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Coupler Alignment / Calibration - 30203 & 312B4/5

by Rod Blocksome, KODAS

The Collins instruction books for this
equipment are silent on the procndures for
alignment and calibration. The infarmation in
this technical note is based on the factory test
procedures and should allow the amateur to
repair these units.

Required test equipment

1. A 1kW dummy load of 50 chms +/-2%
2. Independent means fo measure RF power
to +/-2% accuracy [Note 1]

3. DC meter, 200 micro-omp full scale +/-
0.5%, internal resistance 1000 chms +/-0.5%
[needed only if the directional coupler is
aligned and calibrated independently of the
ossociated equipment meter]

4. RF power source with very low harmonic/
spurious output (less than —40 dBe)

Balonce adjustment

1. Connect the RF source and load in the
narmal direction — RF to the input and dummy
loaid on the output. Connect the meter “+" o
C10 (200 Reflected terminal) and meter “~ *
ta ground. Temporarily short out Ré to cbtain
maximum sensitivity,

2. Apply RF power at 29.5 MHz and odjust
trimmer C2 for minimum meter indication. As
the rull is approached, increase RF power to
at least 500 watts and not more than 1,000
watts to do the final adjustment of C2.

3. Remove RF power and reverse the
connections of the RF source and load. RF will
now be lowing in the reverse direction through
the directional coupler. Connect the meter to
C& (200 Forward terminal). Temporarily short
out RS to oblain maximum sensifivity.

4, Apply RF power at 29.5 MHz and adjust
trimmer C1 For minimum meter indication. As
the rull is approoched, increase RF power to

at least 500 walts and not more than 1,000
walts to do the final adjustment of C1.
Calibration

1. Connect the RF source and dummy load in
the nermal direction. ﬁpp|}a 100 watts +/-2%
at 14.0 MHz. Test select (use a potor resistance
decade box) RS until the meter reads 100
watts in the 200 Forward pesition.

2. Apply 500 watts +/-2% at 14.0 MHz. Test
select (use o pot or resistance decade box) R3
until the meter reads 500 watts in the 2000
Forward position.

3. Connect the RF source and dummy load in
the reverse direction. Apply 100 watts +/-2%
at 14.0 MHz. Test select(use apotor resistance
decade baox) Ré until the meter reads 100
watts in the 200 Reflected position.

4, Apply 500 watts +/-2% ot 14.0 MHz. Test
select |use a pot or resistance decade box) R4
until the meter reads 500 watlts in the 2000
Reflected paosition. s

Frequency Response
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Note 1: The common standard in many ham
shacks is the Bird Model 43 wattmeter with a
specified accuracy of 5% of hull scale.

1. Cannect the RF source and dummy load in accordance with the direction given in the fallowing
icble. Meter readings should fall within the ranges given in the table.

RF Direction Fraguency Meter Position Applied RF Meter Reading_
____Normal 3.5 MHz 200W Forward B0 Walts 74 to 86 W
MNormal 14.0 MHz 200W Forward 80 Watts 74 to 86 W

Normal 29.5 MHz 200W Forward BO Watts 74 to 86 W |
MNormal 3.5MHz | 2000\ Forward 500 Watts 465 to 535 W
Marmal 14.0 MHz 2000V Forward 500 Watts 4G5 to 535 W
- MNarmal 289.5MHz | 2000w Forward 500 Watts 485 to 535'W
Reverse | 3.5MHz |  200W Reflected 80 Watts 74to BB W
Revarse 14.0 MHz 200W Reflected | 80 Watts T4 to 86 W
Reverse 295MHz | 200W Refiected | BO Watts T4 to 86 W
Reversa 3.5 MHz | 2000W Reflected 500 Watts 465 to 535'W

Reverse 14.0 MHz | 2000W Reflected 500 Watts 465 to 535 W |
Reverse 29.5 MHz | 2000V Reflected 500 Watts 465 to 535 W

Amplitude Response

1. Connect the RF source and dummy load in accordance with the direction given in the following

Calibration - 302C-3 & 312B-4/5 .....1 table. Meter re{:dings should fall within the ranges gi'.ren in the table,

Hemwertion 2005 i a2 RF Direction Frequency | Meter Position | Applied RF | Meter Reading |
: Marmal 14.0 MHz 2000 Forward 100 Watts 83 to 107 W

aetihibus Spg ST Re £ Normal | 14.0 MHz | 200W Forward | __ 100 Watts 93 to 107 W
fndheEheck Take i e Mormal 14.0 MHz | 2000W Farward | 500 Walts 485 to 535 W
AtThe Mic 3 Mormal 14.0 MHz 2000W Forward | 500 Walts 465 to 535 W
R evaras 12.0MHz | 200W Reflected 100 Watts 83 to 107 W
Letterstothe Editor ... 3 Reverse 14.0 MHz | 200W Reflected 100 Watts 93 to 107 W
. . Feverss 14.0 MHz | 2000W Reflected 500 Watts 485 to 535 W
StllThe Bestin Town - Porf 2 ... 4 Reverse 14.0 MHz | 2000W Reflected 500 Watts | 465 to 535 W




Hamvention 2005
by Tony Sokol W2JXM - CCA Dayton Chair

Tha CCA Booth at the Dayton Hamwantion

Qur annual pilgrimage to Dayton, Chio
for the Homvention is rapidly approaching,
and this is your last chance to make
reservations to attend.

The CCA annual awards banquet is Friday
night, May 20th at the Heliday Inn Fairbern.
This year's speaker will take us from the earl
doys before radic even existed, to the rridﬁ;
and tribulations that Marceni endured and
that led up to his famous Q5O across the
Adlantic. You will hear “the real story,” one
which earned our presenter first prize IFr'c:arn the
Rachester Anfique Wireless Association, Have
you ever seen a working spark gap
transmitter? You will ot the banguet this year,
along with @ matching working receiver. Of
course, there will alse be a nice array of
goodies offered as door prizes and in a raffle.

The CCA will also be hosting haspitality
reoms on Thursday night, May 1 9th and again
on Saturday night the 21 st at the Holiday Inn.

Iy wculjilike to stay “where the actien
is,” you can make reservations by ealling
937-426-7800. Be sure to tell them you are
o CCA member fo get the $99 per night
special rate, which is quite good for o hotel of
this quality during the Hamvention.

Daytime action at the Hara Arena will be
ot the CCA booth, #45%. The booth pravides
a great gathering ploce fo meet up with
members and sit a spell.

A banguet reservation form is included as
an insert with this issue of the Signal. Time is
running out, please make your reservations
MNOW! Check the CCA web site and the CCA
Collins Reflector for the latest up to date
infermation. You can also check out
www_hamvention.com for general Hamvention
information. Get those reservations in now
and don’t miss out on the fun! See you in
Dayton! meges

Technical Disclaimer
The infarmation confained inthis newsletter
is believed to be entirely relicble. However,
na responsibility is assumed fer inoccuracies
or omissions. The CCA, anyone who is o
member, and the authers o?said material
shall not be ligble to anyone with respectto
liability, loss, orda ceused or allegad
to have been caused directly or indirectly
by this publication or the confents herein.
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Fred Holmes 'W15KLU Met Manager ok

Well, a lot has hoppened since the last
“MNetNews.” Firstofall, as | am sure you ol are
awars, | resigned as Met Monager effective
Febuary 28, 2005, The CCA is searching for
avalunteer ta replace me as NetManager, but
so far no one has stepped up to the plate, lsn't
there someone out there who would give it &
try2 It is really an enjoyable endeavor, with
the reward that you help to make the nets, the
mainstream of the CCA, happen,

The second important change is that we
have a new Assistant Net Manager on board.
He is John, W2¥TV. Thank you, John, for
stepping u and agreeing fo take over the
position. Please join me in welcoming him.
John had helped the CCA find NCOs and had
taken nets even hefore being named an NCO.
John is acreditto the CCA and its membership.
Third, we are still loaking for o person to take
over the 10 Meter &M Net Manager position.
Pate, KSPZ, has been continuing on as the
manager, waiting for somecne to stepup and
replace him. These are YOUR nets, and we

- . Shack

Scoft Freeberg, WAFWFA

| first saw Collins equipment as a young
14-year-old Novice in the mid-1960s. Atthe
time, | thought Collins equipment must be the
mostwanderful egquipment in the world, Now,
40 years later, I'm sure of it. The nexttime | saw
Collins eguipmentwas during Viet Nam, when
| served in the US Navy as a Radioman. In
1997 | bought my first Collins radie, & 754-
2, and my Collins radic love affair quietly
began.

Afer a year of listening to the discussions
about the mysterious Gold Dust Twins on the
CCA nets and reflector, | baught the KWS-1,
the 75A-4, and a 270G-3 speaker. What a
clussic station with an incredible history behind
it. | use that stafion as my daily driver. | also
have a 32V-2 and 754-1 station, which yields
the mostwonderful sounding CW and AM, Al

~ _——_Spring 2005——_——
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need panp|e te be the MaNagers ond the
MCOs if the nets are to continue.

As for the nets themselves, | haven't been
invelved as much as | used to be since
resigning, but there is a significant change in
the Thursday night 75 Meter Net, The time is
the same, $:00 Eastern, 8:00 Central, but the
frequency has been changed. Because of
problems with the 3875 group, we made
arrangements fo use the Marconi Met frequency
of 3872 kHz from 9:00 o 11:00 PM Thursday
nights. This change has worked out well and
will now be made permanent. We wish to
thank Fred, KB2IXT; Brendan, AB2QEB; and
Dick, WBSHNX, along with all the other
participants in the Marconi Met, for agreeing
to share the frequency with us. Please make
them feel welcome shauld They check inta cur
naf.

Remember to check into the CCA nets. I's
a great chance fo put those rigs on the air and
to meet and talk with other Collins users. See
everyone at Dayton, =wies

ofmy Collins radios are in use [nowall flawers),
ond they are o real pleasure o use on 558, AM,
and CW. There is a parficular pride when
using this equipment on the air. | also have a
75A-2, which competes againstthe 75A-1 for
the best-sounding CW ever heard.

| heard about the CCA from a buddy and
jsined in 1998, | was simply amazed of the
camaraderie of the falks in the CCA, the
willingness to help and share historieal and
repair information, the generasity, and the
incredible ameount of knowledge. Itwas unlike
ary ham group I've ever encountered. |'ve
been a member going on eightyears now, and
I'm grateful for all the assistance and help that
I've received from the graup. I'm irying to pass
a|ong ta the newer members whatever sCrops
of Collins knewledge | possess or learn. [ know
it's impertant to share this information.

My station photo shows the Gold Dust
Twins on the left. In front of me on the bottom
shelf are the KWM-24, 312B-5, and 30L-1,
On the upper shelf are the 32V-2 and 75A-1.
The top shelf holds a 270G-3 speaker for the
75A-4,

What's in my Collins future? | am learning
how to troubleshoot, repair, and align my
Collins radios, so there is a lot to learn and
there are alotof challenges. I'd olso like to find
and buy a KWM-1 unc? station moniter, and
the matching 312A-1 speaker for my Gold
Dust Twins. e



At The Mic
by Floyd Soo, W8RO - President CCA

Hoyd @ hi-rescom.com

Well, spring has officially arrived and you
all know what that means, Ceryton! We will
have our usual ger-lagerher again this year at
the Holiday Inn Fairborn. We will alse have
ourusual Great Time together there, too! Tany
Sokol, WJXN, our Dayten Chairman, again
has done a fabulous job of putting together
anather wonderful banquet! This year's
presentation will be a historical account of
Marconi's work leading up fo his famous
transatlantic contact. There will also be o
demenstration of a heme-built replica of
Marconi's spark-gap transmitter and receiver,
Rumor has it that the gentleman giving this
presentation received an award for his wark
from the Rochester, NY historical society and
that the award was presented to him by
Marconi's daughter. This will be just a small
partof the festivities during our annual Dayten
Banquet. We'll have our usual hospitality
svite on Thursday and Saturday evenings, too.
Stop by for an informal gathering and some
fun discussion about things Collins. Don’t miss
ith

On the HF net front, we are still locking for
someone to take on the Net Manager’s pasition
now that Fred Holmes, W1 3KU, has stepped
down. Anyonewho may be interested in filling
those shoes, please contact me. | also wantto
congratulate John Wyatt, W2VTV, on his
appointment to the Assistant Net Manoger
position. Thank you for stepping up to the
plate, John. | also want to thank cutgoing Net
Manager Fred, W1SKU, for a job well cone.
Thanks also goto Dean Prull, KAGBGW, for his
work as Assistant Met Manager, Without
volunteers such as these the CCA would not be
the wonderful organization that it is today.
Thanks to all of you!

So what does the future hold for the CCAZ
What other activities will the CCA be
sponsoring? | am asked these questions fairly
regularly. The answer is, quite honestly, up to
You, the CCA members! The members drive
this organization by informing the Board of
Directors |and other officers] what their
preferences and ideas are. The membership
asked for a nice newsletter, and then came
“The Signal.” The membership asked for a
gei—mgeﬂ'ner at Dayton, and then came the
annual Dayton meetings and banguet. The
membership asked for an e-mail reflector,
and then came the CCA List. The membership
asked for mare HF nets, and then came the 75-
meter nets. The membership asked for o
website, and then came the CCA website. |
hope my pointis clear! Itis the CCA members
wha give this organization purpose and
direction. We, the CCA BaD, need to hear from
You. Weneed yourideas, input, and assistance.
Please get involved! Please become more
active! Please eammunicate with us! It is the

enly way we will know what you want!
Speaking of the CCA website, in the very
near future we hope that all of you will notice
a subtle change there. The CCA BoD has
decided to officially get some help for Sandy,
KWEKW, the CCA's Web Master. Sandy has
done yeoman's duty working on the website
by himself for all these years. Well, the BaD
hos decided to appeint several AssistantWeb
Masters to assist Sandy with his website
responsibilities. The aim is to lessen the
workload for Sandy and to build some backup
and overlap for our website. Another goal
here is to keep the website fresh and up to
date, without undue hardship on Sandy's
wark schedule. We are presently interviewing
prospective candidates for these positions.
More details will be ovailable ot Dayton.
Last, but certainly not least, stay
“radioactive” and check into our HF nets! Toss
outideas for Collins-related discussion topics.
Our MCOs are always lecking for o good
topic of discussion for the nets, so give them
some help if you have ideas. Also, if you or
anyone you know has a story to tell for the
“Cellins Radies ot Wark” column, a technical
tip/article, an “In The Shack” photo, oranything
else you think the membership would enjoy
reading in “The Signal,” Gail, K2RED, our
Editor, would like to hear from you (e-mail:
K2REDCCABacl.com). Tell your staryl Wa
need to keep things fresh and exciting, butwe
cannot do that without Your input and
participation. Have a great summer! s

Letters to the Editor

My dod became a Silent Key on July 14,
1992 He had been a ham since 1956, His call
was K5TJG and later W50AK, the latter
callsign while he was in Mobile, Alabama.
Sometime in the mid- to late sixties, he
purchased the transmitter and receiver of the
Collins S-line. When he passed away, |
inherited his ham equipment, minus the
transmitter. | have gotten the 5B-200 linear
amp refurbished and now have it on the air. |
have the matching Collins receiver, the 755-
3B. He last had the Cellins equipment in the
Mohile area. | checked with one of my dad's
buddies in Maobile, and he said that the last he
had seen of the Collins transmitter, it was not
working and he wasn't sure whom Dad left it
with for repairs, if it could be fixed.

| do not know the mode! of the matching
transmitter. If anyone could help me locate his
transmitter, it would be great. My dad was
special to me, and getting back his transmitter
would be o long-time ambition fulfilled. If
anyone has information, p|eﬂse contact me,
Boz, WBSHUF at the address below. Thank
you. wh5huf087 2@wmconnect.com

Jom Us on the Air!

"‘SLIHI.‘J{J}" 14.263 mHz
at 20002

«Tuesday 3305 kHz
5 " eThursday 33?2 kHz

at 8pm C5T

"Frldﬂ}" (West Coast) 3395 kHz
at 10pm CST

*Sunday 10m AM 29.050 mHz
at Moon C5T

* 1 Wednesday AM 3885 kHz
at 8pm C5T

Sunday for Technical, By. Sell & Swap
Tues., Thurs., Fri., & Sunday for Rogchew

THE COLLINS VIDEO LIBRARY!

- The R-3%04A Addendum Video

- The R-390A Video

- The Collins Amateur Rodio Equipment
Video Spotter’s Guide

- The Cellins 754-4 Vides

- The Collins KW5S-1 Video

- The Callins KWM-2 Video

- The Collins 755-3 / 325-3 Video

- The Collins 305-1 Video

- The Cellins 30L-1 Video
- ‘91, '92 & '97 Dayton Videos
also the PDC-1 kit that converts ANY
average reading waltmeter to rue
PEAK READING even the Bird 431
HI-RES Communications, Inc.
e Woice & Fax (248) 3918660 W
S E-Mail; info@hi-rescom.com ses
Web Site: www.hi-rescom.com
Subscribe to the Colling Reflector...a FREE
e-mail mailing list of over 1300 Collins
users and collectors! Visit the CCA
web site for complete information!
Visit the CCA web site at:
www.collinsradio.org
The Signal is published quarterly by
The Cellins Associofion
Copyright 2005, all rights reserved.

Floyd Soo, WERO, President

Sandy Melizer, KWaKW, Vice-President
Robert Turner, WSAPN, Vice-President
Bill Wheeler, KODEW, Vice-President

T Sokaol, W2IXM, Vice-President
J::I? Mery, KE3WV, Mem, Secretary
lames Green, WEB3DJU, Treasurer

The Signal Production Staff
Editor, Goil Schieber, K2RED
Production, Sandy Meltzer, KWEKW

The CCA is licensed by Rackwell Collins o

reproduce and dissermingte Colling
decuments related fo Collins amateur redia produds.
The Collins Collectors Association
P. O. Box 354
Phoenix, MD 21131

www _collinsradio.org
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Collins Radios, Still the Best in Town - Part 2

by Edison Fong, WB6IQN - edison_fong @ hotmail.com

Caonsider the first issue of the RF front end,
handling the weakest signals and yet net
overloading with strang signals. Certainly
one can build a frant engwiih plenty of gain.
With today’s low-noise transistors, the front-
end sensitivity easily can match up to o 4DC4
used by Collins throughout the R390A and 5-
Line. Contrary to popular belief, sensitivity is
usually not a problem. If that were the case, o
low-noise preamp would be all that is needed
to improve receiver performance. The challenge
is in being able to handle the weakest signals
and simulianesusly handle the 2 KW down
the street on the same band. In a low-quality
receiver that 2-KW station will overload the
front end, swamping out the desired weak
signal. This is a problem to which all military
radiomen can relate. On board a military
ship, there are literally tens of kilowatts of RF
energy ranging from DC to daylight. An
excellent recaiver such as the Callins R3904
will notblink an eye atthe undesirable signals.

What do the professionals use? Figure 2
|see the first-quarter 2005 "Signal”) shows
the frontend of a Collins RIP0A recsiver. This
is also similar o the some front end of the
Collins 5-Line. It uses a 8DCé in o pentode
configuration. This configuration has virtually
endless dynnmic range, since the tube p|me
voltage sits ot +1 40 volts. This circuit is almest
impossible to overload and yet delivers
sensitivity to 0.3 mv or better. With some
careful tuning, my R3P0A measuresto 0.1 mv
on selected bands. With minimum AGC, this
circuit has o dynamic range exceeding 140
dB. Becausa AGLC is kept fo a minimum, 558
signals experience less distortion due to the
high linearity ofthe frontend. This alsedecounts
for why tube rigs offen have better audio
quality.

It's not all simply in the detector and audie
cirevits. In modern rigs, part of the poor
performance is dueto the frontend contributing
distartion due ta the AGC and the nenlinsarity
af the RF section. Compare the Collins front
end with the front end of, let's say, an ICOM
735, shown in Figure 3. The good news
regarding the ICOM is that it does use FETs as
opposed to bipelar transistors, which infroduce
much more distortion. The ICOM circuitis ina
common bese configuration. To match the
impedance and provide for more gain, ICOM
has paralleled hwe devices. The circuituses no
AGC at all inthe Frentend. Thus, itis prone ta
overload. Looking of the figure, it appears
that the drain is biased ot approximately 8
volts. This gives rather poor front-end overload
performance, as reporied by many IC-735
owners. However, this front end probably is
adequate for residential and mobile operation.
It would not be usable, though, at ARRL
headquarters or aboard the USS Enterprise.

Poge 4

Another interesting frontend is in the Drake
TR7A. After dll, it made me a hero during
2003 Field Day. It is basically possive, as
shown in Figure 4. There is no RF front-end
amplifier to overload. Following the antenna
ore the bandpass filters, then o diode ring,
passive, double-balanced mixer. What is
unique here is the amount of local-oscillator
drive that the Droke TR7A provides. The
2N3866 provides almost 1 watt of LO power.
It would toke on the order of 100 mW or so to
even begin to overload this mixer. Thus, this
frant end certainly is built for o battleship
environmant. My 2003 Field Day experience
proved exactly that. It will perform when all
others have failed. However, doesn't this
configuration lock sensitivity? It can, if not
tuned properly. The key is in the minimum loss
of the double-balanced mixer and also the
high output of the L. Certainly the Droke
TR7A, when aligned properly, does net lack
sensifivity.

In general, FETs are better than bipolars ot
the front end, but they are no match for tube
frontends, which offer lower noise and lower
distortion products. Tubes are superior in
terms of dynamic range due to the high bias
voltages and are virtually impossible to
overload if designed properly. For low-valtage
receivers (e.g., 12 volts or less), a passive
front end and double-balanced mixer should
seriously be considered, since they are used
in professional receivers.

On another note on front ends, the ICOM,
and for that matter all mere inexpensive radios

from frontend

_
bandpass GRers %: g

[Kenwood, Yaoesu, etc.), use stendard
switching diodes for switching in the various
front-end bandpass filters. As mentioned by
Ulrich Rhode in the March 1995 issue of QST,
conventional switching diodes (such as
15553's) are notoricus for distortion and couse
InterModulation (IM) products. The bandpass
filters typically are not tunable in the less-
expensive radios and thus do not reject in-
band signals. Even if the bandpass filters
were lunable, the linearity usually is inferior
due to the use of nonlinear varactor dicdes.
On the other hand, the Callins R3%04 has
no PIN diodes for switching. ltuses real, down-
to-earth wafer switches. No measurable
distortion in these devices. Expensive? Yes,
but it is the best way to get the job done. Not
only that, the Cellins R320A goes one step
further, somal'hing nni}r found in the most
expensive receivers made. |t uses CAM gears
for Track Tuning. This technique was, and still
is, the ultimate in receiver design. As onetunes
the main tuning knob, the front end, the mixer,
the local escillater, the second mixer, and all
associated circuitry are tracked mechanically.
As you tune the main knob, all the other tuned
circuits in the radio are retuned mechanically
for optimum performance. It does not take a
degree in rodio design to conclude that the
mechanics in an R3P0A are more complex
than a Swiss watch,
feenfinued in Part 3 - next issue)
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Figure 3. Schematic diogrom of the frant end of an ICOM 1C-735, There is no AGC af this stoge.
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Figure 4. The combined front-end mixer in o Drake TR7A. The cutput of the LO opproaches 1 waft.




