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Fig. 1--The grid-bias regulator circuit.

kept in it.'! regulating range hy the current
through H;m from the negative supply. When the
S122 grids start to draw grid current. the blus
voltage will tend to go more negative. This makes
the base of (12 more negative and more current
110ws through the transistor. causing the base of
(h to go more positive. reducing the current
through the regulator transistor. This tends to
maintain the bleed current at 1.5 rna. and cancel
any change in bias on the grids. When the grid
«urrent exceeds II'; mao the regulator can no
longer function and H411• R~l. and H42 aut as a

simple grid leak. Thus. if the amplifier is driven
past the point of regulation, the tubes will be
protected because the iucrcusing grid current
increases the grid bias. (TIllS is. of «oursc, ac­
companied by nonlinearity on s.s.b., and is not an
s.s .. b. operating condition .. )

In addition to the points already mentioned.
the lZ:rid circuit a1~0 provides a.l.c. output.. When
excessive drive is applied to the final, modulation
peaks resulting in more than Iii mao of grid
current will cause an audio voltage to appear on
the bias «ircnit. This voltage is rectified by a
voltage doubler and is then available to control
the exciter gain uutomatieullv.

\ pi-network tank is used in the output side
of the X12~s. In order to maintain the proper
LC ratios for working into a design-figure load of
~I) to tiU ohms. additional capacitance is switched
into the pi on both the input and output
sides of the inductor on Wand 80 meters.

The inductor is It ta pped r-oil, the proper
taps being selected by the band switch.

Plate voltage for the amplifier tubes is
8122 GRIDS obtained through a voltage-doubler circuit

using silicon ror-tifiers, In fact. all the sup­
plies in the NCL-<!UlJlJ usc solid-state rec­
tifiers. The screen vol tage is developed
from a full-wave bridge circuit,

"..25 TO-45 V,

TH E NCL-:WUU is National Compauv's new
linear amplifier. capable of power inputs of 2

kw, p.e.p. on s.s.b .• and 1 kw. for ".1'1., a.rn .. ur
RTTY. The amplifier is completely self-con­
tained, with power supply and r.f'. circuits in a
t,ornpact package measuring approximately X

by 1i by j:3 inches. Frequency coverage includes
five bands, so through 10 rueters. Two RCA
type S122 «eramic tetrodes, with a total plate
dissipation of 1"00 watts, arc connected in parallel
and operated in Class AB2• Any exciter with :20
to 200 watts peak output will drive the NCJL­
2lJIIlI to full input.

The input circuit of the amplifier is untuned,
utilizing a resistor divider network for developing
the required driving voltage for the amplifier
tubes. An added feature of the amplifier is that
the resistor network can also be used as a 50­
ohm dummy load for tuning up the exciter. with­
out plate voltage being applied to the amplifier
tuhe.

An unusual feature of the amplifier is the grid­
hias supply. The essentials of the l';rid-bias
regulator circuit. on which a patent is vending.
are shown in Fig. l. In order to operate the amp­
lifier in Alh, with low values of grid current, the
regulator circuit is designed to hold the grid-bias
voltage constant at normal driving levels. How­
ever, '11'hen the grid curron t exceeds 1.5 rna. the
grid bias automatically increases. Output from
the bias supply, approximately -?iU volts. is fed
to the collector uf Cit. a series-regulator transistor.
Operating bias for the amplifiertubes is obtained
from the emitter of Cll. The resistor network
N4nR41R42 ('arries a bleed current of Iii rna.. and a
sample of the output voltage is taken from the
bleed network and applied to the base of the COtl­

trol transistor, Ch. 'I'he eollector of the control
transistor is fed from the -xu-volt source through
/(:l~' The emitter of Ch is returned to KroUlld
through CR,. a Zener diode. The Zener diode is

-BOV.
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The pi-network input capacitor and inductor are in the
upper left in this view. Just below the inductor are the
amplifier tubes. The ontenna relay is visible through the
opening in the chassis top at the left rear. Near the rear

center is the blower motor and to its
right is the plate transformer.

'Metering of the amplifier is taken care of by
two meters, one of which is switched. The plate­
current meter (not switched) has a full-scale
reading of I amp. The other meter can be
switched to read plate voltage Ifull scale ;)000
volts), screen current up to f,O ma., grid current
flO mao full scale, and exciter tune, in which posi­
tion the meter again reads grid current but with
the antenna relay switched to the transmit
position. This permits exciter adjustment with
the amplifier plate and screen voltage off'.

'I'he amplifier is set up So that either 1l.5­
volt. 2-wire, 01' 230-volt,. :\-wire input can be
used. When the u.c. panel switch is turned Oil,

power is applied to the bias supply and the IH22
heaters, and also to a squirrel-cuge blower which
eools the 10;1228. A green dial lamp comes 011 with
the u.c, switch and after approximately one
minute warm-up time, another dial light marked
"ready" comes on. This indicates that a time­
delay 'relay has dosed. This relay prevents the
plate voltage from being turned on before the
amplifier tubes have a chance to warm up. When
the plate switch is dosed. another dial lamp
comes on. The plate switch is connected to a
relay which controls the primary of the trans­
former for the plate and screen supplies.

The remaining panel switch is used for chang­
ing from e.w. to s.s.b. operation, In the e.w.
position the plate and screen voltages OIl the
amplifier are Isno and 200 vol ts, respectively.
This is determined by a tap on the plate and
screen transformer primary. In the s.a.b. posi­
tion the tap is changed and the plate and screen
voltages are 2500 and 400 volts.

The umplifier is designed for a peak input of
2 kw.. which menus running the tubes at ~5no

volts and SOO rna. With an efficiency 011 the
order of tiOper cent, the output is approximately
1400 watts peak. \\'hen going to ('.11'., l-kw.
input is 150U volts at 550 rna. The ~CL-2011U is
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designed so t,hat when the amplifier is tuned up
with a SO-ohm toad to a (".11'. input of 1 kw., all
vou need do is switch to the s.s.b. posit.ion and
you are properly tuned up for s.s.b.

Control circuits in the amplifier include a
built-in antenna relay, which is opened or dosed
by the plate switch when two external terminals
ure shorted. These two terminals ean be eon­
trolled hv t.he exciter send-receive switch Ill'

VOX. If the exciter is a transceiver, all you need
do to operate ., barefoot" is to turn off the am­
plifier plate supply and make sure that the multi­
meter switch is not in the exciter-tune position.

An addi tional eontact 011 the alltenna relay is
used to open the ground return of the screen sup­
ply since the idling current of the .s12:.ls is :J.'j()

ma., which would cause cousiderable noise gen­
eration. Opening the screen supply eliminates this
problem.

The instruction manual is complete with de­
tailed tune-up instructions and trouble-shooting

The resistor network for grid.input circuit is in the upper
left corner. Just below the bank of resistors is the pi-net­
work output capacitor. A bottom plate which seals off the
tube compartment has been removed for the photograph;
the tube sockets are visible in this comp artment. At the
right are the electrolytics used in the plate power supply.

information. Top- and bottom-view photographs
are included with all components dearly iden­
tified. a Ienture we heartily approve of. ..\. ehurt,
of voltage and resistance checks is also included.
"IVlIeF. [if~

National NCL-2000 Linear Amplifier
Heigb t s 7% inches.
Width: 16% inches.
Depth: 12% inches.
Power Requirements: 110/120 volts

50/60 cycles, 220/230 volts 50/60
cycles.

Price class: $585.00.
Manufacturer: National Company,

37 \Vashington St., Melrose, !\lass.
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