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The Ultimate RCA Connector
DH Labs "High Copper Alloy"

Virtually all of the RCA Connectors used by today's top cable
manufacturers are made from brass. There are a number of
different brass alloys, generally featuring a combination of copper
(@round 60%) and varying amounts of zinc, lead, and even tin,
The presence of these other metals greatly reduces the
manufacturing cost and conductivity of the resulting alloy.
The conductivity of brass alloys is only about 26% that of pure
copper. This loss (almost 75%:), directly affects the performance
of a terminated cable.
our exclusive ‘High Copper Alloy " material is sourced from the U.S.A. for
purity, and composed of more than 99% pure_ copper. Simply stated, this is the
finest connector anyone has ever made....
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Taken from manufacturer's published data
**Determined by Certified Chemical Analysis

Electrical Conductivity (%IACS)

612 N. Orange Ave. #A-2
Jupiter, FL 33458 (561) 745-6406 www.silversonic.com

HC Allgy is a trademark of OH Labs, Inc.
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Parts Express is a U.S. distributor of Tang Band drivers.

TB drivers are unique
in incorporating
many advanced
features not found
on most low-cost
drivers. Their forte’ is
small, extended
range drive units
capable of covering
very wide portions of
the audio spectrum.
In situations where a
low-cost, high-
performance driiver is
needed, Tang Band
should be the first
name to consider.

= = (PLAKERS

Tang Band Drivers Feature:

% Santoprene rubber surrounds maintain consistent, long-
term performance

¢ Flat, heavily convoluted spiders allow a uniform motion
in both the positive and negative stroke, reducing odd-
order distortions.

@ Venting under the spider reduces
heat build up and power compression.

% Heavy-duty frames minimize resonance and result in a
cosmetically attractive speaker.

© Magnetically shielded motor structures can be used in
home theater & multimedia applications

@ Underhung design in 3" models, resulting in low
distortion, good bass response, and extended high-
frequency reproduction.

¢ Extremely wide frequency response simplifies crossover
design and enables use as full-range drivers.

¢ Ferrofluid enhanced tweeters exhibit superior
mechanical damping at resonance, reducing harshness
and improving heat extraction from the voice coil.

Check us out on the web for our full line of TB drivers
as well as many other products, great daily deals, tech
talk, and much more.

Www.partsexpress.com
1-800-336-0531

FREE CATALOG

g

4——"

O GET YOURS ONLINE
5@ ToDAY!
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Audio NEWS

® SUBWOOFER OPTIMIZER SYSTEM

Speaker City U.S.A. offers the new Subwoofer Optimizer System, manufactured by
Automated Controlled Environments, Inc. This component is automatically cali-
brating, attenuating a system’s major room mode resonance. Designed to integrate
with all systems, the device utilizes a unique process combining processor-con-
trolled operation with analog signal processing to provide more linear response,
bass evenness, tightness, an improved sound clarity. For more, contact Speaker
City U.S.A., 115 S. Victory Blvd., Burbank, CA 91502, www.speakercity.com.

® NEW FROM DH LABS

DH Labs introduces the Power Plus AC Power Cord and the RCA connector, High
Copper Alloyd. The Power Plus features high-purity copper and noise-canceling
technology. It also features two 12-gauge conductors, a 12-gauge ground, and cus-
tom insulation, and fits any component that will accept a standard IEC cord. The
High Copper Alloy connector is nearly 100% pure copper sourced in the USA. The
electrical conductivity of the HC Alloy can measure at 93%, while the typical RCA
connector measures, on average, only 26%. For more, contact DH Labs, Inc., 612
North Orange Ave., #A-2, Jupiter, FL 33458, 561-745-6607, Phone/FAX 561-
745-6406, www.silversonic.com.

® NEW FROM TDL TECHNOLOGY

TDLO Technology, Inc., announces their Model
601 tunable high-pass/low-pass filter, Model
407 Stereo Phono Preamp, and Model 402 Line-
Operated Microphone Preamp. The Model 601
contains tunable 8-pole Butterworth filters, and
a microchip PIC microprocessor controls the
unit. The Model 407 is especially designed to
drive a sound card’s line input for restoring 78
RPM records, and the Model 402 microphone
preamp is designed for applications where power
line operation is preferable to batteries. For
more, contact TDL Technology, Inc., 5260
Cochise Trail, Las Cruces, NM 88012-9736,
505-382-3173, FAX 505-382-8810, or down-
load a full data sheet and User Guide in PDF for-
mat from the website at www.zianet.com/tdl.

m DACT CT 102

DACT introduces the CT102 power supply.
This is a ready-made module that comes on a
packed PCB with gold plated traces] tested
and ready to use. It also includes a (100-
250VAC) switch mode mains adapter. CT 102
outputs a stable, noise-free DC voltage, ad-
justable via jumper to either £15V or +20V.
Maximum continuous output current is
200mA, but much larger peak currents are
available. CT 102 is designed for low-con-

m LEAPO 5.0

The LEAP 5.0 software consists of two
separate applications: EnclosureShop[]
and CrossoverShopO. EnclosureShop
handles the transducer modeling and
enclosure design, featuring: revolu-
tionary diffraction analysis; arbitrary
structural enclosure analysis; new 60-
parameter transducer model; advanced
nonlinear acoustic simulator; far, near,
chamber, and pressure analysis; 360°
horizontal/vertical polar field simulation,
infinite or finite volume domains, quick
design and reverse speaker tools, full/
half/quarter/eighth space domains, and
open GLO 3D graphics and editing.
CrossoverShop provides the tools to de-
sign your filter topologies based on mea-
sured response data, including: analog
passive and active design and analysis;
digital filter FIR and IIR design and
analysis; mixed domain analog and digi-
tal designs; advanced global optimiza-
tion engines; optimization of SPL, group
delay, and Imp; graphical schematic
entry and editing; automated crossover
design wizard; 24 specialized circuit
components, advanced electrical/
acoustical simulator; and thermal,
Monte Carlo, and sensitivity analysis.
For more, contact LinearX Systems,
Inc., 9500 SW Tualatin-Sherwood Rd.,
Tualatin, OR 97062-8586, (503) 612-
9565, FAX (503) 612-9344, or e-mail:
sales@linearx.com.

sumption audio electronics circuits. More information about CT102 is available at
http://www.dact.com/html/powesupplies.html.

® HRS NIMBUS

Harmonic Resolution Systems (HRS) introduces the HRS Nimbus, which utilizes a
proprietary elastomer formulation (HRS SPIII) developed specifically for audiophile
applications. This formulation is combined with an aircraft aluminum housing,
forming a unique design geometry that allows you to “tune” the isolated compo-
nent to a desired level of performance. The HRS Nimbus can isolate components
of any size and weight, making it a highly effective and flexible isolation solution.
For more, call 716-667-9896, e-mail info@avisolation.com, or check out the web-
site at www.avisolation.com.

®m SYSMATCH “LITE”

A “lite” version of SysMatch software is
now available free upon request. Since its
introduction and review in 1998 (“Opti-
mizing Your Audio System, Parts 1 and
2,” Audio Electronics, issues 3 and 5,
1998), SysMatch has become a popular
audio optimization software. You can re-
quest the freeware and download techni-
cal information from www.nexicom.net/
~dbhsystems.
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OF CONNECTION

£L

Five way post with two piece tightening
nut for secure attachment of spades
without tools.

@ Easy upgrade to most standardized
binding posts. Dual termination of
crimp or solder to suit your needs. WB I

You will recognize the masterful design

and appreciate the high conductivity. o _ _
This is the connector you and your 801-621-1500
system have been craving. ewww.wbtusa.com

e Loyer Ploating &.

* Oxygen Free Copper plating - improves conductivity.

* Electroless Nickel plating - necessary to prevent the leeching of the
copper through the gold layers.

* 24 k Gold plating - improves conductivity and prevents corrosion.

WATTGATE=

801-621-1501 ¢« www.wattgate.




Hybrid Solid-State Power Amplifiers

Looking for a better amp design requiring fewer components? Try one ;
{ +22.5V DC.

of these hybrid models. By Charles Hansen

he input stage and voltage am-
plifier stage (VAS) of an audio
power amplifier can consume
the lion’s share of the compo-
nent count, because you need only four :
power transistors for current amplifica-

tion in a modest (<50W) output stage.

Since an op amp provides both a dif-
ferential input stage and high overall
gain in one package, what are the rami- :
fications of using an op amp as a com-
bined input and VAS in a power ampli-
fier? At least one such amplifier project
appeared in ax?, but it retained a fairly
high number of discrete transistors be- :
tween the composite op amp input
stage and the output section, perhaps

for good reason.

I did not build the four amplifiers
shown in this article, but | did run a
SPICE simulation to verify that they did
perform as audio amplifiers. | provided
the circuits, showing waveforms at se-
lected points in the circuitry, as a basis
for further experimentation. | selected
the feedback values to provide a -3dB
frequency response of 2Hz to 86kHz at
a gain of 20 (26dB), with a sprinkling of
other parts, where necessary, to provide
adequate loop stability and avoid exces-

sive phase shift or response peaking.

I simplified the drawings by using
diode bias, so in a real-world amplifier
the output transistor bias must be opti-
mized with the usual Vbe multiplier
bias-spreading transistor. | also do not :
show components such as output de-
vice protection circuits, the zobel net-
work for the speaker, RF oscillation
suppression, and power supply filter
and decoupling caps. Output devices
are yours to select, as are the op-amps

unless otherwise specified.
6 audioXpress 7/03

HYBRID OP AMP/POWER
TRANSISTOR AMPLIFIERS

voltage swing limits the output power.

Most audio-quality op amps have an
absolute maximum supply limit of 18V
DC. Applying a derating factor of 90%,
the maximum safe supply reduces to
about +16V DC. Higher voltage op amps
are available, such as the older NE5532
and NE5534A, which have +22V DC
absolute maximum limits, allowing
almost +20V DC for the rails. In what is a
happy coincidence, one of the highest- :
quality audio op amps, the OPA604 and
its dual OPA2604, have the highest ab-
solute maximum power supply limit of

125V DC, allowing a safe rail supply of

Since the OPA604 output swing is

limited to 3V below the supply rails, the
voltage drive to the output devices is
i limited to +19.5V, or about 14V RMS at
i the speaker. This delivers more than
23W into an 8Q load, and may serve
Figure 1 shows the simplest circuit
using an op amp for the gain stage,
with the simulation part values in Table
1. The emitter-follower output transis- :
tors are inside the op amp feedback
loop. The same supply voltage as the op
amp powers the output stage, so the ab-
solute maximum power supply voltage
specified for the op amp and its output

your audio purposes quite well. Indeed,
the Monarchy Audio SM-70 Pro 25Wpc
power amplifier uses a hybrid OPA2604
IC op amp/discrete MOSFET design?.

The circuit in Fig. 1 is called a cur-
rent-boosted op amp. If you need more
output power, you will require addition-
al voltage gain beyond the limited out-
put voltage swing from the op amp.

TABLE 1
SIMULATION PART VALUES
FORFIG. 1
c1 1pF
C2,C6, C7 100pF
iC3 10pF
C4 4TuF
c5 39pF
R1 1k
R2,R8 47k
R3, R6 1K5
R4 22
R5 100
R7 2k2
R9, R10 47
R11, R12 0R33

R7 [¢5]

=W

I(.
I\

ca

FIGURE 1: Current-boosted op amp.

A-2173-1
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CURRENT AND VOLTAGE AMPLIFIERS :
The hybrid amplifier in Fig. 2 is from a
Linear Technologies application note3.
The app note circuit is an inverting am-
plifier designed to deliver +120V into
6k, so | modified it for non-inverting :
gain and the higher current, lower volt-
age output a loudspeaker requires.
Common-emitter transistors Q1 and Q2
provide the voltage gain to the emitter-
follower output stage Q3 and Q4, which
provides current gain.

Q1 and Q2 cause a signal inversion,
so the op amp is configured as an invert-
ing amplifier to make the overall power
amplifier non-inverting. The negative
feedback connection looks strange, be-
cause it needs to be brought to the non-
inverting input.

Since the op amp power supply rails
no longer limit the output voltage :
swing, you can employ any high-quality :

audio op amp. The added complication
is the need for a lower voltage supply
for the op amp. You can easily obtain
this from the +40V output supply via
linear regulators.

When you operate the output devices
as source-followers or emitter-followers,
as in Fig. 1, there is no possibility for

output stage oscillation, since the gain
i usual. The +15V supply for the TL0O61
comes from the emitter of an NPN (Q1)
and a PNP (Q2) transistor whose bases
are connected to +16V and -16V supply
rails, respectively. Each transistor has a
¢ collector load resistor, connected to the
high-voltage MOSFET supply rail, in
i what resembles a cascode connection.
i The emitter current in each transistor
is equal to the TLO61 supply pin cur-
rent, which, in turn, is a composite of
i the op amp quiescent current and the
amplified audio signal into loading re-

of any follower stage is always less than
one. With a common-source or common-

i emitter amplifier, the output device gain

and phase shift provide an increased op-
portunity for oscillation or ringing, so
careful frequency compensation takes a
high priority.

AN UNUSUAL DESIGN

Figure 3 shows a unique method, em-
ployed by Velleman in their K4020
stereo power amplifier®. Again, the cir-
cuit is greatly simplified, and you could

R7 c4 R8
\|
= vl WA
c5 I

I\

FIGURE 2: Current- and voltage-boosted op amp.

A-2173-2

FIGURE 3: Boosted
cascoded op amp.

+40V

R7
H—

A-2173-3
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: easily implement the MOSFET output
stage with bipolar transistors. The pre-
amplified input signal is sent to the non-
inverting input of U1, a TLO61 low-power
¢ op-amp. This is not a low-noise, low-dis-
{ tortion device like the TLO70-TLO74. | se-
lected it for its low power supply current
i (250pA versus 2.5mA for the TLO71).

Here’s where the design becomes un-

 sistor R5 at the output of the TLO61.

An FET-input op-amp, whose non-in-

verting input is connected to the collec-
tor of its “cascode” transistor, drives
i the gate of each output MOSFET. The

TABLE 2
SIMULATION PART VALUES
: FOR FIG. 2
ict 1pF
i C2,C6,CT7 100pF
i c3 10pF
H 47yF
:lc5 39pF
i R1 1k
i R2,R8 47k
i R3,R6 1k5
! R4 22
i R5 100
i R7 2k2
¢ R9,R10 47
i RIL,RI12 0R33
TABLE 3
SIMULATION PART VALUES
: FOR FIG. 3
il 1pF
iC2 100pF
i C3 10pF
ioca 4TuF
i C5 39pF
i RL 1k
i R2,R8 47K
R3, R4 Hundreds of ohms,
depending on your
: selected output bias point
i R5 1K5
i R6 8k2
i R7 2k2
i R9,R10 100
R11, R12 10k
R13, R14 0R33
R15 220



split supply for each op amp floats and
is referenced to the high-voltage supply
rail for its respective MOSFET. Local
feedback comes from the source termi-
nals, across R13 and R14 source resis-
tors. Thus each op amp drives its MOS-
FET gate such that its source operates
at the same voltage seen at the “cas-
code” transistor collector. At idle, the
250pA supply current to the TLO61 sets
the bias in each MOSFET.

Each common-source MOSFET pro-
duces gain in the output stage accord-
ing to the ratio of the source resistor to
the speaker load impedance. Resistor
R15, in case of an open speaker termi-
nal, also loads the MOSFET drains.

As with the Fig. 2 amplifier, the com-
mon-source stage gain and phase shift
provide an increased opportunity for
oscillation or ringing. There are two
feedback loops from the output stage
back to the TL061. Conventional overall
negative feedback is taken from the
output drains back to the inverting
input of Ul. Then there is additional
feedback through a parallel network
consisting of R6 bypassed by C3, from

TABLE 4
SIMULATION PART VALUES
FOR FIG. 4

c1 1uF
C2,C6,C7 100pF
c3 10pF
c4 4TpF
c5 39pF
R1 1k
R2,R8 47K
R3,R6 1k5
R4 2
RS 100
R7 22
R9, R10 47
R11,R12 0R33

the output drains to load resistor R5.

The obvious disadvantage of Fig. 3
over Fig. 2 is the need for three op amps
and four separate split power supplies.

Normally, in a complementary-
symmetrical split-supply amplifier, the
negative terminal of the speaker is
grounded (Figs. 1-3), while the amplifi-
er output stage drives the positive ter-
minal. This is called a driven speaker
configuration. Since the power section
always has less than unity voltage gain,
the output power in a driven speaker
design sourced by an op amp will be
limited by the relatively low swing of
the op amp (Fig. 1). However, some
modern guitar amplifiers®7 use op-
amps for the front-end voltage gain
stage and obtain added voltage gain
with an interesting configuration.

DRIVEN SUPPLY

In Fig. 4, the 240V DC power supply
common point is left floating. If you
ground emitter resistors R12 and R13
of complementary output transistors
Q3 and Q4 and connect the speaker +to
the floating power supply center-tap,
the voltage across the speaker can
swing by approximately the full +40V
DC power supply voltage. This is called
the driven supply configuration.

During the positive input half-cycle,
transistors Q2 and Q4 are turned on
(op-amp U1, connected as an inverting
amplifier, has a negative output). Cur-
rent flow through Q4 causes the center-
tap of the floating power supply to
swing positive, producing a positive
half-cycle across the speaker. During
the negative input half-cycle, Q1 and Q3
turn on, with opposite results.

FIGURE 4: Driven

e N

supply op amp.
|||—O
e R1 (3]
INPUT -—\N\/\—|(
C2 == R2
R7 c4
HF—AW )|4

C5

A-2173-4

With a 40V DC power supply, the
peak speaker voltage at full power can
be roughly +37V, driving 26V RMS or
84W into an 8Q load. Yet the output of
Ul need only swing by V  /gain, or
+1.8V for a voltage gain of 21 (26dB).
This completely eliminates the need for
a high voltage VAS transistor.

It does complicate the design of the
op-amp power supply, however. The
+40V DC supply is not referenced to
ground, but the op-amp 15 supply
must be. Either a separate transformer
winding is required for the +15V DC
supply, or it must be “sampled” and
stored in large capacitors from the high
voltage supply rails as they swing up
and down at audio frequencies.

Although the output stage appears to
be an emitter-follower, it is a common-
emitter amplifier since the emitter resis-
tors are grounded. The ratio of the
speaker impedance to the emitter resis-
tors realizes the voltage gain. The earlier
caveats concerning the care needed to
ensure stability apply here as well. As
with the Fig. 2 amplifier, feedback must
return to the non-inverting input of U1.

I hope these hybrid op amp/discrete
power amplifier topologies give you
some ideas for your own designs. a

REFERENCES
1. “A 50W/Channel Composite Amplifier,” Kenneth
Miller, audioXpress, April '01, p. 7.

2. “Product Review: Monarchy Audio SM-70 and SE-
100 Delux Power Amplifiers,” Gary Galo, Audio Elec-
tronics 5/00, p. 28; “Product Review: Monarchy Audio
SM-70 Pro Power Amplifier,” Gary Galo, audioXpress,
Sept. '01, p. 66.

3. “Power Gain Stages for Monolithic Amplifiers,” Jim
Williams, Linear Technology Corp. Application Note
AN18, Fig. 9, p. 7. See www.linear-tech.com.

4. “Kit Review: Velleman K4020 Amplifier,” Charles
Hansen, Audio Electronics 5/99, pp. 38-47. See
www.velleman.be.

5. U.S. Patent 5,197,102 “Audio Power Amplifier with
Frequency Selective Damping Factor Controls,” 1993,

Jack Sondermeyer; Peavey Electronics Corp. See
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meyer; Peavey Electronics Corp.
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NOTE

Peavey mentioned that although they do utilize the
“driven supply” circuit in many of their amplifiers, and
have for years, they were not the first to do so. Jack
Sondermeyer said he was not the person to come up
with the idea. In talking to some of their folks, they first
remember this type of circuit in an early Sunn amplifier,
circa 1970 or so.
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B The DR5 Horn

The latest horn in this author’s collection packs plenty of power, but is

compact, so it won't strain your back or your wallet. By Bill Fitzmaurice

or a number of years I've been i
using dual 6%" woofer direct
radiator/piezo horn tweeter cab-

inets for stage monitors. They

aren’t particularly loud, but they're

cheap to build, easy to carry, and
at the stage volumes my band plays

at on the “Rock and Roll Seniors i
Tour”[ they do the job. But every once

in a while younger musicians use my

PA rig, and they often play with stage :
volumes so loud that they can’t hear

the monitors.

I'd tell them they would hear the
monitors just fine if they’d turn their :
axes down, but musicians under the
age of 30 don’t tend to heed sage ad- :
vice from their elders. Fair enough, be-
cause two decades ago | didn’t either.
To accommodate these Pete Town- i
shend (“Could you speak up please?

I'm almost deaf, you know”) wanna-

hauling them around, they still need to
be small and lightweight.

TRIAL AND ERROR

small | could make a folded horn and

sensitivity.

ing work of Keele and Leachl which

incorporate the parame-

. ter of mass rolloff, which

=T [ 1 my cabinets have i
= T LFIT T T E proven nonexistent. For
= =1 g o iy | the heck of it, I tried a
- 1T Tl 77771 | couple of those pro- i
55 2 [ O i 1 grams; they said that :
‘ - f =~ f" e P R what | planned to do i
TT1 ] 14T 4 | couldn’t be done, but :
=1 T [ [T | they also said that my i
T [ || | DR8,DR10, DR12, and :
A T T 1| | soon, couldn't do what :
T ? they did. | saw no rea-
ST EEES ST e e T e s = e mms | sonwhy | couldn't make i
R ST even a pip-squeak fold-

FIGURE 1: Response of Pyle MH516 driver prototype. ed horn _p(?rform well. :
Traditional theory :
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PHOTO 1: The DR5 Horn.

i states that horns are, by nature, larger
When two 6%s per cabinet aren’t
enough, you might try two eights or a
i ten. But that means bigger cabinets and
more power to drive them. A better way
is to gain sensitivity, and thus power,
i by horn loading.

Traditional horn theory says you’d
need to use a long, ungainly straight
i horn, because a compact folded horn
i wouldn't provide the necessary mid-
range. My own theory, proven by my
¢ DR horns, is that folded horns can pro- i
vide midrange as good as a direct radia-
tor. What I did not yet know was how
! needed to hold the size down to no
still achieve a significant increase in
¢ only way I could do so was by loading it

There are a number of computer pro-
grams you might use to answer that
question, but those programs are
! based, for the most part, on the pioneer-
bes, | needed monitors with some
more oomph. But because it will be me

than direct radiator cabinets utilizing
the same size driver. On this point, tra-
ditional theory is correct. My old boxes
were about half a cubic foot apiece. |
was willing to go somewhat larger to

gain more output, but when | tried to

design a horn for even a single 6%, |
couldn’t come up with anything smaller
than a cubic foot.

That may sound small enough, but
when you're lugging around six moni-
tors, two PA bins, a bass cabinet, and
four rack cases of gear in a station
wagon, even a cubic foot is too big. |

more than three-quarters of that. The

with a five.

It just so happened that | had a
bunch of old PyleO fives lying around,
so all I had to risk in building an experi-

mental prototype was some plywood
now dates back as many as 30 years.
They use throat, mouth, and taper for-
¢ mulas that | have improved upon, and

and some time. A week later, | fired up
the first DR5 (Photo 1), and the perfor-
mance far exceeded my expectations.
Look at Fig. 1 and you'll see why.

A single Pyle MH516 driver (replaced
now in their line by the similarly spec’d
PDMWS5, available at Parts Express for
$16) with nominal 88dB efficiency nor-
mally wouldn’t be up to the job of live-
sound vocal monitoring, but when
mounted in a DR5 cabinet the resulting
102dB average SPL from 250 to 3.2kHz
is more than enough to do the job. As
soon as I'd tested the woofer in what |
believe to be the world’s smallest folded
horn (should | contact Guinness?), |
went online to Parts Express to order
the tweeters (CTS model KSN1036, $7

i each) and hardware I'd need to com-

plete it and five more just like it.
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DESIGN

The design of the DR5 is similar to that
of its cousins: the DR8, DR10a, et al.
One change is the angle of the top and
bottom. Viewed from the side, the box
is trapezoidal (Fig. 2), eliminating two
parallel surfaces that might cause out-
of-phase reflections. The throat horn
sides are not parallel for the same rea-
son. Since the side panels are so small,
there are no side braces, nor is the
small cross-section throat horn divided.
The radius of the back halves is too
small for even 3" plywood to bend tight-
ly enough, so they are fashioned from
6" schedule 40 PVC pipe.

The major deviation from previous
DRs is in the duct location, which, in
prior models, was mounted either on
the tweeter baffle or through the mouth
horn sheathing. Initial calculations
showed that a duct long enough to tune
the box would be too long to fit into any
of the usual locations. Another problem
was that the throat size for maximum ef-
ficiency was so small that the horn

PHOTO 2: Phillips, Torx, and Square drive
SCrews.

PHOTO 4: Cutting the throat horn jig.
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would have been very difficult to con-
struct.

I solved both problems by using a 1"
schedule 40 PVC “tee” to direct the duct
output into the throat of the horn (Fig. 3)
while reducing throat area. The mass of
the horn’s air column adds to the air
mass within the duct, allowing a shorter
duct (with the disadvantage of giving lit-
tle, if any, ability to tune the system, as
the horn mass is the dominant one and
cannot be altered).

Construction is also similar to other
DR horns, though the small size and
low internal stresses make even %"
plywood unnecessary for many parts. |
built the prototype mostly from %" ply-
wood because | had it on hand, but for
the rest of the “fleet” | used 3" Baltic

birch wherever | could. The only parts :

that demand %" plywood are those
that must hold screws. The horn
sheaths require %" Baltic plywood, but
the pieces are so small that if you've
built any other DR horns you may
have enough left over for a bunch of
DR5s.

All listed dimensions are approxi-
mate, being dependent on the true
thickness of the materials used. | prefer
Baltic birch for 35" plywood parts; for %"
plywood, spruce will do, as long as it
has at least five plies. When laying out
" Baltic birch for horn sheaths, flex
the sheet to determine the easier-bend-
ing axis.

Some steps call for temporarily screw-
ing parts together] be sure you eventu-
ally fill these holes. You may use tradi-
tional wood fillers, but those have long

length dimension: 134",

FIGURE 2: DR5 side view—simplified. Overall

FIGURE 3: Throat horn side view.

: PHOTO 6: Aligning the throat horn parts.

www.audioXpress.com

Sl .
PHOTO 7: Attaching throat horn supports.
Note right angle ratchet driver.

PHOTO 8: Trimming throat horn assembly
with a panel-cutting jig.
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set-up times and tend to shrink. Two-part :
fillers that don’t shrink and cure within
15 minutes are available. Aside from
color, they closely resemble auto-body
filler, and with good reason: that is pre- :
cisely what they are, though they cost
much more. As long as you're not plan-
ning on a natural wood finish, “bondo” is
the logical choice.

I drilled holes through the interior
parts to minimize flat surfaces within
the box and open up what would other-
wise be sealed chambers. | glued and :
screwed the joints for the most part,
though you can use brad nails in some
areas. | prefer caulking gun-applied
construction adhesive, especially the
urethane type, which expands as it
cures to fill voids in less-than-perfect
joints. This expansion literally forces
the adhesive into the pores of the wood.

PHOTO 10: PVC “T” glued into the horn

throat.

PHOTO 11: Jig and finger-board for cutting :
PVC lengthwise. Note abrasive table saw
blade. :
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Urethane is less than perfect for joining :
i PVC, so for those joints use a tradition-

al solvent-based adhesive.

Phillips-head drywall screws have been

wondered why Phillips bits and screws

Phillips.
Note when viewing the figures, for

the sake of clarity, not all parts are
shown.