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The BBR-1 Broadband RAmplifier

lve'F' L{

Mark Connelly - WALION DX Labs - @9 FEB 1984

A broadband amplifier is characterised by amplification
at relaiively constant gain over a wide band of frequencies.

This article provides documentation to assist the DXer
in building and operating a broadband anptifier of proven
ability, the BBA~1. This unit is in operation at the
H. Yarmouth, MA foreign-BX monitoring station, A slightly
different version is used at Neil Kazaross’s QTH in
Ogunquit, ME,

The BBA-1 provides approximately 15 dB of gain from
188 kHz to 30 MHz. Usable Qain is influenced by source
impedance, source noise, load impedance, battery voltage, and
the spectral distribution of strong signals av frequencies
other than that of operation.

A broadband ampiifier can be used as a ‘gain block’sgain
‘black box‘ between a signal source and a receiver or other
load. HAside from veak-station DX applications, the broad-
band amplifier can be used to boost small RF voltages to be
observed on an oscilioscope or to boost baseband video signals,

In DXing applications, the broadband amplifier is of
value in increasing the signal from passive wire tuners and
from a l1o0p antenna [whether the loop has its ouwn built-in
amplifier or notl,

The author has found the Radio West & Palomar ferrite
loops to have insufficient gain in some circumstances.
Inclusion of the BBA-1 after these 1oops has allowed the
‘dredging-up’ of DX catches which would have otherwise been
at the receiver noise floor,

In many situations, a wanted station (left after looping
or phasing a pest) is too weak to give clear copy. There’s
wuch to be said for adding 2 or 3 S-units more gain to
to the output of a passive Toop or a small active loop.
Addition of gain to passive phasing units is nearly mandatory,
especiaily when wires considerably shorter than true Beverages
are in use.

While it’s true that substantial gain can be obtained
from active tuners such as those of the APT series, it must -
be recalled that an active tuner has a fair number of controls
to adjust. If you’ve just expended some DX time tweaking the
controls on a loop or phaser for peaking & nulling, do you
really want to tueak that nany more things just to resurrect
the weak wanted-station from the receiver noise?

DXing time for most of us is rather limited.

The constraints of work & family life, the problem of RF
interference, & the frequent tack of ionospheric cooperation in
propagation viability greatly reduce the ability of BXers to
log new stations efficiently,

When there is an opening, ue want to extract as many
stations as possible and, pozsibly, we stil) want to have sonme
time to enjoy the programming content of the exotic signals
coming in. Gathering details or taped audio for a reception
report may be another way we wish to utilise the tiwe.

In short, time should be spent in direct listening-oriented
activities, not in tweaking a confusing profusion of pots,
switches, variable capacitors, & other assorted ‘gizmotchies”,
Using the broadband amplifier, with few controls to tweak,
after a loop or phaser can speed up operating time
considerably, when compared to using a tuned amplifier.

In certain instances, an untuned source (such as ,a short
wire) may be inputied to the broadband amplifier: wideband
amplification thereby provided can “make the shortwire look
like a longuire’. This can be of significant benefit to the
DXer who is limited to use of an indoor antenna. Unlike the
ACtive-tuner approach to enabling shortuwire usage, the
BBA-1 scheme permits simultaneous boosting of all frequencies
which may conceivably be used during a DX session.

There are limitations to haw effective such A strategy
can be, howvever. The principal limiting factor is the strong-
signal-overloading consideration. Either the broadband
amplifier or the receiver, or both, can be overloaded by -
strong signals on frequencies other than that of operation -
with spurs, images, t cross-modulation as possible undesirable
results.

The broadband amplifier performs best when there is at
least a modicum of pre-selection ahead of it. This may
be in the foram of an actual tank circuit (such as in a loop,
tuner, or phaser) or it can be a wavetrap (useful for
those with just one obnoxiously-loud local station) or it
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- TABLE 1
EG'VLS_E_.L LB B A — 7' . . BBA-1 Leve! 1 Parts List
‘BROA-’D B Awp A.MPL: FIER CA'—R S F? OCAT N A R1 Broadband Amp. Card subass‘y {see Level 3,4 parts listg)
) 31 9 voltr battery Duracell mMN1gB4e
{41 or BEA- 1 } c1 <1 uF ceramic RS 272-135
. c2 -1 uF ceramic RS 272-13s
DIMENSIONS 1y (mnecues = 10) : BOARD SiPE | . 47x ;.4 c3 1680 pf feedthrough cap. CErie, Spectrum, or Tusonix>
J1 BNC jack RS 278-185
[ 1 2 3 4 9 [1 7 8 9 ] 11 12 13 14 J2 red binding-post banana jack RS 274-662
0 e e T T e e e J3 Motorola jack . RS 274-712
J4 black binding-post banana jack RS 274-662
JS BNC jack RS 278-1pS
1 . . —-—“-~ -~ . . . . Jé Motorola jack RS 274-712
“scetw 1% L U J? battery connector<holder Acme Mode) Eng.(‘Ridchold,N.l]
R1 A-~18K pot RS 271-2i%
2 . ) . . . R2 22 ohm RS 271-005
$1 3PDY Consoffson) toggle Mouser 18TC28S
\ - hookup wire [as req-’d) RS 278~1296
.3 . . . . . . - busswire (as req-dl RS 278-~1341
\ - RG174 coax.cable [as req’d) Mouser S51S-1156~12
R : SO
@ \ TABLE 2
s ""'I , \NPL \ BBA-1 Level 2 Parts List
{ “ .g‘ ]' Gt 4-4@ X .25 screw Mouser B29-Y4R4 /100
| PS5 \ P2 c1 4-49 hex nut Mouser 529-4CD/ 100
¢ ‘nr @ . OeF (31 84 solder lug Mouser 565-1416-4
! 0'5;- N [ Gnd G2 4-49 X .25 screw Mouser  529-v4r4./ 180
\ N \?N G2 4-40 hex nut Mouser $29~4CD 100
? * ©n . G2 #4 solder tug Mouser S65-1416-4
\ } c3 448 X .25 screw Mouser  5295-v4R4.10@
\ 4 G3 4-40 hex nut Mouser 529~-4CD 180
8 4 RIOL_, ~ . . 63 (QTy=2) #4 solder lugs Mouser 565-1416-4
' H:”“ ! 4 I3 teTy=2 632 X .375 screus Mouser  529-veRe.1a@
\ } P4 J3 [QTY=2) #6 lockwashers Mouser 329-PLK6 /108
9 « N, . . @ rower J3 [QTY=23.. 6-32 hex nuts Mouser $29-6CDS 100
N LD J6 (OQTY=2] 6-32 X J375 screuws Mouser $29-Y6R6- 108
. ‘PN Jé (Qfy=2) #€ lockwashers Mouser 329-PLN6 189
1e . . Py S J6 tOTY=s2) 6-32 hex nuts Mouser  %29-6CDS-1@0
hd {aTy=2) 4-48 X .375 screws Mouser $29-Y4R6-100
—\ J7 Qry=2) 4-40 hex nuts Mouser 529-4CD- 108
u ° " ° ‘smw 4" / J? (ery=23 #4 lockwashers Mouser  $29-PLN4. 100
“ScREW g ¥ Buss R1 knob RS 274-416
g (213 - chassis box RS 270-238
12 . .
13 . . .
TABLE 3
B4 ool " BBA~1 Level 3 Parts Ligy
) \ Al  Broadband Amp. Card (BBA-f) Subassembly (electrical)
4
. I NTERWAL = TOOTH __j Ct +1 uF monolithic Digi~Key P432%s
Nores _ FeLPer dvg c2 18uF/25¢ tantalum Digi-Key P2049
c3 -91 uF ceramic RS 272-131
(1) For scHemamc . SEE Figeer 2 [ «1 uF monolithic Digi-Key P452S
— cs «1 uF monolithic Digi-Key Pas2%
(‘1) Foe Prezs Lisyt . SeEe Taaies 3L 4. cé «1 uF monotithic Ligi~Key P4S52s
4 ) Q1 2N3904 RS 276-1603
\ - » -
(3 ) END OF COMPONENT MARKED 1T ~e EDW‘ C :f :‘;'S:’l\: "°“"'R:9;7|rff:;:
INPICATES LeNG-LEAD  Sipg (“\ [ﬁ, ) oF  VERTICALLY - R2 6.8k RS 271-1333
MOV T ED CoOMPONENT, R3 1.8K RS 271-1324
R4 270 oha RS 271-1314
RS - 33 ohm RS 271-007
R6 ¥ RS 271~1321
R? 108 ohm RS 271-1311%
RrR8 478 ohm RS 271-1317
R9 47 ohm RS 27t-1307
Rie 330 ohm RS 271-017
Rt S.1 ohm

Dﬂqu-Kty S.1Q
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BBfi-t Level 4 Parts List )
R1 Broadband Amp. Card (BBA-A) Subassembly (mechanical)

TABLE 4

P1 pushpin “flea-clip’ terminal RS 2708-1392
P2 pushpin “flea-clip’ terminal 'RS 270-1392
P3 pushpin “flea=clip’ terminal RS 27@-1392
P4 pushpin "flea~clip’ terminal RS 270-1392
PS pushpin -“flea-clip’ terminal RS 2708-1392
P6 pushpin “flea-clip’ terminal RS 278-1392
- perfboardlcut to 1.4X1.4 in.] -RS 276-139%
- (QTY=4] 4-48 X .375 spacers Dlg!--Kcy Jize
- tary=4]} 4-4@ X .75 screuws Digi—Key H1S50
- #4 solder lug Mouser 5635-1416~4
- (ary=73 - 44 lockwashers Mouser $29-PLW4-180
- (QTY=4] 4-40 hex nuts Mouser 529-4CD-/189
TABLE S

Hole tist for BBA-1 Broadband Amplifier
(X=horiz.distance from vert, centreline:i— = left of CL,+ = right)
(Ysvertical distance from lower horizontal edge of side obse¢rved)

LA AR ST T LI L T TR R R e Hhn *%e
LEFT SIDE
Hole Comp. Description X¢in,) Y<in.) DIACin.)>
1 J4 GNDin~blk banana jack -0.75 1.28 a.312%
2 J2 Shortwireln-red b. jack -0.75% ?.5 . 8.3125
3 -Gt GND screwsint.lug 8.9 1.12% 8.113

4 J1 RF Source In (BNC) 2.0 8.5 9.37%

S Je car ant. jack,screw | 0.73 1.288 9.14

6 J3 car ant, jack, body 8.?s 3.894 8.14

7 I3 car ant. jack,screw 2 Q.75 0.5 8.14

E2 2223 * *¥ ?riii*ifii*iQ**6&1i%iibii%ii{ii’iif*i’&**
TopP
Hole Comp. Description X<¢inu) Y<in. DIACin.)
1 st Function Switch, shaft -1.375 2.125 8.25

2 st Function Switch, tab ~1.3?3 8.113

3 G2 GND screwsint.lug -8.812% 8.113

4 R1 Level Pot, shaft -1.3?5 a.312s
S R1 Level Por, tab -1.8625 0.14

[ A1 BBA-A Amp. Card, screw 2 -8.25 8.113

? Al BBR-A Amp. Card, screwv 1 8.75 8.113
8 fAt BBA-A ARmp. Card, screw 4 -8.25 9.113

9 Al BBA-A Amp. Card, screw 3 0.73 0.113
10 J? BatteryHolder, screw 1 1.25 2.14
11 J? BatteryHolder, screw 2 2.2188 8.14

* * * v&ii***i*%*i‘*lii*%i**i{**li*irif}ifi

RIGHT SIDE
Hole Comp. Description XCin,) YC¢in.)> DIACin.)
1 c3 B+ In feedthrough cap. -a8.7% @.5 8.188

2 G3 GND screwsint.text.lugs 9.0 1.125 "8.113

3 Js RF out (BNC> 8.8 e.5 8.373
4 Jé RF out to car RX, screw 1 9.75 1.288 8.14

3 Je RF out to car RX, body 0.75 0.894 0.5

[ Jé RF out to car RX, screw 2 8.73 8.5 .14

*i*%i’ili*****éil*i*iiﬁ*§i{f§iii*f*ii****ﬁii*iiw*if%{i*i}fi@i{*‘iiﬁi***“if
NOTE: Diameters of RIGHT SIDE hole 1 may vary

depending upon C3 used. In general, it is wise to

verify hole locations & sizes, based upon the components

available at the time of BBA~1 construction,

Table 61 Wiring List for BBA-1

Connections using insulated, stranded hookup wire

CQutside BBA-1 chassis)

LENGTH

FROM | 70 Cinches)

J7 + terminal tab C3 external lead l 4.9
J7 - terminal tab G3 external lug 3.9

CInside BBR-1 chassis)

LENGTH
FROM { T0 Cinches)>
J1 J3 1.3
R1 switch arm R1 pot-CH pin 1.9
R1 pot arm Sla arm 2.8
Sla bypass-position pin S1c¢ bypass-position pin 1.9
Sla on-position pin Al pin P1 2.2
Sib on-pogition pin C3, internal lead 6.2
Sib arm Rl pin P3 3.0
IS J6 1.5
* ALL LEADS LISTED HEREAFTER RRE INSIDE CHRSSIS BOX #
Connections using solid bare buss-wire
| LENGTH
FROM | TO | Cinches)
J1 J2 1.2
J4 Gl internal lug 1.8
fug at Rl card screv 4 Al pin P4 [(see Fig. 31 1.9
Connections using RG174 coaxial cable
LENGTH
LEAD i FROM | TO Cinches)
Centre Conductor Slc arm J5 6.0
Shield G2 int. lug G3 internal lug 6.0
Centre Conductor 31¢ on-pin Al pin PS N 4.8
Shield G2 int. tug Al pin P6 4.9

‘Air-Wired’ components (for values see Fig, 1)
# USE SHORTEST POSSIBLE LERD LENGTHS #
* USE “SPAGHETTI” INSULATION ON BARE COMPONENT LERDS*

FROM - | COMPONENT | TO
Rl switch, non-CCW pin R2 + C2 Gl internal lug
J1 - c1 Rl pot-CCW pin
N » R

BBfi-1 Construction Strate;y Abstrag

The schematics, Al roadma i i
) Py parts lists, nole liste
ang wire list should b# _enough infornation for an priPl'ii:\(ld
builder. The APT-2 Active Tuner article is 4 useful
r:f‘erence for cor'xsv.rucnon Practices - indeed, allusions to
that article wil occasionally be made in ord
er -
construction details brief. to keep BBA-1
The BBA-1 is & good beginner-s project. MWith that
in mind, m_shorl overview of construction steps is provided
The style is meant to be somewhat more cursory than the stc;a‘-
by-step hand-holding approach of the APT-2 assembly

initructions. Nonetheless, the followin
' ruc steps o
sufficiently specific ~- i P® rhould be

{11 Organise work area. fAcquire necessary parts & tools
[2) Ascertain that hole list (Table % s correct for the
components on hand. If deviations from the parts list

have been wade, changes to the hole ligte may be necessary,
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(3] Mark hole locations on chassis boxt Use an accurate
ruler. MNark hole locations with a sharp scriber,

{4) Drill all noles. Holes of .25 in. diameter or

greater shouwld nitirally be driltled with a smaller bit,

{S) Mount C3, JI, J2, J4, IS, R1, & S! by using the harduvare °

supplied vith these components. Install knob on R1,

{6) Instal) grounding harduare assemblies Gi, C2, & G3 at
locations called out in Table 5. G1 & G2 should look

Tike APT-2 article Figure 18} G3 should look Yike APT-

article Figure 11,

2

(7] Install the two car jacks <(J3 & J6). Mounting holes are
Left Side holes S &t 7 and Right Side holes 4 & €. Use a.

6-32 x ,373 screw, 96 lockwasher, & €6-32 nut at each
mounting hole. Refer to RPT-2 article Figure 14.

(8) 1Install J? Battery Holder: ortent it so that the
terminals are pointed towards the lower edge of the

chassis Top Side., Mounting holes on the holder should

line up with Top $ide holes 10 & 11.

Hardvare to be used at each hole should resembie Figure 4,

_ Figure 4
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(93 Temporarily set the chassis hox aside, until step 12,

{108] Assemble RI Broadband Rmplifier Card subassemblys
see Figure 2 (schematic), Figure 3 (assembly layout
‘roadmap’), and Tables 3 L 4 (parts lists),

(11] Mount harduare at four Al card corner holes,
in accordance with Figure S,

CARD SCRLW WOWLES 1,2, 3

= 44 Lockwasrir | L 19Ure S

CARD SCREW HOLE 4
> #4 SOLPER Lvir

N
4-40 ‘;.nﬁ\\\\
SCRt w |
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~ Z
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SipE ——¥| a— SIPE

A1 GARD
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+-40 x 3¢~
SCREW

i
(g

[12) Place Al assembly on inside of chassis box so
that the shafts of the four screws Cinstalled in step 11)
protrude 1o the outside of the box through the holes [isted
by Table S,

(13) On the shaft of each protruding Al screw outside the
box, install (first) a #4 lockwasher & (second) a 4-40
hexnut. Torque the nuts tight with a nutdriver.

[14) Mechanical assembly of components is completed at this
point. Hire up the unit: use Table € as your reference.
The APT-2 article contains possibly-useful information
regarding the preparation of coaxial leads.

[1S) At this juncture, BBA-1 is completed. Check workmanship
carefully, then attach hottom chassis box cover with
the sheet-metal screws provided.

Using the BBA-1 Broadband RAmplifier

Operation of the BBA~1 is very simple:r A source is
connected to Ji, J2, or J3; and a load (usually a receiver)
's connected to JS or J6. Loads must be connected via coaxial
cable and steps must be taken to prevent coupling of the
amplifier’s output back to its input. Receivers used should
preferably be of shielded, metal-case construction.

As mentioned earlier, an untuned SHORT wire aerial is
a possible signal source. Even wires shorter than 18 w~ 33 ft
wmay produce overloading at urban locations with Rt set for
maximum level. R! can be tweaked to bring the spurs under
control, but in any event wires much longer than 10 m are
not recommended at any location, urban or rural. The BBAR-1
should be thought of as an untuned-shortuire booster primarily
for stations from 3 to 3@ MHz. Even in that range,
use of a tuner for preselection helps, especially in removing
possible FM & TY station mixing spurs.

On long-wave L medium-wave, the active-tuner (APT-~2,
APT-3) approach is still the best way to get good signals
from short wires,

The BBA-1 is of the greatest benefit to DXers as a
booster for the outputs of loops, passive tuners, and phasers.,

The following procedure should illustrate
the simplicity of the unit --

1.8 BBA-1 OPERRTION
(Connect source, load as mentioned at beginning
of ‘Using the BBA-1‘ section.)

1.1 Initially set S1 to Bypass. This routes the input
directly (through Rl level-pot & DC-blocking cap. C1)
to the output, Set R1 to fully CCW (max. level).

1.2 If the source is tunable, perform normal peaking steps.

1.3 If the source is meant to produce a null Ce. g. loop,
phaser), perform normal nulling steps.

1.4 If the desired signal is not weak, there’s no need
for amplification: you may stop at this step. If the
signal is weak, use of the BBA-! is indicated - proceed
forward frowm this step.

1.5 Turn Rl to fully CN (min, level).

1.6 Set S§ to On.

1.7 Adjust R1 progressively (CH: the wvanted-station should
be heard. R1 can then be set at the most-CCR position
yielding maximum desired-frequency signal, consistent with
freedom from unuanted “gremling’ (spurious signals,

cross-modulation, oscillations, etc.).

CEND)



