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Prescription for better bass:

By CHARLES FOWLER

N THE frse issue of HIGH-FIDELITY, the article "How
To Achieve Full Bass Response” told abour a method
of speaker mounting which provided a remarkable

improvement in the reproduction of low frequencies
simply, and at relatively low cost. The aricle creared
wide interest, and many requests for further information.

In this article, we shall provide additional derails about
the device used for bass reproduction: a speaker cabinet
which we call an Air-Coupler. In addition, we shall re-
port on a series of recently completed experiments which
have broughe abour a substantial improvement in the
powerful bass reproduction already made possible by the
Air-Coupler. Complete technical details on the experi-
ments are given in RaDio CoOMMUNICATION Magazine,
beginning in the October 1951 issue. The articles are
replete with charts, graphs, frequency response curves,
and other impedimenta',

In HigH-FIDELITY, we shall discuss the Air-Coupler
without gerting involved in technicalities which, to be
entirely honest, relatively few people understand anyway!
The system works, as a very large number of people have
proven to their own entire satisfaction. Let’s not, there-
fore, examine too closely into why the system works;
far better technical minds than the author's have pondered
the question at considerable length, only to conclude
that, in theory, it cannot produce the results that are
obtained in practice!

IFor those to whom such things are a delight, copies are availuble 8t 35 cents
each from Rediccom, Inc., Great Barrington, Mass,
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As a specific and amusing instance of such scientific
confuddlement, we recall the visit to our workshop of
an engineer representing a company which manufactures
a particularly well-known loudspeaker, which we shall
call "XY". We were using a 12-in. XY speaker in the Air-
Coupler ar the time, and demonstrated to our visitor the
wonderful, oor-shaking response we were getting at 20
cycles. This engineer insisted that we could not be using
the XY speaker, because 12-in. XY units could not re-
produce 20 cycles!

What is the Air-Coupler?

As has been discussed in previous articles in Hicn-Fi.
DELITY, one of the grear problems in the reproduction
of low frequency sounds — bass notes — is thar of coup-
ling a large body of air to the cone of the loudspeaker.
The device under discussion performs that function in
an effective if somewhar unorthodox fashion. The Air-
Coupler is a low frequency reproducing unit which utilizes
any good r12-in. speaker, and which can be used with
any good amplifier. It improves bass reproducrion greatly
when added to an existing amplifier and system of speakers.
It is neither complicated nor expensive.

As can be seen from Fig. 1, the Air-Coupler is a long,
rectangular box whose inside dimensions are 702 by 14%2 by
4'2 ins. The speaker is mounted on the back panel, and
faces inte the box. The front of the Air-Coupler is totally
enclosed except for a port or opening,
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The Air-Coupler is usvally fabricated from -in. ply-
wood, but it can also be made from other, thicker woods.
Because the speaker tends to make the whole enclosure
vibrate at low frequencies, the joints should be rightly
glued and screwed together.

The Air-Coupler can be disposed of in any number of
ways so long as it is heavily weighted or well anchored
to the floor or wall. From the interior decorating point
of view, one of its big advantages is that the small port
is the only necessary opening into the room. For people
who do not mind cutting a hole 14% by 5 ins. in the
floor, preferably near a wall, the Air-Coupler can be mounted
under the floor as in Fig. 2. Since floor joists are cus-
tomarily spaced 16 ins. on center, a net inside space is
available of 14 to 14% ins. This corresponds to the in-
side width dimension of the standard Air-Coupler. There-
fore, the back panel, on which the speaker is mounted,
can be cut to slip between the joists, and screwed toa 1
by 2-in. strip attached to the inside edges of each joist.

The Air-Coupler can be mounted between studs in a
room wall, in a closet, or in the ceiling. In all these ar-
rangements, the low-frequency speaker and its enclosure
are completely out of sight.

If, as is often the case, structural changes to the house
are not possible, the Air-Coupler can be laid on its 6-in.
side so that there are 2 to 5 ins. clearance from the back
of the speaker to the room wall. It can then be covered
with a heavy board, and used as a magazine and book
shelf, or the board can be covered with cushions and
used as a bench or seat.

Further thought will suggest other ways of disposing
of the Air-Coupler. The only important points are that
it must be firmly anchored, and the port must face into
the room, though its exact location in the room is of
little importance,

From the decorating point of view, an indirect advan-
tage of the Air-Coupler is that the remainder of the speaker
system can be housed in almost any cabinet. It is cus-
tomary to think that a good loudspeaker system requires
a large enclosure. This is quite true — but only insofar
as the reproduction of low frequencies is concerned.
With an Air-Coupler, the frequencies below 350 cycles
are fed into the speaker on the Air-Coupler. Only fre.
quencies above this point are carried by the rest of the

Fig. 2. Dimensions of the Air-Coupler are swch that it can be mounted between floov joists,
It may be necessary to monnt the cover hetween the beams, 5o as o make the inside depth of

the Air-Coupler not more thaw §3 iws.
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Fig. 1. The original Air-Conpler was a long, rectangular box.

speakers in the system. Since it is a general rule of thumb
that bafle or enclosure size is not important above 250
cycles, even a 15-in. coaxial speaker can be tucked away
in a 3-cu. ft. enclosure.

What Other Equipment Is Necessary?

It was stated above that frequencies below 350 cycles
were fed to the speaker on the Air-Coupler, and that
those above were handled by the other speakers in the
system. To divide the frequency spectrum into these
two sections, a crossover, or divid-
ing, nerwork must be used. This is
the only equipment, other than a

= -

speaker and the wood for the Air-
Coupler, required for a complete
installation.

Easily assembled components for
dividing networks operating at 350
cycles are available commercially,
and ar reasonable cost. Only two
coils or inductances, and two
capacitors are required. The coils
can be designed and wound by
the home experimenter, if desired.
Complete details on their construc-
tion were given in the December

23
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1950 issue of RADIND COMMUNICATION.?

It should be pointed out that dividing networks can
be designed to operate at any desired frequency. It has
been found that best results are obtained with the standard
Air-Coupler if a crossover frequency of 350 cycles is used.

Experimental Work With Air-Couplers

So much for the hackgmuml of the Air-Coupler design.
Buile exactly according to instructions, and combined
with a middle-range speaker and tweeter, or with a co-
axial speaker and connected to the amplifier through che
proper dividing network, the Air-
Coupler will provide an astonishing
improvement in bass reproduction.
Any professional carpenter or mod-
erately skilled hobbyist can con-
struct the case. The rest of the
assembly is simplicity ieseif.

On the other hand, those who
are  experimentally inclined can
have many hours of audio fun work-
ing with the basic Air-Coupler
idea.  Fundamentally, it draws
upon three different principles of
loudspeaker enclosure design:  air
column, Helmholtz resonator, and
acoustic labyrinth.  Each of these
basic principles has been thorough.
ly explored from the theoretical
viewpoint.  Bur when the three
are combined intu a single unit,
it requires an analog computer to
determine in advance, whar resule
may be expected. Hence, the prac-
tical way to make progress with the
Air-Coupler 1s by guess and by
gosh.  This means that the non-
technical hobbyist is just as likely
to make a radical improvement as
the man with fourteen academic
degrees after his name.

Since the original series of articles
on the Air-Coupler started in the
Ocrober 1950 issue of Ranio CoM-
MUNICATION, hundreds and hun-
dreds of people have worked with
it. Some have followed the basic
design to the leter, and secured
results which they usually described
by “never heard anything like it"".
Others have gone far afield. Q. C
Hoggren, in Chicago, has managed
to fold the Aw-Coupler so thar it
is more compact; he 15 one of the
few to develop a successful folded design. L. C. Gal-
lagher, in Dallas, has a 14-ft. Air-Coupler in his floor.
And so it goes.

IReprints are availabde ot 10 cents each.
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Fig. 3. A reflex enclosure for the Aiv-Coupler
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Our group at HIGH-FIDELITY and RADIO COMMUNICA-
TioN has continued to experiment.  Milton Sleeper, our
publisher. started the first wheels turning, a long time
back, and then withdrew from the batde to devore his
attention to other matters.  Roy Allison was most in-
strumental in the early work, and was just about to ger
his shide rule going again when the Navy remembered
him from days gone by. Apparently, the Navy tired of
hearing about Air-Couplers, for they released him last
August. Now, as Editor of Ranio CoMMUNICATION, his
rerurn to the fold will be fele by all Air-Coupler enthusiases
when they begin reading the series of articles in his publi-
cation, describing the changes that
have been wrought in the basic
Air-Coupler constructuon.

During Allison's absence, the
writer continued his experimental
efforts, using an approach quite
unorthodox from the engineering
point of view. An examination of
the original design reveals that the
sound from the back of the speaker
is "wasted”. In a foor or wall
installation, 1t is cotally lost. [t
seemed logical to try o utilize this
sound by bringing it around to the
front, where it could reinforce
the sound from the Air-Coupler
port. A reflex coupler, Fig. 3, was
designed and promptly named, be-
cause of its bulk, the “telephone
booth™". Results were quite aston-
ishing; the sound cerrainly poured
forth in a way not previously ex-
perienced.  This design was de-
scribed in the May 1951 issue of
Rapio COMMUNICATION, as an
experimental  model. Allison
promptly advised us that it wouldn’t
work, since the radiation from the
back of the speaker would cancel
that from the front. This may be
true in theory, and it may be true
at one or two specific frequencies,
but the srerall effect was fantastic.
Pedal notes on organ records such
as the Bach Toccara and Fugne in D
Minor shook the entire room.

The next undertaking was to
reduce the telephone booth
reasonable size by designing a
corner enclosure,

At that point, Alan Macy en-
tered the picture as an enthusiastic,
spare-time worker, and Allison re-
turned from the Navy. A major redesign job was under-
taken and this time, the technical approach was followed
throughout. Thus Allison read the orders of the day,
Macy and the writer did the carpentry and generally
provided background noise.

www americanradiphistorv com

08/03/2019 16.03



"air couplers" - freddyi - High Efficiency Speaker Asylum

6di 14

Equipment Used for Tests

A large amount of measuring equipment was bruughl
together for the tests.  The photograph, Fig. 4, shows
it assembled in one corner of our library-workshop.  In
essence, the test set-up was this: a Sylvania audio oscil-
lator pm\.‘idrd pure sound fram 20 cycles on up to 20,000.
This was fed into a Willamson-type ampliher, previously
found to have the necessary flatness of response in the
range under examination. The output of the Williamson
was connected to whatever speaker was being tested.

It is quite simple to measure the impedance of a speaker
voice coil over a range of frequencies, and it is often as-
sumed that actual frequency response follows the impedance
curve. However, it has been shown that there 1s not neces-
sarily any continuous correlation between the impedance
of the voice ¢oil and sound power output of a speaker
and its enclosure. Hence, we approximated, as closely
as possible, the test set-up used by speaker manufac-
turers and acoustic laboratories.

The acrual sound output of various experimental Air
Couplers was picked up by an Ahlec 21-B microphone
{used because of its exceptionally flat response even at

Fig. 4. Equipment wsed to test frequency
respouse af experimental Air-Conplers
included a Sylvawia andio oscillator
which was fed into the Willizmson-type
amplifier. oirectly above it in the illus-
tration. Pawer supply for the Altec
20-88 miicraphone is shavun o the right of
the W illiamsan, The microphone
tmored wear the equipment for photoe.
graphic reasons) was couwected s g
Pickering preamplifier, which was mad-
ified to remore bass compensaiion cir-
cuits. This. in twrw. wis fed inte the
Melurosh s0-Ws 3. at right ow dfesh. Oui-
put af the 50-W-2 was measured on the
Hickak 1T M.

very low frequencies), amplified by a Mclntosh so-wart
amplifier, the outpuc of which was read from the Hickok
vacuum tube volumeter.  Frequency runs were made on
tach picce of equipment separately so that compensa-
tion could be made for even slight deviation from fatness.

Room Acoustics

For our frst test, we set up the microphone and other
equipment right in the workshop, and began taking read-
ings over a frequency range from 20 to 200 cycles. Here
we ran inte a phenomenon which causes engineers who
design equipment for home use to turn grey prematurely:

https://www.audioasylum.com/messages/hug/174138/quot-air-couplers...

room acoustics. For the first frequency run, we had the
microphone set up § ft. away from the “telephone booth™.
At several frequencies in the 20 w 200 range, the meter
indicated almost no sound. Yet, at those same frequen-
cies, we could very definitely hear sound and lows of it!
If the microphone were moved to a different position, the
frequencies at which there was "no sound”™ would change.

This phenomenon can bring the most careful work of a
design engineer to naught. Even if every link in the chain
of audio reproduction could be made absolutely per-
fect — flac sound source, flac amplifier, and flat speaker
and enclosure — still, the frequency response heard ar
any given spot would waf be flat, The frequencies ac which
sharp peaks and valleys occur will change drastically,
depending on the microphone location in the room,
the shape and size of dhe room, the number and position
of its furnishings, and the degree 1o which the walls are
covered with drapes and other sound-deadening or de-
flecting materials.

Thus is not the ume to go into a study of room acous-
tics. That subject will be deale with in furure issues of
HiGi-FInELITY (in the next issue, for that mater, by no
less an authority than G. A. Briggs), but the point is

brought out here to emphasize once again the importance
of adapting and adjusting a high fidelity system to the
conditions under which it will be used

For our tests, room acoustcs forced us outdoors, to
operate under “free field” conditions. Literally, we took
all the equipment to a location where there were no near-
by buildings or other objects which would reflect the
sound from the speaker back to the micrcophone. Dozens
of Aie-Couplers were built, tested, torn down, rebuilt, and
retested.  Allison gave off with the theories, and the two
carpenters s:ruggle{j furiously to keep up. Ar one point,
theory got so far ahead of human frailty thar though the
meter reading was splendid, no sound could be heard!

25
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At another point, the carpenters got ahead of the de-
sign engineer, and Allison was hard purt to it to come up
with theories which would account for the various results
achieved. A port size would be changed, “just to see
what happens”. “Such and such will happen”, Allison
would say. If it didn’t, he would think fast and decide,
“Well, that was based on the assumption thar the results
would follow the behavior pattern of an air column.
If you had given me time to think, I would have realized
it would follow a Helmholtz resonator pattern, which,
of course, accounts for the results achieved”. Then the
carpenters would make some more background noise, and
the rests would proceed.

The Final Design

One day, when rainy weather necessitated a postpone-
ment of our outdoor tests, Allison got all his theories
going at once and developed the design shown in Fig. 5.
The overall size of the Air-Coupler was not Ehangﬁ:l,
but pantitions were to be placed inside
the unit in such a way as to produce

door, or on its narrow side as a bench or magazine shelf)
as the original Jesign.

Corner-Mounted Air-Coupler

It still seemed logical to try to use the sound from the
back of the speaker to reinforce that from the front. With
the old Air-Coupler mounted in the “telephone booth”,
a marked improvement in total sound power output had
been achieved. It was lagical to hope, ar least, that the
same result could be secured with the Duplex. How-
ever, since we wanted also to redesign the telephone
booth into a more compact comer-type enclosure, we
started our experiments with this design in mind.

It is obviously more complicated to design such a
structure, because cancellations can occur between the
sound from the main opening and that from the reflex
port. Furthermore, a whole series of new enclosure charac-
teristics must be taken into consideration. Another air
column is involved; so is another Helmholtz resonator,

Once again, the problem was ap-
proached from a try-it-and-see view-

two tubes or air columns, one 7 ft., et A point.  Corner-mounted Air-Couplers
the other g ft. long. Thus, instead of R ‘.::1:&3 were built, tested, redesigned and re-
a single 6-ft. air column with a resonant J_H‘ -1__3 tested. The design which has produced
pcakda( approximat;tely 46 cycles, the e A 3 ;he best r:iisulr soll;a: is :.hnwn inIFigs.
new design called for two air columns . ; , 7, and 9. The photographs in
wI:ch wﬁuld resonate at 3: and 1:11.' 40 b ai =1 ! Fig:, ] andg',r are of fhe teﬁt ]:nodel.
cycles. The result should be smoother T : The internal structure of the Duplex
response at very low frequencies, and a Air-Coupler is clearly visible in Fig. 6;
added sound power output ar these the overall front appearance is shown
frequencies, in Fig. 7. The type of construction
Subsequent tests confirmed Allison’s shown in these two illustrations is
hopes in every detail. Owverall response adequate for experimental purposes,
in the range from 20 to 200 cycles bur it should not be followed in a
was considerably improved. Response final set-up, because it is impossible
was flarter and cleaner.  Screwing 2 to keep the three front panels, as
the front and back panels to the in- shown in Fig. 7, from loosening up
ternal partitions strengthened tha_: f‘\_i'r- after a few hours of use. .
Coupler and reduced the 1;0551b1hry | Sh'lherrlfnr;l, the C()nslru;[tu::i 1:::};9;1
of panel resonance. Low frequency own in Figs. 8 or g shou ol-
response berween 20 and 40 cycles £ lowed: a Duplex Air-Coupler should
was improved. o S be built and then screwed and glued
Total sound power output on or- | I to a large front panel, 35% ins. wide
chestral selections seemed to be greater, | | and at least 78 ins, high. This panel
though actually it was shghtly less. i can then be attached directly to the
The apparent increase was due to the 22y :atls of a room, as in Fig. 4, orfrwo
fact resonant peaks were flattened, ack panels constructed and the front
thus producing better balance through- panel attached to them, as in Fig. g.
out the frequency range of the Air- 2 All rtests of this type of design

Coupler.

The dimensions of the outside case,
as given in Fig. 5, are the same as for
the original design. The change lies
only in the addition of the partitions
which form the two air columns. Readers who have
Air-Couplers can add the partitions very simply. Others
are urged to follow the new design from the beginning.
The Duplex Air-Coupler, as we named it, can be installed
in exactly the same locations (floor, wall, ceiling, closet

26

lig. 5. The drawing shows the dimen-
sions and arvaugement of iwside parti-
tiows added to the standard Afr-Coupler,

indicated that total sound power out-
put was greater than with the Duplex
Air-Coupler by itself, but the frequency
response Curve was not as smooth,
However, (and Allison was chided
about this!) efforts to achieve a smoaoth frequency response
curve can reach a reductio ad absurdum: a point where
frequency response is perfect, bur there isn't any sound!
The final design represents a compromise berween flatness
and sound power output.
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Reducing the size of the reflex port to 3 ins. will im-
prove flatness but cut down total sound level; increasing
the port size to g ins. will improve sound power output
noticeably, but exaggerate the peaks and valleys in the
frequency response curve.

Construction of a Free-Standing Enclosure

The design shown in Fig. g should be followed if a free-
standing comer enclosure is desired. The unit is com-
pletely enclosed by the two back panels, so it can be
moved around and put in any convenient corner.

If a permanent installation is possible, the two back
panels can be omitted. The front panel is then attached
very firmly to two walls which form one corner of a room.
Note thar it will be necessary ro notch out the lower
corners of the front panel to fit snugly over the baseboards.
A triangular piece of plywood or heavy board is fitted
to close the top of the unit, between the front panel and
the walls. The bottom of this board should be exactly
78 ins. from the floor, so that the correct reflex port size is
maintained. However, the foral height of the front panel
is immarerial so long as the minimum dimension of 78 ins.
15 maintained. Thus, the entire comer of a room, from
floor to ceiling, can be closed in, and the front panel
papered or painted to march the rest of the room.

https://www.audioasylum.com/messages/hug/174138/quot-air-couplers...

Conclusion

There are now four Air-Coupler designs: the original 6-ft.
unit, the Duplex 6-fr. Air-Coupler, the "telephone booth™,
and the Triplex corner arrangement. A fair comparison
of the four versions is difficult to make. A vial com-
parison — that of the meter and the frequency response
chart — shows that the Duplex 6-ft. Air-Coupler, installed
in the floor, wall, or ceiling, will produce the best balanced
bass, but not the greatest volume of sound. Beyond
this, no flat-footed statement can be made, because other
comparisons must be made on an awral basis. And there
may be a considerable difference between what a meter
shows when a speaker-and-enclosure is tested 1n an open
field by near-perfect equipment with pure sound — and
what a human ear hears when the same speaker-and-en-
closure is tested on symphonic music (far from pure sound!)
reproduced from an im-perfect phonograph record on
avérage equipment in a room which, acoustically, is prob-
ably poorly designed. In other words, i ir fo be expected
that the visual and the aural comparison will correlate.
But, it does not always happen that way.

The concensus of those who have heard various ver-
sions of the Air-Coupler in the author's workshop-library
(a room roughly 15 by 15 ft. in size) is this:

Best all around results, and best balance between smooth

Fig. 6. Left: By monnting the new Du-
plex Air-Coupler in a corner enclosure,
sound power owipat was improved con-
siderably. For experimental purposes,
two g-in. panels were attached to each
side of the Air-Conpler. In the phote-
graph, the 16:-in. front panel of the
Conpler bas been removed to show the
internal constraction,

Fig. 7. Right: Experimental corner Air.
Cowpler with all pawels in place. For
Sinal constviction, a solid piece of wood
showld be used instead of the j-panel
constracction shown bere.  In this way,
wol only neater appearance bul more
solid construction is achieved. Iu the
experimental model shown bere, the
two back panels are 84 ins. long, to per-
mit adjustment of reflex port size,

27
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frequency response and sound power outpur, will be -
achieved by installing the Duplex Air-Coupler in the floor, \

wall, or ceiling. The original 6-ft. unit, installed in a simi- — y i
lar location, will give greater sound power output from
40 cycles up. On an occasional orchestral selection, one
with single notes ar very low frequencies, the hills and
valleys in its frequency response curve may be noriceable.
In 98 cases out of 100, the orerall results will be called
extraordinary.

Similarly, the Duplex Air-Coupler in a corner enclosure
will give greater sound power output than a floor-mounted
Duplex, provided the reflex port is kept around 6 ins. in
height. For optimum sound power output, still as judged by
the ear and not by the meter, the telephone booth in con- |
junction with the original Air-Coupler is the answer.
However, this design is likely to give an overpowering |
bass, so strong and dominant thar steps must be taken |
to cut it down to proper balance with the rest of the fre-
quency spectrum.

However, as was stated at the beginning of this article,
the last word on Air-Coupler design is yer to be written.
For the experimentally inclined, any number of modifi-
carions can be tested. It is sincerely hoped that readers
working with the Air-Coupler will report their results 1o
the author. These will be published in future issues of
HicH-FipeLITY for the benefic of all who have, or plan
to have, Air-Couplers.

g e —

lig. 8 Above: The framt panel
of the Triplex Air-Cowpler can
be mownied in the corver of a
roowm. The two back pawels can
ST be omritted, as can the triaugnlar
" ¥ —4 priece which forms the bottom.
The fromt powel can be extended
o ceiling beight if desired, thew
;M.bereef ar painted o match the

r'-_r " i :: L vest of the ronm.

4
J

-

N
f————— w8, — -

12"

% 2 l'ig. y. Left: Compleie measure-

—‘_-—E_ ments for the construction of a

/ free-stand ing carner Air-Conpler.

| Woad at least 3,4 in. thick should

. o be used, and all joints should be

| securely screwed and glued to-

r'_ | i gether. Dimension A" showld

5 £ be at least two iwches, and can be

% ¥ . l 4 %, Purwooo Base wade large enough so the fromt
r - panel reaches fo the ceiling.
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The Junior Air-Coupler

by Roy F. ALLison

Alan Macy, and [ had finished work on the dual

air-coupler,! Alan remarked wistfully thac the six-
foor monster we had assembled was just fine for a man
who had a place in which to put it — bur, as for him,
he'd like to get his hands on something considerably less
elephantine, something that would fic comforrably in his
apartment-sized apartment. OF course (he added quickly),
it would have to act like an air-coupler.

It was agreed that such a miniature was highly desirable
but equally improbable. We hadn't done any serious
work on miniaturization, bur we had heard that others had,
with resuls thar were invariably somewhere shorr of re-
markable. Then, too, the blisters from our last stint at
woodworking were yet fresh in our minds, if noc on our
hands. We suggested sympatherically to Alan that he
scout for a larger apartment.

A short time later Marsh Giddings, a mutual friend, was
bitten by the hi-fi bug. In the process of providing moral
support while he writhed in the agonies of equipment
selection and installation, we discovered that Marsh was a
first-rate wood crafisman, and that he had wonderful and
complicated tools for the work. It was inevitable that
references (o a miniature air-coupler

Q{:[TE SOME rime ago, soon after Charles Fowler,

impossibilities and to make cerrain we would use all our
energies in working toward a desired goal, we spent sev-
eral evenings in discussion before a piece of wood was cut.
It was fairly obvious that air columns of large cross-
secion would be more efficient than those of smaller
effective diameter. On the other hand, a large air column
has sharper resonant peaks than a small one. We might
get by with a smaller speaker driving a single column, if
the latter were small enough — but would it then be
hopelessly inefficient? We thought thar this should be
our first line of attack. If it failed, then we would try a
larger column, and then two medium-sized columns.

We decided to fix a maximum size for the overall enclo-
sure. [f it were to offer no real advanrage in space-saving
over the standard six-foor model, the whole project would
be pointless. Arbitrarily, we limired the size to whar could
be installed, with the rest of the equipment, in a space no
longer than thar taken up by a typical radio-phonograph
console. Thus, maximum dimensions were ser at 42 by 18
by 12 inches. With this somewhat hazy plan, we began
cutting plywood and cultivating more screwdriver blisters.

First, as agreed, we tried columns of small cross-section
driven by an 8-inch speaker. The speaker was coupled 10

the column at various points

should once again appear in our  Apartment-size Air Coupler measures 42 by 18 by 12 inches from top to bortom, and the port

conversations, parricularly those in
which Alan had a part. Finally,
under the influence of some of his
very good Scotch, Marsh and I
agreed to work with Alan on a
condensed air-coupler.

In order to eliminate obvious

'That saga was related in the Winter 1951 jsaue
of HIGH FIDELITY. For the benefit of any
audicphile who mey have been living under-
water for the past two Vears, an air-coupler is s
bess enclosure — for sub-wooler use only
which contsins closed air-columns. We tried
modets with one mir-column; we tried them with
two., But almost invarisbly we found that per-
formance improved a3 size incressed. Of one
of our later models, a visitor said he'd hewi-
tate to open it up; it looked as if Boris KarlofT
might walk out.

was varied in size and position,
with unvarying results — prac-
tically nothing. After a good
many unsartisfactory hours, we
became rtired of hearing the
speaker cone flurter violently as
soon as the oscillator disk was
set below 40 cycles, and went
on to bigger things.

It is certain that the Editor
would cur our the horrible de-
tails of the larger single-column
trials if I were to relate them.
Therefore, I shall simply say that
while they did show thar a small
air-couplef could produce quire
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a lot of low-frequency sound, these models were all dis-
concertingly prone to favor one or two specific frequencies
at the expense of the rest of the bass range. In shorr,
they were boomy as a rainbarrel.

The problem then was to discover some magical shoe-
horn that would enable us to squeeze two or more distinct
columns of reasonable length and cross-section into our
allotted volume. There followed many discussions —
some spirited, others tinged with an if-we-had-any-sense-
we'd-go-home tone, Eventually, of course, the shoe-horn
was found. Someone had drawn a series of long v's in a
half-hearted doodle. He stared at the drawing for a few
moments and the idea dawned slowly, he showed the
doodle to the others, who caught the idea at once. It was
basically quite simple, after all: the air at the closed end
of a quarter-wavelength column cannot move longitudin-
ally ac all, and for that reason does not require any cross-
sectional area. There is little air movement bur high
pressure anywhere near the closed end, so that the column
need have only a small cross-section there. At the open
end, of course, most air motion occurs, and this should
be as large in area as possible to minimize frictional losses.
Why not use a tapered column, provided that the taper
can be made gradual? Up to twice as much effective col-
umn could be then contained as in an equivalent rec.
tangular space,

Our first model wtilizing this principle showed us that
we were on the right track at last, and also that the tapered-
column design yielded an additional benefir. It tended 1o
reduce the high-amplitude harmonic resonances which had
always been troublesome with columns of uniform cross-
section. The result is a smoother frequency response.

At this stage, the sawdust really began to fly. We deter-
mined the optimum column thickness (i.e., from speaker-
wall to vent-wall) early in this part of the work by gradually
reducing it from the maximum of 12 inches in steps of
% inch, making relative output and frequency response tests
at each decrement.? The optimal thickness, considering
efficiency smoothness, and convenience, seemed to be s34
inches inside. Using #-inch plywood, this results in an
outside thickness of 7 inches. It was then relatively simple,
if time-consuming, to adjust column lengths, port area, and
speaker and port placement for best results. The final de-
sign is shown in the drawings and photographs.

All the later tests were made with a University 6200
speaker, with which we are very well satisfied. We didn't
make exhaustive tests with other 12-inch speakers, since
we were certain that they would work also, as they do with
the six-foot model. We did try an 8-incher, to see what
would happen. Just a flutcer. Continued on page 111

*Basically. these tests were made o the same way and with the same equi
mm't s described I:;Ch-d:q Fowler in the Winter 1851 HIGH FlDE{‘iT
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IN CANADA—

There's one place where you can fnd — and
hear — all wour high-Adelity equipment needs.
We carry a complete stork . . . come in, o write
in, for u chat, & ook, and & listen.

8LECTR0-U01CE
SOUND SYSTEMS

141 Dundas 56, West, TORONTO

CUSTOM SOUND
Jealuring
® Selected Britich & American vnils
# Special demonstration facilities
® Cabinets te your specifications

CRAIG AUDIO LABORATORY
12 Viee Straat Rachasber, N.Y.
Blvkar 1345

Ha wiplin to a Klipschorn™

%&Ma@mm...

Factory-Fresh, Selected LONG
PLAYING RECORDS, Tested
on the Finest [ligh-Fidelity
Equipruent.

SOUTHWEST RECORD SALES
4710 Caroline  Houslon 4, Texas

PminaveLeniaxs: Your Cowmplete
Professional Audio Serviee, from a
cartridge to a Thoater Sound Sys-
tem. We feature BROCINER Music
Equipment, FAILWRCHILD car-
tridges, BOZAK speakers. Phila’s.
nul‘}r Trading 'ost. For guaranteed
results, Write or 'hone
R. 116 City Lins Canter
LECTROMICS Phila. 31  GR. 3.7474
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AMPLIFIER SYSTEM
Continsed from page 110

Afrer consulting with the Scort engineers,
this hitherro unclaimed feature boils down
to this: with recorders which have separare
playback heads, the high level input of the
recorder can be connecred to the upper left-
hand jack shown in Fig. 2. The output of
such recorders can be connected to the upper
tight-hand jack, With these connections,
the Dynaural on-off switch on the front
panel performs some peculiar functions: in
the OFF position, the input to the recorder
can be monitored; in the ON position, the
output of the recorder can be monitored,

With recorders which do wor have separate
record and playback heads, the outpur of
the recorder should be connected, not o
the upper right jack but to one of the high
level inpurs {two center and lower right
jacks, Fig. 2). The Dynaural switch should
be lefr in its OFF position.

In either case, the tone and wvolume
controls will have no effect on what is
fed to the tape. The input selector switch
and the equalization positions will effect
tape input.

The foregoing presupposes that the Dy-
naural unit is not being used. In some cases

such as transferring old 78°s to ape — it
is desirable to have it in the circuit. Then,
the input to the Dynaural unit should be
left connected 1o the upper left hand jack,
as usual; the ourpur from the suppressor
can be connected to the input of the tape
recorder.

Summary

It goes without saying that the Scor equip-
ment is excellent, in design and workman-
ship, as is the sound it produces. It is
flexible — and listenable. It has deservedly
won 2 great deal of praise for the Rexibility
of its “front end” — there is plenty of
control in the tone controls, With proper
use of the noise suppressor, many an old
ar worn record can be brought our of the
hopeless category and provide enjoyable
lisrening. — C. F.

CUSTOM INSTALLATIONS

Radio - Phonograph - Television
The best in fine cabinetry and
electron ic engineering

LOWE ASSOCIATES
167 Bay State Howld
Boston, Massachusetts

COpley T-G644
W INCARTEN ___
LECTRONIC
\I ABOEATOEIF&
7556 M A Los A a8, :ua;“a.

WAlnut 5403 YOk 3872

The ultimate in High Fidelity
at nel prices.

JUNIOR COUPLER

Continzed from page 82

ACCDRD]NG to our rests, made at
comfortable living-room level, the junior air-
coupler appears to have a response flat within
=1 db from 28 to 180 cycles, and within =5
db from 25 1o 200 cycles. Above 200 cycles,
strange things happen (as they do wirh all
air-couplers above their useful ranges). Con-
sequently, a crossover frequency of 173
cycles or lower is recommended. Both 175-
and 12%-cycle crossover networks have been
tested, and there seems to be very linle ap-
parent difference. Those who have mid-range
speakers good down te 60 cycles or beter
will undoubtably prefer to use a 125-cycle
nerwork: those who are not so forrunare
will ind it safer 1o use the 175-cycle netwark.

We who have warked with the junior air-

Continued on page 112
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Professional Directory

ARCHITECTURAL SERVICE
Individual designs, tailored to give your high-
fidelity gystem the ultimete in & ance and
performance. Complete working drawings that
you of your cabinetmaker can follow.,

Faiwr full dderails, withowt aobligation, write

RAM COMPANY
P. 0. Box 221, Great Barrington, Mass,

Marsh B. Giddings, Jr., Architectural Designer
Alan C. Macy, Technical Advisor

SERVICE
FOR YOUR HI-FI EQUIPMENT

Specializing in Custom Equipmnent
and Installations since 1047, Ualls
maile in N, Y. C., Westchester, Long
Taland.

VECTOR LABORATORIES
27 3rd Ave., N.Y.C.  GR-3-7686

HIGH QUALITY

* Cabinets
¢ Speaker Enclosures
* Custiom Work

For Hi-Fi Unils

YORK FURNITURE CORP.
208 Eoar 47 S1. MY A7, N Y.
Plaza 5-2684

IN THE WEST
« v = Jor higher fidality . . .
BERKELEY CUSTOM ELECTRONICS
2302 Rogravalt Comar Bancroft
BERKELEY, CAL. THornwall 34180

Standard components at net prices BCE
Uhra Lincar amplifiers. phone equalizers,
filters. Complete systems. [nstalistions—
Cabinetry - Hi-Fiservicing. Audio acoustic
engineering.

Klipscharn Distributors

ANNOUNCING
A NEW SERVICE

Highest quality dises cut from your
tiapes, All speeds-all siges. Fairchild
equipment, hot styli.  Also moni-
toring off-the-air and special recordd-
INg SCTVICrS. Measonable rates,
Write for prices.

The DUBBINGS Co.

41-10 451k 54, Long luland Ciry 4, N, 7.
Dapl. HF-ZC 5T 47370

|
| HEAR MORE - wrTnr TnE SCORE!

Complete collections . . . the beat editions - . .
handy pocket format . . . only 98 each vol.:
BACH: The lete Organ Werks (B vols.)

Musical ering & 3 Trio Sonatas
(1 wol.y
BEETHOVEN: The 5 Cello Sonatas (1 val)
The 10 Violin Sonstas (1 vols.)

Free catalogue @ At dealers, or from

Dept. Q. Box 138
Lea Pocker scores AudubonSta, NY 32, NY
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FOR THE
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Address.,

Hallicrafrers, Dept. H7-33
4400 Wen Fifth Avenve, Chicags, lllinais

Please send me the free booklet that tells how | can enjoy
Super-Fidelity sound reproduction in my home,

ar what Youve been missing...on a

hallicrafters
Super-Fidelity

a new Prec:'sim: AM-FM tuner and ampf{ﬁer

FINEST CUSTOM-REPRODUCTION OF SOUND
EVER BUILT FOR THE HOME!

If you truly appreciate fine music, if you've not yet been
introduced to the joys—the excitement—of Hallicrafiers
Super-Fidelity reproduction of music, regular radio and FM
—a rare experience is in store for you. Records take on a
new life and brilliance you never knew were there. Ordi-
nary record players can reproduce only about a half of the
tonal range possible with these superb instruments in com-
bination with an adequate speaker and turntable unit. You
literally can't know what you've been missing until you
hear the wonderful difference yourself on your own cus-
tomized installation. Find out about it today—the coupon
below will bring you full information.

Only Hu"hr{lﬂers—produr:rs of more precision, high frequency
radio communications equipment for the armed services than all
orher manufaciurers combined, has the experience, the know-how,
o Créate instruments such as these, The amplifer, like the tuner, is
completely encased and has Underwriters’ Laboratory approval.
They are moderately priced. professionally designed. Don’t be de-
ceived by makeshifts. Buy the best —buy Hallicrafters.

Karlson Evangelist

wiaand amaricanradinhistang soem

JUNIOR COUPLER

Continued from page 111

coupler for so long are convinced that it
sounds as good as the standard six-foor
model; perhaps better at medium and low
volume levels. Allowance must be made, of
course, for the face that we are familiar with
it, and familiurity {in audio) breeds not
contempt, but acceprance.

Certainly, the junior model Joes not have
the emendous maximum output of the
large dual or wiple air-couplers, nor quite
the room-shaking capacity. Two facrors
are responsible for chis; Arst, it is somewhat
less efficient and, second, it is not so
heavy, so that less mechanical coupling 1o
the floor is obrained. We don’t know what
the result would be if it were fastened rigidly
to a wall or the floor, or made a part of a
very heavy cabinet, This has not been ar-
tempted because it was designed specifically
for those who cannot make such installa-
tions, or prefer not to. However, when
fastened in the base of a console-type
cabinet, or simply finished as a separate
small enclosure, the junior air-coupler is
still 2 most sacisfacrory bass reproducer.

LIKE ANY air-coupler, the junior model
must be assembled with both screws and
glue. With either alone, joints are likely to
loosen in a macver of weeks. Screws should
be placed no more than 12 inches apart,
and ac least two should be used on each
side of all internal partitions. Abour a half
gross are recommended, Glue should
preferably be of a waterproof type.

Dimensions shown in the drawings are
for % plywood. If desired, the front and
back panels can be of Y-inch plywood {or
glued hardwood) and the sides, ends, and
internal partitions of 1-inch nominal hard-
wood.

TRADER'S MARKETPLACE

Here's the place lo buy, swap, or sell
audio equipment. [Rates are only 20¢ a
word {including address), and your ad-
vertisement will reach 30,000 te 50,000
audiophiles. Remillance must accom-
pany copy and insertion instructions.

PHEMD MEMAL, mh;l:-nhh Iﬂ'lﬂ'l and gul-rlnh-d

wNﬂwﬂIOn
hpg om. Wrlts for compiste ﬁrllll and Tl
GUILD, 45-H Grove 51., New York 14, N Y.

HI-FI

TAPE RECORDERS, Topes, Accwsories, unusual values .
Dressnar, 524K E. 20th 51, M, Y, €.

PART TIME INCOME FOR HIGH FIDELITY FANS. 1f :ﬂu
have o breod knowledge of High Fidelily, you'll find
il sasy lo sell an esciling mew Iype of High Fidelity

raph ‘o your friends ond neighbars. High
. Writa for detcil, Box M. F. Frank Kisr-
nan & Co,, 92 Liberty 51, N. Y. C. &,

FIMNEST In Willlormon lype omplifiers. Compleiely
wirgd stoms featuring Alec, Reh-O-Kut, sic., de-
signed for your home. Jusl plug w umly
Associotes, Kenton, Ohla.

SELL Mabaner AM-FM Tuner 21091 C. 5150, w. .
MecKnight, Brookville, Pa.

RADID CRAFTIMEN, Garrord, Elec'ro-Volee, ete.,
ol bargain, Welloreck, 307 N, Adama,
Mason City, lowa.
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