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HGQ-180 AND 180-"A" SERIZS SPECIFICATICNS

e

Frequency Range Covered:

.54-1.0bme/s; 1.05-2.056 mc/s; 2.05-4.04
mc/s; 4.0-7.85 mc /s; 7.86-15.35 me/s;
15.3b-230.0 mc /s,

Randspread Calibration:

Dial markings every 5 kc/s on 15, 20, 40
and 80 meter bands; every 10ke/s on 10

meter band; plus arbitrary 0-100 logging
scale.

Maximum Audio Output:
1.0 Watt (Undistorted)

Passband Tuning Range:
plus/minus 3 KCS with calibration every 1
KC. 8:] vernier tuning ratio,

Cutput impedance:
3.2 Ohms (E1A Standard) plus 500 Ohms,

AVC Action:

Operates on RF and 3 1F stages. Provides
fast charge--adjustable discharge smooth
acting AVC. Delayed AVC applied to the RF
stage. Better than , 001 second attack time
and .01 -.1-1 second decay time, Off

Adjustable Selectivity and Selectable Side-
bands:

6 db bandwidths “Upper sideband--1-2-3 kcs
Lower sideband--1-2-3 kcs Both sidebands--
. 5-2-4-6 kes

Sengitivity:

An average of 1.5 microvolts produces 10:1
signal~to-noise ratio on AM approximately
.7uv on CW and S5B.

Antenna Input:
50 to 600 chms; balanced or unbalanced.

Antenna Compensator:

Permits compensation for loading effects of
various type antennas, or balanced trans-
mission line.

Beat Frequency Cscillator:
Variable from zero beat plus/minus 2 kcs
plus fixed position for 55B.

Slot Filter:

Range plus/minus 5 kcs of center frequency.
Attenuation over plus/minus 5 kcs range
provides over 40 db. Calibrations every

1 k¢. Maximum attenuation using slot

depth control is 60 db, 8:1 vernier tuning
ratio.

Tube Complement:
BBZ6 RF Amplifier
6REB 1st Converter
6C4 HF Oscillator
8BE6 ond Mixer-Crystal Osc,
BRAB 455 ke Gate
BBAB 455 ke 1F Amp.
BBE6 ard Mixer-Variable Osc,
6BA6 80 k¢ 1F Amp.
8BA6 60 k¢ 1F Amp.
6BVE 60 kc 1F amp. AVC-AM Det.
12A07 SSB Product Detector
BATH Noise Limiter
12A07 BFO-"8" Meter Amplifier

BAVE 1at AF Amp. -Delayed AVC
Clamp

BARQD Audio Power Outputl

OA?Z Voltage Regulator

6BZ6 Crystal Calibrator

B6C W4 Crystal Oscillator
Semiconductor Comple ment:
Rectifier --Two 800 P.I.V, at 1/2 amp.

Power Supply:
105-125 Volts 50-60 cps. a.c. power con-
sumption, 120 watts.

"S" Meter:

Calibrated 1 to @ in steps approximately

6 db., Also includes db scale, above 5-9
to plus 40 db. (Meter deflects on all types
of signals.)

Noise Limiter:
Adjustable series type provides both
positive and negative clipping.
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srot cansl tguipment:
Main Taring
jandsoread Tunirg
Jerpler or Zandpass Tuning
Sensitivity (210 Gain):
or/oit switeh
Selectivity: G, H-.-%=3 ¥es,
(per sideband)
sideband: Upper-lower-boin
Audio Gain
Anterna Comprensator
Tuning Range (Band Selector)
penetion Switeh: AM-85B-CW
Slot . reg. Calib,
CW Tone (BFO Pitch)
Noise Limiter, adjustable
-on/off switeh
AVC, off-slow-medinm-fast
Jend-Raceive-Calibrate
Phone Jark
3" Meter
Dial Scale reset

Rear Panel Equipment:

Terminals for speaker connections
3.9 ohm for voice coil
FOO ohm for line or VOX

Accessory socket for preamp, &-multi-
plier or converter. System socket for
simplified associated transmitter /receiver
control,

S-meter controls,

Artenra inpaf tesmbar ol

Dimensions;

10-1/2" 11 x 19" W g .3 7
Wi, 38 los,
Soipplng Wi, 45 1uo,

Hy- 180AX

Universal model o: the HG-180A reuelio”
with provisions for J1 fixed-Tregquency
~pryctal controlled c-annels, BSix of the
crystals are easily intercnangeabie rom
the front panel--tac najance arc 1oeated
within the caninet vut are readily aczessicle
from the trap-door top, 3 Ko voernier tun-
ing contro' perrits compensatior, for minor
frequency variatiors o7 the crystais.

94 HOUR CLOCK-TIMIN:

Cembinatior ¢lock and automatic fimer.
Aide ir. meeting prearranged schedulst.
Optional extra,
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I AMPTINIFR The 2035 KCS and 48h KCS

I amolifisry provid. <ight tured ~ircults in
tnrea stages of amplification. Six tuned
vircuits in the three-stage €0 KCS amplifie:
provide sither the sscond or third conversion,
devending updn the operating pand, AIlT cir-
cult., empioy iron-core permeabpility-tuned
transformers for tne high performance and
retention of alignment accuracy. The €0 KCS
amplifier se ectivity is controlied from tre
front panel by seven positions: 1-2-3 KCS on
2ithe> sideband, and .5-2-4-6 KCS on both side-
bands. The skirt selectivity of this system ap-

proacies tnat of the mechanical filter. A separate
iront panel switca is used to select upper, lower,
or both sidebands, providing rapid, simple means

of sidepand selection.

SLOT FILTEZR ~ The slot filter provides a
notch of better tnan 60 db attenuation over the
entire range of # 5 KCS from the center IF
{455 KCB) frequency. The slot filter control
provides 40 db attenuation, plus an additional
attenuation of up to 20 db obtainable by use of
the slot depth control at a particular frequency.
The 6 db width of the siot is approximately 1.5
KCE. Accurate frequency adjustment of the siot
is nbtained by means of an 8:1 vernier control.
The sglot filter circuit consists of a Bifilar "T°
trap.

SEPARATE VERNIER TUNING ¥ 3 KCS
vernier tuning allows eXxtra-~fine passband
tuning between the 455 KCS IF and the 60

C3 IF for additional selectivity and easy
tuning of the desired signal.

AVC  An extremely fast-attack delayed AVC
circuit is employed. A four position control
on the front panel permits the selection of
OFF-AVC or SLOW-MEDIUM-FAST AVC
decay time for optimum results on various
signals, The AVC is taken from the high
selectivity 60 KCS IF,

iraa Af cirra ] oFpaTiore s
L AWl f [ J_ll.l:j;_: L R I B [ g Py [ RN I R PR S
|

and “on-the-psint" tuning indications ars
provided on all types of signals oy a high-
respeonse o meter circuit. The scale is
calibrated to 40 db over 2-¥ and if factory -
calibrated =0 a signal of approximately £0
microvolts reads S-9. Each S-unit indi-
cates approximately a € db increase,
equivalent to doubling the signal strength.
S-meter is extreme v effective o S22 and
CW when using slow decay AVC.

o-MRETT Read

AUDIO The HQ-180A features the ex-
clusive Hammarlund Auto-Response which
automatically adjusts the audic passband
to best meet the receiving conditions., A
(BAQD, provides 1.0 watt for maximum
undistorted output. The Auto-Response
circuit empleys controlled feedback which
is decrearsed as the gain control is turned
Up, thus narrowing the audio passband.
As the gain is decreased, the feedovack
increases, thus permitting a greater fre-
quency response in the audio output. The
result is crisper, easler to read sound on
weaker signals, and broader, more real-
istic repreduction on stronger signals,

The audio output may be used with
either earphones or loudspeaker. The
phone plug automadtleally silences the
speaker upon insertion. The Audio-Re-
sponse permits tops in listening pleasure
of AM, SSB, and CW reception,
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[1Q-180A DESC!

AIPTION

Starting with the front panel layout, the care-
ful selection of high~reliability components,
the craftsmanship of skilied technicians, and
the addition of engineering leadership result
in a receiver worthy of the Hammarlund namc
in quality and performance,

The HQ-180A offers the listener a prac-
tically endless combination of tuning techniques
whereby reception of SSB/CW and AM/MCW
may be achieved. Through the use of the
vernier tuning, adjustable bandwidth, and the
oasic, precision front-end of the HQ-180A
the user has full control over SSB signals as
well as adjacent, or co-channel signals, If
there's a signal to be received, the HQ-180A
can ferret it out, ..

The HR~180A is a "hot" receiver, It will
provide 10 db signal-to-noise ratio at 1.5
uvolt AM or approximately .5 uvolt CW, or
better depending on bandwidth, The front end
provides continuous tuning .54 mec /s to 30
mc/s, The receiver is designed for use with
a single wire flat top, a folded dipole, or
doublet antenna.

CIRCUITRY The HQ-1801is an eighteen
tube triple conversion superheterodyne re-
ceiver (double conversion, .84 to 7.85
megacyc'es) that has been designed to provide
the best possible performance for reception
of AM, SSB and CW signals, The most impor-
tant performance characteristics of a com-
munications receiver have been made adjust-
able by means of the front panel knobs.
The RF tuning system covers the follow-
ing bands:

MAIN TUNING DIAL

.b4 to 1.05 mc...calin 10kec divs.
1,0bto 2.0 me...calin 19 kc divs.
2,05to0 4.04 mc...cal in 20 ke divs,
4.0 to 17.8b mc,.._calin 50kc divs.
7.850to 15.3b me...cal in 100 ke divs.
15,835 t0 30.0 me.,.cal in 100 kc divs,

BAND SPREADD TUNING DIAT,

Arbitrary scale ... ........ 0 to 100 div:.,
3.44 to 4.040 me..calin D ke divas,
£.810tc 7.3 mc..cal in B ke dive,
13.980 to 14.425 me..calin b ke div..
20,825 to 21. 680 me.,.cal in b ke dive.
27.890t0 20.7 me, .cal in 10 ke divs.

A built~in 100 kcs crystal calibrator
provides marker signals at every 100 kcs
on all bands for checking dial calibration
aCCUracy.

The dial calibration reset knob enables
you to adjust the frequency calibration to
approach frequency meter standards on
each amateur band,

Starting at the front-end, the HQ-18CA
utilizes a (6BZ6) tuned RTF amplifier and
a separate mixer (6BES) and oscillator
(6C4) for a high degree of stabll ity, Ad-
vanced design and modern tube types
account for the very high gain and low
noise factor, Refer to page one for com-
plete listing of the many possible functiong

and the complete tube lineup,

Low-loss, coll forms, and bandswitct
wafers, plus temperature-compensating
capacitors, and the application of regula-
ted power to the oscillator circuit provide
a high degree of stability,

TRIPLE CONVERSION The HQ-1804A
offers triple conversion with IF frequen-
cles of 3035 KCS, 455 KCS, and 60 KCS,
providing excellent rejection of image-
response, The second IF is heterodyned
with a erystal-controlled oscillator. The
third IF is heterodyned with a high sta-
bility, adjustable oscillator which contains
micro-accurate vernier tuning control,
located on the front panel.
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Tae H@-1804A 3eries differs trom the 180 5

1. The power supply is designed for 116/230 v. 50, 60 cycle AC opera-
tion, This applies to the power transformer T-30 and the new filament trans-
former T22.

2. A sepirate filament transformer is employed, T-22 in the schematic
diagram, This transformer provides 24 hour a day operation of the heaters c?
the high frequency oscillator and first converter, tc reduce initia] warm up drift.
In addition, this transformer also supplies the systems socket which is a new
added feature, If the receiver is not to be operated for long periods (upwards
of 3 days) the line cord should be removed from the socket.

3. A new accessory socket plus a systems socket has been added. The
accessory socket may be used to power most 8 and 2 meter converters. The
systems socket will be found convenient when the HQ-180AX series of receiver
is employed in conjunction with a transmitter since all of the necessary VOX
anti trip andfor relay connections are available from this socket. This also pro-
vides a rapid disconnect without the need of tools once the installation has been
completed properly. A Coordination Cable is availab'e for use with the HQ-180A
or HQ-170A series of receivers designed primarily for use with the HX-50
Hammarlund transmitter but useable with other transmitters as well. This is
part #P1.39288-CG1 at $8. 50,

4, A new three (3) position BFO switch is provided enabling the BFC to
be in the off position, SSB, where the BFO is fixed for optimum SSB audio
response with reference to the passband, The CW position enables the BFO to
be adjusted plus or minus 2 KC thus providing the usual pitch control adjustment.
For CW reception, the BFO should always be set plus or minus 500 cycles to
1000 cycles especially in the . 5 KC selectivity position so as to prevent detuning
of the desired signal for the desired pitch,

5. 3.2 ohms and 500 chms output terminations are now provided for voice
coil or line operation. The 500 ohm line termination wil. be found very advan-
tageous for phone patch and improved anti trip operation of most VOX circuits.

6. 'The BUAG tube formerly used in the HQ-180 has now been replaced
with two (2) silicon diode rectifiers thus providing cooler operation and better
regulation from the power supply.

7. The H@-180AX series of receivers provides an 11 position fixed ire-
quency crystal oseillator assembly which is factory installed in the panel space
provided for the 24 hour clock timer. The knob on this assembly allows selec-
tion of normal variable frequency tuning or any one of eleven fixed frequencies
crystal controlled, Six crystals are mounted on the front plate of the oscillator
assembly and mav be changed quite readily to shift frequency. The remaining
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5 crystals are mounted behind the front panel on the oscillator box ard may be
changed by |ifting the top cover of the cabinet, It is intended that the five insids
crystals will be for commonly used channeis not subject to being changed very
often, The receiver can be zeroed into the channel frequency by manipulating
the vernier tuning control on the front panel, This will correct for frequency
discrepancy due to crystal tolerance and assure accurats "netting™.

The use of the crystal controlled osciliator will permit the highly stable
reception of signals on the eleven channels selected. Tre only operation re-
quired beside turning the selector switch to the desired crystal position is to
turn the band switch to the required position and tune the main dial to the ap~
proximate frequency rocking the knob finally for maximum "S" meter indicatign,

In order to ensure proper operation the crystals should be ordered from
your local authorized Hammarlund distributor,

The oscillator or actual crystal frequency for a given signal frequency
shall be determined from the following:

SIGNAL FREQUENCY ADDIF --eee -- SUBTRACT IF- MODE OF
RANGE mc FREQUENCY mc FREQUENCY mc OPERATION

.54 to 1.05 mc , 485000 Fundamenta|
1.05 to 2.06 me . 458000 Fundamenta,;
2,05 to 4, me . 455000 Fundamental
4.0 to 7.8b mc . 455000 Fundamental
7.85 to 15.35 me 3.035 Fundamental
15,35 to 20,662 mc . 3.035 Fundamentsa]

20,662 to 30,000 mc 3,035 2nd Harmeonic

NOTE: WHERE LOW SIDE INJECTICN IS SPECIFIED, HIGH SIDE INJECTION
MAY BE USED AT REDUCED SENSITIVITY.
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HQ-180A INSTATLLATION

Your Hammarlund Receiver is designed to give you the very best results.
A few minutes to be sure it is installed correctly is worth while, Ewven though we
have developed the most sensitive circuitry to select and amplify the signal you
want to hear, remember that it can work only on the R1* ycu feed it from your
antenna. It is to obtain the most satisfaction in its operation that we urge ycu to
put up the best antenna system you can, The HQ- 180A will work very well with
a temporary wire strung out of 2 window, but only use this method while con-
structing or having constructed a proper antenna system. Finally, a good ground,
serves many purposes; one, it eliminates tendencies towards AC hum pickup,
often straying through homes or apartments; two, it minimizes atmospheric and
man-made noigze; three, it ensures a safe path for any voltage coming from a
possible short or from an associated transmitter. When using an outside antenna,
it is always best to install a lightning arrester, Such a device drains off the
atmospheric charge in a safe manner, protecting you, and the Receiver,

Note that all of the Receiver connections are at the rear of the set, and
that there are a variety of very useful terminal points, permitting a number of
important system connections to be permanently attached in a neat manner. The
illustrations below show you all of them, allowing you full freedom to use those
that are most useful to you, whether you are only listening or are operating with
a transmitter. The Accessory and System sockets, are all for special applica-
tions associated with reception, but not necessary for ordinary operation. The
speaker and antenna connections are required in any case,

ANT

5PKR
METER ADJ @6  ANT 35 s FUSE o
e @ . ofeam|o oeeelo RE?_LY
SENS ZERO (» O —~ =
L %
HQ-i80 SERIES
AR "
SECS SOC!\.'HE‘I'ER AD S CG ANT SPEAKER FSE "~ : .
@ e e || oleamlocles & e|o c,goo
s onp SENS ZERO o o G 3.2a500a SYSTEM SOC

HQ-180A SERIES

RECEIVER REAR CONNECTIONS
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Conrect 4 saitable 2. 9-obm loudspeaker to the 3. 7-ohm terminal Gerows

as chown in the diagram. Tse a Hammarlund 2-200 Speaker for best rosu s,
pu: any equivalent speaker inu cabinst will operate satisfac terily. 1o act place
the speaker cabinet on top of the Receiver, because tne S@-16UGA 1= 2 vemy SCi-
citive sct, and speaker vibration can cause regenerative oscil.ation sectroni-
cally, impairing reception. Note that a jack is provided in th» jower 1° ft corncyr
of tne front of the Receiver for headphone pluginsertion. Thel ovudnpezkoer 18
an*omatically dizconnected wnen the phone plugy is inscried,

HEADPHONES

High impedance magnetic phones will usually be found saticfactory wnen
the headphone jack is employed. The phones are deliberately mismateled to
reduce the leval into them, If more level or volume is desirable, low lmpedance
phones may be employed. These may be any of the popular impedances such as
8, 18 or 24 chms. If you do not have headphones and desire to purchase a pair,
the low impedance type is suggested since it will always be possible to reduce
the volume by making use of the audic volume control.

Another alternative, if high impedance phones are available, 1s to perman-
ently connect these to the 500 ohm line output terminals on the rear of the re-
ceiver. These wi provide more volume than the headphone jack since the head-
phone jack impedance is 3.2 ohms or the same as the speakcr, {("A" Series only.)

( r___ij TO SPEAKER
320
SPEAKER N n
CONNECTION GND 3.241 5001
o @ @ o
TO LINE
500( é
LINE
CONNECTION GND 320t 5000

O
A\
A\

O

320 SPEAKER & 500n LINE
CONNECTIONS
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The Receiver connectiors for tre antenna and ground-are elea»ly illus-
trated on these pages, and a few aints are given for antenna irgstailation, but

the EG-1804 owner is urged to read a good antenna book to select tne best

type for his purpose. The Amateur Radio Relay League punlishes this type

of information. Its Antenna Book provides all you need to know about antennas
for both reception and transmission. Other publishers produce equivalent
books on this subject,

After selecting the antenna desired, consult the diagrams in this Manual
to make the proper connections to the receiver, Following are some tips on
antenna system selection and installation.

Either a single-wire or a balanced antenna may be used with the HQ-180A.
The front panel antenna trimmer control is designed to permit a good match
to almost all antenna systems of 50 to 600 ohms, balanced or unbalanced. The
coaxial connector is intended to be used for 50-ohms types, the terminal strip
for up to 300 ohms. While general coverage can be obtained from a shott wire
of 20 to 50 feet, much improved reception will be developed from an outdoor
single-wire system of 50 to 1560 feet in length. It is recommended that the
antenna be isolated as much as possible from near-by objects, buildings, trees,
etc,, and that it be located at right angles to power lines or busy highways.

This will minimize interference pickup from the lines or from passing vehicles.

- 11 -
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50-150 FEET——»

LUG

SINGLE WIRE ANTENNA

!

[+
x

“—*I/‘l——'ﬁbi‘ E"'—I/‘l—*—.‘

50 QHM
— COAXIAL
CABLE 75 CHM
TWIN LEAD
{USE 300 OHM

TWIN LEAD FOR
FOLDED DIPDLE)

/2 WAVE LENGTH
~ _ 468
FREQ (MCS)
COAX PLUG
DIPOLE

ANTENNA

LUGS
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The first antenna connecticn illustration shows the simplest system.
This arrargement prevides good overall coverage, but if a particular tand is
intended to be used consistantly, the use of a dipole tuned to that band is recom-
mended. Tne illustrations show hcw such an antenna is made and what Receiver
connections are necessary. For all antennas, the shielded or twin-lead metnods
are a decided improvement over the single wire to minimize man-made inter-
ference and ncise zignals. In especially noisy areas, this may te the only way
to develop an acceptable signal.

Each of the antenna connection schemes require very little wiring com-
plications or soldering technique. For those familiar with soldering, no trouble
will appear. For those who have never soldered, it is recommended that some
practice be obtained before attaching a plug to a shielded cable. However, the
experience gained from work on even one hi-fit kit or radio is ample for this
work. For convenlence, some simple instructions in plug and cable installation
are included in this book. Remember not to apply too much heat, just enough to
allow solder flow. Excess heat will melt some plastic insulations, possibly
causing a short between the center conductor and the shield,

TO
DIPOLE
ANTENNA
TO MOUNT ARRESTOR
SINGLE - WIRE
ANTENNA OUTSIDE OF
Y HOUSE F
fg POSSIBLE
A %‘] REE(E)NFR
© | 2 T0 RECEWVER ANTENNA
ANTENNA &
GROUND 20 cQ Q0 =
© | S>———+ CONNECTIONS AND
i 'Q /7 GROUND
CONNECTIONS

I_G\
LIGHTNING ARRESTOR

L/IGH'I'NJNG ARRESTOR
(SINGLE TYPE)

(DUAL TYPE)

STAKE IN GROUND STAKE IN GROUND
OR WATER PIFE IN OR WATER PIPE 1IN
CELLAR CELLAR

TYPICAL LIGHTNING ARRESTOR INSTALLATIONS

- 13 -
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FOR

SINGLE - WIRE
ANTENNA
SYSTEM TO GOOD
EXTERNAL
GROUND
LINK
CLOSED

X INTERNAL CONNECTION

ANTENNA CONNECTIONS FOR SINGLE WIRE
ANTENNA

COAXIAL CABLE TWIN LEAD
FOR 50-OHM FOR DIPOLE

ANTENNA ANTENNA
CONNECTION
TO GOOD
USE EXTERNAL
EITHER GROUND

NOTE ' WHEN COAX IS
USED LINK MUST BE
CLOSED BETWEEN A

& G. THIS LINK IS ONLY
OPEN WHEN TWIN LEAD
OR BALANCE ANTENNA
IS EMPLOYED.

ANTENNA CONNECTIONS FOR DIPOLE
ANTENNA
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. STRIP INSULATION
Vo 2 CUT AND SPREAD SHIELD

?\"'é -
';:,,' 3 INSERT CABLE INTO PLUG,
A CENTER CONDUCTOR THRU
_“ L - 4l *N PIN SOLDER CENTER

" 3 " 5
a " - - CONDUCTOR, CUT OFF
4 4 4 8 EXCESS.
4 SOLDER SH|ELD ARODUND
SOLDER\ QUTER NECK OF BODY
A % Iy CAUTION DO NOT USE TOO
SOLDER AL MY heal)
T—CUT OFF MUCH HEAT, CENTER
WIRE END CONDUCTOR INSULATION
MELTS EASILY !

ATTACHING SHIELDED CABLE TO PHONO TYPE
CONNECTOR

ASSEMBLY OF CABLES TO 83-1SP PLUG USING ADAPTER 83-168 OR 83-185

; _ CUTEND OF CABLE EVEN REMOVE VINYL JACKET ¥4
5 ] _ i SLIDE COUPLING RING AND ADAPTER ON CABLE.
ADAPTER
3J
4

POSITION ADAPTER TO DIMENSION SHOWN. PRESS
BRAID DOWN OVER BODY OF ADAPTER AND TRIM TO Ia"
BARE 58" OF CONDUCTOR.TIN EXPOSED CENTER CONDUCTOR.

S AR el el

SCREW PLUG SUB-ASSEMBLY ON ADAPTER. SOLDER BRAID TO
SHELL THROUGH SOLDER HOLES.USE ENOUGH HEAT TO
CREATE BOND OF BRAD TO SHELL.SCLDER CONCUCTOR TQ CONTACT,

. . W FOR FINAL ASSEMBLY, SCREW COUPLING RING ON PLUG
<~  SUB-ASSEMBLY.

ASSEMBLY OF CABLES TO 83-ISP PLUG

CUT END OF CABLE EVEN. REMOVE VINYL JACKET 1kg "

BARE 5/BI'OF CENTER CONDUCTOR. TRIM BRAIDED SHIELD
SLIDE COUPLING RING QN CABLE, TIN EXPOSED CENTER
CONDUCTOR AND BRAID.

SCREW THE PLUG SUB-ASSEMBLY ON CABLE SOLDER
ASSEMBLY TO BRAID THROUGH SOLDER HOLES, USE ENCUGH
HEAT TO CREATE BOND OF BRAID TO SHELL.SOLDER CENTER
CONDUCTOR TO CONTACT.

imc FOR FINAL ASSEMBLY SCREW COUPLING RING ON PLUG
SUB-ASSEMBLY.
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Using 6 and 2 meter converters with the Hw-180 and "A" 5eries

When building or purchasirg a converter for § or 2 meters, we recommeud
using an IF frequency of 1C.Cto 14,0 me/s., Inthe "A" series of receivers tae
accessory sccket may be used for convenience in supplying power to tie converter,
Consult the Accessory Socket Connections Diagram for the prope» piig wiring.

B+
O
VIEW FROM WIRING
SIDE OF SOCKET, OR O
FROM PIN END OF PLUG.
SWITCHED
6.3 vacC
FOR FIL.
| »GROUND

ACCESSORY SOCKET CONNECTIONS

The system socket connections provide for a variety of uses, depending
upon the transmitter system installed. {Compatibility with Hammariund HX-50
or HX-500 Transmitters included. See their instruction manuals for details),

VIEW FROM WIRING
SIDE OF SOCKET, OR
FROM PIN END OF PLUG.

6.3 VAC

¥ EROM RECEIVER %

500 n

RECEIVER GRID
BLOCK BIAS

MUTING RELAY
CONTACTS

% ALWAYS ON (F

RECEIVER
PLUGGED INTD —»500n \ SPEAKER OR
LIVE POWER. »aND. | HINE CONN.

SYSTEM SOCKET CONNECTIONS
"A" SERIES ONLY

- 16 -
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HQ-180A OPL

2y

ATION

Wits the antenna, speaker and any accessories installed, you are ready
tc recelve transmissions on the amateur bands, These page.s arc intended to
show you the operating methods that will permit the Receiver tc give vou the
best audible signal possible, considering atmospherics and man-made noise.
Three most important reminders:

1. Check the listening aids like the ncise limiter and slot
frequency control -- be sure incorrect setting is not
reducing Recelver capability.

2. Always tune the Recelver properly to produce the maxi-
mum signal.

3. Don't forget the antenna trimmer -- it requires a different
setting on each band, This is because antenna impedance
changes with frequency; the trimmer is there to allow for
a maximum match at all frequencies.

Plug the Receiver line cord into a 117-volt, 60-cycle line (the export
model HRQ-180A -E will accommodate 117 or 230 volts, 50 or 60 cycles). Turn
the Receiver on, using the RF gain control and the c'ock timer switch if in-
stalled. Check that all tubes are lit, Note that the high-frequency oscillater
and mixer tube filaments remain heated at all times, (in the HQ-180A series)
if the line cord is left inserted into a source of AC power. Heating of these
tubes eliminate drift that occurs in all oscitlator circuits as they heat up,

Tube life is not reduced through continuous operation. In fact, its life is often
extended to many times normal pecause it is not subjected to the hardships of

physical expansion and contraction due to heating and cooling when power is
applied and removed. If the receiver is not to be used for extended periods
(upwards of 3 days) the line cord should be removed from the power socket,
If the oscillator has not been maintained heated, then allow one hour for the
Receiver to settle down to a steady tuned condition. Readjust tuning as neces-
sary during this period. Do not attempt to calibrate or set the S-meter until

drifting has stopped.

The H@-180 and "A" Series Receiver is arranged to provide the best
reception for AM (voice), for Code (modulated or unmodulated CW), and for
SSB (single sideband) operation. To be sure of the pest results and the
clearest reception, read all of the instructions presented here, Set the con-
trols as shown in each illustration for normal operation, and follow the quide-
lines to improve performance and to tune over the bands, Become familiar
with each control and see what each can do for ycu., Even after you are familiar
in every way with the controls, refer occasionally to these instructions to
check that you are still getting the most out of the many features of the HQ-1804,

Finally, your particular location and installation will affect operation;
experiment with control settings to obtain the best results, And consult with

us if there are any problems. The Receiver is for your enjoyment, use it
correctly and it will glve you years of service.
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The Carrier Level S-meter has been adjusted at the factory for correet
and calibrated operation, however, two zero adjustments scould be rhecksqd and
reset if necessary; one is mechanical, the other, electrical,

1. With the Receiver turned off, adjust the meter pointer screw
on the front face of the meter to set the needle exactly over
the zero mark on the scale,

2.  Turn on the Receiver; be sure to allow a 1/2 hour warm-up
before proceeding further, 8Bat tne HQ-180A to "Recelve',
and set the RF Gain control fully counterclockwise, without
actually turning the set off,

3. Now adjust the meter zero control at the rear of the Receiver
chassis again for zero on the meter, A small screwdriver
inserted through the chassis is required for this setting. Do
NOT adjust the meter sensitivity, this requires a special
technique and &n i nput signal generator, not normally avail-
able for home use, Check carefully with the rear of chassis
illustration to be sure of the location of the meter zero adjust,

HOW TO USE THE BAND SPREAD DIAL

The main dial is provided with markers, just below the scales at 4. 04,
7.3, 14.425, 21.8 and 28.7 mes, to establish points for the approximate set-
tings of the main dial when using the band spread scales.

Please remember that we do not claim frequency meter accuracy; also
that the high frequency markers, mentioned above, are approximate settings
of the main dial to be used in setting up the amateur scales of the band spread
dial,

Set the band spread dial at the 100 kes polnt at, or nearest to, the high
frequency end of the desired amateur band. The main dial should then be
carefully adjusted, close to the high frequency band edge marker to obtain
zero beat with the 100 kes calibrator, Care must be taken that the proper
100 kes point is employed in order to prevent setting the main dial 100 kes
higher or lower than the amateur band. Next turn the band spread dial to the
100 kcs marker nearest the desired operating frequency. It may be found that
this 100 kcs marker is slightly off the exact dial marker. The dial indicator
is set to the exact 100 kes marker, with the small knob to the right of the
band spread dial.

If it is desired to use the pand spread dial for other, limited frequency
ranges than those for which scales are provided, set the band spread dial at
the 100 marker of O to 100 arbitrary scale and adjust the main gial for zero
beat at the highest 100 kes marker of the desired range, The frequency
coverage of the band spread, under this condition, can be determined by
counting the 100 kcs intervals covered and by noting the arbitrary scale
readings at which they occur, the wanted frequencies can be identified and
logged for future use,
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GENEZRAL OPERATINTG 2ROCUDURZ (AR Y MODI')

I,

2.

Select mode -- AM, G323, CW,

et controls for rormal operation as shown on the moce illustration --
AVC, RECEIVZ, SIDYBANDS, SELTCT KC3 -- NCIZE LIMITER off,
S3LOT FREZQ # 5 KCS, RFO centered, VERNIER TUNING zero,

Tune in station -- TUNING RANGE, MAIN TUNING, AF and Bl GAIN,
ANTENNA TRIMMER -- use BAND SPREAD for bardspread, and
VERNIER TUNING for zingle side band intelligibility.

Readjust special controls for signal reception improvement, noise or

interference elimination, ete, -- NOISE LIMITER, AVC, CALIBRATZ,
SIDEBANDS, SELECT KC3, BIF'C, SLOT FREQR,

OPERATICON NOTES

AM RECEPTION

1.

To obtain maximum fidelity, the widest bandwidth is normally used.
However, under conditions of severe interference from spurious signals
or atmospheric noise, the bandwidth is reduced to improve intelligi-
bility although some sacrifice of fidelity results. Adjust bandwidth for
best reception,

Tk

ahla A
LS ol

The Slot Frequency control provides an extremely sharp adjuctab
or hole in the selectivity curve. It is normally located outside of the
passband of the second IF (455kc/s). It is brought into the passband tor
the purpose of eliminating interference from heterodyne signals on AM
and reducing "monkey chatter” on 88B., On CW reception it will ma-
terially aid in reducing or eliminating adjacent or co-channel inter-
ference,

Whenever the receiver is being tuned for normal reception be sure to

first rotate the Siot Frequency control to either minus S5KC or plus 5KC fo-
normal tuning or the center of the passband will be slotted out, produc-
ing 2 spot or 2 peak "S" meter readings,

‘The Slot Depth control {located behind the front panel) is a very gradual
vernjer adjustment., In vlew of this, its effect will not be very notice-
able unless proper procedure is employed. This procedure is explained
in the service section of this manual. As this control is properly ad-
justed at the factory, the setting should not have-to be changed unless
changes have taken place in the circuitry due to component aging ete,
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[

U ditbomatic aoise llmit-r o reduce noise bl the oolnt weaere 45
andic level is elocerically no aigher than the desireq signel 1evel.
This point s indicated by the slar! of audic level decrease as the
limiter control is rotated clockwise, The proper setting for this
contrel i fnerefore at the p Jint just before the awdio sutpat of tne
desired Slgrul is reduced.  irether rotation decreases rolse and
sigual equally without improving signal-fo-noise ratio,

CODE AND SINGLE SIDEBAND EECEDPTION

4.

Interrupted continuous-wave {ICW) transmissions do not normally
provide steady signals for 3-meter readings, However, readings
carn be made fairly well in CW rcception using the "oLCW" AVC
position of the AV gwiteh, In any case tune for the loudest signal
tevel heard,

The 100 K3 maltiples of the Crystal Calibrator will be found at or
near the one decimal numbers only, suchas 1.8, 14.3, etc. wien
the Send/Rec /Cal switeh 1s in the Cal position. (Read "How To Use
The Band Spread Dial” in the Operation section of thic manual.)

For code reception, never set tone by adjusting main tuning, be-
cause this detunes the Recejver. Always set BFC to zero first, tunes
receiver for zero beat, THEN set BFO for desired tone,

Cn SSB, carrier level meter fluctuates with audio. Tune for maxi-
mum audio or apparent S-meter level,

S6B, (Single Side Band) signals can be identified by the lack of a
carrier or beat note {"whistle”) when tuning across the signal. A
Single Side Band signal NOT properly tuned in will sound scrambled
and extremely nasal., Adjust the Main Tuning dial for maximum
signal strength (to be judged by ear or S-meter), Adjust the Vernler
Tuning for maximum speech intelligibility. ({The Vernier Tuning
must oe tuned slowly for effectiveness) Intelligibility can only be
obtained by proper choice of upper {u) or lower (1) sideband reception.
The BFO {Beat Frequency Oscillator) control is disconnected in 83B
positicn,

The accepted or most popular transmission of single sideband signals
insofar as the sideband used will usually be as follows:

70 metersz 3.8 to 4 me Lower Sideband
40 meters 7.0to 7.2 me Lower Sideband
20 meters 14,200 to 14. 350 mc Upper Sideband
15 meters 21. 250 to 21. 450 mc Upper Sideband
10 meters 28.6 to 28,7 mc Upper Sideband

The use of upper or lower sideband will vary on the other bands covered

by this recelver and it is not unusual for the other sideband to be used on
the nhr‘;up mentinoned hgndq If a 88R simal cannot he made ingelliaihle

ddaie D1 wa LA QAo D oryglid Ll we diadlds J.lll.\.-l.LAL.u.uL\_-

using the verniert uning control change to the other sideband switch position.

-~ 99 -


https://www.manualsplus.com/

CLOCE ToiED FEE
ll:lti.':l"'lr.'l'- FOFT | ST T

SET TO JUST pEFORE
THE POENT WHERE
BLCA D TRITPUT
BTHATE TO DTS
i LEVEL | =EF 8OTE 3

\

AL LTS
EEEE REFE )

[ BOEn DM E £

T e
VEET TORECENE IF RECE s 18

| USED ALORE. 7 REOCEVER (5 TO
=E RLITED BY TRANSS TTER
BELAY CDMTACTS LREER {138 -
MECTUNE | SET D T SEND

T L=5E EFI__hl?E T ETEL
SLE CIGE REDCPTEDH
PETHUECTIONS

\ nro
SINGLE | FTEEOUEECY BOFES RIF valT
SICEBAND | [N A IEMES
FII:L'";I_:'TIEII'-I
i CASE OF SGMEl (M TER-
e FERERCE . TURK 70 S0 T
T BT Lo WHENE UAMRRTED 5isRai
| (R ME D ‘ II'|I IR LEGET {SPF ROTE 24
- I _—
k. oo £ -
'. [ E-'-:I?ITII:H

|

ManualsPlus.com

(DAL CALIBMSTCH- TOOE LSED Rilw |
GEUARETON [RYETE,_SEE G |
H_‘I"I'I_l_l_."I_EH':. |

| -

IET B CEMTER PO adl i B0

RECEFTION

SFAEH TG
AOAEST e BT
! '.I WFELLIBILITY
o |
TR T |
(wamTaly 2 OR
| RS eabifalnkil T I
| T ASSURE

g [INTELLMIBILITY |
|

ARIM TLRAREE - BN T FOR LOUERT

HOHLL 1ORORE MTELLESLITY

ISEE WOTE & ©

Fis e
PO Mz o [4ET T T
Hmmn ':F-I. L ] |
el DTG O SDE -
E&ND LERED SEIL
ECTHIN FETLULTE |
[ o e 32
= 0 fm |
! SESENGE OPCRATEA 04
aF fuRIRG r""""‘-'l Pyl LA B |



https://www.manualsplus.com/

rlg- 1508 AT T ANARL

This iocsiver has been care sily coustructod, inspeciad, adiusted and
aligned at tre TReTory o orovide 4 long period of trouble-roe use. rilos.
vou have the proper squipment anad the detailed <rowtedge o o raes smmplov
electronic civouitry, it is ot recumme: ded that oy otber maintepanee cut
tupe testir g be attemptd. Ir parileular, | GG ANJUS D TRIMME RS GR
TRANZFORM « CORED, because this will redice the pecepticn capabilities
unless it is dons while Tollowing the alignment instructions correctly.

H

H-180A CIRCUIT DESCRIPTION

Many Receiver troubles can frequently be resclved simply by terting and
changing tupes and by making a few minor adjustments, but in order to properly
service this set it is imporiant to be able to diagnose cobscure troubles through
an understanding of the circuits inveolved. It is for this purpose that thiz zection
is provided. A communications receiver of this tvpe contains several special
circuits not normally included in the home radio. Examples of such circuits
are the BFO (beat frequency oscillator), tne slot, triple conversicn, delayed
AVC (automatic volume control}, atc,

The complete circuitry of the HQ-180 and "A" Series, is shown in the
schematic diagrams included at the end of this book. To help in understanding
these diagrams, a block version is presented on the next page. While reading
the test, follow both the block and schematic diagrams --one will illustrate the
overal]l system, while the other will provide al} of the connection details.

crystal oscillator assembly which is factory instajled in the pancl space pro-
vided for the 24 hour clock timer. The knob allows selection of normal vari-
able frequency tuning or any one of eleven fixed frequencies crystal controjled.
Six crystals are mounted on the front plate of the oscillator assembly and may
be changed quite readily o shift frequencies. The remaining five crystals are
mounted behind the front panel on the oscillator box and may be changed by
Jifting the top cover of the cabinet. It is intended that the five inside crystals
will be for commonly used channels not subject to being changed very often.
The receiver can be zeroed into the channel frequency by manipulating the vernier
tuning control on the front panel. This will correct for frequency discrepancy
due to crystal tolerance and assure accurate "netting”.

The use of the crystal controlled oscillator will permit the highly stable
reception of signals cn the eleven channels selected. The only operation re-
quired besides turning the selector switch to the desired crystal position is
to turn the band switch to the desired crystal position and tune the main dial
to the approximate frequency rocking the knob for maximum "3" meter indication.

In order to ensure proper operation, the crystals should be ordered from
your local authorized Hammarlund distributor.
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The oscillator or actual crystal frequency for a glven signal freguency
shall be determined from the following:

SIGNAL FREGQUENCY ADD Ib—-w-u SUBTRACT IF - MODE CF
RANGE mc FRAQUENCY mc FREQUSENCY me CPERATICN
54 o 1,06 me . 455000 } undamenta}
1.05 to 2.05 me . 455000 Fundamental
2.05 to 4. me . 455000 Fundamenta}
4.0 to 7.85 mc . 455000 Fundamenta}
7.85 to 15.3D mc 3.035 Fundamentaj
15.35 to 20.662 mc 3.035 Fundamentaj
20,6682 to 30.000 mc 3.035 2nd Harmonic

NOTE: WHERE LOW SIDE INJECTION IS SPECIFIED, HIGH SIDE INJECTION MAY
BE USED AT REDUCED SENSITIVITY.

The RF signal is received at the antenna and applied to the RF amplifier
through the antenna terminal strip or shielded connectors, and through the band-
switched antenna tuned circuit. The antenna trimmer, compensating for differing
antenna characteristics at differing frequencies, is located across the secondary
of the antenna transformer. The calibration oscillator, turned on in the calibrate
position, applies its signal to the RF amplifier. This oscillator is a crystal con-
trolled type at 100 KCS, developing a very large number of 100 KCS harmonics
to cover all of the bands in the Receiver.

To control the Receiver sensitivity, one section of the RF gain control sets
the bias of the RF amplifier stage. Rotating the control clockwise decreases

,,,,,

to weaker signals,

From the RF amplifier the signal is applied to the first mixer where it is
heterodyned with the output of a separate high frequency oscillator. The resulting
frequency is the first intermediate frequency (IF), From .54 to 7.85 mc/s the
HF oscillator is located 455 ke /s above the signal frequency. From 7.85 to
30 mc/s the HF oscillator is 3035 kc/s above the signal frequency. When
operating the 7,85 to 30 me/s bands, the difference frequency of 3035 ke/s is
fed threugh a crystal filter and is heterodyned with 2580 ,l/s crystal controlled
oscillator in the converter tube to produce 455 k¢/s 2nd IF., When the Band
Selector switch indicates .54 to 7.85 mc/s the converter tube ceases to function
and the gate tube becomes a regular 455 kc/s amplifier., Band switching and
frequency tuning occurs in the grids of the mixer and of the oscillator, The
arrangement of heterodyning used in this Receiver is listed in the accompanying
chart. The stability of the oscillator circuit, a must for accurate and repeatable
tuning, is maintained by using a separate tube, and keeping the heater supply
on at all times, minimizing drift tendencies., In the "A" series only, the fila-
ment is supplied with power through filament transformer T30 as long as the
line cord is connected to a source of power, If the clock is mounted, power
will be required at all times.
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The chart of the heterodyuoing system srows teat the second mixer cecomes
a 455 KC& amplifier on the two lowest frequency nands, Sectior. 52k of wie bana
switcn accomplishes this by removing the erystal circait from tne seillator
portion of the tube at this tims. When the cseillator L allowed to work, ths
first IF signal beats with the oscillator signal to becom the second IF.

V4 is a 455 KC3 amplifier whose gain is also controjjed by 4 second section
of the RF gain control, resulting in receiver sensitivity adjustment in the same
marner as before,

Refore the 455 KCS signal is applied to the tnird mixer, it i5 passed through
the slot circuit. This circuit is designed to provide a narrow section ot fre-
quency rejection capabje of being set precisely on an interfering signal. Tuae
slot depth control permits its deptn or amount of rejection to be set ac required
for best results. The diagrams show the characteristics and the capaoilities of
this circuit.

BAND Trequencies in KTF
at lst “nd Znd ard ard
MCE RE 03¢ Ir csC IF gee IT
B4 - 1,05 8 34 455 455 (Amplifier Stage)} SE5 60
1.05 - 2.06 3 34 455 455 (Amplifier Stage} 395 82
2,06 - 4,0 3 84 455 455 (Amplifier Stage) 395 &0
4,0 - 7.85 3 54 455 45k {Amplifier Stage) 395 60
7.85 - 15.35 S 34 3035 3080 2580 455 295 go
15.35 - 30.0 3 54 2035 3035 2b80 £bh 385 &0

S = Signal Frequeucy Heceivad

CHART O% FREQUENCY HETERODYNING
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! D
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Convarsion again ocoure to result in g falrd T IR0 ZCS. Three stages 5
£0 KOS U7 aolification are provided along with means for adjusting the saiee-
tlulw ol the reraiver to aid 1+ the »ere2tior of mwantad ivterfering cigqnala, This
hhhhh mpacially usefy for code vec pticn wnaere 1ittle sidecands are tr 1n°mlt’r£ d. A
wide pand recsiver is a lT’=tr‘1nlon+ here bacauze of Juc . 2 receivey’'s capability

of amplifying all nearby statizns «lmost as well a5 the one to oe listened tc,  For
cingle sideband cperation, a s2i *ond switch permits 3stting the receiver passband
for maximurmn reception only on the gide of the carrier recuired for reception.

The signal delivered from tne 60 KC3 ampiifier stages is then applied to
fouar separate detector circuits, two for efficient audio development, and wwo for
the generation of correct AVC voltages that will assure the oest possible receplion
of all types and levels of RF signals. Tre general block diagram shows that AM
reception is handled by a normal diode detector circult, Fee tho simplified sche-
matic of the detector, RE'C and noise limiter circuits., In the AM positicn, the
resulting audio is passed through the noise limiter tube V10 and on to the audio
gain control,

In the CW position, V9 acts as a product detector, and the audio is developed
from the beat between the incoming 60 KCS ard the output of the B¥O at a fre-
quency that is at or near 80 KCS depending on the setting of the BFO control. The
BFO is aligned so that zero beat occurs when the B0 control is centered. The
audio output iz then taken from the junction of R73 and R74 and applied ti.rough
the CW position of the mode switch to V10 in the same manner as for the AM
audio.

Single sideband detection is exactly the same as for CW except that the BFC
is a fixed frequency in the "A" series. For the HQ-180 series, keep BFO con-

Tt 1
trol at "0, In SSB operation tuning for intel}igibility requires that the suppressed

carrier be replaced within the receiver. The BFO does just that, the vernier
tuning dial being used to precisely tune the receiver to the sideband that has been
transmitted. The heterodyning between the BFO frequency and the received side-
band produces audio in the same manner as audio is produced for CW.

The noise limiter is a very useful circuit that is designed to assure that no
noise or interference signal peaks will be higher than the wanted signal. If the
"OFF" position, B+ is applied to the plates of V10, while the cathodes are
grounded, Since the tube sections are conducting, any signal applied to V10 from
the detectors is passed through to the audio gain control. In the "ON" position,
the plates are connected to ground, while B £ is applied to the cathodes through
the noise limiter control. The circuit is arranged that when the control ic at its
countercijockwise end of rotation, audio is permitted to pass through almost un-
reduced. As the control is turned clockwise, the B+ applied to the cathodes
increases so that strong peaks are clipped. In operation, it will be noted that
the noise limiter is used to clip noise peaks that are higher than the desired audio;
the control is therefore turned clockwise until it is noted that the wanted audio
starts to be clipped (volume reduced). The correct position of the control is
just below the point where this occurs. At this point, maximum clipping is
aceurring without reducing the wanted signal. The noise limiter is capable of
operation on any type of signal, but it should be noted that less noise and inter-
ference can often be obtained by reducing the receiver bandwidth as well.
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Automatic volume control voitages are devejoped from tne two circuits
i}lustrated. RI detection takes place through both VEB and tne diode section
of V16. Faca circuit is arranged to reduce a negative voltace that will increass
as the received signal increases., FRxcept in the "OI F" position, Av(C voltages
are applied to the RF amplifier, to the 2nd IF amplifier, to the Zrd mixer, and
to the lst 80 KCG IF amplifier. Thre positive voltage develcped across 382 pre-
vents AVC from being applied to the RF amplifier unti} the incomirg signal is
high encugh to overcome it. This delayed AVC improves the reception of weak
sighals.

The other AVC circuit is not biased in this fashion, but it is designed to
allow for an adjustable decay characteristic, AVC is applied immediately, but
its decay in the event of fading is adjustabje to be slow, medium or fast depend-
ing on the type of signal and on the atmospheric conditions of the time. R&3,

R84 and R85 set the discharge time of C131, creating the appropriate AVC decay,

The carrier level "3" meter circuit operates on the same AVC signaj just
described. The circuit is a bridge, with the tube and R88 on one side, and
RZ21, R20 and R22 with its switched resistors on the other., The meter is in the
center of the bridge, set to zero in the absence of a signal (AVC zero). When a
signal is received, AVC is developed, the tube current changes to unbalance
the bridge, and the meter reads. The greater the signal, the greater the un-
balance, and the higher the meter reading. The sensitivity setting is made only
when a signal of known strength is applied to the receiver, usually froma pre-
cise signal generator whose output level can accurately be measured.

The audio stages are conventional in nature, except for the special auto-
response circuit {llustrated. This is a negative feedback system that provides
maximum effect at Jow andic gain control settings. Strong signals are then per-
mitted the highest fidelity of response and lowest distortion, while increasing
the gain on weak signals narrows the audio response to improve signaj selec-
tivity. An improved signal-to-noise ratio results. A further advantage is the
critical damping of the speaker for elimination of speaker resonance effects,
Speech reception is improved and receiver output noise is reduced.

The receiver power supply is arranged to permit the Ist oscillator and
mixer to remain heated even when the rest of the set is turned off (in the "A"
series only). As has been previously mentioned, this to provide increased re-
ceiver stability. The schematic diagram shows these tubes heated from a
separate filament transformer, connected to the power line through only the
fuge. The electric clock timer is also connected to the line in the same manner,
The timer switch mechanism is in series with the normal on-off switch so that
the set can be turned on automatically at any desired time. The timer mech-
anism is designed that it must be turned off manually to reset the mechanism
for automatic turn-on in the next 24-hour period.

Plate voltage requlation is enhanced through the use of silicon rectifiers

{in the "A" series only), and further stability is established with a gas regu-
lator tube for the critical RF stages and for the calibrated "S" meter.
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th

t e power transformer primary connections, the supply cir-
caitry for the export versionis

the same.

Finally, there are the accessory and system sockets, and the send- re-
ceive switch, each clearly illustrated on the schematic diagram and self-
explanatory. In the send position, the B # to the RF amplifier, the 2nd mixer
and the 2nd IF amplifier is removed, muting the receiver. Further or alternate
muting can be applied through the system socket from the transmitter (in the
"A" series only),

db FROM 1000 CYCLES

+4 =
+2 ATy
o " - \
4"’- \
-2 1 B /
l" / A \ \
-6 . N \
V4 4 “
-10 £ J AUDIO CHARACTERISTIC ]
—12 ,! A MAX. AF GAIN CONTROL \
B === AF GAIN APPROX. 25% OF
—14 ROTATION FROM MIN. SIMU-
LATING AVERAGE SETTING.
-16 A INPUT .I0V ACROSS AF GAIN
/ CONTROL CONSTANT.
-8 B INPUT 1.4V ACROSS AF GAIN
CONTROL CONSTANT.
-20 /
—-22 ’I

10 102 103 104
FREQUENCY IN CYCLES PER SECOND
AUTO-RESPONSE CURVE
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TO-1004  IRRVICH AND MATNTENANCH

ive While no particulariy .musual procedurss are called for, it ahould
e noted thas proper tools and tast equipment must Le availakle to undertaxe the
clectrical alignment, Inadequate or inaccurals toet equipment may result in
1enecally posr operating resulis.

Thiy sectior will provide “he lrstracticus for tne corsedt sorvicing ol the
Recciver
I

Fyeassive occillator Arift woich is most noticeavle on all of tne hign fre-
q1ency bards plus a microphonic coundition, is usually the result of 2 poor
64 (V12) high frequency osrillator. This tube is al3o capable of producing a
poor baat ncte witn a ripple in it, also especially noticeable on the high bands.
Exeossive drift can also be attribated to a poor 83E8 (V2), This tube can also
cnuse ham modalation mest evident on the two highect frequency hands. Some-
times interchanging the 83E6s between V7 and V3 can produce a ncticeable im-
provement.

Normally there is no reason to remove the cnassis from the cabinet, be-
cause the top cover allows access to all of the tubes, and to the clock adjustment,
However, intne case of RF and IF alignment, it will be necessary to take the
chageis out to gain access to the under-chassis alignment settings.

Furtner disassembly is not recommended excapt in the case of dizl cord
replacement., As this is a steel cable, breakage is unlikely, but i it should,
it will oe required to remove the front panel from the chassis, and tc remove
the *wo calibrated dials,

i assembly of the front panel, are presented here. Follow the instruction
steps with care, and there will be no trouble identifving and replacing all ¢of
the parts., Note particularly the knob and dial alignment procedures,

ol

Removing Seceiver Chassis from the Cabinet

1. Disconnect all wires and cables at the rear of thie chassis,

RNl

Tip tne cabinet up from the front and remove the hex head screw on the bottom.

o

Remove the three hex head screws at the back of the cabinet.

4. Loosen the two Phillips head screws at the top front of the cabinet; do not
remoeove tnem,

5. Slide the panel and chassis forward to clear the cabinet. Guide the line covd
as necesaary. It is advisable to set tae chassis down SO that the panel over-
hangs the =dge of a table. This will protect the panel finish, and relieve
strain on the panel mounting screws,
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1. Slide the chassis and panel into the caocinet, ¢uiding the line cord through the
rear opening as necessary, Check that the "L" bracket under the chasein
does not catch under the capinet as the chascis is slid into it. Make sure
the cabinet edges are fitted into the slot around the inside edge of the vanel.
Check that the clips fit under the panel edge as shown in the illustration,

9. Insert the three screws, lock and flat washers in the back of the cavinet, Do
not tighten firmly yet,

3. Tip up the cabinet and insert the screw, lock and flat washer in the bottom
front of the cabinet. Do not tighten yet.

4, Tighten the three screws in the rear first, then tighten the screw on the bottom,
5. Tighten the two Phillips head screws in the top of the cabinet,

Removal of the Front Panel frcm the Chassis

Refer to the diagrams for the locations and identification of all parts.

Step 1, Remove all knobs except those of the clock and dial calibration.
Turp all capacitors so that their plates are fully meshed.

Step 2. Remove the following:

Nuts from the controls shown on the diagram,
Nut and lock washer from the headphone jack,
Screws and lock washers from the capacitors.
Pry off the two red pointers; be careful not to
bend them.

Step 3. On the back of the front panel, remove the following:

Large nuts and fiber washers,
Dial calibration drive discs,
'S meter lamp assembly.

Unsolder the two wires to the meter, and the three wires on the
clock,

DPull off the other two lamp assemblies for working convenience in
later steps.

Step 4, On the front of the panel, remove;

Four Phillips screws and nuts,

One smaller Phillips screw and "L" bracket, Hold
panel to praevent it from falling as the last screw is
removed,

This completes the removal of the front panel,
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step b,

Step 6.

Step 7.

Loosen but Ao not rerove the set @ oraws o the two dials, DO
NOT MCVE THE SFD 8C 3EWS O THE PULL=Yw, Mow pull
the two dial assemplivs forwaryg, at the sarme timo guiding the
left dial out of the tuning drive discs.

LOOSEN

TWO ALLEN SET SCREWS
tN EACH

TOP gy
‘ VIEW / \
DiALc« [c 4 = e [ i DiAL

REMOVE COMPLETE DiAL ASSEMBLY AS ONE
PIECE , PULL FORWARD AND QUT OF DRIVE.

STEP 5

Replace the two dial assemblies on their shafts, inserting the left
dial into the tuning drive discs, Make sure that the tuning capacitor
plates are fully meshed, then turn the dials so that the left end of
each dial is approximately vertical,

Push on the dials so that the shaft ends are about 1/8 inch recessed.

It should be possible to see the previous set screw marks on the
shafts to help in this setting.

Check that the proper nuts and lock washers are in place on the con-
trols that were removed from the front panel,

Locate the panel in place, inserting the controls in their proper
holes.

Secure the front panel by replacing the hardware removed in Step 4,

Note that the "L' bracket fits over the small terminal strip located
inside the chassis,
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Step 8.

Step 9.

On the pack of tan front panel, replace the hardware ramoved in
Step o, Check that the dial calloration drive iz correctly restorad
with the transparent scgment witkin the discs, Resclaer tre wirasn

to the meter and to tne clock; see the Step 3 illustration for tne
wire color code,

On the front of the parel, replace the hardware removed in Step 2.
e careful not to scraten the panel when tightening the nuts, and
remember to line up the flats of the two controls indicated in the
Step 2 illustration.

After Step 9 is completed, check that the dialg and the dial calibration system
operate smoothly and without interference, If necessary, loosen the front panel
serews of Step 4 and readjust panel positioning to obtain proper dial operation,

Step 10.

Step 11.

Replace the two red pointers by pushing them onto the inner shafts.
RBe careful not to bend them. Follow the instructions on the Step 11
diagram for capacitor plate meshing, then replace all knobs. Knob
identification appears in the Step 1 illustration.

This step is for dial alignment.

Reconnect the Receiver and turn it on. Allow it to warm up for
about a half hour.

After the warm-up period, tune in to 4 MCS on the Main Tuning
Dial and 100 on the logging scale of the Band Spread Dial, and
turn on the crystal calibrator {see instructions in the User's Manual),

Set the dial calibrator so that the hairline is in line with the mark
on the top of the opening in the dial escutcheon,

Noting that the tuning capacitor plates are in the correct position
for the low end of the band (fully meshed), tune for zero beat,
ignoring the dial frequency setting.

Loosen the left dial set screw, hold the capacitor pulley to maintain
zero beat, then set the dial to exactly 4 MCS, Now tighten the dial
set screw again FIRMLY.

Turn the dial to gain access to the other set screw on that dial, and
tighten it firmly as well. Repeat the same procedure for the right
dial, but using 100 on the logging scale, this time.

This completes the dial calibration procedure. Check on other bands; if dial
calibration is far out, or not possible to be attained, R* alignment will have to

be undertaken,
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