ARRL Periodicals Archive — Search Results
A membership benefit of ARRL and the ARRL Technical
Information Service

ARRL Members: You may print a copy for personal use. Any other use of the
information requires permission (see Copyright/Reprint Notice below).

Need a higher quality reprint or scan? Some of the scans contained within the
periodical archive were produced with older imaging technology. If you require a
higher quality reprint or scan, please contact the ARRL Technical Information
Service for assistance. Photocopies are $3 for ARRL members, $5 for
nonmembers. For members, TIS can send the photocopies immediately and
include an invoice. Nonmembers must prepay. Details are available at
www.arrl.org/tis or email photocopy@arrl.org.

QST on CD-ROM: Annual CD-ROMs are available for recent publication years.
For details and ordering information, visit www.arrl.org/gst.

Non-Members: Get access to the ARRL Periodicals Archive when you join ARRL
today at www.arrl.org/join. For a complete list of membership benefits, visit
www.arrl.org/benefits.

Copyright/Reprint Notice

In general, all ARRL content is copyrighted. ARRL articles, pages, or documents--
printed and online--are not in the public domain. Therefore, they may not be freely
distributed or copied. Additionally, no part of this document may be copied, sold to
third parties, or otherwise commercially exploited without the explicit prior written
consent of ARRL. You cannot post this document to a Web site or otherwise
distribute it to others through any electronic medium.

For permission to quote or reprint material from ARRL, send a request including
the issue date, a description of the material requested, and a description of where
you intend to use the reprinted material to the ARRL Editorial & Production
Department: permission@arrl.org.

QST Issue: Mar 1959
Title: "Just Like QST, Except...."
Author: Edward P. Tilton, W1HDQ

[ Click Here to Report a Problem with this File |

ADVERTISEMENT

2009 ARRL

Periodicals
on CD-ROM

ARRL's popular journals are
available on a compact, fully-
searchable CD-ROM. Every word
and photo published throughout
2009 is included!

= @ST The official membership
journal of ARRL

= NCJ National Contest Journal

= @QEX Forum for Communications
Experimenters

SEARCH the full text of every
article by entering titles, call
signs, names—almost any word.
SEE every word, photo (including
color images), drawing and table
in technical and general-interest
features, columns and product
reviews, plus all advertisements.
PRINT what you see, or copy it
into other applications.

System Requirements: Microsoft
Windows™ and Macintosh systems, using
the industry standard Adobe® Acrobat®

Reader®software. The Acrobat Reader is a
free download at www.adobe.com.

2009 ARRL Periodicals
on CD-ROM

ARRL Order No. 1486
Only $24.95

*plus shipping and handling

Additional sets available:

2008 Ed., ARRL Order No. 9406, $24.95
2007 Ed., ARRL Order No. 1204, $19.95
2006 Ed., ARRL Order No. 9841, $19.95
2005 Ed., ARRL Order No. 9574, $19.95
2004 Ed., ARRL Order No. 9396, $19.95
2003 Ed., ARRL Order No. 9124, $19.95
2002 Ed., ARRL Order No. 8802, $19.95
2001 Ed., ARRL Order No. 8632, $19.95

I
A\ The national association for
¥\ ARRL AMATEUR RADIO™
GI=X)) SHOP DIRECT or call for a dealer near you.

)/ onLINE WWW.ARRL.ORG/SHOP
)/ ORDER TOLL-FREE 888/277-5289 (US)



http://www.arrl.org/members-only/qqnerrorrpt.html?qid=40172

Mar 1959 QST - Copyright © 2024 American Radio Relay League, Inc. - All Rights Reserved

“Just like QST, Except....”

almost daily in mail handled by the ARRL

Technical Information Service. They are also
voiced frequently by visitors to the ARRL Lab,
who tell us their troubles with equipment they've
been building, Often it turns out that instability
trouble these fellows have is the result of common
misconceptions as to right and wrong methods of
bypassing and grounding in tetrode and pentode
amplifiers.

We neither expeet nor want everything built
from QST and Handbook information to be exact
duplication of the original. To be of greatest
value, equipment descriptions should be used for
ideas to be incorporated in gear of your own de-
glgn, If QST and Handbook articles were used
only for exact duplication they would not be
making the most of the time and money spent on
them. The important thing is to know what to
change, and what to leave as the oviginal designer
made it. Methods employed in bypassing and
grounding should be in the latfer category.

To some extent each new amplifier represents
a design problem. We would not have you believe
that every transmitter or converter built in the
Headquarters lab is stable right from the start.
But from long experience we have become well
acquainted with some of the more common forms
of instability. These have all been discussed at
one time or another, but a summary may still be
in order, especially in view of the fuct that assem-
bly details we'll be talking about often do not
come through well in photographs. Even an ex-
perienced builder of ham gear may find it hard
to know just where to put a bypass lead or a
grounding lug, no matter how well the pictorial
and descriptive details are set forth in print.

Clertain tubes have a repufation of heing hard
to tame. The 807 was such a dog for many hams
for vears, and the evil reputation it built up,
largely unjustified, is now inherited (with even
less justification) by the 6146, It is true that
tetrode und pentode tubes, having very high
power sensitivity, may require neutralization,
but more often than not the trickiness involved
in getting an amplifier to operate stably is the
result of violation, by the designer, of certain
cardinal prineciples. 1f vou yearn for the “good
old days’ of easily neutralized triode amplifiers
it may be that vou've been building in some
troubles for yourself.

Put the Socket Above the Chassis!

Many « lab headache has been relieved like
magic by the simple expedient of taking out a
socket that was mounted below the chassis and
putting it on the tube side of the chassis or mount-
ing plate. This became really important when we
started building transmitters that had to work
on many bands without readjustment of neu-
tralization. Clause of the oscillation trouble with
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TIIE four words of our title are encountered

Some Hints on Stabilization of
Tetrode and Pentode Amplifiers

BY EDWARD P. TILTON.,* WIHDQ

THOSE WERE
THE DAYsS/

sockets mounted under the chassis is often the
long plate-cathode return. This return cannot be
made effectively via screws going through the
chassis. The actual path (and you can often trace
it by chassis “hot”’ spots) is around the edge of
the chassis, or through some large hole. Some
considerable portion of the chassis thus becomes
common to both plate and grid circuits, and the
resultant feedback is difficult to neutralize out.

This sort of thing may not be troublesome in
an amplifier designed for a single band, though
even here it may make the neutralization job
fussier than it should be. But in an amplifier for
several bands the effect of coupling through com-
mon ground paths varies with frequeney. Your
amplifier requires neutralization on some bands
hut not on others, or the degree of neutralization
cannot be set up right for several different bands.
Having gone through this with more amplifiers
than we care to recall, we now put the socket
atop the chassis first, instead of making ourselves
an almost certain revamping job by mounting it
in the *conventional’” manner.

Cooling Down the Screen

Once the socket is mounted above the chassis,
the method of hypassing iz still important. The
screen and cathode must be ut zero r.f. potential
or there’s going to be trouble. The sereen is the
villain in some amplifiers that should be stable
but aren’t. To cool it off, bypass right at the
sereen terminal or terminals. If there is more
than one screen pin, bypass each one separately,
right to the chassis, with no leads, Forget the old
precept of a common ground bus, or a common
grounding point. The chassis is the place to go
with bypasses, and without any wandering!

* V. H.F. Editor, Q57"
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Models illustrating right and wrong methods for bypassing and grounding terminais of a 9-pin miniature socket. Both

show Pins 4 and 9 grounded, with a cathode resisfor and associated bypass capacitor connected to Pin 3. In the wrong

approach, left, a wire is run from Pin 9 through the center shield and Pin 4, to a grounding lug. The bypass is made from

Pin 3 to the center shield, making its path fo ground common with other circuits. In the example af the right, the pins fo be

grounded and the ground lug itself are bent tightly against the cylinder and soldered in place. Bypass is grounded
at the bottom of the lug.

Ordinary hypassing may be ineffective in
v.hf. amplifiers, especially for 144 Me. and
higher. "Then some form of sereen tuning becomes
necessary. Bxamples will be found in all recent
editions of the Handbook. Such circuits usually
involve series-resonating the screen circuit to
ground, to provide a path of lowest possible
impedance.

Oceasionally you will find a circuit in QST or
the Handbook in which no sereen bypass is shown.
These bring inquiries as to whether an error was
roade, and what value bypass should be used.
Diagram readers are accustomed to seeing sereens
bypassed, and they can’t imagine it not being
done. Sometimes the circuit is a frequency multi-
plier, and in that case it doesu’t make much
difference whether the screen is cold or not. Why
waste a capacitor, in that event? At 220 and 420
Me. several factors come into play that may
make screen bypassing unnecessary. The screen-
to-ground capacitance within the tube may be
cnough to do the job at these frequencies. More
important, degencration due to cathode lead
inductance, and loading of the tuned cireuits by
the tube, may cut the power sensitivity of the
amplifier to the point where self-oscillation is not
the problem it is on lower bands.

The Hot Cathode

Oscillation troubles are often built into tetrode
or pentode amplifiers by inserting a keying jack
in the eathode lead. The eathode has to be cold,
too: perhaps even more so than the sereen. In the
50- and 144-Me. exciters in the Handbook vou'll
notice that the 50-Me. job has cathode keying:
the 144-Mec. one does not. That’s because small
disk ceramics (probably the best v.h.f. bypasses
available at low cost) are effective at 50 but not
at 144 Me. That 144-Me. cathode (2E26 or 6146)
could probably be covled down by some special
vircuit tricks, but we found it simpler to resort to
some other method of keving, and left the cuthode
grounded by the shortest possible lead, in the rig
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for the higher band. Grounding each cathode
lead separately may be desirable with the 2E26
and 6146,

Bypasses That Don’t Bypass

QOscillation troubles are not confined to trans-
mitters, as any v.h.f. converter builder knows.
And oscillation is not always where you'd expect
to find it—in a pentode or neutralized-triode
amplifier stage. We've seen quite a few ** grounded-
grid” stages that took off all over the place be-
cause the grid was not actually grounded. In
several instances a wire lend was run from the
cylindrical shield in the center of a miniaturc
socket to a ground lug at. one or both sides of the
socket. Bypass capacitor leads were connected
to the eylinder, or to some point along the wire,
rather than to the lug, right at the chassis.

The effect of r.f. voltage building up on a
ground lead, perhaps no more than a quarter inch
long, can be observed by running the stage in an
oscillating condition, and then probing for hot
spots with a pencil lead. If the stage is in a re-
ceiver, you ean listen for seratching sounds. If it
is a transmitter, watch the grid current in the
offending stage.

In a 50-Me. transmitter built for the 1959 edi-
tion of the ARRL Handhook we ran into trouble
with # 6146 stage that refused to neutralize. We
tried several methods; each would come close, but,
not quite do the job. In this rig we had abandoned
the principle discussed earlier and mounted the
tube socket below the chassig, primarily to save
over-gll height. With just one band to worry
about, we felt the caleulated risk worth taking.

In this amplifier both the sercen and cathode
leads were hot. Touching the screen or cathode
terminals caused a Hicker in the small amount of
grid cwrent that persisted in the G146 stage,
when drive was removed. In desperation we
pulled out the socket and put a different type in
its place — and at unce the capacity-bridge neu-
tralization system we'd been wrestling with for
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Tube socket with built-in grounding ring and four lugs {left) is an invitation to trouble due to common ground paths, Flange
between lugs may nof contact chassis, in which case connections made fo lugs have long path fo ground. Socket at the
right necessitates grounding to chassis or to lugs under mounting nuts, making it possible to avoid common ground paths.

days neutralized the stage out as easily as any-
thing we’'ve ever worked with,

The cause of all the trouble was the same old
bugaboo, common ground paths, in a somewhat
different form. The socket was a popular make
having a metal grounding ring in a slightly dif-
ferent plane from the ears that mount the socket
to the chassis. There are four lugs extending
from the ring that are intended for grounding
points. They may be suitable for that purpose at
lower frequencies, but in a v.h.f. amplifier the
lugs and ring provide a built-in common path for
the circuits grounded or bypassed thereto. We've
had at least two hassles with sockets of this type
in recent lab experience, but this writer will have
no more!

Quite a bit of new manufactured gear erploys
g device that was all but discarded years ago,
the so-called wafer socket. In the days of the
“low-loss” insulation craze we looked down our
noses at anything but ceramic insulation. Now
we know that most other insulating materials
are good enough, at least in low-voltage applica-
tions, and that the physical construction of the
socket as to lead lengths may be more important.
‘The flat wafer socket has a distinct advantage in
this respect. If the chassis is o material that will
take solder readily, socket terminals to be
grounded can be soldered directly to the chassis,
resulting in much lower lead inductance than is
possible with bulkier ceramic or molded bakelite
sockets.

From all this discussion it ean be scen that
there are more causes of instability than first
meet the eye. With triodes the main cause of
oscillation is fthe considerable grid-plate ca-
pacitance of the tube or tubes. We neutralize
this out with a capacitance that is approximately
the same as the tube grid-plate capacitance, feed-
ing back encrgy 180 degrees out of phase with
that fed through the tube, and the job is done.
The power sensitivity of triode tubes is low, so
the neutralization process is fairly routine. (We
didn’t think so back in the "30s, however!)

Tetrodes and pentodes have additional tube
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elements that keep their grid-plate capacitance
at a very low value, usually under 0.1 ugf. This
in itself is seldom enough to cause trouble, but
our layouts usually add other kinds of feedback.
If we don’t shield or otherwise isolate the input
and output circuits there may be fairly lurge
values of coupling between them, by inductive or
capacitive means. Power leads, unless carefully
decoupled, may provide common coupling. But
even o perfectly shielded amplifier with adequate
lead filtering can still have common coupling
hetween the input and output circuits through the
ineffective bypassing and grounding technigues
outlined above.

And when all these factors are taken cure of we
still have parasitic resonances — but this started
out to be u discussion of bypassing and grounding
techniques. Squelching parasitics is  another
story, and one that is already covered adequately
in the Handbook. [GEF=]

e Strays "5

KN4VUR, who likes to tap out a little code
to some of his friends on his auto horn, found
that the regular horn button was too difficult
to manipulate. So, he has hooked up a bug in
the horn circuit and is now able to toot a mean
20 w.p.m.

It was a brighter Christmas for a fatherless
14-year-old lad in San Diego as the result of the
good offices of some of the loeal gang. Suspected
of causing TVI with an ARC-5, the TVI Com-
mittee told him he would have to stay off the
alr until it was cleancd up. But beeause his ex-
perience and finances seemed insurmountable
obstacles, the local hams came to his aid. They
chipped in to buy him s home-made rig which had
been eleaned up, kicked in with a few odds and
ends of accesgories, and the youngster now has o
completely new transmitting setup. Thus, every-
one is happy, thanks to some Sun Diego hams
who observed Point Four of the Amateur’s Code.
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