OPERATING AND
SERVICE INSTRUCTIONS
FOR...

COMMUNICATIONS

TRANSCEIVER
MODEL SR-400




V0

V%

(OO

T
(e,

e >

il ._!! (ol ’!!i'i;';;- ',',',L o

5 % ¥, a¥at; ARV AN A P Ve Ve s v

Ve Rt

Al 't.t'l'l!j

S aCa ety Vuta b V'

el

VWARRANITY

“The Hallicrafter's Company warrants each new radio product menu-
factured by it to be free from defective material and workmanship
and agrees to remedy any such defect or to furnish u new part in ex-
change for any part of any unit of its manufacture which under nor-
mal installation, use and service discloses such defect, provided the
unit is delivered by the owner to our guthorized radio dealer, whole-
saler, from whom purchased, or, autherized service center, intact. for
examination, with all transportation charges prepaid within ninety
deys from the date of sele to original purchaser and provided that
such examination discloses in our judgment that it is thus defective.

This warranty does not extend to any of our radio products which
have been subjected to misuse, m’gfe’c‘t accident. incorrect wiring not
our own, improper installation, or to use in violation of instructions
furnished by ws, nor extended to units which have been repatred or
altered outside of our factory or vuthorized service center, nor o cases
where the serial number thereof has been removed, defaced or d’mngr'd,
nor to gccessories used therewith not of our own manufacture.

Any part of o unit approved for remedy or exchange hereunder will
be remedied or exchanged by the anthorized rudio dealer or whole-
saler without charge to the ouner.

This warranty is in licu of all other warranties expressed or implied
and no representative or person is authorized to assume for us any
ather lighility in connection with the sale of our radio products”

#he hallicratters co.

A Subsutiary of Norhrop Corperahion
92 -014357 B
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INTRODUCTION.

i The Hallicrafiers Model SR-400 Trans-
er is a precision built, compact, high per-
fi mance iransceiver of advanced design. The
ansceiver utilizes 19 tubes plus one voliagse
reguiator and 26 diodes in a double conversion
heterodyning system for transmission and recep-
i f single sideband (SSB) and continuous wave
code signals on the 8C, 40, 20, 15 and 10

‘gpecial feature of the Model SR-400
St ewer is. the Receiver Incremental Tuning

Figure 1. Hallicrafters Model SR-400 Transceiver 136-0112508

SECTION |
GENERAL DESCRIPTION

Another desirable feature of the Model

SR-400 is the Amplified Automatic Level Control
{AALC) which functiong in the transmit mode.
The AALL circuitry prevents splatter due to
severe flat-topping of the final amplifier signal
by providing about 15 DB of compression at the
point when flat-topping begins {o oceur.

{Other features of the Model SR-490 Trans-

ceiver include:

Neoise blanksr circuit operating ahead of IF
filter for effective noise blanking action.

hoice of VOX or PTT control for SSB opera-
tion and a choice of manual or automatic
break~in control for CW operation.

Upper and lower sideband operation with
common suppressed carrier frequency on
all bands.

Smooth gear driven tuning mechanism with
one kilocycle read out display.

A gharp selectivity position for CW recep-
tion, 200 CPS Bandwidth at 6 DB.
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An adiustable rejection notehfilter to atten-
uate interferring heterodynes and CW sig-
nals,

An accurately calibrated VFG with excellent
mechanical and temperature stability.

Constant tuning rate on all bands.

Crystal lattice 1650 KC filter with 6 poles
for optimum selectivity and single sideband
response.

Product detector with crystal controlled
beat frequency oscillator injection for maxi-
mum stahility.

Keyed sidetone for monitoring CW trang-
missions.

Excelient cross modulation and overload
characteristics.

"8" meter for receiver and R¥FQ, AALC,
and plate current metering for transmitter
tuning and operating convenience,

Buili-in 100 KC crystal calibrator for exact
dial calibration.

IMPORTANT

Do not attempi to operate the Model ER-
400 equipment before becoming com-
pletely familiar with the instructions con~
tained within this manual.

CAUTION

The P5.500A-AC Power Supply I8
shipped ready io cperate on 117 volts
AC. Refer to Section 3-89 or 9-2 before
operating on 234 volis AC.

1-2.  TYi(TELEYISION INTERFERENCE)
SUPPRESSION.

The Model SR-400 Transcelver has been
designed and constructed fo suppress spurious
radiation that may cause television interference.
The TVI problem was given full consideration in
the design and layout of the chassis, Components
specifically selected fo avoid undesired reso-
nances and arranged to prevent parasitic oscilla-
tion have been used throughout,

There are, however, some types of TVI
that cannot be prevented within the {ransmitter
itself. This is particularly true in iringe recep-
tion areas. In such cases, a good commercial
low-pass filter connected al the transceiver
antenna connector is recommended, For a more
complete discussion of measures thai may be
uged to handle special problems of this type,
refer fo the "Radio Amateur's Handbook' pub-
tished by the American Radio Relay League,

SECTION i
TECHNICAL SPECIFICATIONS

TUBES AND FUNCTIONS

12DKH Receiver RF Amplifier

7059 Receiver and Transmitier 1st
Mixer

1059 iF Amplifier and AALC Amplifier

12A7T7 2nd Receiver Mixer and VFO
Amplifier

7059 Noige Amplifier and Pulse Amp~
lifier

BGXS igt 1850 KC 1F Amplifier and
Blanker

7059 2nd 185¢ KC IF Amplifier and
Side Tone Amplifier

7059 AGC Amplifier and Meter Ampli-

fier

Product Detector and 1st Audio
Amplifier

V1o 0OaAZ Voltage Regulator

V11 B8AWEBA  2nd Transmitter Mixer and 100
KC Crystal Oscillator

ViZ 7058 Heterodyne Oscillator

Vi3 12BAS VFO

Vid4 12ATY BFO/Carrier Oscillator and 3rd
Mic, Amplifier

V15 6AQDBA Audio Output

Vis BHFSH Transmitter Power Amplifier

V17 BHFS Transmitter Power Amplifier

Vig8 12BY74 Transmitter Driver

Yig 12A7T7 1st Mic. Amplifier and 2nd Mic,
Amplifier

Van 12A7TY VOX Amplifier and Relay Amp~
lifier




GENERAL

Tuning Ranges. . . . vt it it e v i n v e e Full frequency coverage of the amateur bands in eight
ranges ag follows:

80M 3.5 to 4.0 MC
40M 7.0 to 7.5 MC
20M 14.0 {0 14,5 MC
15M 21.0 f0 21.5 MC
i0M Z28.0 to 28.5 MC
10M 28.5 t0 20.0 MC
10M 29.0 to 29.5 MC
10M - 20.5 to 30.0 MC
Heterodyne Oscillator Crystals .. ........ Type CR-18A/17 in HC-6 hoider
Band Frequency
3.5 10,000,000 KC
7.0 13,500.000 KC
14.0 10,250.000 KC
21.0 13,750.000 KC
*28.0 17,250.000 KC
28.5 17,500.000 KC
*29.0 17,750.000 KC
*20.5 18,000.000 KC

*(Crystal not supplied with transceiver,)

Typesof Emission . . . .. ...t et enn.. SSB « Selectable USB/LSB with suppressed carrier.
CW - Keyed RF carrier.

Frequency Control ... ................ Self~contained VIO for transmit and receive modes.
Separate transmitter frequency control available with
Model HA-20 DX Adaptor unit.

S Fransmission Control . .., ... .. ... .. ... Singie Sideband Operation

MOX - Manual (Push-to-talk)
VOX - Voice control

CW Ogperation
MOX - Manual
VOX - Automatic break-in

él Calibration ..................... One KC increments, 500 KC tuning range.

Ea bratian Accuracy . . ... Lo L.l Less than 2 KC error across the dial after indexing at
' high frequency end of the dial, Band to band callbratlon
error less than +2 KC. :

Internal 100 KC crystal contrdileﬁ-caﬁiﬁfatbf. .

.................. Less than 250 cyeles drift in first hour, after a fifteen
minute warm-~up, and less than 100 cycles per hour
thereafter. .

19 tubes plus one voltage regulator and 26 diodes. See
table of Tubhes and Funections.




Cable Connector Data . ... ...... ... ..

Power Supply Reguirements. .. .........

ConsStruCiion + v o v v v v s v s s s e e e

Dimensions (HWD) . . .. 0o i i in o e e s
Net Weilght . . . . o e e e e
Shipping Weight . .. .. . o v an e
TRANSMITTER

Power Input® . . . . . . i
Power Quiput* ., . .. .. .o
*Slightly lower on 15M and 10M bands,

Output Impedanee « « « « v v a v s
Type of Sideband Generation ...........

Microphone Input . . . .. . oo v v v s e

Audio Response Overall . .. ... ... ... o

Sl

Front Panel

MIC connecior - Amphenol type BO-MC2ZM

PHONES jack -~ Standardl /4~inch two conductor phone
plug,

Rear Cabinet

KEY jack - Standard 1/4-inch two conductor phone plug,

COMMON OR TRANS ONLY ANTENNA connector -
Mil. No. PL-259 {49190) UHF series or standard
RCA type phono plug,

REC ONLY ANTENNA connector - Standard RCA type
phono plug,

AUDIO (500 OHMS} connector - Standard RCA type
phono plug.

POWER commector - Cinch-Jones type 5-312-CCTL
(12-pin plug)

ACCESSORY connector - Amphenol type 86-PM11. (11-
pin plug)

Model PS-500A-AC for 117/234V 50-80 CPS AC base
station operation

Model PS-500-DC for 12 VDC maobile operation.
Light weight aluminum

6-1/2 X 15 X 13 inches

18 pounds

22 pounds

SSB - 400 watts PEDP.
CW - 380 watts maximum.
S8R - 200 watts PEP,

CW - 200 watts

50 ohms nominal, Adjustable, 40 to 70ohms esgentially
non-reactive,

Solid state modulator with 1850 KC, 6 pole crysial
filter, (Nominal 3 DB BW = 2.1 K

High impedance, Input sensitivity of 5 millivoits RMS
or less for PEP oufput.

500 to 2400 CPS {8 DB).




Distortion Produets

-------------------

Unwanted Sideband Rejection

............

Carrier Suppression Capability

...........

Spurious Emission

-------------------

CW Side Tone

-----------------------

RECEIVER

Antenna Input

-----------------------

Audio Output Impedance

----------------

Sensitivity

-------------------------

Audio Oulput

.......................

Dual Conversion System

................

Crystal Lattice Filter

.................

AVC Figure of Merit

.................

RIT Frequency Range

..............

In Band Tweets
First IF Rejection ...,

---------------------
...............

Image and Spurious Rejection

...........

ACCESSORIES

Model HA-20 DX Adapter

Styled to complement the Model SR-400
- Transcelver, the DX adapter contalns a VFO
ounit equal to the VFO in the Model SR-400 and
a2 VBWR bridge.

The HaA-20 provides the following functions
:.When used in conjunction with the SR-400:

5 1, The HA-20 controls the transmit fre-
;quency while the transcelver VFO controls the re~
“ceive frequency,

30 DB signal to distortion ratio.

50 DB below desired output at 500 to 2500 CP§ input,
80 DB below PEP output,
50 DB or more below PEP output,

800 CPS nominal,

50 vhms nominal,
3.2 ohms and 500 ohms.
One microvolt or less for 20 DB signal to noise ratio,

One watt with less than 10% distortion.

First IF = 6 MC to 8,5 MC
Second IF = 1850 KC with crystal lattice filter,

Six pole, symmetrical passband., Center frequency =
1651,4XKC, B/W=2,1KC(3DB). B/W= 4.2 KC (50 DB},

Sharp CW filter, 200 CPS @ 6 DB,
Notch Rejection, up to 30 DB,
Carrier frequencies:

USB = 1652,800 XC
1.8B = 1650,000 KC

60 DB or more RF inpui change for less than 10 DB
‘change in audio output,

4 XC minimum.

Less than one microvolt equivalent CW signal.
Better than 58 DB at all frequencies,
Betler than 50 DB,

2. The HA-20 controis"'bcth"traﬁsmit and
receive frequencies (transceive)

3, The HA-20 allows the operator to select
a position that will provide a dual' simultaneous re~
celve function, This feature permits the operator
to monitor any two frequencies on any given band
gimultansously, :

The VSWER bridge metering and forward/
reverse RF power switching are contalned within
the DX adapier, The bridge module connected
into the antenna fransmission line s designed to
handle the full PEP output of the Model SR-400,
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With a continuous VSWR check available, the
operator knows at all times whether his antenna
system is functioning properly.

The DX adapter receives power from its
own 117 VAC line cord., The control and signal
cireuits are carried to the Model SR-400 through
the ACCESSORY cable connectior.

Power Supply Requiremenis -
117 YAC, 80 eycles, 20 watts,

Dimensions {EWD} —
7 % 10-5/8 X 8 inches.

Net Weight — 9 pounds,
Shipping Weight -~ 12 pounds,

Model PS-500A-AC Power Supply

Styled as a companion unit to the Model
SR-400 Transceiver, the power unit provides
for base station operation of the transceiver
from anominal 117/234 volt, 50/60 cycle ACpower
source, The power unit also contains a ¢4 X 6-
inch speaker having a voice frequency response
tailored to communications requirements,

All power and audio circuits are carried
between units by a multi-conductor cable with
a 12-pin power plug.

Solid state sillcon reciifiers are employed
througout for cool, maintenance free operation,

Diode Complement — Nine silicon diodes

Fuse Rating —
5 amperes, 125V type 3 AG size (Slow-blow)
3 amperes, 250V type 3 AG size (Slow-blow)

Power Supply Requirements —

105.125V, 50/60 cycles AC, single phase.
or  210-250V, 50/60 cycles AC, single phase.

Input Power Requirements —
Transmit ~ 700 Watts maximum
Receive - 170 watts

Dimensions (WD) —
6-1/4 X 7-1/2 X 10 inches

Net Weight — 22 pounds

Shipping Weight — 28 pounds

é-

Model PS-500-DC Power Supply

Designed for out-of-the-way engine com-
partment installation, the power supply permits
operation of the Model SR-400 Transceiver in a
mobile installation having 2 12-volt DC power
gource available,

The power supply is designed for operation
from a negative-grounded power 3ourge supplying
a nominal potential of 13.6 volis DC under load,

8olid state devices are employedihroughout
for cool maintenance free operation,

Transistor Complement - Four

Diode Complement <
Two silicon bridge rectifier units, one sili-
con diode bias rectifier, and one protective
dicde.

Power Supply Reguirements -
11.6V - 15,8 VDC (13,6V nominal)

Input Power Requirements —
Transmit — 14 to 40 amperes maximum
Receive -~ 10 amperes

Dimensions -~ (HWD) -
3-3/4 X 8-1/4 X 6 inches

Net Weight - 8-1/4 pounds
Shipping Weight -~ 10 pounds

Model MR-400 Mobile Mounting Rack

Designed to facilitate mobile instailation of
the Model SR-400 Transceiver, the mounting rack
permits transmission hump, floor, and/or under
dash mounting of the transceiver, The guick re~
lease design of the mobile mounting rack provides
an excellent facility for quickly installing or
removing the transceiver unit, All elecirical inter-
connections are provided in the rack. The side
panels of the rack fold down and lock in place
when the iransceiver is removed from the vehicle
for fixed station use.

Dimensions (HWID) —
7 X 15-3/4 X 8-1/2" (open} 3" [closed)

Net Weight - 11 pounds

Shipping Weight — 13 pounds




SECTION 1
INSTALLATION

3-1. UNPACKING.

Carefully remove the equipment from its
carton and packing material and examine it care-
fully for possible damage that may have occurred
in transit. If the equipment has been damaged,
file a claim immediately with the carrier, stating
the extent of the damage. Carefully check all
shipping labels and tags for special instructions
before removing or destroying them.

3-2. LOCATION.

The Model SR~400 Transceiver and Model
PS-BO0A-AC Power Supply are, for operating con-
venience, designed to be placed side by side, The
power supply may be located on either side of
the transceiver unit as desired. It is very im-
portant that the transceiver be placed in anoper-
ating position that provides unobstructed eircula-
tion of air around the sides and at the top of the
unit. Under ne circumstances should any object
be placed on top of either cabinet which would
obstruct normal flow of the cooling air. The Model
PS-500-DC Power Supply, for mobile operation,
is designed for engine compartment operation
close to the battery supply.

3.3, ANTENNA.

The Model 8R~400 Transceiver is designed
to terminate in a 50-ohm unbalanced transmission
line,

While a non-reactive 50-ohm load is pre-
ferred for optimum results, a VBWR 0f2:1 can be
accommodated by the transmitter withacceptable
results. Many of the popular di-pole or beam
antennas using 50-ohm transmission lines will give
excelient results,

For more detailed information on the subject
of antennas, refer to the "Radio Amateur's Hand-
book"™ or the "ARRL Antenna Book", both pub-
lished by the American Radio Relay League,

IMPORTANT

Some form of lightning protection should
be provided which will comply withlocal
code requirements,

Antenna connections are provided atthe rear
of the transceiver, as shown in Figure 2, Ha
common antenna is used for transmitandreceive,
the antenna switch (S8) must beinthe COMMON
{down) position and the antenna connected to either

155-011245

Figure 2. Mode!l SR-400 Transceiver, Reor Yiew.

-7




“6f ‘the COMMON OR TRANS. ONLY antenma -

connectors (J1 or J2), If separate antennas are
wsed; the  switch must be in the SEPARATE (up)
position, and the receiver antenna connectedtothe
top REC. ONLY connector (J3), and the trans-
mitter antenna connected to either of the COMMON
OR TRANS, ONLY connectors (d1 or J2).

Antenna comectors J2 and J3 mate with
RCA type phono connectors and comnector dl
mates with Mil, No., PL-258% (49190) UHF series
co-axial connectors, Use B50-ohm Mil, No.
RG-58/U co-axial cable or equivalent for the
feed line to the siation antenna system or lineaxr
power ampiifier.

Station antenna systems with terminating
impedances other than 50 ohms will require an
impedance matching device capable of safely
handling at least 250 watts of RY power,

CAUTION

NEVER OPERATE THE MODEL SR-400
TRANSCEIVEE AS A TRANSMITTER
WITHOUT A MATCHED ANTENNA OR
ADEQUATE DUMMY LOAD TERMINA-
TION, ILLUMINATING LAMPS WILL
NOT PRESENT A CONSTANT LOAD
IMPEDANCE, DAMAGE TO THE POWER
AMPLIFIER TUBES AND PI NETWOEREK
COMPONENTS IS POSSIBLE IF THE
EQUIPMENT IS OPERATED AS A
TRANSMITTER UNLOADED. DO NOT
OPERATE THE TRANSMITTER INTO
AN ANTENNA SYSTEM HAVING A HIGH
VSWR ON ITS TRANSMISSION LINE,

3-4. GROUNDS.

In the interest of safety if is strongly re-
commended that the Model SR-400 be grounded
t0 a cold water pipe or good elecirical earth
ground, Station equipment that is left unbonded
between units or between the eguipment and
ground may assume potential differences that
could present a shock hazard. Anexternal chassis
ground terminal is provided on the Model SR-400
rear chassis apron for this purpose. A ground
lead of No. 14 wire or 1/8-inch tubular braid
is recommended,

3.3, ACCESSORY CONNECTOR.

As shipped from the factory, the Model
SR-400 ACCESSORY receptacie will have a jumper
plug (P1) installed to permit normal operation
of the transceiver, Should the Model HA-20 DX
Adaptor be added to the station set-up, remove
the jumper plug and connect the mating cable
connector from the Model HA-20 i its place.
For more detailed information concerning the
Model HA-20 DX Adaptor, refer to SECTION XIL

8-
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CABLE i g i
25 i i
i CONRECTOR § J: y
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VOX DPERATION IF MICROPHONE
ELEMENT IS BOT DISABLED WHEN
FTT SWITCH IS RELEASER.
=1 o ot
! | f E
i i
i
2 & 1 GABLE 9
B
! CONNECTOR 1L
SHELL ; =
' |
AMPHENOL !
80— HC 2M
COMNECTOR E MICROPHOME !
NOTE = ADD JUMPER IF MANUAL CONTROL
1N ADDITION TO YOX CONTROL
1S DESIRED. SEE TEXT.

¥56-007 375
Figure 3. Microphone Wiring, With and Without
Pysh.To-Talk Switch.

3-6. MICROPHONE REQUIREMENTS.

The microphone receptacle islocatedonthe
front panel. The microphone cable must be fitted
with an Amphenol type 80-MC2M connector wired
as shown in Figure 3.

Any good high impedance crystal or dynamic
type microphone may be used, however best re-
sults will usually be achieved with a microphone
designed especially for voice communicationuse.

The microphone circuit shown withthe PTT
switch may also be used with VOX control,
however some microphones fitted with push-to-
talk swifches also mute the microphone element
until the switch is pressed, hence VOX operation
is not possible unless the microphone switch is
altered accordingly.

Microphones without push~to-talk switching
may be used with voice controlied operation (VOX).
With the addition of the jumper wire shown {dashed
line) these microphones may also be used when
manual operation is desired. In this case seiting
the OPERATION control at MOX placesthe trans-
mitter on the air and returning the control to
REC puts the transceiver back in the receive mode,




3-7. KEYER CONNECTION,

The station keyer is connected tothe trans-
ceiver at the KEY jacklocated onthe rear chassis
apron. The key jack accepts a standard 1/4-inch
phone plug. Wire the plug so that the key base
connects to the plug sleeve which is at ground
potential,

3-8. HEADPHONE CONNECTION.

Headphone reception may bhe had by connect-
ing headphones to the PHONES jack located on the
front panel of the transceiver. The headset cord
must be fitted with a standard 1/4-inch phone
plug to mate with the panel jack.

The speaker unit in the Model PS-500A-AC
Power Supply is disabled when headphones are
plugged into the PHONES jack. High or low im-
pedance headphones may be used. A station speaker
with a voice coil impedance of 3 to 4 ohms may
be comnected to the transceiver through the
PHONES jack if desired. Connect the ground side
of the speaker or headphones to the sleeve ter-
minal of the phone plug,

3-9. BASE STATION INSTALLATION,

The Model SR-400 Transceiver as a base
station may be operated with or without a linear
power amplifier,

The Model PS-500A-AC or an equivalent
power supply is required to operate the Model

SR-400 Transceiver from 117/234 volt 50/60
cyele single phase AC mains.

Connect the multi-conductor plug, attached
to the power supply, to the POWER receptacle at
the rear of the transcelver {figure 4},

With the antenna system and ground wire
connected to the trausceiver ag outlined in para-
graphs 3-3 and 3~4, and the key or microphone
connected o their respective receptacles, the
power supply is ready to be connected to a power
source, The power supply will operate on 117or
234 volts, 50-80 cyeles, AC, The supply is shipped
ready to operate on 117 volts and may now bhe
connected to a 117-volt source, if the Transceiver
is to be operated from a 234-volt source, remove
the back cover of the power supply and the switch
locking plate from 5201 (see figure 18}. Move the
glide switch to the opposite position, turn the
locking plate so that it reads 234V and fasten in
place over the slide switch. The 5-ampere,
125V SLO-BLO fuse should be replaced with a
3-ampere, 250V SLO-BLO fuse. Replace the back
cover of the power supply. The PS-500A-AC
supply can now be connected to a 234 volt re-
ceptacle.

A 4- by 8-inch speaker is contained within
the power supply unit and is interconnected tothe
transceiver through the power cable, This speaker
is automatically disabled when headphones are
connected to the PHONES jack located on the
front panel of the transceiver.
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Figure 4. Typical Base Siation Installation.
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Figure 5. Base Installation Using a Linear Amplifier,

Figure 5 presents atypical base installation
cabling diagram covering the operation ofalinear
power amplifier with the Model SR-400 Trans-
ceiver. In the installation shown, the recelver
input of the fransceiver is connected directly to
the station's antenna change-over relay through
the top REC ONLY anienna connector {13); the
transmitter ocutput of the transceiver is obtained
through the COMMON OR TRANS. ONLY antenna
comnector (J1 or J2 may be used) and fed to the
linear amplifier input. The difference betweenthe
power output capability of the Model SR-400 and
the drive level required by mostlinear amplifiers
will dictate the use of some fixed amount of
attenuation between the units in the form of an
RF pad designed for S50-ohm input and output
terminations,

Ping 10 and 11 of the POWER plug connect
to the internal relay contacts on the VOX relay
(K2) of the transceiver and may be connected
into the circuit to control the external antenna
change-over relay as shown, Push out the retain-
ing pin in the cable connector housing and loosen
the cable clamp to gain accesstothe POWER piug
connections, Disconnectthe power supply line cord
from the wall outlet before expesing the power
plug wiring.

10-

IMPORTANT

Before operating the Model SR~400 as a
transmitter, the bias adjustment controls
located on the front panel of the trans-
celver must he set., Refer o paragraph
5-4C or 8-3 for details.

3-10, MOBILE INSTALLATION.

The Model SR-400 Transceiver may be in-
gialled in vehicles having a 12-voit DC power
source capable of supplying up to 40 amperes
with good voltage regulation. To complete the
mobile installation, a Model PS-500-DC Power
Supply, a Model MR-400 Mobile Mounting Rack,
and a mobile antenna sysiem will be required.
If the installation is notwiredintotheauto radio’s
speaker system, Hallicraftersmobile speaker unit
Model R-40 is recommended for the separate
speaker system.

The PSE-500-DC Power Supply is wired for
vehicles having the negative side of the battery
grounded. -

Before installing the equipment,ifisneces-
sary to set the exact position of the connectors




at the rear of the mounting rack to properly
index with the connectors of your transceiver unit,
This may be accomplished as follows:

1. Set the mounting rack, back side down,
on a work bench and place-the side panels in the
Open position. Make sure the four nuts securing
the power and antenna connectors have been
loosened to permit the connectors to "float",

2. Remove the transceiver chassis from
its cabinet {paragraph 7-1.c) and attach the two
strike fiftings to the cabinet sides with the 4-40
X 5/16 machine screws, nuts and lock washers
supplied with the Model MR-400 Mobile Mounting
Rack. Reinstzll the iransceiver chassis in the
cabinet,

3. Hold the transceiver with the front panel
up and very carefully slide the transceiver into the
rack until the power and antenna connectors mate
with those in the mounting rack. Use care in per-
forming this steptoavoiddamaging the connectors
through misalignment,

4. Snap the side fasteners in place tohold
the transceiver securely in position. Turn the
equipment on its side and tighten the four nuts
that secure the comnectors to the mounting rack.

5. Unsnap the side fasteners, carefully re-
move the transceiver from the mounting rack and
proceed with the installation,

A base bracket and mounting straps are
supplied for installing the Model MR-400 Mobile
Mounting Rack under the dash or on the trans-
mission hump (see Figure 6), When selecting a
Iocation for installing the mounting rack, an open
space should be allowed at the top or bottom to
provide adequate ventilation for the transceiver,
Before bolting the mounting rack in place, make
the required antenna and power cable connections
to the mounting rack connectors,

The Model PS-500-DC Power Supply may be
installed in any convenient location, In the instal-
lation shown, the power supply has been insgtalled
in the engine compartment close o the primary
source of power,

It is recommended that the length of the
primary leads to the power supply be kept short
to minimize the voltage drop betwsen battery and
power supply {(see Figure 7). Mount the power
-~ supply securely, using thread forming screws or
- conventional hardware, Positlon the power supply
:in such a manner that the side with the terminal
c8trip and blas adjusiment control is readily
. acecessibie,

Run the multi-conductor power cable attach-
ed to the mounting rack through the fire wall to
the power supply. Since this cable is weather-
proof, it may be threadedunderneath the vehicle if
desgired, Cut the cable tothe desiredlength, attach
the terminal lugs supplied and connectthese wires
to the terminal sirip on the power supply. (See
Figures 8 and 22 for color coding and terminal
pumbering,)

Ingtall the antenna system in the manner
recommended by the antenna manufacturer, Feed
the co-axial cable from the antenna through the
hole in the right side of the mounting rack and
solder its fermination to the phono-plug type
antenna connecior at the rear of the mounting
rack, Use care when soldering. Excess solder on
the outside of the center pin must be removed to
prevent possible damage to the female antenna
connector in the transceiver unit, Iffdesired, prior
to installing the mounting rack, a short length of
co-axial cable may be connected from the phono~
plug type connector on the rack to a type 50-239
UHF geries co-axial connector which may be
mounted in the cut out provided in the right side
of the mounting rack, If this is done, the antenna
cable may then be connected to the mounting rack
through a PL-258 UHF series connector fitled to
the antenna cable,

At this point the mounting rack may be bolted
in place and the Model SR-400 Transceiver in-
stalled. Before placing the transceiver in the
mounting rack, check the antenna selector switch
posgition at the rear of the transceiver, It should
be set at COMMON {down). S8lide the transceiver
into the MR-400 Mobile Mounting Rack making
sure that the power and antenna connectors mate
and seat properly. Secure the two units with the
two spring loaded hasps at the sides of the mount-
ing rack,

Connect the speaker to the vhone jack pro-
vided at the right side of the mounting rack or
to the PHONES jack on the front panel of the
iransceiver. A standard 1/4-inch two circuit
phone plug mates with either jack, Use of the
auto radio loudspeaker is not recommended unless
a selector switch is installed to disconnect the
speakdr from the auto radio eircuit when operat-
ing the Model SR-400, Hallicraffers mobile
gpeaker unit Model R-49 is recommended when
the installation incorporates a separate speaker
system,

Connect a suitable microphone to the MIC
recepiacle on the panel of the transceiver, The
microphone recsepiacle mates with an Amphenol
80-MC2ZM cable connector, I ig important that
the internal wiring of the microphone be as shown
in figure 3,
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Figure 6. Mobile Installation of Transceiver Using MR-400 In stallation. Kir
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Figure 7. Wiring Diagram of Mobile Instaflation.
IMPORTANT
Ingtall the batiery connections to the car
battery last, Before connecting to the :
vehicle's batiery, check the transceiver
— OROWN MO oo s wEATERS | to ascertain that the OPERATION switch
3401 1 :::}TJE ol 3179y 10 igs set at OFF, Make one final wiring
oo P LWHITE mossd check for possible errors,
g —C?ZI é I—_‘L RED HO18 2+270V
i [;8 & o ‘r’?—iif?ﬁf%ﬁg%}‘z Connect the two No, 8 AWG wires, supplied
I I el | SR e with the PS-500-DC Power Supply, to the battery.
e 6 GROUND Connect the red wire to the positive (+) terminal
TP WHITE Noi8 5 SWITCH of the battery and the brown wire to the negative
Ju““““qoz 1 omance noB | | L (-} terminal of the battery. Asa circuit refinement,
A TENNA g the positive lead should be connected to the battery
e SEE T through a2 fuse block or circuit breaker . (not
@'”””“ Y supplied) with current capacity in excess of 30
wore ) amperes to protect the battery from accidental
THE AREA DOTTED IN SHOWS WIRING shorts and to provide a convenient means of
NECESSARY IF A COAXIAL CONNECTODR . . 5
{5 AFFIXED TO THE SIDE OF THE switching out the battery supply.
MOUNTING RACK AND INTERNAL COAXIAL
CABLE ADDED BETWEEN THIS CONNECTOR
AND J4903. F DESIRED, THE ANTENNA
MAY BE CONNECTED DIRECTLY TO J403. CAUT;ON
USE CARE WHEN MAKING CONNEC-
TIONS TO THE BATTERY IN THE
VEHICLE. THE POWER IN ABATTERY
CAN CAUSE DANGEROUS BURNS AND

156-008844

EVEN EXPLOSION IF SHORT CIRCUIT-
Figure 8. Wiring Diagram of Model MR-400 Interconnecting Cable. ED,
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_ Only after familiarizing yourself with the
controls and their functions, as outlined in Sections
IV and V, should you perform an operational
check. It is recommended that the engine be
running while operating the Model SR-400 Trans-
ceiver to prevent draining power from the battery.

IMPORTANT

Before operating the Model SR-400
Transceiver as a transmitter, make
the bias adjustment with the panel BIAS
ADJ. control (R115) of the transceiver
unit as outlined in paragraph 5-4,C or
8-3.

3-11.  MOBILE NOISE SUPPRESSION,
The following suggestions may be helpful in

the suppression of noise encountered in mobile
operation. Install resistor-type spark plugs and

coaxial bypass capacitors in the ignition coil
primary, and generator armature leads. At the
voltage regulator, install bracket-mounted coaxial
capacitors in the armature and battery leads
to the voltage regulator and connect a series
connected 0.002 UF mica or disc capacitor and
5 ohm resistor from the generator field lead to
ground,

Hallicrafters has available a Mobile Noise
Suppression Kit, Model HA-3 which will fuifill
any suppression requirements of thisinstallation.

Additional information, concerning the pro-
per suppression of meobile noige, is available in
the Handbook of Instructions for Hallicrafters
Model HA-3 Mobile Noise Suppression Kit and in
current handbocks on the subject such as The
Mobile Manual for Radic Amateurs published by
the American Radio Relay League.

SECTION IV
FUNCTIONS OF OPERATING CONTROLS

All controls utilized during normal opera~
tion of the Model SR-400 Transceiver (see Figure
9) are located on the front panel,

41.  TUNING CONTROL.

The tuning control knob is located at mid
panel just below the dial escutcheon, The control
drives the VFO capacitor which is the frequency
determining element of the transceiver. The fre-
quency to which the unit is tuned is displayed in
the left hand window and in the window above the
knoh, Metering information is displayed in the
right hand window,

The frequency dial in the left hand window
has two calibrated scales, The black scale is
calibrated from 0 to 500 KC and the red scale
is calibrated from 500 to 1000 KC, The dial
scales are color coded to the BAND SELECTOR
calibrations which also display the first digits
of the operating frequency to the ieft of the
decimal point,

By rotating the tuning knob and watching the
two dial displays you will observe that the knob
scale divides the 100 KC increments of the main
dial seale into one kilocycle Increments.

The following examples will aid in develop-
ing the read out technique:

14-

Set the BAND SELECTOR at 3.5(Red), and
set the tuning knob so that the redscale indicates
650 near the fiducial and the knob dial scale in-
dexes at 55 with its fiducial, The frequency then
reads out as 3.6565 MC or 3655 KC,

Now set the BAND SELECTOR at 14, and
leave the tuning knob set asbefore, The frequency
now reads out as 14.155 MC or 14.155 KC since
we are now using the black dial scale on this
band. Basically, we obtain 14 MC from the BAND
SELECTOR calibration and 155 KC fromthe black
dial and ¥nob dial scales,

The driving torque required to tune the
transceiver ls adjustable, The torque 1s at a
minimum when there is clearance between the
felt pad on the knob skirt and the panel. To in-
crease the tuning torque {mobile operation} loosen
the knob set screws with a No. 8 Bristol get
serew wrench and position the knob on the shaft
so that the felt pad engages the panel and develops
the desired drag or tuning torque, Retighten the
get screws after obtaining the desired ad-
justment.

4.2, RIT CONTROL - ON/OFF.

The Receiver Incremental Tuning (RIT)
control consists of two controls with concentric
shafts, The ON/OFTF function of the lever control
either places the variable-element RIT control




in or out of operation. This control, in the ON
position, enables the operator to fine~tune there-
celver plus or minus two KC or more by mneans
of the RIT potentiometer (round knob) without
disturbing the initial receiver or transmitier fre-
quency. Returning the control to the OFF position
again locks the recelver freguency to the frans-
mitter frequency, RIT must be turned OFF o
calibrate the dial or to operate the iransmitter
and receiver on a common freguency. The warn-
ing lamp to the right of the RIT control serves
to call attention ito the faect that the RIT control
iz in operation.

43, RF GAIN - AF GAIN.

The RF GAIN and AF GAIN controls located
in the left hand group, are two potentiometers
mounted on concentric shafts, The RF GAIN con-
frol {lever knob} varies the gain of the recsiver
SRF amplifier stage. Maximum receiver sensi-
ivity is obtalned with the lever knob set at 10
“Hully clockwise},

The AF GAIN control (round knob) adjusts
‘the audio output ievel from the speaker or head
_phones (PHONES jack). Clockwise rotation of the
. control increases the audio signal level applied
o the first audio amplifier stage of the receiver
audio amplifier stages.

i56-0112518

Figure 9. Front Panel Yiew of SR-400 Transceiver.

4.4, OPERATION,

The OPERATION control is a four-position
switch used io gelect the method of transcelve
conirol,

In the OFY position, all power is discon-
necied from the transceiver,

In the REC {Becalver) position, thereceiver
portion of fhe transceiver is placed in operation
and all circulis common {o both receiver and
transmifter are in the receive condition, while
gircuits used only in the {ransmit mode are
either biased off or switched off by the conirol,

In the MOX position, when operating 58B,
the receiver circuits remain in effect until the
microphone (push-to-talk) button is pressed.
Closing the microphone switch transfers the cir-
cuitry from receive to transmit mode throughthe
bias and relay switching, Releasing the micro-
phone button again restores receiver operation,
When operating the transceiver as a CW station
the receiver circulisare disabledwhen the conirol
is selt at MOX and the transmitter circuits are
then keved for code transmission,

Returning the operation control to REC
restores recelver operation,
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In the VOX position the recelver circuits
‘continue to function untilthe transmitier circuitry
is energized by voice for single sldeband opera-
tion or by pressing the key for code transmisglon,
In the absence of volce or keying, thetranscelver
is automatically returned to the recelver mods,
hence this position 1susedfor automatic or break-
in phone and CW control,

4.5, FUNCTION.

The FUNCTION control is a four position
swifch used to select the mode of transmission
or reception. The control is set at CW for code
transmission; at TUNE when tuning the trans-
mitter for CW or SSB operation; and at either
USB or LSB for single sideband operation depend-
ing upon which sideband is selected for volce
communication.

46, HOISE BLANKER/OFF,

The NOISE BLANKER control is apotentio-
meter which varies the operating blas voltage ap-
plied to the nolse amplifier siage in the receiver
IF amplifier system. Rotating the control full
counter~clockwise disables the nolse blanker op-
eration and the recelver functions in a conven-
tional manner without noise immunity,

When noise immunity is desired the NOISE
BLANKER control is turned clockwise from its
OFF position until the noise level drops to an
acceptable signal to noise ratio.

47.  CAL.ON-CAL. ADJ.

The CAL. ON-CAL, ADJ. control is a poten-
tiometer with a pull switch mounted on its shaft,

The CAL. ADJ, potentiometer is used to
correct the dial calibration error of the tuning
dial, The dial ealibration mark and the frequency
of reception or transmission may be made fo
coincide with the use of this confrol, adjustment
and the 100 KC crystal marker oscillator,

The CAL, ON pull switch is mounted on the
CAL., ADJ. potentiometer, When pulled out, this
switeh turns on the 100 KC crystal oscillator
when the operator wishes to check the dial cali-
bration accuracy at the 100 KC points onthe dial,

48, SHARP CW-NOTCH ADJ.

The SHARP CW and NOTCH ADJ, controlis
a potentlometer with a pull switch mounted on its
shaft,

The NOTCH ADJ. potentiometer is used to
set the notch frequency. It may be get at any
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point in the IF pagsband to attenuate interferring
heterodynes or CW slgnals, This control functions
in all recelve modes.

The SHARP CW pull switch inseris the
sharp OW {ilier into the circull, when the switch
is pulled-out. When the switch is pushed-in, the
sharp CW filter is removed from the circult
and the reaceiver functions with the 2,1 KC 58B
filter. The sharp CW filter peaksatapproximate-
Iy 800 CP3 in the CW and USB receive modes,
In the LSB mode the filter peaks at 1800 CP5,
the 6 DB bandwidth is 200 CPS8, and the sharp
CW filter is azutomsatically switched out in all
fransmit modes,

49.  BAND SELECTOR.

The BAND SELECTOR control is an eight
position rotary switch used to select the desired
operating frequency range. The panel markings
refer to the low freguency limit of that band in
megacycles, The switch positions in red indicate
thai the reddial scale istobe used on these bands,
and the black dia! scale is used for the remaining
pands.

410, PRESELECTOR.

The PRESELECTOR control drives a three
section variable capacitor which funes both re-
ceiver and transmitier circuiis to frequency within
a given band, In the receive mode the receiver
RF amplifier and first mixer stages are funed to
frequency, while in the transmif mode, the control
tunes the ftransmitter second mixer and driver
gstages to freguency. The segmented dial scale
provides for an initial setting when changing bands,

For general receiver tuning, the conirol is
adjusted for maximum recelver sensitivity, how-
ever, for transceive operation the control is
adjusted for maximum transmitter output during
transmitier tune-up and left at this setting for
the receive mode,

411, RF LEVEL - MIC GAIN.

The BRF LEVEL and MIC GAIN controis,
located in the right hand group, are two potentio-
meters mounted on concenfric shafts, The RF
LEVEL control (lever knob) variesthe RF carrier
level for CW operation or for tune up purposes
for both CW and SSB operation. Maximum CW
output is obtained as the barknobis turned clock-
wise toward 10 on the panel,

The MIC GAIN control (round knob) adjusts
the audio level to the balanced modulator stage
from the microphone amplifier stages, Clockwise
ratation of the control knob increases the micro-




phone sensltivity and reaches maximum sensi-
tivity at 10 on the panel,

412, METER.

The METER control is a three position
switch used to select the metering information
desired by the operator,

In the receive mode the first two switch
positions provide "S" meter information about the
received signal strength, At S-9 on the meter
scale, the received signal level represenis ap-
proximately 50 microvolts at the antenna termi-
nals, The third switch position functions only in
the transmit mode,

In the transmit mode the first switch posi-
tion, marked RFO, provides an RF voliage mea-
surement across the antenna terminals of the
transmitter for tune up purposes, Since the frans-
mitter will always be tuned for maximum RF
voltage, the meter calibration, as such, is relative
and the operator may use either meter scale to
keep track of normal output levels obtained for CW
and SSB operation.

In the AALC switchposition the meter moni~
tors the amplified automatic level controlvoltage
developed to conirol the final amplifier drivelevel
for SSB operation. A meter deflection inthis posi-
tion indieates that the volce peaks areapproaching
the point of flat topping of the output signal. Ex~
cessive deflection during SSB fransmission is
normally corrected by backing off the setting of
the microphone gain controluntil apointer deflec-
tion of 5-5 is obtained on volce peaks,

In the PLATE MA position the meter indi-
cates the plate current drawn by the final amplifier
tubes while transmitiing. In the receive mode the
meter is digabled, For further information regard-
ing the use of the plate current meter readings
refer to Section V, Tuning Procedure,

413, PLATE - LOAD {Fina! Tuning).

The PLATE and LOAD conirols consist of
separate variable air capacifors inthe Plnetwork
circultry of the final amplifier, They are driven
through concentric shaits by two knobs, the round
knob drives the piate capacifor and thelever knob
drives the load capacitor, A 1 fo 10 panel scale
provides the operator withalogging scale forpre-
settlng the capacifors when changing bands, For
more specific information on the use of these
controls, refer to Section V, Tuning Procedure,

4-14.  BIAS ADJ,

The BLAS ADJ. control sets the operating
bias required by the final amplifier tubes. It is
a screw-driver type adjustment to aveid disturbe-
ing iis sefting unintentionally. The bias adjusi-
ment must be made when the transmitter is first
placed in operation, and then only an occasional
check and possible adjustment will be required
thereafter.

NOTE

Refer to paragraph 5-4c or 8-3 for
details,

SECTION V
TUNING PROCEDURE

5-1.  GENERAL.

The operating procedure for the Model SE~
400 Transceiver is not complicated; however,
normal care should be exercised when operating
the gear to realize the true performance designed
into the egulpment. Before applying power to the
equipment for the first time, it would be well to
recheck the critical items of the installation.

Is the station antenna system connected and
ig it conmpatibile with the load impedance
requirements of the transceiver?

Is the interconnecting cable between the
transceiver and power supply in place?
If the installation is mobile, are the power
cable leads correctly connected to the DC
power suppliy.

is the equipment bonded to a good electrical
ground?

IMPORTANT

Before operating the transmitier portion
of the transceiver, the bias adjustment
conirol (BIAS AIM.), located on the
transceiver panel must he correctly set,
Refer to the basic transmitter tune-up
procedurse {paragraph 5~-4,C) or to the
bias adjustment procedure in Section
VI {paragraph §-3).

52, RECE{VER QOPERATION.

The transmitter group of controls, not spe-
cifically mentioned below, have no direct bearing
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on recetver operation and may be disregarded for
the moment,

A. Pre-set the Model SR~400 panel con-
trols as follows:

RITCONTROL. . ... v e s e eniennn, OFF
REGAIN. . ..., .. .. .., .. 10 (Full CW)
AFGAIN. . . ... i, As required
OPERATION . . .ttt e e e e OFF
FUNCTION .. ....... USB or LSB as desired
NOISE BLANKER.,....... OFF (Full CCW)}
PULL/CAL . . ..o ennn.. Off (push-in)
PULL/SHARP CW ., ... e Off (push~-in)
BAND SELECTOR .......... Desired band
PRESELECTCR, .. .. Set at band segment inuse
METER . ...ttt eeennn, RFO/S

Connect the line cord plug to the power
source outlet,

B, 8et the OPERATION control at REC.
The dial and meter faces on the transcelver will
become illuminated, Allow a few minutes for the
equipment to reach operating temperature and
stabilize,

C. Use of the PRESELECTOR control —
A8 the recelver is tuned across the band an
occasional readjustment of the PRESELECTOR
control will be found necessary, Always adjust
it for maximum "'S" meter reading on signal or
for maximum background noise without signals
present. When the PRESELECTOR control has
been set during transmitter fune-up on frequency,
it must then be left at that setting for receive.
The exact setting is more critical for transmitter
operation than for the receiver mode,

D. Use of the RF GAIN control — Normally
the RF GAIN control is set at10or full clockwise
to obtain full AGC {(Automatic Gain Centrol)
action for uniform speaker output while funing in
stations of varying signal strengths across the
band, While AGC 1s customarily employed for
SSB reception, it may alsc be used to advantage
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for CW code reception, The BRF GAIN control
must be set at its full clockwise position to
obtain normal "S" meter operation, as you will
notice the "8" meter deflection falls off on
signal as the R¥ GAIN control is backed off
from its maximum setiing,

Manual control of the receiver sensi-
tivity, at times, is desirable andthe operator may
set the RF GAIN conirol as required for these
oceasions,

E, Tunlng with the RIT COMTROL ~— There
are contacts wherein the operator finds it advan-
tageosus to be able to tune his receiver a few
kilocycles either side of the operating frequency
without disturbing his own transmitter frequency,
The Model SR-400 franscelver has the capability
to do just that. To tune the recelver a few kilo-
cycles (2 to 3 KC) either side of the operating
frequency without disturbing the transmitter fre-
quency, switch the RIT CONTROL ON (lever knob)
and then tune the receiver withthe RIT CONTROL
{knob), The transmitter frequency will remain at
the dial frequency, Turning the RITknob clockwiss
increases the receiver frequency. Switching the
RIT CONTROL OFF returns the recelver to the
dial frequency.

One word of caution, Don't leave the
recelver in the RIT position when true transceiver
operation is desired, since it would be 2 matter
of chance if the two modes happened to be oper-
ating on the same frequency. The warning lamp
serves to call attention to the fact that the RIT
system is active,

¥, How to use the NOISE BLANKER con-
trol — Recelving conditions disrupted by severs
impulse type noise may be improved measureably
with the use of the NOISE BLANKER control, As
with all noise silencers, the situation can gen-
erally be improved but not cured, When severe
impulse noise {ignition, electrical appliances, ete,)
is encountered, turn the BLANKER control clock-
wise until the noise level drops, The control is
a noige amplifier stage galn adjustment and must
be set on a threshold basis, that is, at the point
where the noise pulses appear to be cancelled,
An increase in gain setting bevond this point will
not improve the signal to noise ratio, but can
introduce undesirable side effects such as cross
maodilation products resulting in spurious signal
reception,

The noise blanker works equally well
for 88B or CW code reception,




53.  DIAL CALIBRATION.

A, Preset the Model SR-400 panel controls
a8 follows:

RIT CONTROL e . e OFF
REGAIN, ... it vv v ieennas 10 (Full CW)
AF GAIN | e et ae e As required
OPERATION ., ...,. e REC
FUNCTION, ,.... USB or LSB as required

NOISE BLANKER. ... .. . ... OFF (Full CCW)

PULL/CAL. . ............ CAL (pull out)
PULL/SHARPCW .. ........ Off (push in)
BAND SELECTOR .. ......... Desired band
PRESELECTOR .. Tune for maximum "§"

meter deflection
METER .

B, To calibrate the dial for average ac-
curacy over the entire band, set the dial to the
highest 100 KC point on the band, (4000 KC on
80M, 7500 KC on 40M, etc) and use the LSB
FUNCTION control position while calibrating.

For better thanaverage dial calibration
accuracy, set the dial at the 100-KC point on the
dial nearest the desired frequency and leave the
FUNCTION control set for the sideband in use,

In either case the knob dial scale will
read zero when correctly set to the 100 KC point
on the main dial, : .

C. Adjust the CAL ADJ control' foi-' Zero
beat, It may be necessarytoadvancethe AF GAIN
control setting to recover sufficient audio near

. zero beat, The RIT CONTROL must be set at
.0 OFF when calibrating the dial,

D. After calibrating the dial, shutthe cali-
brator off. Switeh it on for dial calibration checks
only,

5-4.  BASIC TRAMSMITTER TUNE-UP.

The Model SR-400 Transceiver canbe funed
up on several frequency segments that are outside
the amateur bands, Care must be exercised not
to transmit on these freguencies. The recelver
group of controls, not specifically mentioned
below, have no direct bearing on the transmitter
tune-up procedure and may be disregarded for the
moment,

A, Pre-get the panel conirols for trans-
mitter tune-up as follows:

OPERATION . . .. .. it i a s nas REC
FUNCTION . . ... . i e e e e o n v SSB
BAND SELECTOR |, . .....c0 ... Desiredband
PRESELECTOR, .Set at band segment In use
Tuning dial . .. ...... Setto desired frequency
METER ., ... einnennnonan PLATE MA
RFLEVEL .. ...oveevv-n At zero (Full CCW)
MIC.GAIN . ........... At zero {Full CCW)

*PLATE (Final tune
capacitor; . . ... .... {Nominal chart setting)

*LOAD (Final load-
ing capacitor) ...... (Nominal chart setting)

*IMPORTANT

Presetting the PLATE and LOAD controls
per the chart will avoid incorrect con-
trol settings and minimize plate dis-
sipation in the final amplifier tubes
during the tune-up procedure,
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MODEL SR-400 CONTROL SETTINGS FOR 50 RESISTIVE OHM LOAD

PLATE LOAD
FREQUENCY NOMINAL ACTUAL NOMINAL ACTUAL

3.5 MC 2-1/4 4

3.75 MC 3 6

4.0 MC 3-1/2 8

7.0 MC 3-1/2 4-1/2

7.3 MC 4 5

14.0 MC 5 5

14,35 MC 5-1/2 5.1/2

21.0 MC 5-1/2 4-1/4

21.45 MC 7 4-1/2

28.0 MC 7-1/2 5-1/2

29.7 MC 8 7

The data above are based on average Model SR-400 PLATE and LOAD control set-
tings when operated into a purely resistive 50-chm load., These settings will, of
course, vary slightly with the loading variations presenied by your installation
and it is suggested that you note inthe appropriate column the final control settings
reguired for use with your antenna to facilitate a rapid initial adjustment when

changing bands or frequency within the band.

B. I the transceiver has just been turned
on allow a few minutes for the equipment to reach
cperating femperature before proceeding withthe
transmitter tune-up,

With the METER selector switch setat
PLATE MA the meter pointer will normally rest
to the left of the meter secale zerowhen the trans-
celver is in the receive mode. This isnormal for
the type of meter circuit used in the fransceiver.

C. Set the OPERATION control atMOX and
¢lose the PUSH~-TO-TALK gwitch on the miero-
phone, The idle plate current of the final amplifier
stage should cause the meter pointer to index with
the SE'T BIAS arrow ofthe meter. If the plate cur-
rent is above 100 milliamperes set the OPERA-
TION control at REC to disable the transmitter.
Check to see that the RF LEVEL control is set
at zero. Resget the OPERATION control at MOX
and without delay rotate the BIAS ADJ control
{screw driver adjustment) located on the panel
of the transceiver until the meter pointer lines
up with the SET BIAS arrow on the meter scale
{70 MA).
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D. Set the METER selector at RFO/S and
check to sese that the final amplifier PLATE and
LOAD controls are preset per the tuning chari.
Watch the meter and turn the RY LEVEL control
clockwise slowly until the RFO meter indicates
a low output level, say S-3 to 8-5 on the "5”
meter scale. Adjust the PLATE control first and
then the PRESELECTOR control for maximum
R¥O meter reading. Turn the R¥ LEVEL control
counterclockwise if the RFO meter indicates
above 5-7 while tuning. The driver and final amp-
lifier stages are now resonated, but the final
amplifier stage still requires a loading checkand
possible adjustment.

NOTE

During the next step of the transmitter
tuning procedure the final amplifier tubes
will operate at their highest plate dissi-
pation, The plate dissipation at this time
will be higher than for continuous opera-
tion on either SSB or CW at full power
output. For this reasonitisrecommend-
ed that full carrier power be applied
only for the length of time needed o
evaluate the loading adjustment required.




E., Set the METER swiich at PLATE MA,
Watch the PLATE current and slowly turn the RF
LEVEL control clockwise until the plate current
reaches 350-400 milliamperes., Tura the RF
LEVEL control counterclockwise 1o Zero and con~
sider the loading adjusiment required as follows:

1. Loading toc light — If the RF
LEVEL control reached 10 {full clockwise) with
the plate current refusing {o rise to 350-400 mil-
liamperes the loading is too light and the LOAD
control must be turned clockwise to increasge the
coupling or loading on the final amplifler stage,

2. Loading too heavy - If the plate
current rise exceeded 356-400 milliamperesasthe
RY¥ LEVEL control setting was advanced, the load-
ing is too heavy. To correct this condition, turn
the LOAD control counterclockwise to reduce the
lpading,

3. Loading normal - When the plate
current rises 350-400 milllamperes and levels off
at this value 38 a maximum as the R¥F LEVEL
control is turned clockwise, the loading is con-
gsidered normal. Each time the LOAD conirol
setting is changed, the PLATE control must be
returned fo resonance or the leading check will
not be valid,

F. As the operating frequency is changed
within the band, retune the transmitter with the
PRESELECTOR and PLATE controls for maxi-
mum RFO voliage to keep the driver stage and
final amplifier stage plate circuits at resonance,
When a major change in fregquency is reguired
which may effect the final amplifier loading, the
load check and possible LOAD control adjugtment
- should be made. Some idea of the variation in
i LOAD control setting with frequency within a
given band may be obtained from the nominal
settings shown in the tuning chart,

. G, Set the GPERATION control at REC to
.restore recelver operation.

‘5.5, CW OPERATION.

A, Before switching the OPERATION con-
“4rol from REC to MOX, check to see that the
f0llowing controls are correctly set for CW
peration:

................... PLATE Ma
.............. Zero (Full CCW)
............... Zero (Full CCW)
ar e aaa s Adjusted per paragraph 5-4

AL L. ... Adjusted per paragraph 5-4
ESELECTOR, , Adjusted per paragraph 5-4

BAND SELECTOR . ....... . . Degired band
Tuning dial .. ...... Set to desired frequency

B, Assuming that the transmitter hasbeen
properly loaded andtunedio frequency as describ-
ed in the basic transmitter tune-up procedure,
gwitch the OPERATION control from REC tfo
MOX, The plate current meter should Indicate
at BET BIAS arrow, Advance the RF LEVEL con-
troi until the plate current reaches maximum, I
the plate current levels off at 350~400 milliamp-
eres the loading s correct. Make one final adjust~
ment of the PLATE control and PRESELECTOR
control for maximum RFO voltage (METER con~
trol at RFC/S) to be sure that transmitter is in
tune, Make this a habit — it saves tubes and puls
a cleaner signal on the alr,

C. lLeave the RF LEVEL control set for
350-400 milliamperes and switch the FUNCTION
control to CW. The transmitter output willdrop to
zerg, provided the keyer circuit is open, Press the
key. The plate current should be 356-400 railli-
amperes, While transmitting, the RFO voltage may
be monitored if an "S" meter reading is also
desired while in the receive mode, (METER
switeh set at RFO/8,)

D. Return the fransceiver to the receive
mode by switching the OPERATION control back to
REC, This is your manual control over the trans-
mit-recelve function, If automatic control is de-
sired, set the OPERATION control at VOX, The
receiver will continue {o operate untll the key is
closed, Open the key and observe the delay before
the recelver is agaln active, This delay may be
set as desired with the DELAY control, located
under the cabinet cover {see Figure 16}, The delay
period increases as the DELAY control is turned
clockwise,

E. The Model 8R-400 Transceiver also
provides a CW gide~tone signal through the speaker
or headphone cutput, which is keyedalong withthe
transmitter, for monitoring purposes. The level
may be varied as desired with the SIDE TONE
control located under the cabinet cover. (See
Figure 186,) T

5.6.  PUSH.TO-TALK S8 OPERATION.

A, Before switching the OPERATION con-
trol from REC to MOX, check to see that the
following controls are correctly set for 85B opera-
tlon,

FUNCTION ..,..... i s e e e e . a 858
METER ... .0:000.. ve-ae...PLATE MA
RELEVEL .., ...+ c0c000- Zero (Full CCW)
MIC GAIN ., . . . s st s nnnwan Zero (Full CCW)

PLATE .......... Adjust per paragraph 5-4
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LOAD |, ........ Adjusted per paragraph5-4
PRESELECTOR, . . . Adjusted per paragraph 5-4
BANDBSELECTOR ... v v e Desired band
Tuning dial ., .. ...... Set to desired frequency

B. Assuming that the transmitter hasbeen
properly loaded and tunedto frequency as describ-
ed in the baslc transmitter tune-up procedure,
switch the OPERATION control from REC to MCX,
The plate current meter should indicate at SET
BIAS arrow. Advance the RF LEVEL control until
the plate current reaches maximum. If the plate
current levels off at 350-400 milliamperes the
loading is correct, Make one final adiustment of
the PLATE control and PRESELECTOR control for
maximum RFO voltage {METER control at RFO/S)
to be sure the transmitter is in tune. Make this a
habit — it saves tubes andputs a cleaner signal on
the air. Return the RF LEVEL confrolto zero (full
CCW),

. Switeh the FUNCTION control to either
USB or L8B depending upon the sideband to be
used for transmission and reception. The plate
purrent meter will now indicate to the left of
zeroc and the recelver is back in operation.

D, Switch the METER control tothe AALC
position. Press the microphone push-to-talk but-
ton. Speak into the miecrophone at a normal voice
level and advanece the MIC GAIN control until the
meter pointer on the transceiver panel begins to
kick up to about 85-5 on voice peaks, This is the
correct working level, Use this meter switch posi-
tion when operating S8Btfo monitor the SSB trans-
missions. The microphone gain conirol setting
will be found to be less critical because of the
compression action of the AALC circuitry; how-
ever, the actual control setting still dependsupon
the type of microphone, the operator's voice
characteristics, and his operating habits, Suffi-
cient microphone gainhas been built into the Model
SR-400 Transceiver to handle the usual range of
levels associated with communications type mic-
rophones,

E. Release the microphone switch button,
The transceiver returns to the recelve function,
The meter on the transceiver now monitors the
strength of the incoming signals in the ususal"S8"
units of measurement; 5-9 represents approxi-
mately a 50-mierovolt signal,

5.7. VOICE CONTROLLED S5B OPERATION.

The operating procedure outlined for basic
transmitter tune-up (paragraph 5-4} andpush-to-
talk sideband operation (paragraph 5-68) alsoapply
for volce controlled single sideband operation,
The following adjustments, therefore, are intended
to apply only to the adjustment of the VOX control
system,
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To avold unintentional transmission while
adjusting the VOX system controls set the MIC
GAIN control at zero (Full CCW).

A, Turn the four ransceiver cabinet cover
screws 1/4 furn CCW to loosen the fasteners and
1ift the top cover clear to gain access to the VOX
controls,

B, Initially setthe VOX DELAYand ANTI-
TRIP controls fully counterclockwlise.

C. Bet the OPERATION controlat VOX and
the FUNCTION control at either the USB or L3B
position,

D, Turn the VOX control clockwise, while
talking into the microphone, until the VOX control
relay closes on the first syilable of speech. The
transcelver will transfer from receive mode o
transmit mode when the relay closes, Use just
enough VOX gain to accomplish the desired re-
sultg, too much gain will make the system over
gensitive to speaker feedback and io little sen-
sititivity will place a relatively high signal level
at the anienna change-over relay contacts at the
time it switches over to transmit,

E, Adjust the DELAY control for the de-
sired drop-out delay, The delay period increases
as the DELAY control is turned clockwise, The
delay period should be long enough to prevent
change~-over between words but not long enoughto
miss the other operator's quick reply,

F., Set the receiver AF GAIN control for
the desired listening level and advance the ANTI-
TRIP control (clockwise; until the received sig-
nals do not actuate the VOX control relay, Ex-
cessive anti-trip gain or a major increase in the
established listening level may lock out the voice
control system,

G, With the VOX controls adjusted, either
method of control may be selected by setting the
OPERATION control at MOX for manual control
or at VOX for voice control. To place the trans-
mitter in operation, reset the transmiiter MIC
GAIN control watiching the AALC metering as
you speak into the microphone.

H. Replace the cabinet cover and turn the
screws 1/4 turn clockwise to lock the cover in
place,

NOTE

Some mierophones, equipped for push-to-
talkk control, have shorting contacts in the
switch to disable the microphone element
when the push button is released, VOX op-
eration will not be feasible unless this cir-
cuitry is disconnected within the micro-
phone,




SECTION Vi
THEORY OF OPERATION

6-1. GENERAL.

The Model SR-400 Transcelver consistsofa
double conversion receiver anddouble conversion
transmitter, To achleve frue on frequency trans-
ceiver operation, the VFQO, heterodyne crystal
oscillator, and carrier frequency oscillators all
contribute to the transmit and receive functions.
In addition, the 6.0 — 8.5 MC IF amplifier and 1650
KC IF amplifier stage asgociated with the crystal
lattice filter all function for both modes.

Circuitry that would be compromised, per-
formance wise, to accomplish common usage be-
tween the transmit and recelve functionis avoided
in the design of the Model SR-400 Trancelver,

Refer to Figure 10 for the block diagram of
the system and to figure 31 for schematic details,

6.2, RECEIVER SECTION.

The signal {f}) at the antenna connector is
fed to thereceiver RF amplifier stage (V1) through
the antenna change-over relay (K1) Iocated in the
transmitter final amplifier section. The signal is
amplified and passedontothe firstreceiver mixer
(v24A), where it is heterodyned to frequency (2)
which is the difference between the heterodyne
crystal oseillator (V12) frequency (¥1) and the sig-
nal frequency (f1). The resulting variable IF signal
(fa) falis between 6.0 MCand 6.5 MC, The RF amp-
lifier and first recelver mixer tuned circuits are
selected by the BANDSELECTOR switch and tuned
by the PRESELECTOR control capacitor.

The variable IF signal (fo) is amplifiedbya
broad band IF amplifier {V3A} and then heterodyned
1o the second IF frequency of 1650 KC (f3) by mix-
ing with the VFO (variable frequency oscillator)
{V13 and V4B) inthe second receiver mixer (V44A),

With the NOISE BLANKER control set at
OFF, the second IF signal (f3) is amplifiedby the
first 1650 KC IF amplifier and blanker stage (V86)
in a conventional manner, When the NOISE
BLANKER control is adjusted for maximumnoise
rejection, the noise amplifier stage (V5A) samples
and amplifies the 6.0 to 8.5 MC poise and signal
(f2). The signal and noise pulses in this path are
then detected and shaped into positive going pulses
with diode CR7, The detected signal, whichisnow
predominantly noise pulses, is amplified by the
pulse amplifier stage (V5B). The negative going
pulses are then fed to grid No, 8 of the pentagrid
type first 1650 KC IF amplifier and blanker tube
(V8) with the diode CR6 acting asa steering diode
to prevent positive pulses from reaching gridNo.

3. Pulse modulation of the IF amplifier and blanker
stage, momentarily interrupts the second 1F sig-
nal {3} during noise bursts with no apparent dis-
continuity of reception because of the relatively
short pulse duration,

The output of the first 1650 KC IF amplifier
(V6) is connected to a single tuned circuit (L15)
which is the crystalfilter (FL1) input termination,
Before reaching the crystal filter, the signal pass-
es through a 1652,200 KC quartz erystal (Y12), the
SHARP CW filter, or a diode {CR23} that is con-
nected across the crystal, In the case of normal
388 reception, the diode is made to conduct and
thereby effectively short out the crystal {¥12) so
that the IF passband is Z.1XKC wide, as determined
by the crystallatticefilter {FL1), When the SHARP
CW gwitch is pulled out, (on) the diode (CR23) does
not conduct, Thisplaces the crystal {¥12) in series
with the crystallattice filter, The IF passband then
iz 200 CPS at the § DB points,

The 1650 KC IF signal now passes through
the crystal lattice filter to the grid of the second
1650 KC IF amplifier {V7A), Atthisgrid there is
a quartz crystal connectedin series with avaricap
{CR27) to ground, The varicap blas is varied with
the NOTCH ADJ. control which moves the series
resonance of the crystal to any pointinthe 2,1KC
1F passband, Thenotchis moved out of the IF pass-
band in all transmit modes by ralsing the blas to
the wvaricap, or in all receive modes when the
NOTCH ADJ. control is turned fully CCW, After
being amplified by the second 1650 KCIF amplifier
{V7A) the signal path is split, one path feeds the
signal to the productdetactor (V9A), the other path
feedsthe signal to the AGC ampiifier (V84A),

The product detector stage {(V9A} hetero-
dynes the 1650 KC gignal (fg) with one of the two
carrier oscillator frequencies (X3) to shift the sig-
nal frequency to the audio frequency range, The
choice of carrier oscillator frequency (X3} deter-
mines whether the upper sideband or lower side~
band group of frequencies are detected since the
erystallattice filter response relative to the car-
rier frequency (X3} causes the unwanted sideband
group of frequencies in each case to be rejected
before reaching the product detector,

Normally, shifting the carrier oscillator
frequency (X3) to obtain upper andlower sideband
reception would also entail shifting the recelver
dial setting to receive the opposite sideband of a
signal frequency (f1) at the antenna input,

The Model SR-400 system shifts the VFO
frequency {(¥2) electrically with varicap CR13
when the 1652,800 KC carrier oscillator frequency
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is switched on for upper sideband reception (or
transmission), Shifting the VFO frequency by an
amount equal to the difference between the two
carrier oscillator frequencies (X3}, or 3 KC, the
received suppressed carrier frequency {fl) is
received at the same dial setting for both upper
and lower sidebands,

The 1850 KC IF signal (f3) fed to the AGC
amplifier stage (VBA) is amplified and detected
to supply the negative DC bias voltage (AGC)
used to control the gain of the receiver RF amp-
lifier stage (V1) and first 1650 KC IF amplifier
and blanker stage (V6}, The signal level at which
gain control takes effect is controlled by the AGC
THRESHOLD control (R486).

The detected audic frequency signal amp-
litude is controlled by the A¥ GAIN control (R4B)
and amplified to speaker level by the first audio
amplifier stage (V9B) and audio output stage (V15),
Two audio output impedances are available for
external use; 500 ohms at the phono jack at the
rear chassis apron or 3.2 ohms at the PHONES
fack on the front panel,

6-3. TRANSMITTER SECTION.

The audio frequency signal {{5) generated by
the microphone is amplified with a three stage
audio amplifier (V19A, V19Band V14B). The audio
frequency signal {f5) then modulates the selected
(USB/L8B) carrier oscillator signal {X3) in the
balanced modulator stage (CR19 and CR20} topro-
duce a double sideband suppressed carrier signal
(£3) near 1650 KC. The double sideband signal (f3)
is then amplified by the first 1650 KCIF amplifier
and blanker stage (V8) with the blanker system
disabled during the transmit function.

The unwanted sideband of the double sideband
signal is attenuated by more than 50 DB as the
gignal passes through the crystal lattice filter
{(FL1) hence a single sideband suppressed carrier
signal results. The signal is blocked, for the
transmit function, at the second 1650 KC I¥F amp-
lifier stage (V7A) with bias voltage switching and
the signal proceeds on to the first transmitter
mixer stage (V2B),

At the first transmitter mixer stage the sig-
nal (f3) isheterodyned with the VFO frequency (X2)
to produce a signal frequency {f2) inthe 6.0 to 6.5
MC frequency range., The signal frequency filters
through the band pass circuits of the 6,0 - 8,5 MC
I¥ amplifier {(V3A) and on to the second trans-
mitter mixer {V11A) because inthe transmit mode
it is blocked with swiiching bias at the second
receiver mixer {(V4A).

The intermediate frequency signal (£2) is
now heterodyned with the heterodyne crystal os-
cillator frequency (X1) to produce the final trans-
mitter ocutput signal freguency ({1}, The signal at
output freguency {fi) is amplifier by the trans-
mitter driver stage {V18) andfinal amplifier stage
{V1i6 and V17) to the desiredpower level.

The output signal is fed through the PI net-
work in the final amplifier stage to transform its
impedance to the antenna transmissionline impe-
dance (50 ohms nominal), and from the output of
the PI network it is conducted through the antenna
change-over relay (Ki) to the common antenna
connector,

6-4. RIT CONTROL.

Receiver Incremental Tuning is applied at
the VFO stage since this stage is one of the three
frequency determining elements in the system for
both the trapsmit and receive funetion,

The varicap (CR13) in the VFO stage ig a
solid state device whose effective capacity varies
with the DC bias potential applied across its ter-
minals. By carefully regulating the bias supply
potential with the zener diode (CR14) to obtain
frequency stability, the VFO frequency may be
varied a small amount with a potentiometer type
control,

For normal operation as atransceiver sys-
tem, the CAL ADJ, potentiometer (R90) is used
to set the VFO frequency as a dial calibration
control, When Receiver Incremental Tuning {(RIT)
is desired, the VFO frequency is controlled by
setting the varicap bias with the RIT panel con-
trol (R91), The varicap bias voliage is switched
by the VOX relay (K2} so that the CAL ADJ, po-
tentiometer {dial calibration) sets the VFO fre-
guency when transmitting, regardless of the RIT
ON/OFF panel switch (87) setting. This, of course,
keeps the transmitter at the dial frequency but
allows independent tuning of the receiver forafew
kilocycles either side of the dial frequency when
desired,

6-5. METERING.

The fransceiver circuitsare meteredbyone
multipurpose meter in the Model SR-400 unit,

The multipurpose meter (M1) in the Model
SR-400 Transceiver unit has a three position
selector switch {S2) which provides for metering
the system as follows:

In positions No, 1 and No. 2 the meter is
connected into a bridge circuit with the meter
amplifier tube (V8B) forming one arm of the
bridge and the METER ZERO control (R120) pro-
viding the meter zero adjustment arm for bridge
balance,
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When the transceiver isinthereceive mode,
the AGC voltage developed on signal is fed to the
meter amplifier fube grid to unbaiance thebridge
and provide a log scale deflection for metering
antenna signal levels, The meter is calibrated in
the customary "8" units up to 8-9 and in DB over
3-8 with 8-9 representing approximately 50 micro~
volts at the antenna terminals,

When the transceiver is in the fransmit
mode, switch position No. 1 connects the meter
amplifier tube grid to the dicde detector (CR186)
circuit in the output of the final amplifier stage
which rectifiss a portion of the RF voliage devel~
oped across the antenna transmissionline, (Dicde
CRI17 in this circuit is a directional gate o keep
the resistor R122 from loading the AGC buss.)
The meter scale is not calibrated involts RMS for
this application since the tune-up procedure re-
guires only that the operator know when he has
obiained maximum RF voltage across theantenna
terminals,

When the fransceiver is in the transmit
mode, switch pogition No, 2 connects the meter
amplifier tube grid to the AALC control grid volt-
age bugs, The meter thenmeasuresthe AALC grid
voltage developed when the final amplifier stage
is driven inte the grid current levels during SSB
operation,

In switch posgition No. 3 the meter circuit
is active onlyinthe transmit mode, The switch has
now taken the meter out of the meter amplifier
tube bridge circuit and connected it info a second
metering bridge circuit consisting of the final amp-
lifier tube cathode resistors {R106 and R109) and
the reference voltage divider resistors (R121 and
R11i8}, When the correct idle plate current flows
in the final amplifier tubes, the voltage acrossthe
cathode resistors R106 and R1098 eguals the voltage
drop across R48 of the reference voltage divider
and the meter then indicates zero current and
pointer rests at the SET BIAS arrow reference
mark., When the final amplifier tubes are driven,
the increase in plate current flowing through the
cathode resistors unbalances the bridge and the
resulting metfer current then indicates the plate
current flowing through the finaltubes, This tech-
nigue eliminates some of the relativelylarge me-
fering error incurred when measuring the idle
plate current at 10% of full secale of the meter.

6-6. AALC SYSTEM.

The Amplified Automatic Level Control cir-
cuits are in effect only in the transmit mode. To
properly employ the peak power capability of the
linear power amplifier, the stage must be driven
up o and slightly into the conirol grid current
region and yet not overdriven into unwanted dis-
tortion known as "flat-topping” the envelope,
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ALLC action goes into effect when trang-
mitting single sideband signals at peak levels
where control grid current begins to flow in the
final amplifier tubss (V18 and V17), The grid
current pulses generate 3 small signal voltage
across the resistance inthe bias supply BIAS ADJ,
control {R115), The signal vollage is amplified to
useable levels by the AALC amplifier tube {V3B)
and then rectified by diodes CR4 and CH5 o become
a varyving DC biasvoltage, The biasveltage is then
fed to the 8.0 ~ 8,5 MO IF amplifier stage (V3A)
grid to reduce the stage gain as the AALC bias
voltage increases, The control voltage is alsofed
to the meter amplifier tube {(VBB} grid fo actuate
the meter as a warning device {METER swiich set
at AALC) The "AVCY action on the IF amplifier
stage makes the transitionfrom desired drive level
to over-driven less critical and a smoother more
poweriful signal resulis,

6-7. YOX CONTROL.

The Model SR-400 Transceiver features
automatic control ofthe receive-transmit change-
over function for either SSB phone or CW code
operation, For either mode of operation, automatic
control is placed in operation when the OPERA-
TION control is set at VOX, When operating SSB
the change-cver from receive to transmit starts
with the first svllable spokeninto the microphone.
The audio signal (f5) is amplified by the first
and secondmicrophone amplifier stages (V198A and
V198) and the VOX amplifier stage {V20A), The
amplified audio signal {f8), with itg gain adjusted
by the VOX control (R150), is then rectified with
diodes CR21 and CR22. The positive DC contrcl
voltage developed is applied to the grid of the
relay amplifier stage {V20B) to actuate the VOX
controt relay K2 placing the transmitter on the
air,

The dicde load resistors Ribé and R155
(DELAY control} and the storage capacitor C210
determine the drop-ocut time or delay available
to keep the transmitier active between the spoken
words by sustaining the positive DC control volt-
age supplied to the relay tube grid,

The sound from the receiver's speaker that
reaches the microphone would normally trigger
the VOX relay when it wasn't wanted. To avoid
this condition, a sample of the receiver audio (f4)
is taken from the plate of the receiver audio oui-
put tube (V1i5) and rectified with diode CRIS fo
develop a negative DC anti-trip voltage,

This potential when adjusted for correct
amplifude by the ANTI-TRIP control (R92) and fed
to the grid of the relay tube (V20B) cancels the
positive DC control voliage generated by the VOX
diodes in the microphone amplifier stages. As a
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result the relay does not close when the micro-
phone picks up sound from the speaker. When the
Operator adds his volce 1o the system, however,
the positive DO conirol voltage developed by the
VOX amplifier diodes increases and exceeds the
established anti-irip potential and the relay closes
as desired.

When operating with keyed CW, the change-
over from reeceive toiransmit starts with the clos-
ing of the key. The keying system operateson the
biocked-grid keying principle, therefore whenthe
key is glosed, several stages in the transmitter
are keyed ON simultaneously; namely the trans-
mitter driver stage (V18), the secondtransmitter
mixer stage (Vi1A) and the side tone amplifier
stage (V7B), The keyed side tone signal (X4) is
fed into the second microphone amplifier stage

(Vi8B) as well as to the speaker, through the
cutput transformer (T35), for sidetone monitoring
purposes. The side tone signal fed to the second
microphone amplifier stage (V19B) passes through
the VOX amplifier and rectifier circuits to actu-
ate the VOX control relay (K2} in the same manner
as for 888 VOX control. The anti-irip circuit is
disabled by the OPERATION switch (844A) in the
W position since its function is not required for
CW operation.

The VOX delay circuits, for CW operation,
held the transmifter in the active state between
short breaks during CW keying but will release
the control relay for receiver operation at the
end of itransmission. The delay period for CW
control is adjusted, as for 58B, by the DELAY
control (R155),

SECTION Vi
SERVICE DATA

7-1. COVER AND CHASSIS REMOVAL.

A. Top Cover Removal,

Loosen the four top-cover screws 1/4
turn only and lift cover clear. To replace the
cabinet cover, line up the plastic nuts with the
cabinet slots, seat the cover and tightenthe cover
secrews 1/4 turn only. The plastic nuts can be
damaged by over tightening,

B. Bottom Cover Removal,

Remove the four bottom cover screws
located near the cabinet feet and remove the
cover. Should the mounting screws be misplaced -
use 6-32 X 3/16 replacement screws, Screws
longer than 3/16 will bottom against the chassis
hefore securing the bottom cover.

C. Chassis Removal,

Disconnect all rear chassis cables, Re-
move both top and bottom cabinet covers, Remove
the four cabinet screws at the bottom ofthe cabi-
net near the corners of the chassis and carefully
slide the chassis and panel assembly cut the front
of the cabinet.

7-2. TUBE AND DIAL LAMP REPLACEMENT,

Access to all tubes except the two final
amplifier tubes may be had by removing the fop
cabinet cover. See paragraph 7-14,

To service the dial lamps, the panel and
chassis assembly must also be released fromthe
cabinet and shifted forward far enough to expose
the dial lamp assemblies, Hemove the four cabi-
net screws at the botiom of the cabinet in the
corners of the chassiz {0 release the chassis
assembly,

7-3. FinAL AMPLIFIER TUBE REPLACEMENT.

Access to the final amplifier tubes may be
had by removing the top cabinet cover {paragraph
7-14) and removing the final amplifier compart-
ment cover, heid in place by three screws, Note
that the rear edge of the cover is clipped to the
rear lp of the compariment structure, When re-
placing the cover, be sure ito engage the clip
properly before replacing the mounting screws,

The power tubes may be lifted straight up
put of their sockets after disengaging the plate
clips and moving the parasitic suppressorstoone
gide,

7-4. FINAL (6HF5) TUBE MATCHING.

if either or both 6HF5S tubes are replaced,
tube matching will be required. This mayrequire
access to a number of tubes in order to select
those with the desired characteristics. Matched
pairs of tubes are available through Hallicrafters
Service Department for customer convenience,

The procedure for fube i‘hatching is as
follows: : .
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CAUTION

It will be necessary to come into contact
with circuits which normally have high
voltage applied to them, Use extreme
care while performing the following op~
erations, Use a well insulated screw
driver or other suitable tool to short
circuit the 6HFS plate caps tothe chassis
before handling the tubes,

1. BSet the OPERATION switchatOFF,

2. Turn the four top cabinet cover
retaining screws one-quarter turn counterclock-
wise and lift off the top cover.

3. Remove thetop cover from the final
amplifier cage (three screws),

4. Remove the bottom cover of the
cabinet (four screws),

5. At the socket of tube V18, (socket
nearest center of the chassis) unsolder the orange
lead and resistor R104 from pin 11 {screen). Re-
connect the orange wiretoresistor R104and dress
the wire and resistor so that they do not short
to chassis during the matching operation to follow,

The disconnecting operationcanhbe
avoided if a discarded 6HFS tube with a working
heater is available, Simply clip off pin 11 close to
the tube base and substitute it temporarily for tube
V16 during the matching operation.

8. Disconnect the plate cap from tube
V16, Tube V18 now only serves as a heater cir-
cuit for the matching operation.

7. Install one of thetubesto be match-
ed in the socket for tube V17 (socketnearest out-
side edge of chassis) and connect plate cap. The
unused plate cap for tube V16 must not touch
nearby components,

8. Connect avoltmeter {1,010 3.0 ¥DC
range) to the tip jacks at the top, rear of the power
supply chassis (TP201, TP202), (Model PS-500A-
AQ), {Connect the positive lead from the meter to
the red jack.} Caution — The voltmeter must be
well insulated since it will be at plate potential
when the equipment is turned on,

9. Set the FUNCTION control at TUNE
and RF LEVEL control at zero {full CCW),

10, Set OPERATION control at REC,
and allow atf least two minutes for warm-up.
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11, Set GPERATION control at MOX
and adjust BIAS ADJ. control on the transceiver
panel for 0.5 volt (30 MA) reading on the volt-
meter,

12, Set OPERATION control at QFF,

13, Short circuit the 8HFH plate capto
the chassis and remove the tube from its socket,

14, Tnsert a second SHFD into the same
socket and-connect the plate cap.

18, Set the CPERATION control at REC
and again allow at least two minutes for warm-up,

18, Setthe OPERATION control at MOX
and ohserve the voltmeter reading. {Donot changs
the bizs setting.) If this tube causes the voitmeter
to read between 0.4 volt (40 MA) and 0.6 volt (60
MAj}, it can be considered as being matched to
the original tube, If the difference in the readings
exceeds 0,1 volt {10 MA), other fubes must be
checked until the difference in readings of the
pair to be matched is legs than 0.1 volt {10 MA),

1%, Install the matched pair of tubes,
reconnect resistor R104 andthe orange leadifthey
were disconnected for the matching operation, and
reset the BIAS ADJ, conirol on the transceiver
panel as described in BIAS ADJUSTMENT, para-
graph 8-3.

18, The final amyplifier will require a
neutralization check and possible adjustment after
the new tubes are installed. Refer to paragraph
8-7 for the neutralization check and adjustment
procedure,

7-5. LOAD CONTROL RESTRINGING PRO-
CEDURE.

Remove the cabinet top cover {(paragraph
7-1A) and final amplifier compartment cover
{three screws) to gain access to the controidrive
mechanism, Note that the rear edge of the cover
is clipped to the rear lip of the compartment
structure. The restringing operation may be more
readily carried out if the final amplifier cage is
lifted from the chassis, It is secured to the
chassis with three spade bolts and to the right
side plate with four sheet metal screws.

Restring the loading capacitor drive system
with 50 Ib, test dacron cord or equal, foilowing
the arrow and letter sequence in figure 11, Main~
tain a spring expansion of approximately 1/2-inch
on the dial cord spring, Pay particular attention
to the pulling orientation shown,




LOAD CAPACITOR
PULLEY

LOAD CAPACITOR
8ET AT MAX. CAPACITOR
(FULL CW POSITION}

LOAD KNOB
PULLEY

FRONT VIEW

ENOB SET AT ™1"
{FULL CCW POSITION)

Figure 11. lLoad Control Restringing Diagrom.

After completing the stringing operation,
rotate the LOAD control lever counterclockwise
to 1 and cheeck to see that the loading capacitor
is completely meshed (maximum capacity).

7-6. TROUBLE SHOOTING.

In the design of this transceiver, full con-
sideration wasgiventokeep maintenance problems
at an absclute minimum, As in all well designed
electronic equipment, maintenance and repair pro-
blems are generally confined to the checking and
replacement of tubes and semi-conductor devices
which may become defective, Malfunciions of this
nature are usually easily isolated and corrected,
However, it is entirely possible that a more ob~
scure malfunction may arise, In this event, only
thoroughly trained technical personnel should
attempt to service equipment of this complexity.

A recommended aid to troubleshooting the
Model SR~400 Transceiver is ageneral-coverage
receiver which can be used fo provide a guick
check on the various oscillator circuits within
the transceiver, A lead connected to the antenna
of this receiver, when placed in the proximity of
the oscillator tube in the circuit to be checked,
can determine the presence or absence of gignal
irom the stage in question,

If 2 malfunction occurs when operating on
one particular band and/or mode of operation, the
unit should be checked on all other bands and in
all other modes of operation to isolate the diffi-
culty. A careful study of the block diagram (figure
10) will give a quick clue as to which fubes should
be checked. The voltage and resistance charts
{(figures 12 and 13) and schematic diagram {(figure
31) wiil also aid inisolating and correcting a mal-
function.

- 7-7. SERVICE AND OPERATING GUESTIONS.

_ For further information regarding operation
or servicing of the Model SR-400 Transceiver,

156-G08840

contact the dealer from whom the unit was pur-
chased. The Hallicrafters Company maintains an
extensive system of Authorized Service Ceniers
where any required service will be performed
promptly and efficiently at no charge if this equip-
ment is delivered to the service center within 80
days from date of purchase by the original buyer
and the defect falls within the terms of the war-
ranty. It is nepesgsary (o present the bill of gale
in order fo establish warranty status. After the
expiration of the warranty, repairs will be made
for a nominzl charge, A1l Hallicrafters Authorized
Service Centers display the sign shown below,
For the location of the one nearesi you, consult
your dealer or your local felsphone directory,

Make no service shipments to the factory
unlegs instructed to do so by letter, as the Halii-
crafters Company will not accept responsibility
for unauthorized shipments.

The Hallicrafters Company reserves the
privilege of making revisions in current production
of equipment, and assumes no obligation to in-
corporate such revisions in earlier models,
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SECTION ViHl

ALIGNMENT PROCEDURE

CAUTION

NEVER OPERATE THE MODEL SR-400
TRANSCEIVER AS A TRANSMITTER
WITHOUT A MATCHED ANTENNA OR
ADEQUATE DUMMY LOAD TERMINA-
TION., ILLUMINATING LAMPS WILL
NOT PRESENT A CONSTANT LOAD
IMPEDANCE. THE POWER AMPLIFIER
TUBES AND PI NETWORK COMPON-
ENTS CAN BE DAMAGED IF THE
EQUIPMENT ISOPERATED AS A TRAN-
SMITTER UNLOADED,

WARNING

The voltages used in the Model SR-400
and Power Supply are lethal. Avold un-
necessary exposure to high voltage cir-
cuits when making circuit adjustments or
voltage checks. Serious radio frequency
hurns will result if the plate or antenna
output ends of the final amplifier Plnet-
work are contacied while transmitting.

8-1. GENERAL.

The Model SR-400 Transceiver has been
cavefully aligned and tested at the factory and,
with normal usage, should not require other than
the usual attention given to electronic equipment.
Service or replacement of a major component
or circuit may require subsequent realignment,
but under no circumstances should realignment
be attempted unless the malfunctionhas beenanai-
yzed and definitely traced to mis-alignment. Ser-
vice work should be performed by persons exper-
ienced in this work, using the proper test
equipment,

NOTE

Do not make any adjustments unless the
operation of the transceiver is fully
understood and adequate test equipment
is available. Refer to figures 14 and 13
for parts locations and to figures 16 and
17 for the location of all alignment ad-
justments.

8-2. EQUIPMENT REQUIRED.

1. RF Signal Generator; Hewlett~-Packard
Model B0BA or an equivalent signal generator
having up to one volt output at an impedance of
50 to 70 ohms and a frequency coverage to 30 MC,
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2 A Vacuum Tube Volimeter (VTVM);
Hewlett- Packard Model 4108 or equivalent VIVM
having an RF probe good to 4G MC,

3, A dummy load; 30 ohms non-reactive;
rated at 300 wails averagepower. Bird Wattmeter
or eguivalent,

4. AT Signal Generator, Hewlett-Packard
Model 200 AB, or equivalent.

5. AF Voltmeter; Ballentine Model 3000r
equivalent, capable of measuring 1 to 5 millivolt
level,

8. A general coverage receiver covering
the frequency range from 3 to 30 MC with a 160
X C calibrator,

8.3.  BIAS ADJUSTHENT.

The final amplifier bias must be checked
and if necessary set before any extensive checks
sre made on the transmitter portion of the Model
SR-400. Correctly setting the bias will ensure
normal operating plate digsipation for the final
amplifier tubes. Adjust the BIAS ADJ. control
located on the front panel of the transceiver unit
as follows:

A. Set the OPERATION control at REC.
and allow the transceiver time to reach operating
temperature, Pre-set the {ollowing controls as
indicated:

FUNCTION 358

RF LEVEL At Zero {Full CCW}
MIC GAIN At Zero (Full CCW)
METER PLATE MA

With the METER selector set atPLATE
MA. the meter pointer will normally rest to the
left of the meter scale zero when the transceiver
ig in the receive mode. This is normal for the
type of meter circuil used in the transcelver.

B. Set the OPERATION control at MOX.
The idle plate current of the final amplifier stage
should cause the meter pointer to index with the
S$ET BIAS arrow of the meter if the bias voltage
is correct.
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If the plate current meter indicates
above or below the SET BIAS mark, set the BIAS
ADJ control on the panel of the transceiver {screw
driver adjustment) so that the pointer lines up
with the arrow on the meter scale, (70 MA).

8-4. SU-METER ZERO ADJUSTMENT.

The "S8" meter will require a zero adjustment
if it does not indicate between zero and 8-1 in
the receive mode with the RF GAIN control full
CCW or if it does not indicate zero RFO in the
transmit mode with zero RF output. The adjustment
Procedure is as follows:

A, Remove the cabinet cover per paragraph
T-1A,

B. Place the transceiver in the transmit
mode (FUNCTION control at TUNE, OPERATION
control at MOX) and RF LEVEL control full CCW
for zero output,

C. BSet METER switch at RFO/S and adjust
the METER ZERQO control (R120) for the "3g"
meter zero or pointer rest position.

D. BSet CPERATION control at REC and
turn the RF GAIN control full CCW, The "8
meter should read between 5-0 and S-1, If not,
adjust the AGC THRESHOLD control (R46) for an
"S" meter reading iust above zero and less than
5-1. Replace the cabinet cover,

B-5. CARRIER BALANCE.

The transceiver should be allowed to reach
Operating temperature before making the carrier
balance adjustments., Remove the top cabinet
cover per paragraph 7-14 to gain access to the
carrier balance adjustments C192 and R132 (see
figure 17).

A, Tune-up the fransceiver for SSB opera—
tion using an antenna load or duminy load for the
transmitter, -

B. Turn the MIC GAIN control fully counter-
clockwise to remove all audio from the modulator
stage, With the FUNCTION switch set at either of
the USB/LSB positions, close the microphone PTT
switch and adjust the carrier balance controls
{capacitor C192 andpotentiometer R132) for mini-
mum RFO voltage {(METER switch at RF0/3),

C. The RFO meter on the transceiver will
drop to zero near the true null, A more exacting
balance may be obtained by connecting the Model
HP-410B VIVM RF probe across the transceiver
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antenna output and observing the RFO voltage on
the 1V RMS scale or by tuning a receiver, having
an "8" meter, to the transmitted frequency. In
gither case, adjust the balance controis for mini.
mum carrier level while switching the FUNCTION
control back and forth between the two sideband
positions to obtain a geod null for both sidebands,

8-6 CRYSTAL CALIBRATOR ADIUSTMENT.

The crystal calibrator trimmer {C89) isuged
to warp the 100-KC crystal exactly to frequency
by comparing its harmonic freguency with the
signal transmitted by station WWV,

Remove the top cabinet cover of the trans-
ceiver and place the transceiver in the receive
mode, {OPERATION control at REC.) Set the
PULL/CAL switch at CAL (pull-out) to actuate the
crystal ealibrator, Tune in station WWYV witha
general coverage receiver. Connect one end of a
wire lead o the general coverage recelver antenna
terminal and place the opposite end of the wire
close 1o the 100 KC crystal oscillator tube (Vil),
Proper coupling to the crystal oscillator will pro-
duce a usable beat between the 100-KC osgcillator
harmonics andthe signal from statlon WWV, Care-
fully adjust the calibrator trimmer (C89) until
the 100-KC oscillator harmonic is at zerc beat
with station WWYV, This adjustment shouid be
made only during periods when station WWV's
signal is not modulated to avold confusing beats
with the modulation frequencies.

8-7. FINAL AMPLIFIER NEUTRALIZATION.

A, Neutralization Check.

Run the neutralization check with the
transceiver in its cabinet (all hardware in place)
and terminated in a dummy load (or antenna with
low VSWR)., Tune up the transceiver in the CW
mode {refer to paragraphs 5-4 and 5-5) at the
following frequencies:

3900 KC 14,250 KC 28,750 KC

7250 KC 21,300 KC

Adjust the RF LEVEL control for ap-
proximately 70¥V RMS RF output, {Approzimately
equal fo S-5 to 87 on the RFO meter if an RF
voltmeter is not available.) Carefully tune the
PLATE control throughresonance and observe the
plate current dip and RF output voitage maximum,
If both oceur at the same setting or with an error
of legs than 5V RMS outofthe 70V RMS reference
level, the amplifier stage is neutfralized,




NOTE

If a VIVM is not available, set the meter
selector at RFOQ/S to observe RFQ volf.
age and connect a 0-500 milliampere
meter to test point terminal TP201 and
TP202 (Red terminal to meter +) on the
Model PS~500A-AC power supply or con-
nect the meter in series withthe HV lead
(Terminal No. 1} onthe Model PS-500-DC
power supply. Fer either power supply,
the milliammeter must be well insulated
from ground,

B. Neutralizing the Model SR-400

If the neutralization check outlined
above indicates a need for adjustment, remove the
top cabinet cover and the cover over the final
amplifier compartment to gain access to the neu-
tralizing capacitor (C171)located between the final
amplifier stage tubes, Refer to paragraph 7-3 for
cover removal details,

Proceed as outlined for the neutraliza-
tion check and adjust the neutralizing capacitor
until the plate current dip and the RF output volt-
age maximum coincide at each of the frequencies
shown in step A.

The top cabinet cover does not have to
be in place for the neutralization check, however
the final compartment cover must be in place to
provide the RF shielding required.

CAUTION

DO NOT OPEN THE FINAL AMPLIFIER
COMPARTMENT WITH THE HIGH VOL-
TAGE CIRCUITS ENERGIZED. HIGH
VOLTAGE IS PRESENT AT ALL SET-
TINGS OF THE OPERATION CONTROL
EXCEPT OFF,

The PRESELECTOR control calibration
has an effect on the neutralization pattern. lfonly
one or two check freguencies indicate a neutral-
ization problem, a PRESELECTOR calibration
correction may be indicated rather than aneutral-
izing capacitor adjustment., Refer to paragraph
8~12 for the mixer and driver stage alignment de-
tails,

8-8. VYFO CALIBRATION ALIGNMENT,

A, Mechanical Index.

Ag sach 100-KC mark on the main dial
indexes with itsfiducial, the zero mark onthe knob

dial should also index with its fiducial, Ifthere is
a fixed error between these dials, remove the
tuning knob with a No, 8 Bristol set screw wrench
to expose the knob dial bushing. SBet the main dial
to any 190-KC mark, Loosen the knob dial set
screw with a No, § Bristol set screw wrench and
rotate the knob dial with respect to the knob shait
until the zero mark lines up with its fiducial,
Tighten the set screw. Replace the knob with clear-
ance beiween the felt brake pad and the panel for
minimum turing torque (base stationoperation) or
position the knob on the shaft so that the felt
brake pad engages the panel and increases the
turning torgue as desired for mobile operation,

If a service operation involved discon-
necling the VFO gang from the gear drive, re-
index the gang as follows:

1. Rotate the tuning knob clockwise to
the mechanical stop,

2. Loosen the two No, 6 Bristol set
screws holding the drive gear fo the VFO gang
shaff.

3. Rotate the gang capacitor to fully
mesh the capacitor and iightern one of the set
SCrews,

4, Rotate the knobexactly 30KC inthe
counterclockwise dirsction.

5. Loosen the set screw again and
without disturbing the VFO gang setting, turn the
tuning knob clockwise to the knob dial zero. (The
main dial will now also be indexed atthe high fre-
gquency end of the djal.)

8, Tighten both set screws securely
and replace the VFO compartment cover before
racalibrating the VFQ electrically,

B, VPO Calibration {Trimmer Adjustment
Only).

A trimmer capacity correction is in-
dicated if the dial calibration check across the
dial, at the 100-KC check points, consistently
falls to one side of the fiducial and cannot be
corrected by the CAL ADJ, control., The main
dial and knob dial must be correctly indexed as
outlined in paragraph 8-8A and the calibration
check should be run with the FUNCTION control
set at LSB, Recalibrate the VFO as follows:

1. Remove the bottom cabinet cover
per paragraph 7-1DB o gain access o the adjust-
ment screw of frimumer €122, See figure 17 for
location of the trimmer,
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2. Set the BAND SELECTOR at 3.5,
OPERATION at REC., FUNCTION at LSB, PRE-
SELECTOR at 80M, segment, PULL/CAL, at CAL,
NOISE BLANKER at OFF, and RIT CONTROL at
OFF.

3. Center the CAL ADJ control. The
dot on the knob should fall at top dead center.

4, Set the dial for exactly 3500 XC,
{Red 5300 on main dial and black zero on knob
dial.) Carefully adjust trimmer C122 for zero
beat,

9. Check calibrationacrossthedialat
the 100-KC check points. If the frequency error
is less than approximately 2000 CPS, the cali-
bration is within acceptable limits. If the error
increases and exceeds 2000 CPS at the high fre-
guency end of the dial, the VFO will require a
c0il adjustment in addition to the trimmer adjust-
ment,

C. VFO Calibration {Trimmer and Coil
Adjustment).

If the dial error progresgivelyincreas-
ed in the same direction with the high frequency
end of the dial running out more than 2000 CPS,
both coil L21 and trimmer C122 will require
adjustment, Recalibrate the VFO as follows:

1. Set the transceiver controls per
steps 2 and 3 in paragraph 8-8B,

2. Set tuning dial for exactly 4000KC
(VFO = 4350,000 KC) and adjust coil L21 for zero
beat.

3. Set tuning dial for exactly 3500KC
{(VFO = 4850.000 KC) and adjust trimmer C122 for
zero beat,

4. Repeat steps 2 and 3 until both the
3500 KC and 4000 KC settings are exactly on
frequency.

5. Check the calibration across the
dial at the 100-KC points. If the frequency error
. i8 less than 2000 CPS, the calibration is within
. acceptable limits, I the error is in excess of
:~2000 CPS at any of the mid-points, with the end
. limits at zero error, the VFO capacitor C120
should be "knifed”. This operation should not be
attempted by other than qualified persommel
thoroughly familiar with the technique.

6, Set the dial at 3800 KC and tune to
exact zero beat with the marker erystal, Switch
the FUNCTION control from LSB to USB. K the
freguency shifts more than 15 CPS, the VFO cor-
rector trimmer C127 must be adjusted per para-
¢raph B-8D,

D, VFO Corrector Adjustment.

The VFQ corrector irimmer, C127,
ghifts the VFO freguency approximately 3000 CPS
to correct for the difference infrequencybetween
the upper and lower sideband BFO/carrier cry-
stal frequencies, The ifrimmer is switched into
the VFO circuit in the upper sideband mode. To
check the corrector itrimmer setting, tune the
transceiver, in the L8B mode, to zero beat with
the 3800 KC marker frequency. Switch {o USB
mode, There should be less than a 15 CPS change
in frequency, If the change is more than 15 CPS,
carefully adiust trimmer C127 until the difference
between USB and L.8B is less than 15 CPS.

8-9. IF ALIGNMENT (1650 KQ).

This operation consists of adjusting trans-
formers T3 and T6 only. Do not adjust the filter
terminations {115 and L16) at this time, See para-
graph 8-10 for the crystal filter alignment.

The signal source for alignment maybe ob-
tained from an RF signal generator (at 1650 KC)
or the transceiver can be tuned to the 100-KC
crystal calibrator signal in the 20M band. {Any
100-KC marker.) If an RF signal generator is
ugsed, connect its output to pin 2 of the second
receiver mixer tube {(V4A), {Test point C see
figures 17 and 31.)

Set the OPERATION control at REC,, FUNC-
TION control at either USE or LSB, NOISE
BLANKER at OFF and METER switch at RFO/S,
Adjust the RF GAIN control or signal generator
output (No modulation) for about S-7 on the "S"
meter and tune either the transceiver or signal
generator (which ever method ig used) for maxi-
mum '"S" meter defilection, :

With the signal now centered in'the crystal
filter pass band, adjust transformer T3 (top and
bottom cores) and transformer T8 (single core)
for maximum "S" meter deflection, Maintain the
S5-7 level to avoid overloading effects., Do not run
the coresthrough the individual transformer wind-
ings (T3} so that either core rests between the
windings and upsets the design coupling,

8-10, CRYSTAL FILTER ALIGNMENT.

A. The filter response should be checked
as follows to determine whether or not the filter
termination coils L5 and L16 need adjustment,

1. Tune up the transceiver, in the
transmit mode, into a 50-ohm dummy load (3800
KC is recommended),
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2. Comnect the AF signal generator to
the microphone input and monitor the input volt-
age with the Ballantine voltmeter. Set the AF
signal generator at 1000 CPS and adjust the
generator level for 50 volts RMS RF output with
the MIC GAIN control setnear maximum (approxi-
mately 9).

3. Set the FUNCTION control atLSB,

4. Maintain constant AF signal gener-
ator input voltage and change the frequency of the
generator above and below 1000 CPS, recording
the two frequencies at which the transmitter RF
output voltage drops to 25 volts RMS (-6 DB).
Also note the maximum and minimum R¥F voltage
excursions between these two freguencies. A
normal 6 DB frequency response will run 500 CPS
or less at the low end, 2400 CPS or more at
the high end, andless than 2DBvariation (18 volts
RMS change) in the pass band.

5. Repeat the check made in step 4
with the FUNCTION control set at USB.

B. If the check in paragraph 8-10,A above
indicates a need for filter termination adjustment,
use the following procedure.

1. With the tfest arrangement used
for the evaluation, set the audic frequency to
1000 CPS and adjust for 50 volts RMS RF output,
Adjust terminating coils L15 and L16 for maxi-
mum output,

2. The response may then be checked
again by changing the audio frequency from 500 to
2400 CPS and observing the output variation. The
best response should coincide with the peaking
of 115 and L16 at 1000 CPS.

8-11. IF ALIGNMENT (6.0 — 6.5 MC).

This operation consists of adjusting trans-
formers T1 and T2 as follows:

A. Remove the heterodyne oscillator tube
{V12) and connect the HP410B VTVM RF probe
to test point B. (Pin 7 of the second transmitter
mixer tube V11A,) See figures 17 and 31,

B. Place transceiver in itransmit mode,
Set OPERATION control at MOX, FUNCTION
control at TUNE, BAND SELECTOR at 3.5 and
adjust R¥ LEVEL control for 1V RMS at VIVM
af the peak of the response,

C. Tune the VFO across the band andnote
the VTVM readings. If the responseis essentially
flat, with no more than 2 DB to 3 DB roll off
at each end of the band, the alignment is OK,

D. I adjustment is required, adjust trans-
formers T1 and T2 (top and bottom cores) for
maximum grid voltage as well as a flat response
across the band. Avoid a {ilted response or a
response that rolls off beyond the 2 DB to 3 DB
Hmit at the edges of the VFO dial seitings. Do
not sacrifice gain by stagper tuning the trang-
formers to obtain a constant grid voltage across
the band or run a core through the winding which
would upset the design coupling. A properly
aligned amplifier will have equal drop in the
response at sach end of the band but will not
exceed 3 DB (0.7 V RMS,).

E. HReplace the heterodyne oscillator tube
V12 and disconnect the VTVM,

8-12.  ALIGNMENT OF TRANSMITTER MIXER/DRIVER
AND RECEIVER ANTENNA STAGES.

The final amplifier bias adjustment mustbe
properly set per paragraph 8-3 hefore extensive
operation of the transmitter is attempted. It is
agssumed that the signal generating stages of the
Model SR-400 are functioning properly. Use the
internally generated signal of the transceiver to
align the transmitter mixer and driver stages and
the RF signal generator (no modulation) to align
the receiver antenna stage as follows:

A, Connect the 50-ochm dummy load and
VIVM RF probe to the ANTENNA jack {J1 or
J2). Connect the RF sipnal penerator termination
to test point A (see figures 17 and 31). Connect
the signal lead to the receiver antenna coaxial
cable termination at switch wafer S1D (4th wafer
from front) and the ground lead to the first shield
plate. Connect the AF volimeter across the
300-ohm audio output transformer winding at the
AUDIO 500 ohm jack (J5) located at the rear
chassis apron. This arrangement will now permit
transmitter and receiver operation without
connecting and disconnecting test equipment re-
peatedly during alignment.
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B, ¥ the trimmer capacitors on the three
section gang (C7} have notbeen previously aligned
at the factory, preset trimmers C7D and C7E ap-
proximately one half furn from tight,

. Setthe RF LEVEL control at zero, OFP-
ERATION control at MOX and function control at
TUNE,

D. Set the BAND SELECTOR controlat28,
the VFO at 28000 KC, the PRESELECTOR control
at the left edge of the 15-10M segment, and the final
amplifier LOAD control at 5-1/2. Advance the RF
LEVEL control and adjust the final amplifier
PLATE econtrol for resonance, Maintain anoutput
signal level of 50 volts RMS atthe VIVM with the
RFLEVEL control and adjust eolls L7 and L.30 for
maximum output at the dummy load, Reduce the
transmitter output to zero with the RF LEVEL
contirol,

E. Set the OPERATION control at REC,,
RF GAIN and AF GAIN controls at maximum (10},
RIT control at OFF and NOISE BLANKERatOFF,
Do not change the VFO selting and PRESELECTOR
control setting setup in step D. Tune the RF signal
generator to 28,000 KC and adjust it for approxi-
mately 1000 CPS beat note, Use just encugh signal
generator output (approximately one microvoltfor
an aligned unit) to keep from developing AVCvoi-
tage (no "S" meter indication). Adjust coil L5 for
maximum audio output without developing AVC
voliage,

F, B8et the BAND SELECTOR control at
29.5, the VFO at 30,000 KC, and the final amplifier
LOAD control at 7and setthe OPERATION control
at MOX, Advance the RF LEVEL control anditune
the final amplifier PLATE and PRESELECTOR
controls to resconance, Maintain an output signal
ievel of 30 volts RMS at the VIVM with the RF
LEVEL control and adjust trimmer C7E for maxi~
mum output at the dummy load. Reduce the trans-
mitter output to zero with the RF LEVEL control,

G, Set the OPERATION control at REC, and
without changing the VFOor PRESELECTOR con-
trol setting, tune the RF signalgensratorto 30,000
KC and obtain the 10060 CPS beat note, Control
the signal generator output and adjust trimmer
C7D for maximum audio output at the AF volitmeter
without developing AVC voltage (No "S" meter
indication).

H. Repeat steps C, D and E topeak out the
coil adjustments for the 10 meter band,

1. Set the BAND SELECTOR at 3.5, the
VFO at 3500 KC and the PRESELECTOR at the left
edge of the 80M segment, Set the final amplifier
LOAD control at 4. Set the OPERATION control at
MOX, advance the RF LEVEL control and adjust
the final PLATE control for resonance. Maintain
the 50-volt RMS output signal level with the RF
LEVEL control and adjust coils Lil and L34 for

40-

maximum oubpui at the dummy load, Reduce the
output to zero with the RF LEVEL control,

J.  Set the OPERATION control at REC, and
without changing the VFU or PRESELECTOR con-
trol settings, tune the RF signal generator to 3500
K.C and obtain the 1000 CPS beatnote. Control the
signal generator output and adjust coil L4 for max-
imum audio output at the A¥F volimeter without de-
veloping AV C voltage.

K, Repeat the procedure given in steps I
and J for the 40M, 20M, and 15M bands. Refer to
the RF ALIGNMENT CHART for speciflc control
settings and adjustments for each of the bands. For
each band, set the PRESELECTOR control at the
left edge of the band segment when adjusting the
coils for that band,

L. Set the BAND SELECTOR at 7.0, the
OPERATION control at REC,, the VFOat T000KC,
Tune the RF signal generator at 7000 KC for the
1000 CPS beat note and tune the PRESELECTOR
control for maximum AF voltage, Reget the RY
signal generator frequency to 8,5 MC, increase the
signal generator output by approximately 46 DB,
and adjust its frequency for the 1000 CPS beat note,
Set the signal generator output to develop approxi-
mately 10 volts RMS audio output and adjust the 6.5
MC trap coil L12 and trimmer C26 for minimum
audic output. Ifthe coreadjustment in trap coil L12
is shifted considerably to achieve rejection, the
setting of coil L10 may be affected. Repeat the
alignment procedure shown in step K for coils L10,
L33, and L3 in the 40M band to insure correct
alignment.

M. Set the BAND SELECTOR at 7.0, the
OPERATION contrel at REC, and the VFO control
at 7250 KC. Tune the RF signal generator to 7250
KC for maximum audio oulput and peak the PRE-
SELECTOR control for maximum audio, Usealow
level output from the signal generator (approxi-
mately one microvolt} so that no AGC voltage 1s
developed. Without changing any of the transceiver
controls, reset the signal generator frequency to
6250 KC and increase its output approximately 60~
70 DB, Adjust its frequency for maximum audio
output, Now adjust the 6.25 MC trap coll{L29) for
minlmum audio output.

8.13. BFO/CARRIER GSCILATOR ALIGNMENT.

This operation consists of adjusting the core
of carrier oscillator transformer T4 and setting
the erystal warping trimmers C136 and C139 to
place the oscillator exactly on frequency.

A, BSet the core of transformer T4 before
setting the oscillators to frequency. Connect the
VTVM RF probe at test point D (Pin 8 of the pro-
duct detector tube V9A), (see Flgures 17 and 31).
Set the OPERATION control at REC and check
the injection voltage at test point D for both
1.8B and USB settings of the FUNCTION control,




RF ALIGNMENT CHART (MIXER-DRIVER STAGES)

BAND SELECTOR TRANSCEIVER FINAL AMPL, ADJUST FOR MAXIMUM
VFO SETTING LOAD BETTING | RF OUTPUT IN TRANSMIT

3.5 3500 KC 4 L11 1.34
7.0 70006 KC 4-1/2 Lio L33

14 14000 KC 5 Ly 1.32

21 21000 KC 4-1/_4 Ls L3l

28 28000 KC 5-1/2 oy L30

29.5 30000 K.C 1 CE ——

RF ALIGNMENT CHART {(RECEIVER ANTENNA STAGE)

BAND SELECTOR TRANSCEIVER RF SIGNAL ADJUGST FOR MAXIMUM
VFO SETTING GENERATOR AF VOLTAGE IN RECEIVE

3.5 3500 KC 3500 KC 1.4
7.0 7000 KC 7000 XC L3

14 14000 KC 14000 KC L2

21 21000 KC 21000 XC 1

28 28000 KC 28000 XC 1.5

29,5 306000 KC 30000 KC 7D

I the injection voliages measured are approxi-
mately 1,5 volts RMS and thes crystal oscillators
start without hesitation in elther sideband posi-
tion, no adjustment should be necessary, Ifadjust-
ment is required, set the core of transformer T4
for maximum background noise, seiting the core
on the high frequency side of the peak injection
voltage setting of the core, That is, when adjust-
ing from the top of the fransformer turn the core
counterclockwise from the peak injection voltage
getling until the received background noise is
maximum, Switch the FUNCTION control between
USB and LSB to check the starting capabilities of
the oscillators, If the core 18 set as described,
both oscillators will start without hesifation and
the injection voltage will be about 1,5 volts RMS,

B, The BFG/carrier oscillator frequen-
cies have been accurately set at the factory to
1652.800 KC (USB) and 1650.000 KC (LSB) with
the aid of an electronic counter connected to test
~point D, If an electronic counter:is available
set the OPERATION control at RECand the FUNC-
-TION contro! at LSB, Set trimmer C136 for eactly
1650.000 KC. Set FUNCTION control at USB and set
frimmer C139 for exactly 1652.800K.C, Following
the frequency adjustment, recheck the VIO cor-
~rector adjustiment per paragraph 8-8D,

Without the electronic counter it would
be well to leave trimmers C138 and C13% untouch-
ed, If it is necessary to replace crystals ‘¥10 and
Y11 for any reason, make the VFO corrector ad-
justment per paragraph 8-8D, -

814, HETERODYNE CRYSTAL OSCILLATOR -
ALIGNMENT. i

The heterodyne crystal oscﬂlator mjection
may be checked in the following manner todefer-
mine whether or not the core of¢oil 119 reqmres
adjustment, Connect the VIVM RF prabe 1o test
point B {pin 7ofthe second trapsmitter mixer tube
V11A), {See figures 17 and 31,) Disable the VFO
injection by removing VFO tube V13, Set the OP-
ERATION control at MOX and the FUNCTION con~
trol at TUNE, Recordthe RMS 1njectionvoltave for
all settings of the BAND SELECTOR control, In-
jectlon is normal if the injection voltage measures
2.0 to 2.5V RMS on 80Mand40M; 1.0 to 1 2V RMS
on 20M and 15M, and 6.75to 1 OV RMS on the 1DM
segments

i adjustment is requlred set the core of
coil L1§ to obtain 2 volts RMS or more on 80M
and 40M and 0.75 volts or more ¢n the 10M seg-
ments, The 15M and 20M bands will automatically
fall into line around the 1 voli RMS level,
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SECTION 1X
AC POWER SUPPLY MODEL PS-5004-AC

Figure 18. Model PS-500A-AC Power Supply. 136- 011452

9.1.  DESCRIPTION.

Hallicrafterg' Model PS-B00A-AC Power
Supply is a complete, self-contained power unit
designed to permit Hallicrafters’ Model SR-400
Transceiver io be operated from a nominal 117/
234 voit AC source. This power supply, througha
12-pin power plug and cable at the rear, will
furnish all the supply voltages required by the
fransceiver.

Power Supply Model PS-300A-AC operates
from a 105-volt to125-~volt, or 210~volt to 250 volt
50/60 cycle, AC source. The power supply also
contains a 3.2-ohm permanent-magnet type spea-
ker which connects to the Model SR-400 through the
12-pin power plug and cable,

WARNING

LETHAL HIGH VOLTAGE IS PRESENT
WITHIN THIS EQUIPMENT. BE CARE-
FUL WHENINSTALLING THE UNIT AND
WHEN PERFORMING CHECKS.

9-2. 234 VOLT OPERATION.

The PS-500A-AC Power Supply is shipped
ready for 117 volt operatfion, If 234 voltoperation
is desired, remove the back cover of the power
supply, remove the switchlockingplate from S201,
and slide the switch {8201) to the opposite position,
Turn the locking plate so that it reads 234V, and
fasten it in place over the switch, The 5-ampere,
125V SLO-BLO fuse {F201} should be replaced
with a 3-ampers, 250V SLO-BLOfuse. Replace the
back cover of the power supply. The PE-5300A~AC
supply is now ready fo operate froma 234 volt AC
source,

Bhould 117-volt operation be desired after
the PS-500A-AC has bheen set up for 234-wvolt
operation, the above procedures concerning 3201
and F201 should be reversed.

42-

9.3, CHASSIS REMOVAL,

To separate the Model P3-500A~AC chassis
from its cabinet remove the rear cover {iwo
serews) and remove the six hex-head screws on
the bottom (four are in the feet and two are at
the center front and rear). Disconnect the speaker
leads on the top rear of the chassis and slide the
chasgsis out the rear of the cabinet,

REPAIR PARTS LIST

Schematic Hallicrafters
Symbhol Description Part Number
C201,202 Capacitor, 0.01 uF, 1400V, 047-200752
Ceramic Disc
Ca63 Capacitor, 0,001 uF, 3000V, 047-100397
Ceramic Disc
CZ4A & Capacitor, 2 x 30 u F, 350V, 045-000802
B Electrolytic
C205 Capacitor, 50 u ¥, 300V, 045-001337
Electrolytic
C208 Capacitor, 90 4 F, 560V, 045-001338
Eiectrolytic
C207,208 Capacifor, 20 u T, 250V, 045-000903
Electrolytic
C208 Capacitor, 0.22 4 F, 600V, 046-001434-464
Paper
CR201 thru Diode, 1N3195 018-002770
CR208
CR20% Diode, 1N3194 019-002769
201 Fuse, b Amperes, 125 Volts, 038-000791
3 AG, (SLO-BLO)
J1 AC, Recepiacle, Accessory 010-0G4211
Fan
J201t Connector, Power {12-pin) 010-0026813
La2s Choke, Filter 056-000595
1,262 Choke, Filter 056-000585
R201,202  Resistor, 20K Ohms, 10%, 445-032203
10 Watts, Wire Wound
R203 Resistor, 100 Ohms, 10%, 451-252101
1/2 Watt, Carbon
R204 Resistor, 4700 Ohms, 10%, 451-852472
& Watts, Carbon
R207 Resistor, 10 Ohms, 5%, 5 445-011100
Watts, Wire Wound
R208 Resistor, 1500 Ohms, 10%, 445-032152
10 Watls, Wire Wound
H209 Resigtor, 33X Ohms, 10%, 451-352333
1 Watt, Fixed Composition
RZ10 Resistor, 250 Chms, 10%, 445-012251
5 Watts, Wire Wound
T201 Transformer, Power 050-003481
TP201 Tip Jack, Red 0368-066304
TP202 Tip, Jack, Blus 036-060307
Baffie Board 078-401711
Baffle, Felt 014-966478
Cabinet 066~-003437
Cahle (8-Conductor) 087-008370
Cable Assembly 087-0083689
Cable Clamp 078202744
Foot, Rubher {4} 018-201072
Front Panel 088-002255
Fuse Holder 008-204837
Line Cord 087-104890
Lock, 1dne Cord 078100053
Rear Panel 088002257
Speaker, 4 x § inch PM, 085-000218
3.2 Chms
3201 Switelh, Slide (DPDT) 080-~003457
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Figure 2. Mode! P3-500A-AL Power Supply, Schematic Diagrom.
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SECTION X
DC POWER SUPPLY MODEL PS-500-DC

Figure 21. Model P5-500-DC Power Supply. 156-005786

10-1. DESCRIPTION.

Hallierafters’ Model PS-500~-DC Power Sup~
ply is a complete, compact, self-contained power
unit designed to permit Hallicrafters' Model SR~
400 Transceiver to be operated from a 12-volt
DC source, This power supply is designed for
operation in conjunction with 2 negative~grounded
power source,

The Model PS-500-DC Power Supply, i8
designed to operate from an 11.6-voltto 15.6-volt
DC source with 13.6 volts as nominal voltage.

All connections are made to the power sup-
ply through a two wire cable and terminal strip
on one side of the unit (see figures 8 and 22). The
two-conductor cable is used for connection to the
12-volt source through the wires gsupplied. The
seven-connector strip (TS301) is usedto supply
the operating voltages to the transceiver and con-
nects to the transceiver through the cable supplied
with the Mobile Mounting Rack Model MR-400
available as an accessory.

WARNING

LETHAL HIGH VOLTAGE IS PRESENT
WITHIN THIS EQUIPMENT, BE CARE-
FUL WHEN INSTALLING THE UNIT,
AND WHEN PERFORMING CHECKS.

10-2. BIAS ADJUSTMENT.

After interconnecting the power supply to
its proper power source andtothetransceiver, the
transmitter bias must be adjusted fo achieve
optimum fransceiver performance. Before gsetling
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the BIAS ADJ. control on the panel of the trans-
ceiver {see paragraph 5-4 or 8-3) set the bias
adjustment control {R309) on the power supply
for maximum bias voltage. (Turn the control fully
clockwise.)

10-3. COVER REROVAL.

Remove the ten serews holding the basge
plate of the unit and 1ift the plate, This will pro-
vide visual inspection for all the components in
the power supply. The end exirusions and com-~
ponent board may be further exposedbyremoving
their mounting screws as required.

REPAIR PARTS LIST

Schematic Hallicrafters
Symbol Description Part Number

C301 Capacitor, 2000 gF, 15V, 120002142
Eiectrolytic

c3oz2 Capacitor, 50 ¥, 150V, 120-002143
Electrolytic

303,304 Capacitor, 40 p¥, 450V, 120-002144
Electrolytic

€305 Capaeitor, 20 uF, 450V, 120-602145
Electroiytic

CB30 Circuit Breaker 120-002146

CR301 Dicde (200V @ 14) 120-002147

CR302 Diode (600V & 14) 126-002428

CR303 Bridge, Rectifier Assembly 120-002148
(60OV @ 1A)

CR304 Bridge, Rectifier Assembly 120-002149
(1200V @ 1A,

R301,303 Resistor, 1500 Ohms, 10%, 451-252152
1/2 Watt, Carbon

1302,304 Resistor, 150 Ohms, 10%, 451-252151
1/2 Watt, Carbon

R305,308 Resistor, 0.47 Ohm, 10%, 453-032000-47

314,315 2 Watts, Wire Wound

R307 Resistor, 5.6 Ohms, 10%, 453-032066
2 Watts, Wire Wound

R308 Resistor, 0.5 Ohms, 10%, 120-002158
5 Watts, Wire Wound

R399 Resistor, Variable, 10K Ohms, 120-002150
Bias Adj.

R310 Resistor, 22K Ohms, 10%, 451252223
1/2 Watt, Carbon

R211,312, Resistor, 100K Ohms, 10%, 451-652104

313 2 Watts, Carbon

K301 Relay, Primary Switch 120-002151

X302 Relay, Starting 120-002152

T301 Transformer, Exciter 120-002153

T302 Transformer, FPower 120-002154

Q301,302 Transistor, Type 2N176 120-002155

©303.304  Transistor, Type MHT 1810 120-002156

TS301 Terminal Strip 120-002157
Cahle {2-conductor) 120-002429
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\ ‘ | 3
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Figure 22. Model P3-500-DC Power Supply, Bottam Yiew. 156-005823
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156-005860
Figure 23. Model PS.500.0C Power Supply, Schematic Diagrom.
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SECTION Xi
MOBILE MOUNTING RACK MODEL MR-400

The rack is equipped with a cable for con-
nection to the P5-500-DC Power Supply, an audio
connector brought out fo the side for a speaker,
and provisions for convenient connection to the
mobile antenna cable.

The padded side panels of the mounting rack
fit snuggly against the transceiver for a secure
installation. Spring loadedhasps secure the trans-
ceiver inthe rack for ready installation or removal
of the transceiver without the use oftools.

Details for installing thiseguipmentinave-
hicie are described in paragraph 3-10 of this
manual,

REPAIR PARTS LIST

Schematic Hallicrafters
156.016375 Symbol Description Part Number
Figure 24. Made! MR-400 Mobile Mounting Rack.
Bracket, Mounting 067-01087G
11.1. DESCRIPTION. Strap, Mounting 076-003202
Cable, Power (192-inches) 087007656
Hallicrafters Model MR-400 Mobile Mount- Clamp, Cable 0768-002744
ing Rack is a sturdy, compact unit designed to Grommet, Rubber 016-002339
facilitate mobile installation of the Model SR-400 J402 Connector, Phone Typs 036-000338
Transceiver., This mounting rack, with mounting {Speaker)
bracket and straps supplied, permits transmission J401 Connector, Power (12-pin)  010-002585
hump, floor, and/or under dash mounting of the J403 Cornector, RF Type (Antenna)035-200082
transceiver {see ficures 6 and 7). Guide Pin 074002702
Catch 030-~000932-001
Strike 030-0000932-002
Pad, Side Bracket 014-.000517
BROWN NO.IZ 5 HEATERS“
e [ e e
RED/ -130V}
0 - CDJ = WHITE NGIB | |, L oany
&03 . E‘ll C;S— RED NO18 + 2 +270QV
i 79551 ON POWER
I bre ety Ps 500 be
BLACK roi2 6 GRQUND
_i WHTE NosB
- 4 SWITeH
J402 & ORANGE NOSB | | o oo
SPEAKER 4
ANTENNA
J403 SEE NOTE
@ ~~~~~~~~~~~~ £
NOTE! ) )
THE AREA DUTTED IN SHGWS WIRING
NECESSARY {F A COAXIAL CONNECTOR
iS5 AFFIXED TO THE SIDE OF THE
MOUNTING RACK AND INTERNAL COAXIAL
CABLE ADDED BETWEEN THIS CONNECTOR
AND JS0O3. 1F DESIRED, THE ANTENNA
MAY BE CONNECTED DIRECTLY TO J403.
156-508844

Figure 25. Mode! MR.400 Mobile Rack, Schematic Diagram.




SECTION Xl
MODEL HA-20 DX ADAPTER

Figure 26, Hallicrafters Mode! HA-20.

12-1. DESCRIPTION.

The HA-20 is a selfpoweredaccessoryunit,
for use with an SR~400 or SR-2000 transceiver,
it enables the operator to select transmit and
recelve frequencies that are separatedbyasmich
as 500 KC within any band segment. It also pro-
vides the choice of twotranceive frequencies when
manuaily switched, (HA-20 FUNCTION switch},
between R & T and STBY, The HA-20 provides a
position, (DUAL R) that permits the operator to
monitor two receive frequencles simulianeously,
separated by as little as 5 KC or a8 much as 500
K C, In this position the transmitier poriion ofthe
irangceiver ig inoperative,

The HA-20 calibration may be checked
against the 100 KC crystal calibrator inthe trans-
ceiver. A red panel indicatorlight provides visual
reminder when the HA-20 is conirolling the
frequency, With the HA-20 OPERATION switchin
the OFF or STBY position, normal trancelver
operation is restored,

A VSWRER indicator, complete with calibrated
. VSWR meter, METER switch, and METER SENS,
~-control is also included in the HA-20, An external
“coupler is suppliedfor sampling the 50-ohm trans-
- mission line. This unit will handle the full output of
sthe SR-400 or SR-2000 and may be permanentily

156-00821%

connected in the llne for full time indication of
VSWR or relative fransmitter power output, This
unit may also be used for checking other antenna
systems up to approximately 450 MC. Power re-
guired for full scale forward meter reading varles
with frequency and will be approximately 50 watts
at 1,8 MC and 1 watt at 450 MC,

12.2.  BSTALLATION,
To install the HA~20 with either the SR-400

or 3R~2000, proceed as foliows:

1, Remove the 11-pinjumper plug fromthe
ACCESSORY socket {rear of transceiver),

2. Install the 1ll-pin cable plug from the
HA-20 in the same socket,

3. Connect the 50-ohm ceoaxial cablefrom
transceiver ANTENNA oufput to VSWR coupler
receptacie marked TRANSMITTER, R

4, Connect the 50-chm antenna cable to
VEWH coupler recepiacle marked ANTENNA,

5, Connect the black wire from VSWR
coupler to ferminal marked FWD on rear of
HA.20,

8. <LConnect the red wire toterminal mark-
ad REY.
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7. Conneet the outer shield of this 2 wire
cable to terminal marked GND,

8, Install ACline cordintoreceptacle sup-
plying 105/125 volts, 60 cycles, 20 watts,

CAUTION

To prevent meter damage, rotate METER
SENS. control counterclockwise to MIN,
until transmitter power oufput level has
been established, Rotate clockwise as
necessary to obtain desired meter indi-
cation,

12.3. OPERATION.

Tune the franscelver on the desired band.
Set the FUNCTION switch on the transceiver to
REC,

1. Rotate the HA~-20 FUNCTION switch to
STBY and allow several minutes for warmup.

2. To check the HA-20 dial calibration,
turn on the crystal calibrator in the transceiver.
Tune the fransceiver dial to the 100 EC point
nearest the desired frequency and peak the PRE~
SELECTOR.

3. Botate the HA-20 FUNCTION swiich to
R & T,

4. Rotate the HA-20 dial to the 100 XC
point nearest the desired frequency androtatethe
HA-20 CAL, ADJ, control as necessary to obtain
zero beat,

5. Turn off the crystal calibrator in the
fransceiver.

8. Rotate the HA-20 dial to the desired
frequency and repesk the PRESELECTOR on the
fransceiver if necessary.

7. Rotate the HA.20 FUNCTION switch to
o At this time the transceiver VFOisrestored
to operation. The HA-20 will control the transmit
frequency and the transceiver VFO will control the
receive frequency. No further manual switching
is required.

CAUTION

When phone operation is used, the HA-20
must be kept within the phone portion of
the band. The PRESELECTOR should al~
ways be tuned o the transmitfrequency,

Some degradation in receiver galn may be
noted on the lower frequency bands, when re-
ceiving a frequency far removed from the fre-
quency at which the transmitter was tuned. As
stated above, the PRESELECTOR ghould always
be tuned to the transmit frequency.
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To restore normal transceiver opera-
tion, turn the HA-20 OPERATION switch to STBY
or OFF,

12-4. VSWR METER OPERATION.

Preliminary checks on any antenna system
should be made at reduced power, to avoidpossi-
bie transmitter damage and to minimize QRM,

1, Tune transmitter to desired operating
frequency.

2. Place HA-20 METER switch in CALIB,
position.

3. Adjust HA-20 METER SENS. control
and/or transmitter output level for exactly full
scale meter reading (CAL mark).

4, Without disturbing level adjustments,
turn HA-20 METER switch to VSWE and read
the standing wave ratio on the upper meter scale.

Checks may be made at the low, mid and
high frequency portions of a bandtodetermine the
antenna characteristics, so that proper matching
adjustments may be made,

Adjustments on the antenna system should
always be made for the lowest possible VSWR
reading at the frequency you normally operate.
Readings higher than 2:1 should be considered
excessive and steps should be taken to correct
the antenna system, Never attempt to prune the
coaxial feed-line to reduce this reading. The
adjustment must be made at the antenna.

As previously stated, this VEWR meter may
be used for checking other antenna systems. No
AC powsr is required for the HA-20 when using
the VSWR meter; therefore, it can be used at any
convenient place,

12.5. CIRCUIT FUNCTIONS V5. OPERATION
SWITCH POSITION.

OFF 117 VAC line open.
Bias line to transceiver VFQ
grounded. Transceiver VFO op-
erates in receive and fransmit,

STBY 117 VAC applied to HA-20,
Filament, B+ and dial lights on.
Bias line to transceiver VIO
grounded, HA-20 V¥O biasedoffby
trangeceiver, Transceiver VFO op-
erates in receive and transmit.




T 117 VAC supplied to HA-20,
Filament, B+ and dial lights on,
Transceiver VFO operates in re-
ceive only, HA-20 VFOoperatesin
transmit only, Red panellightonin
transmit only.

117 VAC supplied to HA-20,
Filament, B+ and dial lights on,
Transceiver VFO turned off, HA-20
VFO controls both transmitandre-
ceive frequencies, Red panel light
on in transmit and receive,

117 VAC supplied to HA-20,

R&T

DUAL R

Transceiver VFO and HA-20 VFO
both in receive. Both VFO's off
in fransmit, Red panel light on in
receive only,

NOTE

In DUAL R function the two VFO's will
produce a beat note if tuned to less than
5 KC apart,

12.6. CHASSIS REMOVAL.

Remove the four retaining screws at the bot-
tom of the cabinet and slide the chassis and panel
assembly out of the front of the cabinet,

12-7.  TUBE AND DIAL LAMP REPLACEMENT.

Access to all tubes and dial lamps may be
had by removing the four chassis retaining screws
at the bottom side of the cabinetand sliding the
chassis and panel assembly out of the frontof the
- cabinet,

12-8.  VFO CALIBRATION ALIGNMENT.

A, Mechanical Index

As each 100 KC mark on the main dial
indexes with its fiduclal, the zero mark on the knob
dial should also index with its fiducial, Hthere is
a fixed error betwsen these dials, remove the
tuning knob with a No, 8 Bristol set screw wrench
to expose the knob dial bushing, Set the main dial
0 any 100 KC mark, Loosen the knobdial set screw
ith a No. 6 Bristol wrench and rotate the knob
dial with respect to the knob ghaft until the zero
mark lines up with its fiducial. Tighten the set
screw, Replace the knob withapproximately1/32
¢h clearance between the knob andypanel,

If a service opsration involved dis-
coz}.nectmg the VF¥O gang from the gear drive,
ndex the gang as follows:

1. Rotate the tuning knob clockwise
the mechanical stop.

Filament, B+ and dial lights on,

2. Loosen the two No, 6 Bristol set
screws holding the drive gear to the VFO gang
shaft,

3. Rotate the gang capacitor to fully
mesh the capacitor and tighten one of the set
SCrews,

4. Rotate the knob exactly 30 KC in
the counter clockwise direction.

5. Loosen the set screw again and
without disturbing the VFO gang setting, turn the
tuning knob clockwise o the knob dial zero.
(The main dial will now also be indexed at the
high freguency end of the dial.)

6. Tighten both set screws securely
and replace the VFO compartment cover, before
recalibrating the VFO electrically,

B. VFO Calibration {Trimmer Adjust-
ment Only).

A trimmer capacity correction is in-
dicated if the dial calibration checks across the
dial, at the 100 KC check points, consistently
falls to one side of the fiducial and cannot be
corrected by the CAL ADJ. control, The main
dial and knob dial must be correctly indexed
as outlined in paragraph 12-8, A and the calibra-
tion check should be run with the transceiver
FUNCTION control set at 1.SB, Recalibrate the
VFO as follows:

1. Remove and operate the chassis
assembly outside of the cabinet {see paragraph
12-6) to gain access to the adjustment screw of
trimmer C4, See figure 29 for location of the
trimmer,

2. Set the transceiver controls as
follows: BAND SELECTOR at 3.5, OPERATION
at REC,, FUNCTION at 1.8B, PRESELECTOR
at 80M segment, QFF/CAL at CAL, NOISE
BL.ANKER at OFF, and RIT CONTROL AT OFF,

- 3. Center the CAL ADJ. control on
the Model HA-~20 DX ‘adapter. The dot on the
knob should fall at top dead center.

4, BSet the dial for sexactly 3500 XKC
{red 500 on main dial and black zero on knoh
dial). Rotate the Model HA-20 FUNCTION switch
to the R & T position, Carefully adjust trimmer
C4 for zero beat,
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Figure 27. Model HA-20 Voltage ond Resistance Chart.
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Figure 28. Model HA-20 Top View.
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5. Check calibration across the dial
at the 100 KC check points, If the frequency error
ig less than approximately 2000 CPS, the cali-
brafion is within zcceptable limits, If the ervor
increases and exceeds 2000 CPS at the high fre-
guency end of the dial, the VFO will require a coil
adjustment in addition {¢ the trimmer adjustment,

C. VPO Calibration {(Trimmer and Coil
Adjustments),

If the dial error progressively in-
creased in the same direction with the high fre-
quency end of the dial running out more than 2000
CPS, both coil L1l and frimmer €4 will require
adjustment, Recalibrate the VFO as follows:

1. Set the transceiver and DX adapt-
er controls per steps 2 and 3 in paragraph 12-8,
B,

2, Set the tuning dial for exactly 4000
KC (VFO = 4350,000 KC) and adjust coil L1 for
zero beat,

3. Set tuning dial for exactly 3500KC
{VFO = 4850.000 KC) and adjust trimmer C4 for
zero heat,

4, KHepeat steps 2 and 3 until both the
3500 KC and 4000 KC settings are exactly on
freguency.

5. Cheeck the calibration across the
dial at the 100 KCpoints, Ifthe frequency error is
iess than 2000 CPS, the calibration is within
accepiabie limits, ¥ the error isinexcess of 2000
CPS at any of the midpoints, with the end limits at
zero error, the VF¥FO capacitor €5 should be
"knifed”. This operation shouldnot be attempted by
other than quaiified personnel thoroughly familiar
with the technique,

8,  Set the dial at 3800 KC and tune {0
exact zero beat with the marker crystal oscillator,
Switch the FUNCTION control on the transceiver
from LSB io USB. If the freguency shifts more
than 15 CPS, the VFO corrector trimmer C18 must
he adjusted per paragraph 12-8,D.

D, VFQ Corrector Adjustment,

The VFO corrector trimmer {(C18)
shifts the VFO frequency approximately 3000 CPS
to correct for the difference infrequency between
the upper andlower sideband BFO/carrier crystal
frequencies, Thefrimmer is switched intothe VFO
circuit in the upper sideband mode. To check the
corrector trimmer setting, operate the trans-
ceiver in the LSB mode and tune with the DX
adapter {R& T position} to zero beal with the 3800
KC marker freguency, Switch to USBmode, There
should be less than a 13 CPS changein frequency,
H the change is more than 15 CPS, carefully ad-
just trimmer C19 until the difference between USB
and LSB is less than 15 CPS.

NOTE: HA-20 parts list follows SR-400 parts list on back of fold-out sheet.

156-008221

Figure 29. Mode] HA-20 Bottom View.
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Figure 30. Model HA-20 Schematic Diagram.
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52 500V, Ceramic o R
59,88 453-110471-134

89,138,
139,192
©94,137

101
C102

€103

Ci64

L1058

(933 )

5 BF, 10%, 5

476 PF, 10%, 500V,
M

Variable, 1.

Description rigtion

CAPACITORS CARPACITORS {CONT)

PF, 453-110181-134
£8
PE, 483-110121-234
' ica
:9? PF, 7y 485-110271-234
,14%,
181,
1206,

0. ZE;eP 14
Paper
c214 50 BF,
vt 1
100 PF, 10%, 500V, k !
Mica 0987

493-110102-224 451-252108

044-100457
493-110220-131

047001871

130,13
188,193
213
18 PF,
Mica
10 PF,
300V, 3

33K Chm
220K Chm

470 Oy 451252471
-100442
, 47K Ohm 451-252473

493-110211-224

, 1000 Ohm

G s imEan. o 330K Olun 451252334
49%.% 1?296‘25% 220 O?jm 4;1,222251
493-121660-234 0,88, 6800 Chin 451255882

479-615220

D02503-009

047-002503-004

047-001308

044000843

12 PF, B
Trimmer

SERVICE REPAIR PARTS LIST

TORS (CONT)

neg 33K Ohin, 1 Watt

RT3,80,54, S8K Ohm

57,127

BE1,135, £80 Ohm

146,187

REY

R99,173

RE1 025002810

025-002087

199,120 0D25-002085

R100

3300 Oiﬁrz
19}& C&hn
2 Obm,

27K Ohm
5600 Ohm
SZh Chm, 1 Watt

10 Megohm

*ALL RESISTC

951~003347
0531-00334%

051-003346

050-001051

003467
050-003
053-000
053-0005
050-001045
0B0-000890
059-000881

055-000468

090001639

$B0-900001

E *
Tube, Ty
Tube, Type

050-001044 -0

G

019-301980

010-100058

035100041
Q06-2006707

010101588

010-002932

H82-000268 DS

il
. DS4
S1C,D,F, M1
s £
51G D812
S1K ’
080-00
060-00279
57
58 060-000440
010855 K1
G87-D13218 X2

0687-010032

087-013337

Bottom Rivet
inet Top

Description

or, K;;;;Z:r, PRE-

Ptzoﬂu&:

Soek
V2,3,5,11)

Socket, Tube, §~Pin

{v4,8,8,14,20)

cket, Tube, 9-Pin

ackliash

Diai Cord
Idier 14 ollower

Hallicrafters
Fart Bumber

CELLANEQUS {CONT)

048000851

016-201072

¥ 150-008808

026-0301173
026-001170
026-001002
D26-001171
026001188
028-001089
5268-001174

030-000793
$86-0008590
082-000576-001

036-200215
038-100041

31814-001
03 T40-001

015-001762~001
015-001773

085-0008%0
039-000874
HO7-000850

3-007054
43’53 05888

010~ ‘3!32”72

P

$74-002587
074002888
074-003104

074-002105
074-302791-003

074-002758-003
067-018604
0689-001590
150-003281
DU8-200707
008000984
£86-000743

1 008-100320

008000048
G0B-001084
B08-200847
o08-001112
G06-20089%
408-001131

008001184
075-000841

075200810
G75-001008
422-000747
022.0006753
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SERVICE DATA FOR NEW HALLICRAFTERS

COMMUNICATIONS PRODUCTS
MODEL SR-400 "CYCLONE II" MODEL CR-44A
COMMUNICATIONS RECEIVER DIRECTION FINDER
PORTABLE RECEIVER

MODEL SR-400 CYCLONE II

Latest version of the Model SR-400. Precision built, compact, high performance trans-
ceiver. Designed for transmission and reception of single sideband (8SB) and continuous
wave (CW) signals on the 80, 40, 20, 15, and 10 meter Amateur Bands.

Operates with the Model P5-500-A-AC power supply for fixed station and/or P-500-DC
power supply for mobile operation.

MODEL CR~44A

Five-band direction finder portable receiver, Covers standard AM and FM broadcast,
longwave navigation (185-400 kHz), marine and shortwave (2-5.2 MHz), and public
safety, weather, police and fire (152-174 MHz) frequencies, with direct readout azimuth
indicator and null meter.

Complimentary copies of the service data are enclosed. Additional copies can be obtained
as follows:

PART NO. DESCRIPTION NET PRICE

094005321 Operating and Service Instructions $3. 00
Model SR-400

084005394 Service Data $1.00
Model CR-44A

Kindly address your reguest for literature to The Hallicrafters Co., Product Service
Department, 600 Hicks Road, Rolling Meadows, Illinois 60008,




