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Quantum Loop Test Evaluatlon and Improvements
Mark Connelly = WALIOH = 30 AFR 1992

I recently purchased a Quantum Loop from its designer, Gerry
Thomas. I ran it through a full gauntlet of tests (sansitivity,
strong=slgnal handling, nulling eame, and sharpnesa of tuning).
Recelvers used Included R=3%90A, Kenwood R=600, Realistic DX-440,
and Bony ICF=2010. Oscllloscope testing was also performed.

The loop, as advertised, delivers a healthy signal levael for
the small ferrite head used. { (selectivity, tuning sharpness)
is exeallent. To sea how much sensitivity could be attributed
dirsctly to the loophead, the Quantum head and the Falomar
MW head wers cospared h{ plugging each into my RTL-1
Remotaly-Tuned Loop amplifier box assasbly. Gerry's Quantum
head, on average, deliversd about 3 dB more signal than did
tha Palomar head. That's cectalnly not much in most listening |
sltuations, but it can make the difference on low-level signals
{a. g. during the day) at electrically-guiet locatlions. The

ifier in the (uantum Loop delivers substantial gaim. Its
gain is comparable to that of the updated RTL-1 loop using Dallas
Lankford's balanced amplifier (BFE-C of my designation) followed
by the extra 20 dB kick of my BBA-C broadband amplifier. Such
gain is indeed reguired with emall ferrite locop heads. Tha
Quantum and the RTL-1 both have much more gain than the Falomar
and Radio West loops. The remotely-tuned RTL-1 needs +12 VDC
at about 120 mA and a control box [ control cable assembly.
The Quantum, like most loops, is meant to be co-located with
the receiver. Its simplicity, ‘emall size, and 9=-volt batbtery
operation makes it ideal for many travel applicaticns (as long
as a suitably low-nolise, non-shielded operating environment is
available]. If you're thinking of getting a Palomar primarily
for medium wave use, forget it. Get the Quantum instead.

Keaping amp. nolise upder control with such high gain is
not & trivial matter. Both Gerry's Quantum amplifier and the
BFE-C/BBA=C combinatlon of RTL-1 achieve this task. The Space
Magnet and the Palomar are inferior in this regard.

. Mulling with the Quantum Loop was about ae good as nulling
with the Palomar (and better than nulling with a Space Magnet
or Radio West loop).
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* Just before sunsat, a RTTY spur = obviously a shortwave
mixing product = was noted around 1207 kiz. As Dallas
Lankford and I have both noticed, mid=- to late-afternoon,
whan MW is still essentially non-skip but lowsr SW band skip
has bullt up to strong levels, is the worst time for such
spura. Tha problem, as noted later in this article, was
eaeily solved.

* Harmonic distortion was obvious in the presence of WHRO=-GBO
showing up on 1360 if the 1 tuning wasa't precisely on
ig:g Neuj:it;mh:ni WHED aud r could be heard behind WhYH=-

aven w - oop properly peaked. Surprisingly,
reducing the locp's gain did not reduce the harmonic ([WRED)
relative to the true 1360 signal (WLYN). The lem was
largely mitigated by modifications to be described below.
(WREQ runa 50 kW from a transmitter site approximately
3 miles / 5 km from my house.)

* As Gerry has also noted, cscillatieon is possible if the loop
is operated inte a poorly-shislded (plastic-cased) receivar
such as & Sony ICF-2010. Palliativea for this are to
increase the distance between receiver and lecp, re-orient
the receiver and/or lecphead, reduce the loop galn satting,
and reduca the recelver's RF galn matting.

ZSpraying the bugs® .

Scope tests showed that the gain pot implementation was
flawed. Local WRKD-6B0 was peaked up and obsarved on tha scope
with a SO0-ohm BHC terminator installed (to simulata a resaiver).
The waveform was soversly distorted (elipped) at about 0.8 Vp-p.
I presumed that the gain pot would remedy this and allew a lower
level undistorted signal to be obtalned. Wrongl Redueing the
gain setting did, of course, reduce the algnal level -=- but
waveform distortlon got worsme | What I was observing on the
oocilloscope in the time domain would eguate to greater harmonle
content (e. g. 1360, 2040) in the frequensy domain. The gain
pot acheme was investigated further. As the lowest strong-signa’
distorticn actually occcurred at maximum galn (R7 set to zero
ohms}, I removed that pet and connected the end of R9 (that had
gone to R7) directly to ground. Experimentation showed that
a 5K audio-taper pot (to ground) connected through a 0.1 uF
capaciter to the C4/RE junctien performed galn control that
(a) provided gain control that did not increase distortion, and

(k) provided a greater range of gain contrel than the previocus
schema did.

I also wondered whether the cutput impedance of the loop
amplifier gave a good match to a 50-chm recelver inmput. I
tried several "canned" Minl-Circuits RF transformers (2:1,

" 41l, §:1, 16:1, and 3611) between the ocutput of the Quantum

Loop and the R-600's 50-ohm input. The 16:1 transformer (T16=6T
did the best , job: signal transfer was at least 5 dB hittai than
with & direct connectlion. Tests with the cscllloscope (with 50-
ohm terminator) showed the same improvement. Furthermore,
harmenic distortion on "cruncher® locals like WRRO-680, WEDH-ES50,
and WSSH-1510 was reduced: more output apnd less distortian with
the 16:1 transformer in line. These tests indicate that the
output impedance of the Quantum Loop s in the 500 to BOO ohm
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ranga = hardly a good match to the vast majority of modern
recaivers which want to "sea® 50 to 75 chms. The addition of a
T16-6T or T16-1 transformer at the loop's RF output should be
considared mandatory for best parformance. Mo doubt the 12:1
homabrew toroldal transformer described by Hick Hall-Patch's
Baveraga-matohing article in Procesadings ‘would also work well.
When observing WREO-680 on the cacllloscope, the Quantum Loop
with T16-6T transformer dellvers about 3.5 Vp-p [cliﬂud} into
the 50-ochm texrminator and, 1f the loop is rotated a bit off the

peak-strangth ﬁﬂlltiﬂﬂ-f 2 Vp=p of relatively undistorted sinowave

can ba obtalne Somewhat greater undlstorted cutput levels can
be attained if the DC input is changed from +% VDC to +12 VDC.
Studies of RF amplifiers here show that passing a single large-
slgnal freguency with low distortion weually also means that
multiple frequenclies can be passed with less likalihood of mixing
spurs (intermodulatlon distortion products). These concerns are
of paramount impoctance to the urban DXer.

The RTTY spur was cured by the addition of 47 uH inductors
betwsen VC1/L1/switched C1 and the R1/J1 gate junction and
betwean VC1/L1/CL and the R2/02 gate junction. Same circuit
board trace cuts weres necessary. This modification was inspired
by eimilar shortwavea-spur fixea done by Dallas Lankford.

Other minor modifications were performed. A phono jack (J5)
wans added near the exlsting J4 power lnput. I did this because
I have meveral AC adapters fitted with phono plug cutputs to
intecface to such of my homebrew gear. A |0 ohm resistor (R13)
was added in mseries with the DC power input. This forms a low=
pass filter with capacitors C7 & Cl10 to do a better job remowing
noise spikes, stray RF, and switching supply transients £rom the
power buss. [

Conclusions

Tha Quantum Loop, with the modifications described above and
in Figure 1, is the best small 3-volt-powarable medium wave loop
I'va aver used. It is perfect for travelling when used with a
Sony ICF-2010, Realistic DX-440, or similar receiver.

Fhasing Acplicaticos

All that has to be done to make this loop phasing-compatible
is to add a toggle switch In series with a 20K resistor. By
switching in the reaslstor across the tuning capaciter, Q can
ba reduced to provide adequate null bandwidth for phasing
applications. The gain pot ean be used for level-equalization
operations.
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