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FOR READERS WHO ARE MORE USED TO THE METRIC SYSTEM, THE 
FOLLOWING EQUIVALENTS WILL ENABLE THEM TO CALCULATE ANY 
OF THE DIMENSIONS SHOWN IN THIS BOOK

25.4 mm 
645 sq.mm 
1639 millilitres 
16.39 Illrca 
28.32 lltroa

1"
1 sq Inch 
100 cn. Inches 
1000 cu. Inches 
1 cubic loot

■

11 readers experience any difficulty In obtaining the 
components or speakers mentioned In the text of Ihla 
book, they should be guided by Iheir Radio Parts 
Dealer who will recommend the best make to uso aa 
an alternative.

Certain portions of this book were previously published 
In the book entitled "High Fidelity Loudspeaker Enclosures'' 
by B. B. Bab ant. This book Is now out of print.





Correctly designed horn radiators produce no transient generation over 
a very wide frequency range, resulting In much higher acoustical effici­
ency than is possible with a direct radiator. In other words, a compar­
atively low power Is required to feed a horn radiator compared to a dir­
ect radiator working at the same acoustical level. However, by careful 
design direct radiator enclosures can be made free of transient gener­
ation. An Important feature of the horn radiator is the low distortion 
factor due to the low power required to load It effectively. Amplifier dis­
tortion is likely to be less at a low power level. However, to offset these 
advantages, the horn enclosure demands much more critical construction 
than the direct radiator and If required to cover the lowest audible fre­
quencies their physical size tends to become unrealistic. The horn re­
producer is used mainly In theatres and largeaudltorlum Installations, 
where its large size is of no consequence.
Direct radiator enclosures are available in various form such as the 
Infinite baffle, folded baffle, flat baffle, base reflex or labyrinth. Horn 
enclosures are also found in various forms such as the straight horn, 
single and double folded horn. Klipsch horn, multicellular horn, etc.
It is possible to utilise combinations of both types of enclosure, such as 
a direct radiating high-frequency and mid-frequency speaker combined 
with a rear folded horn radiator operating from the back of the speaker 
to make the most of the low frequencies.
This book covers both of these principle types, together with as many var­
iations as possible. No special recommendation can be given for using 
any special design In preference to another.
Reproduction of sound ts very similar to the enjoyment of food, that which 
suits one listener's ear may not please another persons hearing. How­
ever, each of the designs included In this book have been tried cither by 
the author and his friends, or by various.research institutes and loud­
speaker manufacturers, In every case results have given satisfaction to 
the majority.
It Is pointed out at this juncture that most of the designs described are 
patented and It must therefore be clearly understood that because a 
design is shown in this book it does not Imply a lienee to manufacture 
for re-sale. Single hand made copies of the suggested enclosures 
should not, In the opinion of the author, contravene any patent granted 
to the original designer.
Much of enclosure design Is based on complicated mathematical form­
ulae. Because the average constructor has no desire to be taught or 
reminded of advanced mathematics, the technical reasoning why var­
ious dimensions are chosen has been omitted as this is better explained 
In the learned works available in the field of acoustical engineering. 
Bass-reflex enclosures are amongst the most popular types used for 
High Fidelity reproduction. The critical factors of this design are the 
port or air gap calculation ar.d the overall enclosure dimensions. These • 
measurements are controlled by a number of factors, the most impor­
tant are the resonant frequency of the loudspeaker and the physical area 
of Its cone. These standard factors result from the original work of 
Helmholtz, etc. and to save readers extensive calculation, a number 
of tables have been Included showiry; the port size and length of tunnel 
dimensions, for a range of loudspeaker sizes with various resonant 
frequencies. Ideally the proportions of a bass-reflex should be In the 
ratio of 2 : 3 : 4 with respect to depth, wld th and height, two extensive 
tables covering this data are included. It is strongly urged that after 
constructing any bass reflex enclosure It should be carefully tuned to the
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TABLE "A"

����������  ��  INCHES TO GIVE

REQUIRED ENCLOSURE VOLUME IN CUBIC FEET.
i

�����  �	���  ��	���

8} x 121 x 161 
10» x I5j x 21 
12 x 18 x 24
131 x 20 x 26
141 x 211 x 231
15 x 221 x 3CI
K. x 231 x 32
161 x 25 x 33
171 x 26 x 341
IS x 261 x 351
19 x 281 x 38
20 x 30 x 40
21 x 311 x 411
211 x 321 x 431
221 x 34 x 45
241 x 361 x 48
251 x 371 x 50
271 x 401 x 54
281 x 421 x 57
30i x 46 x 61
321 x 49 x 65
341 x 511 x 681
35} x 531 x 711
371 x 551 x 741
38J * 53 x 77

1 eu.ft ■= 1728 �� � in. 
= 3456 
= 5184 
= 6912 
= 8610
- 14368
= 12696 „
= 1.3824 «
- 15552 „
«= P2S0 » 
= 20736 .
■= 24192 ..
- 27648 .
- 31101 >
= 34560 „
- 43200 .
= 51840 ,
- 60480 „
= 69120 „
= 86400 „
= 103680 „ 
■= 120960 „

I3S240 . 
= I5J520 .
- 172300 .

n
2
3 ca
4
5
6 S
7
8
9

10
12
14 «
16
18 I*•
20 1
25 I30
35 a
40
50
60
70
80 a
90 i

100 a

TABLE "B"

DIMENSIONS IN INCHES TO CUT

REQUIRED ENCLOSURE VOLUME IN CUBIC INCHES.

������������
�����  �	���  ��	���

15 x 22J * 291
16 x 24 x 32J
17 x 251 x 34

x 36
i 28 x 371

x 29 x 39 
: 30 x 40

21 x 31 x 41
21} x 32 x 43
22j x 34 x 451
231 x 35J x 	��

�����  � �	���  
5} x 8J x 11 
7 x 101 x 121
81 x 131 x 171
9} x 14 x 18}

10 x 15
10} x
11 x 16}
IU X 17}

��	���
10.000 ���  	���  «*
12.500 „
15.000 ..
17.500 „
20.000 ..
22500
25.000 „
27.500 „
30.000 „
35.000 „
40.000 .

500 cu-lnj. «■ 
1.000 _
2.000 .
2.500 .
3.000 ..
3.500 .
4.000 » • =
5.000 .
6.000 .
7.000 >
8.000 _
9.000 „

;s= i18 X 27
18} x 

i x 
} *

X 20 
15} x 21

’ x 22
* 23J- 

12} x 19 x 25
13} x 19} x 261
14 x 201 x 27}
141 x 21} x 28}

19•• 120 .

a
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Wood used for the original model was i" pi2 and all 12 pentagons fixed to­
gether Internally In tho form of a sphere by using Inexpensive miniature 
hinges, thus making a most effective unit with a minimum of labour and at 
low cost. See Page 40 to 42
It Is very Important that the Impedance combination be calculated to suit 
the impedance offered at the output of the amplifier. A series-parallel 
arrangement Is necessary.

Fig. 2. Particularly recommended for superior performance where 12" or 
15" bass speakers are used and Is a combination of bass-reflex with all the 
assets of a horn reproducer combined. Constructional details are clearly 
shown, of special interest Is the pyramid reflector In the bottom portion of 
the unit, which provides perfect diffusion. See Page 43 to 45

Fig. 3 Recommended where overall size Is an Important factor as with the 
modern living room. It Is a true example of the tuned port bass reflex cab­
inet, and should be built of seasoned timber, minimum thickness 7/8". 
Alternatively, good quality ply of similar thickness can be used. The base 
legs can be made to suit Individual tastes.
Height from the floor should be approximately 3". Originally this enclosure 
was constructed for use with a 12" speaker, but with the changes in the port 
size It Is also suitable for speakers of 10" or 15" diameter. See Page 46

Dimension A = 13" x 2" for 10" loudspeakers 
Dimension A * 13" x 3" for 12" loudspeakers 
Dimension A = 13" x 5j" for 15" loudspeakers 
Dimension B = Cut to suit speaker size 
Dimension C = Is obtained by reference to depth of port

tables on Page - according to speaker size.
This dimension Is also dependent on the 
fundamental resonance of the speaker used 
and the tables cover this requirement.

Fig. 4. The "Library Enclosure". This Is an efficient tuned port bass-- 
reflex enclosure of high quality. It is designed for use with a good qua­
lity 8" loudspeaker, resonance about 75 cycles. From the dimensions 
of this enclosure It will be seen that It has been specially designed to fit 
into book selves without being obtrusive. See Page 47 
It Is very simple to construct, but essential that all timber used should 
be a minimum thickness of Relevant dimensions are clearly shown 
on the diagram. Particular care in fitting should be taken with the back, 
top, sides and front which should be made as airtight as possible.

Fig. 5. This miniature horn loaded reflex enclosure is eminently suit­
able for small installations where space is limited. Genuine High Fid­
elity is satisfactorily achieved using a loudspeaker of 8" diameter. Due 
to the unique horn loading and the tuned port, reproduction from this 
enclosure will delight the most critical listener. Because of the small 
physical size, It Is stressed that the minimum thickness 6hould be for 
all timber used for this model. See Page 48 to 49

Fig. 6. The 12" Minihorn. A horn radiating unit which eliminates any 
tendency to transient generation, it has very extended frequency range 
and high acoustical efficiency. The major asset is that the minimum 
quantity of timber Is used in construction because two walls of the room 
arc used to form the major sides of the horn itself.
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Particular care roust be taken when building this enclosure to see that 
the top Is exactly go°or { circle in order to (It into the room walls. It 
is suggested, that to obtain optimum results, (aces "B" and "C" should 
have a small strip o( (elt attached to (orm an air seal. Because o( the 
high acoustical e((iclcncy a 10" speaker Is quite suitable, though a 12" 
unit can be used by increasing the size ol the aperture. Other dimen­
sions remain as shown In the diagram. Timber used (or this enclosure 
to be ol minimum thickness ol 1” because the (requency range is exten­
ded down to 30 cycles. See Page 50 to 51

Fig. 7. Here is one o( the most popular types ol enclosure. Originally 
• designed by John E. Karlson (recognised to be a leading authority in 
this Held). Results Irom the Karlson enclosure undoubtedly exceed the 
expectations ol the most severe critic and (ully warrant the considerable 
amount ol time taken up in construction. See Page 52 to 54 
Timber must have a minimum thickness ol 1", the only critical items 
are the twin taper front pieces, which are mathematically calculated and 
these dimensions must be maintained within �  1 /32 Inch. To aid con­
struction the curved shape ot these pieces ls"carc(ully dimensioned, in 
Fig. 7a. It Is suggested that a (ull size paper pattern be made (rom the 
diagram and two pieces of wood cut at the same time thus ensuring that 
both pieces arc Identical.
Fig. 8. This enclosure was designed by the Altec Lansing Corporation of 
America and Included many of the best techniques for a semi-folded horn, 
using tuned ports and a Hatred neck. It Is a large enclosure Intended (or 
use in small halls, auditoriums or very large rooms. When used with a 
15” speaker as recommended, High Fidelity reproduction down to 20 
cycles may be achieved. All panelling to be of a minimum of 5/8" thick­
ness, unless otherwise shown, and all joints must be glued and screwed 
unless required to bo removable.
7$" x 16" fibre glass, 1" thick, should be placed on the inside of each 
side panel, on the Inside of the top of the cabinet and at the rear of the sp­
eaker. This is where the 16" dimension is shown In section B-B. A dyn­
amic high-frequency tweeter should be used with this enclosure in a sep­
arate mounting so that full range response may btf effected.

Fig. 9. The Infinite Wall BafHe. A unique design having the great advan­
tage of taking up no valuable space In the modern small living room, be­
cause in use it is suspended from the picture rail in a right-angled corner 
of the walls.
Where a dl-axial speaker is used, omit opening G, as the tweeters are 
mounted on a bridge across the front ot the main speaker. With ordinary 
12" bass speakers it is essential that two tweeters be fitted as per dim­
ension K. See Page 58
The following table of dimensions is Included to enable constructors to bui­
ld the Infinite Wall Baffle using either 8", 12" or 15" speakers:-

Speaker Dimensions
"A"
"B"
"C"
«D"
"E"
CD�

See Page 55 to 57

8" 12" 15"
25" 35" 43"

17"12" 21"
27" 40" 50"
6." 8.7/16" 10 5/8"

I

10 7/8" 13 5/8"
8i"513/16" 11"

7i"
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!
�thickness be tried in various positions at the rear of the enclosure. It 

is impossible to specify just where to dampen the enclosure because this 
factor is dependent on the loudspeaker unit selected. See Page 64 to 65

1
|

Flc. 13. Long channel enclosure for a 12" loudspeaker. An attractive 
model designed with minimum dimensions. Simple to construct and in 
spite of its small size, capable of providing good quality reproduction 
over a wide range. It compares very favourably with much more ela­
borate and expensive enclosures. See Page 66 to 67 
Efficient, acoustically, because a comparatively long path is secured for 
the rear loading of the speaker. Timber for this enclosure can be 5/8" 
thick provided the interior is well strutted to obtain extra rigidity. By 
usii« 1" timber the necessity for strutting can be avoided.
If it is required to use an 8" speaker, reduce all dimensions on the dia­
gram in the ratio of 2 : 3. Damping the interior will improve results.

Fig. 14. This is a rear large horn slot loaded corner enclosure Intend­
ed for use with 12" or 15" speakers. It will reproduce with clarity and 
true fidelity down to the lowest audio frequencies. This design relies on 
two right-angled walls of the room to form the balanced porting and outer 
walls of the enclosure. Because of the generous size of the unit, it is 
recommended that it should only be placed against walls which are of sol­
id brick or concrete structure. It must not be used against thin partition- ' 
irg which would set up unpleasant resonances, gee Page 68 to 70 
All timber to have a minimum thickness of

Fig. 15. Probably the smallest enclosure that will give proper repro­
duction with 12" and 15" loudspeakers. Its remarkable results are due to 
pneumatic suspension but perfect results are only obtained provided the 
whole of the interior is loosely filled with fibre glass wool thus giving 
the effect of a much larger enclosure without extra cost. Dimensions are 
for a 15" unit, if a 12" speaker is to be used, reduce the dimensions in 
the ratio of 4 : 5. See Page 71 to 72

Fig. 16. A novel sealed cabinet design, which has the advantages of the 
standard bass-reflex combined with the long path of horn type enclosures. 
Sound distribution is effected as follows, direct radiation from the front 
and back loaded output from the two side ports. Measurements shown on 
the drawing are Intended for use with a 12" loudspeaker. If required with 
a 10" unit reduce dimensions in the ratio of 5 : 6 or 2 : 3 for an 8" loud­
speaker. One inch timber is used throughout, gee Page 73 t0 74

Fig. 17. Rear horn reflector enclosure suitable for the small home, 
designed for use with 8", 10" or 12" loudspeakers. A very simple design 
that Is not at all critical in assembly and will provide pleasing results 
with the minimum outlay In time and expense. Timber used, J" throu­
ghout. See Page 75
Tweeter apertures "A" are used only when two sparate tweeters are fit­
ted. These apertures are not required if a diaxlal speaker with bridge 
mounted tweeters is fitted. The faces of apertures "A" must be centra­
lised in relation to the size of the bass speaker. Detailed 
of dimensions for use with the three recommended speaker sizes

i

.
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Is a table
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HI-FI COMPATIBILITY PROBLEMS
The interconnection of separate units to make up a complete 
audio system is not necessarily as simple as one might expect. 
Apart from the need to provide the necessary cables and plugs, 
it is important to consider the level of output and input signals, 
and the possibility of hum and instability arising from inap­
propriate earth connections.

• In a utopian situation, all audio home entertainment units would be 
completely compatible, irrespective of kind or brand. Any pickup or 
any radio tuner could be plugged into any amplifier and fed through 
any loudspeakers. The system could be cross-coupled to the input of 
any tape recorder or could pick up a signal front any tape player, and so 
on. All one would need would bo the requisite number of standardised 
cables and plugs.

Unfortunately, this utopian situation is not immediately in view. To 
be usre, manufacturers have been making a conscious effort to reduce 
the variety of connectors in use and to provide amplifiers and tape 
recorders with multiple input and output facilities. But that is about as 
far as it goes.

The level of the output signal from some devices is just too great to 
feed directly to the input circuits of others; overload and distortion 
will occur unless steps arc taken to attenuate the signal within the in­
terconnecting link.

The problem becomes even more difficult if, conversely, the available 
signal is not adequate to drive the second device.

Then there is the question of impedance levels in the respective units.
In very broad terms, this refers to the effective resistance across which 
an output signal is developed, or across which an input signal has to be 
impressed.

As a rule, there is no problem if the impedance of the signal source is 
lower than that of the circuit into which the signal has to be fed. But 
there is likely to be a problem if it is the other way round.

Again, complications can arise from the ‘earthy’ side of the inter­
connecting cables. In many amplifiers and tape players, the input and 
output connectors are kept clear of the metal chassis adjacent to where 
they are mounted. The shell of the connector is earthed instead to a 
point in the wiring appropriate to its function. Thus input connectors 
may be earthed close to the preamplifier circuitry and output connectors 
close to the output or power supply circuitry.

Wien the equipment is connected to ordinary peripheral components 
as, for example, a record player and loudspeakers, no common paths 
are established between the input and output wiring. However, if two 
or more units are interconnected with cables having a common earth
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on the amplifier was clearly far too high for the *Aux In’ circuitry in the 
tape recorder.

This kind of problem arises because, in many tape recorders, the ‘Aux 
In’ socket connects to thcf'Mic’ socket through a resistive pad, the 
signal then going to the microphone preamplifier stagp. While the resis­
tive pad permits a much larger signal to be accepted, it is still possible 
for the available input to be excessive, producing ovcrlaod and distortion 
in the preamplifier stage.

The overall gain of the recording amplifier is usually controlled after 
the preamplifier stage, either by a gain control potentiometer, or by 
an automatic gain control circuit. While gain control can reduce the 
signal to an appropriate level for recording, it can do nothing to correct 
the distortion that has already been introduced by the overloaded pre­
amplifier stage.

In the particular record player involved, the ‘Tape Out’ signal was 
derived from just ahead of the volume and tone controls, so that there 
was no way of reducing it, short of modifying the internal circuitry.

Equally, the tape recorder could not be setup to accept a greater signal 
input without internal modification.

The obvious course, in the face of such a problem, is to break the con­
necting signal lead and to insert a series resistor or resistive divider to 
introduce the required order of attenuation.

If the tape recorder has a manual recording level control and meter, the 
rcsistor(s) can be selected so that normal recording level is obtained with 
the control knob in approximately the same position as for recording 
via the unit’s own microphone.

Where the tape recorder incorporates automatic level control circuitry, 
the rcsistor(s) can be selected so that the signal is recorded at normal 
level on tape without audible distortion.

With the particular items being considered, we found that the signal 
level was suitable reduced by including a 120k resistor in series with each 
active lead from the record player ‘Tape Out’ to the tape recorder ‘Aux 
In’. For the time being, the resistors were wired roughly between the 
inner conductors^and the respective plugs at the tape recorder end. A 
more permanent arrangement would obviously be required later on but, 
for the moment, Ihc objective was to determine what was necessary.

Sufficient to say that, with the 120k resistors in position, programmes 
could be recorded on cassette free from any suspicion of overload dis­
tortion.

Next problem was to make the tape recorder play through the main 
amplifier and loudspeakers. To evaluate results we were careful to use 
a pre-recorded cassette of known good quality. In setting up equipment, 
it is very easy to be misled if reliance is placed on a recording which 
might itself contain imperfections.
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Unfortunately, we ran into another pack of trouble. While the recorder 
would reproduce the cassette in normal style as a self-contained unit, 
any attempt to divert the signal through the main amplifier and loud­
speakers resulted in a heavy pulsating hum being imposed on the music. 
It sounded rather like a mixture of mains hum and ripple from the tape 
drive motor.

It transpired that the effect was due mainly to the fact that plugging 
into the ‘Ext Spier* jacks left the recorder output stages without _ 
proper load. The noise largely disappeared when low value resistors 
(actually 18 ohms) were soldered across the two plugs.

Thus two more resistors had to be strung temporarily in the once neat 
connecting cable.

At this juncture it was possible to record on to-and to replay from- 
i cassette with passable results. Unfortunately, reproduction from 

cassette still contained a significant amount of hum, and ripple from 
the tape drive motor.

After a certain amount of fiddling, it became evident that the set-up was 
sensitive to configuration of the earthy connections. The hum and 
noise could be influenced by isolating certain of the plugs from the 
braiding or running separate earth wires. And here the prlblcm of the 
single 4-in-l cable became evident. All four braids made direct physical 
contact inside the outer sheath; thus an input/output earth loop was 
inescapable both at the amplifier and the tape recorder.

In some set-ups it might not matter. In this one it did!

Facing the problem of earth loops and the need to include resistors in 
the interconnecting leads, we decided the time had arrived for more 
drastic measures. We would devise a little box-and-cable assembly which 
could well provide a pattern for solving all kinds of interconnection 
problems of this general kind.

The box we selected was a standard item measuring 4 Vi x 2V4 x 1V4 
inches and involving a folded aluminium base and cover secured by 
self-tapping screws. Inside the box we mounted two 8-tag strips, each 
providing 6 insulated lugs. i

The input and output cables were separate lengths of twin ‘stereo’ lead 
shielded with an outer PVC covering. These were clamped just inside 
the box and wired to the tagstrips so that, initially, all inner conductors 
and braids were insulated from each other and from the box. This 
provided complete freedom to select and mount series and shunt resis­
tors and to choose which earth paths to establish or leave open.
The 120k series resistors mentioned earlier were wired so that they 
were in scries with the signal lead from record player to tape recorder. 
Had it been necessary to decrease the signal level still further, it would 
have been possible either to increase the value of these resistors or to 
form a voltage divider by connecting shunt resistors from the tape 
recorder end to braid.

i
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basic high fidelity systems. One can achieve so much by close attention' 
to the interconnections but, beyond that, basic design limitations may 
show up.

It is reasonable to assume that the new generation of specialised 
cassette decks will be substantially free from the troubles described 
in this article. Being intended primarily for use with high fidelity in­
stallations, close attention should have been given to interconnection, 
signal level and low frequency noise content, as well as to other qualities 
expected of a high fidelity unit.
It is significant that no serious problems have been encountered with 
any of the cassette decks we have reviewed in recent times. After 
connection of the necessary cables, they have functioned as expected 
wi th whatever amplifier happened to be on hand.
Which is the way it should bcl
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