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in the interest of BETTER SOUND REPRODUCTION

NO. 1

A BACK-LOADING FOLDED HORN FOR 15-INCH LOUDSPEAKERS

This bulletin describes the back-loading folded horn dasign evolved in estoblithing a laboratory
standard and to fill the need for an enclosure fo effectively d strate the exceptional
characteristics of the JENSEN G-610 Triaxial.

Now with the widespread use of the JENSEN G-610 Trinxinl 3-channel loudspeaker system and
also the use of the JENSEN RP-302 “Super-Tweeter” to supplement other speaker systems, high
efliciency, low distortion, and truly extended h-f range to the upper limits of audibility are available.
The increasing use of such loudspenker systems hos brought even greater recognition of the need
for improved I-[ performance; extension to lower frequencies and increased efficiency throughout
the 1T region is necessary to balance the exceptional h-I' performance now realized.

Properly designed bass reflex cabinets such as the JENSEN Type M in conjunction with suitable
I-f equalization in the amplifier cireuits, give aceeplable cesults where space is limited. Under such
conditions, these enclosures still offer optimum 1-f results. No substantial improvement can be
attained with conventional enclosures no matter how large. Such improvement ean be achieved
only by a marked increase in the acoustic “loading” throughout the I rogion.  The most simple
and straightforward method is the use of o horn structure; sueh a “fluid transformer” can then suc-
cessfully “match” the air load to the loudspeaker.

In view of the widespread use of unitary multiple channicl arrays such as the JENSEN Coaxial and
Triaxinl loudspeakers, it appears necessary Lo permil radintion directly from the front of the loud-
speaker,

FEATURES

® Optimum mouth size and path length for
effective loading to 30 eycles.

@ Folded horn path permits compactness and
minimum size for given mouth size and path
length.

® Back-loading design permits use of unitary
multiple channel loudspeaker arrays.

@ Hyperbolic-exponential formula maintaing ef-
fective loading to lowest [requency.

® Efficiency increase of 4 to 6 db over best con-
ventional enclosure in I-f region.

® Low diaphragm excursion minimizes non-
linear distortion.

#® Sound chamber design gives acoustic crossover
of 300 cycles preventing interference between

mouth and direct diaphragm (front-side) radia-
tion.

® Permits use of higher frequencies for electrical
crossover without loss in m-f region.

® Does not require corner position.

® Space available for amplifier, crossover and/or
control networks.

® Can be “built-in” or used as separate self
sufficient unit.

® Cuts economically from standard 4’ x 8 ply-
wood panels.

CONSTRUCTION NOTES

1. Use good quality 34" or thicker plywood panels
for consiruction.

2. Construclion must be rigid using additional bracing
wherever necessary. Vibration of panels can
eqsily give loss of 3 to 6 db at certain frequencies.

3. Tapping of any panel with hammer or list should
give a solid thud rather than a “drummy™ sound.

4. Joints must be air tight particularly near throat
arca to prevent air leaks aud resultant loss of
efficiency.  Suggested procedure is Lo use wood
sorews with glue in all joints during ‘assembly.

APPLICATION

Ideal for recording studios, laboralories, anil nlllt':!'
professional applications, this horn will also find appli-
cation in the superior home reproducing syslem.  Iis
ndvantages are obvious for use with electronic musicil
instruments.

Diligent study will usually result in a suitable plan
for installation: often a eloset or cupboard is nvailahly
adjacent, to the listening room; more often the horn
may be built into other cabinetry kl‘ll'.ll ay counter-lop
or storage-wall units. Operation is satisfactory for
either horizontal or vertical orientation with a slight
preference for the Intter.  Also a corner position will
give some advantage but this is not necessary. When
feasible, place the m-f and h-f units at or slightly above
listener ear level for added “presence’” and naturalness
of reproduction.

This horn hng been designed for use with 15-inch loud-
speakers and the JENSEN Model G-610 Triaxial
A-channel loudspeaker system is ideally suited. The
SEN P15-LL special I-f unit is similarly ideal
where a “sepurnted system’ is preferred.  Also the
JENSEN Model H-510 Coaxial and other high effi-
ciency units can be used and these may be effectively
improved by addition of the JENSEN Maodel RP-302
“Super-Tweeter”.  Because of the front-side radiation
directly from the loudspeaker, higher fist eleetrical
crossover [requencies are permissable.  However, care
must be taken to carefully balance the output from the
I-f, m-f and h-f units to obtain good listening balance.
It mnay be necessary to attenuate the I-f ¢hannel to
accomplish this when using less efficient m-f and h-f
units. Ideally the free resonance (no baflle) of the
I-f unit should be about 45 cycles; values up to 55 cycles
will give reasonably salisfaclory results.

This horn represents the “irreducible minimum™ in
sir&: for effective performance. The size was neces-
Barllg restricted to a unit that could pass through
standard doors and be readily set up for demonstration.

5. Simplest procedure is to assemble the sound
chamber and progressively add the picces roughly
in numerical order indicated on the drawing.

6. All parts should be laid out carefuliy before cut-
ting to prevent wastage. About four panels of
' x 8" plywood will be required with an approx-
imate cost of $45.00.

7. Framing around baflle should clear 15-}1" diameter
speaker.

8, Framing around removable panal (9) should clear
5% x 134" notwork base.

9, Do not scale drawing; angles should be measured
only from larger scale layouts.

Some improvement would result by extending its
path lenglh Lo oblain a larger mouth area, but in the
interests of procticality this was not done.  Note
however that the floor reflects the sound so Uhat the
appacent moulh size is twice the actual size.  Modifi-
cations can be made for use with smaller and larger
speakers but the results may sufler if not expertly done.
The cavity or sound chamber should be as small as
possible to enclose the speaker used. No change
should be made in the taper rate of the horn: for a
smller speaker Lhe present throal can be carried in-
ward to the new reduced sound chamber to give o
smaller throat. As a first approximation, the throat
area should be reduced in direct proportion to the
diaphragm area reduction. Similarly for larger speakers
the sound chamber will be necessarily larger along with
the throat area.

The removable panel just below the speaker baflle
provides access o a dead-air chamber for installation
of such items as the Crossover and Control Network
of the G-610 Triaxial. The connecting cable to the
speaker enn pass through a potch in the shell (sound
chamber {loor) but this must be an air-tight seal to
prevent  pressure loss. The  escutcheon cups and
controls of the above network can easily be installed
on either side of the removable panel. A clearance
hale T-11 /16" diameter on each side will accommad:
‘these items. The network can be attached direc
to the removable panel.  Incoming leads can be passed
through a small hole in the back of the chamber—
again sealed to be air tight. Tt may be necessary o
rotate the speaker in some cases so that the sound
chamber will clear clements attached to the speaker.
This is true for the JENSEN H-510 Coaxial when the
Model A-110 Control Network is altached.

Why don’t you plan to use the JENSEN G-610 Triaxial
which has been demonstrated so successfully wilh this
back-loading folded horm? No one has ever heard a
G-610 who didn't want onel  Write for Data Sheet 160
deseribing this remarkable speaker and for the new
ENSEN IHigh Fidelity Brochure 1020,

Technical Service Department:
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