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Sideband Switching

A second balanced modulator. using 4 diodes.
comes next. Here the signal is mixed with a
crysta l-controlled osc illator signal of either 6 or

be seen during the ensuing description.

Circuitry

A block diagram is shown in fi g. 1. The micro­
phone signal is applied to a two-stage a.f. arn­
plifier consi sting of two triode sections of VI
which is one of the latest type tubes, a 6CIO
triple-triode Compactrc n. The third triode in VI
is an a.f. cathode follower which feeds a shunt­
connected dual-diode bala nced modulator no. 1.

A crystal-contro lled ca rrie r signal of 3.2 me.
obtained from Vt. also is applied to the balanced
modulator where it is balanced out. T he result
is a dou ble-sideband suppressed carrier signal
at 3.2 me which is fed into a 3.2 rnc upper-side­
band crysta l lattice fi lter having a band width of
3 kc. This prod uces a single-sideband signal a t
3.2 me whic h is amplified by V~.
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Fig . l -Block diagra m of the B&W 6100 t ra nsmitter. Vox circuits a re not shown for simplicity. Heterodyne
oscillotor V, sho.....s output for 20 meters only. Crystal freq uencies used for other bonds ore shown in the ted .

The B&W Mod el 6 100 Tro nsmitter.1t is nicely
styled with controls conveniently grouped .
The three frequency-synthesizer dials are on
the block po nel in the center. Be low these is
the door behind which a re locoted the vox,
ALC and CAIlIIi .ALANC E controls. The la rge
knob at the left of the door is the bond­
se lecto r. The mit and key jocks ore ot the

right with the vario us funct ion cont rols.

The B&W Model 6100 Transmitter

CQ Reviews:

I
T IS not often that something radically new

is introduced on the amateur equipment
market, but Barker & Williamson. lnc.,

have done just that with their ou tstanding Model
6 100 Transmitter which fea tures a frequency
synthesizer. a modern development heretofore
used only in commercial and military equip­
ment (a few homebuilt a ffairs have appeared.
but these have been few and far between) . Th is
arrangement is an entirely crysta l controlled de­
vice used in place of a v.I.o. fo r variab le fre­
quency control. It insures better stabi lity than
ordinarily experienced with free-ru nning oscil­
lators and it facilitates instant frequency changes
with an exceptionally high degree of reset ac­
curacy to any frequency within its range. A
more deta iled descri ption will be given later.

Besides the frequency synthes izer, the Model
6100 has abou t everything else one might desire
in a piece of equipment of this type. First of all.
it is an s.s.b.• a.m. and c.w. transmitter capable
of at least 100 watts peak output on all bands
80 through 10 meters and on many M ARS fre­
quencies. It has numerou s fine features as will
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12.4 me. derived from V fl . to produce either
a n upper o r lower sideba nd signal at a freque ncy
o f 9.2 me.

Swi tch ing sidebands at th is point has two ad­
vantages. One is that only one frequency has to
be shifted. rather than two as needed with some
systems. The other is that the 3.2 mc carrier
can be fixed a t the bes t side of the fi lter where
its skir t can be made steeper for a given cost.
thus provid ing a high degree of unwan ted-side­
band su ppression and better low-frequency a.I.
response for producing a more pleasant-sounding:
voice signal.

The output of the balanced modulator no. 2
is passed th rough a 9.2 mc ba nd-pass fi ller
which e liminates the po ssibility of spurious re­
sponses. nota bl y the 3rd ha rmonic of the 3.2
mc s.s.b. signal. A second amplifier. V;. is then
used prior to feeding the signal to the first mixer /
am plifier V 9 • For gO-meter use this stage oper­
ates as a straigh t-th rough a mplifier on 9.2 mc.
Fo r the o ther bands it combines signals from
crysta l-controlled osci lla tor V". of 3.5 mc fo r
40 meters. 10.5 mc for 20. 17.5 me for 15. 24.5
mc for the lower ha lf of 10 and 25.5 mc for the
upper half of 10. The resulting output frequen­
cies from th is stage then are : 9.2 mc and the
sum-mix tures 12.7. 19.7. 26.7, 33.7 and 34.7 mc
for th e respecti ve bands.

These frequencies are now applied to the
second mixer, V 10. together with frequencies in
the 4.7 to 5.7 mc range from the frequency syn­
thesizer. Output which is produced from this
stage covers the respective amateur bands as
fo llows :

Signal
Signal [rom
[rom S.'1,'",h,..- ,\fixer

Rand l ' !1(me) sizer (me) CIll I P II I (me)

HO 9.2 nunus 5.7-4.7 3.5- 45
40 12.7 nunus 5.7-4.7 7.5- 8.0
20 19.7 mmus 5.7-4.7 14.0-1 5.0
15 26.7 m utus 5.7-4.7 2 1.0-22.0
10 33.7 minus 5.7-4.7 28.0-29 .0
10 34.7 minus 5.7-4.7 29.0-30.0
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Top chassis view of the !&W Mod el 6100 Tra nsmitter.
The heart of it, 0 frequency synthesize r is a se pa ra te
plug·in module seen next to the panel. The ten 100 kc
step crystals, surro unded with their ass ociated trim­
mers, a re o n top of the unit. The other crystals are
inside of the mod ule. A perforated metal cage, wh ich
is norma lly secured to the brocket on the pa nel , has
been removed to obtain a view of the p.o. at the upper
rig ht. Note the silver .plo ted rib bon-type la-mete r hig h
efficie ncy tonk coil to the left of the 6146's. The vox
and speech ampl ifier sta ges are at the left of the
synthesi ze r. At the lowe r left is a husky power Irons·
former, between which a nd the synthesizer is the
sideband filter. The output cable from the synthesi ze r

is connected to bandpass filter FLJ

Drive r and Fina l

A 12 BY7 driver /amplifier. VI:!. which uses
high-Q circuits ga ng-tu ned together with those
of the preceding m ixer. push es a pair of 6 146's.
V I:! & V u , to a p.e.p. input of 180 watts. The
6146's are a specially selected type to ensure
high output. good linearity a nd lo ng life. The
oulput circuit consists of a variable pi-network
fo r matching to resistive loads of from 30 to
100 ohms. Particular atten tion has been pa id
to this circuit to maintain proper tube-load im­
pedance and high efficiency, as is evidenced by
the fact tha t uniform output is obtained on all
bands with no drop-off at the higher frequencies.
An r.I. choke across the output terminals pro­
vides a d.c. path directly to ground in th e event
the d.c, block ing capaci to r shou ld break down.
thereby eliminating a potential shoc k hazard.

Capacitance-bridge type neu tralizat ion is used
in the final. The 12 BY7 is likewise neutral ized .
An interesting feature. in this respect. is that a
separate neutralizing capacitor fo r each band is
selec ted wit h the bandswitch. Stabilizat ion of a
128 Y7 usuall y is qu ite critica l, but this arrange­
ment handles it nicely by maintai ni ng pro per
neutraliza tion on each band whic h migh t not
otherwise be obtained due to changing stray
reactances as the tube is bandswitched. "Neutral­
izing" jumpers are provided in both stages to
disable their 8 -plus su pply lines d uring neut ral­
izing adjustme nts.

Frequency Synthe sizer

ow let us take a look at the frequency syn­
thesizer which is not as complicated as its exotic
name suggests. The basic princi ple is one of
het rod yn ing a fixed crysta l aga inst a nother crys­
tal whose frequency can be varied over a small
range. Referr ing to fig. I. V~Ul and V~u~ arc
separate crystal oscillators. each having a switch
to select anyone of ten crystals which for V ~1l1

are fixed at 100 kc in tervals from 24.7 to 25.7
mc. Those for V~u~ are spaced 10 kc apa rt from
20.n I to 20. 1 me. Each of these may he " rub­
bered." o r shifted downward 10 kc by means of
a variab le capacitor. The output of the oscilla­
tors is combined in a mixer, V~U3, to produce
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difference-frequencies anywhere from ~. 7 to 5.7
me, depend ing on the c rys ta l combinations and
the variab le shi ft of the 20 me crystals. Tempera­
ture-matched crystals are used to maintain a con­
sta nt difference-freq uency at the mixer ou tput
as the equipment tempe ra ture varies. T he output
of the mixer is fed through a three-section low­
pass filter. FL:!,"" to eliminate spurious re­
sponses, a nd is then amplified by V :.'tll before
be ing app lied to the transmitter mixe r, VIti.
through a ba nd- pass filter. FL:1•

A.M. Operation

When a.m. is used. a 3.2 me carrier from V t

is reinserted afte r the sideband fi lter by means
of a varia ble carrier- level control. thus produc­
ing a single-s ideband a.m. signal. The control
is eq uipped with a warn ing light which goes on
when ca rrier is inserted . In the event carrier is
inadvertently left o n when s.s.b. opera tion is
contemplated. the light brings th is situation to
the operator's attention. T he a .m. carrier input
is 4S watts with 180 watts p.e .p.

C.W. Operation

For c.w.• carrier is inserted with the carrier­
level control for a d.c. inpu t of 180 wa tts to the
fina l. Grid-bias keying is used o n the 2nd mixer
and the driver stage. Break-in operation is pos­
sible. Key jack is located on the panel.

VOX

Two tubes. a 6CtO Compactron and a 6A L5.
make voice-control operation possible with a
conventional vox circuit . This includes an anti­
trip c ircui t wh ich prevents loudspeaker signals
from ac tua ting the transm itter. All controls for
the vox syste m are access ible from the front
panel. Push-to-ta lk operation also is available.

A.l.C.

T he automa tic-level control (a .l.c.) system
in the Model 6 100 is q uite uniq ue. An a.l.c .
dual-diode detector. VlI • is connec ted to the
grid of the fi na l amplifier and conduc ts only
when the r.f. drive exceeds a preset a.l .c. bias
potential dete rmined by the a.l .c. threshold con­
trol. T he de tec tor diodes are connected to sepa­
ra te loads. each of which has a different time
constant. Bias potent ial developed a t the slower
one ( 1.5 sec. constant) is applied to Vj where the
gain is held between words. while bias from the

Und ersid e view of th e freq ue ncy.sy nthesize r module for
the Model 6100. It is ea sily taken out without eeces­
sito ting removol of the diols. nor is the colib ration
a ltered. At th e left is the variable capacitor fo r " rub­
b.ring" e och 20 me crysta l over 0 continuo us ro nge
of 10 kc. Its dial ( X 1) is cclibreted in on e-half ke ste ps.
The X 10 switch is ot the cen ter with the te n 20 mc
cryslals mounled on it. AI the right is the X 'l 000
switch behind which a re some of the pis ton-type trim-

me rl fo r its 25 mc c~to l s .

faster one (0.03 sec.j is applied to V;, where the
gain follows the rapid varia tions of each syl­
la bic. Thus excelle nt a.l .c. linea rity is ma intained
and the overa ll gain is smoothly controlled to
limit excitation a t the 6 146 grids to the pre-set
value. The a.l.c. takes hold befoTe overloading
of the final tubes commences and thus prevents
flat topping and resulting distortion.

An innovation with this a .l.c. sys tem is that
it a llows the fi na l outpu t to be limited to any
desired va lue betwee n 10 and 100 watts. there by
furnishing a convenient means for reducing
power during local rag chews. or for use with a
linear requiring low drive and to preve nt over­
driving the linear. T he a.l .c. threshold control
is accessible fo r screw-dr ive r adjustme nt from
the front panel an d the degree of a.l.c. compres­
sion is ind icated in db on the panel meter.

Frequency Spott ing

A CALIBRATE position is provided to enable
the operator to "zero-in" on a received signal
without putting a signa l on the a ir with the
transmitter. A panel contro l allows the calibra t­
ing level to be adj usted to prevent overloading
the receiver and to provide the optimum level
for the best beat.

Metering

Besides indicat ing a.l.c. com pression. the panel
me ter may be switched to read rela tive output
power. This is useful for tu ne-u p to maximum
output. for nulling out the carrier and fo r out­
pu t monitori ng. A sensitivity control is included
to set the meter readi ng to any desired refere nce
point. The meter a lso may be switched to read
total ca thode current of the fina l. There a re
three separa te meter scales. one for each funct ion.

Phone Patch

The Model 6100 is equipped with a separate
low-im pedance phone-patch input which is avai l­
able at a terminal strip on the rear apron. H igh­
impedance pa tch may be used th rough the micro­
phone input. Vox may be used with either input.

Auxiliary Terminals

Other rear termina ls provide up to - 100
vol ts for receive r disabl ing. ant i-trip circui t to
receiver outpu t. ex terna l push-to-talk control

[C011/inued 011 page 84]



B&W 6100 [f rom page 51]

and relay contacts which provide a normally­
closed ground contac t for use with a receiver's
sta ndby circuit. Other re lay contacts provide a,
d.p.d.t . arrangement. normally closed on one
side.

Power Supply

Three power supplies operate from a com­
mon secondary on the power transformer. All
told. thi rteen silicon rectifie rs a re employed.
Thei r li se saves space. provides good regul atio n
and elim ina tes about 50 watts of heat which
might othe rwise be genera ted. E'IC h one is
shunted with a separa te .00 1 mf ca pac itor for
surge protect ion . The supplies furnish +750
volts for the fin al. + 300 volts for the low-power
stages and - 100 volts for bias needs. A rea r­
apron switch is used to accommodate high or
low power-line potentials.

Panel Controls

Panel controls incl ude F INAL T UNE and 1.0AO­

ING. METER SW ITCH . M ETER SENSIT IVITY. DRIVER

TUNE. BAN DSWITCH . CARRIER L EVEL. EM ISSION

switch for LS .H. USB. AM /T UNE or cw and O PERA­

TIO N switch for O FF. ST ANn RY. MAN UAL. CALI·

BRAT E. vo x and PTT . Also included is a small
hinged door behind which are recessed the fol­
lowing controls : METE R ZE RO . ANTI-T RI P. VOX

SEN SITIVITY. v ox DE LAY. CAlI RR.H E LEVEL. CAR­

RI ER BALANC E and ALC TIIR ESIiOUl . This a rrange­
ment makes the controls readily ava ilable. yet
protects them from accidental rni sadjustment.
There arc three dials for the frequency syn­
thesizer.

Operation and Performance

The Model 6 100 is set to frequency by mea ns
of the freq uency-synthesizer dials and the
band-selector switch. The first synthes izer dial
varies the frequency in 100 kc steps. the second
in 10 kc steps and the th ird tunes continuously
th roughout a 10 kc ra nge which is calibra ted in
one-ha lf kc increments and is readab le to less
than 200 cycles. The third dial has an adjustable
hair-line fid ucial for a ligning any band aga inst
a ca libra tor. The fre quency read-out is ob tained
from the sum of the dial sett ings and the posi­
tion of the band selector.

When the freq uency is tuned to zero-beat with
another signa l. the operation is somewha t dif­
ferent th an one is accustomed to when a co nve n­
tional v.f.o. is used. Instead of having one dial
to twist to cover an entire band. there are three
dials to turn befo re the bea t ca n he located. This
is not as invo lved as it ma y a t fi rst appea r. If
the receiver is well ca libra ted. chances a rc that
after the X 100 and X 10 synthesize r dials a re
set accordingly. rotation of only the X 1 dial
( th is has a slight overla p at each end) will ra p­
idly locate the bea t. If the receiver is on ly ap­
prox ima tely calibra ted. it most likely will be
close enough to ind icate the 100 kc segment of
a band concerned. for which the X 100 dia l ca n
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be set and the X 10 one then switched step-by­
step from 0 to 10 at the same time the X I dial
is being rota ted over its full range unt il the signa l
is heard . A littl e pract ice in th is rega rd will en­
ab le the operator to quick ly tu ne to freq uency
without difficulty.

Tune-up procedure is quite conventiona l. With
the operate switch set for manua l. ca rrier is
inserted and the IlRIVER T O NE. FI N AL T UNI NG

and I.OADI NG are a ll adjusted for max imum out­
put as indicated on the me ter. The operat ion
and emission controls a re then set for the de­
sired function.

The manufac ture r's specifica tions for fre­
quency stability are: Less than 100 cycles dri ft
during fi rst 15 minu tes from normal room tem­
perat ure. During any hour thereafter it is less
than ± 25 c.p.s. Results with the unit ind icated
performance within bounds. P.e.p. o utput is
co nservat ively ra ted as 100 watts . It was found
possible to actua lly obtai n 11 5 watts on all bands
(with a power-line potential of 11 7 volts) with
good linea rity.

Distort ion products are ra ted 40 db below peak
( 140 watts input) with voice input and a.l.c. in
use. Carrier suppression. sideband suppression
and spurious-mixtu re signals. at least 50 db
down.

The a.f. respon se (3 50 to 3300 c.p.s. at 3 db
points) was found to prod uce a most na tural and
intell igible sounding signa l. On-the-ai r checks
all reported outsta nding a.f. qua lity. The a.l.c.
works like a charm. Use of 3 to 5 db of com­
pression effectivel y ra ises the average power level
with no sign of nat topping or other distort ion .
Pu mpi ng action. as fou nd with some systems,
was not exhibited.

The vox funct ions very smoothly and there
is no annoyi ng audible clatter fro m the vox
rel ay. With c.w.. the keying cha racte ristics are
really beautiful and break-in opera tion is good.

The transmitter is solidly built using high­
qu ality compo nents of more than adequa te
power rating. A continuous ca rrier o utpu t of
120 watts was fed into a dummy load for over
an hou r with no sign of excessive heating of
components nor did the power output drop off.
Our only criticism of the uni t is that an antenna­
changeove r system was not included.

The Model 6 100 is mou nted in a tilted-up
tab le-top cabinet with d imensions of 18%" X
9'h " X 16" and it weighs 60 Ibs. It is nicely la id
out in a neat design having a silver-colored panel
with black tr im and black knobs with silver
colored skirts. The price tag of $875 is higher
than the genera l ru n of gear. but it is well justi­
fied for equi pment of th is qu alit y and with such
outstanding fea tu res. The Mod el 6 100 Trans­
mitter is manufactured by Barker & Williamson ,
Inc.• Bristol . Pa.- W2AEF

You Saw It First In CO


