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Figure 1. Hallicrafters Model

092-104408

5X-110

SECTION |
GENERAL DESCRIPTION

1-1. INTRODUCTION

Tous dey Balliceatiafs Modal £X.10/ i & pro-
cision built, highly sensitive, communic
Geiver providing complete coverage in the {requency
range of 538 kilocyclesto 34 megacycles, Eight tubes,
including one rectifier, are employed in the latest
superheterodyne circuit and provision is made for the
reception of AM or CW signals over the entire tuning
range.

For ease and flexbility of aperation, tvo tuning
dials are provi les_the
gomeral trequoncy covorage, whiks the site rete type
dial (the bandspread dial) is specifically calibrated for
the 80, 40, 20, 15 and 10 meter band

For the ultimate in selectivity, a variable crystal

to get signals”. In
in automatic noise limiter circuit can be
switched into operation. This combination provides

s

in background noise with ordinary receiving equip-
ment.

new smartly styled "S" meter provides a pro-
fessional aid for accurate tuning and a means of deter-
mining the relative strength of received signals.

Other spscial features tnclude n.n range TONE
control, SENSITIVITY cor ovision for the
optional use of AVC, a STANDBY- RECENE switen
that permits silencing the receiver while maintaining
it ready for instant use, without waiting for the tubes
o e up, oupuk commections (o mateh sither an
x or 500 ohm line, and a headphon
(PHONES) jankmmmted anthe tront panel. To permit

T
Control has boen included on the front panel.
IMPORTANT

Your careful attention is especially invited to the
"INSTALLATION" and "OPERATION" instructions.

unusually high degree of sensitivity necessary to
receive weak anddistant stations. Careless opera-
ion of a high sensitivity receiver may result in

effects can be held to a minimum by careful adjust-
mentof the SENSITIVITY, TUNING, and TONE con-
trols as well as the proper selection and arrange-
ment of the antenna,



SECTION 1I
INSTALLATION

2-1. UNPACKING

After unpacking the receiver, examine it closely

for damage which may }uve occurred intransit. Should

1y sign of damage be apparent, file a claim immedi-

ety with the cuerior stating the extent of damage.

arefully check all shipping labels and tags for in-
structions before removing or destroying them.

2-2. LOCATION

The receiver is equipped with rubber mounti
feet for table or shelf mounting. When locating the
receiver, avoid excessively warm locations such as
those near radiatorsand heating vents. Allow at least
one inchof clearance between the backof the receiver
and the wall for proper ventilation.

2-3. POWER SOURCE

The SX-110 mewer is designed to operate from
a 105-125 volt, 50-60 cycle AC power source. Power
Sonsumption 13 78 watts.

IMPORTANT

If in doubt about your power source, contact
your local power company prior to inserting the
power cord into an AC power outlet. Plugging
the power cord into the wrong power source may
cause extensive damage to the unit, requiring
costly repairs.

2-4. ANTENNAS

The RF input of the receiveris designed for opor-
ation from either a single-wire antenna, or a half-

yave doublat or ather tuned antenna vith transmission

e impedances from 52 to 600 ohms. Antenna con-

Roctions are made to a threo-terminal strip at the rear
of the receiver marked "Al1", "A2", and "G".

A. SINGLE WIRE ANTENNA

stmplest antenna and one which will provide
satistactory results throughout the

foot length of antennawire supplied with the receiver.
Simply attach one end of this wire to terminal

connect the jumper link between terminals "A2" and
any con-

ceiving conditions are exceptionally
antenna should be erected as high as possible and kept
In some locations,

of an outside ground rod installed in accordance wi
Insurance Underwriter's Laboratories requirements
is adequate protection against lightning, we strongly

water pipe to eliminate any shock hazard.
B. HALF-WAVE DOUBLET ANTENNA

For top performance, a half-wave doublet or other
of antenna employing a 52 to 600-ohm trans-

requencies.
length in feet of a doublet antenna is determinedby the
following formul

Length in feet = 468
‘Frequency in megacycles

When erecting the doublet antenna, it should be
remembered that it displays directional properties
broadside to its length and should be 50 oriented with
respect to a desired station for maximum signal pick-
up.

The doublet antenna may be fed with either a
balanced or unbalanced transmission line. When a
balanced transmission line such as "twin-lead" or a
twistedpair is used, the transmission line connects to
terminals "A1"and "A2", and the jumper link between
terminala A% aud 1 b dseomected. When ueing

s a conventional single-wire antem

eiftcs, pood Fesults en b obtalnad itn Jost kel

Figure 2. Single Wire Antenna

uch as coaxial cable,
e e contetor commacts. 1. tormina ML the
outer braid connects to terminal "A2", and the jumper

Figure 3. Daublet Antenna Using
Twin-Lead Transmission
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Figure 4. Operating Controls

u..k Somects betweon terwinale "AZ" md /G, A
.y improve receptionwhen using an un-
Eemaneoa teanamstsaton ine.

The doublet antenna provides optimum per-

formance only at the {reguency lor which it 1s cut
refore, it may be desirable for

quenc:es r:mule from the antenna :reuuency to utilize

by connecting the two rineraiocion line loads together
and connecting them to terminal "A1". Jumper
Link inthis case should be connected between terminals
WAZ" aod MG

In an installation where the receiver is used in

to the "Radio Amateur's Handbook” or the "A.R.R. L.
Antenna Book", both published by the American Radio
Relay League, West Hartford, Conn., U.S.A.

2-5. SPEAKER CONNECTION

Three screw type terminals, marked'3.2", "500",

may be connected to the terminals marked "3,2" and
=i

to use the same antenna for receiving as for trans-
mitting. This is especially true when a directive an-
tennais used since the directive effects and power gain
of the transmittingantenna are the same for receiving
as for transmitting. Switching of the antenna from the
transmiltter to the receiver may be accomplished with
le-pole, double-throw antenna changeover relay
o knife switch connected in the antenna leads.

For further information regardingantennas, refer

2-6.

The headgbone jack, marksd "PHONES", is Lo
cated on the front panel of the receiver ar
50 that the speaker 1s automatically disablod when the
headphones are plugged in. The headphone output im-
pedance s not critical and any commercial headphones
sed, including crystal types, as no direct
currentflows in the headphone circuit. For maximum
headphone output, the use of low-impedance magnetic
phones (50 to 1000 ohm) is recommended.

SECTION 11l
OPERATION

3-1. GENERAL

Each contral of your recetver performa ¢ daintte
function which contributes to its outstanding reception
Sambllines. pall awrecxauon of the recohvor 15 tobe

e conttola andthe sfets sueh dontro pas on the

performance of the receiver.

Asa special convenience for those notyet familiar

with the full advantages of the various controls, the

conirol settings commonly used for broadcast re-
ption are marke



3-2. SENSITIVITY CONTROL & AVC SWITCH

The SENSITIVITY control is used in combination
with the VOLUME control to regulate the level of re-
celver outgut The Automatic Volume Contral circult

"ON" when the SENSITIVITY control is set
o its maximam clociowise position.  The AVC svitch
has a definite "snap type" action and a click will be
heard as the "AVC ON" position is reached.

The setting of the SENSITIVITY control deter-
mines the ability of the receiver to pick up weak or
distant stations. This control is normally set to the
VAVC ON" position, when receiving AM signals, and at

frequency range, but if the station selected has too

strong a signal, excessive background hiss or dis-

tortion may be present. If this undesirable effect is

produced, it can be greatly reduced by turning the
ITIVITY controlin

092-104467
Figure 5. Single Signal Operation

PHASING control. See Fig. 5 for an illustration of

single signal operation.

3-7. NOISE LIMITER SWITCH

This switch should normally be set at "OFF". If
severe electrical disturbances, ignitionnoise, or other
types of pulse-type noise interfere with reception, set

ks o otarme 1 ecdid advance the VOLUME
control. When receiving CW signals, a setting of the
sensitivity control that is too high will be evidenced
by "thumping"” (overloading).

3-3. BAND SELECTOR CONTROL

The BAND SELECTOR control should be set for
the band you wish to tune, The four positions of this
control correspond to the band numbers at either side
of the main tuning dial,

3-4. SELECTIVITY CONTROL

Set this control to the "NORMAL' position. If a
greater degree of selectivity s required to overcome
noise or separate close signals, turn this control to
either of the crystal positions as_required. It will
then be necessary to adjust the CRYSTAL PHASING
control. See "USE OF CRYSTAL PHASING CON-
TROL" for details (par. 3-6).

3-5. RECEPTION SWITCH

Set this switch at "AM" to listen to voice broad-
casts. Set it at "CW" only, if you wish to hear code
signals.

3-6. USE OF CRYSTAL PHASING CONTROL

This control permits the discrimination of inter-
fering signals whose frequencies are ver:
desired signal. To attain single signal reception,
first set the SELECTIVITY control to e

SHARP CRYSTAL.  Choose a sLmHB
signal, perferably a commercial station, because a
commercial station is likely to remain on long enough
for you to complete the phasing adjustment for single
signal reception.

You will find, on tuning across this signal, that it
s two amplitudes. Turn the CRYSTAL PHASING
control until the weaker of the two amplitudes is re-
duced to a minimum. Then, tune to the stronger of
the two amplitudes and adjust the PITCH control (for
CW reception) to a tone most pleasing to you.
adjustment for single signal selectivity will requireno

further adjustment, unless you change the CRYSTAL

circuit in operation,

3-8. VOLUME CONTROL

This control 1 used to regulate receiver volume.
Clockwise rotation increases volume; counterclock-
wise rotation decreases volume.

3-9. PITCH CONTROL

This control is used to vary the pitch of code
signals, and should be set for the tone most pleasing to
the operator. For this control to have any effect, the
RECEPTION switch must be set at "CW"

3-10. TONE CONTROL

The TONE control is a combination receiver ON-
OFF switch and 3-position TONE control. In the "PWR
OFF" position, the receiver is inoperative. To turn
the receiver on, simply rotate the control o anyof its
three remaining positions, For AM reception, set the
control for the desired tonal quality. For CW re-
ception, set the control at "LOW",

3-11. ANTENNA TRIMMER CONTROL

The ANTENNA TRIMMER control permits tuning

bythis receiver. he receiver is placed inoper-
ation, this control should be set for maximum signal as
indicatedon the "S" meter and thereaiter, may be used
as the final tuning adjustment when changing stations.

3-12. TUNING AND BANDSPREAD CONTROLS
‘he TUNING and BANDSPREAD controls are used
in conjunction with one another to tune in the desired
signal. Wide tuning is performed with the TUNING
control and fine tuning withthe BANDSPREAD control.
A. MAIN TUNING DIAL

The main tuning or left-hand dial is oper-
atedby the TUNING control. This dial has four



calibrated scales, one for each of the four
frequency bands covered by the receiver. It
also contains a 20 division logging scale for
accurately logging and relocating stations of
special interest. The main tuning dial should
be set for the desired station frequency after
the BANDSPREAD control has been set fully
clockwise (minimum bandspread tuning ca-
pacity).

IMPORTANT
The receiver frequency readings or cali-

setting, the additional bandspread capacity
added to the main tuning capacity will throw
off the main tuning dial calibration, because
the receiver has been calibrate [

bandspread tuning capacitor set at minimum,

The dial settings for the 80, 40, 20, 15, and
10 meter bands are indicated on the main
tuning dial by white dots. When tuning the
bands with the bandspread dial, the main tuning
dial must be set at

the desired band. The 160 meter band is in-
dicated on the dial by three short double-
weight lines.

B. BANDSPREAD DIAL

The bandspread or right-hand dial is
operated by the BANDSPREAD control. This
1 contains five scales calibrated for the
80, 40, 20, 15, and 10 meter bands. These
five scales are calibrated to read receiver
frequency directly when the main tuning dial
n set to the index dot of the desired
band. For convenience in tuning, the AM
e bands are indicated on the bandspread
dial by double-welght lines.

'he bandspread dial may also be utilized as

the receiver tuning range. Two methods of
fine tuning are described below.

(1). The first method of fine tuning is used
whenit is desired totune in asingle sig-
nal with precision accurscy.  First the
BANDSPREAD control 1s set a few
reas from e Toll clockwise postion,
then the desired signal is located with
the TUNING control, and inally the sie-
nal is accurstely tined in by "rocking”

BANDSPREAD control (turning it
Sty 1o the ol and right) anth the
signal i loudest and clearest.

(2). The secondmethod of fine tuning is used
whentt s destred totune through agroup

trol set n.ny clockwise, adjust the
UNING control to tune in the highest

ear
turning the BANDSPREAD control in a
counterclockwise direction.

3-13. STANDBY-RECEIVER SWITCH

‘This switch, normally set at "REC", permits you
to silence the receiver without turning it off. To
silence the receiver, setthe switchat "STBY". Inthis
position, the RF and IF stages are cut off, but the
tube heaters remain at operating temperature for in-
stant use. To resume reception at any time, simply
return the switch to the "REC" position.

3-14. USE OF THE 's" METER

The 5" meter 15 normally useful only vhen the

SENSITIVITY control 1s set to the "AVC ON" position.
Sharp accurate taing can bs sastly accomplisned by

carefully observing the meter and tunin

mum indication. The meter is calibrated in "S" units

and DB over 5-0. The calibration serves asa method

of comparing the relative strengthof received signals.

3-15. SERVICE OR OPERATION QUESTIONS

For any further information regarding operation
or servicing of your receiver, contact your Halli-
crafters dealer. The Hallicrafters Co. maintains an
extensive system of authorized service centers where
any required service will be performed promptly and
efficiently at a nominal charge. All Hallicrafters
Authorized Service Centers display the sign shown
below. For the location of the one nearest you, con-
sult your dealer or telephone directory.

Do not make any service shipments to the factory
unless instructed to dosoby letter. The Hallicrafters
Company will not accept the responsibility for any
unauthorized shipments.

The Hallicrafters Company reserves the privilege
of making revisions in current production of equipment
and assumes no obligation to incorporate these re-
visions in earlier models.

%



SECTION IV
SERVICE DATA

4-1. TECHNICAL SPECIFICATIONS

- Eight includng x rectifier
ance

( 2-6)

. Forsingle wiro or §2-600 ohm
balanced or unbalanced line.

TUBES .
HEADPHONE OUTPUT .

ANTENNA INPUT.

POWER SOURC . 105-125 volts, 50-60 cycles AC
ER CONSUMBTION L atts
RECEPTION s 0t OW

ERMEDIATE FREQUENCY ... i
'AUBIO OUTPUT IMPEDANCE - ..Mslrj\es a z chms

DIMENSIONS... 16 3/4" wide x 10 /4" Pty mh
WEIGHT, 26 Ibs.
WEIGHT, Shippin -

FREQUENCY COVERAGE

Calibrated
[Band Frequency Range Band Spread
i .53 - 1.6 MC
2 1.55 - 4.6MC enu
3 4.6 -13.0 MC
1 12,0 -340MC | 20, 15 and
-2. TUBE AND DIAL LAMP REPLACEMENT

To gain access to the tubes and dial lamps, see
"CHASSIS REMOVAL". The tube locations, as’ well
as their functions, are shown in Fig. 7.

4-3. CHASSIS REMOVAL

The chassis and front panel assembly are remov-
able from the cabinet as a unit by removing the three
screws at each side of the front panel and the five
screws on theunderside of the cabinet, When romov-
ing the chassis {rom the cabinet, e should

of to damage or disturb any of the e adust:
ments.

4-4. "S' METER ADJUSTMENTS

A. MECHANICAL ADJUSTMENT
Turnthe receiver "OFF". See "CHASSIS

f the "S" meter.
rteihie adfustimentunti the pointer 15 inline
with the top index mark on the meter scale.

B. ELECTRICAL ADJUSTMENT

Short the antenna terminals to the chassis.
Set the STANDBY-RECEIVE switchat"REC”,
RECEPTION switch at "AM", S|

and the N
urn the receiver on and turn the "'S" meter
adjustment, that 1s located on the rear a
e chassis (see Fig. ), until the pointer
indicates zero.

4-5. DIAL CORD RESTRINGING

To restring the TUNING or BANDSPREAD dials,
first remove the chassis from the cabinet, See

ASSIS REMOVAL". Remove the front panel from
net by removing the control knobs, the two
toggle switch and PHONES jack decorative nuts, the
two screws at the bottom of the {ront panel. Then re-
move the main tuning dial to gain access {o the drive
pulleys. For stringing detuls, refer to Fig.
that stringing is done with
SPREAD gangs fully meshed. e tae il s com:
plted, cut of the excess dial cord and apply @ drop
of quick drying cement to the

BAND-

With the TUNING and BANDSPRE AD gangs fully mesh-

ed, replace the dial so that the index marksat the low

frequency end of the dial are in line with the hairline
window.

Figure 6. Dial Cord Stringing Diagram

7-



SECTION V
ALIGNMENT

5-1. GENERAL

receiver has been carefully aligned at the

factory by specially trained personnel using precision
ment of the receiver should not be

attempteduntil all other possible causes of faulty oper-
ment should not be

required unless the receiver has been tampered with
or component parts have been replaced in the RF or
IF stages. Alignment should only be made

enced in their alignment. Refer to
location of all alignment adjustments.

Figs. 7 and s tor

5-2. EQUIPMENT REQUIRED
1. Signal generator covering 455 KC to 28 MC.
2. Output meter (or AC scale of VIVM). Con-

nect meter rom 500 ohm speaker terminal
to gro

3. Non-metallic alignment tool.

4. Standard RTMA dummy antenna shown in Fig.
9.

5. .02mid. capacitor.

5-3. INITIAL CONTROL SETTINGS
SENSITIVITY Maximum but with AVC off
VOLUME

NOISE LIMITER

STANDBY-RECEIVE

OFF
RECEIVE
TONE HIGH

Other controls to be set as indicated by the alignment
chart,

T v

o T

Figure 7. Top View Chassis Tube Locations And Alignment Points
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Bottom View Chassis Tube Locations And Alignment Points



5-4. ALIGNMENT PROCEDUR
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Warranty
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