Tms latest product from National, in the com-
petitive price class, covers the amateur bands
from 10 to %0, inclusive in s.8.b., ¢.w., and a.m.
modes. Nominal output ratings are 120 watts
p.e.p. on ss.b, 120 watts ew., and 30 watts
{earrier) on a.m. A pair of 6JB6 sweep tubes is
used in the final amplifier.

Receiving Channel

The block diagram is shown in Fig. 1. The re-
cejving channel (bottom portion of Fig. 1) is
essentially an %-tube single~conversion superhet
with a 5.2-Me. i.f. The line-up includes r.f. am-
plifier Vg, mixer Vy, crystal lattice filter, two
stages of L.f. (Vyy and Vi), detector Viga, and
audio (Vs and V). A parallel-tuned trap in the
sathode cireuit of ¥y diseourages 5-Me. feed
through. V344 is switched to product detection
for s.8.b. or e.w. operation, or to grid-leak detec-
tion for a.m. reception. The b.f.o. "y {(which also
serves as the carrier generator on transmit) is
erystal-controlled.

On %0 and 20, mixer local injection is the
signal from Vi, the 8.7-9.3-Me. v.f.0. (the only

Top chassis view. The v.f.0. is in the black box at bottom
cenfer. The assembly above and to the leff contains the
balanced modulator and transmitter Lf. amplifier (V).
The carrier oscillator {V7) is just below. The receiver audio
output transformer is at the extreme upper left, and the
rectangulor gray box confains the crystal fitrer. To the
right of the v.f.o. is the premixer with its band crystals.
The final amplifier is in the upper righthand corner, noy-
mally covered by the black shield to the right of the
chassis. The driver tube, Vs, is immediately in front of the
amplifier compartment.
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tunable element), amplified in Vigs. On the other
bands (10, 15and 10), the v.f.0. signal is combined
in Ve with a crystal-controlled signal from
“band oscillator” T s, FioB now operating as a
“premixer,” to yield the proper injection frequen-
cies for these bands. ‘The resulting ranges are 3.5
to 4.1 Me., 7.6 to 7.0 Me., 13.9 to 1.£.5 Me., 21.6 to
21 Me., and 28.5 to 20.1 Me. Band-oscillator
erystals for the ranges of 25.6 to 2% Me. and 29.1
to 20.7 NMe. are not included, but are available
as optional extrag to he plugged in in place of the
crystal furnished. (Lt is also necessary to unsolder
a trimmer capacitor in the band-oscillator unit to
operate in the 25.6-to-28-Me. range.) The dial is
calibrated for all ranges. It will be noticed that
the particular heterodyne system used results
in some hands tuning in a direction opposite to
others.

AN h.f. and i.f. cireuits in the receiving channel
are single-tuned, with capacitive coupling be-
tween stages.

The a.g.c. signal is taken from a "Lpamtlve
divider across the output of Vi, rectified in a
voltage-doubling rectifier, and applied to Vg,
F1z2 und Vg The manual r.f. gain control is also
applied to these three stages. The a.g.c. system
has fast-attack and slow-release characteristics.

The rectified a.g.c. signal is also applied to the
grid of Vga, which functions as an S-meter am-
plifier when receiving. The resulting variation
in cathode voltage is used to drive the 3 meter.
The screen voltage of Vg is used as the reference.

All oscillators ave supplied with 150 volts,
regulated by an 0AZ.

Transmitting Section

In this section, the earrier-oscillator signal
from V7 is combined with the microphone (high-
impedance) audio signal from Vs in u four-diode
rlng balanced modulator {1N542g), where the
carrier is suppressed. The 5.2-Me. d.s.b. output
signal from the modulator is amplified in V5, and
fed to the crystal filter, which strips off one side
band. The 5.2-Me. s.8.b. output from the filter
is amplified in Vi, and then fed to the trans-
mitting mixer V4. Here it is combined with the
injection signal from Vg to produce mixer
oittput at the desired frequency. The signal from
'3 is fed to driver V3, and thence to the final
amplifier V1 Vs (paraliel neutralized ABy 6JB6s)
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with pi-network output. With the exception of
the inpul and output circuits of ¥y, all v.f, circuits
in the transmitting channel ure nlso single-tuned,
and the stages are (,nuplod eupacitively, On
transmit, the S meter is switched to read final-
amplifier cathorde current.

For the e.w. and a.m. modes, carrier is ingerted
by applying an adjustable d.e. voltage to un-
balance the modulator.

The 200 is set up for Ls.b. on 80 and 40, and
w.s.b. on the vther hands, according to present
customary usage. Sidebands wre not changeable.

Ana..c. cirenitis included. The arrungement is
more or less conventional in that it feeds any
change in final-amplifier bins, us u result of over-
drive into grid current, back to an exciter stuge
where it is applied us bias to reduce the gain of
the stage. However, severe flat-topping resulted
with the speecitied 10-mv. sudio input signal as
the microphone gain control wasx advanced
toward maximum. A jack ut the rear of the
chassis permits connection of o linear awplifier
into the a.l.c. line.

Control Switching

The change-over element is a 6-pole double-
throw relay, actuated by either » push-to-falk
switch at the microphone, or by a MONX switch
on the panel. On receive, the reluy performs the
following uperations:
1) Switches B voltage to ¥, Vyand 1,
2) Removes protective biasirom Vs, Vo und Vs,
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Fig. 1—Block diagram of the National 200 fransceiver.

A.g.c. and a.lc, control paths are in dashed lines. The

heavy lines indicate the paths that are common to both
fransmitting and receiving circuifs .
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4) Clozses the cathode cirenit of Viga,

+} Connects the meter for S-meter use,

5) Applies cut-off bias to 17y, Vaund Vep (except
with the function switch in the c.w. pusition),

6) Removes screen voltage from Vy and V,

7} Removes plate aud screen voltage from | 5,.1.11(1

8) Closes an external cirenit tsuch as 2 lineur-
amplifier relay) connected to a pair of ter-
minals at the rear of the chussis.

On transmit, the relay switches the meter to
read final-amplifier enthode current, and grounds
the a.g.¢. bus to avoid accidental charging of this
bus, in addition to the reverse {on or off as the
case may bej switching of voltuges mentioned
above,

It will be noticed that there is no provision for
switching the antenna. The grid of 1y is coupled
to the “hot’ side of the transmitter pi network
throngh u 22-pf. eapucitor. Thus, the pi network
serves as the tuned input cireuit for the receiver
r.f. amplifier. V4 and other receiving tubes are
protected on transmit, as deseribed sbove.

On sws.b., the fupetion switch shifts Va to
product operation, disconnects the key jack, in-
vreases the hias on Vi to reduce gain, and dis-
ennnects the earrier-insertion control (available
for adjustment at the rear of the chassis). On
a.m., Vua is shifted to grid-leak operation, the
carrier-insertion control is switched in, the b.f.o.
(1§77} is biased off, und the bias on 175 is lowered
for full gain. On c.w., the produet detector and
h.f.o, are in use, the key jack is connected, Vy is
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at full gain, the carrier-insertion control is opera-
tive, and the plate of Vig is grounded to avoid
accidental modulation. As mentioned earlier,
with the function switch in the c.w. position,
V3 und V4 are biased to cutoff. Operation of the
key then removes this bias (grid-block keying).
There is no provision for break-in operation,
aside from that measure obtainable by a foot
switch plugged into the p.t.t. mierophone jack.

Performance

Specifications of particular interest ure us
follows:

Dutput: 120 watts p.e.p., s.8.b. und c.w.

(rystal filter: Bandwidth 2.8 ke, at 6 db. 6-50-db.
shape factor 2.2 to L,

Frequency stability: Nominal 1500 eycles in first
30 minutes after a 5-minute warm-up. Long-
term stability 00 cycles for ordinary room
umbient.

Suppression: Carrier ~50 db., unwanted side-
band - t0 db., third-order distortion products
—30 db.

Receiver sensitivity: 0.5 pv. for 10 db. s/n
{s.s.b.). Qutput impedance: 50-60 ohms.
These specifications were met or exceeded in

laboraiory tests made at A.R.R.L. on an off-the-
shelf unit from u local dealer, It was noticed that
third-order products could be reduced to well
below the specification tigure by careful adjust-
ment of the driver tuning control, while maintain-
ing essentially the same p.e.p. output. Second-
harmonic output was down 45 db.

The range of load impedances into which the
transmitter will work is limited, so the use of a
transmateh is recommended for loads outside
the range of 50 to 60 ohms. However, the instruc-
tion book contains information on simple modi-
fication of the pi network to seccommodate reason-
able departures from 50 ohms,

The v.h.f. shielding is not complete, but it will
probably be found adequate for all but fringe
TV areas.

Checks on if. feedthrough showed that the

Components underneath the chassis include the exciter
tuning capacitor at the right, and pi-network loading
capacitor below.
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National 200 Transceiver

Height: 63/ inches.

Width: 1334 inches.

Depth: 11 inches.

Weight: 15 Ibs.

Power Requirements: 700 v.d.c. at 300
ma.: 280 v.d.c. at 200 ma.; ~— 80 v.d.c.
at 10 ma.: 12.6 volis at 5 amperes.

Price Class: 2360 less power supply and
wpeakers AC~200 power supply: $75.

Manufacturer: National Radio Com-
pany., 37 Washington St., Melrose,
Mass. 02176.

attepuation of a 5.2-Me. signal was 50 to 76
ib., depending on the band in use, after adjusting
the 5.2-0Ic. trap for maximum attenuation with
the receiver tuned to the 20-raeter band. How-
ever, the receiving chaunel appears to be quite
susceptible to  crossmodulation from nearby
broadenst stations. The article by WICER in
this issue discusses this problem. At the test
location, the stop-band filter described in the
article proved to be a complete cure. However,
if the filter is not to be switched out on trans-
mit, the coils should be of heavier wire. Sections
of Miniductor, Airdux, or Polycoil stock, eut
to the same inductance values, should besuitable.

Neither power supply nor speaker is included.
The transceiver may be operated from the
National NCX-A power-supply/speaker cun-
sule, or from the AC-200 supply ilustrated,
which does not include a speaker. Speaker con-~
nections are availuble at the power receptacle, or
they may be made by a plug in the headphone
jack, wsince headphone connections are also
taken from the output-transformer voice-coil
winding. Thus the vutput is suitable for either
high- or low-impedance headphones.

Physical Details

The unit appears to be well-built mechan-
ically. The slate-blue ecabinet is a perforated
wrap-sround type with open back and matching
base plate. The panel is brushed-aluminum. Con-
trols are black with chrome inserts. The tuning
dial is combination pinch and planetary drive,
with a ratio of 45 to 1. No backlash was dis-
cernible, A separate calibration scale is provided
for each band, with marks at 5-ke. intervals.
The position of the hair-line indicator is ad-
justable by o control on the panel to obtain an
aceurate setting against a culibration standard.
A 100-ke. culibrator is not furnished, but is
available us an optional extra (type NCU-27)
that plugs into an wccessory socket at the rear
of the chassis, When so used, the calibrator is
turned on and off by a push-pull type switch on
the shaft of the microphone guin control.

The instruction book is very complete. In addi-
tion to the usual tuning data and tabulations of
point voltages and resistances, it includes an
explanation of the eircuit operation, and com-
plete instructions for alignment, with illustrative
scope patterns. ~ WITS
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