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INTRODUCTION

The Heathkit Model SB-614 Station Monitor is a convenient
instrument for use with an amateur redic station to
continuously observe “on-the-air” signals. It can be used on
all bands and frequencies from the 80-meter through the
6-meter amateur bands without additional tuning or
modification. Ten watts of RF energy will provide a useful
display, while a full 1000 watts of RF input can be adjusted
for any display height with a front-panel-controlied
attenuator.

The primary function of the Station Monitor is 10 display
RF envelope (SSB), RF trapezoid (TRAP), or radioteletype
{CROSS) transmitted signal patterns. It can also be used to
monitor audio signals from other stations when used in
conjunction with a receiver. The Monitor aids in proper
alignment and tuning of a transmitter in AM, CW or SSB; its
display will indicate nonlinesrity, insufficient or excessive
drive, poor carrier or sideband suppression, regeneration,
parasitics, and CW key clicks. Approximately forty CRT
 display illustrations are shown and outlined in this Manual
' to lustrate transmitter problems.

- For limited test applications, the Station Monitor can also
be used as a normal oscilloscope. In this function, audio
signals from 10 Hz to 50 kHz can be displayed with good
sync capability and high input sensitivity. Also featured is a
10:1 vertical input switch attenuator which maintains a
constant input impedance regardless of the switch position.
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All-solid-state circuits are used, except for the display tube,
and the push-pull CRT drivers improve the display focus and
linearity. The RF input to the CRT deflection plates is also
push-pull, and a one-piecs, full CRT shield minimizes stray
magnetic field effects. Automatic clamp cireuitry is included
for trapezoid displays. Display moede — SSB, Trap, or Cross
— is shown by status lamps on the front panel.

The color and styling of the Station Monitor was designed to
match that of the Heathkit line of amateur radio equipment.
However, this unit can be used with similar amateur or
commercial transmitters whose output levels and frequencies
are within its specified limits. The Station Monitor can be
wired to utilize either 110 to 130 VAC or 220 to 240 VAC,
50 or 60 Hz. With two circuit boards, a preassembled cable
harness, and 2 wide-open layout, this Station Monitor is
both an easy kit to assemble and a useful addition to your
""ham shack."”

Refer to the “Kit Builders Guide” for information about
unpacking, parts identification, tools, wiring, soldering, and
step-by-step assembly procedures.




! OPERATION

In addition to the following material, you will also find
much information on the use of oscilloscope monitors for
amateur purposes in recent editions of the *Radio Amateurs
Handbook,” published by the American Radio Relay
League,

RECEIVER MONITORING (Figure 4-1)

Connect a pair of wires or a cable to the receiver speaker
terminals as shown. Then connect these wires or the cable to
the VERT phono jack of the Monitor,

Place the RANGE switch at the 100 Hz position and the
SWEEP control at approximately the center of its rotation.
Adjust the VERTICAL GAIN and HORIZONTAL GAIN
controls to produce the desired patterns as shown on Page
77 under “Transimit Envelope Patterns.”
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When the receiver is adjusted for normal operation on an
average signal, the VERTICAL GAIN control should be
, adjusted to produce a pattern 1/2"" to 1" high.

—

- NOTE: If negative clipping of the display is observed, too
‘- much receiver audio signal is coupled into the Monitor.
" Reduce the receiver audio gain, or place Monitor Atten
switch SW3 in the X10 position.

Many of the transmitter patterns described later may also be
observed as a received signal. Bear in mind the limitations
described in the following paragraphs, and refer to the
appropriate sample patterns for the type of signal received,
{See Figure 4-2, fold-out from this page.)
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Fhe receiver can produce several distinct effects which can
alter or reshape the incoming signal into a display quite
different from that which was transmitted. The two most
pronounced effects are produced by the presence of AVC,
and by the narrow bandwidth employed in newer receivers,

With the AVC on, as you observe a pulsing signal such as CW
or sideband, the leading portion of the waveform may be
displayed with considerable higher than normal amplitude.
This leading portion will reduce in height as the AVC takes
held, You can see this effect most easily by observing the
difference between patterns 35 and 36 on Page 83.

You may note the same distortion when watching voice
patterns that produce momentary flat-topping on sideband,
This problem can be avoided if you turn off the receiver

AVC and reduce the RF gain sufficiently to prevent
overload. -

The bandwidth of the recelver IF determines the ability of
the Monitor to reproduce a display of the actual transmitted
signal. Refer to the pattern sequence shown in Figure 4-2, In
order 1o obtain an undistorted display, the |F bandwidth
must be roughly 10 times the medulating frequency. For
example, a 3 kHz bandwidth will pass a 300 Hz square wave
without distorting it, but a 1000 Hz square wave would be
shown as a somewhat distorted sine wave. Therefore, SSB
signals that are ""flat-topping” may appear acceptable on the
RF envelope patterns.

You can most easily identify flat-topped signals by observing
the lack of peaks and valleys in the pattern. See Figure 4-2,
It is possible, however, that the signal may be deliberately
“shaped” by premodulation clipping and filtering in the
transmitter 1o produce a pattern that may appear somewhat
flat-topped.
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