW Pitch
Control is set on the (-+) side or on the (—) side
for best reception of the upper sideband.

There will be an optimum setting of the CW
Pitch Control for each band width, once deter-
mined they should be noted for future use in
SSB receplion. The control will usually lie
between the first and second divisions ofi the
triangular zero beat marker.

* SENSITIVITY CONTROL—The SENSITIVITY
contro] should be advanced only sufficiently to pro-
vide the required output. The use of a minimum
sensitivity control setting insures that no overload
distortion occurs in the receiver.

* AUDIO GAIN CONTROL—Operating with the
AUDIO GAIN ae suggested will provide adequate
power oulput while controlling gain with the
SENSITIVITY control.

* SELECTIVITY CONTROL-The SELEC-
TIVITY control should only be advanced heyond
the switch “ON™ position if required to increase
the selectivity to eliminate interference.



CIRCUIT THEORY

The H.Q. 160 is a Dual Conversion super-
heterodyne receiver covering the frequency range
from 540 KCS to 31 MCS. Thirteen tubes are used

under conservative ratings for long life.

PRESELECTION.

The antenna input coupling and R.F. amplifier
stage provide the necessary preselection and gain
for high performance and rejection of undesired
signals. The high signal level at the grid of the
mixer (V2) contributes to a high signal-to-neise
ratio. Two tuned cjrcnits are used ahead of the
mixer on each hand.

The antenna compensating capacitor, adjustable
from the fromt panel, permits the input to he
resonated for optimum performance with ths
antenna used.

CONVERTER STAGES.

A high degree of oscillator stability is attained
by the use of a separate mixer, V2, (6BE6) and
oseillator, V3, (6 C4). The output signal from the
R.F. Amplifier, V1, is combined in the mixer tube
with the output of the local oscillator. On Bands
1 through 4 the difference frequency of 455 KCS
is produced at the plate of the mixer. On Bands
5 and 6 the difference frequency is 3035 KCS,
which is in turn injected inte the converter V4
where it is mixed with a erystal-controlled oseil-
lator at 3490 KCS to produce a difference fre-
quency of 455 KC at the plate of V4.

i.F. AMPLIFIER.
Fourteen tuned circuits are employed in the
LF. strip to provide -exceptional skirt selectivity,

+4 -~
+2 - ‘
0
-2 ( |
@ T
d o A
[ & ]
>
© -g
Q A
8 =10 1 {- H.Q.-160 Audioc Characterlatic
E A = Max, AF Gain Control
Q -12 B===AF Galn Approx 25% of rotation
o from Min Simulating Average
- Betti for local Broadcast
L 14 S%atigﬁs {1¥ at Antenna Input)
% 16 Output at 1000 CPS =500 uUW | { ]
A lnput .10V Across AF Gain Control
Constant -
_Ta B 1lnput 1.4V Across AF Gain Control
Constant
-20
—22
2
10 10 10° 104

FREQUENCY IN CYCLES PER SECCOND

Figure 6. Auto-Response Curve .
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A slot filter is employed to provide a notch any-
where in the pass band for the suppression of
unwanted signals. This circnit can also be used to
siecpen one gide of the pass band for suppression
of the unwanted sideband on single side band
reception.

A Q Multiplier is used for controlling the Q
of one of the LF. coils for narrowing the pass
band for C.W. reception. The SELECTIVITY
control varies the 6 db bandwidth between 3 kcs
and 100 cycle limits. The Frequency control per-
mits the LF. peak to be shifted across the pass
band to minimize interference. The combination
of the Q Multiplier and the slot filter can be used
to minimize almost any type of interference caused
by adjacent signals. In view of this it is suggested
that some time be spent in learning how to
properly adjust these controls under different re-
ceiving conditions,

NOTE
For normal reception, the SLOT FRE-
QUENCY contro] should always be in
the extreme clockwise or counter-clock-
wise position.

ANV.C. SYSTEM,

Two separate A.V.C. lines are provided for
maximum efficiency, The LF, gain is controlled
by one line and the R.F. gain by a separate line.
The *8” meter swing is controlled by the gain of
the LF. amplifier; consequently it is advisable
for the A.V.C. on the LF. tube to be fast acting
go that the meter will respond on weak signals.
Fast acting A.V.C. is not desirable on the R.F.
tube as this tends to degrade the signal-to-noise
ratio. Consequently the A V.C, line for the RF.

amplifier incorporates delay.

g METER (CARRIER LEVEL INDICATORI.

The tuning meter is provided to assist in tuning
and to provide a visual indication of the relative
strength of signals. As the meter readings are
proportional to AVC voltage it is operative only
in the AVC position of the FUNCTION switch.
The meter is factory-adjusted so that a signal of
approximately microvolts will give a reading
of 59. Each S unit represents approximately a 6
db change in signa] strength.

Page 8

A.M. DETECTOR AND NOISE LIMITER.

A 6BJ7 triple diode (V7) is used to perform
the functions of A.M. Detection, noise limiting
and delayed AVC rectification for the RF. am-
plifier,

One section of V7 is used ae a Jow distortion
detector for A M, and for providing AVC voltage
for the LF. amplifier.

The second section operates as a self-adjusting
series moise limiter. The clipping level is set at
approximately 50% for maximum noise rejection;
consequently some audio distortion will be experi-
enced when the limiter is used. However, the net
intelligibility due to the noise elimination will be
greatly improved when the limiter is used under

‘conditions of extreme noise.

The third section of V7 provides delayed A.V.C.
voltage for the R.F. Amplifier tube.

BEAT FREQUENCY QOSCILLATOR (B.F.Q.).
The triode section of the 6U8 tube (V8) is used

as a 455-KC oscillator for C.W. reception, and for

carrier reinsertion for single sideband reception.

- §EEEC e 4 - -— {3SEC —a — o ABBEC —a 4
BM 4]

[So10E 8aFD o

El

=}

[

g 20M, 138,108 BANDS
nORAL

e 4ASEC — g | - A53EC —am 4

L1

180W, BN, 40 BANDI

Figure 7. Relotionship of the Beaf Frequency
Oscillator to Side Bands



A pitch control is provided for varying the audio
beat on C.W., and as a vernier adjustment on
8.5.B. When receiving 5.5.B, the B.F.0. piich con-
trol should be set to (4) or {—) to receive the
upper or lower sideband, the exact position being
determined by the selectivity used. In this instance
experience is the best teacher and a little time
gpent in practicing the above procedures will soon
result in sideband tuning becoming almost as
routine as that used for AM.

CRYSTAL CALIBRATOR.

A 6BZ6 tube (VI2), a hermetically sealed
quality crystal unit, and associated components
form a higbly stable 100-KC ecrystal-controlled
oscillator to provide calibrating markers at 100-KC
interva] throughout the range of the receiver. A
ceramic trimmer capacitor is provided for ac-
curately adjusting the oscillator frequency against
a primary standard such as “WWV.”

LINEAR DETECTOR.

The pentode section of the 6UU8 (V8) is used
88 a linear detector in conjunction with the B.F.O.
It produces a clean clear note on C.W. reception,
greater ease of tuning, and freedom from inter-
ference on 5.5.B. signals.

AUDIO AMPLIFIER.

The first audio stage iz half of the 12AX7 tube
{V9). This is resistance-coupled to a 6AQ5 tube
(V10) whose circuit arrangement provides an un-
distorted power output of at least one watt. Nega-
tive feedback is provided in such a manner as to
be maximum at low settings of the audio gain
control and minimum at high settings of the
control. This results in excellent fidelity on strong
signals and a narrow audio bandpass on weak
signals for additional suppression of noise. (See

fig. 6.)

SLOT FILTER FACTS

The slot depth control is actually a very gradual
vernier adjustment. In view of this its effect will
not be very noticezble unless tlie proper procedure
is employ ed. The suggested procedure is as follows:
Tune in a broadcast sighal on the broadcast band
or any other strong constant carrier of similar
nature. Whenever the receiver i» being tuned for
normal reception be sure to first rotate the slot
frequency control to the extreme clockwise or
counter clockwise position. In other words, never
leave the slot frequency control at or near the zero
setting. If this procedure is not followed it is
obvious that the center of the pass band will be
slotted out, some cases this being made quite
obvious by producing 2 spot tuning or 2 peak S
meter readings.

After tuning in the constant carrier and peaking
the S meter, taking the above precautions, rotate
the slot frequency control. It will be noticed that

upon approaching the zero setting, the S meter
reading will be effected. A very definite null or
minimum S meter reading will be obtained with
the slot frequency control adjusted at or near zero.
Observe thiz 3 meter reading. With the slot fre-
guency control set at the minimum S meter reading
position, the slot depth control should be rotated
very slowly throughout its range, observing the S
meter. 1t will be found that at one particular spoi
throughout the range of the slot depth control a
further reduction in the S meter reading will be
obtained. A very slight readjustment of the slot
frequency may now result in a further reduction
of the S meter reading. Once this setting has been
obtained, the slot depth control may be left per-
manently in this position, and all futare slot filter
adjustment made by the slot frequency control
only. A check of the slot depth control setting may
be advisable periodically.
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SERVICE AND ALIGNMENT PROCEDURE

NOTE

Before servicing this receiver, disconnect
it from the power source and remove all
leadwires attached to the terminal con-
nections at the rear of the chassis apron.
Carefully turn the receiver up onto the
front panel face on a smooth clean sur-
face. At the rear of the cabinet, remove
the three No. 10 hex machine sercws at
the ends and center of the chassis apron.
Lift the cabinet straight up and off the
chassis, To reasscmble, use the reverse
procedure.

ALIGNMENT GENERAL.

NOTE

Use a non-metallic ali t tool such as
General Cement CoXNo. 5097} or equal,
for transformers T3 to T8 inclusive. Use
a non-metallic alignment toel such as
General Cement Cu or equal,
for transformers T1 an and for the
slug adjustment of L3. A thin blade
alignment screwdriver should be used for
RF and HF oscillator slug and trimmer
adjustments. All adjustments have been
carefully made at the factory and should
require only a minimum amount of ad-
justment for any realignment.

c74
XTAL CALIB. TRIM

iF
ADJUSTMENTS
455 KCS

TOP &
BOTTOM
SLUGS

s
ToR SlUG A2

Figure B. Top View of Chassis
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ILF. ALIGNMENT.

a. Connect the output cable of a2 455 KCS un-
modulated signal generator to the V2 mixer grid
{6BE6), and the shield of the generator cable to
the chassis. The frequency accuracy of the gener-
ator may be checked by picking up its second har-
monic {910 KC8) in any recciver whose calibration
at 910 KCS has been checked as correet.

b. Connect a d-c VTVM set for negative voltage
reading to the junction of C47, and terminal No. 5

of Z9 and the shield of the VTVM to the chassis. TFI'
¢. Set the receiver controls as follows:
FUNCTION Switch MAN
TUNING RANGE Switch .54 to 1.32 MCS
SEND—REC REC.
FREQ. Control To be adjusted later
CAL SETS To vertical markers

LIMITER Switch

MAIN TUNING Centrol
ANTENNA Trimmer
SELECTIVITY Control

OFF

Set to 550 KCS
Not applicable

To he adjusted

SENSITIVITY Control Adjust to
prevent overload
AUDIO GAIN Minimum

SLOT FREQUENCY Set to upper 5. Slug,
in L3, is run out to
the end of coil form.
To be adjusted. Tem-
porarily set to 12

o’clock position.

SL.OT DEFPTH

d. During alignment adjust the generator out-
put and the SENSITIVITY control to prevent
overloading. Final adjustments should be made
with the SENSITIVITY contrel approximately 3
indices from its maximum (clockwise] position.
Adjust the top and bottom slugs in transformers
T3 to T7 inclusive, and the upper slugs of T1 and
T2 for maximum amplitede of VIVM. Connect
the VT'VM to pin 2 of V8, and adjust the top and
bottom slugs of T8 for maximum meter reading,

e. After initial alignment of these transformers
the SLOT FREQUENCY is set to zero and the
elug in L3 is adjusted aliernately with the SLOT
DEPTH contro]l for minimum reading of the
VTVM. The SLOT DEPTH position will only vary
slightly from this position in operation. Reset the
SLOT FREQUENCY contro] to “Upper 5” and re-

check adjustment of T3 and T4 for maximum
VTVM reading.

f. Turn the Q Multiplier SELECTIVITY con-
trol clockwise to a position below the oscillating
point. With its collar sctecrews loosened to permit
the frequency shaft to turn without hindrance
by the stop, adjust the Frequency Control for
maximum meter reading, this is the cemier fre-
quency of the pass band. While the meter is at
maximum turn the collar so that the Jong set
screw is in a pesition 180 degrees directly opposite
the stop lug. Holding it in this pesition, tighten
the set screws, making sure that the shaft has not
turned, by clhecking the zero setting. If necessary
adjust the knob to the zero marker.

g. Turn the FUNCTION Switch to CW—S5B
and with 1he CW PITCH contro] stop collar set-
screws loosened, adjust the CW PITCH control
for zero beat. Wlile in zero beat eondition tighten
the collar set screws with long serew 180° opposite
stop lug. Adjust the knob if necessary to the zero
marker.

h. Turn the FUNCTION Switch to Receive, the
TUNING RANGE switch to 10-18 MCS, and
other controls as listed under paragraph e. Tune
the signal generator to approximately 3035 KCS
for a maximum VTVM reading. Adjust the bottom
slugs of T1 and T2 for maximum VTVM reading.
The hottom slug in T2 is adjusted from the top
of the shield can. Be careful when passing the
too] through the top slug, so as mnot to disturb
its adjustment.

R.F. ALIGNMENT.

a. The controls are set as per paragraph c for
1L.F. alignment and the VIVM is connected as
per paragraph b, The unmodulated signal gen-
erator is connected to the antenna terminals of
the receiver, with the high lead of the output
cable, through a series tresistor equal to approxi-
mately 100 ohms, (minus the output impedance
of the generator), to the A terminal furihest
from the G terminal, and the ground or shield
lead of tlie cable connected to the jumped A and
G terminals. The G terminal should perferably
be connected to ground.

b. Each band is adjusted for maximum VIVM
reading by changing the inductance at the low-
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frequency end, and the capacitance at the high-
frequency end. These adjustments mutually affect
each other and should be repeated until the dial
calibration coincides with frequency at both ends
of the band. Maximum outpnt deflcetion is ob-
tained at both ends of the band without further
adjustment of the R.F. coils or trimmer {excep!-
ing only the ANTENNA trimmer).

¢. As shown on the Chart (fiz. 9), the front
row of adjustments control the H.F. oscillator
frequency and comsequently the dial calibration,
The middle row of adjustinents control R.F. align-
ment, and the rcar adjustments are for antenna
alinment of the twe lower frequency bands.
These two antenna coils should be adjusted at the
low frequency ends of the two bands with the
antenna trimmer set at mid range. The TUNING
RANGE switch is turned to the proper position
for each band as required.

d. The H.F. oscillator is on the high side of
the signal frequency on all hands. The trimmer
adjustments should be the final adjustments at
the upper frequency for each band.

e. The METER ZERO pot is adjusted with
mixer grid grounded (Pin 7, V2). The METER
SENS pot is adjusted for 59 with 50 microvolts
input at 4.5 MC.

CALIBRATOR.

Tune in a standard frequency signal, preferably
WWYV at 5 MCS, tuning for maximum meter read-

ing on AVC. Turn the CALIBRATOR switch to
ON and carefully adjust the trimmer capacitor on
the crystal calibrator for zero beat with the
standard signal. To use the cakbrator, switch to
CW—5SB and check the dial calibration for zere
beat at the nearest 100 KCS point to the desired
frequency. If necessary adjust the calibration reset

knob to set the window line exactly on this 100
KCS point,
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Figure 10. Botlom View of Chassis
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MAINTENANCE

The H.Q. 160 is designed to give years of
trouble-free service. Tube failure is the most
common source of trouble. The second most com-
smon cause of difficulty is component [ailure among
small resistors and fixed capaeitors.

The following charts give voltages and resist-
ances between tube socket terminals and chassis.
Voltages indicated are those measured with a
vacuum tube voltmeter; resistances with a vacuum
tube ohmmeter. Slight variations in the order of
10 per cent from indicated values should be die-
regarded.

With the aid of the chart and schematic
diagram, components can usually be Jocated. The
parts listing in the back pages of this manual gives
component values and Hammarlund part numbers.

Standard items may be purchased locally, non-
standard components are available on order from
the factory.

A sensitive communications reeciver should be
entrusted only to a qualified technician. Should
difficulty be experienced, please write Hammar-
Jlund Manufacturing Company for advice or to
avrange for factory service,
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PARTS LIST HQ-160

SCHEMATIC HAMMARLUND
DESTGNATION DESCRIPTION PART NO.
CAPACITORS

Cl1, A-F Main Tuning. ..o, ociciiiininnaninnsnn (Part of 20840-G4)
C2,A-I Band Spread Tuning........... Ceraaeas ‘(Part of 20840-G4)
3 Antenna TUDINg.......¢cvevnnnnsiannnss (Part of 20840-4)
C4 Dur-Mica, DM-15 100 mmf 500 W.V.D.C. 23006-1
€5 Ceramic Disc, .04 mfd 800 W,V.D,C. 23034-12
C6,7,8 Ceramic DlSC, .01 mfd 600 W, V,D,C, 23034-19
c9 Dur-Mica, D= 19 510 mmf 500 W.V.D.C. 23027-3
Cl1g,11 Ceramic, temperature compensating 47 mmf N-750 23061-26J
C12,13, 14 Ceramic Disc, .01 mfd 600 W.V.D.C. 23034-19
C15 Dur-Mica, DM- 15 20 nmf £ .5 mmf 500 W, V.D.C 23006-17
Cls Dur-Mica, DM=-19 560 mmf 500 W,V.D.C. 23027-6
C17,18 Ceramic Disc .01 mfd 600 W,V.D.C, 23034-19
€19, 20 Ceramic Disc .01 mfd 10% 1000 W.V.D,¢. 23034-25
c21 Fixed Dur—Mica DM=-19 1200 mmf 500 W.V.D.C 23027-4
c22 Paper, Mylar .033 mfd 200 W.V.D.C. 23044-1
23 Variable, 54 mmf 42041-1
C24 Dur-Mica, DM=19 1100 mmf 500 W.V.D.C. 23027-2
C25 Dur-Mica, DM-20 3300 mmf W.V.D.C. 23041-2
C26 Dur-Mica, DM-19 510 nmf 500 W.V.D.C, 23027-3
c27 Ceramic Dlsc, .01 mfd 800 W.V,.D.C. 23034-19
Cc28 Ceramic Disc, .04 mfd 600 W, V.0, C, 23034-12
€29, 30 Ceramic Disc, .01 mfd 600 W.V.D.C. 23034-19
C31 Ceramic Disc, .04 mfd 600 W.V.D,C, 23034-12
32 Dur-Mica, DM-15 7 mmf + .5 mmf 500 W.V.D.C. 23006-24
Cc33 Ceramic Disc, .04 mfd 600 W.V.D.C. 23034-12
34,35 Ceramic Disc, .01 mfd 600 W,V.D.C, 23034-19
36,37 Dur=Mica, DM 30-4300 mmf 500 W.V.D.C. 23042-2
C38 Dur- Mica. DM-19 510 mmf 500 W,V.D.C. 23027-3
C39 Ceramic, temperature compensating 47 nmf N-750 23061-26J
040, 41 Ceramic Disc, .01 mfd 600 W.V.D.C. 23034-19
©42,43 Ceramic Disc, 1000 mmf 1000 W.V.D.C. 23034-20
C44 Ceramic Disc, .01 mfd 600 W.V.D.C, 23034-19
Ca5 Dur=-Mica, DM=- 15 7maf £ .5 mmf 500 W.V.D.C 23006-24
C46 Dur-Mica, DM~15 15 mmf 300 W.V.D.C, 22006-35
c47 Ceramic Dise, .01 mfd 600 W.V.D.C. 23034-19
€48 Ceramic Disc, .005 mfd 1000 Vv 1000 W.V.D.C. 23034-10
(458, A,B,C,D Electrolytic, A, 40-450V, B, 20-450V, C, 40-450V

D, 25-50V 23089-1
C50 Dur-Mica, 15 mmf 300 W,V.D.C. 23006-35
o1 Dur-Mica, 7 mmf 500 W.V.D,C. 23006-24
Cc52 Ceramic Disc, .01 mfd 600 W v.D.C. 23034-19
C53 Dur=Mica, 300 mmf + 2% 300 W.V.D.C. 23027-7
C54 Dur-Mica, 673 mmf x 1% 300 W, V.D.C. 23027-8
C55 Dur-Mica, 1000 mmf + 5% 300 W v.D.C, 23027-9
CH6 Dur-Mica, 1500 mmf + 5% 300 W.V.D.C. 23027-10
C57 Dur-Mica, 550 mmf + 2% 300 W.V.D.C. 23027-11
58 Dur-Mica, 1055 mmf & 2% 300 W.V.D.C. 23027-12
C59, 60,64 Trimmer Assembly, 1-8 mmf 23008-1
61,62,63 Trimmer, 3-12 mmf 23059-2
C65, 66,67, 68,

69,70 Trimmer 23043-7
c71 Ceramic Disc, .01 mfd 10% 1000 W, V.D.C. 23034-25
ci2,73 Ceramic Disc, .01 mfd 1400 W.V.D.C. 23034-28
Ci4 variable, 8-50 mmf 23038-5
C75,76 Dur=-Mica, DM=15 5 mmf 10% 500 W.Vv.D,C. 23006-5
Cht Ceramic Disc, .01 mfd 600 W.V.D.C, 23034-19
Ci8 Ceramic Disc, 330 mmf + 5% 500 W.V.IDLC. 23010-9
[org:] Dur-Mica, DM-15 33 mmf + 2% 300 W.V.D.C. 23006-34
C30 Dur-Mica, DM=-19 510 mmf 500 W.V.D.C. 23027-3
Cs82 4 Ceramic-Dielectric, temperature compensating N-750,

1.5 mmf & .25 mmf 23061-48
c33 Dur-Mica, 5 mmf 500 W.V.D.C. 23006=5
C85 Dur-Mica, DM=-19 1200 mmf 500 W.V.D, C, 23027-13
C36 Ceramic Temp. Comp, 130-N750 23063-92E
C87 Dur-Mica, DM-15 3 mmf 300 W.V.D.C.. 23006-18
El Antenna Terminal Strip 42030-1
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SCHEMATIC HAMMARLUND
DESIGNATION DESCRIPTION PART NO,
MISCELLANEOUS
E2 Output Terminal Strip (Spesker) 42029-1
Fl Fuse, 2 ampere type 3 AG 15928-7
Jl Phone Jack 35608-1
J2 Power Qutlet, {(Relay) 35013-1
J3 Jack, sSideband selector 42123-1
11,2,3 Pilot Lamp No. 47, 6.3V .15 ampere 16004-1
Co1LS
Ll R.F. Choke 192 microhenrys 38971-1
L2 Bifilar Ceil 42032-1
L3 slot Frequency Inductance Assembly 42034-1
L4 Coil & Ferrule Assewbly 26215-G2
LS R.F. Choke, 2 millihenrys 15628-1
L& Filter Reactor, 8 HY 375 ohms 38938-1
L7 Coil & Ferrule Assembly 38989-G1
L8 Antenna Coil Assembly, .54 -1.32 mc range 26051-G1
Le Antenna Coil Assembly, 1.32 - 3.2 mc range 26051-G3
L10O Antenna Coil, 3.2 - 5.7 wc range 6013-1
L11 Antenns Coil, 5.7 - 10 mc range 6016-1
L12 Antenna Coil, 10 - 18 we range 6019-1
L13 Antenna Coil, 18 - 31 mc range 6022-1
Ll4 R.F. Coil Assembly, .54 - 1.32 mc range 26204-G2
L15 R.F, Coil Assembly, 1.32 - 3.2 mc range 26204-G1
L16 R.F. Coll Assembly 3.2 - 5.7 mc range 26204-G3
L17 R.F. Coil Assembly, 5.7 - 10 mc range 26047-G5
L18 R.F. Coil Assembly, 10 - 18 mc range 26047-G4
Ll9 R.F. Coil Assembly, 1B - 31 mc range 26047-G3
L20 H.F. Osc. Coil Assewbly, .54 ¢ 1.32 mc range 26203-G2
121 H.F, Osc. Coll Assembly, 1.32 - 3.2 mc range 26203-G1
L22 H.F. Osc¢c. Coll Assembly, 3.2 - 5.7 mc range 26203-G6
L23 H.F. Ose. Coil Assembly, 5.7 - 10 mc range 26203-G5
L24 H.F. Osc. Coil Assembly 10-18 mc range 26233-G1
L25 E.¥. Osc. Coll Assembly 1B-31 mc range 26233-G2
L26 R.F. Choke, 38 uhb K-15629-1
Ml Carrier Level ("S") meter 26149-5
RESISTORS

R1 22 Ohms, 1L/2 W 19309-9
Rr2 68 Ohms, 1/2 ¥ 19309-21
R3 10,000 Ohms, 1/2 W 19309-73
R4 470,000 Obms, 1/2 W 18309-113
R5,86 2,200 Chms, 1/2 W 19309-57
R7 47,000 Ohms, 1/2 W 19309-89
RS8 22,000 Ohms, 1/2 ¥ 19309-81
R9 150 Ohms, 1/2 W 19308-29
R10 2,200 Ohms, 1/2 W 19309-57
R11 22 Ohms, 1/2 W 19309-9
R12 2,200 Ohms, 1/2 ¥ 19308-57
R13 22,000 Ohms, 1/2 *10% 19309-81
Rl4 2,200 Ohms, 1/2 W 19309-57
R15 39 Ohwms, 1/2 ¥ 19309-253
R16 variable 200 Ohms, slot filter 38976-1
R17 variable 10,000 Ohms . ...........u: (Part of R16)
R18 4300 Ohms, 1/2 W 19309-213
R18 2.2 Meg Ohms, 1/2 W 18308-129
R20 68 Ohms, 1/2 ® 19309-256
R21 100 Ohms, 1/2 W 19309-25
R22 180 Ohms, 1/2 W 19309-260
R23 Variable 10,000 Ohms 26218.5
R24 100,000 Chms 1W 19310-97
R25 2,200 Ohms, 1/2 W 19309-57
LR26 1,000 Chms 1/2 W 19309-49
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PARTS LIST HQ-160 (Cont’d)

SCHEMATIC HAMMARLUND
DESIGNATION DESCRIPTION PART NO,
RESISTORS (Cont "d)
R27 Variable 1,500 Ohms, meter adj. 15379-2
R28 Variable 300 Chms, meter adj. 15379-1
R29 27,000 Ohms, 2 ¥ 18304-52
R30 47,000 Ohms, 1/2 W 19309-89
R31 2.2 Meg Ohms, 1/2 W 19309-12%
R33, 34 2,200 Ohms, 1/2 W 19309-57
R35 220,000 Ohms, 1/2 ¥ 19309-.105
R36 100 Ohms, 1/2 W 19309-25
R37 33,000 Ohms, 1/2 W 19309-85
138 4,700 Ohms, 1/2 W 19309-65
R39 2.2 Meg Chms, 1/2 W 19309-129
R40 2,200 Ohms, 1/2 W 19309-.57
R41 Variable 1 Meg Ohms, audio gain 38977-1
R42 430 Ohms, 1 W 19310-212
R43 160 Ohms, 1/2 ¥ 19300-25
R44 47 Chms, 1/2 ¥ 18309-17
R45 1,000 Ohms, 15 w 18330-3
R46 3,000 Ohms, 10 W 19330-6
R47 10 Ohms, 1/2 W 19309-1
R4B 2,200 Ohms, 1/2 W 19309-57
R49 22 Ohms, 1/2 W 19309-9
R50 10,000 Ohms, 1/2 W 19309-73
R51 3.3 Ohms, 1 W 19305-99
SWITCHES
51-AR, F Antenna 6062-1
S1-BR, F Wafer 6063-1
31-CR, F R.F. Plate 6063-1
81-DR, F Detector Grid Tap 6064-1
S1-ER, F H.F. Osc. Grid 63321
S1-FR, F H.F. Osc. Plate 6331-1
SI1-GR. F Conversion 38974-1
52 Switch, rotary ecal. 6098-1
83 Switch,” Q multiplier off-on....... (Part of R17)
54 Switch, limiter 6098-2
85 Switch, stand-by rec 6098-1
56 Switch, rotary function 38975-1
57 Switch, power off-on.............. (Part of R41,38977-1)
TRANSFORMERS AND IMPEDANCE ASSEMBLIES

T1,2 I.F. Transformer, 3035 & 455 ke 3849856-1
T3 I1.F, Transformer, 455 kc 38990-1
T4 L.F. Transformer, 455 ke 38946-1
T5,6,7 I.F, Transformer, 455 kc 38829-2
T8 1.F. Transformer, 455 kc 38946-1
T8 Output Transformer 38828-1
Tl0 Power Transformer, 50 - 60 cycle 117V 26109-2
T10(Alt.) Power Transformer, 105, 115, 125, 140, 220 & 250V.

25 - 60 cycle 26188-2
Yl Crystal, 3.4% mc 38972-1
v2 Crystal, 100 kc 38661-1
Z1 RC Network, audio 38846-1
z2 RC Network, det-1lim 38885-1
Z3 RC Network, avc-delay J8980-1
Z4 RC Network, calibrator 38981-1
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HE HAMMARLUND MANUFACTURING COMPANY, INC.

Stondard Warranty

The Hommarlund Manufacturing Company, Inc., worrants this equipment to be free from
defects in workmonship ond materials under normal and proper vse ond service for the uses
ond purposes for which jt is designed, and agrees to repoir or replace, without charge, all
ports thereof showing such defects which ore returned for inspection to the Compony's
factary, transporiotion prepaid, within o period of $0 days from date of defivery, provided
su<h inspection discloses 1o the satisfaction of the Company that the defects are as claimed,
and provided also, that the squipment hos not been altered, repoired, subjected to misuse,
negligence or accident, or damaged by lightning, excessive current or .otherwise, or hod its
serial number or any part thereof altered, defaced, or removed. Tubes shall be desmed 1o be
covered by the manufacturer’s stondard warranty applicabte thereto, ond such items shall be
ond are hereby exciuded from the provisions of this warranty. Pilat lomps and fuses are ot
puaranteed for length of service.

Except us herein specifically provided, no worranty, express or implied, other than that of
title, shall opply to any equipment soid hereunder. In no event shall the Company be
lioble for domages by reason of the failure of the equipment to function properly or for uny
conseguential damoges.

This Warranty is valid for the origingl cwner of the equipment, and is contingent upen re-
ceipt of the Warranty Registration Card by the Company. No equipment sholl be retyrned
[ | to the factory for repairs under worronty unless written authorizotion is ebtained by the
Compuny, ond the equipment is shipped prepoaid by the owner. The Company mointains
Authorized Service Stations, names and locotions of which will be sent upon request of
the owner.,

The Hammarlund Manufacturing Compony, Inc.
460 Weet 34th Street
New York 1, N.Y.
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