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The Knight T-60 Xmitter
A 60 watt AM and CW transmitter with

, full 80 through 6 meter amateur band
coverage for less t han $50.007 It's ha rd to be
lieve but this is what Allied Radio Corporation
has accomplished in their new transmitter kit.
The Knight T-60 is a com pletely self-con
tained, nea t little package t hat puts out an
amazing s igna l fo r its size.

A quick check of the specifica tions will ver
ify that this easy to a ssemble kit is a r eal
bargain on today's amateur equipment market.
How does this Knight-Kit provide so many
features at the price of $49.95 ? P ar t of the

reason is, of course, that it is a kit; you sup
ply the major ity of t he labor. T ha t is, if you
call the in teresting, easy assembly of t he
transmitter labor. T he design concept s that
provide high performance at low cost include
a silicon rectifier power supply, use of a mass
produced, h igh efficiency TV sweep tube in the
out put sta ge and a highly effective, cont r olled
carrier screen modulation system that provides
good quality speech with plenty of punch. This
audio system allows the final to loaf along at
about % normal power input and s till ap
proach the C' V input of 60 watts on voice
peaks.
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5. Wh at is my Re f l ect e d
Power?

6. Do I have high RF resist
ance in spl ices , connec
tors and in series with the
radiati ng element?

7. W hat is my RF Power
A mplif ier Efficiency? .

8. How much po wer am I
was ti ng in relays, filters
and feed line?

520
ANTENNA
ANALYZER
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$42.9 5 NET

------------ ..
e--SECO ELECTRONICS, INC. I

5041 Penn Ave. se.. Minneapolis 19, Minn. I
I
I
I
I
I
I

NAME _

ADDRESS _

CITY S TATE _

Please send me full informatlon on the Seco 520 0 also s ece
e lectroni c eq uipment ca talog folder.

,;;r- I ·~
~WaJ. Analyze Your Antenna and RF Power

_t',.. Amplifier With the SEeD 520

'" 3 YSWR scale interpretatio ns-I: I
to 8 :I Standing Wave Rat io - a ntenna system efficiency
-GOOD-BAD scale.

3 Forwa rd and 3 Reflected Power scales accurately
ca libra ted (3.5 to 180 mc)- ra nges 0·10, 0-100 and
0- 1000 watt s.

Directiona l Coupler a nd Meter are matched pair,
accurately ca librated .

Single compact case 6%" x 2Y-i" x 51A"- no cha rts
or graphs to read .

Scales a rc cal ibrated for 50 ohm line (simple mult iply
reading by 1.4 for 72 ohm lines).

Continuous d uty-may be left in line as R F monitor.

I

1. Is my antenna radiating all
available power?

2. A re there " Hot Spots" In
my feed line?

3, Is my an tenna-feed li ne
match actually tested, or
only computed?

4. W hat is my F o r w ar d
Power?

HAMS • • • this Seco a-point
antenna and power amplifier
check gets more from your rig

~-----------------~
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These sa me features make compact con
st r uct ion possible and this little transmitter
is no larger t han a man-size shoe box. The
gray wrinkle fini shed, rugged steel cabinet and
the two-tone panel provide a very attractive
a nd practical hou sing. Despite the com pact
construction, a ssembly is easy.

The 218 separ a te assembly steps are a r
ranged in easy to understand, check-off order
in the large 8 %" x 11", well p rinted inst r uc
tion manual. This 32 page booklet contains 19
clear illustrations in addition to the schemat ic
diagram and complete illustrated parts break
down. As a further const r uction a id, 6 of the
m ajor assembly illustrations are duplicated in
15" x 20" wall chart form. \Vit h all of this
a ssistance, it is indeed difficult to goof.

Good quality part s a re used throughout the
transmitter and packaging of the parts is
geared to convenient a ssembly. Res istors are
ca rd mounted and a re marked f or ready selec
t ion . Other sm a ll parts a r e s up plied in trans
parent plastic bags for easy identification.
These features, along with the illustrated
parts breakdown, detailed drawings and self
checking instructions make for rapid a ssembly
by even the most inex per ienced individua l.

The schematic diagram of the T-60 trans
mitter is shown in F igure 1. The circuit con
sist s of a 6HF8 triode sect ion (VIA) operat
ing a s a Pierce cryst al oscilla tor os a s a VFO
a mpli fie r . The pentode sect ion of the 6HF8
(V I B ) is used a s a buffer amplifier or fre
quency multiplier, depending on t he band in
use. An adjustable pi network t uned cir cu it is
used to couple the buffer-multiplier sta g e to
the grid of the 6DQ6B (V4) power amplifier
st a ge. The plate of the 6DQ6B is sh un t fed
a nd a pi network used to provide the proper
match between t he hig h impedance plate cir 
cuit and the antenna. Antennas with impe
dances ranging between 40 and 600 ohms ca n
be matched with th is network. F igure 2 char ts
t he frequ ency coverage of t he transmitter
a long with the r ecommended cr yst a l or ex 
t ernal VFO f requencies for each band.

The metering ci r cu it of the T-60 f ollows the
trend established in sever al recent transmit
t ers. A crystal diode, CR I , is used to rectify
a portion of the RF present a t the output of
the antenna network. The filter ed output of
the diode is applied to t he meter and a sh un t
resistor may be switched in to avoid off-scale
deflection of the meter when feeding h igh im
pedance loads. The DRIVE TUNE, PLATE
TUNE and LOAD controls are all adjusted
for maximum meter deflection with the FUNC
T ION swit ch in the t u ne position. T he s wit ch
is then t hrown to the CW position and the
controls peaked for maximum output. \Vhile
th is may appear to be a quick and dirty
method of metering a 3 stage transmitter, it
really works well and per mit s easy, accurate
t uning by inexper ienced oper a tor s .
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Frf!quli!':K1I 01 T n17u m i UIi!'T.... Cry,U11or VFO Freo. &In""
( Mdli!'T') (MC) ( MC)

80 3.5 toU 3.5 t04.0.. 7.0 to 7.3 7.0 to 7.3

20 7.0 to 7.175 14.0 to 14.35

J5 7.0 to 7.150 21.0 to 21.45

10 7.0 to 7.425 28.0 to 29.7

6 8.334 t0 9.0 SO.O to 54.0

The cathode circuits of the oscillator, buffer
multiplier and power amplifier stages are con
nected to the key jack. When the key is closed,
these points are a t ground potential. I n the
key-up condi tion, a 2.2K ohm res isto r is in
ser ted in the circuit. The cathode cur rent of
t he 6DQ6B develops a bias voltage across t he
resis tor wh ich is s uffici ent t o r educe the 6DQ6
pla te and screen current s to a safe value and
completely cu t off t he osci lla tor and buffer
stages. This design f ea t ure reduces the volt 
age across t he ope n key to a safe value and
provides excellent keying characteristics . There
is one disadvantage to t his keying circuit. If
an external VFO is used, it must run con
t inuously and keying must be accomplished in
the transmitter.

I n the AM mode, a cascaded 12AX7 ( V2)
is used as a speech ampl ifi er which drives t he
fi rst section of t he 6DR7 (V3 ) modulator
stage. This sect ion of the modulator is Op4
erated at zero bias and grid rectification of
the applied audio sig nal occurs . This increase
in bi as causes t he plate voltage to r ise, va r y
ing with the modulat in g signal. The grid of
t he second section is connected t o t he pla te of
the input section and th is positive voltage rise
increases the cathode current, and thus the
voltage, of the output stage. A por tion of t his
voltage is applied to the 6DQ6B screen. This
voltage r ises with modu lation and varies at
a n audio r a t e, modu lating the screen of t he
r f ou t pu t a mplifier and increasing the average
de potent ial of the scr een . In t he TUNE posi
t ion of the F UNCTION switch, reduced sc reen
voltage is ap plied to the 6DQ6B and out of
resonance plate current is reduced to a safe
value.

The power supply is conventional and con.
sists of a power transformer with plate and
filament windings. A full wave voltage doubler
circuit, using silicon rectifiers and a n R C filter
develops 440 volts de for the plate and screen
circuits.

T he comple ted tra nsmitter was bench tested,
us ing an 1\1. C. J ones T ype 625 wattmeter a s
a 50 ohm load with the internal indicator used
to measure power ou tput on 6 meters. Since
the directional cou pler used in th is instrument
is frequency sensitive, a H ewlett-Packard 41

OB VTY::\! was used to measure the voltage
across the load and power output computed
for the other bands. P A stage input power was
metered a nd, with the transmitter tuned for
maximum out put in accordance with the in
str uctions , fou nd to range between 63 watts
on 80 met ers and 76 watts on 10 meters. Us
ing active crystals, C\V power ou t put r anged
between 40 watts on 80 meters and 26 watts
on 10 meter s. Effi ciency on 6 meters is of
course greatly reduced si nce the P A is operat
ing as a doubler. Measu red power output on
6 meters was 13 watts with 80 watts input. It
must be emphasized that these measurements
were made by tuning in accordance with the
instructions, letting the operating conditions
fa ll as they would.

A 1000 cycle tone was applied to the micro
phone in put and a scope connected to monitor
the r f envelope . T he gain con trol was ad.
va nced to t he point where dist ort ion was ap
parent. 'Th is occu rred at between 90 and 100 %
modu lation, dependin g on tuning and loading.
Measured peak power output was roughly
equal to t he CW output for identical tuning
a nd loading conditions.

On the air tests produced good results. No
attempts were made to establish any DX rec
ords, the objective being to obtain critical
repor ts on s ignal quality. Comments on the
cont r olled carrier modulation system were
t ypical. "Your audio quality is g ood, 01\1, but
your carrier seems to be going up a nd down."
Those operators familia r wit h controlled car 
r iel' Al\l s ignals gave good repor ts. Construe
t ive, "on t he a ir" help in findi ng the proper
setting of t he audio gain control was di fficult
to obtain. The proper point, ver-ified by the
scope, is just below the sett ing where audio
distortion becomes noticeable.

T here are very few complaints with the
t ransmitter. T he comments on the metering
system can not be t aken too seriously si nce
t he system works a nd works well. The reduced
out put on 6 meters is more serious. However,
since 6 meter coverage is a bonus anyway, we
ca n afford to be philosophical and not look a
g ift horse in the mouth. The writer has per 
sona l objection to the R CA phono j ack used as
t he mike connector and it is suspected t hat
ma ny will change it to a type to fit their mi
crophones.

All in all, t he Kn ig ht T·60 is a very good
buy. F or the Novice, it is an ideal first trans
mitt er a nd it is very attractive to the more
exper ie nced amateu r as an emergency or
st a ndby unit . The r ugged construction and
simplicity of t he unit make it p robable that
this little rig will be in ser vice lon g after
more sophist icated equipmen t is "down f or
maintenance."
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