interior view of the 10-102 scope. The vertical
amplifier of Fig. 2 is assembled on the p¢ board at
the lower right in the photograph. The heavy-gauge
metal box at the lower left houses the power
transformer, thus keeping stray ac fields away from
the rest of the circuit,

Additiony! features are repulited voltages to all
amplifters, and careful shiclding of the power
supply to prevent unwanted av from being coupled
into the remainder of the vircuit,

Construction ot the oscilloscope was without
invident, The manual is complete, insteuctions are
vonetse, and are rerdered in plamn language, Assem-
bly time was 10:1/2 hours from start to finish.
Alignment and checkout required an sdditional
hour of fime. Nof bad, indeed, for a relatively
“husy™ test-instrument circuit! One reason for the
rapidity with which one van assemble this kit is
that it is built on bosrds, four in zll. The unit uses
30 transistors and 31 diodes. The only fube em-
employed is the CRT, ‘

A block diagram of the svape is given in Fig, 1,
The vertical amplifier is llustrated schematically in
Fig. 2. Ficld-etfect transistors are (tsed in the carly
siages of both the harizontal and verhical ampli-
fiers, The circuits of hoth amplifiers are guite
similar, except, of course, there is no attenuator at
the input of the horizontal amplifier.

The outward appearance of the test nstrument
is as professional ay is the interior. Those remem-
bering the early day Heath scape kits in this prive
class will find it difficult to believe that the 10-102
was engineered by the same manufacturer. Gong is
the somewhat flimsy cabinetry, the uc ripple found
(all too ofteny on the displaved waveform, and the
rather blase” front-panel decor. Furthermore, this
scope feels like there is something inside the
vabhinet other than a handful of fubes and a lot of
anused space, Despite the compactness of this
scope, it's a heavy [ittle fellow,

Pages 6% through 74 of the assembly manual
contuin a down-to-earth short course an the use of
an owilloscope. Data are given on checking audio
wave forms for linearity and distortion. A section

Q8T

is provided which shows how to troubleshoot 1V
teceivers with a scope, smphasis being placed on
signal tracing. Information is provided on using the
seope for receiver alignment and the measurement
of ac und de voltages. There i a section which
deals with frequency measurement with the 10)-
102, and phase measurement s discussed at the
end of the presentation. Varjous signiffeant wave
forms are Wustrated 1o the toxut, thuy providing the
leswexperienced amateur with clues as to what be
should look for when unalyzing a circuit,
WICER

Heathkit Model 10-T02 Oscilloscope

imensions (HWD)Y and Weight:
[2-3/4 x 9-1]4 % t6-1/4 inches, 27

peunds.

Power Reguiremeonts: FID-130 ¥V ac or
220-260 V av (30-60 Hz).

Paower Consumption: 70 watts.

Price Class: $124.

Manufacturer: Heath Company, Benton

Harbor, MI 49022,

ST
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The Henry Radio 2K Ultira Amplifier

¥ ONE WORD were used to describe the Heney
2K Ultra, that word would be unrgue. This ix
the first two-kilowatt amplifier marketed for ama-
teur use employing conductively cooled tubes. The
LAtra is designed for continuous operation: (& is
rated at 2000-watts PEP input for ssb service and
1000-watts input for cw end RTTY in the amateur
bands botween 3.5 and 30 MHz. A-m operation is
not recommended. The drive wquirement to pro-
duee the rated finaf-amplifier input is ooy 75
watls.

June 1972
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Fig. 1 - Partial circuit diagram for the 21 Ultra
power supply. The power transtormer may be
connected tor either 117-V ae or 220-V ac opera-
fton, The tunctions of K1 and K2 ate described in
the text.

The 4873

The beart of the 2K iftra s a pair of B873
conductively conded triodes. These fubes have a
plate dissipation of 15 watts each, but with the
addition of a heat sink, the power dissipation
capability increases to 400 watts, Actoally this is a
nominal figure, Fimace stutes that plate dissipation
is lmited only by the efficiency of the heat sink.
The anode and base-seal temperatures must not
excerd 250°C. Hentv Radio uses x small blower to
eirculate air past the beat sink during long periods
uf key-down service. The blower aperates when-
vver the temperature of the heut gink rises ubove
210°C and is wired to function cven atter the
amplifier is tured off. With the amplifier fuoned

fur 1-kW input, the blower activates after the key
it depressed continunously for twelve minutes!,
Singe the blower normally is not used {except for
the most severe operating conditions) the amplifier
produces no mechanical noise.

O particular interest is the thermal link used
between the BET3 unodes und the heat sink, it is
made - from berylliem oxide {BeQ) which has
heat-conducting properties of aluminum  while
maintaining high electrical resistance,  Thermal
compound s used to form a heat-conducting bond
hetween the fube anodes, the BeU link, und the
hent sink,

The RET3 has an indirectly heated cathode
which requires that heater voltage be applied for
one minute hefore full cathode vimission can be
attained. A 6U-econd delay relay prohibits the
amplifier from heing driven during the warm-up
period. Heater voltage is obtained trom a separate
6.3volt secondary winding on the plate trans-
former. To prevent exceeding the rated heater-to-
vathode voltage, cxeitation ig applied to both the
vathode and heater of cach tube. A bifilar-wound
choke keeps the heater above rtf ground,

A fivesection hand switch performs all of the
switching functions. The first section controls the
indicator fights on the front panel. The second amd
third sections provide the appropriate taps tor the
output network. The fourth and fifth wafers select
the proper input inductors.

tnpar and Output Circuits

The XK Ultra uses a tuned-input circuit which
reduces both intermodulation distortion and drive
requirements. A broad-band 1, network s used for

A look into the Ultra shows the L section of the
pi-L output circuit. The input circuits are located
in the perforated box. The blower is mounted to
the bottom cover and is not shown in the
photograph.

QST for




Intarior view of the amplifier. Tha 8872 heat sink
is mounted to the back of the cabinet. Next to it is
the directional power meter. The beryllium-oxide
thermai link conducts heat away from the tubes.
The plate choke is located above the main-tuning
capacitor and the multimeter switch is at the lower
right.

an input circuit on 10 meters. Pi networks are used
on the 40, 20 and 15-meter bands., Two band-
switch positions are emploved fo cover 3.5 to 4
MHz. The input impedance is 52 ohms,

A pi-L output circuit enables the amplifier to
operate efficiently on either ssb or ¢w without i
need for changing the plale voltage. The pi-l
network matches a wide vange of plate load
impedances.. [t alse has the advantage of enhancing
harmonic suppression. The amplifier output im-
pedance is 52 ohins, unbalanced. The SWR should
not exceed 2:1.

Tuming the amplifier is accomplished quickly
by observing the tuning meter located above the
latge multimeter while making the adjustments.
This zero-center meter monitors the current in a
bridge circuit consisting of the amplifier tubes and
several diodes. When the circuit is balanced, the
tubes are operating into the opiimum toad im-
pedance for ssb and the meter reads zero (marked
888 in the center of the meter scale). For cw
operation. the amplifier is tuned so that the meter
needle swings left of the ssb position. Ritoutput
power as wefl as reflected power are monitored by
the large panel meter. When the amplifier is tuned
propetly as indicaled by the small tuning meter,
peak output can be confirmed on the large meter,
and the drivé can be adjusted for any power input
up to the legal limit.

The tuning and loading capacitors each have a
reduction drive to make adjustments easier. Ap-
proximate hand setiings are marked un the panel
corresponding in color to the band indicator lights.

Pawer Supply

The power supply delivets 2200 volis under full
foad and s rated  for continmous duty. It iy
equipped with a handle which makes the -supply
guile easy to mwove (considering it weighs 61
pounds!). ' ;

A full-wave bhridge rectification oircuit with a
choke-input  f{ilter provides the operating high

|

The power supply for the Ultra is connected to the
rf deck by a twelve-conductor cable. A full-wave
bridge circuit with a choke-input filter is used. The
power transformer supplies all voltages to the
amplifier. The filter choke is mounted next to the
diode heat sink under the resistors. Both time-
tlefay relays are shown at the upper left. The small
capacitor on the right side is used in conjunction
with the filter choke to improve regulation and
filtering.

June 1972

vitltage. The 13-pE filter capacitor is rated at-30(00
valts. A 0.1-pF, 7500-volt capacitor is connected in
parallel with the filter choke, s shown in Fig. 1.
This tuned-choke system is a very effective circuit
{0’ provide e¢xcellent valtape regnlation while im-
proving the filtering during low-current load con-
ditions. Fransient suppression is assured by a
Thyrector assembly wired across the primaty of
the transformes.

Two ihermally activated relays are used to
provide a time-delay function for warm-up and a
visual indication of when the amplifies iy ready tor
operation; sce Fig. 1. K1 is connected to the
filament winding of the power transformer. When
primary power is supplied to the transformer, the
refay filameni begins to heat. At the end of one
minute, the filarnent has heated sufficiently to
cause the normally open contacts contained within
the relay fube envelope to close, This action allows
a dc voltage to appear at the antenna relay so that
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fig. 2 -~ Spectral analysis of the 2K Ultra under
two-tone test conditions, The third-arder distor-
tion products are 34 «IB below the output. {The
Panoramic scale is calibrated in dB below a single
tone. To convert this scale for a two-tone test,
subtract 6 dB from the figures indicated at the left
side of the scale.}

the amplifics may he activated by means of the
exciter YOX  control. Buring the one-minute
period betore K closes, the sf deck indicutor
famps regeive an intermittent voltage from K2, The
thermally operated contacts of' K2 open within
short pepod after voltage is applied, intermpting
the relay filament circnit. The contacts then close
ard the cvele repeuts, This iow-frequency oscillator
v ised te provide o flashing Luwlicator on the
amphtier tront panch, When K1 closes, however,
the tront-pane! indicator lamps receive a contin-
uus voltage directly from the low=voltage line via
{R1.

Some Fal Comments

Fhe withor received many compliments about
the clean sounding sighal of the Ulfra. Fig 2 s a
panotamic displey of the third- and fifth-osder
distortion products. No TV was noiiced at the
author’s QTH, The 2K Utra is « very rugged ynit,
it can be eusly overdniven, however. it the ale is
nut adjusted properly. Haicessive grid current will
sepigusty shorien tube iite, The replacement cost of
the 8873 is vomparable to that of a 3-5007: under
forty dollars. = WRDRE/]

The Henry Radio
2K Ultra Amplifier
PYimenstons (HWD) and Weight:
{Rf deck) 8-3/4 » 12 % 11 inches, 20
paunds; (Power supplv) 7-1/2 x
12,872 » 1012 inches, 61 pounds.
Power Requirements: 220 V ac, 50460 Hz,
£S5 A or 117 V ac, 50060 Hz, 30 A.
Price Class: $850 including tubes and power
silpply.
Manufucturer: Henrv  Radio,
Angales, (A 90064,

fne., los

o Noaw dpparatus

A New 10.7-MHz Filter for Fm Receivers

Builders of amatenr fm receivers should be
interested in this new produect by Spectrum
International, the XM HOT504 crystal fifter. | his
vamponent is swifable for use in the i-f circwit of o
single-conversion feceiver, or it cun be nsed in
double-canversion  reveivers  that  employ
10,7-MHz first i-f.

T'he filter is relatrvely small in size, measvring
approximately  0.721 X (.75 X 0.316 inches. An
sspecially interesting featuee s its package stvle.
An HU.ojU-tvpe crystal cuse, such as used for
transmitting and receiving crystals, is used to house
the four-pole filter. The assembly 18 eguwpped with
two small pins which can be mude to Ht wto a
standard crystal socket. A metal clip is welded to
uite side of the case, and is wsed for connection to
the geound bus in the cirenit.

The &M 107504 is designed tor narrow-band
ise. A band width of £7 kHz is characteristic ut the
4 B points of the filter’s passband. At
J0-dB-down paints the band width is +21 kiiz
Insertion [oss & rated at 3 B, and ripple is | JB
maximum, The filter i5 bilateral, and has un

56

impediance of 910 ohms with 35 pb of capucitance
in paralle!l with each port.

The filter is the most recent product developed
hy Schiliing «f West Germoany, and is available
from Spectrum  Internutional. . . Hox &7,
Topstield, MA 1983, 51595 0 single lots.
WICER.
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