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The Collins 30K-5 — Bringing up a rare find!

By Bill Carns, N7OTQ/KOCXX

That is the beautiful 30K-5 n the right

The 30K-5 is not @ commenly seen version
af the 30K Family. Inshart, itis the commercial
market, 2-30 me, younger brother of the
30K-1 ameteur rodic transmitker.

The 30K family uses a 4-125 in the final,
driven by on 807, ond modulated by two
75THs, to produce 250 walts of beautiful-
sounding AM. Audic bondwidth is limited to
3 ke and dipping con be adjusted between
0 ond 12 dB, constraining modulation o just
under 100 %,

| would be remiss if | did not add a bit of
the personal history associated with this
iransmitter, since it is the people of Collins
Rodic who made the company, and ifs
equipment, what we lave fD-ClCI}f.

Warren Bruene, W3OLY, (cf the Bruene
Coupler, Conjugate Match, 305-1, and RF
Power design fame) started it all s.h-;:urﬂj,f after
WWIl ended with the design of the 30K
Amateur Radie Tronsmitter, At that time,
Warren was o young design engineer with
Collins Radio in Cedar Rapids, hoving joined
the company in November 1939 ot the age
of 22 His original 30K design was a single-
frequency crystal-controlled, or 310C-2
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The 30K-5 has o heuriff Face! .

exciter driven, amateur radio transmitter, It
was designed to operate between 75 and 10
meters. The original design hod a link-
u:-::uup|eu:| bolanced autput and no antenna
tuning copability.

By 1944, Warren was working on the
30K-1, which included antenna tuning and
loading capability in the main cabinet,

The first 30K-15 were delivered in 1947
and become the Cadillas AM transmitter of
their day. Demand [from the Bureou of
Reclameition) oppeared in 1946 for o fixed-
frequency two-channel (doy and night]
version for use between dam sites in the LS.

By October of 1944, Warren had written
the specs for the J0K-2 (two-chonnel)
commercial version of the 30K-1, the big
difference being the addition of all duplicate
RF tuning components between the oscillator
and the PA, Frequency change to either of
the pre-tuned channels is accomplished with
a single switch confralling lots of relerys and
ane big salencid in the PA deck.

The 30K-2 first shipped in 1947, Over
the next several vears, the 30K-2 evolved
inta the K-3, 4, and 5. The differences ware
miner and mostly associated with the remate-
eentrel capability and “tweaking” the models
for various market niches,

The 30K-5 was specifically touted as a
“Graund Stotion Transmitter” for ground
air-raffic control and police service and has
two relay-selectoble unbalanced outputs with
Pi [optional Fi-L] tuning. Warren was invalved
after the 30K-2, but by the infreduction of the
30K-5 in 1955, he had moved on to focus on
that new interloper - 55B. You also can credit
him for that beautiful 305-1 amplifier you

love 5o much.

Meodel # / Serial number plate at rear of 30K-5

The 30K-5 that | cbtained several years
ago has o mysterious histary, bwas purcheased
in approximately 1956 and installed in an
air-traffic control station in Guadalajora,
Mexico. It is apparent now, after the
restoration, thot not long after it went inte
service it suffered some kind of “Antenna
Event” which blew the RF Ammeter and the
Plate Current Meter shunt. For some reason
(I guess this was considered net repairable
an sife), it was then put back in the crafe,
sealed up, and put in storage . . . and then
lost for 45 years. Several rs ago, a friend
aof a friend was looking for Macintosh tube
stereo gear in o Mexican furniture warshouse
and discavered the crate screwed to the wall
in the warehouse office. It wos supporfing
conduit and a light fixture and being used as
a TV stand. Demeaning service for o pristine
30K-51

The transmitter was prompily rescued and
over the next several manths made its way o
Arizona affer some checking and initial
repair at the QTH of Sandy Meltzer, KWEKW.
He and Gary Halverson, WASMZU, did a
little dumage control after the Maclntash guy
tipped the box on its side ond frucked it to
San Francisco with the plate transformer
raffling arcund in the bottom of the cobinst

Early this year | decided it was time to get
the 30K-5 an the air. As is my vsual pattern,
cosmetics, cleaning, ond restoration came
first. This was nat frivial due to the mopping
aof the floar in Mexice with acrylic Hoor wax.
Mucho days were spent removing that wox
withaut removing the paint and then restoring
the botiom feur inches of the cabinet. In

feontinued on Page 2)



The Collins 30K-5 = Bringing up a rare find! icontined from rage 1)

By Bill Carns, N7OTQ,/KOCKX

additien, | mads the decision fo run the box
on 220 Vae, so | had to add the specified
autotransformer, wiring, and brackets needad
to generate the 110 Vac required internally.
This turned out to be a good, but pninFul,
decision,

After months of cosmetic and electrical
work on the 220 Vac issue, the day come to
plug ‘er in. | didn't even have to turn on the
J0K-5 AC switch. Major smoke and blowing
cireuit breakers at my house! | immediately
went into remorse made, asking, “What
have you done wrong now, you ijiﬂf?" The
event blew olmost every fuse in the 30K-5
bax and there are o lof oz/rhem e nately.

Te make a long story shert, after going
from “I made a mistoke” to diagnestic made
and “It leaks like a short in the harness,” |
found a wiring errar that Callins had made of
the factory. Two wires coming out of the
harness behind the power panel were the
same length, same tracer, and they were
switched, In 110 Vac service, the preblem
was  jumped. When | put in the
autetransformer ond removed the jumpers
for 220 Vac service, the error put 220 Vac on
the internal 110 V line. Boy, did | get lucky!
Mo damage to anything but fuses. | swapped
the fwo wires and up she came. | did call
Collins the next day and tell them | had o
warronty claim an my 30K-5, Red Blocksome,
KODAS, was very nice . . . but refused the
claim.

The rest was pretty straightforward. | had
new bases tocled and made for several
broken PA cails that | get. | gat lucky and
feund @ whole set of ascillator and mufr’ipiier
plug-ins along with enough PA plug-ins to
assembls o -::Drnp|ete set of coils for all
bands, including the WARC bands.

Then followed cbout a month of chasing
dirty BF reloy confacts.  Those old relays
didn't like 45 vears of storage. The antenna
releys were rewired to accommadate a single
antenna unbalanced output (o Cellins aption
using o provided relay] and o 310C-2
interfoce box was built fo plug into the two
adjocent erystal sockets. This gave the ability
to easily switch from crystal to dual-channel
PTO confrol. My 310C-2 exciter was then
hooked up, and the transmitter has been
getting 5-% reports all aver the west, including
down info Texas with o “First Contact” with
Pete, KSPZ, and his KW-1. CK, Pete, your
30K-5 is next on the agenda

Oh . . .l also hod o bit {understatement]
of treuble with RF in the audio. This of course
was my foult, since | needed to have some
Collins audic pracessing in line. Therefore, a
Collins 212Z-1 broadcast mixer was inserted
in the mic line. This required a mictransformer
to get back to Hi Z. The result was an
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additional neminal 90 dB of audie gain in
the chain to a Hi Z oulput and vailal -
outornatic howling audio. Putting a &0 dB
&00 ohm pad and another 30 dB of external
mic gatin pot — all in the mic transformer box
alang with a low-pass filter — healed that self-
inflicted wound.

Come by and see 30K-5 serial number
131. She's a beauty!

Warren, "Thank Yeul” far anather
beautiful design and taking the time to falk
with me about your enginesring book nates,
Warren lives in Dallas, Texas with his wife
and is still deing RF design — as a habby of
course. He is 88 years young!

| also wauld ke ta thank Pete Zilliex,
K5PZ, for his help documenting coil data
and configurations, sharing some critical
parts with me, and listening te me whine
when | blew all those fusas.

See you all an 75 ar A0 meters. AM
naturally! 73s for now, de NFOTQ s

showing the Antenna Relays

30K-5 RF, Modulator and Power Supply Chassis



At The Mic
by Floyd Soo, WBRO - President CCA
Hoyd @ hi-rescom.com

As the days are getting shorter and the
nights langer, we are seeing mere and more
members checking into the CCA nets againl
We certainly understand that nice weather
drows EVEryone outside, but now the shack
seems to be more inviting as the temps start
to dive with the season’s chonge. With the
renewed interest in the CCA nets, we are
hoping fo find a velunteer to help with Mt
Manager duties. At the moment we still do
not have a Net Manager, and thus no “Met
Mews" column in this newsletter. IF we can
get several people (o "team”) fo ossist with
the different nets that the CCA spansors,
each person’s responsibilities will be minimal
We would like to have an Assistant Net Mgr.
in charge of the Tuesday Net, anather persen
for the Thursday Net, somecne else for the
Friday West Coast Net, and one mere maybe
for the Sunday Net. This way each Assistant
Met Mgr. will be responsible for only one
(maybe his favorite] net. It would be nice to
have a filth person maybe coordinating these
four folks and backing them up, too! Please
consider helping with the organization of the
NCOs for a particular net. It really isn't very
difficult. Everyone just stays in touch with one
ancther and makes sure that there will be o
couple of NCCs available for each net. For
more information on these all-important
positions, contact any CCA Board member.

Recently, several of us on the CCA E-Mail
Reflector got into a discussion about Collins
radios appearing on TV or in the movies.
About 10 years ago or so, | began to keep
track of the different movies and TV shows
that showed Collins gear in their scenes, [ will
include this list at the end of this column in the
next issue of the Signal (15t QTR 2006). If
any of you know of other shows or movies
that contain Collins gear within, please
contact me so | can add them to this list. Rod
Blocksome, KODAS, at Rockwell/Collins
suggested that | find the different scenes in
these productions and catalog them. Sounds
like @ full fime job to me! In any case, | have
seen many of them, and it sure is fun to see
aur beloved equipment on the tube or screen,
no matter how briefly. Hopefully, in future
columns | will be able to share some stories
obout some of these shows or movies.

Don't forget, Rich Sperling, WB3ILK, has
tcken over os Dayton Chairman for 2004.
Teny Sokol, WRIXN, will still assist Rich
where he can, and | hope that many of you
will volunieer to help these guys pull off
ancther great Dayton event this spring. We
will be changing locations to the Heliday Inn
Dayten Nerth for 2006. This Heliday Inn is
the one ot Wagoner Ford Rd. and I-75. It is
closer and more convenient as far as access
to Hara Arena is concerned AND they have

a cﬁuple of fres shuttles thot run there and
back regularty. This will make things very
convenient for folks who do net want to deal
with the parking at Hara Arena.

Please vote %ﬂr your CCA officers! The

elections are very important, as rhey are the
primary means a member has to toke part in
the decision-making process.

Catch you all on the airl Keep the shack
warm with those Collins rigs [my favorite
“shack heater”]. Have a great winter! s
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The KWM-1 transcaivar designed by Gene Senti

Gene Senti WOROW, SK

Gene Senti, WOROW, possed away
suddenly in his home on Thursday, October
20, 2005. He was 88. He is survived by two
sons, their wives, and eight grandchildren.

Gene was o refired engineer from the
Callins Radie Campany and was instrumental
in the development of Collins Amateur Radio
Praducts during his 30-year career, Probably
his greatest achievemant in the field of Collins
Amateur Products was the development of
the HF transceiver, Gene's idea for o
fransceiver was proven prdcriccﬂ when he
modified his personal 75A-4 receiver into a
"homebrew" transceiver. [Think obout this
for @ moment, cansidering the cost of o 75A-
4 in 1955). Arthur Collins came over to see
it, and after putting it on the air, he decided
it was the way to go for the mobile market.
Thus was born the Collins KWM-1 transceiver
under Gene's design expertise and direction.
{Tks to Rod, KODAS — ed.)

We will have more on the life and
accomplishments of WOROW in the 1st-
quarter 2006 issue of “The Signal.” =g

Technical Disclaimer

The information centained in this
newsletter is believed to be entirely reliable.
However, no responsibility is assumed for
inoccuracies or omissions. The CCA,
anyone wha is o member, and the authors
of said material shall not be liable to
anyone with respect to liohility, loss, or
domage caused or alleged to have been
coused directly or indirectly by this
publication or the conlents herein.
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- ‘91, '92 & '97 Dayton Videos
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average reading waltmeter to true
PEAK READIMNG even the Bird 431
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Collins Radios, Still the Best in Town - Part 4

by Edison Fong, WB6IQN - edison_fong @hotmail.com

In the old days of Permeckility Tuned
Crecillatars [PTOs), suech as in the Colling
R390s and S-lines, there was no memory.
The memory usually was the operator tuning
the dial. Memary was simply a pencil and
poper. Old fimers will remember the US
government having racks and racks of R390s
ond 5151s at cur manitoring stations in
Guam, Anchorage, and Oscka, Japan. Each
was tuned to a predefined frequency during
the Cold War to listen in on enemy
communications, That certainly is one way
to solve the memary problem; each receiver
is set fo a single frequency. The anly problem
is that you needed 1000 receivers for 1000
memaory channels. With the advent of PlLLs
and PC computers, all that is needed to scan
1000 channels is o modern-day
micropracessar-controlled radio with o PC
interfoce and o PC computer.

This all seunds fine in the ideal werld, but
in reality the system of PLL does not wark as
well as one would dasire. The problems of
jitter, lock time, lock range, capture range,
and phase noise cannot be ignored. These
proklems are nonexistert in the oldsr FTO
redios. Unfortunately, older radios such as
the S-line used crystals for the first LO. Ta
obtain general coverage, one nesded 114
crystals for the S-line, This is o prethy
expensive way to eliminale jiter, Jitter is the
mast annoying of problems in VCOs. This is
because the VCO is not as stable as o crystel.
Jitter primarily is coused by the low-pass
filkler [LPF) having o time constant that is
much less than the YCO's ascillating
frequency. Typically, LPFs are set to several
kHz on PLLs. The VCO may be operating at
50 MHz in o modern radio, but the frequency
correction rote moy only be a few kHz. The
result is that the VCO drifts at the rate of the
low-pass filter. This is extremely annaying,
because it causes a hissing, wobbling sound
at the specker which is apparent on almost
all synthesized radios, with the exception of
per{'leps the most expensive ones, such as
the Harris 3200 or ICOM 756Pro, It becomes
warse in the presence of o stong signal
while trying fo listen to a weak signal.

Anather apparent problem with PLLradios
is the “dividar noise.” As you tune ocross the
band on a synthesized radia, the frequency
divider on the PLL is constantly changing.
This causes the LPF fo inject sudden jumps in
voltage to the VCO, Even with o good LPF,
chirping is heard at the speaker when one
tunes through the band. This is particularly
neticeable when one tunes across o corrier
on the 55B,/CW made, With an analeg FTC,
the carrier appears as a smooth fone coming
in and out. With a PLL radio, a changing
chirping tone is heard.
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Figure 6. Respanse of a Collins mechanical filter (laken from the RIZ0A service monual],

The internal CPU and PLL divider clocks
also contribute ta frent-end noise, since
clacks take the form of sguare waves and
are rich in harmanics. This ogoin reduces
the noise performance of the receiver,

Are there any solutions on the horizen?
Manufacturers are now beginning to use
higher and higher frequency WCOs.
Previously, this was not possible due to the
high cost. With the advent of cellular
technology, using o VCO in the 1-GHz
ronge is o daily practice. The MNational
[MX2320 is o 2.5-GHz PLL ond sells for
under $2. The approoch with these high-
frequency VCOs is to develop the LO signal
at o frequency many times higher than
desired. The signal then is divided down
through a frequency divider chain. The jitter
alse is divided down, resulfing in lower
phase noise.

IF Filter Performance

A lot has been said with regard to IF
signal processing and filtering, some iruth,
some myth. In the old days, one really didn't
have that many eptions. If you wanted the

best, the Celling mechanical fillers did the
trick. These were the best on the market. A
good Collins filter had skirts of 1.8.
Mechanical filters are spec to what is known
as a &40 ratio. The response is measured at
the -& dB point and then again ot the 40 dB
point away from center. The ratio of theses
e Frequencies from center is the skirt
selectivity. As an example, a filter with a skirt
selectivity of 2.0 will have a =60 dB response
at 4 kHz away from center and the —4 dB
point would be 2 kHz from center. A
mechanical filler and its response are shown
in Figure &. They usually consist of 4-10
sections, depending on the desired response.
Some of these filters would roll off by as much
as 90 dB. Using o 10-bit DSP processor will
only yield 60 dB of dynamic range. The
advantage of the DSP filter is that ane can
change its bondwidth and respanse in
software, but it is of the expense of dynamic
range. Consumer receivers today usually use
ceramic filters, which although low in cost,
have poor performance.

{eantinued in Fart 5 - nexf issus)



