Aunt Corey's Homemade Buffered Passive Preamplifier 
By Corey Greenberg, Stereophile November 1991 

"An' then ya bring alla ground wahrs to uh, uh single po-wint..." 

He looked just like I always pictured: jet-blueblack hair Royal Crown'd into that famous pompadour, the heavily lidded eyes, the .357 Magnum in case Robert Goulet appeared on any nearby TV screen...and the Weller temperature-controlled soldering iron. 

"...Ah think ya need to bypass them big ol' electrolytics, too..." 

I knew I was dreaming, but it didn't matter; I'd been wrestling with the problems of purely passive preamps for months, and was nowhere close to any real solutions. I'd built my own passive preamp after reading Ben Duncan's how-to article in Stereophile (footnote 1) but the initial astonishment at how much better it sounded than my preamp at the time gave way to complaints of restrained dynamics and the absolute need to use short/low capacitance cables on the preamp's output. I was convinced that a conventional line-stage was far inferior to the sonic purity of a high-quality volume pot, but the highish output impedance of my passive preamp caused problems with the lengths and types of interconnect I wanted to use. So when the King of Rock and Roll sauntered into my dream with a handful of parts and a roll of SN62 solder, I listened up. 

"Gee, Elvis, where'd you learn all this stuff about audio design?" 

"Hot damned TAMALE, son, Ah wuz a 'lectrician's apprentice 'fore I met Mr. Sam Phillips, y'know...an' truth be told, Ah taught David Hafler ever'thang the ol' boy knows. Ah remember the day Ah showed him how to wahr-up his output transformers; 'Man,' Ah said, 'tap that ol' primary out, hitch it 'tween yer plate an' yer center-tap, an' you'll have a whale of a tube amp!' But ya think Ah wanted people to know Ah knew all that stuff 'bout audio 'lectronics? Ya thank Ah could've had Ann-Margaret covered with nuthin' but peanut-butter an' 'nanner slices if she knew I could hear absolute polarity?!" 

He wiped the Weller's hot, shiny tip on the wet sponge and ran a black unbreakable plastic comb through his hair. 

"Man, the way Ah see it, ya got problems with a purely passive preamp (footnote 2) in that the impedance changes...hey...now, w-wait a minute! Ya got me describing this thang jus' like that ol' Ben Duncan cat used Alice In Wonderland to lay out his DIY project! No way, baby! Ah'm gonesville, man..." 

He unplugged the Weller and wrapped the cord around the handle. I ran after him as he got back on his Harley and kicked the starter. 

"But Elvis!" I cried, "What about my passive preamp?! What should I do?!" 

He reached down to his jewel-encrusted belt-buckle and wrenched two silvery, spider-legged baubles from their fittings. 

"Here, man!" he drawled, tossing them to me over the roar of the engine. "And remember; don't ever let nobody tell ya you ain't no good. Cuz as long as you believe in the power of The Sun Sessions, there'll be a place for you at the table of The King. An' uh, Jes' Say No, too..." 

He gave his bike the gas and tore off into the blue night. And when I awoke the next morning to find a couple of metal-can buffers on my pillow, I knew why He had come. And now it's my job to tell you. 



Footnote 1: Vol.11 No.2, pp.79-87. 

Footnote 2: "An' be ready fer them angry-ass Manufacturer's Comments from The Mod Squad, First Sound, and EVS, too, but jes' tell 'em The King told ya it was alright, mama." 

Active or Passive


In a conventional system based on an active preamplifier, the signal source (phono stage, CD player, tape deck) is treated as a voltage source only; the high input impedance of the preamp enables the source component to drive its interconnect easily. In effect, the active preamp buffers the source component from the job of driving the interconnect feeding the power amplifier, tackling that job itself with its beefier output stage. 

But a passive preamp has no such circuit; while the source component "sees" a moderately high input impedance (in most cases, 10k ohms), all the onus of driving the cables downstream of the control unit is placed back on the shoulders of the source, and most gear just isn't up to the task. Because when you use a passive preamp, the signal source has to work not only as a voltage source, but as a current source as well, and most phono stages and CD players (especially op-amp-based circuits) aren't designed to source much current. As a result, many listeners have complained about reduced bass impact and a lack of dynamic bloom to their systems' sounds with passive preamps. 

There are other drawbacks to a purely-passive preamp; one is the high-frequency rolloff it can introduce when asked to drive long and/or highly capacitive cables to the power amplifier. The output impedance of a preamp and the shunt capacitance of a cable form a first-order RC filter that rolls off the high frequencies at 6dB/octave. This isn't a problem with most active preamps, as their output impedance is sufficiently low to raise the RC rolloff point (footnote 3) to well above the audio range, but some of the most highly regarded cables have fairly high capacitance, and using long lengths with a passive preamp can muffle the high end. 

Passive preamps using a typical volume pot value of 10k have a worst-case output impedance of approximately 1.6k (depending on the position of the control), and this can also increase the cable's susceptibility to RF and noise pickup. Not only couldn't I use unshielded but otherwise excellent cables like Kimber KCAG with my passive preamp, but even fully shielded cables had to be positioned well away from AC cords, power transformers, etc., if I didn't want to hear a loud HUMMM from my speakers. In all, there are just as many reasons not to use a passive preamp as to use one, and it was this whole slew of limitations that started me thinking of A Better Way. 

The passive preamp I had built was similar in most respects to those offered by the Mod Squad, EVS, and others: the signal source was brought to a Penny & Giles stereo 10k, conductive-plastic, audio-taper volume pot, and the pot fed the output jacks. Why does everyone use a 10k pot? Because it happens to be the best tradeoff between input and output impedance. Ideally, a preamp should have an infinitely high input impedance and an infinitely low output impedance, but as a volume pot's output and input impedances are directly related, you can't raise one without raising the other. Use a 100k pot so you don't load down your source components, and the output impedance becomes too high; lower the pot to a 5k unit to drive longer cables, and the input impedance becomes too low for most gear to comfortably drive. 

So how could I simultaneously raise the input impedance and lower the output impedance? By changing my mantra from "Less Is More" to "Sometimes, A Little Less Less Is More Better," and using an active buffer. 

The mighty BUF-03
A buffer is a unique device; among its many characteristics are an extremely high input impedance, an extremely low output impedance, hyper-fast signal-handling speed, and the ability to source a goodly amount of current. These devices are often called on to drive ultra-high-frequency video signals over great lengths of coax in 75 ohm circuits, and needless to say, a good buffer wets its pants with laughter at the thought of carrying mere audio signals; to call these devices "overkill" for audio would be an understatement! 

But I happen to LOVE overkill, and so I began rifling through every data book I could get my hands on, looking for a suitable buffer. After listening to many promising units, I finally settled on the Precision Monolithics BUF-03. Offering a voltage gain of unity, this little FET-input, metal-can buffer boasts some pretty scary specs: 250V/µs slew rate; 63MHz bandwidth; 70mA peak current drive capability; an input impedance of 500 trillohms (5 x 10 (footnote 11) ohms!); and an output impedance of only 2 ohms! Not long after I decided upon the BUF-03, I learned that Kinergetics uses it for the output stage of their KCD-40 CD player. Mike Moffat also uses it for the output buffer in his Theta DS Pre and Pro converters; according to Mike, the BUF-03 is internally biased to class-A. So if you've marveled as I have at the sound of one of the Thetas, you've already heard audio through the BUF-03. It's fast, clean, and about as neutral as any single active device I've yet encountered (footnote 4). It's also expensive. [My 1986 edition of the TAB Books Linear IC Handbook quotes a small-quantities price-range of $11 to $35 each for the BUF-03, depending on specification---Ed.] 

I'm a widdle ALPS pot, short and stout
By placing the BUF on the output of the pot, I achieved both of my original design goals: it lowered the output impedance to a couple of ohms, and since the BUF's own input impedance is so insanely high, it freed me up to go to a higher-value pot, thus raising the input impedance of the preamp. Of all the different pots I tried, the best-sounding was the high-grade black ALPS 100k pot Joe Grado uses in his HPA-1DC headphone amplifier. Unfortunately, while Joe was very gracious to sell me one, he's not in a position to sell any more; it seems ALPS only wants to ship these super-pots in very large quantities, so now that Joe's got his stash, the only places they're going are in his headphone amps (and Melos's, who get their black beauties from---you guessed it---Joe). 

I feel bad telling you about this great pot that you can't get, so the second I find someone willing to sell them, I'll let you know. Other pots that worked well included the 10k and 20k versions of the Penny & Giles and, surprisingly, a $2 ALPS pot recommended to me by no less than John Curl! Radio Shack carries it under part #271-1732, and it's actually not bad at all; sure, the interchannel tracking isn't so great at lower volume positions, and it is a little grainy-sounding when compared with the P&G and the high-grade ALPS, but this little pot tied to a couple of BUF-03s kills a lot of highly regarded preamps out there for just a handful of change. And it's just the pot to use while you wait for me to figure out a way to get you the black beauty ALPS. 



Footnote 3: Using the formula f = 1/(2xPIxRxC)---where PI is 3.1416, you can calculate the frequency at which the response will be down 3dB. An output impedance of 2.7k ohms feeding a cable with a shunt capacitance of 400pF will give a -3dB point of 147.44kHz, for example, which is of no consequence. But use three times the length of the same cable and the -3dB point will drop to 49kHz, meaning that some HF rolloff will appear in the audio band. 

Footnote 4: Though the BUF-03 is a little noisier than the best integrated-circuit op-amps, this will not be apparent in systems that don't use ultrasensitive power amplifiers driving horns.---JA 
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I have only one itchin' desire: let me stand next to your wire
More than any other part of the preamp, here's where I say, "Knock yo' bad se'f out," because nobody agrees on wire! Whether 'tis nobler to use solid-core or multi-strand, copper or silver, twisted pair or coax, it's ALL UP TO YOU. I wired up my preamp with the twisted-pair inner conductors of Straight Wire LSI-Encore; with the white leg used for signal and the red leg tied to ground at the RCA jacks but left floating at the circuit board, isolation between conductors is higher than if I'd simply used single legs for all the hookup. Again, though, use whatever you like; most cable manufacturers will sell you a few feet of unterminated cable for you to use as hookup wire. And remember to ask the manufacturer the best way to tin the wire; some, like Straight Wire and Cardas, have each individual strand insulated in a high-temp varnish or Urethane, and these need special care during tinning. 

Don't want to spend the money? Wanna wire this thing up NOW? My wire spy, a well-known cable designer who I'll call "Deep Dielectric," recommended to me yet another low-cost, good-sounding Radio Shack product: their 24ga solid-core "Rainbow Wire," part #278-857. This two-conductor ribbon cable uses good-quality copper solid-core and polyethylene insulation; just separate the black and white wires and twist them into a twisted pair, again tying the black to ground at the jacks but leaving it floating at the circuit. I tried the "Rainbow Wire" in the circuit, and it sounds real good; at 10 cents a foot, how can you lose? 

I built my own "hi-fi" AC cord using a length of Kimber speaker cable and a heavy-duty AC plug, and it definitely improves the sound. You can build one like mine, or buy a ready-made AC cord from Ray Kimber which, unlike mine, sports a cool-man textile-weave outer jacket to protect the wire from nicks and other damage. Whichever route you take, spend some time listening to the preamp with the cord plugged in both ways; I found the correct AC polarity to be very audible with this preamp, and an incorrect plug orientation will result in shut-in highs and a reduction in soundstage width. And warts. 

El cajon esta muy cheesy
As for the chassis, I used a pretty cheesy-looking aluminum "BUD box" I got at a local Surplus Hut which I swear gets all its salespeople from a prison work-release program. But their prices are right, and I can usually barter with cartons of Marlboros and girlie mags. And although I don't usually care what my gear looks like, the bare aluminum box was just too "Junior's First Electronics Project"-looking, so I stuck a black 19" rack panel on the front to hide the preamp's cheesy origins. Again, whatever you want to use is fine, so long as there's enough room for the circuit. 

The supply's the thing
I already beat this dead horsie like Chuck Barris's gong in my PLC roundup elsewhere in this issue, so I won't get the soapbox out again. I'll just say that the quality of the power supply is so important, especially in such a simple circuit as this one, that if you aren't willing to take the time to build something a little better than a couple of 7815/7915s and some cheap 'lytics, don't even bother with this project; all the potential of this design will be wasted if you couple it with a mediocre power supply. In his column in the Four/90 issue of Audio Amateur (footnote 5), Gary Galo details a high-quality power supply, based on Linear Technology regulator chips and designed by Walt Jung and Rich Markell, that works extremely well in this preamp. I've included the schematic here, along with the suppliers for all the parts. I used AudioQuest Type 2 speaker wire stripped and tinned with Wonder Solder for the power-supply rails and ground, but any good heavy wire will work here; just be sure you guard it against oxidation by tinning it. 

The bleeder resistors, R7 and 8, are there to ensure that the supply draws the minimum 10mA current it needs to work properly. They also make it possible to build and check out the power supply without having to have it hooked up to the buffer circuitry. 

Switch it; switch it good
I found a really good, inexpensive switch to use: the Electroswitch model 900A. It's got silver-plated brass contacts and six positions, and it's held up to over six months of constant twiddling. I'm told this is the switch The Mod Squad used to use in their Line Drive, and after using it for a while I know why they switched switches: it feels rather cheap. Even though it sounds great, the 900A feels like a lightweight, not at all like the Heavy Duty Judys on a lot of the high-dollar gear. If you must have a switch that feels like a mains breaker, there are plenty available, but they may not sound as good as the Electroswitch. And if you don't mind a separate toggle switch for each component, C&K makes a really good-sounding DPDT switch called the 7203 which also sports silver contacts and is widely used throughout the high end by Theta, ARC, and others. 

Star grounding is alive and well and living in Paris, TX
One feature I've always incorporated into my self-built gear is star grounding; every point in the circuit that needs to tie to ground (RCA jacks, the pot, circuit ground, etc.) is taken via its own separate ground wire to a single point, where they're all connected and either tied to the chassis or left floating. Many designers feel that star grounding contributes to a more open, transparent sound, and I agree. Whether or not you tie the single ground point to the chassis is up to you; connected, the circuit is better shielded from RFI, but some designers like Mod Squad prefer the sound when the ground isn't connected to the chassis. Knowing as I do just how much RFI is swarming around at all times, I tie my chassis to ground, and it sounds fine. 


Footnote 5: P.O. Box 576, Peterborough, NH 03458-0576. Tel: (603) 924-9464. Fax: (603) 924-9467. This issue is available as part of the complete 1990 set for $26 including S&H. Although some of its contributors come across as ham-radio geeks, Audio Amateur [now called Audio Electronics---Ed.] is always full of interesting DIY projects for those inclined to roll their own; AA also carries advertisements from a large number of parts suppliers. A one-year subscription (four issues) costs $20 and is worth it for the Classifieds section alone if you're a vintage-vulture. 
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Construction details
A design like this is pretty simple for the experienced constructor, so there aren't too many guidelines to lay out. Definitely make sure you use RCA jacks which come with isolation washers, like the Tiffanies or the Vampires, in order to keep the jacks from touching the chassis; the only ground point in the entire circuit should be that single point ground mentioned earlier. Mount the 470µF supply bypass caps (with their 1µF bypasses) as close to the BUF-03s as you can to ensure a solid path to ground for any noise. And even though they may look more "professional," printed circuit boards degrade sonics; hard-wire everything together with high-quality wire and you'll get far superior sound. 

Resistors R5 and 6, 10 ohm Holcos, are optional. John Curl recommended them to me in light of the BUF-03's tendency to ring at around 30MHz in the presence of highly capacitive loads, and the resistors are there to isolate the load and minimize the danger of ringing. Alternately, Mike Moffat uses the BUF-03 without isolation resistors in his Theta units (footnote 6), tying the BUF's output lead directly to the output jack. I initially elected to go with the resistors, but an interesting situation recently arose when I got my hands on a pair of the new Grado headphones. Although my preamp seemed like a natural to drive the 'phones, the resulting sound quality was pretty underwhelming, not at all what I'd heard from them with other gear. I couldn't for the life of me figure out why until I learned that the Grado headphones have a 40 ohm impedance; with the best 10 ohm Holcos on the outputs, my preamp had a 12 ohm output impedance, hardly the best match for the Grados. 

So I removed the resistors, tied the outputs of the BUF-03s directly to the RCA jacks, and Dios mios! Now the Grados came alive; the bass became leagues tighter, more powerful, and the smeared quality I'd heard throughout the upper midrange to lower treble was gone, replaced with the extreme transparency I'd heard on previous occasions (footnote 7). Even the sound over my Spicas/Muse Model 18 was clearer, with an audible increase in detail. So...even though John Curl has a point about the potential for ringing, I recommend leaving the series output resistors out unless you plan to use very long, high-capacitance cables. 

As you may have noticed, I didn't include a balance control in Aunt Corey's Homemade Buffered Passive Preamp. Personally, I've never needed one, but if you do, try using two mono pots for volume instead of adding a dedicated balance pot to the circuit. 

Trimpots VR3 and 4 are there to null out any residual DC offset from the BUF-03s; after letting the unit warm up for an hour or so, measure the offset with a voltmeter set for DC volts on the lowest scale, with the red probe contacting the signal side of the RCA output jack and the black probe touching ground. Tweak the trimpot until your meter reads 0V DC, and repeat for the other channel. You may want to check the offset again in a few weeks to make certain it hasn't drifted, but if you use high-quality trimpots like the specified Bourns unit this shouldn't be a problem. 

Make sure you attach heatsinks to the little BUF-03s, as these class-A buffers run real hot. You can find suitable TO-99-size heatsinks at most electronics huts including Radio Shack. 

And lastly, use either Wonder Solder or the identical Ersin SN62 (available at Radio Shack, albeit in the tiny-tunes gauge, part #64-013) for all soldered connections; solder is audible, and Wonder/SN62 sounds better. 

Good luck, and happy listening! 

Editor's postscript
Note that the homemade buffered preamp's apparent simplicity is deceptive when it comes to its actual construction. If you have never built an electronic component before or if you have no soldering experience, successfully completing this project will be difficult. At the minimum, you will need a good 15-25W electric soldering iron, cable-strippers, needle-nose pliers, a small side-cutter to trim leads and wires, normally-closed tweezers to clip to the IC leads while you solder, a solder-sucker to undo erroneous connections, a multimeter, a steady hand and eye, and a willingness to learn from your mistakes. I also recommend buying one of those "third-hand" part holders from Radio Shack. 

Part of the fun in constructing any electronics project is the hunt for the specified components or suitable alternatives. A minimum list of suppliers is mentioned in the sidebar; Stereophile cannot help readers obtain parts for Corey's buffered preamplifier. Nor can we help with faultfinding or repair of completed preamps that fail to work. However, Corey welcomes feedback from readers who have successfully constructed this design, particularly if they've achieved sonic success with different parts or cables, or even done something completely gonzo such as use a separate power supply for each channel. Write to him at Stereophile, P.O. Box 5529, Santa Fe, NM 87502, Fax: (505) 983-6327, with "Homemade Preamp" written prominently on the envelope or Fax cover sheet.---John Atkinson 



Footnote 6: 

In a conversation I had with him, Mike informed me that the Thetas have provisions on their circuit boards for output resistors, but he doesn't include them unless there is a real problem with a specific system/cable setup; ie, very long, highly capacitive cables causing the aforementioned ultrasonic ringing. 

Footnote 7: 

To drive the Grado headphones with my preamp, you need to make up a cable for them: use a high-quality four-conductor microphone cable like Canare, VTL, or give Joe Grado a call and order some of his. You'll also need a pair of RCA plugs and a good stereo phone jack like the Switchcraft. On the preamp end, strip away the outer jacket and cut away the exposed braided shield entirely; at these low impedance levels, shielding is unnecessary, and you don't want the added capacitance it adds to the cable anyway. On most 4-conductor mike cables, the four legs are spiral-wound with color-coding of white-blue-white-blue; what you want to do is use the two white legs for signal R, and the two blue for signal L. Avoid using two directly adjacent legs for each signal side, as this raises the inductance of the cable; pair each leg with its opposite-side mate. At the headphone side of the cable, strip the outer jacket away again, along with the braided shield, and, with the help of a multimeter set for "continuity," determine which of the four conductors are signal L and R, and which are ground. On the phone jack, the solder lug that corresponds to the tip contact is always left, so solder the blue signal leg to tip, the white signal leg to "ring," and both ground legs to the common ground lug. 

Aunt Corey's Homemade Buffered Passive Preamplifier: Parts List 

Parts List 

Potentiometers: 
VR1: Your choice of ALPS "Black Beauty" 100k stereo audio taper pot, Penny & Giles RF15-2-20k-A 20k stereo audio taper pot or ALPS "Budget Gourmet" 100k stereo audio taper pot (Radio Shack part #271-1732). 

VR2 & 3: Bourns 3386-OT1 5k sealed cermet miniature trimpot. 

Buffers: 
IC1 & 2: PMI BUF-03AJ milspec version. (The impecunious can experiment with the less-expensive BUF-03J and -EJ commercial versions, which have reduced slew rates and drive capabilities, but these have not been auditioned.) 

Switches: 
SW1 & 2: Electroswitch 900A two-pole six-position rotary switch (see text). 

Resistors:
R1 & 3: 1k 

R2 & 4: 12.9k 

R5 & 6: 10 ohms 

R7 & 8: 1.5k 

All resistors 1/2W metal-film such as Holco, Resista, Vishay, etc. 

Capacitors: 
C1, 3, 8, & 10: 4,700µF/35V Panasonic TSW 

C2 & 9: 100µF/25V Panasonic HF 

C4-7 & 11-14: 0.01µF/100V film-type 

C15-18: 470µF/35V Panasonic HF 

C19-22: 1µF/50V Panasonic V 

Diodes: 
D1-4 & 11-14: 50 SQ100 Schottky Barrier Diodes, or simply use one 6A, 100V bridge rectifier each for D1-4 and 11-14. 

D5-10: 1N4002 

Regulators: 
U1: Linear Technology LT1085CT 

U2: Linear Technology LT1033CT 

Power Transformer: 
T1: Avel-Lindberg Type D3031 160VA 118V/22V+22V CT. 

Suppliers: 
Penny & Giles: 2716 Ocean Park Blvd. #1005, Santa Monica, CA 90405. Tel: (213) 393-0014. Fax: (213) 450-9860. 

Newark (PMI BUF-03AJ, Bourns trimpots): call for your local branch distributor at (512) 338-4845. 

Electroswitch: P.O. Box 41129, Raleigh, NC 27604. Tel: (919) 833-0707. Fax: (919) 833-8016. 

Michael Percy (metal-film resistors, film caps, Wonder Solder, audiophile hookup wire): P.O. Box 526, Inverness, CA 94937. Tel: (415) 669-7181. 

DigiKey (Panasonic capacitors, rectifiers, heatsinks): call (800) 344-4539 to order parts. 

Old Colony Sound Lab (complete power supply kit including printed circuit board; ask for kit KG-5): P.O. Box 243, Peterborough, NH 03458-0243. Tel: (603) 924-6371/924-6526. Fax: (603) 924-9467. 

Linear Technology Corporation: 1630 McCarthy Blvd., Milpitas, CA 95035. Tel: (408) 432-1900. Fax: (408) 434-0507. 

Avel-Lindberg: 5 Old Town Rd., Unit 47, New Milford, CT 06776. Tel: (203) 355-4711. Fax: (203) 354-8597. 

[image: image1.jpg]ci
o1

on-o1

o
AT004F 135V

cio
AT00uF 135V

A7

Re




[image: image2.jpg]Ci5-18ana
Crozzm

I~

151840
Cio226




Aunt Corey's Homemade Buffered Passive Preamplifier: Letters 
Letters in response appeared in Vol.15 No.2, February 1992 

Passive semantics 
Editor: 
My audiophile interest and activity date back to the time when a cactus thorn was the high-end stylus of choice, ca 1938. This predates the preamplifier by approximately ten years. 

In its first embodiment, a preamp was just that: a self-powered extra stage of amplification between the phono cartridge and whatever amplifier was being used. This was made necessary by the very low voltage output of GE's new variable reluctance cartridge as it began to replace the crystal devices we had previously been using; no switches, no controls whatsoever. 

Unfortunately my formal training in English goes back even farther so I don't know if the term is a mixed metaphor, hyperbole, a split infinitive, or what? But one thing's for sure. Corey Greenberg's device ain't a preamp. 
---Charles N. Menz Troy, NY 

Buffers & control units 
Editor:
May I commend you for Corey Greenberg's article in the November 1991 issue? Great! 

It was most interesting to me, for I have been using a buffered "passive preamp" for the last couple of years. It seemed an obvious thing to play with a high-impedance input and a low-impedance output design, and I am most satisfied. 

I would like to try the Greenberg design, but the problem arises if one wants to purchase only a few pieces of BUF-03AJ, and the question of a suitable pot causes lots of heartaches. 

I used a "Noble" pot (dual 100k), for I was able to obtain a few from a cooperative OEM. The Alps pots were available to my specification in lots of a few hundred only, so I had to forgo them. I later got a Penny & Giles dual rotary pot and, while expensive, it is great. The Noble and Alps are carbon, while the Penny & Giles is conductive plastic. Nevertheless, the carbon pots are quiet, and they do track beautifully. 

As for the buffer, I tried the National LH0002, but finally adopted a circuit developed by Walt Jung, using discrete components, and I have enclosed a circuit of that buffer. As the transistors are specced at an "ft" of 300MHz, the slew is remarkably fast. I matched the pairs (Q1 & Q2 and Q3 & Q4) for "hfe" at a number of currents within the spec of up to 300mA. Mr. Jung said he just included the 10 ohm resistors as a precaution. As the input bases reflect the emitter-follower impedance, the input does not load the pot. The output is capable of driving any interconnect I have run across. In my humble opinion, the sound is great.
---L. B. Dalzell El Cajon, CA 

Buffers & Analog Devices 
Editor:
I read with great interest Corey Greenberg's article on Passive Preamp Design. It was partly because we are the proud manufacturer of the BUF-03 buffer amplifier chip that was mentioned, but mostly because I am, as many of us at Analog Devices are (yes, PMI is a division of Analog Devices, Inc.), audio enthusiasts, as evidenced by our company's line of high-performance and professional audio IC products. From a sonic quality perspective, there is not one here who disagrees with Corey's observation of how clean the BUF-03 amplifier sounds. Furthermore, I am in total agreement that, as power amplifiers are placed farther and farther away from the preamplifiers, the preamps will have a harder time driving long cables without losing high-end fidelity. 

However, one point in the article on which I am compelled to comment is the suggested supply voltages of ±18V that power the BUF-03. We at Analog Devices/PMI do not recommend continuously operating the BUF-03's supply at ±18V, which is clearly specified in the data sheet as the device's absolute maximum rating. It is advisable to roll the supply voltages back to the recommended nominal ±15V. Doing so will not degrade the sound quality or the performance of the buffer. Besides, most power amplifiers peak out at line inputs of about 2V RMS [around 6V p-p---Ed.] anyway. The BUF-03 can easily handle more than three times this level of signal while operating at ±15V, so headroom should not be an issue. 

A more important reason for rolling the supply voltages back is to reduce the amplifier's heat dissipation to a level that it was designed for---and therefore preserve its operating reliability. As Corey Greenberg had suggested, the BUF-03 is internally biased for class-A operation. It was designed to operate on relatively high stage current in order to get gobs of slew rate and bandwidth while keeping distortion low. As such, it runs hot to the touch even at the nominal ±15V. 

Still another reason relating to the reliability is that by setting the power supply at the rated limit of ±18V, it does not allow for any supply-voltage tolerance. Most supplies can vary ±5% due to line-voltage variations, resistor tolerances, and load regulation changes, etc. This means there is a good chance the total supply's absolute maximum rating can be exceeded by 1.8V. Doing so can degrade the long-term reliability of the amplifier. In the case of the BUF-03, it is critical, not just because of the possibility of internal junction-voltage breakdown; more importantly, the additional power dissipation can heat the chip temperature beyond the maximum allowable limit, potentially destroying the device. 

A quick calculation shows the BUF-03 must dissipate some 0.9W at ±18V supply at a worst-case supply current of 25mA. Unless the heatsink has a thermal resistance better than 100 degrees C/W, and the construction technique is nothing short of perfect, the chip's internal temperature rise will hover around its maximum allowable junction temperature of 175 degrees C. Thus the design allows no safety margin for temperature rise from room ambient or equipment enclosure. Worse yet, it leaves no reserve for additional power dissipation for driving the cable capacitance---which is not insignificant with a long line. 

For these reasons it is advisable that the power-supply voltages be reduced to ±15V. This can be accomplished by changing the power-supply scaling resistors R2 and R4 from 12.9k to 10.5k (fig.1 schematic in article). Even with this modification, it is still a good idea to heatsink (better than 30 degrees C/W thermal resistance) the device as Corey suggested. Doing so assures ample reserve for driving any power amplifier, and many years of listening pleasure.
---James Wong Applications Engineering Manager, PMI Division, Analog Devices, Inc. 

Buffers & power supplies 
Editor:
Corey Greenberg's "buffered passive" preamp (Stereophile, November 1991) is a worthwhile project for the audio do-it-yourselfer in search of a high-performance, no-frills preamp design. The comments below are meant constructively, to maximize the potential long-term rewards for those audio hobbyists considering the project. 

To those commenting on my ±12-±18V power-supply circuit and the use with the BUF-03 buffer IC, some remarks may be helpful, and are noted below. Readers are advised that I have no commercial interest with this circuit design. Technical questions on Linear Technology ICs can be directed to Rich Markell at (408) 432-1900 (my co-designer of the original circuit while at LTC). 

The use of an apparently overdesigned transformer has benefits other than just sheer design conservatism (see the comments within Gary Galo's article in The Audio Amateur, 4/90, pp.47-48). The original prototype transformer that I used for the design was a Plitron (formerly ILP) PN 4A013, purchased from Active electronics for about $40. Later on, variants of this supply have been built successfully with the abundant 20/20VAC at 5A toroidals available from various surplus houses (Fair Radio, etc.). These can be had for about $10, but their use will require more careful heatsinking of the IC regulators...you should understand these factors before using one of these higher-output transformers. Note that the 4A013 transformer (or equivalent) will allow a ±15V supply to operate down to less than 110VAC input before dropout (when loaded with about 100mA DC). 

A CAVEAT ON USING THE BUF-03 WITH HIGH SUPPLIES: Operation of this IC at ±18V may not be the best for long-term reliability, as it will dissipate excessive heat (even with a heatsink). Also, ±18V is also right at the maximum specification for the IC. Dropping the voltages to ±15V (with R2 & R4 = 10.5k as per the TAA schematic) will be more conservative, and heatsinking can still be retained at these voltages. Hopefully, these steps will allow users to get the most from this useful circuit.
---Walt Jung via The Audiophile Network 

Regarding Corey's decision to run the BUF-03 chips at their maximum rated supply voltages is one of those things that is a good idea if it works, a bad idea if it doesn't. In his AMP-01 preamplifier design that I commissioned from electronics wiz Ben Duncan and that appeared in the UK magazine Hi-Fi News & Record Review in its May through November 1984 issues, the BUF-03s ran very hot even with what might be thought adequate heatsinking, but sounded superb on what I understood were ±18V voltage rails. My thanks to James Wong and Walt Jung for their sage advice---reducing the rails to ±15V will certainly buy much peace of mind. 

A number of readers have expressed puzzlement at the numbers included within the triangular emblem representing the BUF-03 in fig.2 of Corey's article on p.101 of the November issue. These are the numbers of the pins sticking out from the base of the BUF-03's metal can. Looking [down] at the base of the can, the pins are numbered consecutively from the one to the left of the metal tab, which is "1," to the one coincident with the tab, which is "8." 

Turning to transformers: I remember an amplifier designer of my acquaintance pondering whether there was a limit to the improvement to be gained by substituting beefier and beefier power supplies for one of his preamplifiers. He built a number of power supplies, each using a larger transformer than the last. With each increase in size, careful listening revealed that the sound was that slight bit better. Ultimately he built a power supply with the same transformer as his largest power amplifier. Sure enough, the sound was better still. 

According to Clarke Greene, a member of The Audiophile Network computer bulletin board, Welborne Labs offers a power-supply kit (the PS-1) very similar to the one Corey used in his buffered volume control. It features Linear Technology LT1085CT/LT1033CT voltage regulators, these low-dropout, high-efficiency devices recommended for audio applications, but a smaller VA-rated transformer. Welborne Labs can be contacted at 6836 South University Blvd. #70, Littleton, CO 80122. Tel: (303) 791-7856.---JA 

The King sure did 
Editor:
I think I knew quicker than anyone that CG's article on "Aunt Corey's Homemade Buffered Passive Preamp" (Vol.14 No.11) was just a clever piece of journalism and that the ubiquitous "King" hadn't really sauntered into CG's dreams with his "heavily lidded eyes...and the Weller...soldering iron." 

You wanna know how I knew? It was that third paragraph that gave it all away. Yeah, that SN62 solder jazz. You see, the "real" Elvis woulda told CG to "Get the lead outa yer solder, man, an' use some o'this here solder...numba 64-025 or 64-026 at yer local Raydidio Shack. It's got a whoppin' 4% silver an' 96% tin instead o'that there 2% silver/lead stuff you been usin'!" 

It's also available in two different thicknesses---0.032" and 0.062". The latter has 1/2oz of solder compared to the former's 1/4oz, yet is priced 50 cents cheaper than its thinner, lighter sibling, which retails for $1.99. Don't tell Radio Shack. 

So tell the truth, Corey. Elvis didn't really tell you how to build the buffered passive preamp, did he?
---Mark Romani McHenry, IL 
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Mo' Better Mods
Stereophile Vol.15 No.11, November 1992
Corey Greenberg revisits his Homemade Buffered Passive Preamplifier (footnote 1) 

"Dad-blamed Postal Service!" Elvis fumed, shooting up a Mitsubishi big-screen TV with his blue .357 and taking a pull off a Big Red. "Mah one chance tuh be awn a genyoowahn US stamp, an' they got me lookin' jes' like some cleenteen WIMP, man!" A smoking shard of the big-screen's control panel fell earthward. Elvis whirled, blew it into dust before it hit the ground. 

Why was the King Of Rock And Roll in my dreams again? To holler about the "young Elvis" image we all voted for this past April in the big competition to choose which likeness of Elvis would grace his commemorative stamp. I voted for the "young" portrait mainly because it was closer to the Sun Sessions '54 Elvis than the white jumpsuited Vegas-style stamp representing the "later years," but I agreed with my King: the young stamp made him look too clean, too polite. To paraphrase the holy Greil Marcus: 15 years after his death and they were still shooting Elvis from the waist up. 

"What 'bout 'Jailhouse Rock'?! Hail, that woulda made a FAHN stamp, man! Now they got me lookin' lahk some pink poodle Pat Boone PANTYWAIST!!" 

He paced back and forth through my dream, furiously throwing karate chops into the air and snarling at the heavens. I spoke to him. 

"I couldn't agree with you more, El. They boned you, man! If it'd been up to me, I would've had a stamp of you during your '68 comeback TV special; you know, when you wore that bad-ass black leather outfit and sat around with all your lackeys, gunning through your old tunes like it was 1954 all over again. It was your finest hour." 

Elvis stopped and stared at me. A lone crystal tear rolled down his cheek into his immaculate sideburn. He walked over and placed his hand on my forehead. 

"Corey," he said, his voice breaking just a touch, "It really don't matter what fool portrait they choose---hail, let 'em put out a 'Harem Scarum' stamp fer all Ah care! Cuz if there's jes' one young fella on Earth with as pure a heart as you, son...then Ah kin finally take mah Eternal Rest." 

His smiling image began to slowly fade into the mist. I cried after him. "But Elvis! I didn't get a chance to tell you about the mods I made to your buffered passive preamp yet!" 

The faint image melted into nothingness, as his reverb-soaked voice came from far away: "Return to sender...address unknown..." 

Then he was gone. 

If it ain't broke, keep messin' with it
When I first designed and built Aunt Corey's Homemade Buffered Passive Preamp (footnote 2), I just slapped the thing together and listened to it. Sounded good! Real good, in fact. So good, I brought it over to Austin high-end retailer Audio Systems to compare it with their best Class A-ranked preamps. To a room full of hi-fi salesmen and various hangers-around, the prototype Aunt Corey's Preamp was clearly a notch above the others, offering a much cleaner, more tightly focused sound. The clarity through the mids and highs, in particular, was exciting enough to create an instant clamor among the assembled audio nuts for more Homemade Buffered Passive Preamps. Me, I was just excited that something I'd built worked, much less sounded good. 

Because my preamp worked so well right out of the chute, I left it alone (footnote 3), happy to rediscover all my favorite recordings in all their newfound clarity. I'm hardly an inveterate tweak; you won't find me hunched over the workbench at 4am, listening to different resistor polarities to see which one gives the most temporal palpitude. That's for guys like Steve McCormack (footnote 4); I'm into sleep, and plenty of it! 

Meanwhile, across town, Audio Systems' Steve Giunta (footnote 5) was building his own Aunt Corey's Preamp, but with one crucial difference; while I'm a slap-it-together-and-run kinda guy, Steve is Mr. Precise. They like you to have a certain respect for precision when they hand out Aerospace Engineering degrees, I guess. He took the same Precision Monolithics BUF-03 metal-can buffers (footnote 6) and the same power-supply circuit, but tied 'em all together with a layout so clean and kosher you could listen to it on Passover; compared to my tangled nest of hookup wire, Steve's preamp looked like a lot better. 

Unfortunately, it also sounded a lot better, dag-nab-it! And after taking Aunt Corey's preamp to Santa Fe for the 1991 Writers' Conference, where I clearly heard the YBA 2 preamp better it in JA's listening lair, I knew I had to go back and clean the ol' girl up a bit. She was good, but there was plenty of room for improvement. 



Footnote 1: The original article, which included the circuit and power-supply schematics, constructional details, and sources for the parts specified, appeared in Stereophile, November 1991, Vol.14 No.11, pp.91-103. Letters on the overall design and discussion of the power supply appeared in Stereophile, February 1992, pp.15-20. 

Footnote 2: The Semantics Police can kiss my ham on this one; my preamp is exactly that: a passive preamp that has been buffered; ie, a BUFFERED PASSIVE PREAMP. And if you ever find yourself sitting down to write a "Letter to the Editor" because you have a problem with the semantics of the title of a stupid DIY project in a hi-fi mag and godDAMMIT your voice needs to be heard, do what I do when I start taking all this stuff way too seriously: Go to a mirror and pretend your reflection is a good friend of yours. Then tell this "friend," out loud, just why it is you're peeved and what it is you plan to do about it. If seeing yourself complain about the semantics of an electronics project in a hi-fi mag doesn't embarrass you beyond unholy belief, then by all means get out that Garfield stationery and GO DOG GO! 

Footnote 3: Contrary to what Peter advised in his "Ground Floor" column last February (p.77), there's no need for an op-amp to buffer the optional tape Record-Out jacks on my preamp. SW2 in the original schematic was a DPDT switch before the jacks, which allows you to disconnect the tape deck's record inputs when you're not making a recording. And you should ALWAYS flip the switch to disconnect your tape deck whenever it's turned off; many units present a wild and untamable load when powered down. 

Leave the op-amps OUT of my preamp, and enjoy the cleanest Rec-Out circuit possible: one Penny & Giles volume pot and a silver switch. 

Footnote 4: Best known for the beautiful photographs which adorn the classic Robert Lucas albums on the AudioQuest label, Steve McCormack also designs audio gear under the McCormack brand. 

Footnote 5: Steve Giunta also designed the Audio Express NoiseTrapper AC powerline conditioners I reviewed in Vol.14 No.11. 

Footnote 6: As is pointed out in this month's "Letters" column, I inadvertently mislabeled the pin-out of the BUF-03 in an answer to a reader's letter last February. Looking down at the top of the top-hat can, pin "1" is the one to the left of the metal tab, with the others following 'round to the one coincident with the tab, which is "8."---JA 
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People, people who need people
First things first: When I was wading through different pots from Penny & Giles, Bourns, Vishay, and Radio Shack, I thought I preferred the sound of the high-grade Alps pot Joe Grado sold me to the Penny & Giles pot I'd originally used. It's hard making direct comparisons between volume pots when you have to unsolder, remove, and resolder all the hookup wires each time you switch. However, Steve Giunta used the P&G in his preamp; since it appeared to be the only difference in parts between the two units, I put my P&G back in. Sure enough, the preamp sounded better, with a much cleaner and smoother high end. Vocals that sounded a bit dark through the Alps-based preamp were now more natural, with more air. Soundstaging was better, too. 

Soooooo...even though I recommended the Alps "Black Beauty" pot in my original DIY article, I'm doubling back on myself; the Penny & Giles sounds better. And what's more, you can actually buy it, although it is a bit pricey at 200 clams. Hey, you want the best, you got to drop some lettuce, my man! 

But even after the switchover to the P&G pot, Steve's preamp still edged mine out. I asked him if I could take a look under the hood, but the only real parts difference I could see was in the power supply: instead of the standard DigiKey-sourced rectifiers I had in my preamp, Steve had used buck-and-a-half Motorola MUR-810s, big beefy diodes the size of TO-220 voltage regulators. 

"They're high-speed rectifiers," smiled Steve. "They sound better." 

Sh'yeah! As if! All rectifiers do is convert the incoming AC from the power transformer's secondary windings into simple DC; how could they make a difference? 

A few days later, I got a letter from Clarke Greene, a reader who seemed to know his way around a schematic: "Corey, you should try high-speed rectifiers in your power supply," he wrote. 

Awright, awright! Gangin' up on me, eh boys? I tried it. 

GREEN EGGS AND HAM!!! I couldn't believe it! Just substituting the high-speed rectifiers for the stock bridges in my power supply made for a huge improvement in the sound; a more significant step than most cable trade-ups I've made. The sense of inner detail coming from a black background of silence was uncanny, and the slight upper-midrange grain I heard in Santa Fe compared to the YBA 2 was gone, replaced with a vividly outlined presentation totally free of hardness and strain. All this from an octet of power-supply diodes! Makes me wonder how much better all the high-end gear that uses typical 1N4002 rectifiers in their power supplies would sound simply by switching over to high-speed jobs like the MUR-810s... 

Don't argue, don't waffle, don't wait; if you built my preamp, you must install these high-speed rectifiers. This is the Linn philosophy of system hierarchy taken to the absurdist extreme: you can't go much further back than the power-supply rectifiers! Just be sure that when you replace your standard diodes with these special jobs, you install them with their correct polarity; the Motorola MUR-810s have one leg marked "K" for cathode, or "banded end." Diodes don't swing both ways, so make sure you install these special rectifiers in the right direction. 

They're coming to take me away, ha-ha!
There's one sure thing about screwing around with mods: once you catch that fever, it's hard to stop! You do a mod, the sound gets better, and you think, "Hmmm, now that I've changed that, I REALLY need to change this, too!" and you end up chasing that rabbit down so many holes you wind up replacing the chassis screws with aircraft-grade Blue Devils. 

Sure enough, I started getting that Modkateer Fever myself after I tried the high-speed rectifiers. I started sweating. I felt nauseated. I even tried calling my Tweak-Anon big brother Earl, but he'd fallen off the wagon too and was reflowing all the solder joints in his CD player's remote control with Wonder Solder. 

"I-I wish I could h-help you," he whimpered over the phone, "b-but I need to mod my remote...it's getting slower..." 

I heard some faint sobbing, and the phone went dead. 

Frantically, I ran to a mirror and recited the 12 Steps of Tweak Recovery: 1) I am a Tweakaholic. 2) I need to keep improving my gear with better caps, solder, and wire. 3) I void my warranty when I do this, but I don't care. 4) If I really sat down with a calculator, I'd find that with all the money I spent on parts, I could've just bought a much better unit. 5) I justify this by claiming that it's fun to spend a beautiful sunny day indoors inhaling solder fumes. 6) It's not fun at all; I'm frightened. 7) My skin is so pale I look like Caspar The Ghost. 8) I have never kissed a woman. 9) I sleep with my eyes open. 10) I own more than one sound-effects CD. 11) I hear voices when nobody's around, which is always. 12) Ma-ma! 

That didn't work either. Well, you can either ride a wave or be soaked by one, and if Modkateer Fever had me in its clutches, I was gonna hang-ten all the way back to the beach! 
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KCag & the sunshine band
I had originally wired up my preamp with Straight Wire LSI-Encore, an excellent reasonably priced cable. But now I was in the throes of Modkateer Fever; mere excellence wasn't good enough anymore. 

I've always liked the various Kimber Kables (the AC cord on my preamp is a Kimber Power Kord), so I got hold of some of their silver KCAG interconnect; you know, that cool-looking white stuff with the three braided wires and no shield. Inside the preamp, I used it just like it's used for interconnect: one wire for signal, the other two tied together for ground. I soldered the two ground wires to the RCA jacks' ground lugs, and left the other ends floating (not connected), in order to isolate the channels more effectively. Ever seen those graphs in Stereophile's preamp reviews that show a 6dB/octave decrease in channel separation above a certain frequency? That's due to capacitive coupling between the channels, and grounding the signal wires like this helps minimize this interaction. 

So how did it sound? Stereophile's "Recommended Components" section describes the KCAG as "astonishingly transparent"; after rewiring my preamp with it, I'd have to say that "astonishingly KICK ASS" is more like it! Rewired with the silver Kimber, the sound just came alive, with a further reduction in high-end grain that let the preamp really open up on top. The gains in clarity, image outline, and focus were outstanding, well worth the trouble of rewiring. Ray Kimber says he'll sell unterminated lengths of KCAG through his dealers; I was so impressed with the sound of the KCAG inside my preamp, I now use it as the main interconnect throughout my system (footnote 7). Being unshielded, the KCAG is a bit more system-dependent than fully shielded cable; try it at home before you lay out that long green. If you stick your ear to the tweeters and hear Tito Puente, your system needs a good shielded interconnect. Or you're insane. 

Psychedelic dual regulation, that's where it's at
Hoo boy, have I saved the best for last, ssslllllrrrrssssmmmmkk! (footnote 8). After putting the Penny & Giles volume pot back in, after installing the high-speed rectifiers, after rewiring the innards with Kimber KCAG, I was seriously digging the new clarity shining out of my preamp. It was certainly no slouch before the mods, but the sum total of all these tweaks made for a very real and significant improvement to the sound, and I was finally satisfied that I'd wrung all the performance out of the design that I could. 

Uh-uh. 

John Curl called me with what turned out to be the most important mod I ended up making to Aunt Corey's Homemade Buffered Passive Preamp; seems he'd read my original article, and it reminded him of when he built the piece of gear that put him on the high-end map in the first place: the Mark Levinson JC-1 preamp. He (and everyone else at the time) thought it was just about as good as it got, but one of his friends told him that he got much better sound by using two JC-1s, used as "mono" preamps for each channel. John tried it, and sure enough, the soundstaging got better! After he went back and looked at the circuit, John found that because both channels were fed by the same power-supply regulators, the two channels "talked" to each other; what happened in the left channel affected the right, and vice versa. By giving each channel its own dedicated regulation stage, John was able to isolate the two channels sufficiently to where the JC-1 sounded as good in stereo as two did in mono. 

"Dual regulation," John advised me. "That's where it's at!" 

Well, when John Curl talks, I listen. After fishing out a couple more Linear Technology LT1033/1085 regulators from my parts drawer (footnote 9), I completely rewired my entire power supply; using single solid-core legs of AudioQuest's Type 4 speaker cable for the DC rails, I basically duplicated everything after the rectifiers. In other words, where before each of the two rectifier bridges fed a single regulation stage, now it feeds two. Connect the input of the second positive regulator to the positive terminal of C1; that of the new negative regulator to the negative terminal of C8. Once you finish wiring the supply up, each BUF-03 should be powered by its own pair of LT1033/1085 regulators. Go on, spoil the li'l buffers. 

I really tried to lay the wiring out neatly this time; no more Squiddly Diddly retardo mess. And in a nod to the Chicken Littles who wrote all those letters about my use of 18V DC rails in the original article (footnote 10), I sighed and brought them down a bit to a safe and happy ±15V DC by changing the value of R2 and R4 in the original schematic (Vol.14 No.11, p.101) from 12.9k to 10.5k. Real men run their BUF-03s at max supply voltage, but I guess such a brazen display of machismo is unwelcome in this time of male rebirthing and Wildman gatherings. I need a hug. 

Because the current demand on each LT regulator is halved when you go for dual regulation, I lowered the value of the bleeder resistors across each supply rail to ground, R7 and R8, to 750 ohms/0.5W. This gives an additional 20mA current drain per regulator; the LT chips need to work a bit before they get their mojos workin', and the new resistor values keep the regulators nice and warm. 




Footnote 7: Interestingly, even though KCAG also has a hot reputation as a digital data cable, most people I know simply use a length of regular KCAG for this, unaware that Kimber sells a dedicated digital version of the KCAG that's wired differently! While the cable itself is identical for both versions, the audio interconnect uses one leg for signal and two for ground, and the digital link uses two legs for signal and one for ground. Which way sounds better, Jack? 

Footnote 8: Sound of licking chops in a wolf-like manner. 

Footnote 9: The two top drawers of my desk, home also to my old set of num-chuks, a collection of erotic finger puppets I got in Mexico, and a genuine red plastic Oscar Meyer wiener-whistle, which still toots after all these years. I love these drawers; every time I open them, I take a trip down memory lane. 

Footnote 10: See "Letters," Vol.15 No.2, February '92, pp.15-20.---JA 
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Lather knows best
You want lather? I'll give you lather; when I changed the Alps pot out for the Penny & Giles, the preamp sounded more open on top. When I installed the high-speed rectifiers, the low-level detail became much clearer and the slight grain through the mids was banished. When I rewired the audio circuit with Kimber silver wire, the sound became even more alive. 

But when I installed the dual-regulated power supply, the preamp was transformed. Bass lines just bounced out of the BUFs, deeper and tighter than I'd ever heard them over the mighty Muse subwoofer; the sense of increased "slam" was amazing! I mean, this preamp BOOGIED! And the sense of recorded space on purist recordings like the Cowboy Junkies' Trinity Session and JA's piano cut on the first Stereophile Test CD was just incredible; so much better than the original prototype, I could hardly believe this was the same preamp. The increased sense of bass boogie made music sound much more rhythmically exciting, even slow blues like Stevie Ray Vaughan's "Tin Pan Alley." Is this what real hi-fi critics like Mr. Martin Colloms mean when they talk about "pace"? If it is, boy, then "pace" is IT! 

John Curl, thank you; dual regulation transformed my preamp from a very good piece of gear into a serious monkeybone muh-cheen. Yeah, it was a pain in the butt to go back and rebuild the power supply, but the improvements it wrought are on a par with installing dedicated AC lines in my listening room. It's that dramatic, and I'm that ecstatic! 

Aunt Corey's advice for the lovelorn
I figured a number of people handy with a soldering iron would build my preamp, but the response thus far has been amazing; there's more of you freakazoids out there than I dared imagine! One guy even built a buffered preamp for his car, powering it off the 12V battery under his hood! I alerted the local authorities immediately, who assure me that, though his condition has been steadily improving for weeks, the word "ointment" still sends him into paroxysms of fear. 

Many of you wrote that you had trouble finding BUF-03s. In response to the original article, parts king Michael Percy is now carrying the FJ commercial versions of the BUF in his catalog, for 12 clams apiece. I use the AJ milspecs, but the FJ will work and sound just fine at a much lower price. The AJ was designed for extreme military conditions like that helicopter attack scene in Apocalypse Now, where they tear-ass over the village blaring Wagner over their Tiny Triode-driven Klipschorns; for my preamp, the FJ version is more than adequate. Ever hear a Theta processor? You've heard BUF-03FJs. 'Nuff said. 

Sources of supply 

• Newark (Motorola MUR-810 high-speed rectifiers): look in your local Yellow Pages for the Newark distributor in your town, or just call (312) 784-5100 for the Newark nearest you. Newark is a parts distributor, not a manufacturer, so technical questions about these and other parts will fly over their heads like so many Canadian Geese; order from them, but get the techno-jizz from the manufacturers. 

• Penny & Giles: 2716 Ocean Park Blvd. #1005, Santa Monica, CA 90405. Tel: (213) 450-9860, ask for Neal Handler. P&G makes tons of different parts; mention this article, and he'll steer you to the right pot. 

• Michael Percy (BUF-03FJ): P.O. Box 526, Inverness, CA 94937. Tel: (415) 669-7181. 

Your buf keeps lifting me hiiiiiiiiigher
One thing that kept intriguing me throughout this whole upgrading game was that I never really got to the point where the sound stopped getting better; the upward "YEAH!" curve never flattened out. What this tells me is that the BUF-03 is capable of even better sound than I thought it was, and that its potential is just now being tapped. I had a lot of respect for this li'l buffer before, but I'm eager to see just how far it can be taken before it becomes the bottleneck of the design. And if you run across any tricks 'n' tweaks, drop me a line here at the mag and turn me on. Ask not what your BUFs can do for you, but what you can do for your BUFs! 

If you've already built Aunt Corey's Homemade Buffered Passive Preamp, these mods will make a good preamp great; if you haven't built it yet, I hope this new article helps you do it up right from the git-go. Now, pull those shades down and GO CASPAR GO! 

