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EFQUIPMENT TEST REPORTS

By Hirsch-Houck laboratories

Ohm F
Speaker
System

® WE have all heard the story (probably
apocryphal) about the aerodynamic eX-
perts who analyzed the wing structure of
the bumble bee and concluded that it
simply could not fly. Fortunately, as the
story goes, the bumble bee is igno-
rant of aerodynamic theory and contin-
ues to fly without apparent difficulty.
Like the bumble bee, the new Ohm F
loudspeaker would seem to be an impos-
sibility according to conventional speak-
er theory. A single driver, with an unusu-
ally large cone whose shape suggests a
dunce cap, is mounted facing downward
into a sealed enclosure filled with sound-
absorbing material. A 3-inch voice coil,
edge-wound with anodized aluminum
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wire, drives the cone structure, which is
formed of t-mil titanium foil at the top,
3-mil aluminum feil in the middle, and
paper at the bottom. The three materials
are bonded rigidly together. The cone
is 12 inches in diameter at its widest
point and is about 12¥z inches high.
Although one might conceive of such
a cone assembly serving as a woofer, one
would not expect it to perform with
equal effectiveness over the full audio-
frequency range—and beyond. How-
ever, it does just that. The explanation,
according to Ohm Acoustics, is that the
cone has not been designed to function
as a “piston” (as virtually all other cones
are), but should be viewed as a terminat-
ed acoustic-transmission line (see the
accompanying box for a detailed discus-
sion). It is based on a design patented by
the late Lincoln Walsh, who will be re-
membered by old-time audiophiles for
his Brook amptifiers of the late Forties.
The Ohm F has a nominal voice-coil
impedance of 3 1o 4 ohms. lts efficiency
is somewhat lower than that of the better
acoustic-suspension speakers, and an
amplifier rated at 50 watts or more per
channel is recommended. (Up to 300
watts can be handled for brief intervals
without damage to the speaker, which is
protected by a fast-acting fuse.} The sys-
tem has a rated frequency response of 32
to 20,000 Hz +3.5 dB, subject to some
variation according to room characteris-
tics and measurement techniques. It is

omnidirectional in the horizontal plane,
and the respense is claimed to be down
only 3 dB at 20,000 Hz at an angle 40
degrees off its horizontal axis. The over-
all size of the Ohm F is 44 inches high
and 17% inches square at the base, ta-
pering to 13 inches square at the top.
The base is finished in oiled walnut, and
the system weighs about 75 pounds.
Price: $400.

® Laboratory Measurements. Our stan-
dard live-room integrated frequency re-
sponse measurement of the Ohm F pro-
duced one of the flattest extended curves
we have ever seen from a loudspeaker.
Especially outstanding was the absence
of any low-frequency or mid-range irreg-
ularities; the response was =2 dB from
40 to 7,500 Hz, and it rolled off smooth-
ly at lower frequencies. At the higher
frequencies, the inevitable irregularities
due to room reflections and microphone
effects appeared, with a moderate peak
reaching a maximum at 15,000 Hz, and
a return to the mid-range frequency-
response level at 20,000 Hz.

The bass harmonic distortion at a 10-
watt drive level was 4 per cent at 40 Hz,
10 per cent at 29 Hz, and 16 per cent at
25 Hz. At frequencies above 50 Hz it
was 3 per cent or less. Ata 90-dB sound-
pressure level (SPL) it was quite similar,
reaching 14 per cent harmonic distortion
at 30 Hz. The electrical impedance was

(Contined on page 42)

Tone-burst photos for the Ohm F system at 100, 1,000, 2,000, and 8,500 Hz, The significance of the burst phase and rise time is discussed inthe text,
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just under 4 ohms in the mid-range, in-
creasing to about 5 ohms at frequencies
above 2,000 Hz and reaching a maxi-
mum of 9 ohms at the system resonance
of 38 Hz. The efficiency, as noted, was
low, with 18 watts needed to produce a
90-dB SPL in the mid-range at a distance
of 1 meter.

One of the fascinating aspects of test-
ing the Ohm F was verifying the claimed
phase coherence of its cylindrical radia-
tion pattern. Ohm literature shows a
clearly identifiable, if not perfect,
square-wave response from the acousti-
cal output of the system as an indication
of the system’s phase accuracy over a
wide range of frequencies. We verified
this in our tests, and also tried the same
procedure on several other fine speakers
we had on hand. Only the Qhm F was
able to produce a reasonable facsimile of
a square wave. Another indicator of the
transient behavior of the system is its
tone-burst response. When we used the
test procedures we have employed in the
past, the tome bursts from the speaker
appeared reasonably good, but not ex-
ceptional. However, when we concen-
trated on the first one or two cycles of
the burst {see the 2,000-Hz tone-burst
photo), it was plain that the tone burst
started in the correct phase and reached
nearly its full amplitude in the first half-

cycle. This may not sound unusuat, but,
again, a check of other speakers in the
same manner showed that every one
failed to follow the burst accurately dar-
ing the first couple of cycles.

The fests we have made (including
others too lengthy to describe here) all
tended to confirm the claims made for
the Ohm F: that it has a uniform energy
output across the full audio-frequency
range, that it radiates a cylindrical, co-
herent (in-phase) wavefront, and that it
has transient-response capabilities sur-
passing those of the best conventional
(piston) speakers.

® Comment. A speaker with the un-
usual tested performance of the Ohm F
could hardly fail to sound exceptionally
good, so we were not surprised to find
that it did. Its sound was different from
that of the other fine speakers we had
on hand, in a way (spatia! properties?)
that was difficult to define. Of course, all
the overworked clichés and adjectives
(sweet, easy, open, unstrained, etc.) ap-
ply in full measure to the sound of the
Ohm F. In our simulated live-vs.-re-
corded test it rated A to A+, depending
on the specific musical selection in-
volved. Considering that its 360-degree
directional properties differed radically
from those of the wide-dispersion (but

not omnidirectional) test speaker em-
ployed as our “'live” source, this was a
notable achievement.

Despite the relatively low efficiency of
the Ohm F, it could be driven to reason-
able levels by a good 30-wati-per-chan-
nel amplifier. Of course, with one of the
larger power amplifiers, able to deliver
100 watts or more, the sound began to
warrant the use of such words as “awe-
some.” The low bass, too, was extraordi-
narily clean and powerful. We had prob-
lems with objects in the room rattling at
moderate listening levels, and this has
occurred only rarely in the past.

It should be apparent from the forego-
ing that we include the Ohm F among
those few speakers we have tested that
achieves state-of-the-art performance.
In addition, the Ohm F can do some
things that no other speaker in our expe-
rience is capable of. Whether the ability,
for example, to reproduce a recognizable
square wave, and what that implies, has
audible consequences is as vet not
known (at least, to us), but it is certainly
no minor accomplishment. As to wheth-
er or not the Ohm F is therefore the
“best” speaker available —we will leave
that to the ears of audiophiles; we are
prepared to say, however, without reser-
vations, that it is easily one of the best.

Circle 108 on reader service card

THE long, tapered conical “diaphragm”
of the Ohm F faces into a sealed enclo-
sure, and radiates from what would be the
back of a conventional speaker, producing a
360-degree doughnut-shaped dispersion pat-
tern, The steep cone is made largely of metal
foil (titanium and aluminum) to achieve stiff-
ness, and it acts as a low-loss wave-trans-
mission line, along which a sound wave
moves at more than 3,000 feet per second
—more than twice the velocity of sound
in air.

The waves are generated at the apex of
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OPERATING PRINCIPLES OF THE WALSH

the cone (see diagram) by a voice-
coil/magnet assembly similar in its basic
operation to that of a conventional cone
speaker. The voice coil, although it can han-
dle large amounts of power, has a mass of
only 4 grams, which is comparable to that of
the plastic membrane of an electrostatic
speaker. This represents the total inertia of
the system at the highest frequencies.

The waves travel down the side of the
cone toward the edge surround, where they
are absorbed with very little energy re-
flected back to the cone. Each impulse trav-
els the slant distance of about 12 inches (a)
only once, in the same time it takes the
acoustic waves (b} produced at the cone
apex {o travel horizontally about 3 inches to
a point directly above the surround {¢).

As the illustration shows, all the horizon-
tal acoustic waves (4) produced meet on the
dashed line (¢-d) passing through the cone
surround. Viewed in three dimensions, this
corresponds to a cylindrical wave front,
equivalent to that which would be produced
by a pulsating cylinder whose circumference
correspoends to the location of the surround
of the actual cone. That this cylindrical
wave front is in-phase and coherent at all
points is evidenced by the speaker’s ability
to reproduce a square waveform.

A subjective validation of some of the
operating principles of the Ohm F, without
using instruments, requires only listening
with one ear very close to the cone (within
the vertical area defined by the 12-inch di-
ameter of the cone surround). Near the top
of the cone the high frequencies predomi-

just outside the cylinder of coherence, how-
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nate, and as the head is moved down the
balance progressively changes to favor the
low frequencies. According to Ohm, the
reproduction of high frequencies in the area
of the cone nearest the voice coil enhances
the vertical dispersion of the system. Of
course, the high-frequency horizontal dis-
persion, which is inherently 360 degrees,
needs no further assistance. With the ear

ever, the entire spectrum fuses into a bal-
anced sound, subjectively heard as originat-
ing inside the cone structure.
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