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A complete course in radio fundamentals should incfude
lessons on antennas, receivers, transmitters, and power sup­
plies. In "O peration Rebuild", Novice operator WV2FDZ, in
preparation for his General exam, takes a "blitz" course in
radio fundamentals in the process 01 rebuilding a 8C-669, to
provide snappy break-in c.w, operation, ultra-smooth QSY,

and single-control push .to-talk phone operation.

I
F Shakespeare had been a radio ama teur. he

might have o rigina ted the of t" heard ex pres­
sion. "To build. or not to hui ld . . . that is the

question." To the Novice. or o ther amateur who
is faced with the problem of building or buying

Front vi.w of th BC-669. Th. upper deck contains
the transmitter a nd reeelver and the lower deck
hous.s the modulator and speaker. An outboard
power supply, described on page 28, must be added .
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his sta tion equipment. this question may seem as
though it has no completely sat isfac tory answer.
After listening to the pros and cons on this argu­
men t, the average ham will probably agree that
there <I re as many good rea...ons for building as
there are for buying. Wh atever cho ice he makes
will depend upon how much he is infl uenced by
such factors as eco nomy. pr ide in appeara nce.
o perating convenience. pr ide in accomplishment,
and superior design.

As it compromise solutio n to obtai n statio n
equipment which otTers most of these adva n­
tages. I sugges t rebuilding surplus gear similar to
the HC·669. The BC-669 is a well-designed
~ I :trine! Mobile rad iotelephone T ransmitter I Re­
cei ver which ca n be obtai ned for Jess than $30.
In my o pinion. this is one of the best buys that
has come over the surplus horizon since surplus
sa les beca me a nationa l past ime. With a min i­
m um of effort on the part of the rcbuilder, the
BC-669 will provide operating co nve nience
wh ich is almost impo ssible to bea t: namely,
single control push-to-talk phone o pera tion. the
sna ppies t break-in c.w. o peration you'l l ever sec.
and instantaneous QSY to anyone of six pre­
tuned frequencies.

In spite of its low price (I thi nk so mebody
goofed ). the BC-669 is a man-sized hu nk of
gear. It comes equipped with handles so that two
men a nd a boy ( the boy is needed for carry ing
the sepa rate power supply) can mo ve thi s versa­
t ile station outdoors for operation from a field
day location. boat , or sum mer patio. Because the
transmitter is crystal controlled and can be



o perated at a cool 75 watts input. th e r ig makes
an idea1 No vice station. For hams other than

Iovlces. the BC ·669 can be o perated at 100
watts in pu t and makes ::1 dandy seco nd station
fo r net operation or loca l round-table ragchews
when higher power is a dead wa... te. In a n emer­
gency. whe n your full. or ha lf-gallon rig spri ngs
a leak. you C::1n still cover several hundred miles
with this rig wh ich runs ut liulh of a gallon.
Pretty good mileage. wot?

Evaluation Ch eck
W hcn the HC -669 was u n packed and se t up o n

the wo rk benc h. an eva lua tio n check was made
10 determine what it was designed to do. wh ut
was needed to make it do it , and wha t could he
d one to improve it. Here 's th e list :

I. I I can receive a nd transmit phone signals
o nly .

2. The operati ng frequency range is 1600­
4500 kc .

3. II pe rm its inst antaneous QSY to any of
six: pretuned crystal frequencies.

4 . The receiver may be either crystal con­
trolled o r continuously tuned o·ver 2 bands,

5. It needs a power su pp ly. a carbon micro­
phone. a nd a whi p a nten na to bring it to
Ii fe .

6. It ca n be improved by modi fying the:
a . tlfl telllw system to allow use of mo re

efficient anten na .
b. receiver to permit reception of c.w. and

s.s.b.
c. transmitter to pro vide a choice of c.w.

or phone.
d . m odulator to permit use o f ;'1 dynamic

o r crystal mike.

The d i..cern ing reader will note that all th e
major components o f p ract icall y every radio
station are listed here for construction o r modi­
fication. T h is fact gave t he O~ I a n idea. Why not
let the ju nior opera tor. WV2FDZ. who was
studying for his Gene ral license exam. d o the
actual rebuildi ng and let experience do the
teaching? And so "Operation Rebuild" was born .

Pla n of Attack
The O M a nd the JO (junior operator) held a

briefing in t he wa r room (basement workshop ) .
a nd it was agreed that Phase I. the construction
o f the power su pply. wou ld he the fi rst ste p in
o ur plan o f attac k. The othe r ph ases. in vol vin g
im provements to th e antenna . mod u lato r. re ­
ceive r. and transrnin er co u ld he acco m plished in
a ny o rde r. These ph ases. like mopping-up o pe ra ­
tions. would depend u pon the successful comple­
tion o f Phase I. After co m pleting Phase I and
a pplyi ng power to the set. the need for t he othe r
phases wo uld be more apparent.

Deta iled plans for each phase o f "O peration
Reb u ild" were laid out hy the 0~1. The actual
rebuildi ng was performed by the 16 year-old J O.
Because t he JO was studyi ng radio theory in
preparat ion for his General license exam. prac-

• •

tical e xpe rience in circ uit tracing a nd rebuilding
was combined w ith a course o n radio theory
fu ndamentals. During each p hase o f operations,
the JO was encouraged 10 ask questions when­
ever some point was no t understood. Some of the
more significant que... tions which were asked are
spri nk led throughout this article in bold- face
type . For those o f you who may be studyi ng for
your General class licen-,e exam. or could use a
refresher course in radio theory fu ndamentals,
the answers are listed at the end of this article .

Description of the 8C-669
In a ny mi lita ry ope ratio n . it's sta nd ard o pe r­

a ting proced ure to become familiar w ith the
features of the terra in before mou nt ing •.\0
a ttack. I n the same wa y. before assau lti ng t he
BC ·669 with flame th rower and machine gun.
oops, I mean. so ldering gun a nd d rill . it's a good
idea 10 become fami liar wi th the arrangeme nt
and location of the various components.

The entire unit . with the exception of the
power supply. is contained within a sturdy metal
cabinet measuring PA ' by Ph' by I'. This is
about the same size :I ~ two H Q· 170·s stacked one
on top of the other. The power supply is con­
structed o n a separate chassis and delivers the
required voltages through a six-conductor power
cab le. A fter the powe r supply is hooked up to the
unit. the BC -669 is ready to go o n rud iotel e­
phone by me re ly pluggi ng in .1 push-to -tal k
ca rbon mike and connect ing a short w ire to the
a nte nna bind ing post.

A pair of sna p cl amps on each side of the
ca binet permit the upper half o f the cabine t 10
be sepa ra ted f rom th e lo wer ha lf. This double
deck arra ngement grea tly facilitates the rebuild ­
ing o pe ra tions. T he osci llator and power am pll­
fier stages o f the transmitt er and the seven-tube
su perheterodyne receiver occupy the upper deck
a nd t he speech am plifier. modulato r. a nd loud­
speaker are mounted on the lower deck . As
shown in the block diagram. fig. I. the receiver

6 51<7 6SA1 6SK1

t " f-< I-< """.... "- ""- "
6J> 6H6 6SK1 6K6

t ll_odjOll! 0.1- ..... " AF

00< Lim,t.. VoII0 9_ -AVC "- A.,.

Fi g . l -Block di a g ra m of the reeewer portio n of
the BC-669 .

incorporal es one stage o f r.f. a m plifica tion. a
se parate mixer and hi gh frequency oscillato r,
o ne stage o f 385 kc i.f. a m plifica tion. a no ise
limiter . a nd a di ode detecto r followed by two
stages o f audio am plification .

The loca l oscillator o f the rece iver may he
tu ned continuously over 2 hands or crystal con­
troll ed o n o ne o f 6 freque ncies. (Cont rolled b y
the t ransmitter frequency selector switch) The
receiver bandswitch therefore has 4 positions.
Crystal 1, Man ua l I, Crystal 2. M anual 2.
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The transmitter. fig. 2 1I'\e5 a 616 Pierce
oscillator circuit which incorporates a six-posi­
tion crysta l selector switch, The osci llator drives
the fi na l stage consist ing of parallel 807's. T he

6L6 (2) 807

\II
"'"

RF .......- ~~00<- ...
12J5 '4' 6L6

:l>- ...... .....,~...
Fig . 2- Block dia gram of the tro nlmitte r section of

the BC~69.

transmitter output circuit is designed to feed a
whip or short wire antenna. Pretuned adjust ­
ments are provided to permit split-second QSY
to anyone of six crystal-controlled frequencies
by merel y fl ipping an OPERATION CHANNEL

swi tch .
A carbon mike feeds a 12J5 speech amplifier.

which in turn drives the four 6L6 modulator
tubes hooked up in push-pull parallel.
1. (j'1f'1I1ioll: \\'hul i ~ tI... flifJ. 'rt'IU'I' h,'Il'll','n

a 'UIIiIlU' rUlllrnl : 1111 1 :I ~u ill euun-ul, ur
art' III.'J" ju-t Iliff.'r"1l1 nUllw", fu r the ",:I IIIl'

thill llt ?

[All sl\'ers 10 Questions 011 page 33}

Power Supply
The BC-699 will operate from any power

supply which can deliver the fo llowing voltages:
12.6 volts at 5 amperes for the tube filament s.
250 volt s d .c. a t 100 rna for the receiver plate
supply, 400 to 500 volts d.c. at 300 rna for the
t ransmitte r plate supply. and 115 volts a.c. for
the TR\~S\IIT-R ECEl\·E relay.
2 . Q " eltl;olf: WhJ' i ~ IIH;" filament volt a ge

ea lh-d the " A" "uIJp h ?
The power supply which supplies all of th e

needed voltages was constructed on a metal
chassis measuring about 12" by 8" by 2". Actu­
ally two separa te power su pplies were built on
the same chavsis; a low voltage unit for the
receiver. and a high voltage unit for the tram -

mitter. The schematic diagram o f th is dual
power supply is shown in fig. 3.
3, Q"" II' ;Oll : \l'h,· i .. IJnl ~lril " important ,,1"'11

"i rill~ in the t·lt·.·trul, 'lie ("aIUlrilnr", 11111 i1'l
1101 impormut whe-n lI.. inl\t nil fill.·f! t'llp:H'i.

lur..?
Conventional circuitry found in any hand­

book. is used , including capacitive input filtering,
to provide adequate elimination of hum in both
receiver and transmitter power supply units.
4. QIIP.';O" : S ince mo-t o( Jilt' lube s nrc 6

\-'olt IHW, why must the power su p pfy d e­
Jinr ]2.6 vo lts (or the filamcllb?

Control Circuits
The ON-DFF switch on the power supply

chassis turns the receiver on and applies filament
voltage to the transmitter. The STANDBY-DN

switch on the power supply permits the trans­
mitter high voltage to he turned off duri ng pro­
longed listening periods, or when making adj ust­
ments inside the t ransmitter. T his STAND8Y-oN

switch can be used as a manual TRANSMIT­

RECUVE (T-R) control during phone operation
if the microphone is not equipped with a push­
to-talk ( p.t .t.) switch. Normally. automatic T-R
control is performed by the p.t.t . microphone
switch. C losing the microphone switch ene rgizes
the d.c. relay RY:. When energized. relay R)':
applies 115 volts e.c. to the T- R rel ay R Y 1

which then performs three (unctions : the
antenna is automatica lly switched from the
receiver to the transmitter. the transmitter is
activa ted by the closing of the r.f. cathode line,
and the receiver is instantly desensitized.

During p.LL phone operation. the hig h vol tage
is applied to the modulator tubes through a set
of relay contacts on relay R Y:. The..e contact­
were origina lly u...ed to cont rol the sidetone
c ircuit but since side tone is about as useful as an
8 hand led broom. the removal of this feat ure
introd uced no hard ..hip. Simpl y di sconnect the
blue lead and the green (shielded) lead on relay
R Y2 and connect a pa ir of leads from these relay
contacts to pin 7 o f the power input socket and
the hi.;h voltage line which norma11)' would be
connected to pin 7. Figure 4 shows the connec-

mo.

L. 8 h. 300 mo.
L]- lS h. 100 mao

Lc-1 S h. 100 mo.

CI-2 mf. 1,000 Y•

C2- 4 mf. 1,000 Y.

C3- 4 mf. 1,000 v.

C.. CSo C, -10 mf,
450 v,

Fig . 3 -Diogram of Q suitable
power supply to be used with the
8C-669 . The orig inol uni t .....as
used as a mo rine /mobile insto lla­
lion and .....os po.....e red by 0

dynamotor.

117VAC

r;,
0

I,
• I

83
,

I0
0 I

"• I,
I~1 ' .e -'0 I

~ I I
Slonc:lbY I, I
S~"" I• 5Y3 OC3 , ,

• Po l, 31 I• ..cr ', I,- ~ - , I- I
I

L -J

28 • CO • July, 1961



-!- l2V n sv eov 50<>< ,",v
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A B" - E L - " KPL-2 SOeNlt

Fig . 5 -The original input power connector il re­
moved and reploced with on octo I seeket. The con­
nection interchange il Iho wn in the cho rt above .

Temporary Carbon Microphone
Connections

To save time in testing out transmitter opera­
tion. an ordinary carbon mike jack (ring-tip­
sleeve) was temporarily installed on the lower
left corner of the panel. Short jumper wires were
used to connect the ring. tip. and sleeve terminals
of the microphone jack to the appropriate
Bt red), Ct shielded} , and D (blaek) leads on 'he
multi-pin socket PLs located about one inch
away. These jumpcred connections are shown in
fig. 6. When you are ready to make the change
from carbon mike to dynamic or crysta l mike.
the ca rbon mike jack can be removed and a mike
jack to fi t your fa vori te microphone ca n be
mounted in the same spot.

"bugfree." tha t is. no defective tubes or compo­
nents. the receiver should come to life as soon as
the power cable is connected and the ON-OFF

switch turned on.

loModlt" ~And P.A. 5 trtr
(PLl - P,n l)

/ <,
•

""
PL.

\" /
R~,,,

• R" _.-
/

PL, •

-, /

fig. 4-Connectionl ma d e to provide pUlh-lo -lalk
operatio n. The fint let of wirel on R2. (Iid e tone) a re
removed and 0 new set of wirel a re Inserted in
series with the + 8 line. See fi g . 5 for locket

con nections.

Power Cable Connections

To connect the voltages to the unit. it W,IS

first necessary to remove the odd-ball multi-pin
power input socket ( lower right corner of panel )
a nd repl ace it with a common octa l socket. The
octal socket and the assoc iated power cable were
then wired ,IS shown in fig. 5. If your BC-669 is

tions to relay RY2_ When relay RY2 is de-ener­
gized by releasing the push-to-talk mike switch.
the modulato r high voltage is automatically
removed.
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Mod ula to r circuit prior to modification. A speech amplifier (fig. 7) is od ded to permit the use of a low
level micro phone.
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Modifying the Receiver for c.w.
Reception

Because my model of the BC-669 was
designed for rad iotelephone use only, both the
receiver and the transmitter had to be modified
to perm it c.w. o perat ion. A ll the receiver needed
was the install at ion of a b.f.o.
5 . (j1U'!j' ;Oll: \\'IHlt ' s this Ut·(·-E fT·Oh J'I:l::I.:,

Ull tl 'f
A sur plus b.f.o. unit designed fo r li se with the

BC-342 recei ver was obtained. T his b.F.o. un it
consists of a 455 kc oscilla to r circ uit compact ly
insta lled (6C5 tube and all) in an alumi num
Lcshaped box measu ring approximately 2 X 2 X 3
inches. The externa l controls on the b.f'.o. consist
of an ON·Of-T toggle switch. I' IT CII contro l kno b.
and screwdriver-adjusted tuning ca paci to r. To
get the b.f.c. percol at ing requ ires only the appli-

Fig. a - Anten na lood ing modifications mad e to the
BC-669 using 50 ohm coa xial t ra nsmissio n line .

o perate in the grid ci rcuit of the 12J5 where it
contro ls the volume of the speech am pli fie r . The
l 2SJ7 preamplifie r tube was th en plugged into
the socket origina lly used by the 12J5, and the
socket wiring was changed accord ingly. T he
ca rbon mike jack was removed and a sh ielded
2-pin type mike jack was installed in its place.

Antenna Modifications
The BC-669 inco rporates an adj ustable

antenna loadi ng coi l which is designed to load up
any ra ndom length of wire less than a qu arter
wavelength . T his is fine for mo bile or mar ine use
where the antenna length mu st. for pract ical
purposes. be short. For more efficient operation.
a regular doub let antenna using coaxial cable
transmission line ca n be used . T o sim plify con­
nection to the coax transmission line, a regu lar
50-239 coax fitt ing was installed at the top
center of the transmitte r in place of the o rigi nal
antenna binding post.

T he loadi ng coil L. was entirely shorted out
of the circ uit by placing the slid ing ta ps (one for
each of the six pretuned channels) as far up on
the coil as they ca n be pushed . These sliding taps
on the loading coil a re accessible th rough the
door on the upper left of the panel. The slidi ng
taps on the lower end of the plate coil L3 we re
used to match the low im pedance of the coaxial
line. For Su-o hm coaxial line. the proper impe­
dance tap for the 75 meter band was fo und to be
about the second tu rn from the grounded end.

T he sketch in fig . 8 shows the arrangement to
modify the antenna loading system fo r coupling
to a coaxial transmission line.

To
R"

To
TOO

12J5

•
I.!> ~!-.J .~,

.oca

'"
e•.----:1--. ---:

,.

•
4~1

•
12SJ7

c" Pl'/ -M," ._, •Ii'-
, Go_ ~

" .r,
-t~n. -, 0 -

Fig . 7-Sp eech a mplifier a dded to the existing 6L6
mod ulator . The sidetone pct ., RS3, is used 0 5 the
vo lume contro l fo r the speec h a mplifier. See tex t

fo r full modi fica tion.

=

Fig . 6- To te mpo ra rily test the un it with a ca rbon
mike a three circuit ja ck is insta lled a nd wired a s

shown .

Modulator and Speech Amplifier
Improvements

When th e power was first applied to th e
transmitter. the static modulator plate current
zoomed up past the 300 rna mark on the meter.
T o reduce thi s heavy dra in o n the power supp ly.
which was groaning under the load like a cub
scout with his overnight camping gear, a 22.5
volt bias battery was inse rted in the grid circui t
of the modulator stage. This was accompl ished
by o pening the lead connec ting the cente r-ta p of
the driver transformer Til to ground. A black
insulated wire from C minus of the bias battery,
was connected to the center-tap and a red insu­
lated lead from C plus of the ba ttery was con­
nected to the chassis ground connection. Wit h
this fi xed bias class All syste m. sta tic modu lato r
curren t stays around 10 rna and shoots up to 150
rna on voice peaks fo r 100 percent modulation .
To ac hieve 100 percent modulat ion it was ncces­
sa ry to increase the screen voltage on the
modu lator tubes to 250 volts by shunting the
screen resistor with a t OK 5 watt res istor.

The above rearrangements upset the rather
complicated system used to derive the carbon
mi ke volt age. Since it was necessary to modify
the mike circuit anyway. the enti re speech a m pl i­
fier circuit was rewired to incl ude a resistance
coup led 12SJ7. The circuit is shown in fi g. 7 and
provides plenty of gain for either crysta l or high
impedance dynamic microphone. The socket for
the spa re filter unit (l ocated on the lower deck
next to the SIDETONE VO LU M E control) was
removed and repl aced by an oc tal socket. The
12J 5 tuhe was plugged into this socket and wired
up as the intermedi ate audio amplifier stage. The
sidetone volume control . R~3 was rewired to
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Circuit of the tro nsmitter and receiver prior to mod ifi ca tion. In the tronsmitter, 6 crystols in the oscillator
perm it instan t Q SY. The final and antenna tuning circuits ore pre luned and selected by th e so me switch.
The rece4ver is a 2 ba nd job of conventi onal d esign with no provision s for c.w. reception . The receiver

may also be crysta l co ntrolled a s explained in the text.

cat ion of B plus ( 150 to 200 volts ) and fi lament
voltage ( 6.3 volts) . Because of its size and shape.
the b.I.o. uni t could not be conveniently located
wi th its controls on the f ront panel of the
HC-669. Instead. the unit was installed be low
the receiver chassis close to the 6H6 (det) and
6 K6 (u.I. ump ) tuhe sockets to which the b.f.o.
wiring leads are connected.

Befo re installi ng the b.I.o . unit. the 455 kc

osci llator frequency was reduced to 385 kc by
connecting a t OO mmf postage stam p-type mica
capaci tor across the adjusta ble tu ning capacitor
in the b.f.o. After making th is change, the b.I.o.
variab le capaci tor tuned to 385 kc at about half
of maximum capacity. T he installation of the
b.I.o . unit <IS described. places the c .w.• oN-oFF
a nd PITCH controls on the right side panel of the
BC-669,

Unde rchouis V lli! W o f the
BC-699 showing the posi .
t io n o f the L she ped chcs.
sis housi ng the b J .o . Be ­
cause of ih con fi g uratio n
the controls had 10 be
mounted on the ,ide of

the ca binet .
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Fig . IO-The a dd ition of a PHONf. / CW switch .

T,
Modulotor

Ploln

Break-in Keying Connections
One of the two keying jacks is located at the

lower left corne r of the front panel. This jack is
an open-circuit type with one terminal grounded
to the front panel. The ungrou nded terminal of
th is jack is connected by means of a sho rt jumper
wire to the ring-terminal of the microphone jack
which is only a few inches away.

When this break-in keying jack is used. clos­
ing the key will automatica lly switch the antenna
from the receiver to th e tran sm itter. and desen­
sitize the receiver so that it will be instantl y
activated when the key is opened . Superior c.w.
break-in opera tion is ach ieved and recovery time
of the receiver is so good that you will hear the

just below the meter switch. When th e PHON E­

c.w. switch is in the c.w, position. the B plus lead
to the modulator is opened and deact ivates this
stage. At the same time. other contacts on the

switch short circu it the mod ulator transformer
secondary. Fi gure 10 shows the arrange ment of
thi s switch.

L- Shoped Shielded 80.
Contoi ning Q 6C~ Tybe And

see Kc B.F.e. Circuil

OJ

X ,Ol

-

Fig . 9-The add ition of a b.f.o. wos requi red to
copy C.w. A salva ged b.f.o . from a 8(·342 was used
here and is conn ected wifh only 4 wires. The 8(·342
b.f .0. fr equency was chan ged fr om 455 IIc to the
8(-669's l.I. of 385 kc by parallel ing a 100 mmf
capocitor with the b.f.o. tuning capacitor. See text.

chassis ground lug. the B plus lead is connected
through a 10K. I watt voltage dropping resistor
to pin 4 of the 6K6 tube socket. To provide the
required 300 rna filament current to the 6C5
b.f.o. tu be and the necessary 400 rna fi lament to
the 6K6 tu be. the 15 ohm resistor ( RI7) was
remo ved and repl aced with a 60 ohm wire wound
resisto r. The fil ament leads of the 6C5 b.f.o.
tube were then connected across this 60 ohm
shunt resistor.
6. Q"esI;o ll: \VlI Y is n sh u n t resbstor u sed

u('ro!'iS n ile o f tbe tube fi taments wired in
series?

The wiring connections to the b.f.o. invol ve
fi ve leads as shown in fig. 9. Be sure to scrape the
fungus-proofing varnish from the terminals and
tube socket pins to which the b.f.o. leads are
connected. The B minus lead is connected to a

Removing A.V.C. During C.W.
Reception

When the b.f.o. is turned on, it is necessary to
sho rt out the a.v.c. circuit. Otherwise. the b.f.o.
signa l being inserted into the diode detector. will
deve lop a high u.v.c. voltage which noticeabl y
reduces the sensitivity of the receiver.

An u.v.c. ON-OFF toggle switch (s .p.s.t. type )
was installed on the right side panel of the set
next to the b.f.o, ON-OFF switch. One terminal of
the a.v.c. switch was connected to chassis
ground. the othe r terminal was connected to the
ju nction of capacitor en and resistor Ro.
These circu it components are in th e a.v.c. line
and are located on the terminal st rip about one
inch from the edge of the b.f.o. sh ielded box .

Modifying the Transmitter for C.W.
Operation

T wo cha nges were made to modi fy the trans­
mitter for c.w. opera tion. A PHO NE-C.W. switch
was installed and a couple of keying jacks were
mounted on the set. Why two keying jacks? Well.
it won't help you to send twice as fast but there
is a good reason as you will learn .

The PHON E-C.W . switch is a d.p.d.t. type which
is insta lled at the lower right corner of the un it

Fig . l Ic-Breok-in key jock.

other sta t ion between your own dots and dashes.
Figure II shows the simple jumpered connection
for the break-in keying jack.

Silent Keying
And now we come to the reason for the second

keying jack. When using th e break-in keying
jack. you and other mem bers of the household
will be impressed with the resounding clacks o f
the transmit-receive relay which accompa nies
the keying. Although it is di ffi cult to believe.
there are some people who will not appreciate
the strangely beautiful caca phony of sound and
fury produced by the BC~669 relays when clack­
ing along at a mere 15 w.p.m. So if you want to
enjoy a late lat e QSO while th e rest of the family
is asleep, the silent-keyi ng jack is used. Althou gh
th is silent-keying jack does not provide au to­
mat ic break-in operation. your c.w. keying will
be as sou nd less as a mouse drool ing on a blotter.

The silent-keyi ng jack is a closed-c ircuit type
mou nted on the left side panel of the unit. A
micarta strip about one inch wide is used to
insulate the key jack from the metal cabine t of
the set. The location of the jack on the side panel
facilitates the job of wiring the jack in series
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with the r.f, cathode line which is grounded by
the transmit-receive relay. To permit simultane­
ous keying of the oscillator and p.a. stages and
avoid the need for safety bias , the cathodes of
the 80Ts (which a re directl y grounded to the
chassis in most models) were removed from the
ground connection and connected to the 6L6
oscillator cathode line. .

When using the silent-keying jack. a shorted
plug is inserted partway into the break-in jack to
act as the ma nually-operated transmit-receive
switch. Pushing the shorted plug into the
break-in jack. energizes the relays that auto­
matically prepare all the necessary circuits
fo r transmission. Retract ing this shorted plug.
de-energizes the relays and restores receiving
o peration.

Test for Harmonics
Experience has shown that two-sta ge trans­

mitters such as the BC4669 are prone to har­
monic radiation unless reasonable precautions
•are taken. After completing the modifications
described in this article. the rig was checked out
for harmonics. To give it the acid test. the trans­
mitter was connected to a multi-band antenna
system. Paul, K2PDF , two miles away, and
George \V2F W E, six miles away, listening for
harmonics reported the c.w, signal to be as clean
as a whistle. ( Hmmm. Wonder what they
meant?) Subsequent checks have supported
these origi nal fi ndings by Pa ul and George.

Retrospect
During the past few months a fter "Operation

Rebuild" was completed. the modified BC-669
has been providi ng double duty fo r the JO on the
Novice band and the OM o n both phone and
c.w. operation. In fact. the snappy c.w. operation
so impressed the OM that it reawakened his
interest to the point that he uses c.w. about 40
percent of the time. During <I recent two week
camping tour up Cape Cod way. the OM thor­
oughly enjoyed hour-long scheduled QSO's with
the JO who used the BC-669 at the home QTH
in New Jersey. Considering the rat race condi­
tions on the 80 meter Novice band. maintaining
hour long schedules speaks well of the BC-669
ability to push out a consistent walloping signal.

For anyone looking around for station equip­
ment that considers economy-appearance­
reliability-operating conven ience, m aybe "Op·
erat ion Rebuild" is just the thi ng for you. •

Questions and Answers
1. ",,'hat i ll the difference h etwe e n a \:OIIlIllC

con tr o l a m i a " ain co n tr o l o r a re they j ll!lt
.lilTerent n ame s for th (" !lH llle thinJt ?

The controls operate differently alt hough each
results in controlling the strength of the signal in
the loudspeaker. Volume controls are usually
associated with the audio part of the receiver
while gain controls are used with r.r. sections of
the receiver. VoJume controls usually consist of

a potentiometer which permits a desired amount
of available audio voltage to be amplified by the
a.f. amplifier stages. Gain controls are a little
more subtle in operation. They usually consist or
variable resistors which vary the amo unt of grid
bias voltage applied (0 r.f. and i.f. amplifier
tubes. When the bias voltage is increased, the
ability of the tube to amplify (gain) is decreased,
and vice versa.

2 . W h ,. ill th e fil ament \'01t8"e ca l ted the " A"
"Ul ll) I,-?

As you know. a "B" voltage is used with the
tube plate. and a "C" voltage is used with the
grid of a tube. Since the elements withi n the tube
(filame nt, plate. and grid) were invented severa l
years a par t f rom each o ther, the chronologica l
order of deve lopment no doubt influenced the
a lphabetical o rder in naming the different vo lt­
age sources.

3 . Wit,· i!\ polarit , · Im portan t when wir inK in
the e leeten ly rle eu puei tors hut i!l n ot im­
p o rt a lit wh en " ", inK nil-fi Ilrd eap8('i tor!\?

All capacitors have an insulati ng material
called dielectric between the two conducting
surfaces. In electrolytic capacitors. this dielectric
is formed by an electroplating process which
requires a particular polarity of voltage at each
plate. If the polarity of the electrolytic capacitor
is not observed. the dielectric laye r will not be
developed and the capacitor will act as a short
circuit. The dielectric in oil filled capacitors is
not depe nde nt upon electrolytic action and thus
no polarity need be observed.

4 . S ince 1II0 l;t nf the tubes a re ().. ,,·olt type ,
why JIIU."jt the p ower su p p ly rieltver 12
\olh?

Ohm's Law will p rove that when a voltage is
applied across two equal resistors connected in
series. ha lf of the applied voltage will be devel­
oped across each resistor. In the BC-669. pairs
of e-ven tubes have been wired with their fi la­
mcnts in series. Since the filament is actually a
resistor. each filament will have half of the
applied 12 volts and thus operate with the
required amount of voltage.

S. Wh at ' ll th ill Ut"f'4E IT·Oh j a zz, Dad ?
The letters in b.I.o. stand for beat frequency

oscillator. The b.f.o., like all oscillators, gener­
ates a signal. This signal is used to permit the
reception of a c .w. signal which otherwise would
be inaudible. Here's how it works: the b.f.o.
signal frequency is adjusted to approximately the
same frequency as the i.f. signal being processed
through the receiver. When the b.f.o. signa l is
m ixed with the i.f. signal, 3 new frequency culled
the beat frequency is developed. This process is
called heterodyning. The beat frequency is
always the difference betwee n the freq uency of
the b.f.o. a nd the i.I. signal. Therefore, when the
b.I.o. frequency is varied by the P ITCH control so
that the b.I.o. frequency is 1000 c.p.s, different
from that of the i .f., an audible no te of 1000
c .p.s. will be heard in the loudspeaker.
6. ' Vh,. i!'l a sh u nt r (""illio r u!'Cd a e ro.." 011 (" or

[Continued on page J25)
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NON.METALLIC GUY LINE - PERFECT FLEXIBLE
INSULATOR - REVOLUTIONIZES HAM RADIO

& TV ANTENNA SYSTEMS

bands. The amplifier may now be connected to
the antenna or left on the dummy load for fuJI
voltage operation and adjustment of the ou tput
coupling cupncitor, C~. The most desirable load­
ing for a linear amplifi er is a slight overcoupling.
Start again with the 10 meter band and set C ,
to the previously determined resonant value.
Adjust the exciter output for a grid current of
60 rna. Decrease C, in sma ll amounts. retuning
C, after each adjustment. The exciter will also
requ ire adjustment to mainta in 60 rna of grid
current. When the plate current reaches 300 rna,
va ry the tuning procedure . IS follows. Continue
decreasing C, in small amounts and retuning
Cr, but now keep the plate current constant at
300 rna by controlling the exciter o utput. Ob­
serve the r.f. output meter. The desired coupl ing
occurs just beyond the point when decreasing
C~ does not result in an inc rease in r.f. output.
At this point. the exciter output can be increased
to obtai n 330 rna . The grid current will be about
80 rna.

During tuneup. keep an eye on the anode of
the tube. Any sudden change of color from a
dull red to a bright red is a warning of excessive
plate dissipation. Back off immediately on the
excitati on until a resonant condition is obtained.
Keep the C and C, dial read ings for each band
handy to make quick band changes. During the
tuneup, the exciter is operated in the c.w. mode.
There is no substitute for a two to ne generator
in s.s.b. operation to check the amplifier linea rity
and waveform. The 6580 amplifier showed no
flattening or waveform distortion with 1000
watts input.

Conclusion
For those who prefer to use their own ingenu­

ity or those who do not like the designs of the
ready made amplifiers or kits. th is am plifie r may
supply some construction hints and component
ideas. It is compara tive ly easy to build and the
cost is surpris ingly low. if the expensive vacuum
ca pacitor is deleted in favor of an air spaced job.
You can utilize some of the good 'surplus' items
you bought six yea rs ago and never used.

There is a great deal of satisfaction in oper­
aring equipment you build yourself and nothing
else gives the ex perience and knowledge of the
technical aspects o f ham radio. •
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tlu' rube fila lllf' nl .. " " "' cl in !"r ri{"§ ?
The actua l resistance of different 6-volts tubes

can vary widely. For example. a 6K6 fil ament
requires 004 ampere and. using Ohm's law. has a
resistance of 15 ohms. A 6C5 fil ament requires
0.3 ampere and has a resistance of 20 ohms.
When these unequa l resistances are placed in
se ries and 12 volts applied. the 6K6 tube will
develop only 5 volts (approx.) whereas the 6C5
will have almost 7 volts. T o equalize the voltages
across each filament, a 60 ohm shunt resistor is
placed across the 20-ohm fil ament ( 6C5 ) so that
the combination is equivalent to 15 ohms. •
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