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1.1 UNPACKING

Carefully lift the 515-1 out of the packing ma-
terial. Examine the unit for visible damage.
If the receiver has been damaged in shipment,
save the carton and packing material, and notify
Look for the war-
Check that tubes
and crystals are seated properly in their
sockets. Check all controls and_switches for
freedom of action. A cloth bag, tied inside the
receiver, contains small hardware, tools, and
spare items. See tables 1-1 and 1-2.

1.2 MOUNTING AND CABLING FOR
51S-1/1A/1F/1AF

Connect 518-1/1A/1F/1AF Receiver as shown
in figures 1-1 and 12 Figures 1-3 and 1-4
show outline and mounting dimensions for
518-1/1A and 518-1/1A with 351E-4 Mount.
Figure 1-5 shows outline and mounting dimen-
sions for 518-1F/1AF.

1.2.1 Power Cable

The power cable kits available for the $-11F
are listed in table 12 For 115-volt opera-
tion, connect the gray ac power cable to the
Make sure that the key slot of the
9-pin cable connector is aligned with the key
of the chassis connector. Plug the power cable
into a 115-volt ac outlet. If the outlet is not
equipped with a mating receptacle, use the
power cable adapter, and ground the green wire
of the adapter. For 230-volt operation, use the
black ac cord to connect to a 230-volt ac out-
let. For the 51S-1A/IAF, a 28-volt de cord,
with mating plug for the chassis connector, is
furnished.

‘aution

If both the 115-volt and 230-volt cables are on
hand, be sure the correct cord is used for the

power source. If the 515-1 is plugged into 230
volts ac with the gray cord, the receiver may
be damaged. Use 15-ampere fuse for 115-volt
operation, and a 0.75 ampere fuse for 230-volt
operation.

1.2.2 Audio Outputs

Connect a 4-ohm speaker, equipped with a phono-
type plug, to the jack marked 42 on the rear
of the 518-1. If the speaker is equipped with a
line-to-voice-coil ~ transformer, connect the
phono plug to the jack marked 6002 UNBAL on
the rear of the receiver.

Earphones equipped with PL-55 type connector
may be plugged into the jack marked PHONES
on the front panel. Plugging in earphones
automatically disables the speaker connected to
the 49 jack. A speaker connected to the 6002
UNBAL output will not be disabled by plugging
earphones into the PHONES jack.

1.2.3 Antenna

The ANT jack on the rear of the 518-1 is pro-
vided to connect a 52-ohm transmission line to
the receiver. The transmission line should be
equipped with a phono plug.

1.3 MOUNTING AND CABLING FOR51S-1B

Figure 146 shows outline and mounting dimen-
sions for 518-1B with 350D-5 Base Shockmount.
An aluminum mounting plate is fastened to the
bottom of the 51-1B instead of the rubber feet
used on other 51S-1 series receivers. The
51S-1B mounts on the shockmount so that the
rear flange of the mounting plate fits into a
channel in the rear of the shockmount. Thumb-
nut operated clamps engage tabs on the front
of the mounting plate to secure the receiver on
the shockmount.
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Figure 1-7 shows the junction box on the rear
of the 51S-1B. The junction box provides
military-type connectors for power, control,
audio, and antenna. Figure 7-4 is a schematic
diagram of the junction box.

1.4 SUPPLEMENTARY INSTALLATION DATA
FORS51S-1/1A/1F/IAF

141 If. Output

The 5181 Receiver is equipped with an IF OUT
jack located on the rear of the chassis apron.
Intermediate-frequency output from this jack
is available for operation of an RTTY converter,
oscilloscope, or other device requiring a 500-
kHz if. input signal. The IF OUT jack mates
with a phono plug.

1.4.2 External RF Gain

The EXT RF GAIN jack on the rear of the re-
ceiver provides means of connecting a remote
gain control to the 51S-1. A cable connecting
the receiver EXT RF GAIN jack with the remote
location should be terminated with a 250K po-
tentiometer connected as shown in figures 1-1
and 12, The minimum resistance position of
the potentiometer will result in maximum re-
ceiver gain. When receiver gain is to be con-
trolled in this manner, the RE GAIN on the front
panel of the receiver should be left set at maxi-
mum (fully clockwise), and one of the options
of figure 12 must be used. As shipped, J7 is
jumpered to ground through T4 secondary. The
strap on terminals 2, 3, and 4 of the rear apron
terminal board must be removed when external
of gain is used and new jumpers made of wire
for the options shown. Jack JT must not be left
open or ungrounded or the receiver will be
muted.

1.4.3 Mute

The MUTE jack on the rear of the 518-1 chassis
rovides connections for external standby-
receive switching. The external switch may be
contacts of a transmit-receive relay.  For
roper muting of the 51S-1, the contacts of a
transmit-receive relay should be in closed posi
tion during receiving and open position during.

section 1
installation

transmitting. When muting is being used, the
OFF-STBY-ON-CAL switch on the front panel
of the 515-1 must be in the STBY position

1.4.4 Sidetone

The SIS-1 is equipped vitha SIDFT{NL input
jack on he

frequency moni onng slgnal ay be injected
e i jack for all BMISSION switeh settings
except AM. The jack mates with a phono plug.

1.4.5 Line Output

The 6002 terminals of the terminal block on the
rear of the 51S-1 provide a 600-ohm balanced
output to mateh a telephone line or a remote
monitoring_ arrangement. Refer to figures 1-1
and 1-2. igure 1-2 shows various options for
these connections

1.4.6 External VFO Connection

An external vio jack, J6, labeled EXT VFO, is
located on the chassis near the vfo subassembly.
This jack is a switching type which opens its
contacts when a plug is inserted.

cillator for improved stabi
bration, or fixed-channel ~selection purposes.

When an_external signal source is used, such
as stabilized master oscillator or crystal-
controlled oscillator, the injection frequency
must be between 3.5 and 2.5 MHz. In addition,
the 51S-1 must be tuned to the desired channel
frequency after each change in injection fre-
quency. Disconnect the vo B+ line to prevent
creation of a spurious response and shunt the
output of the external signal source with a
220-mh 1f choke to provide a low-resistance
de path for the cathode current of mixer VAA.

Jack J6 mates with a miniature phone plug, such
as Electrocraft CR (manufacturer's catalog no.

13
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200-2) or Switcheraft Inc., TA (manufacturer's
catalog no. XA-7956); military-type plugs are
MIL-F-3115 ami MIL-F-642,  respectively;
Collins part numbers are 361-0051-00 and
361-0119.00, respectively.

1.4.7 Rejection Tuning
The Q-multiplier may become slightly detuned
during shipping. Refer to paragraph 4.4.13 for
alignment procedure.

1.5 SUPPLEMENTARY INSTALLATION DATA
FORS51S-1B

151 If. Output

The SISB Roceiver is cauipped with an ¥
OUT jack located on the rear of the chassis

«ck is available for operation of an RTTY
converter, oscillosco) device
quiring a 500-kHz if. mput signal. The IF O1
jack mates with a phono plug.

1.5.2 External RF Gain Control Line

The external rf gain control line on the 51S-1B
is not connected to terminal 2 on TBI as it is
on other 51S-1 series receivers. A 100-ohm
resistor terminates the external rf gain control
line at J7.

15.3 Mute

Connector J101 on the 51S-1B junction box pro-
vides connections for external standby-receive

switching as shown in figure 7-4. The external
switch may be contacts of a transmit-receive
relay. For proper muting of the 51S-1B, the
contacts of the transmit-receive relay should be
in closed position during receiving and_open
position during transmitting. When muting is
used, the OFF-STBY-ON-CAL
front panel of the 51S-1B must be in the STBY
position.

15.4 Sidetone

The 518-1B is equipped with a SIDETONE input
jack on the rear of the chassi i
monitoring _signals

jack for all EMISSION switch settings except
AM. The jack mates with a phono plug.

injected into this

1.5.5 Line Output

Connector J101 on the 51S-1B junction box pro-
vides connections for a 150-ohm interphone
line as shown in figure 7-4.

6 External VFO Connection

Provisions for connection of an external fre-
quency standard to the 51S-1B are the same as
those described in paragraph 1.4.6 for other
518-1 series receivers.

%

1.5.7 Rejection Tuning

The Q-multiplier may become slightly detuned
during shipping. Refer to paragraph 4.4.13 for
alignment procedure.
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Figure 1-8. §1-1/1A Receiver, Outline and Mounting Dimensions



section
installation

14

-
|
|

- mom amre voLes

VIEW OF MOUNTING TRAY

- g
* & RENouE From TRAY

SIDE VIEW MOUNTED.

®

OO

FRONT VIEW

REAR VIEW

Figure 1-4. 515-1/1A Receiver, Outline and Mounting Dimensions with 351E-+ Mount




section
installation

[

eINm i

°

by

——" I} SmrEse
L e - H = +
FLUSH MOUNTING. T oD wouNTING

Figure 15, §1S-1F/1AF. Hinged M




section 1
installation

et s

2w Lo
24 wimiour Loso

i

SHOCKMOT FEET DINENSONS

@) 17

SwaY foR SHOCKMOWT TRAY, LOAOED. S 318 1
2703 D APPLIES oy WHEN ABAPTER PLATE 1S HOUNTED oW

3w W acr 17 (o

Figure 1-6

p—



section 1
installation

I
\
|

o Qo
O

s
®
| res:
Tome ot weionT 27
,_L\ ST wrox 159 o Lok e
PEIN
S
[ .,zjjg.
R N ®

RECEPTACLE UG-825 8/u BNC
COLLING PART No. 357367000

Figure 1.7, 515-1B Receiver, Installation Details



section 1

installation
s o ik sisERRTn s
i st o
; ST — ——_—
. e S AT
. sl S st
' - N—— s
i e S
g —
) - SivGaE

*115voltac power cablekit, CPN 5547055-00, i supplied with 51518

Table 1-2. Power Cable Kits Available for 51

COLLINS.

QuantiTy DESCRIPTION AR NUMEER.
L15VOLT AC POWER CABLEKIT 55105500

1 Pawer cable 547219500

1 Adapterslug 368013800

2 Fuse, 15 amperes 264000700
230¥0LT ACPOWER CABLEKIT 554.7086.00

' Powercable 542.2674.00
250427000

Fuse 0.75 ampere




2.1 GENERAL

Make sure that the 51S-1 is connected to the
(See installation section.)

carphones) are connected to the proper jacks of
the518-1
2.2 FREQUENCY READING

Frequency is read on the 51S-1 by adding the
indications of the megahertz counter, tenth

OFF- ON-STBY-CAL
Switcw

proNES

MEGACYCLES
JACK (VEGANERTE)
SElEcTon

RF GAIN
conTroL

TENTH WHZ
counter TUNING

TuNING
ConTroL

section 2

operation

megahertz counter, and kilohertz dial. See
figure 2-1. The frequency indicated is 5.295
megahertz.

2.3 SINGLE-SIDEBAND RECEPTION

a. Turn the OFF-STBY-ON CAL switch to
the ON position.

b. Turn the MEGACYCLES control to obtain
an indication on the megahertz counter cor-

responding to the desired band

REVECTION  weTER
SwiTcn  METER

Y

EMiSSION  LocAL aF
SWITCH  GAIN CONTROL.

Figure 1. Operating Controls
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c. Turn the RF GAIN control fully clockwise.

d. Move the EMISSION switch to USB for
upper sideband reception or to LSB for lower
sideband reception.

e. Set the AF GAIN control for a comfortable
listening level.

f. Turn the tuning knob to obtain the most
natural-sounding audio output.

g. Adjust the RF GAIN control to the position
that yields the best reception to background
noise ratio.

h. Readjust the local AF GAIN control if
necessary.

An interfering heterodyne may be tuned out by
adjusting the REJECTION TUNING control for
minimum interference.

Relative rf input levels (signal strengths) may
be observed by moving the RF - DBM - 0
DBM selector to RF position. To adjust the
LINE AF GAIN, set the meter switch to the 0 or
10 DBM on and set the LINE AF GAIN
adjust to the desired level. The LINE AF GAIN
adjust is a screwdriver adjustment located in
the center of the local AF GAIN control knob
(see figure 2-

2.4 CW RECEPTION

a Move the OFF-STBY-ON-CAL switch to
ON position

b. Turn the MEGACYCLES control to obtain
an indication on the megahertz counter cor-
responding to the desired band.

c. Turn the RF GAIN control to fully clock-
wise.

d. Move the EMISSION switch to USB position.
If interference is present, move the EMIS-

position,
strength.

tune for a definite peak in signal

f. Turn the AF GAIN control to approximately
12 o'clock position, and adjust the RF GAIN
control for a comfortable listening level.

2.5 AMRECEPTION

a Move the OFF-STBY-ON-CAL switch to
ON position

b. Turn the MEGACYCLES control to obtain
an indication on the megahertz counter cor-
responding to the desired band.

c. Turn the RF GAIN control fully clockwise.
d. Move the EMISSION switch to AM position.

e. Set the local AF GAIN for a comfortable
listening level.

f. Turn the tuning knob to obtain the best
reception.

g. Adjust the RF GAIN control to obtain
the best reception to background noise ratio.

h. Readjust uu- Iocal AF_GAIN control if
necessary t line AF GAIN control to
Sbvaim desied inelevel.

An interfering heterodyne may be tuned out by
adjusting the REJECTION TUNING control for
‘minimum interference.

During AM reception (EMISSION switeh in AM
position) with an interfering signal present, the
resulting heterodyne may be tuned out by either
of two settings of the REJECTION TUNING con-
trol. However, only one of the settings will
allow the desired signal to be detected properly.
Select the REJECTION TUNING setting which
yields the better intelligibility.

SION switch to CW.

e. Tune in the sij
knob,

nal by turning the tuning
If the EMISSION switch is in the CW

22

d/or  selective fading are
|)resenl,, better rosoption of AM signals may be
obtained by moving the EMISSION switch to
USB or LSB position, zero beating the desired



carrier and proceeding as in_paragraph 2.3,
steps f, g and h. Move the EMISSION switch
to cither USB or LSB, whichever results in the
better reception.

2.6 CALIBRATION

a. Move the OFF-STBY-ON-CAL switch to
CAL positios

b. Move the EMISSION swi

h to USB or LSB.

¢, Turn the tuning knob to obtain an indica-
tion of 0 kHz on the kilohertz dial. (The
megahertz counter and tenth megahertz
counter reading should be close to the desired
frequency of operation.)

section 2
operation

d. Turn the tuning knob to obtain an indi-
cation of zero beat.

e. Using the ZERO SET knob, move the hair-
line to 0 on the kilohertz dial.

f. Return OFF-STBY-ON-CAL switch to ON
position

27 DIALLOCK

a. To lock the tuning knob at a particular
frequency, move the dial lock mechanism,
located under the tuning knob, in a counter-
clockwise direction.

b. To unlock the tuning knob, turn the dial
lock mechanism in a clockwise direction.

23/2:4



3.1 GENERAL

a block diagram of the 51S-L,
4 schematic diagram of the
 Figure 722 s 2 schematic diagram of
is a partial schematic
wing the complete (mnu
end switching arrangement. The 5
dual- or triple-conversion communications re-
ver which Sperates in the range of 0.2 to 30
e 0.2- to 2.0-MHz portion of
intonded_ for.laboratory appli-
cations and broadeast monitoring.  In this
range, internally generated spurious whistles
KHz, 666 kHz, 1000 kHz, 1500
. Triple conversion is used
Hz bands, and double con-
version is used for the 7.0- to 30.0-MHz bands.
For 7.0- to 30.0-MHz operation, the 14.5

Fu,ure 32
fi
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are bypassed.

The 518-1 is basically a 2.0- to 30.0-MHz re-
ceiver with a bui ow-frequency converter.
The tuning mechanism, counter dials, and turret
are arranged so the two lowest bands, 0.2 to
1.0 MHz and 1.0 to 2.0 MHz, use the 28.0- to
29.0- and the 29.0- to 30.0-MHz bands of the

quency
in setting below 2.0 MHz (lowest band on the
turret), a segment switch, 6, connects the
low-frequency converter and its bandpass fil-
ter between the antenna and the turret input,
which is now the 29.0- to 30.0-MHz band.
When the megahertz counter setting is reduced
below 1.0 MHz, the segment switch, S6, main-
tains the requency converter _connection,
but the turret is changed to the 28.0- to 29.0-
MHz band. In this manner, the 28 positions
of the turret plus two positions of overtravel
provide 30 bands, each 1 megahertz wide. The
0.2-MHz limitation of the lowest band is a func-
tion of the frequency roll-off in the bandpass
filter and mixer considerations.
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32 CIRCUIT DESCRIPTIONS
3.2.1 RF Amplifier

Signals from the antenna are fed from J1 through
6 contacts to an impedance-matching trans-
former, L30. The output of L30 is coupled to
the first section of the double-tuned input net-
work. Refer to figure 3-1. The double-tuned
inputcircuits are composed of C40, L33, L32,
L31, CT1, L69, L68, L6T, and the components
mounted upon turret wafers Al through A5.
Al rf section components and turret wafers are
shown in figure 7-3. The first section of this
network is tuned by C40, Cp. Ly - Ly and
L33-L32- For any position of the Turrct,
L33, 132, L31, and C40 are in the circuit, and
the band changing is accomplished by connecting
the turret-mounted components in shunt. The
tuning slug of L32 is coupled mechanically to
the tuning control of the receiver, and is varied
to sccomplish urin throughout the 1-MHz band.
The second section of the network is tuned b
ond LOVLESLET, The vaming

t of L2 in the first section of
The turret-mounted components

This control positions the turret wafers so that
the proper set of components is connected into
megahertz infor-
Coupling between
the two sections of the input network is provided
by mutual inductance Ly,. The output network
consists of a single-tuned system using a band-
switching and tuning scheme similar to that of
the input network.

3.2.2 First Mixer
The first mixer, V2A, is a triode. The rf

signal is fed to the grid, and the hf crystal
oscillator signal is injected at the cathode.
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Figure 3-1. RF Input Circuits

The output network consists of a 14.5- to 15.
MHz bandpass filter for 2- to 7-MHz operation
and a 3- to 2-MHz variable, triple-tuned net-
work for 7- to 30-MHz operation. The slugs
of the 3- to 2-MHz variable if. network induc-
tors are coupled mechanically to the tuning
o the recsiver and tracked with_ the

duce the 1-MHz coverage for each band.
3.2.3 Second Mixer

During 2- to 7-MHz operation, the second
mixer, triode V3A, uses a 3- to 2-MHz varmble
if. for its output network. This is the same

output network that is used by the first mixer

cireult
operative dunngv t0 30-MHz operation.

3.2.4 Third Mixer

pentode V4A, receives its
to 2-MHz variable

The third mixer,
input signal from the 3-

32

SHORTED OUT ON 2uN2 a0,
SWiTcw s PART OF TURRET
Waren filwed

Simplified Schematic Diagram

if. network. The input signal from the first
or second mixer is fed to the grid of the third
mixer and the vfo signal is injected into its
cathode. An external vio signal may be in-
jected through J6 if external frequency control
is desired. Such an external injection signal
might also be a selected crystal oscillator fre-
quency if precise fixed channel tuning is de-
sired. In such a case, the tuning dial would
have to be set to the channel frequency in order
to properly resonate all the rf and if. gang-
tuned circuits.

The output network of the third mixer is se-
lected with the EMISSION switch on the front
panel. In USB and LSB positions, mechanical
filters FL2 and FL3, are used. These me-
chanical filters provide a 2.75-kHz bandwidth
for single-sideband reception on upper or
lower sideband, respectively. The CW position
of the EMISSION switch selects a crystal filter,
FL4. i
bandwidth for reception of CW signals.
AM position of the EMISSION switch selects a
network composed of two lightly coupled 500-
kHz if. transformers, T14 and T15, whicl
provides a bandwidth of 5-kHz for reception of
amplitude-modulated signals.




3.2.5 First IF. Amplifier

The first if. amplifier, pentode V5, receives its
input signal from the third mixer through one
of the four selective networks described in
paragraph 3.2.4. The output signal is coupled
to the Q-multiplier through if. transformer T1.

3.2.6 Q-Multiplier

The Q-multiplier, V6, is a twin triode. The
first triode section is a cathode follower, the
output of which is coupled to the cathode of the
second _triode  section. REJECTION
TUNING is being used, the signal from the plate
is coupled through a
parallel-tuned circuit to the grid of the second
if. amplifier. The parallel-tuned circuit con-
sists of L10S, C145, and Cl46 and a small
itor. These components,

form a_bridged-T rejection
The end of the parallel-tuned

second triode.
forms a Q-multiplier. The Q of L108 is 250.
The feedback loop has a gain of 10, resulting

JECTION TUNING control fully counterclock-
wise deactivates the rejection network by
forward biasing capacitance diode C315 into
conduction.

3.2.7 Second IF. Amplifier

The second if. amplifier, pentode V7, reccives
its input signal from the Q-multiplier net-
work. The output network of the second if.
amplifier is if. transformer T2. The secondary
of T2 is coupled to the third if. amplifier, V8,
and cathode follower V11A.

3.2.8 Third IF. Amplifier

The third if. amplifier, VS, receives its input
signal from the second if. amplifier through
transformer T2. The third if. amplifier output
is coupled to the product demodulator through
if. transformer T3 and to the AM detector
through C158.

section 3
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3.2.9 Product Demodulator

The product demodulator is composed of CRI,
CR2, CR3, and CR4 in a diode-ring configura-
tion. Signal from the beat-frequency oscillator,
V17, is injected into the product demodulator
at the junction of R135 and R136. The audio
output is fed to the SSB/CW preamplifier, Q1

the suppressed carrier of the SSB signal. The
demodulator functions as a mixer, and its out-
put is a full-wave rectified signal consisting
of the if. and bfo signals plus their mixing pro-
ducts. C161, L123, and C310 form a low-pass
filter that passes the if. and bfo mixing dif-
ference frequency and blocks the rest of the
demodulator output. mixing difference
frequency is the desired audio signal.

3.2.10 SSB/CW Preamplifier

The output impedance of the diode demodulator
is approximately 600 ohms. Transistor Q1
provides impedance match and gain between
The product demodulator and the following audio
amplifier g e SSB/CW preamplifier is an
npn_transistor, contietad. in 4 common emitter
configuration. Audio signals from the product
demodulator and_sidetone signals from the
cathode follower, VIIB, are coupled to the base
of Q1. The SSB/CW preamplifier output signal
is coupled from the collector of Q1 through
C165 to switch S2C. During SSB and CW opera-
tion, the contacts of S2C connect the audio
output signal to first locs) af amplifer, V145,
and the first line amplifier, V14

3.2.11 Audio Amplifiers

The 518-1 includes two, two-stage, audio-
frequency amplifiers.  The local amplifier,
consisting of and V12, provides audio
power to local headphones, speaker, or phone
patch. The line amplifier, consisting of VI4A
and V13, provides power for a 600-ohm remote
line.

’l‘he line out.put impedance of 51S-1B is 150
ms. Figure 75 is a partial schematic dia-
gram of me 51S-1B output cireuit.
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The first local and the first line af amplifiers
obtain input signal from cither the SSB/ICW
preamplifier, Q1, or from AM detector CR15.
The signal source, Q1 or CR15, is selected by
contacts of the EMISSION switch, S2. The first
local and first line af amplifiers drive their
respective second local and line amplifiers V12
and VI3 The line amplifier distortion is re-
duced by use of negative feedback from output
transformer T4 to the cathode of V14A

3.2.12 Low-Frequency Mixer

For receiving signals in the 0.2 to 2.0-MHz
range, the 51S-1 uses a low-frequeney mixer,
VI0A-VI6A, and converts the signal to the 28-
and 29-MHz bands. The low-frequency input
to the mixer is passed through a bandpass
filter, and the output of the mixer is tuned by
the turret and slug-tuned circuits. External
tuners for low-frequency operation may be used.
Jacks J14 and J13 o
vided for this use.
frequency tuner is used, the jumper between
J14 and J13 must be removed. - See figure 7-1.

3213 Oscillators

The calibration oscillator, VI6B, is a crystal-
controlled oscillator_operating at 100 kilohertz.
Variable capacitor €227 trims the frequency of
the oscillator. The output of the calibration
oscillator is coupled to the antenna jack, J1.

The low-frequency crystal oscillator, VI0B,
uses a 14-MHz crystal. The plate circuit of
this oscillator is tuned to the second harmonic
of the crystal. The low-frequency crystal
oscillator_operates only when the 515-1 is re-
ceiving signals in the 0.2- to 2.0-MHz bands.
The output of this oscillator is coupled to the
low-frequency balanced mixer, VI0A and V16A.
Capacitor C2 trims the erystal oscillator to
frequency.

The high-frequency crystal oscillator, V2B,
operates on all bar Frequency of oscillator
operation is determined by one of sixteen
erystals mounted on a wafer in the turret (see
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table 3-1). The proper crystal is selected by
positioning the band-switch MEGACYCLES
control. Individual turret-mounted piston
trimmer capacitors trim cach crystal to fre-
quency.

The 17.5-MHz oscillator, V3B, is crystal con-
trolled. This oscillator operates only when the
51S-1 is operating in the 2- to 7-MHz range.
The erystal may be trimmed to frequency by
variable capacitor C233.

The variable-frequency oscillator is a_ Colli
T0K-7 permeability-tuned oscillator. The fre-
quency of this unit is varied by changing the
inductance of L501. This change of inductance
is accomplished by turning the 51S-1 tuning

which is coupled mechanically to the slug
of L501. The output of the oscillator tube,
V15, is coupled to the cathode of the t
mixer through T501.

The beat-frequency oscillator, V17, is a 500-
kHz crystal-controlled oscillator which operates
only when the EMISSION switch of the 515-1 is
in USB, LSB, or CW position. No beat-frequency
oscillator is needed for AM operation. The
output of the bfo is coupled to the product de-
modulator.  There is no pro rotrim-
ming the bfo frequency.

3.2.14 Special Circuits

Cathode follower VIIA receives if. excitation

m the second if. amplifier. The output of
this cathode follower is fed to age amplifier
V9. The output of the age amplifier is coupled
to the age rectifier, CR14, and to the if. out-
put jack, J9.

The age rectifier, CR14, rectifies the if. sig-
nal from age nmpllfmr V9. The de output from
the age recti d for automatic gain
control of the rf and 11 amplifiers.

Cathode follower VIIB receives sidetone sig-
nal from J8 on the rear apron of the 51S-1
The sidetone audio output from this stage is
fed to the SSB/CW preamplifier, Q1.



Diode CR16

prevent age pumping.

Diode CRI7 suppresses transients

the rf amplifier grid return
line is used to stabilize the age circuit and

occurring

on the rf gain control bus during mute on-off
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Remote gain gate V4B presents a high-impedance
isolation between the remote gain line and the
age circuit. This prevents the low-impedance
remote gain circuit and the bias supply from
loading the high-impedance age circuits.

switching.
Table -1, 5151 Crystal Utilization
RECEIVER
FREQUENCY TUSRERCRISTAL 17.5MHz ;;;’H::;‘R
ANGE IN OSCILLATOR
MEGAHERTZ FREQUENCY (MH) svmsoL (25 14MHz - 28 MH)
02.10 10333 20 o on
10-20 160 e oft on
20-30 125 v on ot
5040 1ws v on oft
4050 105 v on ot
5060 85 v on off
6020 65 s on o
7080 100 6 off off
80.90 110 v off o
90100 120 8 off off
100-110 130 9 oft of
110120 100 Y10 off on
120130 150 vit o o
130- 10 160 2 o of
180150 65 s o oft
150-160 50 v3 oft ot
160170 95 o off off
170- 180 100 v6 off oft
180- 190 105 vi off off
190-200 o v o off
200-210 s v o off
210-220 120 V8 o of
220-230 125 v ot ot
230-200 130 1 off off
200.250 135 i ot o
250.260 180 10 o ot
260-21.0 10 18 o off
270.280 150 il off of
280-250 10333 v20 off off
290 300 150 vi2 oft o
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1.1 GENERAL

Included in this section are signal tracing pro-
cedures, alignment and adjustment procedures,
voltage and resistance measurements, and re-
placement. procedures. If any soldered parts
are removed or replaced at terminals to which
any diode or transistor is connected, be sure to
attach an alligator clip to the diode or tran-
sistor lead. This clip acts as a heat sink to
protect the diode or transistor.

internally generated spurious signals may re-
sult from improper placement of certain com-
ponents and rf leads in the vio, hf oscillator,

section 4<
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17.5-MHz oscillator, and mixer compartments.
Maintain proper lead dress and component
placement when probing in these compartments.

4.2 RECEIVER SIGNAL TRACING

Table 4-1 lists significant test points and nor-
mal signal levels. All rf and if. measurements
up to V8-1 are made on USB as follows: A sig-
nal generator with calibrated output attenuator
is connected at the listed test point. A vacuum-
tube voltmeter is connected to the age bus. Sig-
nal generator output is increased until the read-
ing on the vivm just starts to increase (age

Table s-1. Recciver Signal Levels

TesT TESTPOINT
IGNAL LEV REFERENC
POINT FREQUENCY SIGHALEVEL £
i 10002 022001 Lwattaf output
viz1 1000 2 60vats Lwattal output
iz 1000 2 02at ot oot
izt 10002 025valt wats 1 600 ohms
vier 10002 0.18vlt 1ot » 00 ohms
Above measurements with ac vivim from test point to
ground, and audio oscillator conneted at test point.
vl S00kH: 35,000micravots Lwattafoutput
Vi1 5000 micr Age theshold
Vo2 15,000 microolts Age threshold
Vsl s microvats Age theeshold
ez 200misrovlts A theshald
V2o 30microvols Age theshold
v2e 100 microolls Age threshold
vie geryes 100 microvols Age threshold
For following measurements, signal generator and
1 must be tuned to same frequency
Vil Ll “.gmiciovols Age theshold
Vi1 IMK L5 microvols Age threshold
n 1a1 Mz 15 mictovots Age threshold
n s 05 micovols Age threshold
“Radio unedto 6.1 MHz
““Ratia tuned to 12,1 MHz
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threshold). The level indicated on the output
attenuator at this point is the signal level llsud
in the table. The signal generator is tuned t
the frequencies listed in TEST POINT FRE.
QUENCY column. Signal voltage at V7-1 and
all following are measured with age threshold
as reference level. Local audio signal levels
are measured with 1-watt audio output as refer-
Line audio signal levels are measured
10 milliwatts into a 600-ohm balanced
line terminated with a 600-ohm balanced load.
All values are nominal and may vary 20
percent,

4.3 VOLTAGE AND RESISTANCE
MEASUREMENTS

4.3.1 Vacuum Tube Measurements

Table 4-2 lists voltage and resistance measure-
ments for all tube sockets of the 51S-1 except
those of vio mbc V15. Do not open the vfo os-

for 51S-14/1AF.
the following conditions:

Measurements are made under

a. All measurements are made with a vtvm
and with all tubes in sockets. All measure-
ments are made with RF GAIN at maximum
(fully clockwise) setting. Al voltage mea-
surements are made with power applied and
OFF-STBY-ON-CAL in ON position except
for measurements of calibration oscillator
VI6B. Voltage measurements of V17, bfo,
are made with EMISSION switch in USB, LSB,
or CW position.

b. Resistances of less than 0.9 ohm are hsled
" e

w v plug o)
J10, and EMISSION switch in USB position

c. All measurements are made from tube
socket pin to ground.

cillator can. voltages shown in table 4-2 d. All measurements are nominal and may
apply to 518- 1/114/15 These are de voltages vary +10%
Table -2, Voltage and Resistance Measurements
PIN NUMBER
TusE
1 2 s . s 5 ’ 8 9
oevat |12 0 o o s s 0
v Acvat 63
Onms [ 11meganm | 0 0 0 106 % o
bevot | 164 7 158 0 156 0 5 0
vz Acvol 195 | 128 ‘s
omms | 8500 | 9500 o w00 | o 100 | 20
oevat® | 160 62 105 0 0 165 0 03 0
Vs Acvalt s | 129 s
omms | 8500 oK | sk o w00 | s oo | s
oevolt |12 0 165 0 o 165 x| 032 15
v Acuot 6 128 -0
onms | 250K 5 g0 | o w0 | oo | seo0 | zsek
Devat | 1.2 0 162 162 54
vs Acvalt 6
omms | 500K 0 0 0 w00 | ss00 | 320
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Table i-2. Voltage and Resistance Measurements (Cont)

o
st
HEREEEEERE R
e |10 |0 Jos |0 |1 |w | e[ |0
w | o Bs | s les
b o |0 e |07 |8 [ | e [ |
oo |12 |0 |0 w om0 | s
v | ae I’
N
o [0 | 0 o Jw e o
w | o e |
o [ [0 |0 e e |
oo | 5| o w | |
wo | R s | s
o | |0 || e [ |
v | 0 | w0 | w0 e D
wo | Ko wo | e b
wo | o | [0 [0 e |5 | |o
oo w0 w0 | w |« |=
w | x| o "
S T N e L
v | 23 | 18 o | |
we | o T
b o |0 [ S e | |
oo |22 | 0 w | m | o
P ws |0
S N O AR
P T T w
we | s o |
e L D
e | e ot wanosniuroue
o rmswaumnmumiovmwawncm
ot |1 || 7 w o | s e
e | o w | e
S I e L L I N
CrRETEND [
w | R R P
St | memn[o [ &7 8 [ | o
*Oscillator injection voltage measured with vivm and f probe. * Varies with AF GAIN setting.
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g e e sy
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4.3.2 Transistor Measurements

Make de voltage measurements for transistor
QL with a vtvm. Apply primary power to the
receiver and set OFF-STBY-ON-CAL switch
to ON. Operating voltages for Q1 should be as
follows:

a. Emitter to ground, +1.95 volts de.
b. Base to ground, +2.05 volts de

e. Collector to ground, +16.5 volts dc.

All measurements are nominal and may vary
by %10 percent.

4.4 ALIGNMENT

Refer to figures 4-1 and 4-2 for adjustment
points.  For alignment of T9, T11, T12, TI3
T1, T2, T3, Tl4, T15, T7, use Walsco 42543
or General Cement #8282 alignment tool.

4.4.1 100-kHz Calibrator Adjustment
a. Tune in Radio Station WWV or WWVH
on a convenient frequency, 2.5, 5, 10, 15,
20, or 25 MHz.

b. Move the EMISSION switch to AM position.

fes Lioe  c2so

Figure -1. Top Chassis, Alignment and Adjustment Locations



AF TURRET ALIGNMENT
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o

iz

RF TURRET ALIGNMENT

Figure 2. Bottom Chassis, Alignment and Adjustment Locations

c. Move the OFF-STBY-ON-CAL switch to
CAL position.

d. Adjust C:
the rear of the chass

27, CAL ZERO, cap:
to zero beat.

Be careful not to zero beat one of the tone
sidebands.  Wait for the tone modulation of
WWV or WWVH to go off before zeroing the
calibrator.

14.4.2 RF Meter Zeroing

a. Set RF GAIN control, located on the front
panel, to maximum (fully clockwise).

b. Move the meter switch to RF position.
c. Tune the 51S-1 to a clear, noise-free

frequency and adjust R37, METER ZERO,
to obtain an indication of 0 on the rf meter.

45
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4.4.3 IF. Alignment

a. Connect a signal generator to the standoff
side of R20 (the 33-ohm resistor that con-
nects to pin 2of V4).

b. Set the 515-1 EMISSION switch to LSB.

c. Tune the signal generator around 500
kHz to zero beat in the 51S-1. Make sure
that the 51S-1 vfo is tuned to a frequency
which does not_produce spurious signals in
the output of the 515-1.

d. Set the EMISSION SWITCH TO AM. Peak
transformers T1, T2, T14, and T15 for
maximum indication on the 51S-1 rf meter,
adjusting the signal generator output for a
consistent 20-db reading (as monitored on
the 518-1 rf meter).

e. Turn on the signal generator modulation,
and  peak for maximum audio output.
Turn off modulation.

f. Place swamping tools, composed of a
0.01-uf capacitor in series with a 1000-ohm
resistor, across terminals 1 and 2 of trans-
formers T14 and TI5 (see figure 4-3 for
terminal identification). Tune the top slugs
of T14 and T15 for maximum reading on the

coronen o
RS B

TR

scconoasr
FERALS

aaep
SRER

Figure -5, RF and IF. Transformer
Terminal ldentification

51S-1 rf meter, again varying the signal
generator output level for a consistent 20-db
reading.

g Move the swamping tools to terminals 3
and 4 of transformers T14 and T15. Tune

varying the signal generator output level for
a consistent 20-db reading.  Remove the
swamping tools.

h. Set the 51S-1 EMISSION switch to USB
and adjust the signal generator frequency
to 502,500 kHz. A note of 2500 Hz should be
heard at the 51S-1 output.

i. Connect a swamping tool, identical to that
used above, across terminals 1 and 2 (pri-
mary)of T1.

Keep the signal generstor output level below
that icqulred for age threshold during T1 an
T2t

j. Peak the top slug of T1 (secondary) for

maximum audio output.  Move swamping
ool to terminals 1 and 2 (rimary) of T2
and repeat tuning procedure. ve

swamping tool

k. Set 51S-1 EMISSION switch to LSB and
adjust the signal generator frequency to
2. A note of 2500 Hz should be
heard at the 51S-1 output.

1. Connect a swamping tool, identical to that
used above, across terminals 3 and 4 of
Peak the bottom slug of T1
for maximum audio output.

m. Move swamping tool to terminals 3 and
4 of T2 and repeat the tuning procedure
(step1). Remove swamping tool

n. Tune signal generator for a 1500-Hz beat
note.  Adjust trimmers C258 and C261 for
maximum meter indication.

o. Repeat the above step (step n) with the
518-1 EMISSION switch in the USB position,



except_adjust trimmers C257 and C260 in-
stead of C258 and C261.

p. Set the 515-1 EMISSION switch to CW and
tune signal generator for a peak in rf meter
reading. Adjust €256 and (259 for maximum
518-1 rf meter indication.

444 3- to 2-MHz Variable IF. Alignment

a. Set the MEGACYCLES control of the 518-1
to 4 MHz and the EMISSION switch to AM.

b. Connect a signal generator to pin 9 of V3.
c. Tune the 518-1to 4.9 MHz.

d. Tune the signal generator to 2.1 MHz,
the 515-1 variable if. frequency

e. Set C113, C117, and C120 to half capacity.
See figure 4-4.

f. Adjust L102, 1103, and L104 for an indi-
cation of maximum on the rf meter.
meter switch should be in the RF position
during this operation. Keep the signal gen-
erator output level adjusted to obtain an in-
dication of 20 db.

g Tune the 515-1 to 4.1 MHz and the signal
generator to 2.9 MHz.

h. Adjust CL18, CLIT, and C120 for an indi-
cation of m: n the rf meter of the
5151, Mamtain an indication of 20 db on
the rf meter by adjusting the signal generator
output level.

i. Repeat steps c, d, f, g, and h until no in-
crease in rf meter reading can be obtained
ateither the 4.1-or 4.9-MHz setting.

445 14.5- 10 15.5-MHz Bandpass Alignment
a. Connect a signal generator to pin 9 of V2.

b. Set the frequency of the signal generator
to exactly 15 M

c. Tune in the signal on the 518-1 by setting
the tuning dial to 4.5 MHz.
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d. Connect a swamping tool, consisting of a
0.01-uf capacitor in series with a 1000-ohm
resistor, across each of the primary windings
of T12 and T13.

e. Adjust the top slugs, which are associated
with the secondary windings, of T12 and T13
for an indication of maximum on the rf meter
of the 51S. the signal generator out-
put level adjusted for an indication of 20 db
on the rf meter.

f. Remove the swamping tools from the pri-
mary windings, and place one across each of
the secondary windings of T12 and T13

g Adjust the bottom slugs, which are as-
sociated with the primary windings, of T12
and T13 for an indication of i b the
©f meter of the 51S-1. Keep the signal gen.
erator output level adjusted for an indication
of 20 dbon the rf meter.

4.4.6 RF Alignment

a. Remove the turret shield on the bottom
of the 515-1.
b. Turn the MEGACYCLES control to 29-
to 30-MHz range, and tune the 51S-1 to
29.000 MHz. Move the EMISSION switch to
AM position.

c. Set the main tuning slugs, L32, L68, and
L72, to 5/16 inch less than full insertion
into the coils.

d. Set the main trimmer capacitors, C40,
C71, and C74, to 1/2 capacity. See figures
4-1and 4-4.

e. Connect a signal generator to ANT, J1,
on the rear of the 51S-1. Connect a vtvm
to the 6002 UNBAL jack, J11, on rear apron.
f. With the signal generator modulation

turned on, tune the signal genemor until a
29-MHz signal is heard on the 515-1

Throughout rf alignment, keep the output level
of the signal generator adjusted to the minimum
level that will produce a_discernible audio
signal at the output of the 51-1; this level must
be below age threshold as indicated by zero
reading on rf meter.
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Figure -4, Trimmer Capacitor Settings

g. Insert the tuning tool through the slots in
the turret side shield, and tune the slugs of
the appropriate turret-mounted ~ coils for
maximum 515-1 audio output.

h. Tune the 515-1 and the signal generator to
29.9 MHz, and tune the main rf trimmer
capacitors, C40, C71, and C74, for maximum
51S-1 audio output on vtvm.

i. Tune the 515-1 and the signal generator
to 29 MHz on the 29- to 30-MHz band, and
repeat step g above.

j. Move the vaAcv(‘x Fs control of the
518-1 to the Hz band, and tune
02.0 MHz.
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k. Tune the signal generator so as to receive
22.0-MHz signal on the 518-1.

1. Place swamping tool across first rf tuned
circuit to ground.  Adjust 2.0-MHz turret
coils L39 and L74 for maximum audio out-
put from the 515-1

Remove swamping tool and place across
second rf tuned circuit to ground. Adjust L2
for maximum audio output from the 51S-1.

n. Tune the 51S-1 and signal generator to
2.9 MHz and adjust slug in L33 for maximum
output from the 515-1

o. Remove swamping tool and place across
first tuned cireuit to ground. Adjust slugs
in L69 and L73 for maximum output on the
5151

p. Recheck 2.0 MHz and touch up alignment
if necessary. The swamping tool must be
used on the opposite front end rf stage from
the one that is being tuned.

q. All the other bands are aligned by peaking
the appropriate turret coil slugs at the low
frequency end of the band. The 3.0-, 4.0-,
and 5.0-MHz coils must be tuned using the
swamping tool. The swamping tool is not
needed on the 6- to 29-MHz bands.

r. Repeat for all bands up to and including
29 MHz,

4.4.7 Megahertz Oscillator Alignment

a. Connect the rf probe of a vtvm to pin § of
V2, and ground the vtvm to the chassis of
the 518-]

b. Set the MEGACYCLES control of the 518-1
to the 6- to 7-MHz band

¢. Tune the slug of T9 for maximum rf volt-
age as indicated on the vtvm. The slug of
T9 is the slug farther from the chassis in
the T9-T10 assembly.

d. Set the MEGACYCLES control of the
518-1to the 14- to 15-MHz band.



e. Tune the slug of T10 for maximum rf
voltage as indicated on the vtvm. The slug
of T10 is the slug closer to the chassis in the
T9-T10 assembly.

f. Set the MEGACYCLES control of the 51S-1
to the 29- to 30-MHz band.

g. Tune trimmer C246 for maximum rf volt-
age as indicated on the vtvm.

h. Repeat steps b through g above.

4.4.8 17.5-MHz Oscillator Alignment
a. Conneet a vtvm with rf probe to pin 8 of
V3.
b. Set the MEGACYCLES control of the 515-1
to the 4.0- to5.0-MHz band.
c. Adjust 11 for 15 volts indicated on the
vtvm.
d. Loosely couple a_carefully calibrated re-
ceiver to the shield of V3.
e. Tune the calibrated receiver to 17.5 MHz,
and turn on the 100-kHz calibration oscillator
of the calibrated receiver.
f. Adjust C233 of the 51S-1 for zero beat as
indicated on the calibrated receiver.

4.4.9 LF Oscillator Alignment

a. Set the MEGACYCLES selector on the
518-1 to the 1.0- 0 2.0-MHz band.

b. Connect a vtvm probe to pin 8 of V10.

c. Tune the slug of TI6 for maximum rf
voltage.

d. Couple @ pickup loop around V10 and con-

nect to a calibrated receiver.

c. Tune the calibrated receiver to 28.0 MHz
and turn on the calibration oscillator of the
calibrated receiver.
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f. Adjust C2 of the 51S-1 for a zero beat in
the calibrated receiver.

4.4.10 Megahertz In]ectwn Frequency
Adjustmen

Be sure the 51S-1 vfo is aligned properly be-
fore attempting to adjust the megahertz in-
jection frequency. See paragraph 4.4.13 for
Vfo alignment.

a. Set the MEGACYCLES control of the
518-11t0 the 2.0- to 3.0-MHz band.

b. Couple a pickup loop around V15. Connect
the pickup loop leads to a carefully calibrated

c. Tune the calibrated receiver to 3.5 kHz.
Switch on the 100-kHz crystal calibrator of
the calibrated receiver. With the tuning knob
on the front of the 51S-1, tune for zero beat
between the vfo of the 51S-1 and the crystal
calibrator of the calibrated receiver. (The
518-1 dial will be very near the high end of
the band.

d. Set the hairline of the 518-1 to read zero
on the kilohertz scale.

e. Turn off the calibrated receiver.

f. Move the OFF-STBY-ON-CAL switch of
the 518-1 to CAL position.

3 Se( lhe EMISSION switch of the 51S-1 to
USB position.

h. Insert lhc tuning tool Lhrouzh I.he %Iot. in
the turret e shield, and tune
ate turret-mounted, _trimmer uapacn.or or
zero beat as heard on the 515-1.

i. Move the MEGACYCLES switch to the next
higher band.

Be careful not to disturb the tuning knob which
was set in steps b, ¢, and d above.
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j. Repeat steps h and i above until all bands crease from a steady reading. This is the
above 2.0 MHz are al age threshold.
h. Repeat paragraph 4.4.2.

4.4.11 Receiver Gain Adjustment 1.4.12 RF Meter Calibration
a. Connect nal generator to J1, ANT, a. Perform the alignment procedure of para-
o the rear of the 5151 a8 shown in figure graph4.4.11
45
b. Tune the signal generator and 51S-1 to
b. Tune the signal generator and 518-1 to 145 MHz Set signal generator output to
14.5 MHz. 1000 mierovolts (100 microvolts at the junc-

tion of R1 and R2).
c. Set the EMISSION switch on the 51S-1 to
LSB position. c. Set the meter switch of the 518-1 in the
RF position.
d. Set the RF GAIN control of the 51S-1 fully
clockwise. d. Adjust R4S, METER SENS, to obt;
db indicated on the rf meter of the 51S-1.

0

e. Set the output level of the signal generator

to 15 microvolts (L5 microvolts at the junc-

tion of resistors R1 and R2). Adjust receiver  4.4.13 Q-Multiplier Alignment
tuning for a beat note of approximately 1000

Hz.

a. Tune the OFF-STBY-ON-CAL switch to
CAL position.
f. Connect a de vtvm to the age line of the

518-1. b. Set the EMISSION switch to USB position.
g. Adjust R25, RCVR GAIN, to the setting . Tune to zero beat with the calibrator
where the voltmeter indication starts to in- sxgnal at6.5 MHz.

SIGNAL
GENERATOR

RECEIVER ANTENNA
oK

notes
L R, MUST BE 5 OWMS OR LESS: R, MUST BE 9 TIMES R,

THS FORMS A 10| VOLTAGE DIVIDER (2008 PAD)

Ry + R MUST EQUAL PROPER TERMINATION

FOR SIGNAL GENERATOR USED.

EXAMPLE: FOR HPSOBA, R, + Rp®

. WITH THS_ TERMINATION (2008 PAD), SIWAL GENERATOR
QUTPUT READS 10 TINES ACTUAL OUTPUT AT

Figure 5. Receiver Gain Adjustment Test Setup



d. Set the EMISSION switch to AM position.

e. Turn the REJECTION TUNING on the
front of the 51S-1 to the center calibration
mark.

f. Set the meter switch to RF position.

g Adjust L108 and R34 to obtain the lowest
reading on the rf meter.

4414 VFO Alignment

Vfo aging may cause a tuning dial cnhhrnllon
error of the same amount in the same
for both 0 and 1000. To adjust for this condi-
tion, proceed as follows:

a. Set the hairline to zero with the ZERO
SET knob.

b. Turn the EMISSION switch to LSB.

c. Turn the OFF-ON-STBY-CAL switeh to
CAL,
d. Set the receiver dial frequency at 7.200
MHz.

c. Locate the vio shaft collar (just forward
of 1502). Loosen the pair of setscrews
nearest the gear plate on the vfo shaft collar.

f. Align the 0 on the kHz dial with the hair-
line and lock the tuning control.

g. Manually twist the vio shaft and collar
until a zero beat is hear

h. Tighten the setscrews. If the setscrews
are no longer accessible, mark the collar
and the tuning control shaft and move both
together until each setscrew is accessible.

i. Check calibration at 0 and 1000.

If the tuning dial does not calibrate at 0 and
1000 #0.750 kHz without resetting the hairline,
the error usually can be compensated with
trimmer inductor L502. Proceed as follows:

a. Make sure the 51S-1 calibration oscillator
has been aligned to Station WWYV or WWVH.
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Tune the calibrate signal to zero beat at
1000 on the dial.

b. Set the hairline to zero with the ZERO
SET knob.

c. Tune the 51S-1 to zero beat at the low end
of the band (near 0 on the dial).

d. Note the dial error in kilohertz.

e. Multiply the dial error frequency noted in
step d above by L5. Add the v to
15 times the dial error, and move the dial
this compensating amount (passing_through
zero). For example, if the dial reading noted
in step d is 1.0 kHz, 1.0 kHz plus 15 kiz
equals 25 kHz The dial reading 2.5 kHa
lower is 985. Conversely, if the step d
reading is 99, the compensation point is 2.5
KkHz higher, or 001.5.

f. Leave the dial st as above, and adjust
inductor L502 to zero beat with the cali-
bration signal.

. Repeat steps a through f until no error is
present at end points.

4.5 MEGACYCLES DRIVE CHAIN
REPLACEMENT

Refer to figures 4-6 and 4-7. Figure 4-6 shows
the MEGACYCLES dial drive chain properly
strung over MEGACYCLES band-switcl
idlers, and  counter i drive
Figure 4-7 shows an exploded view
of the complete mechanical band-switching and
tuning mechanism.

a. Remove 51S-1 from cabinet. Turn 51S-1
on its side, and remove bottom shield plate
from turret. Using a flashlight, locate the
turret wafer printed circuit pad having a
single round nib. Turn the MEGACYCLES
control until this single-nibbed pad of each
wafer is connected to the fixed turret contacts.
This places the receiver in the 2.0 to 3.0-
MHz position.

b. Remove the large tuning knob, the MEGA-
CYCLES knob, and the ZERO SET knob from

411
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their shafts. Remove the two small screws

behind the detent plate and the first wafer.
Remove the screw which secures the front
gear plate to the panel, leaving the spacer
fastened to the panel as shown in figure 4-6.
At the front edge of each chassis side apron,

remove the two screws which secure the
front panel brackets to the side aprons. Re-
move the screw that secures the cable pro-
tecting rail to the front pancl bottom bracket,
and swing the rail aside. Move the panel
out and down, taking care not to break any
of the wiring between the back of the panel
and the chassis. Remove zero set erank bar
for easy access to the bead chain drive.

c. Remove the old bead chain. Remove the
two screws holding the band-switch detent.

412

DIAL DRIVE
-

seacer

6. Band Indicator Bead Chain Stringing

d. Thread the new chain over the MEGA-
CYCLES drive sprocket and replace band-
switch detent screws.

e. Press the idler bar downward, and thread
the chain over the two idlers and under the
counter drive sprocket.  Release pressure
on the idler bar. Idler bar should be hori-
zontal after installation.

£, 1f the first two counter dials do not read
02., press the idler bar downward with one
hand, and turn the counter dials manually
with the other hand until the dials read 02.
in the windows. Release pressure on the
idler bar.

g Replace panel, screws, knobs, and dust
covers.



If dial drive is removed, the ant\hscklash gear
becomes unloaded. To preload, hold dial, and
rotate front half of gear clockwise before mesh-
ing with drive pinion. Check to make sure
EMISSION switch shaft grounding spring is
under tension before tightening shaft coupler.

4.6 TURRET WAFER REPLACEMENT
If it is necessary to remove and replace turret
wafers, refer to figure 4-7, and proceed as
follows:
a. Set MEGACYCLES control to 2 MHz Re-
move the 518-1 from its case, and stand the
chassis on its side.

b. Remove the turret bottom shield. Loosen

the clamp nearest the panel, or complete
mechanical realignment will be necessary.
This clamp is aligned at the factory.
c. Grasp the shaft end near the coupler and
push gently toward the rear. The shaft and
its rear bearing should slide easily.

Take care that the shaft does not bind in any

one of the turret wafers. Proceed carefully
to move the shaft to the rear. Gently loosen
any wafer which appears to be binding.

d. Remove the defective wafer by withdraw-
ing it straight out from the chassis.

c. Grasp the replacement wafer edgewise
with the thumb and forefinger placed across
the wafer diameter, and insert it into the
wafer guides, Be careful not to bind or twist
the fixed turret contacts. Leave the wafer
a!lgned so that its single-nibbed contact pad
is in a row with those of the other turret

wafers.

Do o touch the contact pads with the bare
finger ti cids and oils normally present
on the fingers mu cause intermittent operation
of the wafer pads and the turret contacts. Wear
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clean rubber gloves, or handle as described in
If such an intermittent occurs, clean
Wi

dry with clean, lint-free cloth and replace.

f. When the wafer or wafers have been re-
plsced and coarsely aligned as to turret
ition, insert the shaft from the rear, and
Start 1t through the rear waler, As the shaft
is brought to the wafer each time, twist the
shaft enough to align it with the wafer hole
and move it through. Use caution not to
place undue stresses on the wafers or thei
guides.

g. As the shaft proceeds through the turret
wafers and the coupler end approaches the
coupler, the bearing on the rear end of the
shaft will be entering the rear chassis bear-
ing. At this time, grasp the shaft bearing
with the fingers of the right hand, and keep

coupler with the left hand.
slightly back and forth as necessary with the
right hand until the key in the coupler aligns
with the keyway in the shaft. Push together
until the shaft bearing enters the rear chassis
bearing. While pressing the shaft bearing
with the fingers of the right hand, rock the
MEGACYCLES control with the left hand until
the shaft bearing is flush with the rear
Tighten the clamp on the
shaft coupler.

h.If two or more of the turret wafers are
replaced at the same time, make sure all
wafers are placed in the turret in proper
order. Refer to figure 4-7. If new or re-
paired wafers are replaced in the turret,
realign according to instructions of para-
graph4.4.6,4.4.7, or 4.4.9.

Wafers A2, A5, and A6 are identical in appear-
ance as are Al, A4, and A7. However all turret
wafers must be replaced in the exact position
from which they were removed or complete
realignment i Wesuiary.  During 1o
moval, mark each wafer with pencil or tape,
using care to keep all such foreign material off
the circuit printing.

Replace_the turret bottom shield, and re-
place the 51S-1 in its cabinet.

4-13/4-14



Figure 5-7. Mechanical Band and Tuning Linkage,

Exploded View
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5.1 51S-1/1A/1F/1AF/1B RECEIVER

The 51S-I/IA/LF/IAF/IB  Receiver  receives
USB, LSB, AM, and CW signals in the range of
02 to 30.0 MHz. Coverage is continuous in
thirty 1-megahertz bands. The model 515-1 is
mounted in a perforated wrap-around cabinet
and equipped with an ac power supply capable
of 115 or 230-volt, single-phase, 50- to 400-
Hz operation. The 51S-1A is similar, except
that it is fitted with a 28-volt de transistorized
power supply. The rack-mounted ac version is
model 51S-1F (figure 5-1). The rack-mounted
de version is model 5IS-IAF. The 51S-1B
(figure 5-2) is similar to the 51S-1, but it has
a rear muunzed junction box that provides
military-type connectors for power, control,
audio, and antenna lines.

specifications

5.2 REQUIREMENTS FOR OPERATION

The 51S-1 and 51S-IF Receivers require 115-
or 230-volt, single-phase, 50- to 400-Hz power
at approximately 125 watts. The 51S-1B re-
quires 115-volt, single-phase, 50- to 400-Hz
power at approximately 125 watts. The 51S8-1A/
1AF Receiver requires 28 volts de at 4.5 am-
peres. The 518-1/1A Receiver may be mounted
on table or bench for fixed station operation,
or may be mounted with a mounting plate sil
lar to the 351E-4 on shell bench, or table in
moving aircraft, ground vehicle, or boat. 518-1/
1F/1A/IAF Receivers require a 4- or 600-ohm
speaker or headphones for local audio monitor-
ing, but monitoring devices of any impedance
may be matched with 600-ohm line-to-monitor
transformers at remote locations up to several

Figure 5-1. §15-1F in Rack Mount, Overall View
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Figure3-2. 518-1B with $50D-5 Base Shockmount, Overall View

miles.  Alternately, the 600-ohm line termina-
tion may be connected to telephone lines, or the
600-0hm local output may be used with a phone
patch. The 51S-1B has the same local audio

5.3 SPECIFICATIONS

Frequency range.

Type of service.

Rf input impedance

provisions as those described above, but the
remote audio line has a 150-ohm impedance.
51S-1 series receivers require a good antenna
with 50-0hm unbalanced feed.

0.2 to 30.0 megahertz in thirty 1-megahertz
bands continuous coverage.

Upper sideband, lower sideband, AM or CW.
125 watts,

Fived station attended with provision for
remote control of rf gain.

50 0hms, unbalanced.

500-kHz if. output at J:

Matching speaker impedance..

52

50 mv minimum into 50-ohm load with 5-
uv input signal.

40r 600 ohms.



Balanced line output impedance.

Matehing phone patch
impedance (local)..

Frequency stability.
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600 ohms balsnced, cniertap ground  ref-

erence or floating. (For 51S-1B, 150 ohms
floating.)

500 to 600 ohms.

During change from 0 to +50 °C,

Calibration accuracy...

Dial backlash. .

Audio-freq response AM

SSB (high-frequency limit
determined by filter
bandwidth).

Audio output dist
L-my (0 dbm) line output)

Local....

Line....

Q-multiplier rejection
notch depth.

r sensitivity (nominal)

after 20 minutes warmup, audio output fre-
quency will not vary more than 885 Hz for
carrier frequencies from 2 to 7 MHz From
7 MHz to 30 MHz, stability varies from 36
PPM 400 Hz at 7.00 MHz (652 Hz) to 21
PPM +400 Hz at 30 MHz (1210 Hz). For
+10% line voltage variation, frequency varies
not more than 100 Hz.

When zeroed to nearest 100 kHz calibration
point, the frequency will be within £400 Hz.

Not more than 150 Hz.

100 t0 2500 Hz 6 db (line channel).
200 t0 2500 Hz %6 db (local channel).

350 to 3050 Hz+3.5 db (line channel).
350 to 3050 Hz+3.5 db (local channel).

tortion (SSB test signal 100-microvolt input, 1.0-watt local output,

Not more than 10 percent.

Not more than 1.2 percent.

Not less than 40 db.

3.0 microvolts for not less than 10-db signal
+ noise/noise (2 to 30 MHz).

15.0 microvolts for not less than 10-db sig-
nal + noise/noise (0.5 to 2 MHz).

200 mmmvous for not less than 10-db sig-
(0.210 0.5 MHz2).

With 55G-1 Preselecwr. 5.0 microvolts for
not less than 10-db signal + noise/noise
(0.2t02.0 MHz).
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SSBand CW,

Selectivity

CW (at 6 db points)..

SSB (at 3.5 db points).......

AM (at 6 db points).

(at 60 db points).

Spurious responses (above 2 MHz)

Internal spurious signal

Other spurious signals.......

Image response...........

Weight

0.6 microvolt for not less than 10-db carrier
on carrier off (2 to 30 MHz)

3.0 microvolts for not less than 10-db car-
rier on carrier off (0.5 to 2.0 MHz).

4.0 microvolts for mot less than 10-db car-
rier on carrier off (0.2 to 0.5 MHz).

With 55G-1 Preselector, 1.0 microvolt for
not less than 10-db carrier on carrier off
(0.2t02.0 MHz).

800 hertz bandwidth, nominal. (650 Hz mini-
mum, 950 Hz maximum, 300-Hz maximum
bandwidth optional).

275 kilohertz bandwidth (2.4 kHz bandwidth
optional).

5.0 kilohertz bandwidth minimum.

22.0 kilohertz per second bandwidth maxi-
mum.

Less than one microvolt equivalent signal

Not less than 70 db down, except from 4.8
t0 5.2 MHz, not less than 40 db down.

Not less than 50 db down from 2 to 25 MHz;
not less than 40 db down from 25 to 30 MHz;
referenced to midband.

Cabinet version: 7-3/4 in. high by 14-3/4
in. wide by . decp. Rack-mounted ver-
sion: 8-3/4 in. by 19 in. wide by 15 in.
deep (see figures 1-3 and 1-5).

28 pounds.
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5.4 TUBE AND SEMICONDUCTOR COMPLEMENT
Tubest, ubeand Semicndactor Complement
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55 AVAILABLE ACCESSORIES

Table .

Available Accessories

en

FuNCTION

cowums
PART NUMBER

5561 Turer
3128-3 Speaker
35164 Maunting late

280l dc power supply
comversionkit

35181 Rack Maunt
Cainet assembly
5126 1 Spesker
31202 Speskers
31203 Spekers

Shockmountinghit

0.2-10 2.0MHz H preselector
Station spesker
Mount o tale or bench

Converts 515110 51514

Rack mauns $15-1/ 1A Receier
Cabinet mourts $15-1F/1AF Receier
Radkmaunted spesker

Two speskers rack maurnted
Thieespeskers rack maunted

515-1/14 Shoskmount

5223982002

522116600

522148200

554835500

522266500

553204300

522.3526.00

522.3521-00

522.3528.00

757.2787.001
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Figured-1. Panel Parts Location, Overall View
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Figure 6-0. 350D-5 Base Shackmount, Bottom View, Parts Location
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Figure 7-1. 51-1/1F Receiver, Schematic Diagram
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illustrations

Figure 1:2. $1-1A/IAF Receiver, Schematic Diagram
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Figure 7-8. Turretand RF Section, Schematic Diagram
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Figure 7+ §15-1B.Junction Box, Schematic Diagram
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Figure 7-5. 515-18 Output Circuit, Partial Schematic Diagram
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