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The 6146 Family of Tubes

by Glen E. Zook, K95TH

The maost used final amglifier ke of of times, the 4146

Probably the mast used tube of all times in
the Final omplifier of "boat anchar"
transmitters is the & 1 46. From the early 1950s
until at least the 1980s, the 5146 found its
way into virtually every manufacturer's line of
transmitters. |n fact, during the early 1960s
RCA had o series of adverlisements on the
back cover of QST that listed a different
manufacturer's equipment that used the 6144
each manth,

There are actually three distinctive variants
of the basic 6148: The 8148, 41444, and
&148B, It is unfortunate that the 61448 was
called the 1466 for itis reclly o different ube
fram the first twa, Primurﬂy the difference
between the "plain" 8146 and the 41444 15
the mokeup of the heater ("filament"]. The
&1464 has what RCA calls the "dark heater”
This "dark heater” is suppased to be more
resilient to vibration, work well ot a larger
"range" of voliage, etc. Otherwise, the 6144
and the 41444 are the same tube.

In mic-1%64 RCA introduced the 41448
withthe "claim" of 33,33 percent higher pewer
input than the 4144 / 41464, Alsa, it was
"elaimed" that the 81468 could be diractly
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substituted for the earlier tubes. The 6144 /
&1464 had & maximum rated power input of
P00 watts for CW and 55B operation and the
41448 had a rating of 120 watts for the same
emissions, You can see this in the aftached
copy of their ad from the September 1 964 issue
of QST.

Many armateurs are aware that the military
"ruggedized" version was designated the
&145W [l will get to these tubes o bit later).
However, RCA also infroduced in the early
12605 the 8298 wube for use in commearcial
mobile equipment. The 8298 is just a "hefier"
&1464. Motorola, General Electric, and quite
a number of other commercicl Fiv equipment
manutacturers used these tubes in all sarts of
Ftt communications equipment for both law
bend [30-50 MHz) and high band {1508 -
172 MHz). When the 41468 was introduced,
RCA "announced" the B298A cammercial
equivalent of the 81448, In fact, mast of the
RCA &1 448 tubes were "cross branded" with
the 82984 number in addition to the 61458

Those companies whowere manufacturing
4144 series tubes for the military changed
from the "plain” 6144 to the 61444 to the
41466 as the military decresd. However, oll of
the tubkes manufactured undermi“far}' contracts
were known os 6146W and, to my knawledge,
nathing wes done tewards marking the tubes
as being equivalents of the 8146, 1464, or
£146B. The anly way oftelling is from the "date
code" which is printed on each tube. Different
manufacturers changed ube bypes af differant
tirmes. Also, [know a?na "master list" telling an
what dote a particular monufacturer changed
fromthe 146 tothe &1 46A o the 81468, The
onby "sure” way to know ifa particular 6144W
is of either the 6146 or 61464 type is to look
for @ "code date" of befare 1944 since RCA
intreduced the 41448 in the middle of that
year, Hawever, some monufacturers did not
startmanufacturing 41 44B equivalent 61 446W
tubes for at least a year ofter RCA introduced
the 41 44B.

RCA "claimed" thatthe &1 4468 was directly
interchangechble with the earlier members of
the 6144 family. Unfortunately, this did not
hald true in most coses. Collins, Heath, and
probably other companies, at first issued
various documents saying that the use of the
&144B in their equipment was "fing”. But, this

soan proved otherwise!

Far examples, when the 41 448 was used in
the Collins 325-1, 325-2, 328-3, 328-3A,
KWMA-2, and KIWM-2A itwas discovered that
the components in the neutralization circuitry
"burned up" in a very short amount of time.
Thus, Calling had to retract the statement that
itwaos "OK" to usa the 41 48B. Then, due to the
fact thaot the United States military
establishment wanted to "stondardize" on the
S146W equivalent of the 6144B, the
neutralization components had to be
redesigned to allow the 81468 to ke used.
Fartunately, these chnnges did not affect the
use of the earlier 6146 and 4146A in those
transmitters manufactured to use the &144B.
All three types of tubes may be used without
any problem in these transmitters.

Replacing the &146 / 61484 tubes with
&1 448 types often results in spurious emissians,
parosific oscillations, etc. This is due to the fact
that there are different bias requiremens,
different inter-electrode copaocitances, etc. of
the 6144B versus the other two. It is often
difficult fo neutralize 61446 tubes when used
inploce otthe 8146 / 41484, Fneutralization
can be achieved, often it lasts for just o few
minutes befors the tubels) goss into oscillation,

If one insists on trying the 1468 tubes in
place atthe 6144 / 41444 types, the vary first
thing ta da is fo neutralize the final amplifier.
If it will net neutralize, then the 61448 tubes
shauld immediately be replaced with the older
type tubes. If it does neutralize, then the
neutralization should be "waotched" for several
hours (even days) of operation. If the
neutralization changes, then the 41448 tubes
again should ke replaced with the 8146 /
41444 series, If the neutralization remains
constant after several days, then use of the
&144B is fine in that particular transmitter.

I have, in my shack, o number of transmitters
that use the 8148 / A146A type of tubes
These include Collins 325-1, 325-3 [zarlier
maodlel before the neutralization was chonged);
Heath Apache, DX-100, DX-35, 5B-401, SB-
110, Seneca: Johnsen Pacemaker; and other
transmitters s well. Every ane of these is much
"happier" with the 6146 / 6146A family of
tubes. In addition, | have owned transmitters
like the Knight T-150 and T-150A that use the
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4144 tubes. Frankly, these transmitters were
much hoppier with the 8144 / 41444 tubes.
There is another 6146 family tube that is
"superior” for operation at least through 10
meters, That is the 6293, This tube was
designed for "pulse” service and is rated ot 1-
Kilowatt pulse power input. The primary
difference between these and the "normal
&144 is that the plate is much "heavier” in its
construction. Back in the late 1250s and early
19605 we would almest "kill" to get our hands
on o pair of thesze for our DX-100s, etc. The
6293 outlasts the 4144 in "normal” service by
at least 5 times and often mare than 10 fimes
the life of the tube. These tubes "show up" at
hamfests, swop meets, efc., from time-te-time.
If you see some of these, definitely “glomp”
onto them!

The 12-volt equivalent of the 4146 is the
4883, the eguivalent of the &146A is the
48834, and the 41488 is the 4883B. Now,
there are the tubes thatwere monufactured for
FM commercial service. These series go os
follows: 4883, 6883A / B032, &BB3B /
80324/ B552. Again mostofthess are "eross
branded" with all of the tube numbers that are
equivalent.

From 1970 until late 1979 when Motarela
went out of the reconditioned equipment
business, | owned the Motorala reconditioned
equipment center for the south-central United
States. We reconditioned Motorola FM
equipment for 14 states, everything that
Matarcla sold reconditioned that was
exported, and everything that was sold to the
United States Government (this was the height
of Viet Nam and the Gavernment did buy
reconditioned equipment!).

At that time, the Motrac series of mobile
equipment was very popular. Depending on
the model, these normally used one, or two, of
the 6883A / 8032 tubes. Itwas only in the very
" atest” models [HHT "E" series, LHT series,
and MHT series) that Motorala had redesigned
the equipment fo use the 68836 / 8032A /
8552 tubes. Around late 1976 or early 1977,
Metarola decided to eliminate some of the tube
types that they were "stocking” at the
Schamburg, lllingis, parts depet. Thus, they
started shipping 8552 tubes in boxes that
were marked as 8032, The Metrac is unique
in the fact that you cannot sea the tubes when
Ihey are in operation [T|'|u§4;n.-r are enclosed in g
metal "heat sink"). In fact, it is difficult to even
"tune” o Matrac when the heat sink is not in
place.

Wewentthrough from 50 to over 100 of the
8032 type tubes per wesk and within days
were "down" to using the 8552 tubes in the
8032 boxes. Within avery few days of starting
to use the B552 tubes we started receiving
complaints thatvirtually every Motrac unit that
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wis received I:r,f customers arrived with one,
or both, tubas broken. Prier to this we had
never had a single complaint. Upen
investigation we found that the 8552 bes
had so many parasitic oscillations that they
were geffing so hot that the glass envelope
was being annealed! This wos happening
within @ minute, or two, of tune-up and final
quality confral. When the radio was subjected
to normal vibrations of shipping, the glass
envelope of the tubes was being shattered.

This was reported to Motorola, Atfirst they
refused to believe us saying that we must have
gotten a "bad" shipment of tubes. But, within
a couple of weeks they received over 1000
complaints from their service stations about
exactly the same problem. It costMotorola one
"heck of a lot" of maney to pay the warranty
claims because they had fried to "cut costs” by
eliminating the sarlier type of tube. They had
to re-box all of the 8552 tubes that had been
put into BO32 boxes and get in a "rush"
shipment of 8032 tubes.

The whale problem stemmed from the fact
that the "B" series of tubes is not the same as
the "plain" and "A" series. The parasitic
mscillations were caused by the different hias
requirements and by the "fixed" neutralization
of the driver and/or amplifier ube in the
Motrac. There was ne practical way te change
the circuitry to handle the "B" serias tubes.
Also, making such a change would void the
"type acceptance” of the units.

In o "practical” sense, it is "OK" to mix
4144 and &146A wubes since the primary
difference is in the design of the heaters. But,
MEVER mix 6144 / 41484 tubes with a
&144B! This is really "asking for trouble”.

Alse, in a number of tronsmitters and
transceivers (especially the Heath 5B-Ling)
the heaters ["filaments") of the pair of 4144
tubes are in series. In these units it is very easy
to change the heaters from series to parallel
and substitute the 4883 / &B83A / BO32
tubes. The 12-volt equivalent tubes are often
available for "pennies” because of the vast
number that were used in the commercial FM
market. | have done this with my Heath SB-
1104 and itwarks "like a chomp". Fyou every
want to change back, it is a very simple
operation to do se.

| know that there are amateurs who say
that they have used the 61468 tubes in place
of the 6146 / 6146A without any problems.
| con definitely believe that. But, | have seen
way too many examples of the 61468 causing
problems in relation fo the cases in which the
substitution has no effect, As | said before,
neutralize and keep checking the
neutralization for several days if you do
replace your 6146 / 6146A ubes with 61468
types. Otherwise, you can find yourself with

TV, "burned aut tubes”, and other domage ta your
bransmitter

You must be VERY careful when dealing with the
varicus tubes of the 4144 family, otherwise you just
might be in for some very interesting problems,
Substitute i you must, but, be cware Ermt you are
"treading on thin ice". e

The Collins Knot!

by Jim Riach VEIDSR/VAICCA

Herving waorked at Collins Canada for
number of years designing and building
prototypes in enginearing | think | must have
tied thausands r}?!he Collins knats. | thought |
had forgotten but ahter a few tries it came
back. Just like riding a bike, you never forget.
If anyone wants to try here goes.

Puta pencil or something in avice ond have
it pointing towards you. Tc:%e a piece af string
or lacing cord with each end in each hand and
hald it aver the pencil loop the left hand
around the pencil loosely and behind the right
hand end and then continue araund the pencil
until both ends pointto the right, Cross the one
an the batem, ie the left hand end, ever the
right hand end and then go under the "X that
is?ormed by the crossing above the pencil. The
string shoui/d abwerys be loose on the p&nci| fa
work it easily. Now by pulling the twe ends
you have a granny knot covered by aloop. This
is the infamous Collins knot!

The proper lacing cord is flat and Collins
standards did not allow any fwist in the cord
and for that matter any crossovers of wires in
the harness. Fussy fussy but effective. They
alse preffered to tie individual knots rather
then |c:1cing because this would allow For
asasier repairs without disturbing the cabling.
The knot is tied next to the previous knot, tied
snuggly then slid down the cable to keep the
wires in the same order.

Heve fun trying fo tie it. It is easier than i
sounds, HIl e

CCA Awards Banquet

The CCA will spanser o multitude of special
events at the Dayton Homvention 2003 fo be
held May 16,17, & 18. This includes our
Annual CCA Awards Banqueton Friday night
the 16th, CCA members can make banquet
reservations via the CCA web site or with the
reservation form to be included with the next
issue of the Signal in April. Please don't wait,
banquet space is limited and fills quickly.
Make hotel reservations at the Holiday Inn
Fairborn by calling $37-426-7800, Be sure
to tell them that you are o CCA member to gat
the 397 rate. The dinner will be superb and
there will be hospitality roams on Thursdeary
night the 15th and Soturday night the 17th.
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F‘+:=rsr VESKWM Met Manager - Dean, KASBGW Asst. Met Mmqé e

Hi Everyone: All the nets are doing
extremely well at this time of the year
Everyone's freezing in the east and mid west
but band condifions have been cutstanding.
We've just come out of our third theme week
featuring the Gold Dust Twins with the strongest
showing ever. When the final tally is in | expect
we'll have legged behween 40 and 50 of these
much prized stations, Tony, KIKP, has
undertaken a survey of K¥WS- 1sand is callating
data from the nets as well as from a survey sent
out on the Reflectar. If you haven't responded
yet | know Tony would appreciate hearing
from you. Thanks, Tany,

We ook forward to sesing the results of
your survey. By the way, for those of you whe
haven't yet visited the Collins Archive section
of the CCA website you'll find some earlier
surveys conducted by Rod Blocksome, KODAS,
an avariety of radios including A line recsivers,
searee 5 Line units, KWHM-25 and 24s, the
series fransmitters, the 754-4 and others. The
new KMWS- 1 survey will add to this sutstanding
campilation which offers fascinating production
information plus @ unique insight into the
relationship between serial numbers and
produ-::h'on dotes.

The next theme wesk in late February
(25,27 ,28) and will be devoted to restorotion
and troubleshooting tepics. We'll be rounding
upsome of sur technical and restoration experts
ta be an the air to answer guestions ond offer
their tips and insights,

10 METER &M MNET: The 10 Meter AM net
continues fo flourish with Pete, KSPZ, Russ,
WQ3K, and Bill, N&PY, continuing to do a
great job ancharing the netwhich meets every
Sunday at 1800Z on 29.050. Seethe separate
column from Pete, K5PZ, in Dallas, for all the
details.

FIRST WEDMNESDAY A MNET: Larry,
WAPVRH, our Archive Manoger, continues fe
co-ordinate the 14 Wednesday AM net which
runs on 3,880 and starts at 8PM in each time
zone beginning in the East and moving West.
This net, like the 10 Meter &AM net continues to
attract a large valume of checking, Next cne is
Wednesday, February 5. Thanks to all the
net controllers who pass the baton from Coast
te Coast en this popular net. If you haven't
checked invet, please drop by, We encourage
Collins AM gear of course but you don't have
ta be running Collins to check in. In facta lot of
the fun is hearing all the wonderful
combinations of receivers and transmitters in
this classic mode that refuses to diel

TUESDAY ANDTH URSDAY NlGHT METS:
The 3.805 ond 3.875 nets have enjoved
increased participation over the winter months
with reminders pasted to the Reflector helping
to boost the numbers, Remember that the
3.875 net sometimes hos to QSY down to
aveid AWM Q50 and the like. If's naver toa far
Fc.FF our home frequency so should be easy to
indl,

MNEW ASSISTANT NET MANAGER: I'd like
to welcome Fred, W15KU, who joins Dean
and | as an additional net manager to help
with the nets. Fred's been very active on the
weeknighrs nets and puts cut o tremendaus
signal from his fine stotion in Oakland,
Michigan, (Check out Fred's QRZ listing to see
his impressive stationl]

SUNDAY NET: Qur Hagship net is doing
amazing business on Sundoy afterncon.
Propagation has been excellent with only a
few contests to make life difficult for the
confrallers. lwent through my logs and fotalled
approximately 480 individual stations logged
owver the last few vears! I've alsa noticed that
there are lots of new stations checking in, as
well as those whaoss call signs have become
very familiar to us all. This mix of the new and
old is very enceuraging becouse it means
we're growing and attracting mere and mare
participants to the nets. It would be nice to see
avan maoreg OF COUrse, ﬂl'ld W Encaurﬂge I:Fr'ly
of you who haven't dropped by on Sunday
afterncan on 14.243 fo do so. We also want
to encaurage DX checkins in order fo help
make this a truly worldwide organization that
can da it's small bit fo promote “more perfect
communications” and fellowship around the
world.

The Sundery netcontinues to meeton 14,263
at 2000Z with the first hour devoted to buy/
sell/swep followed by general checkins by
call district: 1,2,3,4,5,8,9.0,87. A special
thanks again te Dutch, WB7DYW, the ‘voice
ofthe earlies’ wha en most Sundays is thers to
pick up the frequency following the Family
Matar Home net.

I'd like to welcome Steve, WEBDN, to the
controller ranks. Steve joins Dutch in the 4™
Sunday slot. Steve is in lllincis and has o
strong 5ignc:|| beamed outfrom his new antenna.

QRM - The CCA policy regarding GRM is
ta ignare it completely. We've found that the
hestdefence is fo deny the GRMers the aftention
they're seeking. If you experience what you
believe is deliberate QRM on the nets please
let us know and we'll look into it. =

Join Us on the Air!
*Sunday 14.263 mHz

= at 20007
*Tuesday 3805 kHz
il at Bpm CST
= P eThursday 3875 kHz
o o at 8pm CST
*Friday (West Coast) 3895 kHz
at 10pm C5T
*Sundaoy 10m AM 29.050 mHz
at Noon CST
* 1+ Wednesday AM 3885 kHz
at 8pm C5T
Sunclﬂ for Technical, Buy, Sell & Swop
Tues., Thurs., Fri., & Sun :.r for Ragchew
THE COLLINS VIDEO LIBRARY!
- The R-3904 Addendum Video

- The R-390A Videa
- The Collins Amateur Radia Equipment
Video Spotter’s Guide
- The Collins 754-4 Video
- The Caollins KWS-1 Video
- The Collins KWH-2 Videa
- The Collins 755-3 / 325-3 Video
- The Cellins 305-1 Video
- The Calling 30L-1 Video
-9, '92 & '97 Dayton Videos
alea the PDC-1 kit that converts AMNY
dverdge rauding wiatimeter 1o true
PEAK READING even the Bird 43
HI-RES Communications, Inc.
- Voice & Fax [248) 391 -4840 W
W E-Mail: infe@hi-rescom.com
Wb Site: e hi-rescom.com

Subscribe to the Collins Reflecior..a FREE
e-mail mailing list of aver 1200 Collins

users and collectars! Visit the CCA

web site for complefe information!

Visit the CCA web site af:
www.collinsradio.org

The Signal is published quartery by
The Collins Collectors Association
Copyright 2003, all rights reserved.

Larry Saletzki,, WASVRH, President
lehn Bess, WASYVT, Vice-President
Tony Sokol, WRIXN, Vice-President
Sandy Meltzer, KIWEKW, Vice-President
Mac Me Cullough, WSMC, Vice-President
Jack Maory, KEZWY, Mem. Secrefary
James Green, WEBIDIU, Treasurer

The Signal
Editor - We nead a new edifor!,
IF you would like o help, contact us!
Sandy Meltzer, KWEKW, Production
The CCA s licensed by Rockwel! Collins fo
repraduee and dissamingte Calling copyrighied
cecurments refated to Collins amateur radio producs.
The Collins Collectors Association

P. O, Box 354
Phoenix, MD 21131

www.collinsradio.org
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At The Mic

Peter Lower, VEIKWA

Wecall ourselves o “collectors’ organization
butwe do tor more than collect. In factthe only
reason we collect these great radios is to
restore them to as close o eriginal condition as
possible, to operate them on the air and te
preserve them for future generations, The hard
truth is that these radios will sutlast us all and
it's part of our mission as members of the CCA
to keep them up and running in order pass
them en to the next generation of Collins Radic
users.

With almest 1000 members, the CCaA
cantinues to atiract new members as mare and
mare hams discover the unique challenges
and pleasures of acquiring and restoring
Collins amateur radio equipment and using it
ontheair. Once you've had someone comment
on your terrific audic and ask you what you're
running and you getio say, "o Collins S-Line”
or "o KWHM-2", then listen as you hear their
jorws dropping -- you're haoked! That's why
we alweys say “you don't have fo be running
Callins to check in". We're pretty confident
that once they've heard what a Callins radia
sounds like, they'll be lacking for one of their
=

Fram my first checkins to the Collins Users
Meat sn a not foo pretty KWHM-2A o today on
o much nicer KWM-2, I've derived enormous
enjoyment from my association with the CCA,
Listening wesk after week to people like
Warren Hall, KOZQD, and Bud, K7RMT and
Butch, KOZQD and Bill, N7OTQ {and many
more) answer technical questions on the
Sundoy net while making notes madly sa |
could refer to them later, Sitting in o dingy
bosement room off the kitchen in the old
Radisson Hotel in Dayton listening to Floyd,
WEBRO and Chuck, W4AHHG tolking about
3904s as the stalf closed the ph:lr_'e dewn
around us. Great radies, geod fun and goad
friends. That's what's at the heart of the CCA
experience for me. | hope the year ahead
provides more of the same for all of us,

Speaking of Daytan, plans are afoot for
another gathering this year at the Fairbern
Haliday Inn, Tony, W2IXN, is our Dayton chair
this year and he already has Ted Craven
[auther of “Art Collins: Radie Wizard'| booked
ta speak at the Banquet. Tony will be lacking
for more volunteers to he‘p and will post
updates to the Reflector as information on
hatel reservotions and Banguet tickets becames
available. Let's make this the biggest Daytan
gothering ever.

As | mentioned in MNet MNews the nets are
doing very well, particularly ot this time of
year when band conditions are optimum. |
want fo encourage more technical queries
and discussions on the nets as | believe they
are central to our enjoyment of our radios. This
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includes the Sunday net. To that end we're
putting tagether &8 CCA “technical advisery
group’. This resource group will help the
Signal editer find and vet articles far the
Signal and will alse provide o knc:-w|edge
base that | hope will encourage mare
troubleshooting and restoration queshions on
the nets,

Lots of help is needed on the Signal sa if
you've gotideas please letme or Sandy know.

That's it bor now. Thanks for the bandwidth
and the oppartunity to say hella. | welcome
and encourage your parficipation in the CCA
and it's activities, Volunteer power is our anly
source of energy so don't hesitate o pitch in an
anything that interests you, s

CCA 10M AM Net!
by Pete Zilliox, K5PZ

Here is soms CCA 10 Meter AM MNet
information that may be of inferest to the
members. The firstofficial CCA, spansored net
held an December 14, 2001, Qur East Coast
Met Control Station, Russ, WE3K set up the
logbock as a Microsoft EXCEL file. The EXCEL
format allows us to quickly search names,
calls, and check an the number of check-ins a
specific fellow haos to date. Cther data is
collected including the city locaticns, type of
AM transmitter and receiver that each station
is using, as well as other general comments,
I've compiled o brief set of statistics of
interest from the log:
* There has been 58 official Net Sessions
so far
* | the lost 57 Sessions, we had o total
at 2829 chacl-ins
* So,weoverogeof 46 check-ins per session
* 45 Stations received 10 an 10 Cartificates
* 11 Stations heve their 10an 10 Cartificates
in print queve {os nFJnnunry 23, 2003)
There are 40 DX stations in the Lag
Bill, MN&FY has the mast number of check-
ins at 4%
* Thers are 577 call sigrs in the log
Thet's it far new. Come Jain the funl =g

Why is the Signal late?

The CCA is an oll-volunteer, non-profit
arganization and the Signal is produced by
unpaid volunteers. We can’t produce
newsletter without confent. This issue was
delayed four weeks because we had
nothing to print. Plecse contribute Collins-
related technical articles, hints n” kinks, &
photos! We desperately need your suppert.
Send contributions to kwékw & attbi.com.

Theme Weeks 2003

Pater Lower, VE3KWM Net Manager

Theme weeks run on the Tuesday, Thursday
and Friday nets.

GOLD DUST TWINS Week -lan, 21,23 & 24.
KWM-1 DAY - SUNDAY, Feb. 9.

RESTORATION AND TROUBLESHOOTING
Week -Feb. 25, 27, & 78,

KWM-380 Week - Mar. 11,13, 14,
A-LINEAND J-SERIES Week - Apr. 15,17, 18

SPECIAL AM NIGHTS TO BE ADDED!

NET CONTROLLERS:

Cur thanks again to all the Met Conral Stations
whe do such a tremendous job of running cur
nets. | hope you're all enjoying the recent
doubling of salories! -

MNET TIMES AND FREQUENCIES:

S5B

Tuesdery, 3.805 at & Central
Thursday, 3.875 at 8 Central
Friclay, 3.895 ot 8 Pacific
Sundeary, 14,243 at 20002

AM
1s5t'Wed. of each month, 3.880 ot BPM local
Sunday, 22.050 at 1800Z (12 noon Central)

Hope to heor you all on the nets. 73,
Peter, VESKMWM, MNet Monager

Dean, KASBGW, Asst. Net Manager
FrE'd, W SKL, Asst MNet quugar

In the Shck

gl

Tany Sokol WZIXN - New member of the
CCA Board of Directars and this years CCA
Dayton Chair persen including the CCA
Arnual Awards Banguet in Dayton.

HMSE Sﬂﬂd us }ml.ll‘ SI"Iﬂck Phﬂm! 'Fﬂr '|"u1‘ura
issues. Email them to kwékw @ atthi.com.



