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    Introduction


    You’re a guitarist, right? So your first priority should always be to play the guitar. Next in line, though, are achieving a great sound while doing so and understanding how to get a variety of sounds that are appropriate to the style of music you play. This may sound like hyperbole, but it’s no lie: The better you sound, the easier playing your guitar becomes — and ultimately, the easier it is to just forget all the distractions and make music. And the more you unlock sounds that express your creativity as a musician, the easier you’ll find it to make rewarding music.


    Guitarists, embrace the necessities of your craft, and dive in here to begin a thorough grounding in all the knobs, switches, circuits, woods, wires, and other technicalities that otherwise hold your precious guitar tone at their mercy. With just a little thought and effort, you can become a fully informed participant in the sounds you create, and that will result in sounding distinctively and consistently like you. And that, in turn, will not only make you a happier player but also be far more likely to get you noticed, too. Have fun!


    About This Book


    The trick to achieving the great, expressive, and distinctive tone that every guitarist seeks is that you have to scale a veritable obstacle course of technical gear to do so. No problem; Guitar Amps & Effects For Dummies is your road map to that potentially baffling journey, providing all the shortcuts, rest stops and off-the-beaten-path attractions you need to walk the walk and talk the talk like a long-time gearhead.


    This book is broken down into the three main categories that comprise your rig: the electric guitar, guitar amps, and effects pedals and units. These all work together to create your sound, so if you feel you’ve got more of a handle on one than the other, dive right in where you need. Each part, and even each chapter within each part, is totally independent of the others and unveils a wealth of information on its specific subject. I like to think you can benefit from the accumulation of advice and techniques that comes from reading several sections one after the other, but those don’t have to be approached in the order in which they are printed here. You can definitely dive into just one chapter today and come out the other end of it with a thorough grounding of, for example, guitar pickups and electronics or the amplifier.


    Even if you don’t yet have an effects pedal or an amp — or even an electric guitar! — each part explores the wealth and variety of each part of the overall rig in the kind of detail that arms you for your shopping trip. Peruse the appropriate chapters, and you’ll emerge with fixed and informed ideas of what you’re likely to need to play your own preferred genre of music. Although the makes and models evolve pretty quickly and often can’t be detailed successfully in any book with a long shelf life, the features and applications of the most prominent (and plenty of more unusual) designs are thoroughly covered here. As such, Guitar Amps & Effects For Dummies makes a great buyer’s guide, but that isn’t even my primary intention with this book. Instead, I aim first and foremost to help you explore how to use this equipment to make music and how to bend it to a wide and infinitely variable array of tones. So jump in where you like, get your hands dirty, and employ your newfound abilities at tone-crafting in the worthy venture of making beautiful music!


    Foolish Assumptions


    First and foremost, I wrote this book with the assumption that you are seeking to better understand the functions and applications of all parts of your guitar-effects-amp setup, with the goal of playing more expressively and making better music.


    I never at any point while writing this book assumed that you, the worthy reader, are foolish! That said, the gear guitarists use to make music can often be dauntingly technical stuff, and I have worked with and spoken to many, many successful professional players who still only have a basic grasp of how their rigs function — and would love to know more, if only they had time. With that in mind, I assumed throughout the writing of Guitar Amps & Effects For Dummies that you were a guitarist who liked the idea of better understanding how to create different sounds — both classic and original — using what gear you have on hand, and also that you might like some exploration of what else is out there, if what you already own proves to be not quite right for you.


    Although I have tried throughout this book to find a way into each and every topic that will be suitable for the raw beginner (hey, we were all there once), I haven’t assumed that every reader wants to cover ground he or she already knows. To that end, each part, chapter, and section should be thoroughly dip-innable, if you will: Skip sections that smack of something you already know, and jump in where you feel you’ve got the most to explore. If you feel you don’t have the first clue about how any of this stuff works, however, rest assured that you can read Guitar Amps & Effects For Dummies from cover to cover and come out being significantly better equipped to use your gear more creatively than the average guitarist is. Hopefully you will find yourself well entertained along the way, too.


    Icons Used in This Book


    In the margins of Guitar Amps & Effects For Dummies (as in all For Dummies books), you find icons to help you maneuver through the text. Here’s what the icons mean:


    [image: tip.eps] This icon points out expert advice to help you better understand how to use your equipment.


    [image: warning.eps] Be careful! This icon helps you avoid doing damage to your gear or yourself.


    [image: technicalstuff.eps] Brace yourself for some technical facts and information that may come in handy some day. If you want, you can skip over this stuff — and still not miss a beat.


    [image: remember.eps] Certain techniques are worth remembering. Take note of the information that’s highlighted by this icon.


    Beyond the Book


    This book provides a solid foundation for learning to get the most from your electric guitar, but you can find many more resources on Dummies.com:


    
      	You can download the book’s Cheat Sheet at www.dummies.com/cheatsheet/guitaramp. It’s a handy resource to keep on your computer, tablet, or smartphone.


      	You can read interesting companion articles that supplement the book’s content at www.dummies.com/extras/guitaramps. I’ve even included an extra top-ten list.

    


    Where to Go from Here


    As with all For Dummies books, you can start at the first page of Chapter 1, or dive in anywhere the subject header grabs your attention. From there, you can move forward or backward as you like, skipping around or proceeding in sequence, and get everything you need from what’s in store here.


    The obvious way to get your feet wet, if you don’t plan to read in sequence from cover to cover, is to select the part that covers the subject you feel you need to explore most urgently — Part II: the guitar, Part III: the amp, Part IV: effects — and soak that up. Then dig into other sections that probe subjects you feel you know pretty well, and very likely you’ll discover some new tips and techniques (or so I hope). If you’re really not sure what you hope to get from this book but know you could use some time coming to grips with your gear, start the old-fashioned way: Chapter 1 gives bite-sized overviews of just about everything else in the book, providing you with jumping-off points for the information deep dive contained farther along through these pages.

  


  
    Part I


    Getting Started with Guitar Amps & Effects


    [image: 9781118899991-pp0101.tif]


    [image: webextras.eps] Visit www.dummies.com for more great Dummies content online.


    In this part …


    
      	Examine the concept of great tone from a guitarist’s perspective.


      	Discover the guitars, amps, and effects that work together to achieve different sounds.


      	Explore classic tones that have become building blocks for original playing and find out how to achieve variety in your own sounds.

    

  


  
    Chapter 1


    The Concept of Tone for Creative Guitarists


    In This Chapter


    [image: arrow] Exploring the art and science of great tone


    [image: arrow] Crafting your sound as a creative force


    [image: arrow] Diving into the workings of guitars, amps, and effects


    


    When guitarists talk about tone, they don’t just mean the balance of bass, midrange, and treble frequencies that an amp’s tone knobs give you access to, or, that is, the general timbre of your sound. They’re referring to the quality of a guitar sound comprised by its depth, richness, texture, and harmonic-overtone content. In short, a player’s tone is the quality and character of his or her instrument’s voice, as projected via any effects and amplifier(s) in use — which themselves are very much a part of electric guitar tone.


    Tone is the most-discussed concept in the guitar world today, yet every guitarist out there has a slightly different notion of what great tone really is. And perhaps that’s as it should be: Like anything experienced through your senses, the subject is, to some extent, subjective — we all hear things differently and want to hear different things in our playing. Yet there are also, I firmly believe, some objective standards of quality tone. Although any number of different great tones exist, each should exhibit superb depth, dimension, and harmonic content — its sweetness or richness — even if the end results have very different sonic personalities.


    The concept of tone is so fervently discussed because it’s very hard to get a grasp on, and for most guitarists, it is constantly evolving, constantly improving, or is at least part of a never-ending quest for improvement.


    This is where Guitar Amps & Effects For Dummies comes in. This book lives to talk tone and to help you narrow down the many great yet extremely different tones that can be achieved with different types of guitars, amplifiers, and effects pedals. You can peruse the rest of this chapter for an overview of what I discuss in detail throughout the rest of this book, or jump in where you see fit for the information deep-dive that gets you into the nitty gritty.


    The Sound Chain: Your Sonic Team


    When you play an electric guitar, your sound is never just about that guitar; it’s an amalgam of everything else that contributes to the sound. In that sense, although your hands manipulate the guitar itself to make music, that first piece of the chain isn’t really an instrument all on its own. The full instrument includes your amp and any effects pedals or units you use to further manipulate your sound. Each piece of gear you use together to make music, therefore, is part of a sound chain.


    The elements in the sound chain aren’t just individual components; they all work together and affect each other’s performance. To understand how any one change in your setup will affect your overall tone, you need to be familiar with each piece of the sound chain, which is one of the major goals of this book. For now, just know that every type of guitar affects the sound of effects pedals differently, and both guitars’ and effects pedals’ tones vary depending on the type of amplifier used.


    [image: remember.eps] In other words, this whole sound-chain thing is a game of infinite variables. You’re only going to get a handle on what the end results will be — as opposed to shooting for random sounds every time — by understanding both the individual stages and how they interact with each other.


    If you’re fairly new to the concept of working with amps and effects to get the sounds you’re looking for, this all may sound fairly confusing at first, but each section of this book breaks down this reality of the electric guitar into essential and easily digested pieces, so you’ll get the hang of this kind of thinking pretty quickly. Open your mind to the big picture right from the start, and you’ll find it a lot easier to take in the theory of interplay and interactivity between not only guitars, effects, and amps but also between the smaller interdependent components of each of these individual pieces of equipment.


    From Classic Tones to Total Originality


    Some guitarists — like artists in any field, really — jump right in and find both original sounds and original ways of playing when they are still virtually beginners on the instrument. Many others work their way toward originality by chasing the sounds of notable guitar stars. Some of them never achieve anything you’d call particularly original in their own sound, but that’s absolutely fine too. Whatever works for your own music, and whatever makes you happy with your own playing is absolutely okay, and you can’t let anyone else tell you otherwise.


    Whatever types of sounds you ultimately make your own, exploring the sounds of many classic and contemporary artists as well as the gear that helped them achieve them is a great way to expand your own tone palette. When you hear a song you like, give some specific thought to the guitar tone and then see if you can identify what was used to create it. Plenty of the acknowledged classics (along with some fun alternatives) are dissected throughout the course of this book. I also provide a lot of info online to help you get to the bottom of what’s behind different hit-making guitar tones. After you peruse several of these setups, a light bulb often pops on upstairs: “Ah, combing the Fender Telecaster with the Vox AC30 sounds like this, but adding the fuzz pedal and playing it through the Marshall stack sounds like that!” It’s a process of discovery, and the more variety you throw into the mix, the more flexible and creative you’re likely to be in your own tone crafting.


    It All Begins with Your Guitar


    Whatever kind of sound you’re after, it all starts with your guitar. Make no mistake, an electric guitar can’t make any sound without the rest of your equipment, other than a thin, soft jangle. But when you plug it into an amp (and any effects you use in between), it feeds a signal to the truly electric parts of your rig, and that signal determines the fundamental nature of the sound that comes out the other end, however much it’s shaped along the way.


    The signal that your guitar sends farther up the chain is determined by what goes into making that guitar in the first place — as well as, of course, how you play it. But the woods, hardware, electronics, and even the strings you use play an enormous role in shaping the little low-voltage electrical signal that comes out of your guitar and goes into everything else down the line, and the shape of that signal determines the core of your tone.


    In addition to what goes into your guitar, its condition, setup, and action (its playing feel, determined by the height of the strings from the frets) have a huge impact on its feel and tone. These details are covered in detail in Chapter 7, where you can explore plenty of DIY care and maintenance issues.


    Variations in guitar designs


    The sound of any electric guitar is established largely by the fundamentals of its design and construction and the ingredients that go into making it. The following blueprint elements determine the tonal ballpark of the instrument, which is only tweaked or enhanced — but not drastically altered — by whatever else goes into it:


    
      	Body style: Solid, semisolid (that is, semi-acoustic), and entirely hollow electric guitars all have different personalities.


      	Scale length: Guitars of different scale lengths (the length of the part of the string that vibrates when you play) have somewhat different characters.


      	Neck attachment: Guitars that have necks attached with wood screws sound somewhat different from those with glued-in necks, all else being equal (not better or worse, just different).

    


    In addition to these basics, the woods used to construct a guitar’s body, neck, and fingerboard all play an important part in shaping its sound. A lot of detail is required to cover this topic, and I address it in-depth in Chapter 4, but the density, weight, rigidity, grain, vibrational characteristics, and other factors all play a part.


    Pickups and electronics


    Your guitar generates the fundamental sonic characteristics of every note you play, but the pickups are the part that makes it electric. Pickups are simple, passive electromagnetic devices, motion sensors essentially (in the early days, many guitar makers even called them mics). They consist of magnets and coils of wire, which produce a low-voltage electrical signal when the movement of a steel string interrupts their magnetic field.


    There are many, many different types and makes of pickups out there — the field is huge and really has been booming lately — and different types of pickups offer their own very different sonic personalities on top of the fundamentals generated by the guitar’s body design and woods. A simple change in pickups can make a guitar sound brighter, darker, deeper, bigger, hotter, and all sorts of other things. I cover all the possibilities in detail in Chapter 5, but just keep in mind for now that your electric guitar tone options expand exponentially depending on the pickups you put into it.


    Hardware


    By hardware I mean the metal components that are attached to your guitar, most of which play some part or other in keeping the strings anchored and keeping them in tune.


    Different types of hardware — most notably, guitars’ bridges, tailpieces, and tuners — clearly have an impact on the functionality of the guitar in question: how you tune it up, how you adjust its playing feel, and so forth. Because they are the contact points for the strings, and that’s where your sound originates, these components also greatly affect the sound of your guitar. Different designs of bridges, for example, and those made from different materials (such as steel or wood) contribute to very different-sounding guitars.


    There’s a whole big, wonderful world of guitar hardware and components out there that you may not have considered previously but which needs to be accounted for if you want to dial in your tone. Well, Chapter 6 accounts for it in all the detail you need, so dive in there if you want to get to grips with electric guitar hardware.


    Amps: Your Tone Machines!


    A guitar amp, by definition, is there to make your guitar louder — to amplify it — but the part that these units play in your sound is far greater than one of simply making your instrument audible.


    Since the first jazz or blues guitarist in the 1930s turned a tube amp up a little past the point where it sounded entirely clean and undistorted, players have realized that amps are as much about generating tone and texture as they are about making guitars louder. Guitar amps, and tube amps in particular (but also solid-state and digital amps that emulate the way tube amps perform), add lots of depth, dimension, and harmonic overtones to each note you play on the guitar, making it a much bigger, richer sounding instrument in the process.


    Or, guitar amps should do this, at least — when they are right for the job and set up correctly. That’s where Part III of this book comes in: Probe the information and advice there to learn how to make the most of your amp, how to set it for the best sounds for your music, and how to make your guitar sound better and more expressive as a result.


    Inside guitar amps


    You don’t need to be an electrical engineer to achieve great guitar tone, but understanding a little something about what makes different types of amps sound the way they do helps you to identify the best amp for your music as well as use that amp to its full potential.


    A guitar amp is far more than just a black box that takes your guitar signal in one end and coughs some sound out the other. Any amp contains several internal circuit stages that work together to shape your tone as it moves from input to output. Chapter 8 gives you a detailed look under the hood of many classic amp designs to show you how these stages — preamp, tone, output, and power supply — craft different sounds that are ideal for a wide range of music styles.


    Many new amps are still built following templates that were established in the 1950s and ’60s, and plenty of old amps are still running strong and making great music, so an exploration of all the groundbreaking vintage tube designs is essential to any understanding of the guitar-amp world. Chapter 8 gives you this, too, as well as information on the ins and outs of contemporary amp designs.


    The right amp for the job


    With all the very different amps you’ll find out there, finding the perfect one for your music can be a veritable minefield. Chapter 9 is designed to cut through precisely this confusion by investigating the several factors you need to consider to identify the right amp for the job.


    Major considerations include:


    
      	Finding an amp that hits the sweet spot — that is, the ideal ratio of clean to distorted tone — for your type of music and playing.


      	Realistically assessing how much power (that is, potential volume) you need for your playing situation and understanding how much is too much.


      	Assessing the optimum feature set for your playing, considering multichannel amps, different tone control options, overdrive and sound-shaping controls, and extra features. Do you need it all, or is simplicity better for your music making?

    


    In short, you can make great music with any amp if you play it with attitude and conviction, so using a design that is theoretically wrong for your genre shouldn’t stop you from getting on with it. But finding an amp that really works with you rather than against you can make playing feel a whole lot easier and more expressive.


    Tu-be or not tu-be


    A tube amp is one that uses vacuum tubes to make a guitar single stronger, in several stages that ultimately make it powerful enough to drive a speaker. In the good old days, tubes were used in everything from TVs to radios, but they largely fell out of favor in consumer electronics when solid-state (transistorized) technology took over in the late 1960s. Tube amps still rule the roost, tone-wise, for the vast majority of guitarists, although more and more players are also enjoying the vast improvements that have been made in solid-state and digital modeling amps in recent years.


    Understanding something about how different types of tubes function and how they sound helps you be a more tone-conscious guitarist. Many tubes are somewhat specialized in their applications, and to some extent at least, several classic guitar tones are based around a very specific type of tube that was or is used in a specific amp design. These issues and more are covered in Chapter 10.


    Tubes are replaceable parts, and some of them do weaken or burn out entirely with time, so knowing something about what to look for and how to replace them will make your playing life easier.


    Speakers and cabinets


    Because they carry your guitar sound from the amp to you and your listeners’ ears, speakers and the cabinets that they come in (cabs for short) are another essential part of any electric guitar setup.


    Much like amps, speakers do more than simply project the sound of your guitar. Many add distinctive characteristics to your tone, and they’re often specialized for a great variety of performances and sounds. Different speaker considerations include


    
      	Vintage or modern designs: These often vary from softer and warmer to brighter and punchier, respectively.


      	Low and high power-handling capabilities: More powerful amps need speakers that can handle the punishment, but lower-wattage amps sometimes sound better through speakers that aren’t expecting all the bluster.


      	Low and high efficiency speakers: Different speaker designs convert your amp’s output into decibels (volume) at different rates of efficiency. A high-efficiency speaker can make a seemingly underpowered amp a lot louder, or a low-efficiency speaker can tame and amp that’s too loud.

    


    If you’ve never given much thought to your speakers, Chapter 11 opens up a wide world of variables to help you further perfect your tone. And even if you already know a bit about speakers, it’s packed with information and advice that are indispensable to most guitarists.


    Amp use and maintenance


    Even when they are simple designs with relatively few controls, many guitar amps can provide a broad range of different sounds with fine-tuning of the knobs. As for others with control panels that look like the flight deck of the Star Trek Enterprise, well, they definitely need some study to get the most from.


    Tips and techniques for using your amp are covered in detail in Chapter 12, from simple starting point control settings, to more involved tone-crafting, to the use of effects and special features with your amp.


    Guitar amps are sensitive electronic devices running on high voltages, so most do occasionally need to be serviced by a qualified technician. You can do a lot yourself, however, to keep your amp working as it should, and Chapter 12 gets you there. After you have uncovered the best control settings for you music and developed the ability to keep your amp in top running condition, you’ll be better equipped to put the fiddling and tweaking behind you and to just make some music.


    Effects Pedals: Shift It, Spin It, and Fuzz It Up


    Effects pedals really are the icing on the cake, sonically speaking, for many guitar sounds. Although you can achieve great clean and juicy natural distortion tones with a guitar straight into an amplifier, effects pedals — connected between guitar and amp, in most cases — can add a phenomenal world of sounds to your, uh, sound.


    Different effects types


    Whether you use just a pedal or two or string together as many as a dozen different effects, these units can be extremely powerful and versatile sound-crafting tools. Some of the sound effects achieved with these nifty boxes are


    
      	Delay, also known as echo: This effect is pretty self-explanatory. It has a great, atmospheric effect with guitar.


      	Chorus, phasing, and flanging: These swirly sounds, from subtle to space aged, can make you sound like an entire chorus of guitars playing together, or the attack of some alien life force, depending how you use them.


      	Tremolo: This effect is a cool retro pulse-pulse-pulse of the volume that creates several evocative moods.


      	Wah-wah: From funk to psychedelic rock, this expressive, vocal-sounding effect has been a favorite since the ’60s.


      	And yes, overdrive, fuzz, and distortion: These give the sound of a cranked amp, in a small foot pedal, to fatten up lead and rhythm tones alike.

    


    Explore what these and other pedals can do for you in Chapter 13.


    Rack and stand-alone effects


    Many effects come as larger units that are either mounted in a standard-sized rack or simply set on the floor or desk or table top. Many of the earliest effects were built this way, and some that require more involved circuitry and/or more powerful processing still require this format. Most common among these are


    
      	Spring reverb: The large “spring pan” that creates the atmospheric reverb effect, and the tubes that are often use to drive it, require a larger enclosure than would work for a foot pedal (or, as is often the case, you find this effect mounted right in your amp).


      	Tape echo: The original echo effect, produced by a tape loop continually running past record and play heads, is still a favorite with many players, but it demands a big box.


      	Complex digital multi-effects: Some budget units are compacted down into floor-standing foot pedals, but many of the top multi-effects units require a rack-mounted enclosure.

    


    In Chapter 14, you can not only investigate many variations on these rack-mounted and stand-alone devices but also uncover bounteous information on how to best use them in your setup.


    Using effects


    Effects pedals and stand-alone units offer endless configurations for use and connectability, and an exponential number of sonic variations along with that. Chapter 15 explores myriad ways to set up and use these devices to expand your music making.


    Beyond just “plug and go,” these pedals can often be used in either mono or stereo, split off into separate amps from your main amp, or configured in several alternative ways. In addition, because they interact with each other just as the rest of your sound chain does, you can achieve different sounds by putting one effect before another than you do by connecting them vice versa. Chapter 15, therefore, also explores many permutations of both traditional and alternative pedal set-up orders.


    Many guitarists like to mount their effects pedals together on a pedalboard for convenience of transport and setup, and I provide info on these handy devices, too.

  


  
    Chapter 2


    Making Your Signal Chain Work for You


    In This Chapter


    [image: arrow] Exploring the signal chain


    [image: arrow] Discovering how all parts of the chain work together


    [image: arrow] Investigating the interdependency of guitar, effects, and amp


    [image: arrow] Considering the significance of accessories


    


    Every player with even a modicum of experience learns pretty quickly that his or her electric guitar sound is comprised of far more than just an electric guitar. Even when you’re just plugging a guitar straight into a simple amplifier (or amp for short), several factors are at play. In more complicated setups, the number of ingredients that contribute to creating your precious tone can be vast and truly mindboggling.


    In this chapter, I unboggle your mind by laying out the building blocks that, when chained together, work hand in hand to make the sound of your music. When you understand the influence of each little step along the way, you can craft a sound that best suits your style — one that most fluently translates your creative expression. In short, you’ll be a better and happier guitarist.


    Chain of Tools: What the Signal Chain Is


    Your signal chain is the sequence of elements that work together to get the electrical signal that carries your guitar sound from its starting point to its end point. It can also be referred to as a sound chain, because its sole end is to make a sound. The starting point is your guitar pick’s or your fingers’ contact with the guitar string to play a note, and the end point is the speaker from which the amplified sound of that note eventually emanates.


    Although you may think of your sound happening instantaneously, exploding from your amp when you hit the guitar strings, it really is the culmination of an electrical signal that travels along a path and which is influenced by many factors along the way (see Figure 2-1). It happens very quickly, sure, but the reaction is far from instantaneous. Some stage and components are influenced by several factors that act on your signal simultaneously, but most of this occurs in series: The signal generated at your electric guitar goes through each effect pedal in turn, and the culmination of that treatment goes into the amp, and it’s likewise conditioned by various stages through that internal journey before coming out of the speaker as sound. These big players in your signal chain are examined in a little more detail elsewhere in this chapter and in a lot more detail elsewhere throughout the book.


    
      [image: 9781118899991-fg0201.tif]

      Illustration by Rashell Smith


      Figure 2-1: The signal begins with your guitar, and then it’s treated, conditioned, and altered in any of a number of ways as it makes the journey through pedals and amp.

    


    How It All Works Together


    What gets a little tricky is that the guitar, amp, effects pedals, and even the cables don’t just do what they do individually and get stirred all together to produce your tone. The way that each individual piece performs very often influences the performance of several other individual pieces, so that in fact your sound chain is really one big mess of variables. But that’s where this book comes in: By dissecting each major stage of the signal chain, I help you explore how they all work together and how changes in one ingredient lead to alterations in the performance of another.


    [image: remember.eps] For now, simply be aware of this fact: One type of guitar can often make many effects pedals react quite differently from another type of guitar, and the combination of a certain guitar and certain effects pedals can react very differently as it progresses through the circuit stages in any given amplifier than a different combination of guitar and pedals might react. To complicate all of this, the very same combination of guitar and pedals comes out sounding considerably different through one amp than it does through a different type of amp. Beginning to get the picture? The variables are infinite, but you can get a sense of all the possibilities by delving into the basics of the individual stages and how they interact with each other.


    Understanding the Building Blocks of the Signal Chain


    The signal chain that works to create any electric guitar sound is made up of several major building blocks, each of which has lots of smaller building blocks within it. These main ingredients that influence your sound include


    
      	Your guitar


      	Any effects pedals you use


      	Your amp

    


    Note that I examine each one in far greater detail in subsequent chapters that are dedicated entirely to each specific link in the chain. This section is just to get you up and running regarding the symbiotic nature of all parts of your setup.


    Note that different types of guitars, effects, and amps tend to excel at making different types of music. In this section, I discuss more about how, in a generic sense, each of these items is linked with the others, but later chapters go into detail on what specific sounds you can expect to achieve with different guitars, amps, and effects.


    Electric guitar


    In addition to being a musical instrument in the pure sense, your electric guitar is a signal generator: It produces the small electrical signal that carries the “sound” of your playing all the way to an amplifier (see Figure 2-2). Notice how I put sound in quotation marks there? That’s because without the help of the other parts of the chain, an electric guitar doesn’t make much of a sound on its own, or at least not one that anyone would consider great music.


    
      [image: 9781118899991-fg0202.tif]

      Photograph by Dave Hunter


      Figure 2-2: This is where it all begins: a musical instrument, yes, but very much a signal generator too.

    


    I discuss the electric guitar in detail in Part II, where you also find a photo that introduces you to all the important components that make up the instrument, but for now, just focus on it as the first stage in a journey of sound.


    Try to start thinking of your electric guitar as a device that produces an electrical signal. Now envision that signal as it travels down the wire from stage to stage, being treated and conditioned by different circuits along the way. What finally comes out the speaker is likely to be very different than what came out the guitar’s output jack when you first picked a note. Still, this is where it all starts, and the way in which your guitar generates its signal influences everything else down the line, in addition to everything else influencing it.


    Effects pedals


    Effects pedals are relatively compact, individual boxes housing circuitry that treats — or effects — your guitar signal in one way or another. They generally have a few knobs with which to control their parameters and volume levels, and a footswitch that you step on to turn them on and off (see Figure 2-3). They also require some form of power to make them work, which is often supplied by a 9-volt battery or by an adaptor that plugs into the wall.


    See that guitar signal entering your first effects pedal? No, because it’s invisible. But for our purposes here, picture a clean, bright, pure beam of white light entering the input of, for example, your overdrive pedal, which is switched on. Now, what do you see coming out the output? The light beam is a little denser, somewhat grainier, with more texture; it’s thicker, if you will, and now it also has some slight coloration. Your guitar generated one type of signal, but this is now the signal that is headed on down the chain.


    
      [image: 9781118899991-fg0203.tif]

      Photograph by Dave Hunter


      Figure 2-3: Effects pedals contain independent circuits that apply one type of sonic treatment or another to your guitar signal.

    


    If your freshly overdrive-fattened guitar signal (that light beam again) now enters another effect, say a tremolo pedal, you can imagine it emerging from that box as a segmented or wavy beam that now represents what the tremolo (a pulsing up and down of the signal level) has done to it, but the pulses still have that added texture and thickness and color from the overdrive. And whatever other effect your signal may go through, it is changed according to what that circuit does, while still retaining, underneath it all, everything that has already happened to it along the way.


    As such, between guitar and amp, anything you apply to the signal regarding effects is layered up with the sound of each subsequent effect, one atop the other, until your signal hits the amp as the accumulation of everything that has happened before it got there.


    Guitar amp


    Your amp (see Figure 2-4) is where it all gets louder — in effect, where the signal is translated back into sound waves in the air that your listener can hear — but even at this seemingly final stage, plenty more happens to your sound than just the “gets louder” part of the equation.
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      Figure 2-4: Most guitar amps do a lot more to your signal than merely making it louder.

    


    The circuitry within most guitar amps contains several stages that shape your guitar signal in a variety of ways, one after the other, and much of this alters and enriches your guitar tone, above and beyond merely amplifying it (as I explore in much, much greater detail in Part III). After your signal goes in through the input in the front of the amp, it hits:


    
      	A preamp stage: This stage increases its strength and also, in some cases, adds some slight distortion that enhances its texture, the way an overdrive pedal does. Many amps have multiple preamp stages.


      	A tone stage: This stage alters the signal’s frequency content somewhat, according to how you set this stage’s controls.


      	An output stage: Here the signal is ramped up even further, ready to be pumped through an output transformer that blasts it through the speaker, but where additional body and texture is also added.


      	A speaker: The speaker pumps the signal back into the air for you to hear, and it also adds some of its own sonic character to everything that has come before.

    


    As your signal finally comes out through the speaker, completing its long journey from the guitar, what started as a pure, white beam of light it is now a bold, multidimensional rainbow. It is much enhanced from the condition in which it started its journey, and even what comes out of the amplifier is considerably different than what went in — very different than it would look if it had just been processed by a simple, clinical “make it louder machine.” Your signal is now truly the culmination of everything that has happened to it from guitar to speaker; and if you have been considerate in your selection and use of all of those little links in the chain, it sounds a lot better, too.


    Gathering Accessories: Every Ingredient Matters


    Just as you wouldn’t save long and hard for a vintage Chevy Camaro then put a pair of low-budget retreads on it before screaming up the coast on Highway 1, you might think twice about surrounding your carefully selected electric guitar with cheap accessories. Inferior accessories may prove frustrating at best and rob you of some of that preciously crafted tone at worst.


    Consider that your strings and your pick originate each and every note, and your cables (also called cords) carry them to your pedals and amplifier, and you can see how poor or faulty examples of any of them are likely to impede your bigger items — guitar, pedals, amp — from sounding their best. I’m not implying that you need to spend a lot of money on the extras such as cables, strings, pickups, and other bits and pieces, but I do recommend that you do your research and source these things wisely. And above and beyond that, it’s simply worth being aware that all of these can also make a big difference to your sound.


    Aside from the poor/better/best relationship, different types of these accessories can simply sound different and may therefore be part of your consideration in an effort to achieve a specific sound. In the following sections, I explore strings, cables, and picks both for the sake of quality and for variety.


    Strings


    What else can you change for less than $5 and so drastically alter the sound and performance of your guitar? Well, your guitar pick, sure — and I deal with that in a following section — but your strings are a great way to fine-tune your tone, yet they’re so often underappreciated amid all the talk of the big-ticket items. Your strings are literally where the sound originates, so these six humble wires are definitely worth some consideration.


    Most guitarists think about their strings, when they think about them at all, more in regard to feel than to sound: Are they the gauge that gives me my desired playing feel under the fingers of my fretting hand? If so, I’m likely not to apply much cranial exertion over them until they get a little tired and old, or one breaks, and I need to replace them. Beyond that, most of us find a brand that works for us and stick with that, or semi-randomly grab whatever brand is on the shelf in our price range, and slap ’em on. Strings of different compositions have slightly different sounds and playing feels, though, so you can tailor both of these crucial factors to your liking by shopping the market wisely.


    Investigate these types of strings to find what works best for you:


    
      	Nickel-plated: These are the most common types of strings for electric guitar, available from all major brands. The steel wraps of the wound strings on these sets are plated in nickel, which gives an ever-so-slightly round and mellow tone to the otherwise bright, powerful steel cores and steel plain strings. These strings tend to have a bright, balanced tone when new, though they sound duller as they age. Sometimes you need to do your research to discern nickel wound from pure-nickel wound; the former often just says nickel, but if it doesn’t say pure there’s a good chance they are nickel plated (see Figure 2-5).


      	
        Pure-nickel wound: The most common type of string up until the late 1960s when nickel became more expensive, these are still fairly widely available, but they typically cost a little more than nickel-plated strings. (These are also shown in Figure 2-5.) The wrap wires on the wound strings in these sets are made from pure nickel, giving a somewhat softer feel and a warm, rich tone. These strings tend to give the impression of lasting a long time, too, because they don’t suffer the quick decrease of perceived brightness found from some other types.
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          Figure 2-5: Nickel-plated (left) and pure-nickel wound (right) are both popular, but check labels carefully to be sure you know what you’re getting.

        

      


      	Modern alternatives: Several major makers offer alternatives such as strings made from cobalt, titanium, high-carbon, and/or stainless steel, plus chrome-wraps and other materials. For the most part, these options offer maximum power and brightness. The downside in some cases is a considerable decline in brightness at the end of the life span of some varieties, though many are quite long lasting.


      	Coated strings: You can also find several varieties of strings that are coated with an extremely fine sleeve of protective material (the term nanotechnology is often bandied here) that helps to repel moisture and finger oils, thereby preserving the life of the string. Some players swear by them, while others have issues with the feel and/or sound.

    


    [image: tip.eps] In addition to these broad varieties, strings can vary widely in outright quality. Because brands and types are changing all the time, I can’t simply point you toward the best strings here (and that choice varies for different players, too). However, it is worth paying the little bit extra for American or European-made strings, in most cases, and doing your research to discover which brands tend to be preferred by players of different styles.


    Two other broad categories worth your consideration are roundwound and flatwound strings, terms that describe the wraps of the wound strings only. Flatwounds were the most common strings of the ’50s and early ’60s and remain popular with jazz players in particular. If you’re not a jazzer, or a player of some other style seeking period-correct authenticity in your strings, chances are you will want to play roundwounds anyway. Roundwounds offer the standard bright, twangy tone most common in rock, blues, country, pop, and so on, whereas flatwounds give you a slightly warmer, mellower tone and a smoother playing feel.


    Cables


    Variously referred to as cords, cables, and leads, these wires carry your sound to whatever is going to help the wider world hear it, so they are an important part of the tonal equation. Plenty of cheap cables out there might work, but they will most definitely dull your sound — and often they don’t even work for long, or are noisy and microphonic (meaning they clunk when you slap them on the ground) even when they do technically function. You don’t have to spend a small fortune on satisfactory cables — although you certainly can if you try — but it is worth avoiding the super-cheapo options out there and investing in something that won’t degrade your tone before it even hits your first pedal or your amplifier.


    [image: tip.eps] You can spend more than $100 on a 15-foot guitar cord if you really want to, and some of these audiophile-grade cables do sound superb. But when you get beyond the $30 to $40 mark, it really is a game of diminishing returns, and you can often find perfectly decent 15- to 20-foot cables for around $20 if you shop carefully.


    If you feel you need to invest in better cables, do some research online, read the reviews, and learn which types guitarists are favoring in different price ranges. Then, ideally, track down a guitar store that stocks a few (taking your own current cables along to compare, if you can) and try a few in person.


    [image: tip.eps] After you acquire a good cable or two, you should also care for it to get long-lasting service from it: Avoid stepping on it or setting any amp or equipment on it when it’s lying on the floor, and don’t wind it too tightly (never wind a cable by stringing it tightly between your thumb and elbow, which can break the wires internally at the points where the cable makes the turn).


    [image: remember.eps] One other consideration for your cable purchase involves length. However good the cable, your signal will diminish ever so slightly the longer the wire that carries it. There usually aren’t any real detrimental effects from cables of 20 feet or less, but if you can get away with 18 or 15 feet and still have enough room to roam as needed, so much the better. And remember that you also need a good cable from the last pedal in your pedal selection onward to the amp, and not just from the guitar to the first pedal, as well as good-quality cables between the pedals. Every link in the chain that carries the signal is of importance.


    Guitar picks


    If your strings are where the sound originates, your pick is what sets those strings in motion. (See some examples of picks in Figure 2-6.) It stands to reason, then, that guitar picks of different styles and materials act slightly differently upon those strings and elicit different sounds as a result.


    
      [image: 9781118899991-fg0206.tif]

      Photograph by Dave Hunter


      Figure 2-6: Different picks can introduce different sounds and playing feels to your music.

    


    Here are the three main factors influencing guitar picks:


    
      	Gauge (thickness): Most players’ first consideration, the thickness of the pick determines the playing feel — whether it feels firm against the strings when you strum, has a little give, or is somewhere in between. Thickness also plays a big part in how a pick sounds: The thicker the pick, the more energy goes into the string when you pluck it, rather than dissipating in the bending of the pick, resulting in a louder, bolder, firmer tone. Thinner picks sound softer, lighter, and janglier.


      	Shape: More precisely, the shape of the picking edge (often a corner, of sorts) plays a big role in forming the timber of the note. A sharp or pointed picking edge presents more clarity and elicits a brighter tone with more harmonic overtones. A wider, more rounded edge blurs the higher-harmonic content ever so slightly, emphasizing lows and mids and giving you a warmer tone. Many picks have both types of edges in one — the front edge and the two back corners — so you can swap these characteristics without even changing picks.


      	Material: Naturally, the stuff that a pick is made from influences its rigidity, but even beyond that, different materials often sound different, even when in two picks of the same shape, thickness, and flexibility. Different types of standard plastic and nylon picks can even sound considerably different, but there are several makers out there (explore V-Picks, BlueChip Picks, and Red Bear Trading) that have won many devoted players for their use of original and supposedly tone-enhancing materials.

    


    [image: tip.eps] The cool thing is about all this pick talk is that you can easily try a wide variety of picks for just an outlay of a few bucks (or maybe a couple dozen bucks if you go for some of the more advanced-technology picks available today). Even at the higher end of the pick price range, this is one of the easiest and most affordable ways to modify your sound.


    [image: remember.eps] And then there’s the sound of no pick at all. What’s the sound of one hand clapping? Mostly a barely audible swoosh-swoosh-swoosh. The sound of playing the guitar without a pick, on the other hand — using just your bare fingers — can be extremely pleasing, effective, and musical, and is certainly worth trying after you get the hang of it. Using bare fingers generally elicits a warmer, rounder tone from your strings, but also one that is often extremely dynamic, and with some extra snap and pop if you grab the strings slightly when plying (or vary your attack throughout). Adding some fingernail edge to the bare fingertips gives you a hybrid sound somewhere between flesh and pick.

  


  
    Chapter 3


    Aural Delights: Variety in Tone


    In This Chapter


    [image: arrow] Exploring the importance of variety in guitar tone


    [image: arrow] Achieving different sounds from the same equipment


    [image: arrow] Considering what gear you need


    


    The vast majority of beginning guitarists start their tone quests by chasing the sounds of famous players, and there’s nothing wrong with that. In most things — whether it’s painting, cooking, web design, or music — you learn best by following examples that have gone before and discovering, bit by bit, the ins and outs of how the classics were achieved. With this in mind, I run through the basics of some legendary guitar tones in this chapter to get you started with the broader consideration of crafting new and various sounds.


    After you become good at replicating some iconic guitar sounds from the past, or even the present, you’ll have an easier time rearranging those building blocks into something entirely original. On one hand, you don’t have to sound original, and if you continue to enjoy copying classic tones and using them in your playing (if you’re in a cover band or tribute band, for example, and don’t need to stray from that ethos), that’s absolutely fine. On the other hand, if you’re seeking creative expression for yourself as a musician — and particularly as a songwriter, or a creative contributor to original recordings and performances — there’s a lot to be said for sounding like yourself.


    Classic Tones: Sonic Variety in Legendary Recordings


    Guitarists might not agree on much, but they can probably agree that there’s no one best sound. One player might rave over Carlos Santana’s tone in the 1970s and ’80s, while another might freak out about Mark Knopfler’s tone on the first couple of Dire Straits albums, and the next goes gaga over Slash’s playing on Appetite for Destruction. They are extremely different, yet each is an acknowledged classic. As such, you can learn a little from listening to each of them, too.


    You can find even more examples of classic setups and legendary recordings in the Part of Tens toward the end of this book (ten of each, in fact), but I kick things off here with a look at those three classic artists’ rigs, used to create three very different — yet equally legendary — sounds:


    
      	Carlos Santana: From his Woodstock performance in 1969 right up to the present day, Carlos Santana’s gear has evolved quite a bit, yet he has always sounded like Santana and always earned attention for his tone. Looking at his mid-’80s rig, when the main elements that he continues to use today came about, you find him achieving that hot, rich, singing, and über-sustainful sound with an early Paul Reed Smith guitar with humbucking pickups and a vibrato bridge, and a Mesa/Boogie Mark Series amplifier, with its cascading-gain lead channel. Other elements occasionally came and went, but these were responsible for the archetypal Santana tone.


      	Mark Knopfler: Knopfler made a huge impact on the guitar scene in the late ’70s with the release of Dire Straits’ eponymous debut album and the follow-up, Communiqué. He and the band went on to even greater fame and success in the years that followed — during which his gear also changed up some — but he made the most impact with the clean-yet-rich Stratocaster tone of “Sultans of Swing” and “Lady Writer,” which he introduced into an otherwise rock and punk-populated guitar world. His main ingredients there were a vintage early ’60s Fender Stratocaster and an old, brown early ’60s Fender Vibrolux amp, often with a compressor pedal in between.


      	Slash: The Gibson Les Paul was suffering what might have been an all-time low in its popularity in the mid-’80s before Slash brought it roaring back into the spotlight — along with big rock riffs in general (sans poodle hair) — on Guns N’ Roses’ 1987 debut album, Appetite for Destruction. The guitar he used on the recordings and the subsequent tours was a reproduction made by Kris Derrig (that is, a copy) of a late-’50s sunburst Les Paul. Gibson probably owes a debt of thanks to the copy artists for once, considering the popularity of the Les Paul following Slash’s breakthrough. Rammed through a Marshall JCM800 stack (and possibly another earlier Marshall in the studio), that faux Les Paul, with a little wah-wah now and then, created the sound that brought rock back to stay via songs like “Sweet Child O’ Mine” and “Paradise City.”

    


    Spicing Up Your Music with Tonal Variety


    Vive la différence, as the great French guitarist once said, and it’s a motto you can take into your own guitar-tone crafting, too. Plenty of noteworthy guitarists go through their careers without dramatically changing their sounds, but that’s also a testament to the fact that many great players sound like themselves no matter what they play. (For some interesting anecdotes in this regard, consider the fact that Jimmy Page, thought of by guitar-playing fans as a Les Paul and Marshall guy, made many of his early recordings using a Telecaster and a small Supro amp, and Jimi Hendrix recorded one of the “all-time great Strat songs,” “Purple Haze,” on a Telecaster borrowed from his bassist, Noel Redding.)


    Taking whatever gear you have to hand and creating just about any sound required for the music is one of the great skills of the versatile guitarist, it and has landed plenty of players with gigs that made them famous. Sure, certain guitars and amps are ideally suited to certain types of music, but you should never let the gear stop you from getting the job done. Just about anything will work in a pinch, if you apply some creative thinking and, most of all, the right energy and attitude in your playing.


    [image: remember.eps] Learning to achieve a great variety of sounds, and more importantly, to sound like yourself, sets you up for success in a wide range of playing situations and prepares you for whatever may come up. It also sets you on your way to being a more expressive musician, and one who is noted for his or her distinctive and individual style.


    Achieving variety in your sound


    However impressively you may be able to sound like another great player out there, that acknowledged “great tone” — like any flavor you overindulge in — gets tiring after a time, both to you and to your listeners. Spicing it up with some variation is a great way to awaken the ear, to grab some fresh attention, and also to renew your own interest in playing. And be aware that different sounds don’t necessarily mean different gear. Plenty of legendary artists have achieved distinctive signature tones using the same rigs as other artists who sound very different.


    For some quick examples of how you truly can get one guitar-and-amp setup to sound completely different, check out these examples of major stars who use very similar gear but come out sounding nothing like one another (and be aware that very few, if any, effects are used in most of these examples; add a few pedals and the sky’s the limit for changing up your sounds):


    
      	Clean country versus crunchy rock’n’roll: Playing with Johnny Cash in the mid-’50s to early ’60s, Luther Perkins used a Fender Esquire (like a Telecaster, but with just a bridge pickup) and tweed Fender amps from the ’50s for his legendary boom-chica rhythm style and simple but effective leads, establishing a classic clean-country tone in the process, as heard on song like “Folsom Prison Blues” and “I Walk the Line.” Bruce Springsteen, on the other hand, used his Esquire and a tweed ’50s Fender Bassman to grind out juicy, cranked-up rock’n’roll lead tones when required, as heard on late ’70s recordings like “Candy’s Room” and “Darkness on the Edge of Town.” A twist of the volume knob — and a major change in playing style — is all that’s required to make the transition.


      	Classic blues versus alternative rock: B. B. King has used his Gibson ES-355 and a range of amps, often a Fender such as a Twin Reverb, to produce one of the archetypal electric blues tones. Check it out on “The Thrill Is Gone” or “When Love Comes to Town” (with U2). Tad Kubler of The Hold Steady achieves a very different sound with his ES-355 into a range of simple, medium-sized tube amps including ’50s and ’60s Fender Deluxes and Vox-style amps simply by cranking up the volume (and occasionally adding an effect or two), as heard on “Sequestered in Memphis” or “I Hope This Whole Thing Didn’t Frighten You.”


      	Seminal surf versus proto-punk: As played by Don Wilson and Nokie Edwards of The Ventures, at least, the sound of surf is a Mosrite into a big Fender Showman amp, kept clean and clear with just enough bite to give it some edge. Put similar ingredients into the hands of Johnny Ramone, though, and you get thudding power-chord punk. Ramone’s use of a Marshall amp makes somewhat of a difference, perhaps, although not as much as you might think — they were both powerful tube amps, more alike inside than they were dissimilar. Compare The Ventures’ “Tomorrow’s Love” and “Them from a Summer Place” to The Ramones’ “Blitzkrieg Bop” and “I Wanna Be Sedated,” however, and they couldn’t be further apart.

    


    Sounding like yourself


    Think of the most famous, revered, and admired guitarists in the history of popular music, and they all sound unmistakably like themselves. This individuality is partly to do with the way they play, of course, but it also owes a lot to their signature sound. Listen to a playlist that includes entirely new recordings by the likes of Eric Clapton, B. B. King, Ritchie Blackmore, Angus Young, Pat Metheny, Eddie Van Halen, Brian Setzer, Zakk Wylde, Tom Morello, Joey Santiago, and Nils Cline, and — provided you’re familiar with their classic work — you’re likely to be able to identify most of them from their sound and style.


    After you’ve gained some experience in crafting tones along the lines of the great guitarists who have gone before, it can be extremely liberating to work on your own signature sound.


    [image: tip.eps] You shouldn’t have to buy anything new to craft a fresh sound (or nothing much, at least), as long as your existing ingredients are serviceable and of a decent quality. Try these simple ways of mixing it up a little:


    
      	If you’re in the habit of playing on one pickup all the time, switch to a different one, adjusting your amps to suit, if necessary.


      	If you keep your guitar’s volume and tone controls full up, maybe dial them down a little to see what happens.


      	Turn all your amp’s controls to 0, take a few minutes to forget your usual settings, and dial in something completely different.


      	Check out some guitar forums and chat rooms to discover what settings players with the same gear as yours are using to achieve different sounds.


      	Listen closely to some music you like that’s made using a completely different rig from yours, and then try your best to replicate the sound with what you’ve got.


      	Beyond all of this, apply what you discover throughout the rest of this book to throw a little variation into the mix, and see if that new sound, however slight the change, doesn’t perk you up a little!

    


    Also, there’s a lot to be said for shooting for an original sound right out of the box. If you have no real interest in copping classic tones, then to hell with it, don’t. Follow your own stars right from the beginning, seeking out guitar, effects, and amp sounds that resonate with you as a creative artist, hone them, and follow your own path. You’re guaranteed to carve a distinctive niche for yourself as a player.


    [image: remember.eps] Ultimately, be aware that the key to sounding like yourself lies in your hands and your head more than anywhere else. The way a player attacks the strings — the nuance, dynamics, and subtleties of the playing technique — usually has a bigger influence on how he or she sounds than any other single ingredient in the rig. Try to play mindfully, being keenly aware of the variations in sound produced when you simply play the guitar differently, and you will quickly develop an original voice.


    Gathering the Right Tools for the Job


    You shouldn’t need to buy anything new if you already own decent gear that’s at least moderately versatile. If you’re looking to make some changes, though, or shopping for your first quality guitar and/or amp, getting the right type of equipment in the first place is really helpful.


    I round out this chapter by making some general suggestions regarding rig types, which may point you in the right directions for different particular needs. All of these suggestions are just basic starting points, though, and should be developed in context with what you discover in the more detailed discussions throughout this book.


    The Swiss Army knife rig


    If you’re not at all sure yet what kinds of sounds you’re looking for from your equipment, then you need options. Several types of amps out there are designed to offer a broad range of sounds — some of them, a little of just about everything — as well as some guitars and effects pedals that are particularly versatile, too. Many of these are also great solutions if your playing situation requires that you jump between extremely different sounds from song to song, or mid-song even, as many gigging cover bands may require.


    [image: tip.eps] I believe that you’re better served as a guitarist by settling on just a handful of core sounds and concentrating on your playing more than on turning knobs and flipping switches. Even so, each of the following versatile items is a good piece of equipment in its own right and may present a good starting point for homing in on a few sounds that really work for you and your music.


    
      	Modern multichannel tube amps: Many makers offer footswitchable multichannel amps that give you everything from blackface Fender-style cleans, to Vox crunch, to Marshall leads, to high-gain California extremes, all in one package (see Figure 3-1 for an example). Mesa/Boogie’s Mark IV and Mark V, Fryette’s Sig:X, and Bogner’s Goldfinger are all pretty expensive but do a lot of tricks for the money. Explore these types of amps further in Chapters 8 and 9.


      	
        Digital amps: For the maximum number of amp sounds in one box, and lots of effects and speaker cabs too, the current crop of digital emulating amps packs a big punch. Fractal Audio System’s Axe-FX range, Line 6’s long-running modeling amp line and compact POD units, and several others on the market pack an astounding number of sounds into a single unit. Explore digital amps further in Chapter 8.

        
          [image: 9781118899991-fg0301.tif]

          Photograph courtesy of Fryette Amplification


          Figure 3-1: Multichannel, multifeatured amps like this Fryette Sig offer a plethora of features to craft several different classic sounds.

        

      


      	Multi-FX units: If you don’t know where to start with your pedal collection (if you feel you need several effects pedals in the first place), a relatively affordable multi-FX unit may be the way to go. Makers such as Zoom, Korg, DigiTech and others manufacture products that offer several types of distortion, modulation, filter, delay, and reverb effects in a single floor controller (some of which contain amp modeling, too), at prices starting below $100 for the more compact units.


      	Switchblade guitars: Several guitars on the market have design features and advanced switching options that aim to give you a little of everything from the main blueprints for electric guitar tone, namely Gibson and Fender. Paul Reed Smith was one of the first makers to become popular with a range of guitars carrying multiple humbucker and single-coil sounds, and a design hybrid somewhere between the Big G and the Big F. Other high-end makers such as Don Grosh, Tom Anderson, John Suhr, and several others produce extremely versatile guitars.

    


    The beauty of simplicity


    If you know what you want, sticking with the simple rig can be rather Zen. It doesn’t work for everyone, and some players do need a wide range of very different sounds on tap at the stomp of a switch. But forgetting all the tweaking and adjusting and fussing by using a simple amp (see Figure 3-2) and just concentrating on your playing often does wonders for your connection to your music.


    
      [image: 9781118899991-fg0302.tif]

      Photograph by Dave Hunter


      Figure 3-2: Fewer knobs means less fussing and more playing — and what remains is more than enough for plenty of great guitarists to make great music.

    


    If you think a simpler setup may work for you, try answering these questions:


    
      	Do I really need to have four, five, or six or more completely different sounds available to me, all footswitchable, or am I maintaining all this variety just for something to play around with?


      	What sounds and settings am I using when I feel at my very best as a player?


      	When I do make either subtle or dramatic shifts in my core sound, does it really make a difference to quality of the song? To the audience?


      	Could I get by with just one good clean or semiclean core sound and a few different flavors of overdrive and effects via three or four effects pedals?

    


    Even if you feel you need several different core sounds from a multichannel or digital amp, try some extended rehearsal sessions using just one or two of your favorite sounds, adjusting tones and lead settings via your guitar’s controls or an overdrive pedal or two. As with so many things in life, cutting out the variables often leads to more clarity and less clutter in your playing and to a more direct connection to your instrument.


    There’s no one best anything


    As you proceed with your quest for the ultimate electric guitar tone, remember that there’s no one best sound, no one best guitar, pedal, or amp, and by extension to that, no one best way of playing, either. The wonderful thing about music — and life, really — is the infinite variety that keeps it fresh and keeps us fresh. What works perfectly for one band, or even one song, may not fit the bill at all for the next; what sounds amazing to you today may sound old and tired a few weeks from now. Getting stuck in a rut or insisting on the supremacy of any type of sound is often the death of creativity and doesn’t help you grow as a player.


    As you search through the online forums and chat rooms frequented by tone-seeking guitarists, you’ll find a lot of strong opinions declaring that this amp or that guitar is the very best of its type — opinions that are often expressed by someone who just paid a lot of money to acquire that very thing (or who is trying very hard to sell you one). Try to retain an open mind, avoid being swayed by the implied authority of anyone shouting loudly that his or her piece of gear is the greatest, and try things for yourself, whenever possible.


    Great musicians have made astounding and creative music using just about any and every type of electric guitar, amp, and effects pedals under the sun, so you shouldn’t let some flavor-of-the-month opinion sway you from making beautiful music with what you’ve got, or influence you into spending more time shopping than you actually do playing. Believe me, whatever the crowd declares to be “the very best ever” today is more than likely to be the same piece of gear these same musicians are trying to sell just a few months down the road, while they chase the new latest and best thing, whatever that turns out to be.


    You’re extremely fortunate to be living and playing in an age when better guitars, effects, and amps are being built than ever before, and there is absolutely no shortage of great gear — both affordable and extremely expensive — on which to make music. Tastes vary, tones vary, requirements vary, and there is simply no one best anything.

  


  
    Part II


    Grab a Guitar: It’s Your Signal Generator


    [image: 9781118899991-pp0201.tif]


    [image: webextras.eps] Visit www.dummies.com/extras/guitaramps for an article on guitars.


    In this part …


    
      	Recognize the major electric guitar designs and understand their differences.


      	Track the evolution of the electric guitar.


      	Explore the woods and components that contribute to differences in guitar tone.


      	Discover how guitar pickups, electronics, and hardware function and how they differ.


      	Master cleaning and caring for your electric guitar.

    

  


  
    Chapter 4


    Understanding the Major Electric Guitar Designs


    In This Chapter


    [image: arrow] Finding out about different electric guitars


    [image: arrow] Discovering which guitars are best for different genres of music


    [image: arrow] Exploring the effects of woods and body designs on tone


    [image: arrow] Investigating the importance of neck shape and composition


    


    The guitar is where it all begins. However much your effects pedals and an amplifier further down the road may shape your sound, it is generated by the guitar in the first place. If a certain tone or frequency content isn’t there to begin with, it isn’t going to be added by anything that comes after.


    Given the guitar’s significance as your signal generator, you need to understand everything that affects the tone and quality of that signal right from the start if you’re ever going to master creative ways of shaping it with the other parts of your overall setup. An effects pedal can add distortion or boost the treble that your guitar already possesses, or an amplifier may accentuate the bass frequencies in the signal that comes in through its input if you set its controls to do so, but neither is going to create, for example, a twangy piano-like low-E string or shimmering high notes if the quality and frequency of those notes hasn’t originated with the guitar.


    Understanding your entire signal chain is the only means of understanding how to thoroughly shape your sound and of avoiding the frustration of not getting the results you seek from anything further down the line. This chapter gives you a thorough grounding in the wide and wonderful world of electric guitars and unveils what makes different designs tick as the originators of your sound — and what makes them sound different in the process.


    Finding Your Way around a Guitar


    If you’re looking into many of the more-advanced tone-shaping techniques that this book explores, chances are you already know your way around an electric guitar. If you’re a beginner hoping to get an understanding of these issues, though, that’s fine too. In that case, I start you off with a look at the constituent parts of the electric guitar (see Figure 4-1). Guitars come in many different types, but all should have some version of these basic features and components.


    
      [image: 9781118899991-fg0401.tif]

      Photograph by Dave Hunter


      Figure 4-1: Plenty of different styles of electric guitars are available, but all have these basic ingredients, in one form or another.

    


    Tracking the Evolution of Electric Guitar Designs


    The electric guitar evolved and developed over more than half a century, and many different types of guitars remain viable in the hands of musicians working today. Virtually every truly significant electric guitar design released since 1950 is still in use in the 21st century, making music in the hands of leading artists, and some that are even older than that remain popular in certain genres of music. You can’t say that about many other technologies.


    The more you know about the development of this musical instrument we all know and love, the more you’re likely to cherish the music you make with it. Consider that, unlike so many products put on the market today, the electric guitar came about at the hands of musicians, for musicians, to meet a very real need recognized by performers, and that’s a pretty cool thing. The electric guitar has always been the people’s instrument, the working-class hero of the musical world. It was brought about to do a job — and has done it very well since before World War II.


    In the following sections, I dive into the history of this hallowed music maker and then start to take it apart a little.


    How the electric guitar changed the world


    When the electric guitar arrived in the late 1930s and then became far more viable in the 1940s and ’50s, it changed the face of popular music, and therefore culture, in ways that have never been undone.


    The guitar is the single most popular musical instrument in the world today, but that wasn’t the case in the 1920s and ’30s. Back then, it was a minority instrument, superseded in popularity by the banjo and mandolin in the stringed-and-fretted family and by plenty else in the horn section. Nevertheless, guitarists were frequently included in larger dance orchestras; they just had trouble being heard much beyond a chunka-chunka rhythm at the back of the stage.


    In order to get themselves heard and get into the spotlight, guitarists of the late ’20s and early ’30s began devising clever ways of making the guitar louder. The electric guitar, plugged into an amplifier, turned out to be the most successful method.


    As more and more successful electric guitar models hit the market, not only was the guitarist able to become a soloist — and therefore, a star — in his or her own right, but this change in the way the instrument was heard also made the small musical group (also known as a combo) viable. You could now entertain a large crowd in a concert theater or power a dancehall with a couple guitars, a bass, and a drummer. If this development wasn’t entirely the death knell for the big band, it certainly signaled a major shift in the course of popular music.


    As the late ’40s rolled into the early ’50s, small jazz, country, and blues combos begat rock’n’roll, the first musical genre undeniably dominated by the electric guitar. This energetic music spoke to the hearts of a younger generation, one now dubbed teenagers, and gave them an outlet and a form of expression separate from the old mores and social constrictions of their parents’ pre-War ways. Rock’n’roll essentially gave birth to youth culture, and youth culture has fed and inspired popular music ever since. Boom: World changed!

    


    
      A concise timeline of the electric guitar


      You may think electric guitars have come a long way from the first commercially available models, but it’s amazing how many aspects of very old guitar designs are still in use today. This timeline takes you through the most significant early developments in the field:


      
        	1931: Electro-String (which later became Rickenbacker) developed the first significant and commercially available electric guitar pickup. Invented by guitarist George Beauchamp and engineer Paul Barth, the horseshoe pickup, named after the shape of its magnet, appeared on Electro’s aluminum-bodied “frying pan” guitar in 1932.


        	1936: Gibson released the ES-150, a traditional acoustic archtop guitar with a built-in electromagnetic pickup. The first production electric guitar from an established guitar maker, it carried a pickup (soon known as the Charlie Christian pickup for the jazz guitarist who used it) that was used on the EH-150 lap-steel guitar unveiled the year before.


        	1946: Machinist Paul Bigsby built a solidbody electric guitar for Country & Western artist Merle Travis. He built several others before giving up guitar making to establish his famous vibrato business, but these were among the first solidbody guitars played by major artists.


        	1949: Gibson introduced the hollowbody ES-175, its first guitar made with a maple-ply top and back. It became a major favorite of jazz guitarists.


        	1950: Leo Fender officially released his Broadcaster (later known as the Telecaster), the first mass-produced solidbody electric guitar.


        	1952: Gibson debuted its first solidbody electric guitar, the Les Paul Model, originally made with single-coil P-90 pickups, an unusual wrap-under trapeze tailpiece, and a gold finish on the top of its body.


        	1954: Fender introduced the Stratocaster, with three pickups and an ingenious new vibrato. It proved to be the most influential design in the history of the electric guitar.


        	1955: Gretsch released its Chet Atkins Hollowbody and Solidbody models, named for their new star endorser. They became favorites of early rock’n’rollers and remained mainstays on the rockabilly scene long after.


        	1958: Gibson changed the Les Paul’s finish to sunburst, which, along with the humbucking pickup added the year before, eventually made it the most valuable standard-production electric guitar on the vintage market.


        	1958: Gibson continued a banner year: The influential ES-335 semi-acoustic model was released, to near-instant acclaim, and the futuristic Flying V and Explorer were unveiled. The latter two weren’t fully appreciated until several years later but are now acknowledged as icons of electric-guitar design.


        	1958: Fender introduced the Jazzmaster. Originally aimed at jazz guitarists, it would instead — in time — become a favorite of many punk, new-wave, and alternative artists.


        	1961: Gibson changed the Les Paul’s body style to a thin, double-cutaway design with two sharply pointed horns — a guitar known after 1962 as the SG.


        	1963: Rickenbacker designed the 360/12 electric 12-string, which was soon a favorite of both the British invasion and the American folk-rock scenes.


        	1965: Leo Fender sold his groundbreaking company to the Columbia Broadcaster Corporation (CBS).


        	1969: Gibson’s long-time owner CMI sold the company to the Ecuadorian Company Limited, later known as Norlin.

      

    

    


    Why the classic designs still work for you today … or not


    Not many things conceived in 1950 are still as relevant in their fields today as is the humble electric guitar. Plenty of professionals still play Fender Telecasters and guitars much like them, which are constructed to a template that is virtually identical to that in which the model was first conceived more than six decades ago. And sure, other guitar designs have evolved from that simple, bolt-neck, plank-bodied instrument, but the basic ingredients, and the way in which they are put together, have still been around for a long, long time. How has the electric guitar retained such staying power?


    Consider these possible answers to that question:


    
      	Designers and manufacturers got it right very early on. Guitar makers developed their models at a pretty rapid pace from the 1930s to the 1950s, prototyping and thoroughly testing different designs and components until the instrument reached a very viable format. By the middle of the 20th century, electric guitars had evolved so much that there wasn’t much further to go.


      	The classic sounds are just what we’re familiar with. People today may still love many of the original electric guitar models because these were the instruments used on so many classic rock’n’roll, blues, country, and rock recordings. Put another way, that’s what our ears are familiar with, so that’s what we keep seeking.


      	It’s simply a very expressive instrument. The fact is that the basic electric guitar with electromagnetic pickups is an extremely versatile and expressive creative tool. It generates an electrical signal that not only carries a good-sounding replication of the sound of a guitar that can easily be amplified but also can also be melded, molded, and transmuted in myriad ways — which is what much of the rest of this book deals with. It’s a rugged performance tool and a great thing with which to make music, and for plenty of guitarists not much else is required.


      	And for the devil’s advocate: Maybe my premise isn’t entirely valid. Musicians today do still use guitars that are outwardly much as they were presented in 1950 (Telecaster), 1954 (Stratocaster), and 1958 (Les Paul Standard with humbuckers), but several small refinements and innovations have brought improvements to the format that plenty of players appreciate. Neck shapes that are more comfortable to play, vibrato bridges that stay in tune better, hum-cancelling pickups, and plenty more represent significant advances on the electric guitar as originally conceived.

    


    And although the classics of electric guitar design are very much still in use and form the foundations of nearly everything that has come along since, I can’t neglect to mention the great skill and originality of many guitar makers working today. I truly feel you can purchase a wider range of guitars today that are of a better quality than ever before available, and plenty of their makers are using extremely creative original designs, too.


    Examining Solidbody Electric Guitars


    Archtop is shorthand for the big, hollowbody guitars, both acoustic and electric, with f-shaped soundholes that proliferated before solidbody guitars. (Some solid and semisolid electrics, such as the Gibson Les Paul and ES-335 respectively, also had arched tops, but the term used on its own usually refers to fully hollow guitars.) The solidbody electric guitar came about to answer several of guitarists’ very real needs, as a clever refinement of the majority of earlier electric guitars, which were essentially acoustic guitars with add-on pickups. Although they succeeded, in the general sense, in helping to make the guitar as loud as the loudest instruments in the band, and therefore to get guitarists heard, they had several shortcomings that needed to be addressed for the guitar to reach its full potential as an amplified instrument.


    Following are several benefits realized by solidbody electric guitars when compared to earlier fully acoustic electrics:


    
      	Resistance to feedback: The large, hollow bodies of early archtop electrics were extremely prone to feedback at high volumes. One of Leo Fender’s stated goals in developing his solidbody electric in 1949 (released 1950) was the elimination of this nuisance, which had until then restricted how practical electric guitars were at high volume.


      	Improved sustain: The fully acoustic-electric guitar dissipates a lot of vibrational energy into resonance within the body. Solid wood, with solid string anchors in the form of a firmly fixed bridge, avoids the same amount of dissipation and brings a lot more sustain to the instrument.


      	A bright, cutting sound: A good acoustic archtop electric guitar can sound great, undoubtedly, but it can also be somewhat boomy (with an overemphasis of low frequencies) and occasionally dull or muted, too. The solidbody electric introduced a sharper, more clearly defined tone with a firm low end and biting highs, all of which helped it cut through the band on a loud stage or in a cluttered recording.


      	Durability: Bump it, drop it, or accidently swing it into a tenor saxophone, and a solidbody guitar is less likely to crack and splinter than a fully acoustic electric.

    


    The majority of solidbody electric guitars have these several characteristics in common, but many different types are out there, which sound and perform quite differently. In the following sections, I examine some of the major variations between the most popular types.


    From rock to twang with solidbodies


    The solidbody electric category is extremely broad, taking in a wide number of different designs. For that reason, guitars under this heading really are capable of a stunning variety of music.


    Any decent guitar is only as good as what you make of it as a player, and you really can play just about any kind of music on just about any kind of solidbody electric guitar. Put another way, don’t feel restricted in your musical expression by what anyone might tell you are the limitations of the guitar you possess. That said, different types of electrics definitely can excel at different types of sounds and therefore different genres of music.


    [image: remember.eps] So-called bolt-neck solidbodies, which are explained in detail in the section of that name that follows, and especially those with single-coil pickups (discussed in Chapter 5), tend to excel at music that requires brighter, snappier tones. This includes the bold twang of country (typical Fender Telecaster country) or the shimmering jangle of ’60s west-coast pop or contemporary indie rock. For examples, consider the playing of Pete Anderson with Dwight Yoakam for the former, or of Johnny Marr with the Smiths for the latter. Even so, with a little distortion added from a cranked amplifier or an appropriate overdrive pedal, these guitars (a Fender Stratocaster, for example) can still sound mean enough for stinging blues or powerful enough to rock out entirely (think Jimi Hendrix or Stevie Ray Vaughan).


    [image: remember.eps] Guitars with glued-in necks (also called set necks, as detailed in the later section of that name), and especially those with humbucking pickups or fatter types of single-coil pickups (all discussed in Chapter 5) tend to sound a little thicker and warmer (that is, with a greater balance of lows to highs) than bolt-neck guitars. For that reason, they’re often considered ideal for heavier rock and, in particular, singing lead tones. Think of players like Carlos Santana, Slash of Guns N’ Roses, or Joey Santiago of The Pixies. Of course, these guitars can also purr sweetly in the right applications, too.


    Bolt-neck solidbodies


    The bolt-neck solidbody derives its name from the fact that these guitars’ necks are attached to their bodies using fasteners, although in actuality these are usually wood screws rather than bolts. This construction has been a standard format for the electric guitar, and an extremely popular one, ever since Leo Fender introduced the Telecaster (see Figure 4-2) and Stratocaster in the early ’50s.
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      Photograph by Dave Hunter


      Figure 4-2: Fender is the godfather of the bolt-neck electric guitar. Here, a Telecaster from 1957 with plenty of honest playing wear.

    


    Guitar construction using a neck attached with screws (and yes, sometimes actual bolts) has been extrapolated to a great many different designs since these originals first hit the scene, yet they do — as a group — tend to share certain characteristics. Such characteristics are, of course, either enhanced or negated by the many other significant elements of such guitars’ construction, such as their pickups, body and neck woods, hardware, and more, all covered in relevant sections in this chapter.


    [image: remember.eps] Common characteristics of the bolt-neck guitar tend to include


    
      	A percussive snap to the front edge of the note, with an explosive attack


      	A bright, jangly, ringing feel amid their overall tone

    


    Sound aside, guitars with screw-attached necks have the advantage — and this was another of Leo Fender’s goals with the original design — of being somewhat more affordable to manufacture, in many instances, and easier to adjust and repair. For example, a neck angle can be adjusted by putting a shim in the neck pocket rather than the laborious process of removing, adjusting, and regluing a glued-in neck. Or, a broken or badly damaged neck can be replaced entirely, often by the player himself.

    


    
      The impact of scale length on tone


      A guitar’s scale length is the length of the active part of the string, from nut to bridge saddle — the part that vibrates when you pick it to produce the guitar’s sound. A guitar’s scale length has a significant impact on its playing feel (along with other factors such as neck shape and bridge design). For example, the so-called Gibson scale of 24¾ inches feels a little looser and slinkier than the longer Fender scale of 25½ inches. But scale length also has major implications on tone and is one of the most important foundational elements in that regard for any guitar design.


      The strings’ length determines where their overtones, or harmonics, occur (the notes that a musical instrument’s string vibration and resonance adds to its fundamental note) and how tightly packed they are. In this way, scale length literally determines the voice of the guitar in the most fundamental way. The greater spacing of harmonics on longer strings gives an impression of greater chime and shimmer and yields tighter-sounding low strings with a firmer bass response (the typical Fender Stratocaster or Telecaster sound); the more closely packed harmonics of shorter strings increase warmth, thickness, and “fur” in the tone. These are fine points, of course — I’m only talking a difference of around ¾ inch, after all — but every little bit contributes, and scale length is something you can’t change by adjusting some pedal’s or amp’s tone controls.


      As it happens, many other elements of these two major makers’ guitar designs also contribute to their fundamental voices: The pickups and wood choices all further accentuate the bright/warm dichotomy of the Fender/Gibson templates. And many makers use scale lengths somewhere between these two; both Danelectro and PRS, among others, build guitars to a 25-inch scale length. Others mix Gibson-style woods and components with Fender-style scale length, and vice versa, all of which alters the traditional sonic blueprint.

    

    


    Set-neck solidbodies


    A set-neck guitar is one that has its neck attached to its body with glue and is therefore permanently set. All quality acoustic and early hollowbody electric guitars were made with set necks until Fender introduced its groundbreaking solidbody electric of 1950 with a screw-attached neck. Following that, Gibson joined the solidbody revolution with its set-neck Les Paul in 1952, which remains the archetypal example of this breed. Set-neck guitars constitute a broad umbrella these days, with countless designs yielding a wide variety of looks, playing feels, and sounds. But this unifying aspect of their construction does tend to give them certain features in common.


    The most famous, and most influential, type of Les Paul is the model with humbucking pickups (discussed in Chapter 5) and, traditionally, a sunburst finish, elements that came together in 1958 (see Figure 4-3).


    
      [image: 9781118899991-fg0403.tif]

      Photograph by Dave Hunter


      Figure 4-3: The Gibson Les Paul is the archetypal set-neck guitar and is best known in the form seen here, with fat-sounding humbucking pickups.

    


    Funny enough, although original sunburst Gibson Les Pauls with humbucking pickups made between 1958 and 1960 have become the most valuable standard-production electric guitars on the vintage market today (prices upwards of $500,000 for really good examples aren’t unheard of), they didn’t set the guitar world on fire when first released. In 1960, after selling fewer than 2,000 of them in three years, Gibson deleted the design from its catalog, replacing it with the thinner, lighter, more modern-looking SG body style. By the mid-’60s, rock and blues-rock players in particular began to appreciate what the Les Paul could do, and Gibson reintroduced the single-cutaway model (with some slight constructional and component variations — hence the rarity and value of the originals) while retaining the SG in its lineup. Both guitars remain classics of the set-neck category and have inspired countless imitations and spin-offs.


    Common characteristics of the set-neck guitar tend to include


    
      	A thick, full, rich sound, which translates to singing lead tones through a distorted amp


      	Good sustain


      	A slight compression in the pick attack, enhancing a lush playing feel

    


    These days, manufacturers offer all kinds of different models with glued-in necks, so some of the original standards go out the window in some cases.


    Through-neck solidbodies


    A third category of guitar as defined by neck attachment is the through-neck solidbody. A cousin of the set-neck guitar, this style of construction uses a neck and body core formed from the same piece of wood (or laminated pieces of wood), running in one long structure from the tip of the headstock to the strap pin at the tail of the body. The rest of the body, often called the wings, is glued onto the sides of this central body core (see Figure 4-4).
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      Photograph by Dave Hunter


      Figure 4-4: Through-neck guitars like this Firebird have a neck and body core made from the same length of wood, with body wings attached to the central structure.

    


    Manufacturers began using this method of construction in the 1960s as a means of creating a stronger guitar, with enhanced sonic properties of being built from one solid length of wood. Through-neck guitars are often touted as having outstanding sustain; in truth, their sound is probably much like that of many set-neck guitars, depending on the other components used.


    One of the best-known through-neck guitars is the rendition of the Gibson Firebird that was originally made from 1963-65. Rickenbacker also offered a line of through-neck guitars from the early ’60s onward, although these often had semihollow bodies, too (see the next section for more on these). Alembic was a popular maker of upmarket through-neck guitars in the early ’70s, which also featured several other advanced components and electronic, and Yamaha used through-neck construction for its SG2000 guitar in the mid ’70s, which sought to take on the Gibson Les Paul head-to-head.


    Working with Semi-Acoustic Electric Guitars


    Semi-acoustic refers to an electric guitar with a solid center block but acoustic chambers in its outer body wings. You’d think that semi-acoustic guitars would have arrived as an evolutionary step between the acoustic archtop electric of the 1930s and ’40s and the solidbody of the early ’50s, but they arrived good and proper with Gibson’s unveiling of the ES-335 model in 1958.


    Gibson had released new thinline acoustic archtops (those with thinner than usual bodies) in 1955 and ’56 in the Byrdland, ES-350T, ES-125T, and ES-225T, all intended to be easier to play than the big-bodied jazz boxes. Gretsch unveiled its own somewhat reduced-bodied acoustic electrics, like the 6120 (the Chet Atkins Hollowbody). As the solidbody electric gained in popularity, however, guitar makers wanted to capture some of the benefits of those designs in a guitar that would appeal to more traditional tastes. The ES-335 did exactly that — it was an instant hit as a result and has remained one of the most influential electric-guitar designs of the past 50-plus years.


    The majority of semi-acoustic electrics, including those already mentioned, have glued-in necks and share certain sonic characteristics with set-neck solidbodies, while, unsurprisingly, taking other characteristics from archtop acoustic-electric guitars. Similarly, some — notably Rickenbacker’s 360 and its siblings — had through-neck construction, although the pickups and other components used on them tended to take them further from what’s traditional for that template. A few semis, such as the Fender Coronado and Harmony Rocket and the ilk from the 1960s, had bolt-on necks, which often contributed to a somewhat snappier, janglier tone.


    Although it’s something of a misnomer, players and manufacturers today often use semi-acoustic or just semi for short to describe both guitars that have solid center blocks and those which are fully hollow but have thinner bodies than normal full-sized acoustic archtops. As discussed in the following sections, true semi-acoustic electrics constitute an extremely popular category — thanks in large part to such guitars’ often-impressive versatility, as well as the light weight that can result from many such designs — and the world of semis continues to boom in an array of creative new makes and models that fill a wide range of players’ needs.


    Get bluesy — with surprising versatility


    If you’re not entirely familiar with the semi-acoustic’s impressive versatility, you might associate this breed of guitar most with blues players such as B.B. King, Otis Rush, and John Lee Hooker, or ’60s blues rockers like Eric Clapton in his Cream days or Alvin Lee. Many of these guitars do tend to be great blues machines, thanks to their fat, rich, expressive tone and the ability they often have to drive a tube amp into gentle distortion, adding texture to the character of the sound without being out-and-out dirty.


    Thanks to several of their performance characteristics, though, many types of semis can also be great flat-out rockers, too. They have been used by a wide range of players, and still are, to produce thick, crunchy rhythm tones and classic, singing lead tones that you could easily mistake for those of a solidbody with humbuckers, such as a Les Paul or an SG, or any more modern variants on the theme.


    Dave Grohl of the Foo Fighters often uses a Gibson Trini Lopez (a variant of the ES-335 with some different styling) for his powerful riffs, and Tad Kubler of the alternative-rock band The Hold Steady frequently subs in an ES-335 for his Les Paul. From the other side of the pond, Noel Gallagher often used similar semi-acoustic Epiphone models with Brit rockers Oasis, and from north of the border, Alex Lifeson frequently turned to an ES-335 with prog-rockers Rush.


    Unsurprisingly, such guitars have proved the perfect tools for plenty of jazz-rock fusion players such as Larry Carlton, while jazz purists such as Grant Green and George Benson have expressed themselves on fully acoustic thinline electrics, such as the Gibson ES-330 and Ibanez George Benson model, respectively.


    The ES-335 template and solid-core semis


    As I discuss briefly in “Working with Semi-Acoustic Electric Guitars,” the Gibson ES-335 is the true godfather of this format. This guitar is traditionally made from a laminated maple top, back, and sides, with a solid maple core running down the center of the body. Any guitar of similar construction, though (which includes solid carved top and back), can be considered to be in this same category (such as the Epiphone ES-339, a scaled-down rendition of the classic Gibson ES-335, shown in Figure 4-5).
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      Figure 4-5: Epiphone’s ES-339, popular for its embodiment of semi-acoustic properties in a smaller format.

    


    Gibson’s original premise for designing the ES-335, combining the best of solidbody and acoustic archtop electric guitars’ properties, continues to make these guitars and many that are made like them very popular today.


    Following are some of the benefits of the ES-335-style semi-acoustic guitar:


    
      	Better resistance to feedback than fully hollow electrics: With less unsupported thin wood in the body to vibrate, thanks to the solid core, these guitars don’t tend to have feedback nearly as badly as big-bodied or fully hollow thinline electrics. They still experience feedback more easily than many solidbody electrics, but that’s a trait that some players enjoy in them.


      	A sharper, more clearly defined sound: The solid block in the center of a semi-acoustic lends clarity and definition to its tone, when compared to many big-bodied archtop electrics.


      	Added sustain: Just as it cuts feedback and adds clarity to the tone, the solid-wood center improves the sustain of many semis. The solid core also allows the use of a bridge and tailpiece, on many models, that are mounted deep into the wood itself instead of requiring a floating bridge (one held only by the strings’ pressure) as on many archtop acoustics, which further aids both sustain and note definition.


      	Enhanced archtop-like warmth and air: For all their solidbody-like properties, many semi-acoustics still offer some of the sonic depth and warmth and a sense of a rounder, more acoustic-like properties than you tend to get from a totally solid guitar.


      	Traditional looks: Many players simply enjoy the way a semi-acoustic’s arched top and f-holes (the f-shaped soundholes used on many models) hark back to an earlier look for electric guitars.

    


    If any or all of these characteristics appeal to you, then try out a semi-acoustic electric. They’re available in a wide variety of styles and in a broad range of prices — many of which are better value than ever before.


    The hidden charms of chambered guitars


    The world of electric guitars has plenty of frauds masquerading as solidbody electrics while hiding a hollow secret deep within. Many so-called chambered or semi-solid guitars are built with bodies that begin with solid wood but are routed out to create either minor or substantial air pockets within. Sometimes they’re revealed with an f-hole (like you might see on a fully acoustic archtop guitar), although often they’re hidden with a sold top with no soundholes.


    Guitar makers manufacture chambered guitars primarily for two different reasons:


    
      	To reduce weight: Removing some wood can make such guitars slightly or substantially lighter.


      	To enhance the sonic character of the guitar: The hollow chambers often impart a roundness to the notes and a slightly airy acoustic character.

    


    Sometimes just one or other of these aims is at the heart of a chambered design, but often a guitar benefits from both.


    The first and most famous chambered guitar, the Gretsch Duo Sonic of the mid-’50s, was produced for the first of these reasons, or perhaps somewhat by accident. Looking outwardly much like an early ’50s Les Paul, the Duo Sonic had a pressed arched top that left some air space between it and the mahogany body, which also had substantial chambers where the controls were mounted. Even so, this Gretsch was never advertised as a semisolid guitar and even went by the official name of Chet Atkins Solidbody in one of its variations.


    Many chambered guitars, like the Gretsch Duo Glide, have simply been promoted as solidbody guitars and are generally categorized as such, only revealing their semihollow centers on further examination. Others, such as the Fender Thinline Telecaster, introduced in 1968, make a virtue of their air pockets.


    Several makers today use chambered and semisolid build techniques to achieve a range of goals. Many of Gibson’s contemporary Les Paul models are weight relieved to lighten their loads, whereas high-end makers such as Tom Anderson and Saul Koll (see Figure 4-6) use chambering for a combination of ends.
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      Figure 4-6: This Koll Superglide Almighty appears outwardly like a solidbody guitar but contains substantial chambers to reduce weight and enhance tone.

    


    Thinline hollowbody electrics


    Thinline electrics have slim but fully hollow bodies. They really aren’t deep enough to produce sufficient acoustic sound to be used unamplified, as you could with a full-depth archtop acoustic-electric guitar, but their acoustic nature does influence their electric tone. In a sense, you could categorize them under hollowbody electric guitars, which I discuss in “Looking at Hollowbody Electric Guitars,” but their shallow depth leads many guitarists and manufacturers to group them more closely with semi-acoustics.


    Gibson, once again, is the best-known maker of thinline hollowbodies. The ES-330 is a classic of the genre but is probably best known in the form of its alter ego, the Casino model from sister-company Epiphone. The Casino was the choice of all three guitarists from The Beatles for a time in the mid-’60s (yes, even bassist Paul McCartney had one), and can be heard on several classic recordings, including much of the albums Revolver (the track “Paperback Writer” is a Casino classic) and Sgt. Pepper’s Lonely Hearts Club Band.


    In addition to Gibson’s more affordable thinlines like the ES-125, and more expensive jazz-oriented thinlines like the ES-350T (for a time one of Chuck Berry’s favorites) and Byrdland (see Figure 4-7) which also rocked at the hands of Ted Nugent, other makers jumped on the bandwagon too. Harmony, Kay, and Silvertone all made more beginner’s-grade thinline guitars in the 1960s, while Fender introduced the thinline Coronado line in 1966 (conversely, the Thinline Telecaster of 1968 was not fully hollow but had a body that started out solid before being slightly chambered to reduce weight).
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      Photograph courtesy of Dave Matchette; guitar courtesy of Elderly Instruments


      Figure 4-7: This Gibson Byrdland has a shallow body but is entirely hollow within.

    


    Thinline hollowbody electric guitars often have some of the depth, warmth, and acoustic-ness of full-depth acoustic-electrics, although proportionally a little less of each when compared head to head with their deeper brethren — which makes sense, really. On the upside, they’re a little more comfortable for some players to handle and somewhat more resistant to feedback, because they have less airspace within their bodies to resonate sympathetically when played at loud amplified volumes.


    Looking at Hollowbody Electric Guitars


    For the purposes of this book, when using the term hollowbody electrics I mean guitars intended for use primarily as electric guitars but which have fully hollow — in other words, acoustic — bodies, as seen in Figure 4-8. (I don’t mean, for example, the popular flat-top acoustic guitars with added-on piezo pickups, which are often called electro-acoustics.) These hollowbody electrics did evolve, however, from archtop acoustic guitars that were popular on the jazz, swing, and dance-band scenes before the electric guitar emerged. In fact most of the first electric guitars made were exactly these, with electromagnetic pickups added either at the factory or post-factory by players themselves. Therefore, hollowbody electric guitars are sometimes referred to as archtop electric guitars (and they can be entirely hollow or partly solid, as discussed in “Working with Semi-Acoustic Electric Guitars”).
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      Photograph courtesy of Dave Matchette; guitar courtesy of Elderly Instruments


      Figure 4-8: This Gretsch 6120 has a fully acoustic body but is designed with amplified use in mind.

    


    The hollowbody electric is where the electric guitar was born. There were a few novel efforts at birthing an electric guitar in the 1930s that took quite a different form, but the natural way to go was to put a pickup on the acoustic archtop guitars that already existed, as Gibson did with its ES-150 in 1936. (These archtops, rather than flat-tops, tended to be the guitars in use by professional players in larger bands at the time, the ones who most needed to be louder.) So the electric guitar was essentially born in this format simply in an effort to amplify the guitar et al. But the archtop acoustic guitar with built-in electromagnetic pickup soon became known for its own particular sound, which was very different from that of a flat-top acoustic with magnetic soundhole pickup or a piezo pickup mounted under its bridge saddle, which was more of an attempt to simply make the sound of that type of acoustic guitar loud enough to be heard in a large venue.


    Given its varied styles and formats, the hollowbody electric category is a broad church, encompassing a lot of different sonic aims. All of its members, however, share the commonality that they are fully acoustic guitars but ones that are intended to be played amped-up.


    Start choppin’ and boppin’: The jazz box


    Hollowbody electric guitars are used in a surprisingly wide range of genres, although guitarists perhaps most associate them with styles of music that were popular when this breed of guitar came into existence:


    
      	The archetypal jazz box: The electric guitar came into being in the form of the archtop acoustic with built-in electromagnetic pickup largely in order to help jazz, swing, blues, and country and western guitarists of the 1930s and ’40s to be heard amid the bands they played in. In particular, they took hold in the jazz world and have remained the go-to guitar in that genre ever since. You find them in the hands of jazz artists, then and now, such as Charlie Christian, Wes Montgomery, Jim Hall, Joe Pass, and Pat Metheny.


      	The rockabilly bopper: Because rock’n’roll was essentially born out of jazz, blues, and country players who were pushing the envelope on big archtop electrics, these were the guitars in the hands of the most adventurous guitarists who made the transition to this new and rebellious form of music. Although plenty of rock’n’roll guitarists made the jump to solidbody electrics as the 1950s wore on and segued into the ’60s, the hollowbody electric has remained the seminal choice for the rockabilly purist. Find them in the hands of past and present rock’n’roll and rockabilly artists such as Scotty Moore, Eddie Cochran, Chuck Berry, Danny Cedrone, and Brian Setzer.

    


    Even though the solidbody and semi-acoustic electrics were developed, in part, to combat the feedback to which hollowbody electrics are prone when played at high volumes, these guitars have also been used by a surprising number of rockers. Billy Duffy of English goth-rockers the Cult has often used a big-bodied Gretsch White Falcon, while prog-rocker Steve Howe often played a Gibson ES-175 with Yes.


    [image: remember.eps] If you’re attracted to this type of guitar, don’t feel you have to be limited by the genres with which it is traditionally associated, although you should carefully examine the sections that follow — “The carved-top archtop” and “Laminated archtops” — to gain an understanding of the different characteristics and capabilities of guitars in this category.


    The carved-top archtop


    Among all electric guitars, the full-depth carved-top archtop is constructed with the highest regard for acoustic tone. Given the nature of its construction, the carved-top archtop guitar (whether fully acoustic or electric, as it happens) is perhaps the most labor-intensive of all guitars to make. They are made from high-quality solid woods, types generally referred to by luthiers (guitar makers) as tonewoods, from which the top is carved into an arched shape, usually by hand for the finer makes of guitar.


    As such, when electrified for amplification, these guitars are often equipped with floating pickups that are suspended either from the end of the neck or the side of the raised pickguard, without touching the guitar’s top in either case, in order to avoid damping the natural resonance of the guitar and therefore impeding its natural tone. Even when these floating pickups are installed as original equipment, carved-top archtop electric guitars often exhibit outstanding tone when played purely as an acoustic instrument. These guitars almost universally carry floating bridges, too (bridges that are mounted on a wooden base held in position on the guitar’s top by string pressure only), because any bridge mounting drilled into the guitar’s top threatens the stability of the fragile carved arch.


    When played through an electromagnetic pickup through an amplifier, these types of guitars are obviously very electric in nature, and the overall sound you achieve has a lot to do with your amp and its settings, and of course any effects used between guitar and amp. When played through an amp set for fairly clean tones, though, these guitars should also transmit quite a bit of their natural acoustic character in their overall sound, resulting in a blend of acoustic and electric tones that has become the standard for jazz guitar tone.


    Common characteristics of the carved-top archtop electric include


    
      	Excellent sonic richness and depth


      	A certain woodiness to the tone


      	Often, naturally, a somewhat acoustic character to the sound and a slight softness to the attack of the individual note and chords, but with good clarity from a quality instrument


      	A tendency toward feedback when played at high volumes, which makes the guitar’s top resonate sympathetically with the amplified sound

    


    Lovers of great carved-top archtop electrics often say their sonic purity puts them among the finest-sounding electric guitars made. For that reason, though, they tend to be less often used with extreme effects pedals or heavy amp distortion. Exceptions do exist, though, as I discuss in the earlier section “Start choppin’ and boppin’: The jazz box.”


    Laminated archtops


    Laminated archtop electric guitars are constructed with a top, back, and sides made from laminated woods, very often three plies, with maple sandwiching another wood in the center. They’re generally more affordable to build and less labor-intensive than their carved-top brethren because their arched tops (and sometimes backs) are heated and pressed into shape rather than carved into an arch by hand. The implications of this, though, along with the fact that plywood often implies a cheaper construction of anything versus solid wood, shouldn’t lead you to believe that these guitars are necessarily cheap. Archtop electrics were originally made from laminated woods for very sound reasons of performance, and they remain a respected breed unto themselves in the world of hollowbody electrics.


    The first significant laminated archtop design was seen in the ES-175, released by Gibson in 1949. Consider the fact that this guitar has been the main squeeze of jazz legends such as Kenny Burrell, Joe Pass, Jim Hall, and Pat Metheny in the years since, and you quickly realize it’s no slouch. Gibson realized by the late ’40s that, if the guitar world was embracing amplification so wholeheartedly anyway, it was possibly wasteful to build every guitar from laboriously hand-carved tops and backs of solid wood, because such pure acoustic tone wasn’t really a necessity when you got the amp roaring. Laminated woods greatly simplified the construction process, thereby making the guitars more affordable to musicians (and easier to sell in abundance), and they add the following benefits, too:


    
      	Improved resistance to feedback (although they still emit feedback more easily than solidbody and semi-acoustic electrics) because the plywood is less resonant than solid carved tonewoods


      	A sharper, brighter tone, thanks to the added rigidity of the multi-ply woods used


      	A more stable platform for mounting pickups and controls right into the wood, which could be cut and drilled without fear of impeding its natural tone

    


    Many other guitar manufacturers followed in Gibson’s footsteps. Gretsch’s influential 6120 (also known as the Chet Atkins Hollowbody) and several other models were made from laminated woods, as were guitars made by Harmony, Kay, Epiphone, and many other major makers, both then and today.


    Because they are all about their amplified sound with no regard for the ostensibly wasted acoustic sound of such instruments after you plug them in, the laminated archtop electrics have often been the choice of rock’n’roll, rockabilly, contemporary country, roots-rock, and straight-out rock guitarists, as well as some jazzers.


    Shaping Your Sound with Different Woods


    The vibrating strings on your guitar create the energy that generates the sound, but everything that these strings are attached to plays a part in shaping that sound. Wood is the biggest ingredient in any guitar, quantity-wise. Because the strings are anchored at one end into the wood the body is made from (via the bridge) and, at the other, into the wood the neck is made from (via the nut and frets), the wood’s interaction with the strings’ vibration plays a crucial part in determining the voice of any guitar. This relationship may be obvious with an acoustic guitar, where vibrating wood generates the instrument’s audible sound, but it’s also important in a solid guitar, which is still an acoustic instrument first and foremost — in principle — even though you get little volume from it until you plug it into an amplifier.


    The extent to which the wood a guitar is made from affects its sound is influenced by several other factors, too:


    
      	Overall design: The way the wood is employed in the build and how the other essential tone-generating parts (ultimately, the strings) are attached to it.


      	String anchors: The type of bridge, nut, and frets that are used and how directly the bridge in particular is coupled to that wood.


      	Body and neck construction: Whether the guitar is made with a solid body, a hollow body made from solid woods, a hollow body made from laminated woods, whether it has a bolt-on or glued-on neck, and other constructional factors.

    


    [image: remember.eps] In essence, the more directly and solidly the strings are anchored to the wood, the more influence the wood’s character has on the guitar’s overall tone. Also, woods used in hollowbody electric and solidbody electric guitars resonate very differently, of course, and the guitars themselves sound extremely different. That said, when the same wood types are used in each of these very different builds, they do — to some extent — retain uniform sonic characters relative to their type, even though a hollowbody electric made from a mahogany back and sides and a maple top and a solidbody electric made from a mahogany body and a maple top obviously sound very different.


    Classic tones from classic body woods


    Several woods have been used to construct electric guitar bodies over the decades. The four described in the following discussions are by far the most classic, appearing in the seminal designs of the 1950s and ’60s and continuing to be used today.


    Mahogany


    Mahogany is a rich, warm-sounding tonewood with good depth. It has long been used by Gibson, Epiphone, Gretsch, and other makers of that mold, where it is used in a variety of ways For example, it’s used on its own in single-wood solidbodies (examples include Gibson SG, Les Paul Junior) and as the back of a solidbody with a maple top (examples include Gibson Les Paul Standard, Gretsch Duo Jet). Mahogany has only very rarely been used by Fender, and is less often seen as a choice in bolt-neck guitars in general. In appearance, mahogany is medium brown with a fine, tight, attractive grain and is often stained to a darker brown in guitars with a natural finish (see Figure 4-9).
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      Figure 4-9: Mahogany as used in the back of a Gibson Les Paul’s body.

    


    Maple


    Maple has a clear, bright, well-defined sound, which is sometimes called snappy or percussive. It is rarely used on its own in guitar bodies, because it can be a dense, heavy wood and also usually requires another wood to round out its tone. It’s classically seen as the carved top capping a Les Paul’s mahogany body, and is a popular ingredient in hollow- and semihollow electrics, where it adds clarity. Looks-wise, maple is a light white-to-yellowish wood; figured or flamed maple can have a dramatic grain pattern that results in the wavey, stripey appearance seen in the maple tops of some guitars (see Figure 4-10).
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      Figure 4-10: The maple in this Les Paul’s top displays a subtle yet attractive flame pattern to its grain.

    


    Ash


    Ash has an open, slightly airy sonic quality with firm lows, sweet highs, and a slightly pronounced midrange. It is most preferred by guitar makers when harvested as swamp ash from the lower sections of trees that grew beneath the waterline in wetlands of the southern United States. The porosity of this tonewood makes it lively and resonant, as well as somewhat lighter than other types of ash. Swamp ash is one of the classic Fender body woods and is found in most traditional blonde Telecasters as well as many early Stratocasters. It is light tan in appearance, but with a broad, attractive grain (see Figure 4-11).


    
      [image: 9781118899991-fg0411.tif]

      Photograph by Dave Hunter


      Figure 4-11: Swamp ash, as seen here beneath the blonde finish on a battle-scarred vintage Telecaster, is a classic Fender body wood.

    


    Alder


    Alder came into use at Fender in the mid ’50s and was used alternately with swamp ash from there on out, remaining popular with several makers to this day. It has a balanced, musical sound that features complex highs, full lows, and a well-rounded midrange. Alder has a light-tan to reddish appearance, with a fine grain that is not usually particularly interesting, and is often covered by an opaque finish.


    Some newer and alternative tonewoods


    Occasionally dwindling supplies of some of the more traditional guitar tonewoods — a situation that has affected guitar makers for decades, although more dramatically in recent years — has sent many manufacturers in search of alternatives. Others have turned to different woods simply to yield the different looks and sounds they afford.


    Korina


    Korina, also known as white limba, is a classic alternative, in use since the late 1950s. It’s an African tonewood that is somewhat related to mahogany but with a look and sound of its own. Korina tends to have a distinctive, slightly compressed tone with a multidimensional midrange and lots of depth — sometimes described as textured or chewy. The result, in a quality build, is often a lively instrument with lots of character. Gibson chose Korina for its original Flying V and Explorer of 1958–60, and it has been used on many reissues of these since, as well as other designs from a broad range of makers. Korina is lighter than mahogany, both in appearance and (often) in weight, with a fine, attractive grain (see Figure 4-12).
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      Figure 4-12: Korina, seen here in a Fano RB6, is one of the more popular “alternative” guitar tonewoods.

    


    Basswood


    Basswood has an abundant, affordable wood that has seen increasing use by guitar makers in recent years. Overseas manufacturers of mid-level or budget instruments often use it where you might see ash or alder in a more high-end guitar, but it has also featured in guitars from some upmarket makers too. Regardless, it’s a good tonewood with a full, balanced tone, muscular lows and midrange, and an appealing softness in the highs. It’s a rather light, plain-looking wood with a minimal grain.


    Poplar


    Poplar is an extremely plentiful wood that is often in use for furniture and flooring but which is appearing more and more often in more affordable Asian-made guitars. (It also featured in the bodies of many of Fender’s “student” models originating in the ’60s, such as the Mustang and Duo Sonic.) It has fairly nondescript sonic properties, which isn’t to say that guitars made from poplar sound bad by any means; the wood just doesn’t bring through many distinctive characteristics of its own. Note that it’s often hard to know what guitars are made from poplar, because instruments at this level often don’t advertise such specs in any great detail. It is a fairly plain wood in appearance and is often covered by an opaque finish.


    Spanish cedar


    Spanish cedar has sonic properties not dissimilar to better stocks of mahogany, with good depth and resonance, and has been used by some makers in recent years where that more traditional tonewood would normally be the choice. It tends to be fairly light, with a medium reddish-brown appearance (see Figure 4-13).
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      Figure 4-13: This Kauer guitar has a body made from Spanish cedar.

    


    Spruce


    Spruce is the most popular wood for the tops of flat-top acoustic guitars, where it lends richness, sweetness, and depth to the instruments’ overall tone. It has long been the traditional wood for the tops of carved-top archtop guitars, too, and has appeared in the flat tops of many semihollow electric guitars in recent years. Spruce has a light color and a tight grain that is usually seen running parallel for the length of the wood.


    Neck and fingerboard woods


    Every guitar’s neck plays partner in anchoring the strings, so the wood it is made from plays a part in the instrument’s sound, in tandem with the wood and construction of the body.


    Many of the woods used for guitar necks are also, unsurprisingly, those used in their bodies. Therefore the sonic characteristics contributed by mahogany and maple necks are described in the “Classic tones from classic body woods” section earlier in this chapter, and Korina — often used in guitars with Korina bodies — is described in “Some newer and alternative woods.”


    The tonewoods not yet touched on in this chapter are two which, in addition to maple, are most commonly used in combination with these neck woods as the fingerboards (fretboards) atop the neck itself, as well as a couple of popular alternatives.


    Rosewood


    Rosewood is commonly used for fingerboards on necks made from maple, mahogany, and Korina. Rosewood can contribute some complexity to the highs, with thick and creamy lows and good overall depth and warmth. It is a dark-brown wood that often has a subtle grain hidden within its rich color, although it sometimes displays beautiful figuring, particularly when found as Brazilian rosewood, a wood whose sale and importation is now strictly regulated (see Figure 4-14.


    Ebony


    Ebony has often been used for fingerboards on more upscale guitars and has traditionally appeared on many high-end archtops, Gibson’s Les Paul Custom, and other expensive models. An extremely hard, dense wood, it contributes clarity and brightness to the voice of many guitars on which it is used. It’s a dark wood verging on black, with little grain or figuring usually visible (see Figure 4-15).
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      Figure 4-14: Rosewood is a popular fingerboard choice, with a good, rich tone and a lovely dark-brown appearance.
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      Figure 4-15: Ebony is often used as a fingerboard wood in fancy or upmarket guitars.

    


    Pau Ferro


    Pau Ferro is a dense, hard wood that has been used more and more in recent years due to the scarcity of rosewood and ebony. Its sonic characteristics tend to land somewhere between the two, and it has a dark-brown appearance, often with some stripey reddish-brown and black highlights that can be extremely attractive.


    Maple


    Maple is of course used as a fingerboard in and of itself, often on a one-piece maple neck with no glued-on fingerboard, or sometimes in a maple cap neck construction, for which the top of the neck is sawn off and reattached. An all-maple neck/fingerboard tends to have a bright, clear tone with enhanced crispness and definition. Being a light wood, this is the one fingerboard wood that is traditionally sprayed with lacquer or polyurethane for protection as part of the finishing process (whereas most others are left unfinished, or are lightly oiled). Even so, many maple fingerboards display considerable wear after years of steady use (see Figure 4-16.
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      Figure 4-16: Maple fingerboards tend to show their wear after steady use, as seen on the neck of this 1957 Telecaster.

    

  


  
    Chapter 5


    Guitar Pickups and Electronics


    In This Chapter


    [image: arrow] Finding out about different types of pickups


    [image: arrow] Discovering how pickups function


    [image: arrow] Investigating how different pickup designs alter your sound


    [image: arrow] Exploring your guitar’s electronics: Volume and tone controls and switching


    


    This book is really all about getting the most from your electric guitar sound, so you could say that the pickup is really where it all begins. Put bluntly, without the pickup, there is no electric guitar. This little chunk of wires, steel, and magnets turns your vibrating string into an electrical signal and gets everything going in the first place.


    In this chapter, I lay open the various types of pickups used on electric guitars, investigate how they work, and uncover the ways in which different designs help to produce different tones. You explore the importance of this seemingly innocent yet truly essential component and consider ways that different pickups can point your sound in a more desirable direction.


    Also, this chapter is where you see how the next stop down the signal chain — your guitar’s controls and switches — works for you, and you discover the surprising variety available in these components and configurations.


    Getting to Know Pickups


    A pickup gets its name from the fact that it picks up your guitar’s sound and sends it to an amplifier. Back in the 1930s, ’40s, and ’50s, pickups were sometimes referred to as microphones or guitar mics, which makes sense, but pickup is pretty much the universal term for these units today. Pickups are electromagnetic devices, meaning they use a coil and magnets to produce an electrical signal (in ways that are covered in more detail in the following two sections), and the vast majority of them are passive, meaning they require no electrical input from a battery or wall socket to function. Some other popular types are active, requiring power that’s usually supplied by a 9-volt battery, and I touch on some of these in the later section “Active pickups.”


    Pickups do their job by sensing the vibrations of the guitar’s steel strings and translating that movement into an electrical signal that can be reproduced by an amplifier. They’re pretty simple devices really, but quite miraculous when you think about it: Just as different notes on the guitar are created by strings vibrating at different frequencies (determined by factors of length, tension, and thickness), these same vibrations produce notes of the same pitch after the electrical signal they generate comes out the other end of an amp’s circuitry and speaker.


    The precise way in which the pickup performs this simple yet amazing job, however, is utterly crucial to the sound of any guitar. Although these electromagnetic devices are pretty basic — crude, almost, and truly a technology from a bygone age — they are extremely sensitive. Even minute changes in the way two different pickups are constructed alter how they sound, even when fitted in the exact same guitar. In fact, small differences in the way two of the same type of pickup are manufactured even result in noticeable differences in their sound, so a deep understanding of different pickups can get to be pretty “under the microscope” stuff!


    The result of all these variables in pickup design and construction is that, although the vast majority of pickups used on electric guitars function in exactly the same way, the many different types sound quite different — or, to put it more accurately, result in your guitar sounding very different when you swap from one type of pickup to another. In the following sections, I dive in and explain how these differences occur and how you can use them to precisely tailor your tone.


    An invisible power


    Anyone who has ever pushed two magnets together with their positive or negative poles toward each other knows that there’s a power at work in these simple chunks of hard material, even if you can’t see it. That strange, invisible barrier that pushes two magnets apart when they’re turned the wrong way around is direct evidence of a magnetic field, a power that guitarists harness every day to make music.


    [image: technicalstuff.eps] The magnet in an electromagnetic pickup is truly the power that enables you to plug in this plank of wood and wire. It (or they, when more than one is used) creates a magnetic field above the pickup itself through which the strings pass, and when the strings vibrate, they produce a disturbance in this magnetic field that is picked up by the coil of wire wrapped around and beneath it. For this reason, as you might guess, several variables in a pickup’s magnet(s) and in the way your guitar strings interact with them raise significant variables in the way any pickup performs and, therefore, in the way your guitar sounds. Among these differences are


    
      	Magnets and magnet structures: The magnetic field exhibited by one type of pickup is affected by the type of magnet and magnet structure.


      	String gauges or types: The strings’ vibrating steel — and the amount of it — is primarily what induces a signal in the pickup.


      	Pickup shapes and sizes: The shape and size of the magnetic field is affected by the structure of the pickup.

    


    I cover the direct sonic effects of many of these differences in more detail in following parts of this chapter.


    Truly electric tone


    When the guitar’s vibrating strings disrupt a pickup’s magnetic field, the disruption is sensed by the coil, which is made of several thousand wraps of extremely fine wire in one long, unbroken piece. The coil translates it as a small, low-voltage electrical signal, which is the start of your electric guitar tone.


    The shape, condition, and strength of that low-voltage electrical signal all play a part in determining what your guitar sounds like when it comes out of the amplifier, as do several aspects of the way the guitar itself is made (as covered in Chapter 4). Many players give little thought to their guitar sound as an electrical signal, but if you consider this yourself, you’ll be ahead of the game.


    [image: tip.eps] The fact that signals of different strengths and frequency induce different reactions within your guitar amp is the reason for the following phenomena:


    
      	If you strum your strings lightly, your sound will stay cleaner (less distorted). The strings’ reduced vibrations from lighter strumming or picking react less with the pickup’s magnetic field and induce a lower-voltage signal in the coil.


      	Whack the strings hard, and your guitar is likely to sing, or distort, more. Intensive string vibration produces the maximum potential signal from the pickup, which can often be just enough to induce a little overdrive in a tube amp set just on the edge of distortion (see Chapter 8 for more on this).


      	Your guitar’s volume control is really a clean/dirty control. Often, even more than affecting raw volume, turning down your guitar’s volume control(s) just a little reduces the pickups’ electrical signal and makes your guitar sound cleaner when it comes out through your amp.

    


    The Parts of the Pickup


    Because every little variable in pickup design and construction leads to units that sound slightly (or sometimes very) different, it’s worth knowing what each part of this magical little device is, and how it works, if you want to understand how your tone is shaped at the very point at which it becomes electric.


    In this section, I cover each of the significant components used to make a guitar pickup and investigate the parts they play in creating your sound.


    Bobbin


    The bobbin holds the wire wrapped in a pickup’s coil in a consistent shape and, to some extent, protects it. See Figure 5-1 for an illustration. Think of it like a bobbin of thread on a sewing machine: It isn’t an active component in the sense that it participates in producing your guitar’s sound, but it assists another crucial part that does.
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      Figure 5-1: With the cover removed, you can clearly see the bobbin and coil of this Stratocaster pickup.

    


    Some bobbins, like those used on traditional Gibson humbucking pickups, consist of molded plastic top and bottom plates with an internal wall that protects the coil wire from the pole pieces (which I discuss in the following sections). Others, like those on Fender Stratocaster and Telecaster pickups, are really just top and bottom plates with the coil wound directly around the pole pieces.


    Bobbins are made from several different materials, such as molded plastic and compressed paper fiber. Purists seeking vintage-correct replacement pickups are sticklers about having all such parts made from the same materials used by the original manufacturer in question, and they often claim that the material affects the sound of the pickup in some small way, although since bobbins are nonconductive in and of themselves, this effect would have to be minimal at best.


    Coil


    The coil wound around the bobbin consists of several thousand turns of extremely thin wire in one long strand, which begins and ends at points on the base of the pickup where the hook-up wires are attached. The hook-up wires take the electrical signal generated in the coil to the volume and tone controls and, from there, to the output jack (see Figure 5-2).
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      Figure 5-2: Several thousand wraps of wire are visible in this pickup’s coil.

    


    The coil of any pickup looks much the same to the naked eye — like an elongated spool of thread, consisting of fine wire instead of thread, of course — but differences in its composition and shape lead to differences in the way it performs its job and, therefore, in the way each pickup sounds.


    [image: technicalstuff.eps] Pickup coils are commonly wound with anywhere from 4,000 to more than 10,000 turns of wire that measures from 0.0025 inch to 0.0020 inch thick (designated as 42 AWG to 44 AWG, using the standard American wire gauge reference system). This wire also has a coating to insulate it so it conducts as one length of wire instead of shorting out against itself.


    As simple as a coil may be, several factors in its makeup affect the electrical signal it generates, and, therefore, the sound of your guitar:


    
      	The length of wire in the coil: The length, usually indicated as turns or wraps, determines the strength of the signal, in relative terms, with more wire producing a stronger signal. A bigger coil also produces a signal that tends to distort more easily in the amplifier and has a more prominent midrange tone (in general terms), whereas relatively lower signals from smaller coils stay cleaner and have a tighter low-end and high-end response.


      	The gauge of wire (its thickness): The wire’s thickness determines how much can fit around any bobbin and therefore plays a part in shaping its sound.


      	The shape and proportion of the coil: Tall, narrow coils sound brighter and more focused (in general), and wider coils sound deeper and fuller.

    


    Magnets


    A pickup’s magnet or magnets provide(s) the power that enables it to do its thing by sensing the movement of the guitar’s steel strings when you play.


    Different types of guitar pickups use different numbers of magnets, usually one, two, or six, depending on their design. (Figure 5-3 shows two examples.) If just one or two magnets are used, they are usually found as bar magnets mounted beneath the pickup’s coil, which charge steel pole pieces running through the coil (see the later section “Pole pieces” for more on these). Sometimes, though, the pole pieces are themselves magnets, which means one is required for each string, or two per string if it’s a humbucker. On some occasions, though, a single bar magnet is used inside the coil itself, also doubling as a blade pole piece for all strings together.
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      Figure 5-3: Note the rod-magnet pole pieces in the Strat pickup, left, and rectangular bar magnet mounted below the coils in the Les Paul pickup, right.

    


    Because every little variation in pickup construction makes a difference to its sound, the type and positioning of the magnets is significant, as discussed in more detail in “Pole pieces.”


    [image: technicalstuff.eps] Magnets of different compositions are also used in different pickup designs, and these play a big part in shaping these components’ sounds, too. Following are the main types and their characteristics:


    
      	Alnico magnets: These magnets are made from an alloy of aluminum, nickel, and cobalt, mixed with iron and some other metals. Alnico was used in the vast majority of classic pickups through the 1950s and ’60s. It comes in different compositions, with Alnico II, III, IV (though quite rare), and V used in pickup making. These run approximately from softer to stronger magnetism, leading to a bolder, firmer sound as they go up, all else being equal.


      	Ceramic magnets: These came into fashion in the ’70s, particularly as used in high output pickups. Ceramic magnets are more affordable than Alnico and also can be stronger, proportionally, so they are often used to create “hot” pickups that drive an amp hard. They are also used by several makers, though, in smaller quantities to produce creative designs where space is tight.


      	Lesser-seen alternatives: Rubberized-ferrite magnets were used in many cheaper pickups of the ’60s, such as the great-sounding Teisco gold foil pickups that have developed a major following (and therefore aren’t so cheap anymore!). Powerful “rare earth” magnets such as neodymium are used in some ultra-modern designs. All alternative types of magnets induce different sonic properties according to their magnetic strength and the ways in which they are used.

    


    Pole pieces


    Pole pieces are the screws, poles, or posts that run through the pickup’s coil to serve as a magnetic conductor for each string. Frequently you see one pole piece per string (or two, in a humbucking pickup), but many designs also employ one long pole piece, or blade, to detect each string.


    The pickup’s magnet or magnets can double as the pole pieces, and in such cases are mounted within the center of the coil (see Figure 5-4). Alternatively, the pole pieces can be steel rods or adjustable bolts, which run through the coil of the pickup to contact a magnet mounted beneath, thereby conducting that magnetism to create a magnetic field above the pickup itself. Adjustable poles can be raised or lowered to balance the relative loudness of each string; fixed pole pieces are often inserted at heights intended to prebalance such output levels.
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      Figure 5-4: The P-90 pickup, left, uses steel screws as pole pieces; the Stratocaster pickup, right, uses rod magnets.

    


    [image: technicalstuff.eps] The use of steel pole pieces versus magnet pole pieces constitutes one of the most significant variables in pickup design:


    
      	Magnet pole pieces tend to have a relatively clearer, tighter, more focused sound, with crisp highs and firm lows.


      	Steel pole pieces tend to have a relatively thicker, meatier sound, with a little more hair around the note.

    


    Some pole pieces are unseen beneath their covers, such as the second, nonadjustable row of steel poles in the classic Gibson humbucker, the Alnico rod-magnet poles beneath the plastic covers of a Fender Mustang, or the steel cover of a Rickenbacker “toaster top,” or the Alnico bar-magnet within the coil of a DeArmond gold foil pickup or a Gibson Firebird mini-humbucker. Figure 5-5 shows some examples.


    Cover and base plate


    In addition to the bobbin, a pickup’s cover and base plate are ingredients that are mainly there to help hold it all together and protect the delicate internal wires, yet they can have a slight effect on the sound, too. You can take a look at the cover and base plate in Figure 5-6.
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      Figure 5-5: The pole pieces in this Telecaster neck pickup, left, are unseen beneath its cover, while the bar magnet which acts as a single “bar” pole piece is likewise hidden within this vintage DeArmond.
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      Figure 5-6: A pickup’s cover and base plate can have a slight effect on a unit’s sound in some instances.

    


    Both of these parts are somewhat self-descriptive. The cover is the outer shell, usually seen from the top of the pickup, which protects the coil and is often somewhat decorative; it can be made from metal or some type of plastic. The base plate is generally screwed to the bottom of the coil and often helps to hold any magnets in place. It’s frequently made from some form of metal but occasionally a paper-fiber or plastic material.


    Pickups are electromagnetic devices, so even though covers and base plates are mainly decorative and/or protective, any metal cover or base plate that has shielding, conductive, or magnetic properties can also act as an active part of the pickup, enhancing or attenuating the way other components within the structure perform. A couple of famous examples of these that actually influence a pickup’s performance include


    
      	The cover on a traditional Gibson-style humbucking pickup: Made from nickel-silver (also called German silver, a nickel alloy that’s not really silver at all), this cover can attenuate the pickup’s high-end response slightly, which is why some players remove them from their pickups. Many good contemporary pickup makers design their covered humbuckers with this in mind, so removing the covers may actually make them too shrill.


      	The tin base plate on a Telecaster bridge pickup: This plate increases the inductance of the pickup, thereby fattening its midrange and low-end girth just slightly.

    


    The Major Pickup Types and Their Sounds


    The pickups are such an important part of any guitar’s sound that many experienced players select their guitars based in large part on what types of pickups they carry, or swap through several replacement sets seeking to get their tone just right. The more you know about the major types of pickups out there, the better you’ll be able to determine what’s likely to work for your desired sound — without wasting too much time and money in the trial-and-error process.


    In this section, I uncover the major different types of pickups, exploring several different variations in each of the main categories. If you are chasing a particular sound — whether it’s fat and creamy or bright and twangy, or anything in between — keep that in mind as you probe the following sections, and you’ll very likely find the basic main type and variation that can do the trick for you (a processed that I discuss further in “Selecting Your Pickups to Suit Your Sound”).


    Remember too, though, that just because you have a type of pickup already loaded into your present guitar that’s predisposed toward a specific type of music, that doesn’t mean you can’t play whatever you want on it. Great music is often made by breaking traditions and knocking down barriers, so go at it regardless, and you might just forge your own sound in the process. If it just isn’t working for you the way you’d hope, though, the information here should help you track down the right components for the job.


    Single-coil pickups


    As the name suggests, a single-coil pickup is one that uses just one coil to get the job done (coils are discussed in detail in “Truly electric tone” and “Coil”). Because they lack another coil to reject unwanted noise, as discussed in “Humbucking pickups,” single-coil pickups often exhibit a little noise from electrical interference or florescent lighting, but players who like their sound tend to just live with it, or work around it (and it usually isn’t a problem when you start playing!).


    As a rule, single-coil pickups tend to be somewhat brighter sounding than humbucking pickups, and in some cases they may sound a little thinner, too, and less powerful. However, “hot” renditions of single-coil pickups do exist as replacements for just about all major designs.


    In the following sections, I lay out some of the major single-coil pickup designs according to the manufacturer that originated them, but be aware that several renditions of each type are available today from other replacement-pickup makers, in styles that range from precise vintage re-creations to modified and hot-rodded units. Also, you’ll find other original designs that I don’t cover here, but you can consider the ones I discuss to be the most prominent classics of the breed.


    Fender


    Probably most closely associated with single-coil pickups of all guitar makers, Fender’s Stratocaster pickup (shown in Figure 5-7) is a narrow unit with individual Alnico-rod magnet pole pieces and a bright, chimey tone. Fender’s Telecaster bridge pickup (see Figure 5-8) is another classic, made similarly to the Strat pickup but with a slightly wider coil and a tin base plate on the bottom. Still bright and twangy, it also has a meaty midrange punch. The Tele’s neck pickup is similarly made, but smaller, with a metal cover, and as a rule is somewhat less powerful.


    Gibson


    The archetypal blues and rock’n’roll single-coil pickup, Gibson’s P-90 (shown in Figure 5-9) has a fat, slightly grainy sound and the power to really drive an amp hard. It’s made with two Alnico bar magnets mounted beneath the wide coil and six threaded adjustable steel pole pieces running up through the center.
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      Figure 5-7: The traditional Fender Stratocaster pickup.
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      Figure 5-8: The Telecaster was designed with different pickups for its neck and bridge positions.

    


    Gretsch


    Gretsch hit the market in the electric-guitar boom of the 1950s with Model 200 pickups made by DeArmond, known as the DynaSonic in Gretsch catalogs. These complex single-coil pickups have wide coils and six Alnico rod pole pieces that are individually adjustable via screws threaded beside them through the coil. The Model 200/DynaSonic has a twangy but punchy sound and is perhaps the all-time rockabilly classic. In the late ’50s, Gretsch came out with its own single-coil pickup, the HiLoTron, which was bright and chimey and somewhat less powerful; it has never been quite as desirable as the DeArmond-made single-coil (which was also used in many Guild and Martin guitars).
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      Figure 5-9: The P-90 (seen here in a Fano JM6) is the archetypal “fat single-coil,” both in appearance and in tone.

    


    Rickenbacker


    The sound of many early Beatles recordings, the Rickenbacker single-coil pickup of the late ’50s and ’60s earned the nickname toaster top from its appearance, with a dual-slotted metal cover atop a black insert concealing six Alnico-rod pole pieces. Like many single-coil pickups, it has a bright, jangly tone, but with plenty of bite when you dig in.


    Humbucking pickups


    Humbucking pickups take their colloquial name from the fact that they’re designed to reject hum that can be induced from electrical sources. They can also be called double-coil pickups (as opposed to single-coil pickups), because they achieve this noise reduction by pairing together two coils wound in opposite directions. When the + and – of these two coils’ signals are combined, the hum is canceled out, but the guitar sound remains. Humbucking pickups hit the ground running in the mid-’50s, when first Gibson and then Gretsch released their renditions of the design.


    The width of the two coils paired side-by-side in most traditional humbuckers also influences their sound, because it presents a wider magnetic window, as it were, which senses a broader sample of the strings’ vibrations. This, plus the combining of the signals from two coils, tends to lead many humbuckers to translating a fatter, warmer sound from your guitar, although most better examples also have more than enough brightness.


    In the following sections, I cover a couple of the classic humbucker designs according to the manufacturer that originated them (which tend to have less variety, outwardly, than single-coil pickups, as so many makers have followed the Gibson template in the years since). Be aware, too, that countless renditions of each type are available today from other replacement-pickup makers, in styles that range from precise vintage re-creations to modified and hot-rodded units.


    Gibson


    Introducing its full-sized humbucking pickup on the Les Paul Custom in 1956 and Les Paul Standard the following year (check out Figure 5-10), Gibson established the most legendary unit of all time. These pickups (often called PAF for the Patent Applied For sticker found on the bases of examples from the late ’50s and early ’60s) are made with narrow side-by-side coils, with an Alnico bar magnet mounted below and between them, threaded adjustable steel poles in one coil, and fixed steel poles in the other. They have a rich, warm sound but are capable of excellent clarity too, with a bite that works great for rock lead playing. Gibson is also known for its similarly constructed — but smaller and brighter — Mini-Humbucker, as well as the Firebird Mini-Humbucker, a unit with an individual Alnico bar magnet within each of its two coils.
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      Figure 5-10: The classic Gibson humbucker is a rich, warm pickup that still has plenty of bite and clarity.

    


    Gretsch


    At the request of guitarist Chet Atkins, engineer Ray Butts developed a humbucking pickup for Gretsch in the mid-’50s that replaced the DeArmond single coils in many of the company’s upmarket guitars thereafter. The Gretsch Filter’Tron (named for its ability to filter out electronic noise) has two tall, narrow coils side by side with adjustable threaded steel poll pieces in each (shown in Figure 5-11). In true Gretsch form, it has a brighter, tighter sound than the bigger Gibson humbucker, with somewhat less output, keeping it sounding cleaner in most amps.
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      Photograph courtesy of Dave Matchette; guitar courtesy of Elderly Instruments


      Figure 5-11: The Gretsch Filter’Tron humbucking pickup.

    


    Single-coil-sized humbucking pickups


    Popular in the wake of the full-sized humbuckers, several pickup makers began developing means of obtaining hum-free performance in units that would fit into guitars originally made with narrow Fender Stratocaster- and Telecaster-style single-coil pickups. These have mainly taken the form of stacked humbuckers, where the two coils are placed one atop the other, and side-by-side blade humbuckers, with one thin steel blade pole in each of two narrow coils. Similarly, several makers also offer dual-coil stacked and side-by-side pickups in P-90-sized mountings.


    Active pickups


    Active pickups require a power source to function, which is usually supplied by an internally mounted 9-volt battery. By using an active voltage source, such pickups can be more complex in nature and can also offer a more powerful signal, of a higher fidelity. Another benefit of active pickups, for those who enjoy them, is their low-impedance signal, meaning their output can survive long cable runs without loss of high-end content.


    Les Paul, the guitarist — who was very much an inventor as well as a musician — was a major advocate of active, low-impedance pickups, and he insisted on them for his Les Paul Personal, Signature, and Recording model guitars from Gibson in the late ’60s. One of his reasons for preferring such pickups was the ease with which they could be plugged straight into the recording desk, without need of a traditional amp, to achieve a clean, high-fidelity sound.


    Active pickups also yield unprecedented output levels and extreme sustain, characteristics that have made them popular with many guitarists at the other end of the spectrum, where hard rock and heavy-metal artists ram them into big, powerful amps to generate massive distortion levels that nevertheless retain a big, firm low end. They’re generally made in the same shapes and sizes as the most popular passive pickups — so they’re easy replacements for traditional humbuckers, P-90s, and Strat and Tele single coils — but usually have uniform plastic covers with no visible pole pieces.


    Pickup manufacturer EMG (short for Electro-Magnetic Generator) is far and away the most popular maker of active pickups on the market today. Its humbuckers in particular have set the standard for high-octane metal tones, and they’re in use by guitarists such as Zakk Wylde, James Hetfield, and Kirk Hammett of Metallica, and Kerry King and Tom Araya of Slayer.


    Alternative modern pickup designs


    The pickup industry really has boomed in recent years, and although many makers concentrate on accurate re-creations of vintage glories, several others have put forward interesting and creative new designs that seek to address shortcomings in traditional pickups.


    Check out these makers for examples of just a handful of the alternative modern pickup designs available today:


    
      	DiMarzio and Seymour Duncan: Two of the earliest names in the replacement-pickup market, both make accurate vintage-reissue style pickups but have introduced several groundbreaking new designs to the market at well. DiMarzio’s Virtual Vintage line, for example, comprises several models of noiseless single-coil pickups, whereas Seymour Duncan’s P-Rails combines a P-90 coil and a blade-pole coil in one humbucker that’s switchable between either or both coils.


      	Joe Barden: Having originally designed his dual-blade single-coil-sized humbuckers for Telecaster ace Danny Gatton, Barden’s pickups have become popular with several professionals, including Bruce Springsteen and Nils Lofgren.


      	Chris Kinman: The pickups made by this Australian designer have proved a popular solution to noiseless performance in a single-coil-sized package.


      	Jeff Lace: Perhaps best known for the Lace Sensor noiseless single-coil pickups that began appearing on some Fender models in 1985, Lace has also manufactured several other innovative pickups, such as the ultra-modern-looking Alumitone line.

    


    Selecting Your Pickups to Suit Your Sound


    Just about everything attached to an electric guitar contributes in some large or small part to the way it sounds, but the pickups are where it all becomes electric; they’re the component that talks to your amplifier, so it’s no surprise they play an enormous role in shaping your tone.


    You shouldn’t let the fact that you own a guitar with a type of pickup known to be specialized for some genre of music stop you from playing whatever the heck you want to play. But if you’re searching to perfect your expressive voice as a musician, it helps to nail down the pickups that best translate the sound and feel you’re after.


    In the previous sections, I give you a good grounding on what the main categories of classic pickups can do for you, as well as revealing some alternatives. Dig into the following sections to explore what some of these pickups do best.


    Buying a guitar with the right pickups


    One of the great things about the booming replacement-pickup market is that if you love a guitar you already have but feel the pickups can be improved, you can usually find something new to do the trick. It’s a lot easier, however, if you acquire the guitar with at least the right types of pickups in it in the first place. From personal experience, I can tell you that I’m much more likely to be happy with a guitar in the long run, and therefore to keep it, if it arrives with pickups already installed that I’m entirely happy with.


    Check out the following list as a rough matchmaker between pickup types and the genres of music at which they tend to excel:


    
      	Fender Stratocaster-style single-coil pickups: These masters of bright, clear, clean tones cut well through a band or a recorded mix when the other instruments aren’t too heavy. They have plenty of chime for pop and clean contemporary rock tones, with decent bite when you dig in harder. Played with some mild distortion from a pedal or amp, they make bright, clear rock’n’roll pickups or are great for thicker blues tones in the neck position. Show them even more distortion, or a fuzz pedal, and they yield lively, bouncy lead tones a la Jimi Hendrix or Ritchie Blackmore.


      	Fender Telecaster-style single-coil pickups: Still somewhat bright and clear like a Strat pickup, a good Telecaster pickup (the bridge pickup in particular, which the Tele is best known for) generally sounds somewhat meatier and thicker and drives an amp a little harder when you dig in, even in relatively clean settings. This is the classic hard-twang pickup, the sound of everyone from Don Rich with Buck Owens to Pete Anderson with Dwight Yoakam. Given more distortion, it becomes a great rock pickup that could almost be mistaken for a Les Paul: Think Jimmy Page’s “Stairway to Heaven” solo (played on a Telecaster), or almost any lead played by Bruce Springsteen.


      	Gibson P-90s single coils and their reproductions: Fat, biting, and with a slightly gritty, grainy edge, the P-90 is an extremely characteristic pickup. It’s great for rock and blues players who want a thicker, slightly darker tone than the thinner Fender-style single coils tend to provide, although it can still have luscious, shimmering highs through a clean amp.


      	Gibson PAF-style humbuckers and their reproductions: These seminal humbuckers have become the go-to for everything from classic-rock, to alternative-rock, to even heavier style for good reasons. The better examples have a rich, luscious tone in the right guitar, while exuding a singing, almost vocal-like quality when revved through some distortion. They usually enhance a guitar’s sustain well and are great for intentional harmonic feedback sounds without excessive noise or squeal. On the other side of the coin, such humbuckers are the choice of many jazz guitarists for their depth and warmth, yet with enough clarity to give single-note runs and chords some clarifying attack.


      	Gretsch DynaSonics and Filter’Trons: The classic Gretsch single-coil and humbucking pickups both exhibit traits that have come to be labeled as “that great Gretsch sound,” including excellent clarity and note definition, yet with a certain depth and thickness that adds great body to the tone. DynaSonics sound a little more raw, which segues into an excellent rock’n’roll tone with an amp just on the edge of distorting; Filter’Trons can sound somewhat more refined (and with less hum, of course) but also really sing and sustain well with some overdrive.


      	[image: tip.eps] Hot single-coil and humbucking pickups: A vast number of manufacturers also offer hot renditions of the classic pickups, units that are made with ceramic magnets and/or extra turns of wire in the coil to produce a stronger electric signal that drives an amp harder. If you’re into heavy rock of any form, explore some of these in your desired format. If you’re not into heavy rock, however, you may find that these pickups often don’t excel at clean or mildly crunchy tones the way more traditional designs do.

    


    Modifying and upgrading your existing pickups


    If you’re generally very happy with a guitar you already own (perhaps you really love its neck shape and the way it plays) but feel its sound could be modified for the better, a pickup swap may be the way to do it. Note that changing pickups can’t give you something that just isn’t present in the sound of the guitar itself, but it can broadly tweak certain sonic characteristics that are available from your instrument — sometimes dramatically so — which often can make a big difference in both your sound and the way the instrument feels as you play it.


    Replacement pickups are available for every conceivable type of original pickup, and the Internet makes finding them and researching their characteristics pretty easy. The inevitable difficulty in swapping pickups is that no matter how in-depth a manufacturer’s description of its product may be, no matter how many video reviews you watch, you really can’t tell how a new model will sound in your guitar until you spend your money, pay to have it installed, and play it. For this reason, I recommend checking manufacturers’ return/exchange policies and seeking out any of the several pickup makers that let you swap one of their new units for one with slightly different characteristics so long as you don’t cut the hook-up wires and do return the pickup in as-new condition.


    [image: tip.eps] Unless you’re experienced at soldering, and at disassembling electric guitars for that matter, it’s a good idea to have replacement pickups installed by a professional repairperson, who can also adjust their heights correctly after they are all wired up.


    Working with Controls and Switches


    Wired up between any electric guitar’s pickups and its output jack are a volume control and tone control (sometimes one of each for every pickup the guitar carries) and, if the guitar has more than one pickup, a selector switch that lets you choose which pickup is active, often a combination of pickups at once.


    In traditional electric guitars, these controls are all passive, meaning they need no battery or wall power to function. A volume control simply reduces the amount of the relevant pickup’s signal that is sent along to the output jack. Note that it can only reach an output level to the maximum of whatever your guitar amplifier is set for, and it is mainly there to turn your guitar down from its maximum potential amp volume, rather than to add any level to that. A tone control reduces the highs in the signal as you turn it counterclockwise. Some guitars also have extra switches that let you get different sounds from individual pickups, or which combine two or more pickups in alternative ways.


    In this section, I investigate many of the classic control and switch layouts found on popular electric guitars, as well as probe some modified and hot-rod switching that you may find useful.


    Standard control layouts


    As with so many things in the guitar world, the vast majority of control and switching layouts used today follow what was employed by one or another classic make and model dating back to the ’50s and ’60s. For that reason, a quick perusal of these templates familiarizes you with the majority of what you find on guitars hanging on the store walls today.


    Traditional Gibson-style controls


    Several Gibson models have used a four-knob control complement consisting of an independent volume and tone control for each of two pickups and a three-way pickup selector switch (see Figure 5-12). This setup allows not only easy adjustment of each pickup independently but also some creative balancing of the two together in the middle switch position. You see this layout on the Les Paul and SG Standard, Custom, and Special, the ES-335 and ES-175, and other Gibson models, as well as countless guitars from other manufacturers.
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      Figure 5-12: This Les Paul has the classic four-knob and three-way switch layout traditional to many Gibson guitars and others besides.

    


    Fender Telecaster-style controls


    The original Telecaster models had odd control functions that seemed to intentionally skirt around the obvious, giving a preset bassy sound from the neck pickup position and no combination of the two pickups together. Many players rewired their guitar to a more conventional arrangement, though, which also became standard from Fender after 1967: one master volume control, one master tone control, and a three-way switch to give you neck, bridge, or both pickups. This arrangement appears on many, many guitars with two pickups where the maker wants to keep things simple (you can check out an example in Figure 5-13).
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      Figure 5-13: Not a Telecaster at all, this Thorn SoCal C/S model nevertheless uses the classically simple one volume, one tone, and three-way switch layout.

    


    Fender Stratocaster-style controls and variations


    With three pickups, the Strat had a lot of potential sonic versatility right out of the box, which wasn’t entirely tapped with the three-position switch originally used (giving just each pickup individually). Many players learned to balance this switch between the neck-and-middle and middle-and-bridge position to yield funky in-between tones. In the ’70s, a replacement five-way switch became commonly available (see Figure 5-14). The original had control layout of master volume and an individual tone control for neck and middle pickups, but none for the bridge, which was also a little odd, because the bright bridge pickup is likely to need taming more than the others. Many players and makers alike use a modified wiring that connects the rear tone control to the bridge pickup, while the neck and middle share the other.
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      Figure 5-14: This Stratocaster has a five-way switch for versatile pickup selection options, with the traditional one-volume and two-tone control layout.

    


    Early Gretsch electric-style control


    The earlier versions of Gretsch Duo Sonic and 6120 guitars, with two single-coil DeArmond pickups, used an interesting control layout with an individual volume control for each pickup, a master tone control, a master volume control that governed the overall output level, and a traditional three-way pickup selector. Several other makers, old and new, have used variations of this layout, give or take an element or two (see Figure 5-15).
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      Figure 5-15: This Koll Superglide Almighty follows the Gretsch tradition of two independent volume controls, a master tone, a three-way switch, and a master volume control.

    


    Modified control layouts


    If you want more tonal variation from your electric guitar than the standard control layouts provide, you may want to investigate several modified layouts that can be adapted to many guitars. Clever engineers have experimented with more versatile wiring schemes virtually since the birth of the electric guitar, but “hot-rodded” controls and switches really came into their own in the 1970s. Features of these often include multiple and unusual pickup combinations, combinations of different coils in humbucking pickups, active preamps and mid-boost switching, and more.


    There are far too many modified and hot-rod control layouts for me to detail here, but you can easily find them on guitar-wiring-related websites and in books dedicated to electric guitar wiring modifications. However, here are some of the real classics of modified wiring:


    
      	The several different pickup combinations available from Fender’s Superswitch, a modification of the five-way Stratocaster switch with greatly expanded routing capabilities


      	Four-way switches available for Telecaster-style guitars that offer a humbucker-like middle position in addition to the standard middle position


      	PRS’s clever stock wiring, which offers some single-coil-like sounds from two humbucking pickups via a five-way rotary switch

    


    Plenty of players have also made use of small booster preamp circuits mounted in their guitar’s control cavities, with an internal 9-volt battery to supply power. A trend that came into its own in the early ’70s (but which has faded somewhat since), this mod was used by players who felt they benefited from being able to drive their amp a little harder right from the guitar, and from the buffered low-impedance signal their guitar now generated, which was cable of surviving long cable runs without a loss of high-end fidelity.


    Coil split, phase, and series-parallel switching


    [image: technicalstuff.eps] Frank Zappa, Jimmy Page, and plenty of players besides have made use of added coil splitting and phase switching to achieve creative sounds that are beyond the scope of standard control arrangements, and these may be something you’d like to explore too. Many guitarists have also made use of series-parallel switching, either to wire two single-coil pickups together in a way that makes them sound fatter and more powerful (series wiring) or, conversely, to achieve a brighter, janglier sound from a humbucking pickup (parallel wiring).


    
      	Coil splitting: Sometimes also referred to (somewhat erroneously) as coil tapping, this modification involves blocking the signal from one of two coils in a humbucking pickup so that the remaining coil on its own behaves like a single-coil pickup, with a brighter, twangier sound. Several makes of humbuckers are prewired for this feature, requiring just a mini-toggle switch or a push-pull switch on a volume or tone control to achieve it. Genuine coil tapping involves shunting part of the coil of a single-coil pickup to ground so that what remains is a weaker, brighter-sounding single-coil pickup.


      	Phase switching: You can reverse the polarities of two pickups relative to each other, or of one of two coils in a humbucking pickup, to yield a tone that is inherently funky and almost hollow sounding.


      	Series-parallel switching: You can reverse the stock wiring between two pickups or two coils in a humbucker to achieve alternate sounds. For example, a standard Gibson-style humbucker has two coils wired together in series, which yields a thick, meaty tone; when you set a Stratocaster’s or Telecaster’s switch to select two pickups together, on the other hand, these are wired up in parallel, yielding a somewhat round, open, snappy tone. Switching modifications to reverse either of these standard wiring schemes can give you a big humbucker-like sound from two single-coil pickups, or snappy Strat-like tones from a humbucker.

    


    Advice on modifying your guitar’s existing controls


    Many guitars come factory wired with advanced or hot-rodded control and switching capabilities these days, so if you feel you are likely to want more than the standard straight pickup, volume, and tone functions from an instrument, you should explore some of these online and, whenever possible, in-hand at your local guitar store.


    [image: tip.eps] If you want to modify your existing guitar for advanced capabilities, take these tips to heart:


    
      	Always get a pro to do the work. The only exception is if you’re experienced in guitar repair yourself, and with soldering in particular. If you want to learn these skills, start out work on cheap and expendable guitars and save yourself some heartache.


      	Don’t cut, drill, or route! Seek ways of adding modified switching that don’t involve drilling extra holes in, or routing any wood from, your guitar’s body. Any such work will almost certainly devalue the instrument if and when you decide to sell it, even if you view it as an improvement. A good repairman can replace a standard volume or tone control with a push-pull switch to achieve extra switching (for coil splitting, phase, or series-parallel options), or can merge individual tone controls into a master tone and insert a switch into the original hole for the second tone control — all of which is easily reversible should you decide to sell the guitar.


      	Think hard about whether you really need the mod at all. You may first think that having a lot of extra tone-switching options is a cool idea, but often the novelty wears off pretty quickly, and you soon find that most manufacturers don’t add these things as standard simply because they really aren’t necessary tools for the vast majority of guitarists. When I started getting serious about working on my own guitars in my late teens and early 20s, I added every mod in the book at one point or another (often hacking up and devaluing a sweet old guitar in the process). More than two decades later, I don’t have any phase, coil-splitting, or series-parallel switching on any of my several guitars. Sometimes you find the early guitar designers just got it right in the first place!

    

  


  
    Chapter 6


    Guitar Hardware


    In This Chapter


    [image: arrow] Investigating how hardware shapes tone and feel


    [image: arrow] Exploring fixed and vibrato bridges


    [image: arrow] Discovering different types of tuners


    [image: arrow] Checking out how frets, nuts, and finishes can vary


    


    In this chapter, I explore each of the major pieces of guitar hardware in its several variations, with a view toward both function and sound. I tell you what you need to know about the effects of different type of bridges, tailpieces, nuts, frets, and tuners on the way your guitar sounds and feels.


    In addition to investigating hardware, I also explain how different types of guitar strings and guitar picks both sound and feel different and play a very real part in shaping your overall tone.


    A Quick Overview


    A guitar’s hardware is any metal component that is attached to it, and sometimes the definition includes wood, plastic, or nylon elements, too. (Figure 6-1 points out all the hardware on a guitar.) Because much of this hardware comprises parts that anchor the strings at the body and neck ends of the instrument, you won’t be surprised to learn that the style and composition of these components often affects the sound of your guitar. Different types of hardware also function somewhat differently, in addition to their sonic properties, so you really can advance your knowledge of all things guitar-related by exploring the diverse world of guitar hardware.
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      Figure 6-1: Several parts of any guitar come under the category of hardware.

    


    Working with Standard Bridges and Tailpieces


    The bridge is the body-end termination point for the strings’ speaking length (that is, that part that vibrates when you strum, and therefore makes the sound). A smaller part of many bridges is a component called the bridge saddle, or just saddle, which is the part on which the string itself sits. Often, but not always, saddles are notched to guide the strings up the neck at the correct angle and to maintain an equal space between all strings. Many guitars have one bridge saddle per string, although some have one long piece that acts as a saddle for all strings, and some have three saddles, each of which is shared by a pair of strings.


    There are many different types of bridges, but the two main categories are fixed and vibrato. The former isn’t intended to move (other than for adjustment), whereas the latter can be manually and rhythmically moved to produce the vibrato sound that gives it its name. In the following sections, I lift the lid on several types in each category.


    A tailpiece is the part behind the bridge that anchors the strings. Some bridges are all-in-one constructions that act as bridge and tailpiece together, but many are separate components, where the strings load through holes in the tailpiece and then extend on to and over the bridge on their way over the pickups and toward the neck. I also explore several types of tailpieces, because they relate to the bridges with which they are frequently paired.


    The floating bridge with trapeze tailpiece


    Technically, the floating bridge is a type of fixed bridge. It gets its name from the fact that it isn’t actually attached to the top of the guitar but is held in place by the strings’ pressure on the saddles. These bridges are most often found on hollow or semihollow electric guitars, where drilling into the top to mount a fixed bridge could weaken the structure of the guitar or impede its acoustic resonance.


    On many electric guitars, a floating bridge may have a steel bridge that is much like one mounted directly into the top of other types of guitars but which is mounted into a wooden base that safely rests on the guitar’s top. Others have the older type, with both the base and the bridge itself (which includes that saddle piece) made from wood. Figure 6-2 shows both types side by side. Each type generally has a thumbwheel nut at either end to adjust the overall height of the bridge by moving it up or down the threaded post.
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      Figure 6-2: The floating bridge with wood saddle piece on a wood base, left, is one of the oldest types used by archtop guitars. The variation on the right has a more standard bridge.

    


    Floating bridges are often used on guitars with more delicate (thinner) tops, so it stands to reason that these instruments don’t have a tailpiece bolted into their tops either. In such cases, a floating bridge is often paired with a trapeze tailpiece. Trapeze tailpieces are attached to the tail end of the guitar with wood screws (usually where that strap button is located) and extend over the lower part of the guitar body without touching it, held aloft by the strings’ tension (shown in Figure 6-3).
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      Figure 6-3: A trapeze tailpiece works where you don’t want to drill into the thin top of an acoustic or semi-acoustic electric guitar.

    


    Because floating bridges are usually found on archtop hollow- or semihollow electric guitars, whatever guitarists think of as the sound of a floating bridge is largely affected by the sound of that type of guitar, which is discussed in detail in Chapter 4. They do tend to enhance, however, a round, warm, somewhat woody tone, and generally don’t have quite the sustain of solid bridges mounted permanently into solid body or semisolid guitars.


    Unsurprisingly, an old-fashioned two-piece floating bridge with a wood saddle piece atop a wood base enhances a slightly softer, woodier tone, whereas a metal bridge with individual saddles atop a similar wooden base usually contributes to a somewhat sharper, clearer tone.


    Strings-through-body Telecaster bridge


    The strings-through-body bridge has multiple variations, but it’s best known as it appears on Fender’s Telecaster and similar guitars. When Leo Fender introduced his revolutionary solidbody guitar in 1950, it had strings anchored in ferules (small metal cups) inset into the back of the guitar and passing up through holes in the body and through the bridge plate, where they took a right-angle turn over three bridge saddles (as shown in Figure 6-4). As such, this type of bridge has no tailpiece to accompany it; the ferules in the back of the body act as tailpiece.


    This bridge design is one of the things that helps to give the Telecaster, and guitars built like it, its solid, clear, ringing tone. The solid anchoring of the strings in the body enhances sustain and resonance, and — along with the solid metal bridge saddles (traditionally made from brass or steel) — provides a firm coupling of string to body.
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      Figure 6-4: The through-body bridge works just as described, with the strings passing right through the body to the bridge loaded on top, as seen on this Fender Telecaster.

    


    Traditional Telecaster-style bridges use just three saddles, with each pair of strings sharing a metal bar, so there are inherent drawbacks in the adjustment facilities of these units. Essentially, when setting the strings’ intonation (discussed in Chapter 7), you need to find a compromise that works best for both strings, which may prove to be just a little off for either. Even so, many players find this bridge design to have outstanding sound, and its intonation facilities are still better than many of the early electric guitar bridges afforded, so they learn to work with this compromise. Later renditions of replacement parts for such bridges have been made with angled or notched saddles to more accurately balance the intonation settings of each string pair, and Fender came out with a six-saddle version of the Telecaster bridge in the ’70s, which many other parts makers offer today.


    Other makers over the years have used very different variations of through-body stringing, with the strings anchored in the back of the guitar, but passing through the top and over an entirely different bridge design. In most cases, such setups are known for enhancing resonance and sustain. Fender’s own hardtail Stratocaster, so called because it has a non-vibrato bridge rather than the traditional vibrato bridge that the model is known for, uses its own rendition of through-body stringing, with strings anchored in the back of the body as on a Telecaster but passing into a fixed rendition of the Strat bridge with six individual bent-steel saddles.


    Another big part of a traditional Telecaster’s sound comes from the fact that the bridge pickup is suspended from the bridge’s metal base plate. The interaction of the bridge and plate together add a certain metallic honk that’s often heard in the upper-midrange response of these guitars and contributes to its classic thick, meaty twang tones.


    The wraparound bridge


    A wraparound bridge is an integral bridge/tailpiece unit constructed traditionally from a metal bar drilled with six holes on the underside, into which the strings are loaded from the front before wrapping up and over the curved bar and heading off over the pickups and toward the neck. The original renditions of these are solid, simple units, where the curved, slightly contoured bar acts as a single saddle piece for all strings. The bar has U-shaped slots at either end that mount firmly into steel bolts that are threaded into steel studs mounted into the body, and these bolts can be raised or lowered for overall height adjustment. Intonation adjustment is made by tightening or loosening a small hex-screw threaded in each end of the bridge behind its U-shaped mounting bracket, which moves the bridge slightly forward or backward to adjust string length.


    Gibson introduced the best-known rendition of the wraparound bridge (also called wrapover or wraptail) in 1953 as a replacement for the poorly utilized bridge that originally appeared on the 1952 Les Paul (which is shown in Figure 6-5). Even after a more adjustable bridge was introduced on the Les Paul a few years later, the wraparound bridge remained standard equipment on the Les Paul Special and Junior and several other models thereafter.
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      Photograph by Dave Hunter


      Figure 6-5: This 1953 Gibson Les Paul carries the original rendition of the wraparound bridge.

    


    Wraparound bridges clearly have very limited intonation adjustment facilities, but a workable compromise between all strings can usually be achieved. As crude as its design is, many players are still big fans of this bridge for its admirable sustain, resonance, and overall simplicity.


    Around 1960, Gibson modified the original wraparound bridge with a raised narrow saddle ridge that zig-zagged slightly for each string to improve relative intonation.


    Several contemporary makers offer renditions of the wraparound bridge in designs that incorporate individually adjustable saddles. These units intend to provide the solid anchoring of the original wraptail, with facilities for perfect intonation adjustment (see Figure 6-6).
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      Figure 6-6: The contemporary wraparound bridge on this 1959 Gibson Melody Maker has individually adjustable saddles for more precise intonation adjustment.

    


    The tune-o-matic bridge and stopbar tailpiece


    The tune-o-matic bridge was designed in 1954 by Gibson president Ted McCarty as a replacement for the wraparound bridge, and it has proved one of the most influential and most copied electric-guitar bridges since that time. With six individually adjustable saddles, plus height adjustment via a thumbwheel at either end, this bridge allowed for extremely accurate intonation adjustment of each individual string (see Figure 6-7). The tune-o-matic first appeared on Gibson’s Les Paul Custom of 1954 and became stock equipment on the standard goldtop Les Paul Model and several archtop-electrics the following year.
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      Figure 6-7: The innovative and much-copied Gibson tune-o-matic bridge, as seen on a 1959 Les Paul, accompanied by a stopbar tailpiece.

    


    On solidbody guitars like the Les Paul and SG and semisolid models such as the ES-335, the mounting bolts on which the bridge’s adjustable thumbwheels were threaded were drilled right into the body. On such models, this bridge is partnered by a stopbar tailpiece (shown in Figure 6-7). The stopbar is essentially a basic wraparound bridge, but with the strings loaded from behind through its six individual anchor holes, from which they make the slight break angle upward to the tune-o-matic bridge’s saddles. On archtop acoustic-electric models, they were often set into a wooden bridge base and accompanied by a trapeze tailpiece, as discussed in “The floating bridge with trapeze tailpiece.”


    The tune-o-matic bridge and stopbar tailpiece, as used on a solid or semisolid electric guitar, make a solid and great-sounding pairing, enhancing sustain and natural body resonance while also offering some sharpness and clarity to the notes, thanks to the sharply angled bridge saddles.


    As successful as it has been for Gibson, the tune-o-matic bridge has been copied and modified by countless other makers and remains one of the most popular bridges in use today.


    Other popular bridges


    Fender and Gibson set the standards for many bridges used by a wide range of guitar makers today, but plenty of other manufacturers have designed their own units over the years.


    
      	Gretsch: The Rocker Bar, Space Control, and Melita SyncrhoSonic bridges have long been standard equipment on Gretsch’s electric guitars. The Rocker Bar is a simple arched, grooved steel bar designed to rock back and forth when used with a vibrato tailpiece, the Space Control has grooved roller saddles that adjust side to side on a threaded steel bar for easy string-spacing adjustment, and the Melita has a (fairly complex) system for individually adjustable saddles that can be locked in place with thumb screws.


      	Rickenbacker: These guitars most often use a bridge with six individually adjustable saddles that are much like a simplified Gibson tune-o-matic bridge but which originally come with a flat clip-on cover.


      	PRS: In addition to its popular vibrato unit, PRS has a hardtail (that is, non-vibrato) bridge much like the Gibson wraparound bridge, but it’s modified with individual grooves to align the strings, with break-point ridges to improve intonation.

    


    Several other minor variations do exist, but aside from these from major makers, and the standard bridges and tailpieces already described in this chapter, most others share characteristics with something already covered here.


    Vibing with Vibrato Units


    Vibrato bridges and tailpieces (also called vibrato units) are moveable components that induce a vibrato sound in your guitar’s strings when you depress and release the vibrato arm (also called the whammy bar). Most types do so courtesy of a spring mechanism that helps bring the strings back to their original pitch when you release the bar. Vibrato units come as both bridges and tailpieces because some designs are built into one component and some into the other.


    The use of manual vibrato is one of the distinctive characteristics of many types of electric guitar playing and is heard in several different genres of music. Whether it’s the subtle tremulous wobble heard in many rockabilly or surf-guitar riffs, the expressive vocal vibrato of psychedelic rocker Jimi Hendrix, the wildly tremulous soloing of Neil Young, or the deep “dive-bombing” of Eddie Van Halen, it all comes courtesy of the vibrato unit — and some creative playing technique.


    Vibratos are pretty straightforward to use, and most players get the hang of them simply by experimenting. As with many things in rock guitar, there’s really no right or wrong way to use them, and whatever works for your music works. Many vibratos do lead to some tuning instability with prolonged or extreme use, and often that’s just par for the course. There are some things you can do to minimize out-of-tune vibrato action, but often you can’t eliminate it entirely and just need to plan to tune up after a particularly energetic vibrato song!


    Bigsby vibrato


    Developed by mechanical engineer Paul Bigsby in the late 1940s, the Bigsby Vibrato was the first widely available add-on vibrato suitable to a number of different guitars. Early models were mounted like a trapeze tailpiece — anchored to the tail end of the guitar with wood screws — making them suitable for archtop acoustic-electric guitars (see Figure 6-8). These are frequently seen on Gretsch guitars, and some Gibsons, Guilds, and others too. Later models were developed for mounting directly on the tops of solidbody electrics.
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      Figure 6-8: This Bigsby B-5 is mounted to the top of a Fano JM6.

    


    The Bigsby works by means of a roller bar to which the strings are anchored, which slackens the strings’ tension when you press down on the unit’s arm, producing a dip in their pitch. A single short, stiff spring mounted between a cup in the arm fixture and one in the unit’s base brings the roller bar back to position, and the strings back into tune (in theory, at least).


    Bigsby vibratos have a fairly limited action, so you don’t get deep Van Halen–style dive-bombing out of them. They do, however, have a smooth, even feel that many players enjoy and are still one of the preferred vibratos for more retro playing styles. And if you attack them with gusto, they can still get pretty wild, as heard in much of the more extreme playing of Neil Young on a Bigsby-equipped early ’50s Les Paul.


    Because a Bigsby vibrato takes the place of a guitar’s tailpiece, you still need a bridge to go with it. Makers often partner the units with whatever proprietary independent bridge they tend to use — Gibson with its tune-o-matic, Gretsch with any of the company’s bridges, and so on — and Bigsby also makes a basic aluminum rocker bridge, a compensated one-piece saddle on a floating base, which is often used alongside these vibratos.


    Fender Stratocaster vibrato


    A considerable engineering feat in its time, the vibrato unit on the Fender Stratocaster, unveiled in 1954, was one of the key features of this radical guitar. Original-style units remain in wide use today and have also inspired countless reissues, clones, and re-creations — some to exacting specs, others considerably modified. (Note that Fender always referred to this unit as a tremolo — the Synchronized Tremolo, to be precise — although this hardware, according to its function, is actually a vibrato.)


    The Stratocaster vibrato serves as bridge and tailpiece in one, so it needs no separate hardware to function. It does, however, require a route all the way through the guitar’s body from top to back, along with a longer rectangular route in the back where the springs are anchored (see Figure 6-9).
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      Figure 6-9: The revolutionary (for 1954) Fender Stratocaster vibrato requires large routes through the body and along the body’s back to house its springs and moving components.

    


    The top of the Stratocaster vibrato reveals six individual pressed-steel saddles, all individually adjustable for both height and intonation position, mounted on a steel base that pivots on six steel screws, with a vibrato arm inserted at the lower end (shown in Figure 6-10). Beneath this base (see Figure 6-9 again) is mounted an inertia block, a chunk of solid steel through which the strings are anchored. In addition to providing the anchor point for the springs that bring the unit back to its resting position, this block ingeniously compensates for the missing wood mass to which the strings would normally be anchored, making up for any sustain and clarity that might otherwise result from a poorly anchored bridge.


    The Stratocaster vibrato is an extremely efficient unit that allows for anything from subtle vibrato to deep dives, all with pretty good return-to-pitch stability when set up right.


    Other assorted vibratos


    Several other manufacturers, old and new, have created their own vibratos, some of which are based roughly on some of the classic designs already covered and some of which are entirely original. Among the noteworthy units are


    
      	Gibson/Maestro Vibrola: Using a simple U-shaped spring mechanism made from bent-steel, this vibrato tailpiece appeared on many SG and Melody Maker guitars of the ’60s. It has a fairly limited range and isn’t known for precise return-to-pitch capabilities, but it works well enough when not abused.


      	Burns Vibrato: Appearing on English-made Burns guitars as well as many Gretsch models of the mid-’60s, this vibrato tailpiece used a large spring set into a body cavity to do its thing.


      	Fender Jazzmaster/Jaguar Floating Tremolo: Carrying Fender’s traditional mis-nomenclature once again, this unit was actually one that Leo Fender had hoped to design for the Stratocaster had there been more time. When it arrived on the Jazzmaster in 1958, it was considered Fender’s top-of-the-line vibrato system. Using a vibrato tailpiece with an internally mounted spring paired with a rocker bridge, the unit has an easy, fluid action — classic surf-guitar vibrato — but the moveable bridge is thought, by some, to lighten these guitars’ tone somewhat (see Figure 6-10).


      	Floyd Rose: Often referred to as a double-locking vibrato thanks to the clamp-down nut that accompanies it, this complex modification of the basic Strat vibrato principle was developed in the late ’70s as a cure for vintage vibratos that send your guitar out of tune with extreme use. It quickly became the standard for many heavy-rock and shred players.


      	Paul Reed Smith vibrato: Developed at Carlos Santana’s request for “a vibrato that stayed in tune,” this is another update of the vintage Strat vibrato, with modifications for efficient action and improved tuning stability.

    


    Plenty of other great vibratos are available, many as retro-fit replacement parts for existing units, vintage Fender Strat-style vibratos in particular.
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      Figure 6-10: The Jazzmaster vibrato tailpiece, seen here on a Danocaster J/T hybrid-style guitar, was considered Fender’s most advanced vibrato when released in the late 1950s.

    


    Turning the Tuners


    Tuners is the common contemporary term for those six little mechanisms mounted at your guitar’s headstock that are responsible for tuning the strings, which were often called machine heads or tuning gears in the old days. In one sense, their job is to efficiently bring your guitar strings up to tension and keep them there. As with everything to which a guitar string is attached, however, they also have some implications for your tone.


    [image: tip.eps] Regardless of what you hear about the sound of different tuners, their ability to function well at the job of tuning your strings should be your first concern. Cheap tuners may technically work, but they can be less precise than tuners of better quality, and also may slip a little, resulting in frequent out-of-tuneness, which certainly gets frustrating.


    In the late ’60s, many players developed the theory that heavier tuners contributed to better sustain and resonance, and therefore they swapped out the relatively lightweight original Kluson-made tuners on their guitars — on ’50s and ’60s Gibson and Fender models in particular — for heavier die-cast tuners, usually made by Grover or Schaller (shown in Figure 6-11). This was probably even more of a craze among Les Paul players, with artists like Jimmy Page, Jeff Beck, Paul Kossoff, and others looking for that fat, thick, sustaining tone from their guitars and trying everything possible to maximize it. Many players still believe that tuners with added weight improve a guitar’s resonance, but I have been told by skilled guitar makers that a lighter headstock actually does the trick, so in truth, who knows? If your tuners work well and have no functional issues, there is probably no tone-based reason to change them.
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      Figure 6-11: Vintage-style Kluson tuners, left, and die-cast Grovers, right, on similar three-a-side headstocks on set-neck guitars.

    


    [image: tip.eps] Over the past couple of decades, many players who use vibrato units on their guitars have become fond of locking tuners. These types, available from many different parts manufacturers, hold your strings firmly in place in the post holes (as shown in Figure 6-12), preventing slippage during considerable vibrato usage. This, in turn, can contribute to greater tuning stability. As a bonus, locking tuners are also usually quicker to restring when string changes roll around.
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      Figure 6-12: These locking tuners, seen here on a Huber Dolphin guitar, hold the strings firmly in their post holes.

    


    Touching Strings to Wood: Nuts and Frets


    Two more crucial components of any electric guitar are ones that players tend to neglect until there’s something wrong with them. When you think about it, though, a guitar’s frets and nut are jointly responsible for anchoring the neck-end termination point of the vibrating string, and therefore are bound to be crucial in an instrument’s ability to produce satisfactory tone.


    Of course, sure, you do need to pay these parts some extra attention when there is something wrong with them, and that is usually a matter for a professional repairperson to address. By their virtue (or lack thereof) as contributors to the overall sonic brew of any guitar, when a nut and/or frets are in poor condition, they perform poorly both as functioning pieces of hardware and as transferors of vibrational energy from strings to wood.


    In this section, I investigate some of the variables in each of these components and tell you what to look for when they’re underperforming.


    Nuts


    A nut (that is, a string nut) is that thin, slotted strip of organic or synthetic material that lies across the end of the fingerboard and guides your strings on their way to the tuners (see Figure 6-13). Beyond this purely functional role, the stuff your nut is made from plays a big part in shaping your tone. In partnership with the bridge saddles, the nut is one of the two anchor points that determine the speaking length of your string — the components that denote the break between the section of the strings that vibrates and makes all the sound and the dead portions — and it greatly affects both the way in which the strings ring and the amount of vibrational energy that is transferred into the neck and body of the guitar.
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      Photograph and guitar courtesy of Tom Bartlett


      Figure 6-13: A nut, as seen on this Bartlett Retrospec, plays important roles in both tuning stability and tone.

    


    Gibson electric guitars from the golden age of the solidbody — the 1950s and early ’60s — had nuts made from Nylon 6/6, a rigid yet relatively soft material (well, when compared to steel or bone) that contributes some relatively warmth and fur amid a full, resonant tone. Fender nuts of the era were commonly made from bone, a hard (though perhaps not steel-hard) organic material that lends a clear yet resonant sound.


    Manufacturers today looking for the hardness and approximate tone of bone but without its inconsistencies (it can be porous and irregular) often turn to Corian or Micarta. On the other hand, self-lubricating nuts made from graphite-based compounds or super-slippery Delrin are extremely popular with vibrato users and can be a major factor in helping to keep a guitar in tune during frequent vibrato use. At the lower end of the synthetic spectrum, some more affordable guitars carry nuts of solid or even hollow plastic. These aren’t generally considered to be tone-enhancing components, although they may be necessities of a certain price point. A well-cut plastic nut can still provide a decent sound and function, but in order to get the most out of the guitars they come on, many players choose to upgrade them to a nut made from bone or one of the other synthetic materials that are popular today.


    A worn or broken nut — and in particular one with slots that have worn too wide or too low after time — can lead to many tuning and intonation difficulties, as well as impeding your guitar’s natural resonance and sustain. These components may look simple, but because precision is required at any point where a string is anchored, nut replacement really is a job for an experienced professional.


    Frets


    The frets are the thin metal strips inlaid into the fingerboard atop a guitar’s neck, which serve as the terminus for the strings when you play a fretted note, that is, anything other than an open note, when the strings end at the nut (see Figure 6-14). When guitarists give any thought at all to their frets, it’s usually in the context of playability. You probably tend to notice them only when they’re getting too low to provide an adequate grip, or developing divots and ridges and are in need of a stoning and crown job at the very least. Poor frets certainly affect your tone in the broad sense, in that the better you play — with all critical components in good condition — the better you sound. Frets, however, are also a tonal component purely in terms of their contribution to the makeup of any guitar, and frets of different types, and in different states of wear, affect the sound that a guitar produces.
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      Figure 6-14: The condition and type of frets on a guitar have an impact on both sound and playing feel.

    


    When you hold a guitar string down against the fingerboard, the fret takes over from the nut as the second anchor point that determines the speaking length of that string, and therefore in transmitting the vibrational energy into the neck and body wood of the guitar. Contemporary fret wire is commonly made from only two different materials. The more traditional is a steel alloy that contains approximately 18 percent nickel-silver (also called German silver), itself a silver-free alloy of nickel and copper. The less traditional is stainless steel. The former is in far wider usage, and although stainless steel seems to be growing in popularity, it is still by far in the minority.


    Traditional nickel-silver frets are actually made from quite a soft steel and can’t be relied upon to last the entire lifetime of a played guitar. They have evolved as a compromise between tone and durability, and as they are far and away the standard they really do hold a tonal monopoly, as far as classic recorded guitar sounds are concerned, and it is a little pointless trying to describe the nickel-silver fret sound in light of all of the other variables at play on any given guitar. That said, frets obviously need to be sound and well seated to do their best vibration-transference work, and they need to retain an adequate depth of divot-free crown surface to be playable as well.


    Beyond matters of age and condition, the size of fret wire (its width and height) contributes a slight tonal variable. The three broad categories of fret profile are narrow, medium, and wide (or jumbo). Most guitars up until the late ’50s used narrow fret wire, and this remained the standard size for Fender frets for many years after. Gibson transitioned to a medium-jumbo wire around 1959, which some players consider to be easier for string bending, as well as providing a fatter sound. For that reason, many Fender players — the likes of Stevie Ray Vaughan, Kenny Wayne Shepherd, and Rory Gallagher — have replaced original narrow wire with medium-jumbo and jumbo frets, and several contemporary variations on Telecasters and Stratocasters are made with this fret wire as standard.


    Stainless steel frets have become more popular in recent years. The same considerations of profile and feel apply here of course, but stainless steel frets are a lot harder and therefore more durable than nickel-silver frets and can be expected to last a lot longer under comparable playing conditions. They also feel a little harder and slicker under the fingertips, which some players like and others don’t. Some makers and players claim stainless steel frets give a guitar a harder, harsher sound than nickel-silver frets, while others hear this as brighter and clearer. At the same time, many respected players and makers alike claim that the sonic difference between the two types of frets is negligible, especially when all other variables on any guitar are taken into consideration.


    Upgrading and Modifying Your Hardware


    If you read through this chapter carefully up to this point, you may have the impression that you can improve certain aspects of an underperforming guitar by upgrading certain hardware components, and you’d be right. In some cases, if not all, a guitar that is otherwise solid in its body and neck, and which has a playing feel that you enjoy, can only be made better by the addition of, for example, a better bridge and/or tailpiece, improved tuners, a new nut, and so on. Going top-notch with everything, though, may add up to more than your guitar is worth, so in some cases you’re better off just selling what you’ve got and looking for a new (or new used) guitar that was equipped with better parts in the first place.


    If you do want to upgrade any or all of your hardware, sticking with retro-fit components, which are precise matches mounting-wise for the original equipment on your guitar, often makes modifications possible for you to do yourself with just a few basic tools. Be aware, however, that bridge saddles often have to be slotted, a precision job that requires the correct files, and setting up a guitar properly after a hardware change so that it plays its best often requires some advanced skill and previous experience.


    You may, for example, improve the tone and function of a relatively cheapo offshore-made Strat-style vibrato by upgrading to one of several high-quality replacements available. The better of these cost upwards of $135 at the time of writing, not including any labor required to install it if you can’t do the work yourself, which may represent a substantial proportion of the total cost of a budget or entry-level electric guitar that you intend to put it on. Similarly, the better fully adjustable wraparound replacement bridges (with individually intonatable saddles) can sell for anywhere from $80 to $139, so it’s a big investment unless you’re looking to upgrade a high-end guitar that will benefit from such a part. That said, if you shop around you can generally find good functioning replacement components for a lot less, many of which may still be upgrades on entry-level instruments.


    [image: tip.eps] If you’re looking to improve the return-to-pitch efficiency of a vibrato that you use frequently, a roller-saddle bridge (with saddles that roll to transport the strings back and forth during vibrato use) and a set of locking tuners can be had for a price that is well worth the reduction in retuning frustration.


    Digging into Guitar Finishes: Pure Tone and Pretty Looks


    Lots of fans of vintage or high-end (that is, expensive) new guitars will tell you that they wouldn’t be caught dead playing a guitar with a finish done in anything other than nitrocellulose lacquer (nitro for short), and this finish has indeed earned some kudos as the coating of choice used by the most beloved electric-guitar makers in the golden age of the instrument. When applied correctly, nitrocellulose provides a thin, hard finish that not only ages beautifully as your guitar ages (gaining wear and patina that guitarists seem to love) but also is reputed to allow the wood of the guitar to resonate freely. Many players believe that this finish, therefore, enhances a guitar’s tone, and lots of makers still use it today as a result.


    The thing is, plenty of extremely talented makers of extremely expensive and great-sounding guitars are perfectly happy using polyurethane finishes, too, and find that they do nothing to impede a guitar’s resonance when sprayed on thinly.


    So-called poly finishes got a bad rap in the ’70s when Fender started applying a thick, plastic-y polyester coating that inhibited the resonance of some guitars — guitars that probably weren’t tone monsters in the first place, given the general decline in Fender quality during that era. The finish wore extremely well, retained vibrant color, and was relatively easy to apply, so it must have seemed to Fender’s then owner, CBS, like a win-win situation. However, the sonic disparity between lesser-quality, polyester-dressed Fenders and the company’s better creations was noticed by many players, even if it wasn’t entirely the fault of the finish.


    The polyurethane finish previously used by Fender in the late ’60s — and popular again with many makers today — is a very different beast from polyester. Urethane, as it is often called, is a versatile liquid plastic resin invented in Germany in the 1930s. It yields a hard, attractive, and protective finish even when sprayed in just a couple of thin coats, and is less labor intensive to apply than nitrocellulose. The fact that respected makers such as Paul Reed Smith, Nik Huber, and many others have long favored urethane tells us that you can get good results with something other than nitrocellulose.

  


  
    Chapter 7


    Caring for Your Guitar


    In This Chapter


    [image: arrow] Finding out about cleaning and protecting your guitar


    [image: arrow] Mastering the basic setup skills


    [image: arrow] Adjusting string and pickup height and neck angle


    [image: arrow] Understanding when you need professional help


    


    Even if you’re happy to pay a professional repairperson to undertake all the work your guitar ever needs, being able to take care of some of the basic stuff yourself is a lot more convenient. Knowing how to perform at least the simpler, standard items of routine setup keeps a guitar playing the way you like it to and also minimizes the amount of time it’s out of your hands and in the shop.


    This chapter tells you how to achieve your ideal string height for an easy (or firmer, if you prefer) playing action, and how to balance pickup heights for optimum tone. It also gives you the basics of adjusting your guitar’s neck, an operation that can seem scary to many first-timers but one that most players can perform themselves with no trouble whatsoever.


    Also in this chapter, you delve into the essentials for keeping your guitar clean, which helps it not only to look its best but also to feel and sound its best, too.


    Keeping It Clean and Sounding Mean


    A clean guitar is a happy guitar — and that’s not just about its looks, either. In addition to simply maintaining your guitar’s appearance, proper and regular cleaning also helps to preserve its finish, makes your strings last longer, and keeps the neck smooth and gunk-free, which in turn makes it easier to play. A cleaner guitar sometimes even sounds better, too, because the grime that builds up can often impede the tight coupling of vibrating strings to anchoring components such as bridge saddles, nut, and frets.


    You have to follow somewhat different procedures for cleaning a guitar’s body, neck, and electronics, and in some cases the products you use on one may be harmful to another. In this section, I walk through some simple but correct methods for cleaning each of your guitar’s essential components and explore some of what you want to avoid, too.


    Fighting grime on a regular basis


    As the saying goes, an ounce of prevention is worth a pound of cure. A basic wipe-down of your guitar’s strings, body, and neck with a soft, dry, lint-free cloth after each playing session should keep it clean and prevent substantial grime from building up. I recommend keeping a cleaning cloth handy (or even a hand towel, if you tend to sweat a lot) during extended rehearsal or performance sets to wipe it all down quickly every so often between songs. And hey, stop giving away your old, holey 100 percent cotton t-shirts — they make great wipe-down rags! More than any dirt or dust that comes naturally from the environment in which you keep the guitar, the moisture, salts, and oils from your own body — sweat, essentially — are the biggest enemies to a guitar’s finish, hardware, and electrical components. If you eliminate these before they sink in, you’ll rarely have any problems in the long run.


    However well you think you’re wiping down your guitar after playing, though, occasionally you will notice a deeper patina of grime building up here and there on the finish and the back of the neck, so a more vigorous cleaning session is occasionally required. Acquire a good proprietary guitar polish (see Figure 7-1) and read the instructions on the bottle before proceeding. A few gentle squirts (start with less; you can always use more) and some elbow grease usually gets the job done.


    [image: warning.eps] Avoid rubbing anything abrasive into your guitar’s finish, and be very careful not to squirt any cleaner or polish onto or into the pickups or the electronics. These liquids can damage them and lead to total failure of such electrical components. (I cover proper methods for cleaning these parts in the later section “Cleaning and protecting pickups and electronics.”)


    [image: warning.eps] You should always avoid cleaning products used to shine and restore your car’s finish, because these are often too harsh for many guitar finishes (which tend to be thinner and more delicate) and often do more harm than good. If your efforts with a standard guitar cleaner/polish don’t remove all the grime, you can try just a little cream polish or light buffing compound of the type that’s used to clean fine furniture, but again, start with small amounts and easy pressure to ensure you’re not abrading the finish with anything harsh.


    For deep cleaning lightly rusted or tarnished hardware, such as bridge saddles, adjustment screws, and the backs of tuners, spray enough WD-40 into a soft rag to soak it through — but without dripping — and then twist the rag around your fingertip and rub the offending area vigorously. This is usually enough to remove caked-on gunk without having to disassemble the parts themselves.
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      Figure 7-1: A proprietary guitar polish and a soft, lint-free rag are all you usually need for a good deep-cleaning of your guitar’s finish.

    


    Deep-cleaning fingerboards for smooth playing


    Your guitar’s fingerboard is one place where grime can often build up, even if you regularly wipe down your instrument each time you play it. The sweat and oils from your fingers gather along fret edges and in the wood grain where a cleaning cloth may ordinarily miss it if the strings are in the way.


    [image: tip.eps] Give the fingerboard a real deep-cleaning when you change strings, and take them all off the guitar at once. You may only do this only once every six months, or maybe once a year, depending on how much you play the guitar in question. If your guitar has a floating or tip-up vibrato unit, one where the base is normally raised slightly off the top of the body by the balance of string-and-spring tension, put something firm between the base and body to keep the bridge in position. (I like to use a stack of business cards, because you can easily adjust to the correct height by using more or fewer cards.) If you have the kind of bridge that comes off entirely when string pressure is removed, such as a non-locking tune-o-matic and stopbar tailpiece, or a floating bridge, you can secure it in position with a little painter’s tape (the type that won’t damage paint or finish when it’s pulled off after).


    With the strings off the guitar, first spray a little standard guitar cleaner/polish on the fingerboard — bracing its neck against something firm but soft so you don’t damage the neck joint with any cleaning pressure — and rub firmly with a cleaning cloth. Next, if you have a long enough thumb or fingernail, wrap a little of a clean cotton rag (an old t-shirt is perfect) around the nail and run it gently but firmly along each edge of each fret, where the fret meets the wood of the fingerboard (shown in Figure 7-2). This inevitably brings out a stripe of grime on the cloth, which shows that you’re getting the job done. (If your nails aren’t long enough, you can wrap the cleaning cloth around the point of a guitar pick, or the corner of a credit card — something firm but not stiff enough to scratch or gouge your fingerboard.)
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      Figure 7-2: A cleaning cloth wrapped around a fingernail, the point of a guitar pick, or the corner of a credit card brings up embedded grime from fret edges.

    


    After you’ve de-grimed each side of each fret all the way up the neck, spray just a little cleaner on another clean cloth and wipe down the entire fingerboard to remove any dirt and particles that were dislodged in the process. Chances are you might need to throw out the rag that you used for the fret-edge deep cleaning, because it will probably now be laced with grime stripes that you don’t want to rub back into your guitar, and the cleaning solution is often difficult to wash out (if you’re using recycled cotton t-shirt rags anyway, it usually isn’t too great a loss!).


    Cleaning and protecting pickups and electronics


    The procedures for cleaning your guitar’s electronics are very different from those used to clean and polish the body and neck. In fact, when I say cleaning in regard to controls in particular, that means internal cleaning, and it’s something that has to be done just right, with the right product. However, it’s still something you can very easily do yourself, usually as an easy fix for scratchy-sounding or stiff-feeling controls.


    [image: remember.eps] As regards the pickups and any external parts of the electronics, never treat them with any spray polish or cleaning fluid. Simply wipe them over with a clean, dry cloth and be done with it.


    [image: warning.eps] Fluids of any kind that leak into your pickups can short out the windings of the coil, lead to corrosion, or permanently damage them in some other way, so this should be avoided. Moisture is equally harmful to volume controls, tone controls, and switches, so keep fluids away from these at all costs. This goes double for spilled beer, water, excessive sweat, or whatever else may want to seep in there.


    To clean and lubricate volume and tone controls, which are electronic components known as potentiometers (or pots for short), you need the right kind of electrical contact-cleaning and lubricating spray product, such as DeoxIT, and you also have to get to the backs of the potentiometers themselves (WD-40 is not an electrical contact cleaner and should not be used for this application).


    Many guitars allow access to these components either by removing the cover to a control route on the back of the guitar (as on many Gibson- and Gretsch-style guitars, shown in Figure 7-3), or by lifting the pickguard on guitars with pickguard-mounted controls, such as Stratocaster-style guitars. With the latter, you usually don’t have to remove or even loosen the strings or remove the entire pickguard: Removing a few screws around the region of the controls often allows you to lift the guard enough to access the backs of the pots (see Figure 7-4).
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      Figure 7-3: Many guitars have rear control-access covers that are easily removed for cleaning and repair of controls and switches.
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      Figure 7-4: You can usually access the controls on Fender Stratocaster-style guitars by removing a few screws and gently lifting up the plastic pickguard.

    


    After you’ve found your way in to the controls, attach the aiming straw to the nozzle of your electrical cleaning spray and lubricant, direct it into the rectangular slot on the side of the potentiometer housing (usually adjacent to where the wiring terminals are mounted), and give a quick spray into each pot. Then repeatedly rotate each control knob clockwise and counterclockwise several times to spread the cleaner and lubricant. In most cases, this eliminates any scratchy noise in their function and should also smooth out the feel when you turn them, too. Many types of open-case switches benefit from a squirt of cleaning fluid too, so you can hit that while you’re in there.


    Exploring the Setup


    When guitarists or guitar techs talk about a setup, they’re referring to the guitar equivalent of a car’s tune up. In short, a setup involves adjusting everything necessary not only to make the guitar play its best but to play its best for you. All playing tastes are different, and that’s one reason so many parts of most electric guitars are adjustable.


    If you have big hands and a rock-crushing grip, you may want a different type of setup than the guy next door with smaller hands and a gentle touch; or, if you play a lot of electric-blues slide guitar, you probably want things adjusted differently than a player who uses a similar type of guitar for super-fast rock lead playing with a lot of string bending. Myriad variables can be brought into play on the same instrument just through altering the setup, and you can learn to achieve most of them yourself.


    [image: tip.eps] If your guitar needs some drastic readjustment, a considerable change in style of setup after years of neglect, or has one of the more complex vibrato units that needs to be balanced and carefully adjusted, you may want to have a professional repairperson give it some attention first. Then after it’s all shipshape, you can learn to keep it within your desired parameters. Otherwise, most tweaks and adjustments can easily be performed by players themselves.

    


    
      Where’s the action?


      Action is a term guitarists use to generally describe the playing feel of a guitar’s strings as you fret them to the fingerboard. More specifically, it describes the height of the strings from the frets, and how much effort it takes to press them down with the fingers of your fretting hand (which are often one in the same, though not always).


      Two adjustments are used to determine a guitar’s action:


      
        	String height, determined by adjustments made at the bridge and/or bridge saddles


        	Neck relief (concave bow), adjusted at the truss-rod adjustment nut

      


      The procedures for making both of these adjustments and therefore setting your guitar’s action are given in this chapter, in the “Perfecting your action,” “Measuring and setting intonation,” “Checking neck relief,” and “Adjusting your truss rod” sections.

    

    


    Gathering the tools for DIY guitar setups


    As with any maintenance project, having the right tools makes all the difference in doing the job well. You can pick up a handful of basic items that make DIY guitar setups a lot easier, without spending a whole lot of cash up front (and chances are you already have some of these in your home toolbox); or, if you want to do more deep-dive adjustments and fine-tunings, you can invest in some more specialized tools and measuring implements.


    For basic setup adjustments, you need the following tools:


    
      	A selection of truss-rod wrenches (if none of the other tools below fits your guitar’s truss rod, or if its manufacturer didn’t supply one)


      	Several each of flat-head and Phillips-head screwdrivers (three or four sizes each)


      	A selection of Allen-key wrenches in eight to a dozen common sizes


      	A steel ruler


      	Needle-nose pliers


      	Wire snips


      	A string winder

    


    For more intensive work (some of which is beyond the scope of what can be covered here), you may also find these items handy:


    
      	A selection of socket and open wrenches (for removing mounting nuts on controls and switches)


      	Radius gauges


      	Feeler gauges


      	A steel ruler


      	A digital caliper


      	A digital multi-meter


      	A soldering iron, solder, and de-soldering bulb

    


    Checking neck relief


    Adjusting your guitar’s neck relief (the amount of bow and resistance in the neck) may sound like a scary proposition to the first-timer, but this task is something you can definitely do yourself if you take it slow and work in very small increments. Most quality guitar manufacturers supply the correct tool for adjusting neck relief specifically because they feel this is a job the player can tackle and often needs to tackle as wood shifts due to seasonal changes in climate, travel, normal aging, and other factors. If you just don’t feel confident doing this yourself, though, don’t hesitate to take it to a pro; a basic neck adjustment shouldn’t cost and arm and a leg, unless there’s something drastically wrong.


    The internal tension applied in a guitar’s neck to counterbalance the natural tension applied by the strings is achieved by a component called a truss rod. This long rod is set into a channel routed under your guitar’s fingerboard. It’s usually fixed at one end and adjustable at the other (threaded) end with a bolt that you turn to increase or decrease the amount of backward tension the rod applies to the neck (that is, the degree to which it counteracts the string tension).


    A straight neck may sound like a good thing in all circumstances, and the idea of bow (or anything other than straight) a very bad thing. Indeed, many players do prefer a very straight neck, but in certain cases, though, players like to have just a little concave bow in the neck — with the fingerboard curving up if the guitar is lying on its back (see Figure 7-5) — to keep the strings from buzzing against the frets when you strum and to provide a natural curvature that matches their vibrational arc when you play. You never, however, want any back bow (a convex curve in the fingerboard), which definitely produces a lot of fret buzz and other playing difficulties.


    
      [image: 9781118899991-fg0705.tif]

      Illustration by Rashell Smith


      Figure 7-5: Many players enjoy a perfectly straight neck, although some playing styles prefer just a little concave bow.

    


    The procedure for checking neck relief is simple, and all you need is a capo and a feeler gauge (and even that isn’t absolutely necessary):


    
      	Put a capo on your guitar’s neck at the first fret.


      	Holding the guitar in playing position on your lap, with the body perfectly perpendicular to the floor, use a finger on your right hand (for right-handers) to fret the low-E string up the neck at the fret where the neck joins the body (see Figure 7-6).


      	Slip a 0.010-inch feeler gauge into the gap between the bottom of the low-E string and the top of the 8th fret (or whichever fret is half way between the capo and where you’re fretting the string). Most techniques recommend an average gap of around 0.010 inch, although some playing styles might like a little less, some just a little more. The appropriate gauge should slide in easily between string and fret but without any further gap between them. (If you don’t have any feeler gauges, the average business card usually works for a rough estimate.)


      	Repeat Steps 2 and 3 with the high-E string.


      	If you have considerably less or more gap than desired, follow the procedure in “Adjusting your truss rod.”
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      Figure 7-6: Checking neck relief — a simple procedure.

    


    Adjusting your truss rod


    [image: warning.eps] Having checked your neck relief as described in the preceding section, now you can adjust most standard truss rods if necessary. Before doing so, however, always consult your guitar manufacturer’s adjustment instructions, and be aware that some modern truss-rod designs function differently than the norm. If a gentle quarter or half turn of the truss-rod nut doesn’t seem to produce any results whatsoever, or if the adjustment point is stiff and won’t turn easily, or at all, consult your guitar’s manufacturer before proceeding, or take it to a professional repairperson. Also, be sure you’re using the correct tool for the job, ideally one supplied by the guitar’s manufacturer, or as per its instructions (there are too many variations to cover them all in detail here).


    Before making any truss-rod adjustments, loosen your guitar’s strings until you have removed all significant tension from them, but not so much that they’re entirely slack and floppy. For some guitars with headstock-end adjustments, you may need to remove a truss-rod access cover before proceeding (as typical on Gibson-style guitars, shown in Figure 7-7), and you usually need to lift some strings aside to do this. For some guitars with body-end adjustment nuts, you have to remove the pickguard, or even loosen and lift the neck, as on many bolt-neck Stratocaster-style guitars (see Figure 7-8).
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      Figure 7-7: Some guitars have an open headstock-end access channel for truss-rod adjustment (right), and for others you need to remove a cover to get at it (left).
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      Figure 7-8: Accessing the truss-rod adjustment nut on a typical Fender Telecaster.

    


    To make adjustments to neck relief, proceed carefully, gently, and slowly, and work in increments of just a quarter turn at a time.


    
      	Decrease: To decrease relief in the neck (reduce a concave bow), turn the adjustment point clockwise to tighten the truss rod (as viewed facing the adjustment point).


      	Increase: To increase relief in the neck (increase concave bow), turn the adjustment point counterclockwise.

    


    If you’re new to truss-rod adjustment and don’t have a handle on how much of a turn achieves what result in your guitar, start with just a quarter turn, then bring the strings back into tune and check the relief again, as outlined in “Checking neck relief.” If that has produced little or no result, de-tension the strings again and go with another quarter turn, or even a half turn this time if there was absolutely no evidence of movement. Tune up, check again, and proceed accordingly. Again, if the nut gets either very tight or so loose that it feels about to come off and the adjustment hasn’t yet produced the desired result, or if you find yourself turning more than one and a half or two full turns or so with no apparent result, then STOP! Take it to a professional.


    Perfecting your action


    The term action is used to discuss the height of the strings from the guitar’s fingerboard, and also its playing feel in general.


    Part of perfecting your guitar’s action involves proper truss-rod adjustment, covered in the preceding section. Make sure to have your neck’s relief set properly before tackling the other and perhaps more universally significant action adjustment: setting your string heights for optimum playing feel. Follow these steps to do this:


    
      	Hold the guitar in playing position on your lap, with the body perfectly perpendicular to the floor and without fretting any strings.


      	
        Using a metal ruler or depth caliper with gradations down to 64ths of an inch, measure the gap between the top of the 12th fret and the low-E string and the top of the 12th fret and the high-E string.

        String height — and therefore action — is a spec that runs very much to personal preference, but a good starting point for a medium action is a 5⁄64-inch gap on the low-E side and a 4⁄64-inch (that is, 1⁄16 inch) gap on the high-E side.

      


      	
        Before changing anything, play it and see how you like it. If it needs adjustment up or down, use the correct tool to raise or lower the individual string saddles (Stratocaster-style bridges) or the bridge as a whole (Les Paul-style bridges) just a little at a time — maybe half a turn, to begin with — and check again for height and playing feel (see Figure 7-9).

        When adjusting individual saddles, work in the same increments of alteration for each saddle screw as you proceed, to maintain proper string radius according to fingerboard radius (as discussed in Chapter 4). Use a radius gauge to check this, if you have one.

      


      	After making adjustments, you need to retune your guitar, because raising or lowering bridge/saddle height alters string pitch.
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      Figure 7-9: Some guitars, as seen left, have saddles that are individually adjustable for string height; others require height adjustment of the entire bridge (right).

    


    Action is very much a thing of personal preference, so you can even adjust your own string height without reference to any particular measurements. Play the guitar all up and down the neck, decide whether you feel the strings should be a little higher or a little lower, and adjust accordingly. You can always bring things back to the way they were before you started, particularly if you take note of how many turns of the adjustment tool or bridge thumbwheels you make during the procedure.


    Measuring and setting intonation


    Intonation is the fine-tuning of the string lengths relative to the guitar’s scale length. When set correctly, it helps to keep individual notes and full chords in tune with each other as you play farther and farther up the neck, rather than merely having each individual string in tune when played open (unfretted). Intonation is required because although guitars’ scale lengths are calculated very carefully, these measurements are imperfect, in that each different string (being of a different thickness and tension) requires a slightly different scale length of its own to be absolutely in tune all the way up the neck. Setting your guitar’s intonation balances out all of this and keeps things sounding their best in all positions.


    Intonation is best checked and set after you have done any adjustments required to neck relief and string height, because they can alter your intonation. To do this correctly, you need an electronic guitar tuner and the correct tool for adjusting your bridge saddle intonation screws.


    
      	Hold the guitar in playing position on your lap, with the body perfectly perpendicular to the floor and the tuner plugged in (or clamped on, if it’s the headstock-clamp variety).


      	Beginning with the low-E string, place a finger gently on the string just above the 12th fret without pressing down and play that string’s harmonic; tune the string until the harmonic is perfectly in tune.


      	
        Now fret the same string at the 12th fret, play it again, and check whether the fretted note is perfectly in tune, sharp, or flat.

        If it’s perfectly in tune with the harmonic, that string’s intonation is good — you’re done. Move on to the A string and begin again with Step 2. If not, go on to the next step.

      


      	
        If the fretted string is slightly flat in relation to its harmonic, adjust the saddles intonation-adjustment screw to move the saddle forward slightly, and then retune and check both the harmonic and fretted string again. Continue in small increments — adjust, tune, check, check — until you get the harmonic and the fretted note both the same (see Figure 7-10).

        If the fretted string is slightly sharp in relation to its harmonic, adjust the saddle’s intonation-adjustment screw to move the saddle rearward slightly; then retune and check both harmonic and fretted string again. Continue in small increments — adjust, tune, check, check — until you get the harmonic and the fretted note both the same.
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      Figure 7-10: The intonation on most guitars can be adjusted by a simple twist of the bridge saddles’ intonation screws.

    


    Some guitars have only fairly crude intonation-adjustment facilities. For example, on basic one-piece Gibson-style wraparound bridges, you can only adjust the hex set screws behind each mounting post to move the bridge ends backward and forward slightly, doing your best to achieve a best compromise intonation of all strings. To do this right, you usually have to loosen all strings slightly, too, each time the adjustment is made. On traditional vintage-style Fender Telecasters, on the other hand, you have to achieve compromise settings for each pair of strings that shares a saddle bar.


    Adjusting pickup height


    The proximity of your pickups’ pole pieces to your strings has a direct correlation to your guitar’s output, but be aware that closer/louder isn’t always better. If the pickups are adjusted too close to the strings, your guitar may sound muddy and overly hot. Also, the proximity of the magnets in the pickups — especially in those that use magnet sections for pole pieces — can exert a pull on the strings, impeding their natural vibration and even taking them out of tune or causing dissonant following tones called ghost notes.


    If you adjusted your action according to the instructions given in the previous sections, your string heights most likely have changed in relation to your pickups, so you should also adjust your pickup heights. This is pretty simple to do with most pickups and usually just requires the correct type of screwdriver (check out Figure 7-11). As a basic guideline, consider setting the single-coil bridge pickup on a Fender Stratocaster-style guitar so that, when you fret the low-E and high-E strings in turn at the highest fret, the low-E pickup pole measures 4⁄32 inch from the bottom of the string and the high-E pole measures 3⁄32 inch from the bottom of the string. Then, to balance the three pickups’ relative outputs, lower the middle pickup a further 1⁄32 inch from these settings and the neck pickup a further 1⁄32 inch still.
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      Figure 7-11: Both this Stratocaster (left) and Les Paul (right) require just a standard screwdriver to adjust the pickup-height screws.

    


    Because their magnets are mounted beneath the pickups, rather than in the pole pieces, Gibson-style humbuckers and P-90s can be positioned just a hair closer to the strings, if you like, at around 2⁄32 inch on both the low- and high-E side in the bridge position, and maybe 3⁄32 inch or 3⁄32 inch in the neck position.


    [image: tip.eps] Note, though, that you can often achieve a clearer, richer tone in a guitar — although at the sacrifice of a little output — by lowering the pickups slightly farther into the body than these rule-of-thumb guidelines suggest. Many humbuckers and P-90s yield a satisfyingly round, woody tone when dropped quite far down, and lowering some other types of single-coil pickups further reduces magnetic drag on the strings and enables them to resonate more freely. Try different pickup heights and see what works for you. You can always easily readjust them if you don’t like the results.


    Knowing when to take it to a pro


    Sometimes your guitar requires more extreme measures than what you can fine-tune at home, or some standard adjustment just isn’t doing the trick. That’s the time to take it to a professional repairperson.


    Consider taking your guitar for professional help if


    
      	You have tried adjusting the truss rod anywhere from a full turn to two turns, with no apparent results; or, if the truss-rod adjustment nut is too stiff to turn, or conversely, too loose to turn further.


      	Your guitar hasn’t had its setup fully adjusted in quite some time and seems to be pretty far out of whack.


      	You have a floating or tip-up vibrato unit that needs to be set up and have its spring tension properly balanced against its string tension.


      	Any piece of hardware crucial to set-up adjustments appears to be broken or malfunctioning.


      	Your frets are extremely low or have severe divots.


      	The neck appears stable and (in the case of a bolt-on neck) can’t be firmed up with a careful tightening of its mounting screws.

    

  


  
    Part III


    The Amplifier: More Than Just Loud


    [image: 9781118899991-pp0301.tif]


    [image: webextras.eps] Visit www.dummies.com/extras/guitaramps for an article on amps.


    In this part …


    
      	Explore the major amp designs.


      	Look under the hood at what influences guitar tone.


      	Choose the right amp for your music.


      	Use your amp to craft classic and creative sounds.


      	Keep your amp in top playing condition.

    

  


  
    Chapter 8


    Looking Inside the Major Amp Designs


    In This Chapter


    [image: arrow] Understanding the different types of guitar amplifiers


    [image: arrow] Looking under the hood to see what really makes amps tick


    [image: arrow] Investigating classic vintage amps


    [image: arrow] Meeting versatile modern designs


    [image: arrow] Cracking convenient solid-state and digital emulating amps


    


    If you’re new to the electric guitar, or even just new to the subject of superior guitar tone, you should get your head around a few concepts right from the start:


    
      	First and foremost, the electric guitar really isn’t an instrument in and of itself — it requires an amplifier to make it whole. And I don’t just mean that it requires an amplifier to be heard. It needs an amp to fully be the expressive, emotive, creative instrument it was intended to be. All great guitarists will tell you that when they’re playing an amp that’s just right for them, they feel it almost as much as they feel the guitar. Because the amp’s sound and playing feel very directly influence your interaction with the guitar, it becomes a real, symbiotic part of the instrument and a key part of your musical inspiration.


      	Although the dictionary defines amplify as increasing the volume or strength of sound, where the guitar amplifier is concerned, it’s really much more than that. This box full of electrical components connected to a speaker is a tone generator. The precise way in which it amplifies your sound is what matters and what makes different guitar amps different. Otherwise, the guitar world probably would have stopped with a couple makes and models and called it a day.


      	All this tone generating happens, in large part, because when tubes amplify your guitar signal, they also add on all kinds of harmonic overtones (subtle extra notes at different intervals that are layered over the fundamental notes) and some gentle distortion that, together, make the electric guitar sound bigger, thicker, and richer than it would be as a purely amplified rendition of its original self. Fortunately for us guitarists, this is just the way tubes work.

    


    This chapter lifts the lid on the major different types of guitar amplifiers, helping you understand them better and enabling you, therefore, to determine what kind of amp will best help you make your music. I delve deeply into the different types of classic and modern tube amps, and I also explain how solid-state and digital amps re-create the beloved sound of tubes.


    Understanding How Circuit Stages Shape Tube Tone


    There are a lot of amps out there and a lot of very different designs among them. In your overall tone quest, the portion involved in selecting your amp can be narrowed down by better understanding how different types of circuits within those amps make your guitar sound different. Several amps use fairly similar building blocks within their circuits, so an understanding of some of these details takes you a long way.


    In the broad sense, amps come in two configurations:


    
      	The combination, or combo, amp includes the guts — the chassis and its internal circuitry — and the speaker in the same cabinet. The back of the box is usually open. (See Figures 8-1 and 8-2.)


      	The piggy back, or stack, amp has a separate top (or head) and speaker cabinet (shown in Figure 8-3).

    


    Within those two configurations, though, each type is available in myriad styles, with a vast range of different circuits doing their thing under the hood.
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      Figure 8-1: The combo amp combines the chassis, circuitry, and speaker in one box.
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      Figure 8-2: Rear view of the combo, revealing the speaker(s).

    


    If you have always viewed a guitar amplifier as a self-contained box that simply does what it does — guitar cable goes in, sound comes out — it’s time to reconfigure that perception. Just like guitars themselves (as discussed in depth in Chapter 4), tube amplifiers are made up of several different components and stages within the signal chain, each of which plays an important part in shaping the signal passing through it. Ignoring any onboard effects for now (which obviously alter your sound in their own fairly dramatic way), even the most basic amp shapes your sound via preamp, tone (also called EQ), and output stages as it moves from input to speaker, with a fourth power-supply stage also having an impact.
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      Figure 8-3: The piggy back, or stack, includes an amplifier top and speaker cabinet in separate cabinets.

    


    In the following sections, I dive into a detailed look at some basic versions of each of those stages to take you toward a greater understanding of how your guitar tone is shaped. Some combination of these ingredients in varying quantities and configurations form the guts of about 95 percent of the tube amps you will ever run into, so getting a handle on the basic circuit stages gives you a good idea what any particular amp is likely to sound like.


    Plugging into preamp stages


    The preamp is the first part of an amplifier to handle the guitar signal, amplifying it into a slightly larger signal that the output stage can make big enough to power a speaker. If your amp has two or more channels, each channel has its own preamp stage, which may be based around its own tube or may share a preamp tube that contains two individual amplification units (or triodes). Most common preamp tube types share a preamp tube (see Figure 8-4). Each preamp tube (or each of the two triodes within an individual preamp tube) is considered a gain stage when used for preamplification duties: That is, it increases the guitar signal (or adds gain).


    [image: technicalstuff.eps] In the vast majority of traditional tube guitar amplifiers, and most modern designs too, when you plug your guitar into that input the signal goes straight into the first tube in the lineup, usually via just some wire and a single resistor that helps the tube perform properly. From there, the signal comes straight out of the output of the tube (called the plate) and goes through a capacitor that takes it either to a volume control (as shown in Figure 8-5) or to a tone stage followed by a volume control. In many amps, that’s all there is to it — and that includes plenty of classics from the tweed Fender Bassman, to the Vox AC30, to the Marshall JTM50, and more.
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      Figure 8-4: Preamp tubes seen from the back of a guitar amplifier.
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      Figure 8-5: The volume control, which usually comes first in an amplifier’s control lineup.

    


    The basic preamp layout may seem extremely simple, and in many ways it is, but each little thing in the chain changes the sound. The type and value of capacitor between tube and volume control and/or volume control and tone stage shapes the sound significantly. Also, the amp may or may not have a bright cap on the volume control, switchable or otherwise, that adds brightness to the sound right at the preamp, particularly when the volume is turned down relatively low. Plus, more goes on besides the path the actual guitar signal travels through: The way the tube is biased (like setting a carburetor’s idle speed in your car) and the amount of voltage it’s fed by the power supply also greatly affect how it sounds when preamplifying that signal. For that matter, different makes and types of preamp tubes all sound slightly different, too.


    Some more-complex amps and high-gain amps chain together several gain stages within the preamp, meaning the amp’s preamp stage actually uses two or more preamp tubes. You can see how the different pre, drive, and gain controls all work together to feed one preamp tube into another if you look at the control panel of an amp like Peavey’s 6505, Bogner’s Shiva, or anything from Mesa/Boogie’s classic Mark series (see Figure 8-6).


    
      [image: 9781118899991-fg0806.tif]

      Photograph by Dave Hunter


      Figure 8-6: The Lead Drive control on this Mesa/Boogie Mark III controls the gain level of the lead channel.

    


    Tapping into tone-shaping stages


    The tone stage (also called EQ, and sometimes tone stack) is the part of the amp governed by the tone controls to shape the frequency balance and content of your guitar signal. In many cases, it’s actually contained within the preamp overall. Sometimes it comes after, but understanding its function is easier if you consider it as a separate stage regardless.


    Some tone stages consist of nothing but a single knob labeled Tone connected to the volume control, much as the tone knob on a guitar is connected. The 1950s tweed Fender Deluxe is a classic example of this configuration, which you can see in Figure 8-7. The knob decreases high-frequency content as you turn it counterclockwise. Other amps have both bass and treble controls, many also add a midrange (mid, middle) control to those, and some amps have even more (as shown in Figure 8-8).
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      Figure 8-7: The tone stage in many simple amplifiers consists of just a single control to determine high-end content.
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      Figure 8-8: Tone stages in more fully equipped amps feature knobs to craft several portions of the frequency range.

    


    [image: technicalstuff.eps] Most tone stages in guitar amplifiers are passive, meaning they can be used to shape whatever frequencies are already there, rather than adding to them. Put another way, they can tap off part of any accessible frequency band — bass, midrange, treble — to carve the overall sound to your taste, but they don’t actually boost any frequencies. With the tone knobs turned all the way up, you’re just hearing the full frequency content that the signal would possess if the amp simply had no tone stage at all. That being said, though, they can be extremely interactive in many amps, and often each control reacts somewhat differently depending on where another control in the tone stage is set, and indeed, depending on where the amp’s gain and overall volume levels are set, too.


    Obviously your tone, in the broad sense, is shaped by the way you set these knobs on your amp. But any amp’s core sound is also determined, regardless of control settings, by the type of tone stage it uses. Different configurations contribute to very different sounding and feeling amplifiers.


    Some tone stages either follow a preamp tube that’s entirely dedicated to driving them, creating a distinct feel and sound that’s characteristic of that circuit. This cathode follower tone stage (so-called because the signal flows out the part of the tube called the cathode) helps contribute to the juicy, touch-sensitive sound and playing feel in larger ’50s tweed Fender amps like the Bassman and Twin, as well as the classic larger Marshall amps, in addition to being at the heart of the famous Vox “Top Boost” circuit. Others, like the classic Fender blackface and silverface amps of the ’60s and ’70s, use a preamp-tube gain stage after the tone stage to make up any signal level lost in the controls. Some simpler tone stages, as in amps with a single tone knob, use no tubes at all.


    Beyond merely shaping an amp’s EQ, the tone controls on some amp designs also have a secondary impact over the amount of gain in the signal. For example, a tweed Deluxe sounds noticeably hotter (segues more quickly into distortion) when you turn up the Tone control. Similarly, turning up the Treble control on many blackface and silverface Fender amps increases the strength of the guitar signal slightly. Experiment with the tone controls on your amp, or any amp you try out, and you can find some unexpected combinations that shape just the right frequency blend and influence the amp’s gain and touch sensitivity.


    Investigating output stages


    The output stage is the final stage in the signal-amplifying and shaping part of any amp. It takes the low-level guitar signal that the preamp has already increased in voltage and converts it to a high-wattage, low-impedance signal capable of driving a speaker.


    [image: technicalstuff.eps] To do all this, the output stage is necessarily the most complex circuit stage in most amplifiers. In most standard amps, when your guitar signal reaches the output stage, it follows a route through the following components:


    
      	A coupling capacitor (also called a signal capacitor) that links the preamp or tone stage to the output stage


      	A preamp tube that splits the signal into two opposite-phase signals (called a phase inverter, splitter, or driver)


      	Two more coupling capacitors that link each reverse-phase leg of the phase inverter to the output tubes


      	Two or more larger output tubes that amplify that phase-inverted signal (these work in pairs amps with four output tubes), visible in Figure 8-9


      	An output transformer that converts the output tubes’ signal into something a speaker can handle, visible in Figure 8-9
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      Figure 8-9: The output tubes and output transformer are key parts of any amplifier’s output stage.

    


    You’ve probably already guessed that all these variables within the output stage contribute to differences in the way different tube amps sound. Even in relatively simple amps, the handful of capacitors that the signal passes through, the types of output tubes, and the size and construction of the output transformer all play a big part in shaping your tone (different tube types and their sonic variables are discussed in detail in Chapter 10).


    Probing power supply stages


    Your guitar signal doesn’t pass through the section of the amp responsible for the power supply, but the way in which this circuit functions has an impact on how the tubes perform, and, therefore, how they sound.


    The power supply stage takes the AC wall voltage that comes from your domestic supply outlet via a standard three-prong cord, converts it to the DC voltage that the tubes need to run on, and conditions it to make it relatively consistent and noise free.


    [image: technicalstuff.eps] The parts of the power supply stage that do this, in order from wall AC in to DC out, are:


    
      	Power transformer: This is that large stack of iron laminates (usually with square-ish bell-shaped end covers; see Figure 8-10) hanging down in the back or underside of the amplifier. It takes the 120V AC from your domestic supply in the US (220–240 in Europe) and ramps it up to anywhere from around 300 to as much as 500 volts. It also directs a small amount of AC voltage (6.3 volts, to be precise) to power the filaments that warm up the tubes.


      	Rectifier: The high voltage supply from the power transformer is passed straight to the rectifier, which can be in the form of a tube or solid-state diodes. (Figure 8-10 shows a rectifier tube visible from the rear of an amplifier.) It converts the two strands of AC voltage to a single strand of DC voltage, while usually making it a little higher in value, too.


      	Filter capacitors: From the rectifier, the DC voltage passes along a series of large filter capacitors, which essentially clean up the power supply. Working filter capacitors help ensure a pure, clean tone, and larger ones often help ensure a solid low-end in your tone.


      	Power resistors: The DC voltage is shunted off from different points along the series of filter capacitors to the preamp and output tubes. Power resistors help send what is usually a slightly lesser voltage to the preamp tubes, and more to the output tubes.


      	Choke: This coil, which usually looks like a small transformer, is often used between the first couple of filter capacitors to further clean up the current.
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      Figure 8-10: The power transformer increases the domestic AC supply and passes it along to the rectifier tube (or solid-state diode rectifiers contained within the amplifier).

    


    In addition to feeding the tubes with precisely the voltages that the amp designer has determined to be ideal for making them work as intended, the power supply influences the amp’s response to your playing, and therefore its sound. A power supply that delivers the required voltage to the tubes quickly and fully when the demand is high — when, for example, you have it cranked up and hit a series of heavy power chords — exhibits a tight, punchy sound, often with a firm low end. An amp with a power supply that takes even a small fraction of a second longer to get back up to speed when demand is high (that is, to ramp back up to full voltage at the tubes when you’re pushing it hard) gives you a softer, slightly compressed feel — often with the characteristic that the attack of the note or chord is slightly recessed, but it swells (or blooms) as you hold it. Either result may be desirable; it just depends on what works for your music and your own playing style (these characteristics are discussed in more detail in Chapter 9).


    [image: warning.eps] A word to the wise: Don’t actually probe your power supply stage, or anything inside your amp — that could be literally shocking! Guitar amps have high voltages, even when switched off, and they can give you a lethal jolt. See Chapter 12 for more on the subject.


    Groundbreaking Vintage Tube Amps


    The great vintage tube-amp designs are worth discussing for a lot of reasons. For one, you might want to acquire one someday! Also, though, their circuits and features have been reincarnated in amplifiers generation after generation, so they still form the foundation of a lot of current designs being made today. In addition, a good 90 percent of the classic vintage tube amps worth discussing have been reissued in one form or another, many quite accurate to their original specifications, either by the current owner of the brand name or by another maker seeking to emulate the sound.


    There have always been plenty of fish in the sea, with several amp makers playing the market since the earliest days of guitar amplification, but for ease of reference I mostly focus on the three most popular vintage makers here, whose classic designs have had the most lasting influence on amp manufacturers throughout the years and right into the modern era.


    Guitar amplifiers came into production, properly speaking, in the mid- to late 1930s, right alongside the dawn of the electric guitar (it’s really a chicken-and-egg situation: You can’t have one without the other). Fender was a mere upstart when founded a decade later, but by the late ’50s and early ’60s the company had already established several ironclad standards of guitar amplification design and construction. Meanwhile, over in Britain, Vox was taking its own very original approach to making great-sounding guitar amps by the late ’50s. Marshall came along in the early ’60s, initially virtually reproducing a major Fender design (albeit using available British parts), then modifying this template to become something more and more original.


    These three legendary makers, therefore — Fender, Vox, and Marshall — make a great starting point for examining the abiding features and sounds still found in traditional tube guitar amp designs. All three have survived to make a broad range of more complex modern-styled amps, but their original designs remain the building blocks for the vast majority of tube amps available today (as well as being many of the most-emulated sounds in solid-state and digital modeling amps).


    Classic Fender models


    Leo Fender was considered an upstart in the business when he began building guitar amplifiers in his radio store and repair shop in Fullerton, California, in the mid-1940s, even though the electric guitar itself was barely ten years old. By the mid-’50s, however, Fender amps were setting standards for construction, features, tone, and durability that many of the bigger makers like Gibson and Valco (which sold amps under the Gretsch, Supro, and National brands) were struggling to match. Fender amps quickly became the choice of countless major stars, from Buddy Holly to Michael Bloomfield, Buddy Guy to Bruce Springsteen.


    When players talk about classic vintage Fenders, they are usually referring to two camps: the tweed amps of the late ’50s (so-called for their tweed linen cabinet coverings, see Figure 8-11); and blackface amps of the mid-’60s, named for their black control panels but also distinctive for their harder-wearing Tolex vinyl coverings. Fender produced other popular lines between and beyond these, but these are far and away the most respected, and the most frequently reproduced.
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      Figure 8-11: Fender’s tweed amps of the ’50s are considered classic rock’n’roll machines, but they’re also great for blues, country, and plenty else besides.

    


    In addition to their funky, old-school appearance, tweed amps are characterized by several traits that still make them popular today and which have been reborn in countless amp designs over the years.


    These are some Tweed characteristics:


    
      	They tend to give you great touch sensitivity that allows the player to determine the transition from clean (undistorted) to crunchy and distorted tones simply by altering his or her pick attack on the guitar strings.


      	Many tweeds amps have a warm (that is, slightly dark and not overly trebly) and somewhat midrange-focused tone that is considered great for blues-rock and classic rock’n’roll, while they may not be ideal for either heavy rock or spanking-clean country or jazz (which is not to say they haven’t excelled at the latter two when required!).


      	They are appreciated for the directness and simplicity of their circuits, which is considered to enhance their sound. They don’t have a lot of bells and whistles (two smaller models had tremolo, but that’s the only tweed effect at all), but they are known for stellar tone.

    


    Legendary tweed models such as the Deluxe, Bassman, Twin, and Champ have been reissued by Fender, and also re-created — along with others like the Pro and Super — by other manufacturers, such as Victoria and Clark.


    Blackface Fenders (see Figure 8-12) were produced between 1963 and 1967 and are known for their sharper, snappier sound, more sparkling highs, and in some cases, firmer lows.
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      Figure 8-12: Fender’s blackface amps are among the most versatile vintage amps ever made.

    


    Blackface amps have these characteristics:


    
      	The sound is often somewhat scooped; that is, with a recessed midrange.


      	They’re better known for their clean tones and tones that are clean but just on the edge of distortion, but less loved for their distorted tones (by some, at least) than tweed amps.


      	They included together and brought to prominence the classic Fender effects of tremolo and reverb.

    


    Classic blackface Fenders include the Deluxe Reverb, Super Reverb, Twin Reverb, and Princeton Reverb, each of which also has tremolo (often called vibrato by Fender), along with the small Vibro Champ, which does not have reverb.


    Vox and the “Class-A” sound


    Vox, the brand name of the Jennings Musical Instrument company (JMI), wasn’t the first English amp maker, but it was the earliest of the real classic British manufacturers to gain significant success in the early days of rock’n’roll, and it remains a popular choice to this day. Major British pop bands, such as the Shadows, were using Vox amps by the late ’50s, and the name really exploded in the early to mid-’60s as amp choice of The Beatles and plenty of other musicians besides. Over the years, Vox amps have been heard behind a diverse list of bands, including Queen, Tom Petty and the Heartbreakers, REM, and the Foo Fighters.


    [image: technicalstuff.eps] Vox amps are known for their originality (even if they have been copied to the hilt over the years) and are beloved for several distinctive characteristics:


    
      	They are the original source of what is usually referred to as the Class A tone. This term isn’t intended to describe the quality of these amps’ sound — although many would say it does that too — but the way in which the output tubes are biased, with bias resistors tied to the cathodes of the tubes (in fact, the Class A tag is often a misnomer, and they are more correctly described as cathode biased, with no negative feedback). As discussed in “Investigating output stages” earlier in this chapter, this is a clear case of a particular circuit stage having a major impact on an amp’s sound.


      	Voxes are also known for using EL84 output tubes, a classic smaller British tube in a long, narrow bottle with nine-pin base.


      	The result of the Vox-style output stage and EL84 tubes, among other things, is a chimey, shimmering clean tone, and an overdrive tone that is rich in harmonic overtones when the amp is pushed hard.

    


    The most popular Vox models are far and away the AC15 and AC30 (see Figure 8-13), which offer a nominal 15 and 30 watts but can actually achieve more when cranked up. Original renditions manufactured by JMI from the early to late ’60s are the most highly sought after, although different owners of the Vox brand (which left the hands of its founder, Tom Jennings, in the late ’60s) have produced their own renditions of these designs.
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      Photograph courtesy of History for Hire, Jennifer Cheung/Steven Nillson photographers


      Figure 8-13: The Vox AC30 is a classic for its sweet, chiming tone, but can also rock out, too.

    


    The Vox template is also behind many high-quality modern amps (sometimes called boutique amps, when they come from small shops) made by the likes of Matchless, TopHat, 65amps, Bad Cat, and others.


    Mighty Marshall rock machines


    Marshall has come to be known as the amp of choice for many rockers, and their full stacks (an amp top, or head, on two large speaker cabinets, see Figure 8-14) were seen behind plenty of greats of the ’60s and ’70s, such as Jimmy Page, Jimi Hendrix, and Eric Clapton. Marshall’s first amplifiers, built in 1962, were actually close copies of the circuit from the late-’50s tweed Fender Bassman. Rendered with available British components and speakers, they nevertheless had a distinct character, which only became more and more their own as the amps evolved through the decade and into the early ’70s.
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      Figure 8-14: The Marshall stack remains the abiding image of the heavy-rock amp.

    


    Following are some of the characteristics that Marshall players love about their amps:


    
      	Having started as “a tweed Fender Bassman clone” of sorts, using American 6L6 (or the equivalent 5881) output tubes, Marshall became best known by the late ’60s for its use of EL34 output tubes, which have their own distinctive thick, crunchy texture when pushed hard. Played loud and proud, a Marshall with EL34s is the first sound that comes to mind when anyone mentions rock guitar tone.


      	A combination of circuit design, EL34 tubes, and the use of large closed-back speaker cabs containing four 12-inch Celestion speakers gives vintage Marshalls a characteristic low-end thump (almost felt like a punch in the gut when played loud) and a thick, chewy midrange that helps to push the guitar forward in the mix.


      	Vintage Marshalls are not high-gain amps by any means, in the modern sense of the expression, and can have extremely good clean tones, too. They need to be played loud to be pushed into overdrive, or aided with a booster or overdrive pedal, a technique used by many of the great Marshall users of the ’60s and early ’70s.

    


    Just like the great Fender and Vox designs of old, early Marshalls such as the JTM45 and JTM50 plexi, so-called for its gold-painted Plexiglas control panel, form the basis of several reissue models, as well as homages from other makers. The smaller Marshall 18-watter based on two EL84 output tubes has also been perpetually popular for players seeking that Marshall tone at lower volumes.


    Getting the most from vintage-style amps


    Whether your amp is a vintage original from the 1950s, ’60s, or early ’70s or a reissue or tribute design, you can use a similar approach to get the most out of it.


    Genuine vintage amps up until the early ’70s, and reissues or accurate re-creations that remain true to the design, were made without master-volume controls, which govern the overall output level, allowing you to still crank up the preamp volume (often called gain or drive) to achieve more distortion without blowing the doors off the room. Many purists claim, however, that the master-volume controls used on many newer amps detract from the purity of the circuit and impede true vintage-certified tone as a result.


    Strictly speaking, if you want to get the best from your vintage-style, non-master-volume amp, you just need to crank it up until it hits the sweet spot, as discussed in detail in Chapter 9. Plenty of players and manufacturers alike have sought ways of getting classic vintage overdrive sounds at lower volumes, using a number of means of achieving this (again, see Chapter 9). Part of the key to the beauty of vintage-amp tone is the simplicity of the circuit and the way the output tubes generate harmonic overtones when driven to distortion, so the most authentic solutions to the noise issue retain that element of the amp’s performance and deal with the excessive output levels in some other way.


    Other makers of more modern amps that still remain true to the spirit of vintage amps include some facilities to let you dial in your distortion tones while reining in volume levels. These may include master-volume controls (discussed further under “Rocking with Modern Tube-Amp Designs”) or half-power switches, although purists will still tell you such amps sound more “vintage certified” when you keep such output controls maxed out!


    [image: remember.eps] Note also that these types of amps, as relatively simple as they are, can be extremely sensitive to the types and quality of tubes used in them, so it’s worth digesting Chapter 10 to get the most out of them. For more on basics settings of vintage and vintage-style amps, see Chapter 12.


    Rocking with Modern Tube-Amp Designs


    In the good old days, heavy rock tones were only achieved by cranking a big tube-amp stack to the max, and maybe goosing it with a fuzz or boost pedal to really get it screaming — at which point it was all deafeningly loud! Today’s lucky guitarist, however, has a wide range of high-gain amps to choose from, usually with channel switching, many of which are able to reproduce searing lead tones at relatively low volumes when desired, thanks to their very effective master-volume controls, which rein in the overall volume level at the output stage after the distortion is produced at the preamp stage.


    The evolution of the high-gain amp was driven by the very real needs of guitarists. By the late ’60s and early ’70s, many players were crying out for a means of achieving the wailing, sustaining lead tones of their roaring 100-watters at full blast but at volumes that wouldn’t bring the police screaming down on you in smaller venues, studios, or rehearsal spaces. Randall Smith, founder of Mesa/Boogie, pioneered the high-gain revolution in 1970 when he developed a scorching preamp design packed into small, powerful combo amps (originally built into modified Fender Princetons and the like). The results were quickly taken up by Carlos Santana, among many others, and became the key to his signature guitar tone. Soon, many manufacturers were following in Mesa/Boogie’s footsteps by offering their own high-gain amps with master volume controls to enable singing lead tones at any volume.


    Fender and Marshall introduced master volumes on several models by the mid-’70s, and by the early ’80s the high-gain Marshall JCM800 became the flagship of contemporary stadium-rock tone. From there, new makers like Soldano, Rivera, Bogner, VHT (now Fryette), Engl, Hughes & Kettner, and others were taking the art forward.


    From the butt-simple vintage feature set of one volume knob, one tone knob, and turn it up until it screams, multifeatured contemporary amps can be found carrying any (or all!) of the following features:


    
      	As many as three or four footswitchable channels with independent gain, EQ, and output levels and several voicing switches


      	Reverb and FX loop (send and return jacks that are used to patch in your own external effects), both channel-assignable and footswitchable


      	Speaker-emulated direct output (DI) for recording or amplifying through a PA


      	Several levels of output power attenuation


      	MIDI (musical instrument digital interface) switching for digitally controlled remote channel and settings switching


      	Multiple speaker outs with impedance switching

    


    See amps like Fryette’s Sig:X, Hughes & Kettner’s GrandMeister, and Mesa/Boogie’s Mark V for some examples of such overabundance.


    Thank goodness for gain!


    To get much out of any discussion of modern tube amps, you need to understand the basics of gain. Gain is the increase of signal strength that occurs at any given stage within an amplifier’s circuit. When guitarists talk of high-gain amplifiers, they are referring to amps that create more gain in the preamp stage than traditional amps do, and which usually have an extra knob or two — labeled Gain, Drive, or maybe just Volume — to control it.


    The preamp stages in all amps produce gain, that’s what they’re there for, but in high-gain amps these stages may be predisposed toward higher gain levels at any given knob setting relative to those of lower-gain amps. The more gain, the hotter (that is, more distorted, singing, and sustaining) your tone is.


    Low-gain (traditional, vintage) amps often have just one or two relatively low-gain stages before the output stage, whereas high-gain amps usually ramp up the gain along several different stages, placed one after the other. There is usually some crossover territory where traditional (low-gain) amps can produce some tube distortion, usually when played very loud, or where high-gain amps can achieve satisfactory clean tones, but each will most likely excel at the type of tone it was designed to produce.


    The master-volume control


    The master-volume control was the first real step toward the high-gain amp revolution, and it forever changed tone crafting in the guitar world. In simple terms, a master volume is a knob that controls the amp’s overall volume level in the output stage, while the traditional volume control (as found on any vintage or new amp) controls volume in the preamp stage. Put them together, and you have far greater control over both the gain (see “Plugging into preamp stages”) and output levels of any amplifier.


    Many amps didn’t change greatly in design or construction when they received master-volume controls in mid-1970s. They just gained another knob where they didn’t have one previously. But the way that the master volume is wired into the circuit, and the part of the circuit in which it occurs, can greatly affect the way it performs and the way the amp sounds as a result. Some type of master-volume controls are praised for the way they retain a good representation of your amp’s core tone when you turn them down; others, not so much, and are infamous for dulling or thinning out your sound when you bring them into use (to be fair, most modern makers are using the better master-volume designs these days!).


    [image: remember.eps] A master-volume control effectively turns any traditional amp into a high-gain amp of sorts, roughly speaking, in that it allows you to turn up the preamp gain as high as you like, while reining in overall volume levels by turning down the master control. The preamps in straightforward (vintage-style) amp designs to which simple master volumes have been added aren’t always optimized for high-gain playing, though, and some guitarists feel that maxing out the preamp volume while turning down the master results in a fizzy or buzzy tone. To some, though, or in some amps where it works well, this practice can yield just what you’re looking for.


    Whether you use it to generate some preamp drive or simply to rein in your overall volume with a relatively clean tone, master volume can be extremely useful. More tips and tricks for getting the most out of them are found in Chapter 12.


    High-gain rock amps


    High-gain amps, so-called for the relatively high levels of gain produced in their preamp stages, tend to be the amps of choice for players doing everything from metal, to shred, to grunge and more these days (see the nearby section “Thank goodness for gain” for more on the sound produced).


    If you bump into an amp with two or more footswitchable channels these days, you can bet one of them will be devoted to high-gain lead tones — making such amps high-gain amps in and of themselves. Almost all contemporary amp makers of any significance offer one or more high-gain models.


    Some other high-gain amp designs are dedicated to nothing but high-gain lead tones, with no clean channel or rhythm channel as such. These tend to be powerful creations aimed at professional players who can turn them loose on the big stage, and who know how to get semiclean tones when needed by altering their playing dynamics or using their guitars’ volume controls.


    High-gain tube amps — or high-gain channels within a multichannel amp — are really built along many of the same principles as traditional tube amps (as covered in “Plugging into preamp stages” in this chapter), but they achieve their preamp-tube-generated distortion by chaining (or cascading) several gain stages one in to the other.


    The screaming lead tones that these amps are capable of producing are largely generated in the preamp stage, so contemporary high-gain amps almost universally employ master-volume controls, too, to govern what would be monstrously loud volume levels without them! Often, such amps even have individual masters dedicated to each channel (or the lead channel in particular), with an additional overall output level control. This rule has a few notable exceptions, again in amps aimed largely at professional players: The highly respected and extremely expensive Trainwreck amplifiers, hand-built by Ken Fischer during his lifetime, have relatively high-gain preamp stages but no master-volume controls, producing a very “alive” and touch-sensitive playing feel. In the footsteps of the Trainwrecks, Komet amps — also expensive hand-built amplifiers — follow similar designs.


    Channel switching


    Channel switching — meaning the ability to switch channels in an amp using a remote pushbutton footswitch connected by a long cable — usually goes hand-in-hand with high-gain amps. Put simply, when you have one channel dedicated to clean rhythm sounds and one dedicated to distorted lead sounds, you really do need a way to jump between the two. A footswitch lets you do just that while still playing, without missing a beat!


    In simple terms, foot-controlled channel switching works by means of an electronic relay within the amp, which shunts your guitar signal from the input to one channel or the other, just like a long, invisible arm flipping a channel select toggle switch. Some occasionally give you a little pop or click through the amp when you stomp on the footswitch, but the good ones these days are pretty quiet.


    What players like about remote channel switching is the seamless transition from clean to crunchy or lead tones, achieved instantaneously while still playing without needing to reach for a manual switch or volume control on the guitar or amp.


    You can find footswitches with multiple buttons accompanying many contemporary amps with two or more channels and an abundance of extra features. A single amp can offer footswitching for channel selection, reverb on/off, boost (which adds even more gain to the selected channel), FX loop on/off, multiple master-volume controls, and more, all accessed from a floor unit that may have, for example, six pushbutton switches.


    Effects loops


    Many contemporary amps carry an effects loop (often abbreviated as FX loop), which consists of a patching-in point of sorts between the preamp and the output stage. Two jacks on the back panel, usually marked Send and Return, let you run the signal from your amp’s preamp out to an external effects unit, then back in again for final amplification by the amp’s output stage. Some amps have a footswitch for turning the loop on and off, whereas others are just on all the time when you plug an effect into them.


    Some effects loops are buffered, meaning they have a tube or solid-state preamp of their own to drive and condition the signal to help it make the journey out to your effects and back in good, clean shape, usually with a level control to determine the strength of the signal and prevent distorting the input of the effects unit(s). Others are simply passive insertion points in the amp’s circuit. Loops come in two different major categories:


    
      	Series or serial loops send the entire signal from the amp’s preamp and EQ stages out to your effects. These loops are usually simple, giving you no control over the balance of wet to dry (effected to uneffected) signal that returns to your amp, other than any depth or mix controls on the effects themselves.


      	Parallel loops split the signal to send one uneffected leg straight to the amp’s output stage while sending one out of the loop. These usually include a mix or balance control that you can use to determine how much signal goes out to the effects and how much goes straight on its way (see Figure 8-15).
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      Figure 8-15: A parallel loop, as seen on this Colby Mod Machine, is the more advanced of the effects loops, and usually offers controls for output and return levels.

    


    [image: technicalstuff.eps] Why not just put everything in front of the amp, where you use many traditional stomp-box type pedals? Some effects work better by processing your guitar signal after its gain and EQ have been shaped by the amp’s first couple of stages, so that you are effecting the overdriven and EQ’d tone, for example, rather than overdriving and EQ’ing the effected tone. This distinction may seem like splitting hairs, but treating the signal to different stages in a different order really does make things sound different.


    Effects most commonly used in effects loops are echo/delay, reverb, and some modulation effects like chorus and tremolo. Gain-influencing effects such as overdrive, fuzz, distortion, boost, and compression are usually not used in an effects loop, because they are intended to boost the first stage of the amp rather than the output stage (put another way, they are part of the overall gain-shaping of the rig, and that’s something that should all have happened by the time the signal reaches the output stage).


    I discuss the use of effects loops and the types of effects that go in them in more detail in Chapter 15.


    Getting the most from multifeatured amps


    Many contemporary multichannel amps with foot-switching facilities offer a wide range of control parameters and even preset and preprogramming facilities that take them light-years beyond the traditional single-channel vintage tube amp. Handled right, many offer superb performance features for the pro and hobby player alike.


    [image: tip.eps] If you decide an amp with multiple footswitchable channels and other built-in performance and tone features really is the best choice for your music making, it’s worth taking some time to get to know that amp in order to make the most of what it has to offer. Often you can just plug in on day one, treat one channel like a good old-fashioned amp, and play away, but even if you’re not the kind of person who likes to read manuals, read the manual! I especially recommend checking out any Getting started or Quick start guide before you fire it up. What looks like the deck of the Starship Enterprise to the uninitiated may actually be pretty straightforward when you know what all the controls actually do. Or, it may be just about as complicated as flying the Enterprise … in which case, you’ll need that manual all the more!


    As much as guitarists are eager to just get playing, consider learning about your multifeatured amp to be like any kind of schooling or job training: Devote some time to it, and you will get a whole lot more out of the thing as a result. Ultimately, that should mean a lot of great flexibility and tone-enhancing features, which you can tap into without even having to think about it once you know your way around the thing. Knowing your options may afford you quick selections of different channels with dramatically different sounds, the ability to access different effects, different output levels, and more. The end result should mean more playing and less messing around, even if it seems like there’s a steep learning curve up front.


    [image: tip.eps] Also, though, as much as you may be thinking “more is better” right about now, it’s important to also consider what you don’t want or need in an amp (as discussed thoroughly in Chapter 9). Taking on excess features that aren’t necessarily of much use to you, just because you like the idea of all the options, can sometimes result in you spending more time adjusting and switching than actually playing — and can lead to some confusing situations when playing live, especially for people who need to play and sing at the same time. Still, these multifeatured amps are a real boon for those who need a lot of instantly accessible sound changes to get their music made.


    Investigating Solid-State Amplifiers


    Solid-state amplifiers come in a broad range, from the simple, to the fully equipped, and the options are getting broader by the day. Solid state, for our purposes, refers to anything that isn’t tube-powered and instead uses transistors to amplify your guitar signal. These days they come in two particular categories:


    
      	Analog solid state: This traditional style is the same kind of technology that took over the vast majority of consumer electronics from the mid-’60s onward, from transistorized radios, to televisions, to stereo equipment.


      	Digital: Also called modeling amps or emulating amps, these use digital sound processing (DSP) in the front end to generate your guitar tone and then amplify it in a solid-state output stage.

    


    Whether analog or digital, solid-state amps do their thing largely by seeking to reproduce many of the traditional tube-generated guitar tones that players have come to know and love. In some cases, they actually take more circuitry to get that done — that is, to produce a tone similar to that made by the simplest tube amp — but with today’s advances in the technology, and in digital processing power in particular, such amps can usually pack an impressive array of sounds and features into one (often not very large) box.


    By giving solid-state amps less attention in this book than is given to tube amps, I don’t intend to downplay their usefulness. It’s simply that these amps are more “what you see is what you get,” technology wise. In most cases, the guitarist often doesn’t benefit much from knowing how they tick, because they are largely designed to imitate tube amps anyway. As such, they just do what they do.


    Traditional analog transistor amps


    Solid-state amps arrived in the late 1960s and were promoted as a supposedly more robust alternative to tubes. Fender and Vox both offered solid-state ranges, and many manufacturers and players of the day would have told you that everything would be solid state in just a few years. But many players didn’t much like the sound of the first offerings, or at least found them too different to the tube amps they were used to, and the first waves of this new technology didn’t do too well, in guitar circles at least. Meanwhile, though, solid-state electronics were taking over just about everything else under the sun.


    Over the years, solid-state amps made a comeback (and improved considerably in the process) largely as their designers learned how to make them sound more and more like classic tube amps. But although many good players do now use them, they still haven’t taken over from tube amps in the professional arena to any significant extent.


    Solid-state amps can offer a lot of useful features to the beginner and intermediate in particular, though, and usually bring you significantly more power and a broader range of instantly accessible tones for your money. Features such as multiple channels, built-in effects, headphone outputs, and more can be found on many solid-state “beginner’s” amps at a fraction of the price of even the most basic low-powered, single-channel tube amps. They can make a great starting point for the new player who wants to explore a range of sounds in an amp that gives him or her good service while learning the ropes and working toward a more professional-grade amplifier farther down the road.


    Several long-standing solid-state amp lines have made major inroads into the professional and serious-amateur scenes, and for what they do well, several of them unapologetically compete head-to-head with tube amps. The Polytone Brute and Mini-Brute have been standards with jazz players for decades, while at the other end of the spectrum Randall’s 300-watt Warhead and amps like it have proved the perfect rumble-machines for many heavy metal players. Somewhere in between, Roland’s JC-120 Jazz Chorus combo has churned out dreamy tones — and a hypnotic stereo chorus effect — for jazz, indie, and alternative guitarists alike.


    Digital modeling amps


    Digital technology made inroads in the guitar world with several types of effects units in the early ’80s — delay (echoes), chorus, and flanging in particular — and then became the next wave in the recording studio before making its way into the boxes that make all the noise in the first place: our amplifiers. By the late ’90s, companies like Line 6 and Johnson, and eventually Fender, Vox, and several others, were offering impressive digital amps (often called modeling or emulating amps) that packed the sounds of several classic tube amps in one handy grab-and-go combo or desktop unit.


    Some early criticisms of digital amps were that they sounded cold (or lacking in depth) and didn’t respond to the player’s touch the way the tube amps they emulated did. Digital amp technology has made enormous strides since it emerged, however, and several models now offering the sonic equivalent of high-definition performance can sound extremely good and feel far more like the playing experience of a great tube amp.


    The market in digital modeling amps ranges from small, compact combos that offer a handful of built-in amp sounds and effects for as little as $100 or less, to large, powerful units that provide nearly limitless amp and effects sounds and more programmable user presets — with versatile MIDI switching — than any one player is ever likely to need.


    I’m not covering the use of these amps in detail because, essentially, they seek to copy the way tube amps perform, in their basic functions at least, and because they are really black boxes that contain a fixed (yet evolving and adaptable) technology. Put another way, understanding how tube amps work, their classic sounds, and how to get what you want by balancing gain and tone controls actually helps you find what you’re looking for from a digital modeling amp, because they are imitating that technology in the first place. Otherwise, their volume and tone controls perform much the same, and beyond that it’s a matter of reading the individual manual for any given product and learning to program and enter presets as desired, much as you would learn to set up any new consumer electronics device.

  


  
    Chapter 9


    Choosing the Right Amp for You and Your Music


    In This Chapter


    [image: arrow] Understanding the effect an amp’s output power has on its sound


    [image: arrow] Nailing down basic amp characteristics desirable to your playing style


    [image: arrow] Deciding on the desired feature set — the bells and whistles


    [image: arrow] Testing amps to find your best fit


    [image: arrow] Quieting your amp while preserving tone


    


    What’s the best amp for you and your music? Not just “a great amplifier,” or the one that [insert your guitar hero’s name here] plays, but the one that’s right for you: the amp that will make you a better and happier guitarist.


    Whatever your budget, you’ll find a blinding range of amplifiers out there to choose from, and walking home with one that just isn’t right for your music or your performance requirements can lead to a lot of frustration. An amp that’s too loud for your needs, for example, just won’t sound its best at lower volumes, or one designed for one particular style of music might never sound right when used for another. Of course, the amp makers’ marketing departments will all try to tell you that their amp is the one for you — but through the course of this chapter you can clearly determine a set of priorities to help you decide which amp will best work with you and your music, instead of fighting against you.


    If you’re a newcomer to the deeper world of guitar amplifiers, you may feel like you’re on the outside of a tech-savvy clique where everyone else knows a lingo. Well, not for long. A big part of developing the tools for undertaking your own amp search is simply knowing how to walk the walk and talk the talk, and this chapter gets you there.


    This chapter helps you develop the tools for hacking through the vast jungle of not-quite-right amps to select from the best candidates for your desired sound, playing style, and musical genre. Find the amp that sounds best for your music, feels best for your playing style, and meets the volume requirements of the rooms you play in, and you will simply be a better guitarist.


    Understanding How Size Matters


    An amp’s size — meaning its output rating, too (the volume it is capable of producing, discussed in depth in Chapter 8), not just its physical size — has a lot to do with its sound. For that reason, it also plays a big part in determining how appropriate (or inappropriate) the amp may be for any intended use.


    [image: remember.eps] For the most part, the louder an amp is capable of being, the louder you need to turn it up before it really sounds its best. Therefore, you don’t just want to get the biggest amp you can afford, or one that you think will be useful in that one big event you play every year or two. When you turn that biggest possible amp down to the volume level required in 99 out of 100 of your playing situations, it won’t sound as good as a smaller amp turned up to achieve an optimum volume level. It may be putting out the same volume level, but it won’t be working the way it was designed to work — and won’t sound its best.


    For this reason, the first essential hurdle in choosing the right amp is deciding how big you need it to be. How big you really need it to be.


    However cool that double-stack on stage at the last arena show you attended might have looked, or however much you want an amp that you’ve read a certain guitarist plays, don’t let image and star power seduce you. You will be a better, and happier, player using the amp that you need. And that’s the amp that is the right size for the vast majority of playing situations in which you expect to use it.


    [image: tip.eps] So the first job in your amp search is to be brutally realistic about how big an amp you really need. And here’s the good news: Landing the smallest suitable amp not only most likely secures a more satisfying guitar tone but also saves you money. When you eventually land that big gig that leaves the smaller amp in the dust, you’ll be doing well enough to justify another purchase.


    Hitting the sweet spot


    The sweet spot is the point on the volume knob where any amp tends to sound its best. This point is a little different for different types of amps. But when you hit it, most amps exhibit similar tendencies, including


    
      	Sounding full and dynamic, often with a sound that seems to swirl and expand as you let a chord ring (some players call it bloom), with good tonal depth


      	Feeling easier to play, as though your fingers, your guitar, and the amplifier are all working as a single, expressive instrument


      	Avoiding any harshness, dullness, or strident tones

    


    An amp’s sweet spot usually is found fairly high in its volume range. As luck would have it, you usually hit this sweet spot when you’ve brought the right amp for the size room you’re playing in and turn that amp up to the ideal volume for that room.


    [image: remember.eps] What constitutes this precise sweet spot for you also depends on your specific performance needs. Some players prefer a sweet spot that leans a little dirty (that is, with a little distortion), and some want a setting that remains clean (with relatively little distortion), but the majority of guitarists who understand amps well agree that the ideal sweet spot is often somewhere in between. That point in the dirty/clean dichotomy is where the amp stays relatively clean when you pick lightly but starts to break up naturally when you pick harder. This point lets you use your own playing dynamics to control the sound and feel of the amp: Rhythm parts stay clear and well defined, but leads — or chunkier power-chord rhythm riffs — cut through with an edge provided by some light distortion.


    Deciding where that exact sweet spot lies for you — along the continuum of “still clean” to “starting to distort” — and then discovering at what volume it is achieved gets you 90 percent of the way toward identifying what amp is right for your needs. The rest is really just deciding on the added features you’d like to have and determining which amp ultimately sounds best to your own ears. Therefore, when testing amps you are considering buying, you really need to try them at a wide range of usable volumes to assess how the tone works for you at each of several settings.


    Matching power to venue


    Match your amp’s power (its volume capabilities) to the room in which you expect to play it most. That’s far and away the most important message here, yet it’s one that can be strangely difficult to latch onto, even for many experienced gigging guitarists.


    [image: tip.eps] If your main venue is your basement or bedroom, you will probably be happiest with a small, circa-5-watt amp that sounds best in a small room. Fortunately, you have a wealth of great choices in the 8-watt-and-smaller range. Such amps are also frequently referred to as bedroom amps because they let you crank them up for juicy tube tones in the home environment (as discussed in “Hitting the sweet spot”) without blowing in the neighbors’ windows. By the same token, it doesn’t take much imagination to realize that these amps are great in home studios, too, because you can make them sound big without actually making an enormous noise. And when you put a microphone in front of that, the sound is all that matters — no one cares about physical size anymore!


    Legendary players like Jimmy Page, Keith Richards, and Eric Clapton, as well as countless others, have recorded landmark guitar tracks on small amps in the studio, even when they were using multiple 100-watt stacks live on stage (see Figure 9-1). If you find that one of these smaller amps delivers exactly what you’re looking for in sound and performance, you can go one better than these guitar heroes and take it live, too, simply by putting a mic in front and running it through the PA to help it keep up with your drummer and any other loud amps on your stage.


    
      [image: 9781118899991-fg0901.tif]

      Photograph courtesy of History for Hire, Sage Kobayashi photographer


      Figure 9-1: The late-’50s tweed Fender Champ puts out all of about 4 watts.

    


    You can’t dive very deep into the amp market these days without hearing about boutique amps, the term often used to describe expensive, hand-wired tube amps. Well, if your budget only stretches to a medium- or larger-sized mass-market guitar amp, you may find you can land a small bedroom sized amp from a high-end maker for about the same amount of money. If you don’t need too many bells and whistles and rely most on the best sound achievable in a basement practice environment or similar — or are happy to mic up a small amp if and when you do play on a bigger stage — a boutique bedroom amp may be your easiest means of achieving high-end workmanship in a tube amp.


    [image: technicalstuff.eps] If you play in small venues but have your heart set on a bigger amp, be aware that you may need to apply some careful volume-reducing technique to make it work in your restricted environment, such as an output attenuator or an isolation cabinet (which I discuss in more depth in “Bringing Down the Noise: Cranking It … Quietly!”).


    If you’re playing 80- to 150-seater clubs, a 15- to 20-watt amp may be enough if your tone involves natural tube overdrive (tube-generated distortion) that you want to achieve from the amp. If a bold, clean tone with no amp distortion is your bag, you may need more like 30 to 50 watts in the same sized room (which is also the likely range of channel-switchers with built-in high-gain lead channels and good master-volume controls, designs covered in detail in Chapter 8).


    [image: remember.eps] Part of the trick comes in knowing in advance what each venue will be like and assessing your requirements ahead of time — and that isn’t always possible for a guitarist who gigs frequently and widely. A good public address (PA) system with microphones for all instruments and an experienced sound person to control it all means you can fill a big venue with whatever small amp you like after you stick a mic in front of it (after all, the PA was invented so you don’t have to try to match your voice to the venue). On the other hand, a medium to large venue with a vocal-only PA may require a little more punching power, although perhaps not as much as you might think.


    [image: tip.eps] When assessing optimum volume requirements, consider this: What’s the loudest unassisted element in the band? In venues with vocal-only PA systems, you still want to be heard over your drummer — likely the loudest unamplified instrument in that situation — so any unmiked amp you use needs to keep up, volume-wise. If your choice of amp can do so, while also being turned up enough to hit its sweet spot for your particular brand of music, you’ll be a long way toward sounding your best. This can often be difficult for the novice to assess (and many experienced players cycle through different amps trying to find just the right one). As a guide, something around 15–25 watts should keep up with a drummer if you’re playing blues, roots-rock, or vintage rock’n’roll and want some amp-generated distortion. For either clean country or jazz, or heavier rock styles with a hard-hitting drummer, you might start with 30–50 watts or so. Often, though, only trial and error will truly get you there.


    Moving from Clean, to Crunch, to All-Out Mayhem


    You’ll discover a fairly broad range of sounds in many traditional single-channel amplifiers, even if they sound their very best in a relatively narrow range of settings. If your go-to tone is likely to be in the range of dynamic clean to a little mild distortion (such as in classic rock and blues) — just enough to help your sound sing and sustain beyond an all-out clean tone — there’s a good chance you can achieve it all with one amp, even if you have to reset its controls to get there.


    Plenty of good two-channel (or more) amps (covered in detail in Chapter 8) allow you both ends of this range of tones simultaneously, at the tap of a footswitch in many cases, along with some more extreme sounds in either direction.


    [image: remember.eps] Either way, focusing on what you want as a fundamental starting point for your overall tone palette gets you even closer to determining that perfect amp. Another fundamental criterion of your amp search, therefore, is narrowing down that one, most-used cornerstone tone that you think of as your voice. Consider these questions:


    
      	Do you mostly need to play clean? Find the best-sounding clean amp within your budget, and don’t spend extra cash on a two-channel amp with a lead channel (a distorted soloing channel) that you never use.


      	Does tube crunch (mild distortion) without the aid of pedals float your boat? Chase a one-channel amp that gets you there, at a volume that’s usable in the majority of your playing situations.


      	Are you looking for all-out overdrive for rock leads, and just don’t need any super clean tones as such? Many single-channel amps do that in spades, without the superfluity of an unneeded extra channel.


      	Do you really need two or all three of these sounds from one amp? If so, you can find a great two- and three-channel amp with handy footswitching to deliver the goods.

    


    As daunting as the amp search may seem, if you can define your true needs you’re a long way toward identifying the right tool for your trade. The rest is just reading the specs and reviews, playing, and shopping!


    Maximizing clean tones and headroom


    If your sonic needs as a player lean toward clean more than overdrive, you’ll want to find an amp that sounds its best while still remaining largely clean (that is, without distorting). As a rule of thumb, the bigger and more powerful an amp, the louder it is capable of getting before starting to distort (also called clipping or breakup).


    [image: technicalstuff.eps] Headroom is a term used to describe the amount of safety room or cushion between an amp’s ability to stay clean and the onset of distortion. For example, an amp with a lot of headroom is one that can be turned up pretty loud and also played hard — with an aggressive attack on the guitar — before it starts to distort. This ability can be a good thing if you need a lot of volume and not much distortion from the amp itself; not such a good thing if you’re looking for vintage-style amp overdrive in a rehearsal room, studio, or smaller venue.


    Musical styles that traditionally employ clean-sounding amps are country, jazz, and pop- or indie-rock rhythm playing.


    At the other extreme, if you’re a heavy metal or hard rock player who intends to get your distortion from a pedal, rather than your amp, you may also want an amp that stays clean nearly up to max volume so that it accurately translates the sound of your pedal rather than a mish-mash of pedal and amp together (which, on the other hand, may be exactly what you want for certain other styles). For more on getting the best out of pedals in conjunction with amps, check out Chapter 15.


    Achieving great cleans — thanks to tube distortion


    Tube distortion, even just a little bit, is often a crucial part of any guitar tone, even one considered clean. Tube distortion is the quantity of distortion naturally produced by tubes as used in guitar amplifier circuits — which can be anywhere from just a little to a lot — and it is used to thicken up your guitar tone. An example of medium tube distortion, somewhere between super-clean and super-dirty, can be heard in Paul Kossof’s playing on “All Right Now” by Free. That crunch and bite in his guitar tone comes courtesy of tube distortion.


    [image: remember.eps] A slight edge of gentle tube distortion amid your so-called clean tone makes everything sound better. Distortion, although it’s sometimes almost imperceptible as such, creates depth and dimension in your tone — a kind of sonic texture and shimmer that just makes your guitar sound bigger, even when played at the same relative volume as a thinner tone with no distortion at all to boost it. That slight breakup also makes the amp feel easier to play, which makes your guitar feel easier to play, and it’s usually a little easier on listeners’ ears, too.


    Try this for a quick lesson in tube clean (clean guitar tone aided by slight distortion) versus clinical clean (high-fidelity clean with no perceptible distortion), next time you get the chance:


    
      	Plug into a PA mixer system, or even the “aux” channel of a high-powered home stereo system (using an adaptor if necessary).


      	Turn its master volume up high, and then gradually push up the volume of the channel you’re plugged into until it’s pretty loud.


      	Assess that clinical clean tone until you can’t stand it anymore, and turn it all back down again.


      	Plug into a tube amplifier, turn it up until the clean goes just a little distorted, and then dial it down a hair.


      	Play, listen, enjoy, and note how much more complex this so-called clean tone is than the truly clean tone you achieved by playing through the PA or stereo.

    


    Tubes distort sweetly and pleasingly by their very nature, when used in a good guitar-amplifier design at least, and this is a big part of why we love them, even when achieving so-called clean tones. Solid-state and digital guitar amps can also achieve some of the same characteristics, by emulating the way tubes behave. All of these amps are discussed in more detail in Chapter 8.


    [image: tip.eps] When you’re testing an amp to use mainly for clean tones, whether for jazz, country, pop, or rock rhythm playing, listen for one that gives you some depth and dimension, and not just flat, strident, pristine clean. That added richness usually comes courtesy of just a little tube distortion that’s mixed into the brew, and that’s a good thing when you’re seeking a characterful clean tone.

    


    
      Everything works together


      Your guitar amplifier is part of a sound chain in which everything works together and is therefore affected by the variables related to everything that comes before it.


      If you plan to get your overdrive sounds, for example, from pedals rather than from the amp itself, the criteria for finding the right amp for you will be very different from those of a player seeking natural tube overdrive from the amp itself. Even many types of lead tones that are largely pedal-generated, though, sound their best when that pedal is pushing an amp that is already on the verge of distorting, so nothing is really working on its own — it’s all teamwork.


      Of course, the guitar is also a key part of this togetherness. Each amp (and any pedal in front of it, for that matter) sounds a little different with each different type of electric guitar that’s plugged into it: single-coils versus humbuckers, bolt-on neck versus glued-in, solid body versus semi-acoustic, and so on. These guitar variations are discussed in more detail in Chapter 4.


      Your amp search, therefore, needs to be guided with an awareness of the impact of everything else in your sound chain, and the amp assessed entirely in its context as a tool in your toolbox, not simply as a stand-alone unit unto itself.

    

    


    Investigating high-gain amps


    High-gain amps produce the scorching, highly distorted tones you tend to hear on recordings of anything from grunge to heavy rock, and from metal to plenty of other genres besides (as discussed in detail in Chapter 8). They’re the flame-throwers of the amp world, the shock-and-awe of the sonic spectrum.


    [image: tip.eps] For many players, the go-to tone revolves around high-gain rock lead sounds (which are characterized by sounds generated with a lot of preamp-tube distortion), with big, crunchy rhythm as a second voice. Clean tone is merely an “also ran,” tapped only for the occasional moody break or ballad. If that’s your style, you’ll have an easier time achieving the cutting lead tones required for many kinds of heavier contemporary rock using one of these modern amps, which are designed with big rock tones in mind first — unlike in the old days when most amps were designed to be loud and clean and had to be pushed hard to make them distort.


    Although many of these modern multichannel amps are extremely versatile, offering a wide range of control parameters, you still need to understand their basic operating principles and fine points to get the most out of them (all of which is discussed in detail in Chapters 8 and 12).


    The high-gain category is quite a broad umbrella, covering everything from amps that produce vintage-style overdrive, to those that crank out the most incendiary screaming metal tones. Plenty of options do both these days, too. Even when an amp promises to “do it all,” take the time to identify what it really does best by checking the specs, reading the reviews, and ideally, playing it for yourself.


    Digging distortion characteristics


    By definition, high-gain amps produce their searing, heavily distorted tone by generating a lot of gain in the preamp section and passing an already-distorted signal along to the output (power) section, which largely just amplifies that sound. Some of the more extreme amps in this category chain together several gain stages (often with a drive, gain, or volume control — all of which are just different names for the same thing — for each of these stages) to create a highly saturated lead tone.


    [image: remember.eps] The common mythology says that only output-tube-generated overdrive can be thick and dynamic, whereas preamp-generated overdrive sounds fizzy or buzzy, which are often considered undesirable characteristics. Perhaps that’s the case when it isn’t done well, but the truth is, a great many of the overdrive tones you hear in post-1980 recordings (those not generated by pedals, that is) are created with the help of some, or a lot of, preamp-tube distortion. Listen to Carlos Santana, Slash, and Kirk Hammett (among many others) to hear fat, sizzling tones that are produced courtesy of their amps’ preamp tubes. When done right, by a reputable amp maker, this high-gain distortion can sound hot, thick, smooth, and extremely appealing. Dig in, and you’ll find it dynamic and playable, too, with good touch sensitivity.


    Significant sonic variables do exist, however, between high-gain amps built with different sonic intentions. You can find different circuits giving you


    
      	Smooth, creamy lead tones with gobs of sustain for everything from silky contemporary rock lead to classic fast-fingered shred


      	Kick-in-the-gut crunch and thump with an edge that almost crackles, for nu-metal rhythm and riff tones


      	Ragged, jagged, gnarly overdrive for more raw-sounding genres like grunge, new-punk, and garage-toned alt-rock

    


    Get out there and play a few, or several, examples of each amp to find what really nails your own intended tone. Just because an amp is labeled high-gain and has three footswitchable channels doesn’t mean it will be the right type of high-gain for you.


    Going fast and punchy or slow and smooth


    Having a fast response in an amplifier may sound like a universally good thing, but plenty of playing styles actually benefit from a slower, somewhat spongier playing feel. When I say an amp is fast and/or tight, I mean that it responds very quickly to your pick attack — the way your pick contacts the guitar string — and that it translates every nuance of your playing style in great detail. Of course, the difference between fast and slow may be a matter of milliseconds; being an electrical signal, it all happens relatively quickly. But amps designed to purposefully lean their playing response a little one way or the other are often suited to very different types of music.


    For many types of music, fast is very desirable: Anything from lightning-speed country pickin’ to breakneck shred guitar can benefit from a fast playing response from your amp. In fact, to make the most of such playing styles you really need a fast amp so your fast finger work doesn’t get lost in a sludge of compression. Signs of a fast amp are usually found in a big power transformer, solid-state rectification, and heavy power filtering (all covered in more detail in Chapter 8), as found in Fender’s classic Twin Reverb and several models from high-end makers like Komet and Matchless, for example.


    Being slow and smooth, however, from an amp’s perspective, isn’t necessarily a bad thing either. It may not work for gut-thumping thrash-metal, but plenty of genres (for example blues, classic rock, and some grunge and alt-rock styles) really demand this kind of playing response. An element of natural compression can make an amp’s response just a hair slower, giving you a playing feel of really digging in for big bends or fat finger vibrato while also slathering a flattering girth around your notes. Such amps still allow you to play fast when necessary, but you may get a certain slushiness when doing so — enjoyed by some players for the way it covers up slight mistakes in their playing (although you don’t have to be a sloppy player to enjoy a slower, smoother amp!).


    [image: tip.eps] Elements like a tube rectifier, a smaller or lower-wattage output stage, and lighter power filtering (all covered in Chapter 8) contribute to a slower response in an amp. You find these things in classic models like Fender’s tweed Deluxe or earlier tube-rectified vintage Marshalls (and their clones), as well as many newer vintage-style amps of 20 watts or less.


    Deciding on Amp Features


    All guitarists want amps with lots of bells and whistles, right? You may think you do, but if you analyze your requirements carefully, you may find that you don’t always need as many features in an amp as you think you do.


    The humble guitar amp started out in the late 1930s, ’40s, and early ’50s as a box that simply amplified your guitar. In those days, even a tone control was considered deluxe on many models. Over the years, manufacturers started adding effects such as tremolo and reverb, footswitchable rhythm and lead channels, and, in recent years, digital multi-FX as well, in amps that are both solid-state and tube-based — what might be called do-it-all amps or Swiss-Army amps (named after the famous knives with many hidden uses). But just because you can have it all doesn’t mean you necessarily should have it all.


    [image: tip.eps] They key to working out the “what do I need in an amp?” question is similar to figuring out how much power you need in an amp, as investigated in the earlier section “Understanding How Size Matters.” You really need to sit down and make an actual list of what you require from an amp and research the models in your price range that deliver exactly that. Do you need traditional effects onboard, like reverb and tremolo, or even some contemporary delay and modulation effects (all of which are discussed in detail in Chapter 13), or do you plan to get those from separate effects pedals? Do you need more than one basic sound, or more than one degree of clean/crunch/lead? If the latter, does it need to be footswitchable? All of these issues are among the questions you need to consider up front.


    The beauty and benefits of simplicity


    When he cried out for “Simplicity, simplicity, simplicity!” in Walden, Henry David Thoreau was urging readers to simplify their lives in general, but the same thinking applies to the benefits of simplicity in guitar amplifiers. If an amp has at least the wattage, physical size, and basic features you require, the simpler circuit is often likely to produce the truer tone (all else being equal), and to require less in the way of maintenance, too.


    [image: remember.eps] If after you make your list of amp requirements you begin finding models within your price range that deliver even more — more effects, more channels, more wattage, more speakers, more extras of any kind — you may think that’s a bonus you should snatch up. But if you really don’t need these features, think hard before tacking on the extra bells and whistles. Here’s my reasoning:


    
      	Everything costs something, and if a manufacturer is giving you more extras at the same price as a good, basic amp of similar size and wattage from another maker, the manufacturer may be compromising somewhere else in the construction quality to make that happen, for example, by using cheaper components in the main circuit or using a downgraded speaker.


      	Added features can mean an increased frequency of repairs down the road, because more of anything often means more to go wrong.


      	Tying yourself in to onboard extras makes it trickier to change or expand your sound and your setup in the future. For example, that starter-grade digital reverb built into the amp is possibly of a lower quality than a separate unit you might like to upgrade to, but you’ve already paid for it … so you’re kinda stuck with it.

    


    These cautions may not always fit — as with all things, there are simply some good bargains out there now and then — but the old adage “there’s no such thing as a free lunch” applies in spades when buying guitar amplifiers.


    [image: tip.eps] Aside from all that, sticking with a simpler amp that delivers everything you need sound-wise (see Figure 9-2), rather than messing with extra features just for fun, often lets you concentrate on the business of playing the guitar, rather than fiddling with knobs, and that’s what it’s all about in the first place.


    
      [image: 9781118899991-fg0902.tif]

      Photograph by Dave Hunter


      Figure 9-2: A simple but toneful and well-built amp, such as this Komet Constellation, can help you concentrate on playing rather than messing with knobs.

    


    Do-it-all amps and their many uses


    An amp that packs most of what you need to get “your sound” can be undeniably convenient, so if a specific multifeatured model gets you there, it can often be the right choice.


    [image: tip.eps] Be aware, however, that the amp with three footswitchable channels, several onboard effects or an effects loop, a headphone output, and more that sells at the price of a single-channel amp with just volume, treble, bass, and master controls may well be compromising its core tone somewhere, so you need to decide whether the convenience of the features outweighs the importance of a good basic tone … or, you need to save up more and spend bigger.


    Multichannel or multifeatured amps that perform on a par tonally with straightforward amps can be worth spending on if they make your rehearsal or gigging life easier, or even if they just inspire you creatively as a guitarist. Many players prefer the sound of built-in amp-generated distortion (or lead tones) to those provided by pedals, and others really like the convenience of having all their required effects packaged in the amp too. Having all your sound-shaping tools housed in the amp, controlled via one multibutton footswitch, can also save the clutter of a complicated pedalboard with lots of patch cables between effects.


    If your playing situation calls for a clean, shimmering amp tone one minute, juicy tube-generated overdrive the next, and a variety of effects all instantly accessible from a compact footswitch, one of the many great multichannel, multifeature-loaded amps on the market may suit you perfectly (see Figure 9-3).


    
      [image: 9781118899991-fg0903.tif]

      Photograph by Dave Hunter


      Figure 9-3: This Bogner Goldfinger is a more feature-laden amp.

    


    Shopping Trip: Confidently Hunting the Perfect Amp


    Time to get out there and play some amps! After you have narrowed down your questions of how big and how many features, there’s no substitute for plugging in and playing all the candidates that seem, on paper, to offer the goods. The Internet is a great research resource, but it’s just that: research. An amplifier really and truly is part of your instrument, and you will never know if it works for you until you play it live, and play it yourself.


    [image: tip.eps] Top tips for successful amp-shopping trips:


    
      	Bring your own guitar! I can’t emphasize this enough. All amps sound different when different guitars are plugged into them, so you want to hear your candidates with the guitar that you plan to play the most.


      	If you can’t bring your own guitar (maybe you happened unexpectedly on a great store while traveling), plug in the store’s guitar that is most like yours — and at least match features like scale length, pickup type, bolt-on or glued-in neck, and so on (all of which is covered in detail in Chapter 4).


      	Have the sales assistant walk you through all the basic functions, if you aren’t already familiar with them, but then ask to play the amp yourself, even if you’re a beginner and somewhat lacking in confidence. You may feel intimidated, but stuff it — you won’t really know how the amp sounds and feels for your playing unless you play it.


      	If you like the amp enough after an initial blast that you feel a longer session and a closer look is warranted, ask to try it in an isolation room, if it’s currently out on the main showroom floor. Spend some time alone with it to assess it for your needs, away from the glare and pressure of that sales assistant.


      	Insist on blasting it for a time — just for a little while, at least — to find how it performs at upper volume levels (use ear plugs if necessary, especially in a smaller room and/or if you’re close to the amp). Even if you never expect to play it on full volume, any amp in good condition should be capable of doing so, and you’ll want to know how it sounds loud just in case the need arises.

    


    Internet buying has done away with lots of independent mom-and-pop dealers, so many players today don’t have the benefit of living near a guitar store; they’re stuck ordering online and having gear delivered. This isn’t the ideal situation, but you can make it work: Be extra diligent with your prepurchase research, and stick with sellers that offer trial periods, ideally the 30-day, no-questions-asked return periods of some of the larger dealers.


    Bringing Down the Noise: Cranking It … Quietly!


    The best advice regarding amp size and power is to go with the model most suited to the size room you are likely to play in most often. But what if you occasionally need to make the big amp you’re normally happy with sound right in a smaller room or studio, or you just happen to prefer the tone and features of a more powerful amp? Fret not! I can offer plenty of solutions for reducing the perceived volume of any amplifier, and they take a range of creative forms.


    Note that most of these volume-reduction techniques apply to tube amplifiers; not all of them work well with solid-state amps. However, modern examples of solid-state designs (whether analog or digital) generally produce sounds that can be dialed down to low volumes from the amp itself, via a master volume or output level control, so the fixes I describe in the following sections are rarely as necessary.


    Understand from the outset that no amp sounds exactly the same at a lower volume as it does at a higher volume, simply because the way in which the human ear perceives the amounts and balance of different frequencies that make up any sound is extremely volume-dependent. For example, it takes more volume to get a thumping low-end frequency across than it does a frequency in the upper-midrange. But all these techniques can still help you achieve a good rendition of your amp’s natural cranked-up tone at a lower volume that might be suitable to rehearsals, studios, or small venues.


    Output attenuators


    An output attenuator is connected between a tube amp’s speaker output and the speaker or speaker cabinet, using a proper speaker cable for each link in the chain (see Figure 9-4), and just like the name says, it attenuates, or limits, the power coming from an amp’s output before it hits the speaker. In reducing this output power, it thereby reduces the volume (decibels, or dB for short) that comes from the speaker itself, without actually turning down any volume controls within the circuit of the amp itself.


    Attenuators work by using large resistors to drain off some of the wattage coming from the amp, according to a level set by the user via a switch or dial on the front, while passing the remainder of the amp’s output power along to the speaker.


    
      [image: 9781118899991-fg0904.tif]

      Photograph by Dave Hunter


      Figure 9-4: An output attenuator, such as this Alex’s Attenuator, is connected between an amp’s output and its speaker or speaker cabinet.

    


    Players who use output attenuators dig them because they act as universal output level controls, of a sort, to reduce the overall volume of the amp regardless of where you set the controls on the amp itself. As discussed in “Hitting the sweet spot,” most amps sound their best after reaching a certain volume level — they are, essentially, tone-generating machines and not just volume-producing machines — but that level can often be too loud for some playing situations. An output attenuator lets you retain your favorite control settings and dial down the volume level in the link between amp and speaker.


    Attenuators can be just as much use live as they are for home practice and recording. You can start the night when the club is relatively empty and the walls are echoey with a low attenuator setting, say –9 dB, and turn it up a couple notches to just –3 dB when there are more bodies helping to absorb sound in the room.


    [image: remember.eps] When using an attenuator, remember that your amp is still working at a level determined by its own volume and master-volume controls. You may be hearing less noise from it, but if the amp is still cranked up high, it will still be cooking those tubes pretty hard. That means you’ll need to change your tubes more frequently than if you were achieving the same volume level by playing your amp more quietly without an attenuator. To many players, achieving your ideal tone is worth the added maintenance and expense.


    When using an output attenuator, always follow the instructions in the manual of both the attenuator and your amplifier and be sure to match the input and output impedances of your amp, the attenuator itself, and the speaker or cab it is running into.


    Voltage-reduction circuits


    In recent years, voltage-reduction circuits have gained popularity as a means of reducing amplifier volume without radically altering the sounds dialed in at the amp’s main controls. Rather than turning down the audio signal within the circuit, voltage-reduction circuits govern the voltages that feed the tubes themselves. Reduce the voltages from their full specification in any given amp design, and you reduce the amount that they amplify the audio circuit, and therefore reduce the end volume.


    Voltage-reduction circuits take different forms (they are also called power scaling, variable voltage, power dampening, or master voltage by different makers), but most work along the same principles, offering an external control that the player can dial down to reduce the voltages that feed either the output tubes, the preamp tubes, or both simultaneously. Companies such as 65amps, Mojave, Tone King, and others have added such circuits to many of their amps at the factory, while others such as London Power and Hall Electronics have offered kits to add such circuits to many existing tube amps (see Figure 9-5).


    
      [image: 9781118899991-fg0905.tif]

      Photograph courtesy of Predrag Dajic


      Figure 9-5: On this Morgan Dual 20 combo, the knob labeled “Power Level” actually controls voltages delivered to the tubes within the circuit, which reduces volume levels as desired.

    


    Players who vouch for voltage reduction as a means of governing volume say it lets them keep the noise solution within the amp itself while still dialing in the same core tone via the amp’s main gain and tone controls for any sized room they play in. But some detractors argue that tubes inherently sound different when you dramatically alter the voltages at which they operate.


    As with anything else that reduces raw volume, the perceived tone of any amp changes slightly — even when it’s essentially the same sound, only less — because of the way the human ear perceives frequencies at different volume levels.


    A side benefit of some voltage-reduction circuits is that they can even extend tube life, because hitting the tubes with lower voltages over any given period stresses them less than hitting them with higher voltages.


    Isolation cabs and other sound-reduction options


    Touring musicians have been using simple and self-descriptive isolation cabinets for years to enable them to crank their big amps without inducing excessive volumes on stage. Doing exactly what it says on the box, an isolation cab is a totally enclosed speaker cab, usually with sound-absorptive foam padding inside, and an internally mounted microphone to pick up the signal from the isolated speaker. Give it the full blast of your 100-watt Marshall head, and the sound outside remains at whisper volume, but the microphone inside takes the full girth of your tone to the PA or recording system.


    Isolation cabs can be massive things to house full 4-x-12-foot speaker cabinets, or they can be small, portable boxes that contain small yet robust speakers and built-in mic stands, with a lid or hatch of some kind for access (see Figure 9-6).


    The upside of the isolation cab is that it’s just like using a regular speaker cab, but one that is shut in a small, nearly soundproof room. The downsides are that they aren’t much use for practice unless you reamplify the microphone signal through some other amplification system, and that they can sometimes sound woofy or boxy (heard as an emphasis on the low end, and a lack of high-end shimmer), especially if they aren’t large enough to provide an airspace in which the speaker can breathe and flex naturally.


    
      [image: 9781118899991-fg0906.tif]

      Photograph courtesy of AxeTrak


      Figure 9-6: This AxeTrak contains a fully enclosed speaker and a microphone on a short stand, with outputs for connecting it all to the real world.

    


    Following are some other useful volume-reduction devices or techniques for live use:


    
      	Placing Plexiglas shields or other forms of baffles that you place in front of your amp on stage (with a mic on the amp side of the shield) to reduce its volume as heard in the front of the audience, allowing the sound engineer to better blend it as part of the band’s overall sound (see Figure 9-7).

        
          [image: 9781118899991-fg0907.tif]

          Photograph courtesy of Clearsonic


          Figure 9-7: Placing a Plexiglas shield in front of an amp, such as this one from Clearsonic, keeps it from sounding too loud immediately out in front or at a desired point on stage.

        

      


      	Tipping an amp back at an angle, or even aiming it straight up at the ceiling — or backwards, or sideways — to reduce any harsh directionality (the direct beam of the sound wave) that may make it seem dramatically louder at a specific spot on stage or in the crowd.


      	Positioning the amp at the side of the stage, or even underneath it, and miking it out of sight to feed the sound back to the PA (a practice that’s increasingly in use on big tours).

    

  


  
    Chapter 10


    Understanding Tube Types and Tone


    In This Chapter


    [image: arrow] Identifying different types and makes of tubes


    [image: arrow] Understanding the differences between preamp and output tubes


    [image: arrow] Converting power with rectifier tubes


    [image: arrow] Finding the right tubes for your amp


    [image: arrow] Changing tubes safely


    


    The tubes themselves are the beating heard of any tube guitar amplifier, so if you want to optimize your own guitar tone, it’s worth understanding the different types, their sounds, and their characteristics. And tubes can be classified as consumables, which, like guitar strings or printer cartridges, need to be replaced every so often, however good they are. So if you own a tube amp for any length of time, you will need to know about buying and installing new tubes.


    As discussed in Chapters 8 and 9, the very way in which tubes amplify the guitar signal fed into them — and distort in the process of doing so, whether a little or a lot — is responsible for making electric guitars sound the way they do. Different tube types can sound quite different, and even different makes of the same type can have different characteristics, some of which are considered better or worse at achieving certain desired sounds. So discovering the great tone-tweaking potential of these glowing little bottles goes a long way in your own tone quest.


    Even solid-state and digital amplifiers do what they do thanks to tubes, in the true sense: Their sounds are created through an analog or digital model of what tube amps do naturally, so an understanding of tube types, and what amps they are traditionally found in, even does you some good if you’re sticking to the solid-state realm, amp-wise.


    Identifying Basic Tube Categories


    Tubes used in guitar amplifiers come in three main categories: preamp tubes, output tubes, and rectifier tubes, each of which I discuss in greater detail in the following sections. Within each of those categories exist many different types of tubes that are designed to do things slightly differently. In many cases, these differences result in different sounds, and/or different output levels (different wattage).


    All genuine tube amps (that is, any truly all-tube amp) contain the first two of these types — preamp tubes and output tubes — but some don’t have tube rectifiers, and use solid-state rectification instead. They are still considered all-tube amps because the rectifier isn’t in the signal-amplifying portion of the amp’s circuit (as discussed in detail in Chapter 8).


    
      	
        Preamp tubes: These tubes are, in the vast majority of cases, the smaller, shorter tubes found hanging from the underside or lower edge of your amp’s chassis (the metal box that houses the circuitry and electrical components). They usually have no plastic base and have nine pins coming from their bottom end, with a pointed tip at the top, as seen in Figure 10-1. (In the case of some vintage amps and a very few — mostly high-cost — new designs, you may also find slightly larger eight-pin preamp tubes with plastic bases, often referred to as octal preamp tubes.)

        
          [image: 9781118899991-fg1001.tif]

          Photograph by Dave Hunter


          Figure 10-1: Most preamp tubes have nine pins, like the 12AX7 to the left, but some have eight pins, like the 6SN7, right.

        

      


      	
        Output tubes: These are the larger and/or taller tubes found underneath your amp’s chassis, as seen in Figure 10-2. They come in two major forms in guitar amplifiers, with several types within those forms. The output tubes used in American-made amps were traditionally, by and large, octal types, with plastic bases with eight pins and a notched center post to help you guide them correctly into the socket. Many British amps of 30 watts or less have traditionally used narrower nine-pin output tubes, and several American makers have also employed these tubes in the past couple decades.

        
          [image: 9781118899991-fg1002.tif]
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          Figure 10-2: Output tubes can have eight-pin or nine-pin bases, like the 6L6 and EL84 seen here, left to right.

        

      


      	Rectifier tubes: This third type is more often larger octal tubes with plastic bases that look like output tubes, as seen in Figure 10-3, although they do a very different job within the amplifier (converting AC voltage to DC voltage) and the two categories cannot be substituted for each other. Some rectifier tubes are smaller nine-pin types, and some are smaller still with seven pins, occasionally found in smaller and more unusual vintage guitar amps. The vast majority of guitar amps with tube rectifiers require only one, although a few notable designs have used two.

    


    In most tube amps, the different categories of tubes are grouped fairly closely together rather than mixed up throughout the chassis, although this rule has some exceptions. Depending on whether the maker has configured the signal flow to run through the chassis left-to-right or right-to-left, you find the preamp tubes grouped at one end or the other, typically nearest the input(s), with the output tubes nearer the end with the power (on/off) switch, and the rectifier tube — if there is one — at the far end of that, all of which are shown in Figure 10-4.


    
      [image: 9781118899991-fg1003.tif]
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      Figure 10-3: Most rectifier tubes have plastic bases with eight pins —like the 5AR4 (left) and 5Y3 (right) — although some have nine or, occasionally, only seven pins.
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      Figure 10-4: This Tone King Sky King amp has — right to left —preamp tubes, two output tubes, and a single rectifier tube.

    


    Tweaking Your Tone with Preamp Tubes


    Preamp tubes are responsible for a big part of the “flavor” of your amplifier, because they’re the first tubes to amplify the signal and, therefore, to shape it sonically. The more common new types are often also more affordable than output tubes. They’re easier to swap in, too, requiring no biasing (measuring and setting the tube’s operational voltage), so you can simply pop out an old one and pop in a new one to try different makes of the same type of tube.


    Changing from one make or style of preamp tube make to another may not always produce a noticeable change of tone in the amp, but often it alters the sound in ways that are definitely detectable to the sharp listener. You may, for example, go from a darker and smoother sound to a brighter and edgier sound, or from a relatively cleaner to a relatively dirtier sound just by swapping different makes of the same preamp tube type.


    [image: remember.eps] Only swap a tube with another of the same type, or one known to be a direct substitute requiring no modification to the amp. Many preamp tubes (and several output tubes) use the same nine-pin or eight-pin base but cannot simply be swapped one for the other without risking damage to the amplifier. Some different types are interchangeable, and I note it in the following sections if that’s the case.


    The 12AX7 and other twin triodes


    The 12AX7 is far and away the most common preamp tube used in guitar amplifiers and has been so since the mid-1950s. This, and several other preamp tubes like it, is called a twin triode because it actually contains two individual triode preamp tubes in the same bottle (with three elements in each, hence tri); amp makers can use one side for one channel or application and the other side for another.


    [image: technicalstuff.eps] The European designation for the 12AX7 is ECC83, and both of them can be freely swapped one for the other. Preamp tubes marked 7025 can also freely be swapped for either of these, and are intended as a high-grade and more durable variant of the 12AX7 (or were, in their original U.S.-made form; see the sidebar “New old stock (NOS) tubes” for more). Within any of these types are tubes made by several different manufacturers, as well as different versions of the same types from the same manufacturer, and many offer slight alterations in sound and performance. Note that the manufacturer of your amp may recommend that you use certain specific makes and avoid others, going from their experience of what works best in their amp circuit. Although the other types may technically be substitutable, you’re better off following such recommendations.


    The availability of different tubes changes constantly as one make goes out of production and another kicks into gear, so I don’t waste your time by trying to cover the options in this book. As I advise in “Finding and Buying Tubes,” I recommend seeking out reputable tube dealers, who usually have accurate and detailed descriptions of the different makes of tubes they stock.


    [image: tip.eps] Although the 12AX7 and its equivalents (see Figure 10-5) have long been the standard in preamp tubes, following are some other types that are compatible in the same circuit but offer a slightly different sound and performance, largely because they have different gain factors (their potential to increase the strength of the signal):


    
      	12AY7: The 12AY7 was used in tweed Fender amps of the 1950s, usually as the first preamp tube (first gain stage). It provides less gain than a 12AX7 and can be swapped for one where you want to clean up the sound of a particular preamp stage, creating less drive and distortion.


      	5751: The 5751 has a gain factor somewhere between a 12AY7 and a 12AX7 and can be good when you want to firm up your tone slightly (that is, push the preamp stage into distortion more slowly) but not reduce your gain as much as with a 12AY7. Stevie Ray Vaughan, for one, was a fan of using 5751s to keep his amps’ preamp clean, while playing them loud to drive the output stage hard.

    


    Some other commonly seen nine-pin twin triodes — such as the 12AT7 and 12AU7 — function in a circuit that uses a 12AX7, but they’re really not straight substitutions. They usually require a change of bias resistor inside the amp to work their best in such circuits (a job for a professional repairman), although they may appear in other parts of guitar-amp circuits by design, often in reverb, tremolo, or phase-inverter stages.
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      Figure 10-5: Left to right, a 12AX7, 7025, 12AY7, and 5751, all of which can be substituted for each other, although the first two and second two have different gain factors.

    

    


    
      New old stock (NOS) tubes


      The more you delve into the world of tubes, the more you hear the term NOS thrown around by guitarists in the know. NOS stands for new old stock and refers to tubes that were manufactured many years ago — several decades, in some cases — but kept on a supplier’s shelf all this time, never sold (or at least, never used).


      NOS tubes are sought after by many tubehounds because the good ones are considered to be of superior quality to almost anything manufactured today. Back in the middle of the 20th century, tubes were used in a vast range of consumer electronics, as well as in military applications, so there was a huge market for them, and American and European makers produced a vast quantity of high-quality tubes to fill the need. As solid-state technologies took over in both military and consumer electronics in the late ’60s and early ’70s, Western tube manufacture slowly went extinct.


      Meanwhile, Eastern Europe and China couldn’t afford to make wholesale updates of their electronics industries — for military applications in particular — and continued manufacturing tubes. Many of these, though, were considered to be of inferior quality to the Western-made tubes, and guitarists began seeking unused stocks of the good stuff.


      The guitar-amp market is just a drop in the bucket compared to the market for tubes that existed worldwide from the 1940s through the ’60s, but concerned tube suppliers have helped to get some classic designs into Eastern factories while also overseeing improvements in quality from what was commonly in production in the ’90s and early ’00s. Meanwhile, the truly good, tested NOS tubes are drying up pretty fast — put these together, and more usable new tubes are available today (thankfully), while, sadly, the Holy Grail of NOS is getting harder and harder to find. (I discuss the lack further in the later section “Finding and Buying Tubes.”)

    

    


    Pentode preamp tubes


    Pentode preamp tubes are also used in some amps, both classic and current, and are known for their thick, meaty sound and, on occasions, relatively high gain.


    [image: remember.eps] A pentode preamp tube may look outwardly like the 12AX7 and its compatible twin triodes — in a small glass bottle with nine pins — but it has entirely different inner workings than twin triodes and definitely cannot be substituted for them. Also, rather than two tubes within a single bottle yielding two independent gain stages like the twin triode, the pentode is just a single tube, with five internal elements — hence the name.


    The EF86 (also known as the 6267) and 5879, seen in Figure 10-6, are the two most common pentode preamp tubes found in guitar amplifiers … if common is the right word. You can probably find a hundred 12AX7s and its equivalents in a guitar amp for every one of these pentodes — and the gap may be far wider than that — but their individual sound makes them extremely popular with a veritable cult of guitarists. Here’s the lowdown:
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      Figure 10-6: Left to right, an EF86 and a 5879, the most common pentode preamp tubes found in guitar amplifiers, past and present.

    


    
      	EF86: These tubes were used in original Vox AC15 amplifiers of the very late ’50s and ’60s, as well as the earliest AC30s. They are known for being powerful without easily distorting in and of themselves, and therefore passing a robust signal on to the output stage, which may more easily drive the output tubes. They can also be rather microphonic (prone to vibrational noise and feedback), so it’s crucial that they be good, tested, and, ideally, guaranteed in guitar amps, where there tends to be a lot of vibration. Modern amp manufacturers using EF86s include Matchless, Bad Cat, Dr Z, TopHat, 65amps, and a few others.


      	5879: These tubes were most prominently used in a handful of vintage Gibson amps of the ’50s and early ’60s, including the classic GA-40 Les Paul Amp. Their sound is broadly similar to that of EF86s, although some players find them a little warmer and darker. They tend to be somewhat less prone to microphonics. These pentodes are currently used by a few high-end manufacturers such as Divided By 13 and Victoria.

    


    [image: remember.eps] Although they are similar to each other, both in appearance and performance, you can’t directly swap an EF86 for a 5879. Their pins are routed differently to their internal components, so their sockets need to be wired differently (along with having some other different requirements besides). In theory, though, you could rewire an amp using one to use the other, with some slight change in sound and performance.


    Interesting alternative preamp tubes


    The 12AX7 and its equivalents, along with the pentode preamps still in use, really only came around in the mid-1950s, and a range of different preamp tubes were used by manufacturers before that time, so their use in guitar amplifiers has some interesting variations. Some current manufacturers have also tapped into the more original sounds of some different preamp tubes from the ’50s and before, so you can still bump into these in designs from makers seeking to capture some atypical flavors of guitar tone.


    Several eight-pin preamp tubes are still afloat, and they look like stubby output tubes (as detailed in “Identifying Basic Tube Categories” earlier in this chapter; see some examples in Figure 10-7). Many of them, which I describe in the following list, have sounds that are roughly similar to some later nine-pin types, but many players find them deeper and richer — or just interestingly different:


    
      	6SC7: The 6SC7 is an octal-base twin-triode with a gain factor a little above that of a 12AY7. It was the most common preamp tube in several of Fender’s earlier tweed amps of the late ’40s and early ’50s, before the shift to the new miniature nine-pin tubes.


      	
        6SL7: The 6SL7 is an octal-base twin-triode that also has a gain factor a little higher than a 12AY7, but it’s lower than a 12AX7. In addition to having appeared in several vintage amps, it remains popular with a handful of current boutique amp makers.
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          Figure 10-7: Octal preamp tubes like the 6SC7, 6SL7, and 6SN7, left to right, look like stubby output tubes because they use the same type of base.

        

      


      	6SN7: The 6SN7 has a fairly low gain factor, but it’s fabled for its rich, lush sound. This has driven some high-end guitar-amp makers to use the tube — and it’s also found in many prized vintage and high-end hi-fi amplifiers — but scarcity is making NOS examples extremely expensive.


      	6SJ7: The 6SJ7 is an octal-base pentode preamp tube not dissimilar in performance to the nine-pin EF86 and 5879. It was used in one of the most legendary of the early Fender amps, the Dual-Professional of 1946–47 (an amp favored by ZZ Top’s Billy Gibbons) as well as several early Gibson amps.


      	6SQ7: The 6SQ7 is a relatively high-gain, octal-base pentode preamp tube used in several early Gibson and Danelectro-made amps. It’s known for its thick, robust tone.

    


    Cranking It Up with Output Tubes


    Output tubes have the important job of taking your guitar signal that the preamp tubes have amplified slightly and amplifying it a lot so it’s ready to be pumped through a speaker and make some noise. As such, they play a very important part in shaping your tone, but the proportion of their contribution to the overall voice of any amplifier depends a lot on the amp design and what its circuit seeks to achieve.


    You might hear output tubes more in and of themselves in relatively simple circuits, as found in many straightforward vintage (or vintage-style) amps, when they’re cranked up and pushing those big tubes hard. In this scenario, the output tubes themselves should start to distort a little and show you what they sound like in the process.


    You’re likely to find different output tubes having somewhat less of an impact on overall sound in amps where tone-shaping occurs in a more complicated preamp circuit, as in amps with multiple cascading gain stages (that is, high-gain amps), or those with multiple complex EQ stages. Often, in such cases, the output stages in these amps are designed to relatively cleanly amplify a signal that has already been voiced earlier in the chain.


    As such, the extent to which you notice a change of output tubes depends on the type of amp you use. In an amp with tired or failing output tubes, however, a fresh set should always bring a noticeable improvement in overall tone, volume, and clarity.


    Classic American output tubes


    Output tubes were never intentionally designed to be American or British (or indeed Eastern European or Asian), but many guitarists have come to think of them in those terms thanks to a familiarity with the classic amps in which the different types have most commonly appeared. Many of the most popular output tube types were produced in different variations both in the United States and Europe, and all the newly manufactured tubes are now produced in Eastern Europe and Asia, so you may even find that, for example, a set of French-made tubes provides “classic American tone.”


    So-called classic American output tubes come in two main types: the 6V6 and 6L6, both of which use eight-pin bases with a notched center post for positioning. You often see them listed with other letter following their names, which designate certain configurations or variations on the main tube type: 6V6GT, 6L6GB, 6L6GC, and so forth. Each of these same basic types can still be used one in place of the other.


    
      	6V6: The 6V6, shown in Figure 10-8, is the classic smaller American output tube. It produces anywhere from about 6 watts to 11 watts per-tube in most guitar-amp circuits (12 to 22 watts per pair, although sometimes as little as 4 watts in small, single-6V6 practice amps). Known for its thick midrange character, slightly soft low end, and juicy, slightly soft-edged distortion when pushed hard, it’s the tube found in vintage amps such as Fender’s tweed Deluxe and Princeton and blackface Deluxe Reverb and Princeton Reverb, Gibson’s GA-40 Les Paul Amp, and many others, as well as countless modern models by several manufacturers. Some makers also use four 6V6s to generate from 30 to 40 watts of power.


      	6L6: The 6L6, shown in Figure 10-8, is the big boy of American output tubes, generating between around 15 and 22.5 watts of power per tube, depending on the circuit (for a total of 30 to 45 watts or so with two tubes, or about 80 to 100 watts where four are used). It has a broad, open tone by nature, with firm lows and sparkling highs, and a lot of punch in the right circuit. You find this tube in Fender’s tweed Pro, Super, and Bassman; blackface Super Reverb and Twin Reverb; Supro Thunderbolt; and a vast range of contemporary amps.
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      Figure 10-8: The 6V6 and 6L6, seen left to right, are the most popular “American” output tubes.

    


    People often imply a sibling-like relationship between these two tubes — perhaps saying things like the 6V6 is the little brother of the 6L6 — but, as per these descriptions, the two sound very different. The 6L6 is a good tube to go for if you need a big, punchy performance or bold clean tones, and also if you need a high-gain preamp firmly translated to fairly high volumes. The 6V6 can still produce excellent clean tones at lower volumes but is beloved for its easily achieved distortion tones at relatively lower volumes.


    Classic British output tubes


    By virtue of the amps they originally appeared in, the EL84 and EL34 are generally considered classic British output tubes, although they are also used in plenty of American- and Asian-made amplifiers today. Even at a glance — see Figure 10-9 — you can tell these two are very different, so any so-called sibling relationship implied really just comes out of the fact that they have powered great amps from the same rock’n’roll–loving nation.
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      Figure 10-9: The EL34 and EL84, left to right, are the classic “British” output tubes.

    


    Here’s some information about each:


    
      	EL84: The EL84 (dubbed 6BQ5 in North American parlance) is a tall, narrow nine-pin tube that produces between around 6 watts and 10 watts per tube, depending on the circuit (12 to 20 watts per pair, or 30 to 36 watts per quartet). It is known for its glassy, chiming highs and juicy midrange, and for its ability to distort easily and sweetly when pushed. It’s the tube of the Vox AC15 and AC30 (a pair and a quartet, respectively), as well as modern amps inspired by those classics, made by the likes of Matchless, TopHat, Dr Z, 65amps, and others.


      	EL34: The EL34 (sometimes called a 6CA7 when manufactured in the United States) is a large, powerful, eight-pin tube that came into fashion in European amplifiers in the mid ’60s. This is the tube behind the classic Marshall sound and is characteristically crunchy when pushed, with chunky lows and a crispy, sizzling high end. The EL34 produces from 15 watts to 30 watts per tube, depending how it’s used (30 to 60 watts in a dual-EL34 circuit, and upwards of 100 or 120 watts with four tubes). Today, it is in use by a wide range of contemporary makers, both European and American.

    


    Many other parts of the circuit other than the output tubes help to determine an amp’s tone (see Chapter 8 for examinations of these factors), but makers today seeking to create an amp reminiscent of the guitar tones of The Beatles, for example, are likely to use EL84s. One chasing that late-’60s/early-’70s Brit-rock crunchy-rhythm and wailing-lead tone is likely to base a design around EL34s. The sounds of many great amps overlap, and in truth you can achieve any range of these tones with either tube, if the amp is made well, but they do tend to point players toward these stylistic corners.


    Interesting alternative output tubes


    Some fascinating alternative output tubes are available. Some of them are direct substitutions for the classics, whereas many others require entirely different circuits and operating parameters.


    The 5881 is a direct substitution for the 6L6 and has a similar sound and performance, the usual variables between individual tubes aside. As original made (in its NOS, or new old stock, form), it was a ruggedized version of the 6L6 that was also more compact for use in tight applications. Often newly manufactured 5881s, however, are far more similar to 6L6s.


    The KT66, shown in Figure 10-10, is another direct replacement for the 6L6, and one that offers an interesting sonic variation in amps that derive much of their character from the output stage. It can have a bold clean tone, but it gets juicy and thick when overdriven. Originally a European version of the 6L6, these tubes were used in Marshall’s first amplifiers, the JTM45 and “bluesbreaker” combo, and have been popular with some contemporary makers in recent years.
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      Figure 10-10: The KT66 is a large output tube that has made a comeback in recent years.

    


    Some other interesting output tubes that are not direct replacements for any more common tubes include


    
      	6550: This tube is most commonly seen in some larger Ampegs and some Marshalls distributed in North America in the late ’70s and ’80s. They’re broadly similar to 6L6s in performance but can take higher voltages and produce more wattage, making them ideal for large amps.


      	KT88: A European-made cousin of the EL34, it’s a big, powerful tube that can put out massive wattage numbers in the right circuit. This tube powered the might Marshall Major of the early ’70s, a 200-watt beast. It has also made a comeback in recent years, surfacing in amps by Bogner and Fryette, among others.


      	6973: This option is found most prominently in vintage amps made by the Valco company of Chicago (often branded Supro, Gretsch, National, or Airline). It looks somewhat like an EL84, with a tall, narrow bottle and a nine-pin base, but sounds very different. It can withstand higher voltages and put out somewhat more wattage and has a firm, punchy tone.


      	7591: This output tube is similar to the 6L6 in flavor but with elements of its own distinct flavor. It was used in many vintage Ampegs and can be a difficult tube to track down today.


      	6AQ5: This tube is smaller than any of the other output tubes examined here (and with a seven-pin base). It was used in some small Gibson combos in the past and has been used by a few newer makers in amps designed to produce a good, full tone at low wattage. Its limited capabilities in the output department mean it’s a great choice for bedroom and studio amps.

    


    You’ve Got the Power: Rectifier Tubes


    Rectifier tubes convert the AC voltage from your amp’s power transformer into the DC voltage that the tubes use to amplify your guitar signal. (I deal more with power supply in Chapter 8.) Even though none of your signal passes through the rectifier tube, its performance has an impact on the sound and feel of an amplifier. Rectifiers that have a fast recovery time (that is, do their job efficiently) when hit for a high demand for voltage contribute to a detailed and immediate sound and feel in your tone. Rectifiers that lag behind a little when an amp is played hard can enhance a feeling of softness and compression.


    Some amps that use preamp and output tubes for the other duties within the amplifier use solid-state rectifiers made from silicon diodes, rather than tube rectifiers, and you should never need to worry about those other than in the rare case of a diode failure. In fact, quality, tested rectifier tubes often last an extremely long time, too, often longer than preamp or output tubes, but it’s worth knowing what you’re dealing with when the need to replace them arises.


    Following are the most common rectifier tubes in use today, all shown in Figure 10-11:


    
      	GZ34: Originally a British/European rectifier tube with an eight-pin base, the GZ34 is extremely sturdy for its compact size. More often used in larger amps of 30 to 50 watts (though sometimes less), it usually contributes to a quick and responsive playing feel but can compress somewhat (as can any tube) at higher volumes.


      	5AR4: This large American rectifier tube with an eight-pin base makes a direct replacement for the GZ34, although it’s structured somewhat differently. It has similar performance characteristics, although some can be slightly less robust.


      	5Y3: A smaller rectifier tube with an eight-pin base, this option is commonly found in smaller sub-20-watt amps like the tweed Fender Deluxe and equivalents. It performs well within its parameters but can add a lot of “squash” to your playing feel when the amp is cranked up loud and played hard.


      	EZ81: The EZ81, a British/European rectifier tube with a nine-pin base, can look a lot like an EL84 output tube. It’s classically found in sub-20-watt amps using EL84s, such as the vintage Vox AC15, and in modern recreations of that ilk.
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      Figure 10-11: The GZ34, 5U4G, 5Y3 and EZ81, left to right, are among the most popular rectifier tubes.

    


    Other lesser-seen rectifier tubes still in use are the 5U4GB, 5R4, and 5V4, which range in efficiency, in descending order, roughly between the GZ34/5AR4 and the 5Y3.


    Some rectifier tubes can be replaced one for the other to alter the characteristics of your amplifier, but never do so without consulting the amp manufacturer or a qualified tech with experience of such things.


    Finding and Buying Tubes


    Buying new tubes can be a nerve-wracking experience if you’re new to the game, but unless you sell your amp every time your tubes get a little tired and buy a new one with fresh tubes (kind of a crazy way to go), you need to do so eventually. Aside from replacing tubes as a matter of routine maintenance, however, you can also do so to tweak your amp’s performance, seeking the characteristics of different tubes described throughout this chapter, as long as they are direct substitutions (consult your owner’s manual or the amp’s manufacturer, if you’re unsure).


    Type “new 12AX7 tube” or whatever tube you need into your favorite Internet search engine and you’ll get back several hits from dealers, and countless links to eBay sales for tubes, too. Even though Europe and North America no longer manufacture tubes, there are plenty of tubes out there. There are also, however, plenty of inferior or just plain bad tubes, too, and unscrupulous sellers waiting to sell them to you! For that reason, you should approach tube purchasing carefully, and follow the advice given here to remove as much of the risk as possible. (And see Chapter 12 for more on what you’ll need to know to correctly identify replacement tubes when your original tubes wear or fail.)


    Testing and matching tubes


    Until you gain a lot of experience locating, identifying, and buying tubes, I advise you to seek out reputable dealers who adequately test and guarantee their tubes. Even after you know what you’re doing, reputable dealers can be a great resource.


    Given the way tubes are manufactured, they inevitably have variations even within the same batch. For this reason, there are always a certain number coming off the line that fail to meet necessary specifications, or which initially seem to pass the required tests but experience premature failure when put into use. For this reason, it’s essential that good tube dealers test their tubes, and test them properly, and that they offer some guarantee against early demise. That coverage may only be 30, 60, or 90 days — perfectly good tubes can still fail with improper or excessive use, and you can’t expect a dealer to be on the hook for faulty usage — but that is often enough time to detect flaws that don’t arise in initial testing.


    [image: tip.eps] Look for tube dealers with good customer reviews, a seemingly substantial presence on the market, and some information on their processes for testing and customer-service follow-up. These points, combined with reasonable prices, should at least make tube-buying less a roll of the dice.


    You should also purchase matched output tubes for use in most amps. Matching involves selecting from stocks of the same makes and types of tubes, using a calibrated tube tester, to create pairs or quartets — depending on what your amp requires — of tubes that exhibit test readings that are precisely or closely matched at the same given test voltages, as shown in Figure 10-12. Amps that require biasing of their output tubes (covered in detail in Chapter 12) only perform their best with tubes that are fairly closely matched, and plenty of guitarists and manufacturers will tell you that other amps also sound their best with tubes that are at least approximately matched.


    The sonic characteristics of well-matched output tubes include


    
      	Improved clarity


      	A tighter, firmer low-end response


      	Sweeter clean tones
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      Figure 10-12: The stickers on these boxes indicate the matching test readings for the tubes found inside.

    


    Some players do prefer, however, the slightly dissonant, asymmetrical (somewhat jagged) distortion sound of amps with mismatched output tubes.


    Preamp tubes don’t need to be matched in most guitar amps, although audiophiles (fans of high-end tube hi-fi equipment) usually insist on it for precise left-right audio reproduction.


    Deciding between modern or NOS (vintage) tubes


    Many experienced guitarists rave about NOS (new old stock) tubes, and with good reason, in many cases. The adage “they don’t make ’em like they used to” perhaps applies to tubes more than to any other product I can think of. (See the earlier sidebar “New old stock (NOS) tubes” for more about them.) The trouble is, guitarists and tube sellers have known that for a good, long time by now, since at least the early ’90s. That means supplies of truly good old-stock tubes, and those that have truly never been used before, are rapidly drying up.


    American and European tube manufacturers produced a lot of tubes back in the day, because they were used both in a wide range of consumer electronics and in military hardware, too, so there are still some stocks of good NOS tubes here and there that adequately pass the tests you would expect of any new tube. The simple fact is, though, there are a lot fewer than there used to be, and dealers are charging more and more for them all the time, through the simple law of supply and demand. Also, a tube vendor has to buy a lot of NOS tubes in bulk to find the fewer and fewer good ones that remain, because a lot of what is passed off as NOS may now be tubes that were theoretically NOS but were rejected by previous tests decades ago.


    If you really want to dabble in NOS tubes, it’s even more important, therefore, to go with a reputable dealer and ensure that they are adequately tested and guaranteed. The alternative is, when prices are cheap enough, to pick up some used but possibly perfectly good old American or European tubes found at flea markets, swap shops, and online sales and just give them a shot. If you aren’t spending more than a few bucks, they just may be worth it, for preamp tubes in particular, which don’t require matching and often have a longer life span to boot.


    The stage of new tube manufacture in Russia, Eastern Europe, and Asia was getting pretty dismal by the mid to late ’90s, which is part of the reason guitarists were buying up NOS tubes as fast as they could find them. Fortunately, the input from the guitar and audio industry has helped to improve standards in many of these factories, and there is a pretty wide variety of good new-manufactured tubes available to the guitarist today.


    [image: remember.eps] Brand-new tubes coming out of the factory sometimes fail. That’s just the nature of the beast. So only purchase tested and guaranteed tubes, even when buying bottles that came off the line just last week.


    Changing Your Tubes


    Changing your tubes is something you as a player can usually do without the need of a repairman. Proper understanding of the technique for doing so is required, however, to change tubes without damaging them or injuring yourself.


    [image: warning.eps] Tubes get hot. It’s required for them to do their job. Always let tubes cool down for several minutes — until they are entirely cool to the touch — before attempting to remove them from your amplifier. Failing to do so can lead to burned fingers, and damaged tubes too. For the latter reason, you should also let tubes cool before moving the amplifier, because the elements within the tubes are more fragile when hot and more easily damaged by what may seem like just a slight knock or vibration.


    Here’s how you remove the tubes:


    
      	
        With the amp switched off and the tubes adequately cooled, remove any protective back panel that obstructs access.

        If necessary, lay the amp on its front or top to gain a good view up under the chassis, and ideally, right into the tube sockets after the tubes are out of there (have a flashlight or angled desk lamp handy to aid your view).

      


      	For preamp tubes, remove any metal shield by twisting about a quarter of a turn and slipping the gap down over the dimple.


      	
        Grab the tube firmly at the top and wiggle gently in a slight circular motion while pulling down slightly to loosen the pins. It should ease out within seconds.

        [image: remember.eps] The vast majority of preamp tubes have nine pins, with a gap between number 1 and number 9. Make note of the orientation of the pins so you can put the new tube into the socket correctly.


        [image: tip.eps] For output tubes with spring clips (a jaw-like clamp with slight teeth to grip the plastic base), you may need to gently open the clip with two fingers of one hand while following the same procedure used for preamp tubes with the other. Again, note the orientation of the pins and, in the case of octal (eight-pin) tubes, the notch on the center post, too.

      


      	To put in the new tube, preamp or output, be sure to line up the pins and any center post and notch precisely with the pin holes and center hole/notch in the tube socket and then gently push the tube into place, with a little wiggling if the socket is stiff.

    


    [image: warning.eps] Never force a tube into its socket, or you can easily bend or break a pin or a center post. If a preamp tube, in particular, won’t go in easily, check that none of the pins are bent. Gently straighten any that might be slightly out of alignment, being careful not to bend too hard and fracture the glass.

  


  
    Chapter 11


    Going from Amp to Ears: Speakers and Cabs


    In This Chapter


    [image: arrow] Understanding the major impact speaker types have on your sound


    [image: arrow] Looking at speaker size and efficiency ratings


    [image: arrow] Probing the impact of speaker-cabinet construction on tone


    


    A wise man once said that changing your amp’s speaker for one with different characteristics can have the greatest sonic impact of any single-component swap you can make. Actually, I think that was me … but I’m sure I wasn’t the first. Consider it like this, though: For all the electronics wizardry that occurs between your guitar, effects, and amplifier — all the magnets, wires, resistors, tubes, capacitors, and transformers — the speaker is the first thing since the vibrating guitar string that actually takes your playing into the air, making it audible again. Look at it like that, and you know those odd cones lurking inside the wooden boxes have got to be a pretty important link in the chain, right?


    Most guitarists went for years without giving any thought to the speakers that came stock in their amps, until perhaps they stopped functioning one day and they needed to find a replacement — usually, if possible, of the same make and type that was in there in the first place. In recent years, though, more and more players have discovered that a simple speaker change is often the simplest and most effective way to dial in the sound you are looking for.


    Speaker makes and characteristics vary widely, though, and you have no way of knowing exactly how a different one will alter your tone until you go to the expense and trouble of loading it into your amp, which is why this chapter is so essential to your tone quest. Here you can investigate the different major categories of speakers, how they sound and perform, and discover what they might add to your own sound.


    Investigating Speaker Types


    You can get the best overview of the wide range of speakers available today by considering them in a couple different major categories, with a few sub-categories beneath those. Manufacturers don’t always adhere strictly to such groupings, but guitarists tend to lump speakers — and all kinds of gear — into such labels as vintage or modern and American or British nonetheless. As with amps themselves these days, the lines between categories are frequently blurry, and plenty of contemporary speaker designs seek to do something altogether original that defies categorization, but broad groupings still usually get you into the right ballpark.


    Look beneath them, and such labels are also often useful for telling you the raw specifications behind these characteristics: low-powered versus high powered, punchy and hard versus smooth and warm, and so on. There are a lot of speakers out there to choose from, and defining your requirements early can often help you cut through the swathe of makes and models that aren’t appropriate to your desires, to sample from a selection of types that are at least on the mark for your playing style and tone.


    Vintage and low-powered speakers


    Like so many things in the guitar world, many popular speakers made today follow in the footsteps of the originals that made the classic recordings of the 1950s and ’60s. Did the recordings sound great because of the gear that was used back then, or do we worship the gear because the recordings sounded great? It’s kind of a catch-22 situation, really, and in truth there’s probably a little of both at play. Either way, the tone of the classics continues to influence guitar players’ sonic desires today.


    Guitar amps rarely carried speakers rated higher than 15 to 30 watts in the ’50s and early ’60s, and often didn’t need them. Guitar amps were designed to be played short of distortion, volume-wise, so they usually didn’t tax their speakers too badly. Crank them up, though, and the speakers started to show their muster when pushed toward their limits.


    Vintage and vintage-style speakers, such as those shown in Figure 11-1, tend to have a warm yet textured sound when played hard, with great touch sensitivity and increased speaker distortion adding to the overall sound of your amp (see the nearby section “Speaker distortion”). They can sound great at cleaner amp settings, too, but tend to really jump to attention when you start to dig in a little, because they aren’t designed to withstand a ton of power.
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      Figure 11-1: Vintage speakers, like the Jensens in the back of this 1958 tweed Fender Super, can have a lot of warmth and touch sensitivity.

    


    Vintage speakers tend to be divided into American and British camps, and most reissues of this style also follow suit.


    
      	American: Classic vintage American speakers came from makers such as CTS, Utah, and perhaps the most notably, Jensen, which still reissues its most popular models (now manufactured in Italy). Makers such as Eminence and Weber also currently offer many American-toned vintage-style reissues.


      	British: The most noteworthy vintage British maker is undoubtedly Celestion, which still produces renditions of all of its most popular speakers of the ’60s, ’70s, and early ’80s. Fane and Goodmans also produced some speakers that many players still enjoy. Given the popularity of vintage British speakers, American-based makers such as Eminence, Weber, Scumback, and others also produce many vintage-British-style speakers.

    


    [image: tip.eps] If you’re looking for classic rock’n’roll or blues tones, a vintage-style speaker may just fit the bill. On the other hand, it can also be great for any contemporary playing style using a lower-powered amp (or when grouped together in multispeaker cabs) where you want a rich, warm, easy breakup and great touch sensitivity.


    Speaker distortion


    Speaker distortion, as distinct from amplifier- or pedal-generated distortion, is produced when the speaker itself is pushed near to its operating limits, powerwise. At this point, the voice coil and paper cone (see Figure 11-2) begin failing to translate the electrical signal clearly and produce a distorted sound. In other words, the voice coil begins to saturate and to operate beyond its specs, and the paper speaker cone begins to flap and vibrate beyond its capacity, the magnet compresses more rather than reacting promptly, and the entire speaker becomes a big part of the sound you are making rather than simply reproducing the sound you are making.


    
      [image: 9781118899991-fg1102.tif]
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      Figure 11-2: A speaker has just a few moving parts that contribute to its sound and performance.

    


    It can often be hard to discern speaker distortion because it so often occurs in addition to any distortion that the amplifier is already producing. In contrast, the sound distortion produced by a high-gain preamp stage (see Chapter 8 for more on this) into a high-powered speaker may contain no speaker distortion whatsoever. If you’re hearing a raw, distorted sound from a 15-watt amp played near the max into a 15- or 20-watt speaker, however, you can bet that speaker distortion is a big part of the overall brew.


    Modern and high-powered speakers


    As amplifiers got bigger and louder in the 1960s and ’70s, speaker makers strove to keep up with the demand for power and volume, making newer designs that were able to withstand greater wattage. In truth, the start of the modern speaker era doesn’t sound very modern today (the first notable example perhaps being the JBL D120 and D130 speakers that Fender commissioned for its high-powered Showman amplifiers in the very early ’60s, pummeled for all they were worth by surf guitarist Dick Dale). But that increase in size and power set a trend for robust performance specs that defined a lot of what would proliferate in later years.


    In addition to their increased power handling, speakers broadly classed as modern often have a tighter, clearer voice, with firmer low-end reproduction, too. The sturdier versions are given to less speaker distortion, unless played extremely loudly at the end of a powerful amp.


    Modern speakers also tend to blur the lines between British and American a little more, and have come from makers on both sides of the pond.


    Classic early modern-style speakers, in addition to those from JBL, included Electro-Voice’s EVM-12L (see Figure 11-3) and Altec’s 417-8H. As you may imagine, though, there are many, many powerful contemporary speakers to choose from today, from Eminence’s Swamp Thang and Man O War (capable of handling 150 and 120 watts, respectively), to Jensen’s Jet, to Celestion’s Century range, and others. Plenty of makers also offer updated vintage speakers — those with some vintage sonic character but more contemporary performance and power-handling capabilities — such as Celestion’s G12M-65 Creamback and Alnico Gold, or Scumback’s H75-65.
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      Photograph courtesy of Matt Hertel; amp courtesy of Todd Duane


      Figure 11-3: The powerful EVM-12L, as seen in the back of this Mesa/Boogie Mark IIC+ combo, is an undisputed modern classic.

    


    [image: tip.eps] If you’re looking for a punchy, powerful speaker for metal or contemporary rock, I recommend investigating some modern designs first and foremost. Many modern speakers can also be good for contemporary pop, country, or jazz, where you want optimum clarity and accuracy from the tone dialed in on your amp, without a lot of speaker distortion or too much looseness in the performance.


    Ceramic versus alnico speakers


    A speaker is an electromagnetic device, meaning it requires both an electrical current and a magnetic force to function. A speaker’s magnet, found attached to the back of its metal frame (sometimes under a metal or plastic cover), provides the power required to turn the amplifier’s signal that enters the speaker’s voice coil into motion, which produces sound through the speaker’s paper cone.


    You can currently find great speakers made with all types of magnets, any of which can very likely suit whatever kind of music you make. Nevertheless, the magnet behind any speaker tends to define another distinct category, and some players remain diehards about which type they feel is best.


    Early speakers were constructed with magnets made from alnico, an alloy of aluminum, nickel, and cobalt with some iron and other metals mixed in. Many players attribute an enhanced musical sound to alnico speakers, as well as added touch sensitivity and a certain sweetness of tone. In the broad sense, they are also often thought to be a little softer sounding, too, in their low-end reproduction in particular.


    When alnico became very expensive in the ’60s due largely to the scarcity and expense of cobalt, speaker manufacturers started using ceramic magnets made from ferrite, a much cheaper alternative. Ceramic magnets have become associated, in the minds of some players, with a harder, punchier sound, but a big part of this perception is also attributable to the speakers in which they were used. Also, this more affordable magnet could be used in greater quantities on any given design; in general terms, a bigger magnet means a more powerful speaker with stronger bass, so such characteristics do follow rather naturally.


    [image: remember.eps] In fact, although the description of alnico speakers’ characteristics may imply some superiority, you shouldn’t necessarily let that be your takeaway here. Classic speakers have been made with both magnets, and you certainly don’t find the top pros — who can afford whatever they like — all flocking to alnico designs. Great alnico speakers like the Celestion Alnico Blue, Jensen P12R, or Eminence Red Fang continue to be popular, but Celestion’s G12H-30 and G12M Greenback and Jensen’s C12N are equally legendary.


    Newly in use, too, is a rare-earth magnet made from neodymium. It’s a very powerful magnet that only needs to be used in small quantities to produce adequate results. Tapered to the right design, neodymium can yield either vintage or contemporary characteristics and a speaker that is extremely lightweight besides.


    Using Speaker Size and Efficiency to Suit Your Style


    The size and efficiency of any given speaker has a major impact on its sound and performance. In addition to whether they are vintage or modern, high-powered or low-powered, these two basic factors help to form the foundation of a speaker’s tone. You’ll see them measured in different ways:


    
      	Speaker size is measured in inches and denotes the diameter of the paper cone that broadcasts the sound.


      	Speaker efficiency is measured in decibels (dB), and the specification commonly quoted for this denotes the volume (also called sound pressure level) that a speaker puts out with 1 watt input, measured at a distance of 1 meter.

    


    In addition to the other aspects of any speaker’s design and sound, it’s important to know both of these numbers to fully understand just how any given speaker is likely to perform in use.


    Significance of speaker size


    Speakers used in guitar amps come in three main sizes: 10 inches, 15 inches, and the most popular, 12 inches. Smaller practice amps may have 8-inch or even 6-inch speakers.


    Outwardly, the notion of understanding speaker size is an obvious one: You can tell at a glance that some speakers are larger or smaller than others, and you’re not going to successfully replace any speaker in your amp or cab with one of a different size. But there’s more to it than that, and experienced players often select speaker size right from the outset when considering a new amp or cab purchase, using the sonic characteristics of that size to their advantage, according to what their music demands.


    Following are some useful characteristics pertaining to size, all else being equal. These are all fine points, for sure, but they undoubtedly have an impact on your overall tone as a guitarist — and that’s what you’re here for, after all!


    
      	10-inch speakers tend to be fast and detailed, with complex high-end reproduction but softer low end, which can improve when used in multiples within the same cab.


      	12-inch speakers often have a good overall balance between detail and body in their sound, with a general emphasis on midrange, but potentially excellent lows and smooth highs, depending on other factors of their design and construction.


      	15-inch speakers can be extremely full and deep sounding and may even be a little flabby in some applications (meaning slightly loose, particularly in the bass), but they’re often surprisingly crisp and detailed in their highs, too.

    


    Given speakers of equal statistics for power handling and efficiency, the larger speaker cone usually has a greater perceived volume, due to the extra surface area that’s pushing the air. The smaller speaker, however, tends to sound more lively and crisp. Note, too, that this speaker-cone surface area adds up dramatically where multiples of the same speaker are concerned. For example, two 10-inch speakers have notably more surface area than a single 12-inch speaker but can often fit in a cab of about the same size.


    Significance of speaker efficiency


    A speaker’s efficiency rating gives you a good indication of how loud it is in any given amp, and therefore of how loud your whole amp is, relatively speaking, when using it, so it’s an important spec to check out when considering any replacement speaker. The differences in efficiency between two speakers that otherwise may seem outwardly similar can be quite dramatic, too, because every few dB (decibels) result in an audible difference in volume. For example, the Jensen P12R and Celestion Alnico Blue are both low-powered, vintage-style 12-inch alnico speakers, but the former boasts an efficiency rating of just around 94 dB (measured at 1W/1M), whereas the latter puts out 100 dB.


    You can use a speaker’s efficiency to your advantage, in both ways:


    
      	Use a more efficient speaker to help make a low-powered amp that you already like the sound of perform better on larger stages. Simply going from one speaker in the low 90s dB efficiency-wise to one of 100 dB or so can be like jumping your amp’s output to significantly more watts.


      	Use a less efficient speaker to tame an amp that’s too loud or too harsh so you can turn it up to the sweet spot in the rooms you play in without blasting your audience right out the door or incurring the wrath of the management.

    


    [image: tip.eps] Keep in mind that different efficiency levels also frequently go hand in hand with other varying tonal characteristics, so you should assess all other aspects of a speaker’s sonic personality (as discussed throughout this chapter), not just its efficiency rating, when making your choice.


    Solidifying Your Tone with Speaker Cabs


    If you didn’t think much about your speakers before diving into this chapter, I bet you thought even less about your speaker cabinet! It may just look like a box constructed for the purpose of holding the speaker (and any amp mounted above it if it’s a combo), but the cabinet, or cab, plays a big part in the overall sound of any amplifier.


    Cabinets that contain the exact same speakers but are made from different materials sound different, often dramatically so. Likewise, cabs built to a variety of designs also exhibit a wide range of sonic personalities.


    In addition to knowing about the speakers you put into them, you really need to know about the cabs themselves in order to make an accurate guess at the kind of sound that’s going to come out. By applying this knowledge, you’ve got another great way of tweaking your gear choices to fine-tune your tone.


    The sound of open, closed, and ported cabs


    Far and away the most dramatic impact on the sound of any speaker cab comes from whether it is constructed with a closed or open (usually meaning a partially open) back. Think of a speaker as an air pump, or a sound pump: It pumps sound forward during the forward portion of its travel and backward when it moves back again. Therefore, a lot of sound also comes from the back of the speaker, and out the back of the cabinet if it has an open back.


    Here are the differences in a nutshell:


    
      	Open-back cabs (see Figure 11-4) tend to sound more omni-directional, with sound dispersing widely around the room. They also often have more sparkle in the high-end reproduction and more of a shimmering feel in the harmonic overtones in general. On the other hand, their low-end can often have somewhat less of an impact.


      	Close-back cabs (see Figure 11-5) are more directional because you hear the sound coming from the front of the speaker and very little of what’s coming from the back, producing a sound beam of sorts out at the front of the cabinet. They tend to be less detailed in the high end (all else being equal), and have a characteristic midrange compression that many rock players like, with that classic kick-in-the-gut, low-end thump that metal players rely on.


      	Ported cabs (see Figure 11-6) are somewhat of a best-of-both-worlds design. They have closed backs but open channels, or ports, in the front to let out some of the reflected sound coming from the back of the speaker. They can be somewhat directional like closed-back speakers but also often present a full, balanced frequency range.

    


    
      [image: 9781118899991-fg1104.tif]

      Photograph by Dave Hunter


      Figure 11-4: Open-backed cabs tend to have a more surround-sound dispersion.

    


    
      [image: 9781118899991-fg1105.tif]

      Photograph by Dave Hunter


      Figure 11-5: Closed-back cabs usually sound more directional out front as a result, with a firmer low-end in the bargain.

    


    Sure, you can play any type of music on any of these three types of speaker cab designs, but as I discuss in the following section, you can also use their inherent characteristics to more precisely shape your desired tone.


    
      [image: 9781118899991-fg1106.tif]

      Photograph by Dave Hunter


      Figure 11-6: The back of this ported cab is fully closed, but the channel in the front reflects some of that back-of-speaker sound to the listener’s ear.

    


    Impact of construction and materials on tone


    Speaker cabs are made from many different materials, too, the two most common categories being solid wood and plywood:


    
      	Solid wood cabs are frequently made from pine, sometimes cedar, or occasionally hardwood. The softwood types are far more common, and this construction presents a slight warmth and furriness to the sound of the amp, which can enhance its texture and richness when these characteristics work favorably with the overall sound. When they are detrimental, they may be heard as blurring the tone slightly. Many vintage cabs, notably Fender’s tweed and blackface amps of the ’50s and ’60s, were made from solid softwoods.


      	Plywood cabs of good quality are often made from void-free 11-ply Baltic birch, an expensive and sturdy type of plywood. Others are sometimes made from cheaper ply, MDF (medium-density fiberboard), or chipboard to save costs. The better plywood cabs have characteristics all their own that contribute favorably to the overall sound of an amp used with them, when paired up for the right reasons. They can be detailed, punchy, and firm, with solid lows and a relatively uncolored reproduction of the sound of the amp and speakers.

    


    In addition to the wood they are made from, cabs are also put together differently. Some (more often vintage cabs, or reissues of such) are put together somewhat loosely, with speaker baffles (the plywood at the front to which the speaker is mounted) that are affixed with just a few bolts or screws, so they vibrate quite a lot when the amp is played loudly, sometimes resonating a little like an acoustic instrument in and of themselves. These cabs tend to contribute a lot of their own resonance to the overall sonic brew. Other cabs are built more sturdily and may be heavier as a result, and they project the speakers’ sound outward rather than shaking around so much with it.


    Ultimately, you need to add together several factors of any speaker cab’s materials and construction to form a mental image of what it sounds like. For example, the classic tweed Fender Deluxe has an open-backed cab made from yellow pine, with a fairly loosely fitted baffle, three features of cabinet construction that all contribute to that amp’s rich, compressed, and slightly gnarly tone when played hard.


    Single and multiple speakers in a cab


    Speaker cabinets, whether combo amps or extension cabinets, commonly carry anywhere from one to four speakers. The number of speakers clearly has an impact on how much sound a cabinet can pump out, but it can also have further implications on your overall tone.


    [image: technicalstuff.eps] When you put more than one speaker in a cabinet connected to an amplifier, they equally divide the overall output — the wattage — from the amp between them. For that reason, the same speaker used on its own, or in pairs, or in quartets powered by the same amplifier is hit with considerably different amounts of wattage, and often sounds very different as a result. Multiple speakers aren’t pushed as hard and aren’t as likely to contribute speaker distortion to your tone. That can be a good thing if you want a firmer or cleaner sound, or one containing relatively more of the amp’s own distortion than the speaker’s. On the other hand, for some tones, you may like the sound of a single speaker pushed hard, such as for singing vintage blues or classic rock’n’roll.


    Using more than one speaker in any cab also opens up another sonic phenomenon: phasing. Phasing occurs when the same sound is coming from any two or more different sources. Because the human ears receive that sound at slightly different times, depending on your listening position, the sound from each source is never quite identical, and the result is heard as the cancellation of some frequencies and an emphasis of others. (This effect is a subtle thing, not to be confused with the dramatic, swooshy sound of a phaser pedal, as discussed in Chapter 13). When this phenomenon is working with you, it can add to the depth and texture of your guitar tone; when it’s working against you — in a poorly designed cabinet, for example, or between multiple speakers that don’t work well together — it can make your tone sound dull, hollow, or lacking in lows or highs.


    Even two speakers of exactly the same type sometimes sound very slightly different, because they are man-made components, composed of variable elements such as pulp-paper cones and alloy-based magnets. These differences can either contribute to the quality of your tone or detract from it, depending how they work together. You really can’t know the result until you try them out, but most speakers of the same type are compatible enough to work well together.


    [image: tip.eps] Many players also like to mix and match different speakers to enhance the complexity of their tone, or to create complementary pairings that sound better together than any two of the same might sound. Again, you can’t quite know how this will work until you try it, but lots of manufacturers and players alike get favorable results from pairing, for example, a Celestion Alnico Blue and a G12H-30, or a Scumback H75 and M75.


    In the past, some makers had dabbled in using more speakers — six or even eight — but for the most part four speakers is the max. It’s usually pointless to have any more, and you can always add an extension cabinet if you need to pump more air.


    Speaker cabinet wiring and impedance


    Speakers need to be correctly wired to the amplifier’s output to function properly. Fortunately, this wiring is extremely easy to do. You only have two connections to worry about, a positive and a negative (much like a battery, or any home stereo setup), and when you buy a combo amp or a standard production extension cabinet with a proper speaker cable, these connections are already taken care of for you. A better understanding of speaker wiring is required when you start to swap speakers to tweak your tone and, particularly, when you try different configurations in multispeaker cabs.


    [image: technicalstuff.eps] The way you wire together multiple speakers has a direct impact on the impedance of the speaker cabinet as a whole. Impedance (also called the load) is the measurement, taken in the unit of ohms, which tells you the resistance any component has to an electrical signal input. In the case of guitar amplifiers and speaker cabinets, the amp’s output impedance should always directly match the total impedance of the cab, or of any single speaker used on its own. Mismatching impedances can lead to a dull and inferior tone at best, or major amp failure (and expensive repairs) at worst.


    When selecting replacement speakers, in addition to considering the power handling capabilities of the speaker (among any other sonic characteristics according to taste), it’s important to purchase a speaker with the same impedance rating. Speakers and cabinets, and amplifier outputs, are commonly rated at 4 ohms, 8 ohms, and 16 ohms, although some vintage Fender amps like the tweed Bassman and blackface Super Reverb combos had 2-ohm outputs and speaker loads.


    [image: remember.eps] When multiple speakers are wired together in a cabinet, the way they are connected to each other determines their overall impedance. Note that you should only ever wire together speakers of the same individual impedance.


    
      	Parallel: Speakers wired in parallel have a combined impedance equal to the rating of each individual speaker divided by the number of speakers in the group (see Figure 11-7). For example, two 8-ohm speakers in parallel equal 4 ohms; four 16-ohm speakers in parallel equal 4 ohms.


      	Series: Speakers wired in series have a combined impedance equal to the rating of each individual speaker multiplied by the number of speakers in the group (see Figure 11-8). For example, two 8-ohm speakers equal 16 ohms — which is far and away the most common series-wired configuration, because speakers don’t commonly come individually in 4 ohms (but can sometimes be custom ordered), and amps don’t usually have speaker outputs rated above 16 ohms.


      	Series-parallel: Four speakers in a cab can also be wired in series-parallel, meaning each pair is wired in series and the two pairs are combined in parallel at the speaker cab’s input jack (see Figure 11-9). This arrangement combines the two wiring techniques, making a total load that is equal to the impedance of each individual speaker. For example, four 16-ohm speakers wired in series-parallel have a total impedance of 16 ohms.

    


    
      [image: 9781118899991-fg1107.tif]

      Illustration by Rashell Smith


      Figure 11-7: Speakers wired in parallel: 2 × 8 ohms = 4 ohms; 2 × 16 ohms = 8 ohms.

    


    
      [image: 9781118899991-fg1108.tif]

      Illustration by Rashell Smith


      Figure 11-8: Speakers wired in series: 2 × 8 ohms = 16 ohms.

    


    
      [image: 9781118899991-fg1109.tif]

      Illustration by Rashell Smith


      Figure 11-9: Speakers wired in series-parallel: 4 × 8 ohms = 8 ohms; 4 × 16 ohms = 16 ohms.

    

  


  
    Chapter 12


    Tips, Tricks, and Basic Amp Maintenance


    In This Chapter


    [image: arrow] Using your amp — the basics and beyond


    [image: arrow] Keeping your amp in good running condition


    [image: arrow] Figuring out bigger repair issues


    [image: arrow] Knowing when you need a professional repairperson


    


    You get a lot more out of your amplifier if you understand how to adjust the controls to achieve different sounds. The great thing about many amps is that their seemingly simple controls can really do so much. These options may be things you can eventually learn for yourself by the process of trial and error, but starting off with the tips contained in this chapter gets you to satisfactory results — and great tones — a lot quicker.


    You’ll also have a better experience with your amp if you know a little about what’s occasionally required by way of maintenance and repair. You may go your entire playing career without needing to get an amp fixed, but that’s pretty unlikely. Understanding a little about what can go wrong and how it can be rectified will likely save you a lot of confusion and frustration in the long run. It will also help you know when it really is time to seek professional repair help. And when you do take your amp to a pro now and then for necessary maintenance and repairs, you’ll feel a lot more confident doing so knowing that you already have a rough understanding of what the trouble may be, letting you “walk the walk and talk the talk,” so to speak.

    


    
      [image: warning.eps] High voltage! Keep out!


      Guitar amplifiers contain high voltages that can cause serious and even fatal injury. You should never attempt any internal maintenance or adjustments yourself unless you are a qualified professional repairperson who fully understands safe practices in working with these components.


      The nature of many of their internal components means that these high voltages are still present even when an amp has been turned off and unplugged for a considerable period of time, even for several days. Filter capacitors in particular can store large electrical charges — it’s in the nature of their job — and they can be released in several parts of the amp, even with no power cord plugged into your wall outlet. Therefore, you should never remove your amp’s chassis from its cabinet, nor should you ever poke around inside that chassis. Any internal maintenance is a job for a professional, one who is experienced with the procedures and precautions required when working with high-voltage components.

    

    


    Amp Setup and Use


    In one sense, many amps are as simple as they appear: You switch them on, plug in your guitar, and turn the knobs according to their labels to achieve the sound you want. The deeper truth, however, is that there’s a lot going on inside the box, and even simple amps with just a few basic controls can prove hard to dial in unless you know a little about what these controls really do.


    Often, different types of volume controls and tone controls (all discussed in detail in Chapter 8) are extremely interactive, and occasionally somewhat enigmatic, and their best use only comes with a better understanding of how they work together in crafting different tones. This section takes you there.


    Even the very best players tend to use their amplifiers in several different ways:


    
      	Some find their golden settings, their optimum sweet spot, and leave the controls set that way every time and every place they play, no matter the venue, no matter the guitar.


      	Others constantly adjust the controls to suit the playing circumstance, tweaking tone knobs to suit the sound of the room or a particular guitar, playing with gain settings to suit their mood, and so on.


      	Still others discover sweet spots that are best for achieving certain specific sounds but call up a range of these from the same amp, depending on the recording or live situation requires.

    


    Ideally, whether you settle into one or the other of these patterns, you want to understand how to do all three with your own amp: Find the very best single sound for the majority of your playing, fine-tune that sound when necessary, and get very different sounds when your circumstances require something new.


    Turn it on!


    Before you even touch the controls on your amp, you need to know how to turn it on properly. This applies to tube amps in spades, but solid-state amps also require a little thought before hitting the On switch. Some of the following steps may seem obvious, but there’s a good chance some are new to you, or worth reviewing at the very least.


    For a safe and happy amp, tubes, and ears, follow this powering-up procedure every time you play:


    
      	Check round back to see that your amp is connected to its internal speaker, if it’s a combo, or to a speaker cabinet if it’s a separate head/cab stack.


      	Ensure that the power and standby switches are currently in the Off position. The gain or volume doesn’t necessarily have to be turned down, especially if you have found a great setting that you want to return to, but if you have it cranked pretty high you may want to be aware of that as you proceed.


      	Plug in the amp. This step may seem in the realm of duh, but I can’t count the times I’ve wondered what was wrong with my amp, only to find I hadn’t plugged it in (or plugged in the speaker, or overlooked some other seemingly obvious step). The other part to this one is that it’s a good idea to unplug your amp from the wall when you’re done to avoid any damage from surges in your power supply.


      	Plug in your guitar, and turn its volume control(s) to zero.


      	Switch the amp’s power to On.


      	If you have a tube amp with a standby switch, wait 60 seconds for the tubes to warm up, then switch standby to On. If you have a tube amp without a standby switch, wait about 60 seconds without playing until the tubes warm up naturally. If you have a solid-state amp, move on to Step 7.


      	Turn up your guitar volume(s) and play.

    


    [image: remember.eps] The warm-up time in Step 6 is essential for keeping your tubes happy, and plugging in before powering up avoids any pops in the amp and speaker. Unplugging your guitar from an amp that’s powered up and running shouldn’t cause any damage, but you may get a click or pop in the speaker when doing so.


    To power down your amp, reverse the procedure above. Many techs recommend switching off the standby control and letting the amp rest for a few seconds before switching off the main power switch. Most likely, however, that really isn’t necessary, and you can turn off both switches more or less simultaneously.


    Setting controls on vintage-style amps


    If you’re trying a vintage or vintage-inspired tube amp for the first time (one without any master-volume control), or reexploring one you already have to see what it can do, these steps are a good starting point for its settings:


    
      	Before powering up, set all tone-related controls (labeled Tone, Bass, Treble, Middle, Brightness, Presence, Hi-Cut, or similar) to halfway — usually with their indicators pointing straight up, often referred to as noon.


      	Turn the volume control (of the channel you are plugged into, if there’s more than one) down to 0; then switch on the power, and let the amp warm up for about 60 seconds before switching on standby (if your amp has one) and/or proceeding to the next step.


      	With the guitar’s controls all fully turned up, gradually turn up the volume control until you reach the ideal distortion level (more so than volume level) for your style of music. The best distortion level is often found at the point at which the amp still sounds somewhat clean when you play the guitar gently, or turn down the guitar’s volume control(s) a little, but segues into mild distortion when you play hard.


      	If the sound is too boomy, reduce the Bass control or turn up the Tone control slightly; if it still needs some high-end bite after this, turn up the Treble and/or Presence, or engage a bright switch, if there is one.


      	If the sound is too bright, reduce the Treble or Tone control, and if more high reduction is needed, turn down the Presence control if it has one (or advance the Hi-Cut control, if one exists); if the sound has thinned out with little low-end body, turn up the Bass and/or Middle. Getting the right blend of frequencies is a balancing act, but work with small changes and you’ll get there.

    


    If the ideal tone that you have now (hopefully!) achieved is too loud for your playing situation, try one of the solutions in Chapter 9 or try reducing the volume to an acceptable level and producing your ideal overdrive tone, when needed, with a booster, overdrive, fuzz, or distortion pedal plugged in between guitar and amp (as discussed in both Chapter 13 and Chapter 15). Note that these types of amps, as relatively simple as they are, can be extremely sensitive to the types and quality of tubes used in them. Chapter 10 can help you get more out of them.


    [image: tip.eps] With some two-channel vintage-style amps with two inputs per channel, you can jumper (connect together) the channels to blend together the drive and tone of each, pushing the amp a little harder and often getting a fatter sound. This works on many Fender tweed-style amps (and copies thereof) and some British Vox- and Marshall-style designs and others, but in some amps — Fender’s blackface and silverface amps of the 1960s and ’70s being notable examples — the two channels are often out of phase with each other, and connecting them together results in an odd, hollow tone and a reduction in volume. To jumper two channels together, as shown in Figure 12-1, simply plug your guitar into input #1 of one channel, connect a short jumper cable between that channel’s input #2 and input #1 of the next channel, and adjust both volume controls to taste.


    
      [image: 9781118899991-fg1201.tif]

      Photograph by Dave Hunter


      Figure 12-1: By connecting the two channels together, you can get a fatter, more powerful sound from many vintage-style amplifiers.

    


    Setting controls on amps with master volumes


    Many amps with master-volume controls also have several other modern features, but others are very much the same as vintage-style amps in their performance, only with an added control to tame volume levels at the output (see Chapter 8 for a more detailed discussion of these designs). You can usually use these masters to achieve some pseudo high-gain tones, or cranked-up vintage-style overdrive, at lower volumes.


    To try some high-gain tricks on an otherwise low-gain amp with a master volume, follow this procedure:


    
      	Turn both the preamp volume (also called volume, gain, or drive) and the master volume down to 0; flip the power switch to on, then wait 60 seconds for the amp to warm up before switching on the standby, and/or proceeding to the next step.


      	Turn the preamp volume up to around 3 o’clock (three-quarters of the way).


      	Gradually turn up the master volume, playing the guitar a little at each increment along the way, until you reach an appropriate volume for the room.


      	If you want a slightly cleaner form of overdrive, turn down the preamp a little; if you want it even dirtier, turn it up further. The overall volume level shouldn’t change too dramatically at this point when you adjust the preamp volume without raising the master volume further.


      	Adjust any tone controls to taste — and note that they often perform quite differently when your preamp gain is set high than they do with lower gain settings.

    


    If, on the other hand, you want your master-volume equipped amp to perform like a traditional non-master-volume or vintage amplifier, that’s pretty easy: Turn the preamp volume down to 0, and then max out the master volume —which effectively takes it out of the circuit in most amps. Then gradually raise the preamp volume to your desired levels.


    Configuring multichannel lead/rhythm amp settings


    Many multichannel amps behave much like a vintage-style amp (the clean channel) and a modern high-gain amp (the lead channel) bundled in together. (In this case, I’m referring to amps with footswitchable channels for lead and rhythm, not just two low-gain vintage-style channels.) And although far too many different designs exist for me to cover any specifically in detail here, dialing in some good starting-point tones on each channel usually isn’t as overwhelming as it may first appear.


    First, I recommend that you digest my advice in the previous sections “Setting controls on vintage-style amps” and “Setting controls on amps with master volumes” and approach your rhythm channel (clean tones) and lead channel (overdrive/distortion), respectively, as if they represent these individual amp types.


    Most footswitchable multichannel amps are designed to give you instant access to your two (or more) most-needed levels of gain. These levels are traditionally thought of as clean and distortion, but they don’t have to rest in the polar extremes of these sounds — on many amps they can achieve varying shades of gray between the two, if desired. You may, for example, want the rhythms/clean channel to function right at the same type of sweet spot you would dial in on a single-channel vintage amp, with great touch sensitivity that takes you from clean to overdrive according to your picking dynamics alone; then the lead/distortion channel can be set for heavier distortion that goes beyond what a vintage-style amp can traditionally muster. Alternatively, set each channel for subtly varying degrees of clean or crunch tones, if those are your bread-and-butter sounds, and you can always kick in higher-gain lead tones when needed by using a distortion pedal.


    Your setting of the tone controls on a multichannel amp depends first and foremost on whether the channels have independent or shared EQ stages. In the case of the latter, you clearly need to find tone settings that work well with the gain and volume settings selected on each channel — something of a compromise, perhaps, but usually not too difficult to achieve by going back and forth between channels until each displays a satisfactory sound. When such amps have independent EQ states, you can craft the frequency balance of each to more precisely complement the core tone you seek to achieve for your so-called rhythm and lead channels. That said, you may not want these EQ settings to be so dramatically different that you sound like an entirely different player when you change channels. (Or perhaps you do! It all depends on what your music demands.)


    Using effects with your amp


    Ideally, your effects pedals or rack units and your amplifier work together symbiotically, as if they are both part of one seamless, organic, tone-generating rig. You can achieve this in several ways. I cover the use of effects in more detail in Chapter 15, but it’s worth giving them some thought here, too, in direct relation to your amplifier.


    The way you connect effects to your amp depends on two things:


    
      	The type of effects you are using


      	What connection options are available to you according to the features your amp offers

    


    Dipping into the second variable first, if your amp has an effects loop, that is usually the place to put any delay and/or modulation effects (all covered in detail in Part IV) — think of them as anything that creates space, dimension, and movement — so that your amp’s gain and EQ sounds feed your delays, reverbs, tremolos, or whatever. If you don’t have an effects loop, well, you obviously have to put everything out in front of the amp anyway.


    If your effects loops has a level controls, set this (with reference to the instruction manuals with both the amp and the relevant effects) so that the send signal remains just shy of overloading or distorting the effect. If it doesn’t, you’ll have to go by trial and error, and perhaps ditch any effect that distorts badly in the loop, or move it to a position between the guitar and the amp’s input.


    Place the majority of other effects pedals between your guitar and the amp’s input. You should certainly use gain-based pedals (boost, overdrive, fuzz, distortion, compression) as well as wah-wah and some other types up in the front end, even if you do have an effects loop. Gain-based effects are designed to interact with the amplifier and to influence its own gain settings. That is, an overdrive pedal plugged into an amp set for super clean tones achieves different end results than when plugged into that amp set to achieve crunch or heavily distorted lead tones on its own — in essence, they work together to determine the gain level of any amp channel’s preamp stage when such a pedal is engaged. Experiment with these gain-based pedals with different drive/gain/preamp-volume settings on your amp to find out how this interaction can differ.


    Basic Amplifier Maintenance


    You can do plenty of safe, easy tasks yourself to help keep your amp running well and sounding great. As explained in the earlier sidebar “High voltage! Keep out!” you shouldn’t attempt any internal maintenance or repairs unless you are a qualified repairperson (in which case, you already know this stuff!). But that doesn’t keep you from successfully undertaking plenty of hands-on maintenance aimed at keeping your amp in great shape.


    Tube amps contain a number of consumable components, meaning they simply need to be replaced every so often. Such maintenance usually isn’t necessary until after several thousand hours of use, but with many great amps that are 30, 40, or 50 years old and more still giving great service out in the field, the time does eventually come that you need to consider some servicing, maintenance, and standard replacement components. I’ve seen too many guitarists sell a perfectly good amp — one they were previously over the moon about — simply because a relatively affordable set of tubes or an original speaker was getting tired and sounding dull or flat-out broken. By exploring simple and safe ways of doing many of these things for yourself, you can both save yourself a lot of frustration and keep your amp sounding its very best.


    In addition to knowing how to keep tubes happy and encourage their longevity, you can easily replace your own tubes in many cases, replace speakers, and perform basic cleaning and minor maintenance that keep things running sweetly.


    Often, different types of volume controls and tone controls — all discussed in detail in Chapter 8 — are extremely interactive, and occasionally somewhat enigmatic, and their best use only comes with a better understanding of how they work together in crafting different tones. This section takes you there.


    Replacing tubes


    Tubes are man-made devices with varying internal components reliant on a vacuum seal, subject to high temperatures and often several hundred volts of electrical current during use, so they inevitably eventually burn out. Fortunately, you can replace most tubes yourself, and those that require a tech’s help (noted in this section) don’t usually require a very expensive service fee.


    If and when you need to replace your tubes, refer to Chapter 10 for a thorough overview of the different types, what they do, and how to replace them. But you should also always proceed with advice from your amp’s owner’s manual, and replace like with like, except in the cases (many of which are detailed in Chapter 10) where certain different types serve as direct replacements for each other, to enable you to modify the sound and performance of your amp. Note that output tubes are likely to need replacement more frequently than preamp tubes (wearing out at perhaps two or three times the rate, or more depending on how hard you play).


    Many tubes can be replaced without any need of biasing (setting the tube’s idle current to optimize its performance), although some require it. (Check out the nearby sidebar “Fixed bias versus cathode bias” in reference to the advice that follows.) As ever, refer to your owner’s manual, contact the manufacturer if you’re uncertain, or ask a qualified tech, but here’s a quick guide:


    
      	Preamp tubes in guitar amps never require bias adjustment when being replaced (I state that as a universal, although some esoteric design out there may call for it — even if I’ve never stumbled upon it myself). Simply remove the old tube as instructed in Chapter 10, pop in the new one, and go.


      	Rectifier tubes also never require bias adjustment. Bias simply does not apply to the function of this type of tube.


      	Output tubes in cathode-biased amps (that is, Class A amps) usually don’t require rebiasing. On 99.9 percent of occasions, you can just pop ’em out and put in the replacements. Basic examples of such amps are the Vox AC15 and AC30 and their clones and derivatives, tweed Deluxe-style amps, and many others.


      	Output tubes in fixed-bias amps usually do need to be biased when they are replaced. If the amp has an externally accessible bias adjustment point, you can purchase a product called a Bias Probe or similar, along with a multimeter (a meter for reading voltages and other electrical values), follow the instructions, and safely set this bias yourself. If bias adjustment is done internally, you need to take the amp to a qualified repairperson. Some amps have their own built-in bias-adjustment points, making the job even easier. Amps such as Fender’s Deluxe Reverb and Twin Reverb and their siblings, most larger Marshalls, and many others require such biasing. Some others, such as many from Mesa/Boogie and original fixed-bias Fender tweed amps of the 1950s like the Bassman, Super, and Pro, were never made with a bias-adjustment facility. With the former, you are advised to purchase Mesa/Boogie-tested replacement tubes; with the latter, just pop in a set and go! (But you may still have a tech check the internal bias resistor now and then to ensure it’s all running to spec).

    


    [image: remember.eps] Although you replace tubes to get your amp sounding its best, be aware that it won’t quite get there, in many cases, until the tubes have burned in for several hours, sometimes several dozen hours. Brand-new tubes can sometimes be slightly cold and stiff (that is, they don’t display their full sonic depth and dimension) and often reveal their full potential after they have been played for quite some time.

    


    
      [image: technicalstuff.eps] Fixed bias versus cathode bias


      The output stages of tube-based guitar amplifiers come in two basic flavors: fixed bias and cathode bias, the latter of which is often colloquially referred to as Class A. These definitions can be confusing, because the bias in the majority of fixed-bias amps is actually adjustable (so, properly described, they are adjustable-fixed-bias amps), whereas the bias in cathode-biased amps is permanently set with a fixed resistor. The technical reasons behind their names delve into complexities that you don’t need to worry about here; the important thing is to know which is which.


      In addition to having different requirements when changing output tubes, fixed-bias and cathode-bias amps have slightly different sonic signatures, in the broad sense. Generally speaking, a fixed-bias amp (of which the Fender Bassman and Twin Reverb, Marshall plexi, and Mesa/Boogie Mark series are classic examples) have comparatively firmer lows and a tighter, punchier sound. Cathode-bias amps (think Vox AC15 and AC30, tweed Fender Deluxe, Matchless DC-30, and the like) are relatively looser sounding and feeling when pushed hard, to some extent at least, with a greater presence of harmonic overtones in their distortion character. One isn’t better than the other in the absolute sense, so your preference should be dictated by the type of sound that suits your playing style and what you like about any given amp when you actually play it yourself.


      Many fixed-bias amps need to have their bias adjusted when output tubes are replaced. Cathode-bias amps don’t; just pop in a new tested set of output tubes and play.

    

    


    Keeping tubes happy


    You can develop several habits in your everyday use of your tube amp that help to extend the longevity and maximize the performance of the tubes themselves. Note that most of these revolve around minimizing heat (within reason) and vibration, which are the two main enemies of tube life. Of course, tubes get very hot as part of their function, and they vibrate a little, too, when subject to a roaring speaker cabinet on which (or in which) the amp sits, but you can easily avoid unnecessary excesses in these departments by following these tips:


    
      	Let tubes warm up adequately before playing, as described in the earlier section “Turn it on!”


      	Let tubes cool down thoroughly before moving or jolting the amp.


      	Avoid having casters on the amp itself (casters on large speaker cabs is okay), and certainly don’t push it along rough roads or pavements if you do. The bumpy ride might damage tubes and other internal components.


      	Never knock, tap, or drop tubes — obvious, but worth remembering!


      	Always allow good ventilation to the part of the amp where the tubes are mounted, and never block the back or top where tubes are accessed. The excess buildup of heat during use can quickly lead to premature failure. Never use the amp itself in a closed box or a small closet. If you want to do this (for whatever reason), put the speaker cab in the box or closet and run in a proper speaker cable from the amp placed outside it.

    


    Performing basic care and cleaning


    Before you get to needing to clean your amp, it’s a good idea to have a dust cover to protect it from dust and grime at the very least, or a padded cover that will also help shield it from minor bumps if you are going to be moving it from gig to rehearsal to studio and back. As with any piece of consumer electronics, dust, dirt, and moisture are the enemies of smooth, trouble-free performance, and keeping those out in the first place is the best thing you can do to keep an amp’s circuitry and components happy.


    As per my warning in the sidebar “High voltage! Keep out!,” internal cleaning is a job for a qualified repairperson, but it shouldn’t be required on too regular a basis anyway unless the amp has been in storage in a less-than-optimum place for extended periods. But you can keep excessive dust and cobwebs from building up around the inside of the cabinet and up around the external parts of the amp chassis by gently vacuuming the area — being extremely careful not to poke the speaker cone or get the vacuum nozzle to close to it, or to jostle the tubes or dislodge any wires.


    [image: tip.eps] A rub around with a soft, very slightly dampened cloth can also help to keep the accessible recesses of the amp clean, but never touch the speaker cone, especially with anything damp. If excessive dust has built up between the inside of the speaker frame and the cone, you can often remove much of this by gently blowing on the area (with your eyes closed — and don’t inhale again until your head is back out in the fresh air!). You can usually clean up a cabinet’s external covering with a slightly damp cloth, too, but avoid solvents or harsh cleaners that might react with the vinyl, possibly melting or deforming it.


    [image: warning.eps] Guitar amps should never be stored in a damp, excessively warm, or excessively cold place, as these adverse environmental conditions can deteriorate cabinetry, speaker cones, and other essential components.


    Crackly or sticky controls that make noise when you turn them don’t necessarily need to be replaced. They often can be adequately cleaned internally, although this is a job for a pro (see “Doing some basic user checks”). If you have crackly or intermittent tube sockets, however, you can often safely clean these connections yourself without delving inside the chassis. Simply remove the tube in question and spray its pins with a suitable nonlubricating contact cleaner such as DeoxIT. Then immediately replace the tube, wiggling it around gently in the socket to disperse the cleaner and improve the connection. If the tube is still crackly when you test the amp after, it’s a job for a pro.


    Replacing speakers


    You should be able to undertake most speaker-replacement jobs on your own, provided that accessing the speaker doesn’t require removing the amp’s chassis or other critical components, which it sometimes does inside tight combo cabs. Also note, though, that if the speaker wires from the amp’s output in a combo amp, or from the input in the back of an extension speaker cab, are soldered to the speaker’s connection tabs, you need to understand safe soldering and desoldering techniques to safely make the swap. Many other speakers have push-to-fit connectors, which can easily be handled by the user.


    If you are considering either a speaker swap to modify your amp’s sound or a replacement to rectify a blown or damaged speaker, first refer to the information on speaker types and characteristics in Chapter 11. Note that some amps have speakers mounted with four fasteners, and some with eight, whereas some makes of speakers (Celestion, most notably) have only four mounting holes. You won’t be able to put a four-hole speaker in an eight-hole mounting without modification by a professional repairperson.


    Follow these steps to safely and easily change your speaker(s):


    
      	Remove any back panel on the combo or extension cab to achieve full access to the speaker frame and mountings. A powered screwdriver is useful if these panels have a lot of screws.


      	
        Note the correct location and orientation of any tubes that are hanging down in the way of your access to the speaker, remove them, and set them safely aside. See Figure 12-2 for a view inside a typical speaker cab.

        
          [image: 9781118899991-fg1202.tif]

          Photograph by Dave Hunter


          Figure 12-2: With any back panels removed, the speaker in most amps is easily accessible.

        

      


      	Make note of which of the speaker wire’s two strands is connected to which speaker terminal — positive (+) and negative (–) — and then loosen any push-on clips by gently wiggling them side to side until they slip off. Before de-soldering any soldered connections, put a dust cloth or a square of cardboard gently over the portion of the speaker cone seen through the frame beneath the connection tabs, to avoid any splattered solder causing damage to the paper cone.


      	Using the correct size screwdriver or wrench, gently loosen the mountings that hold the speaker to the front baffle, working in an X pattern by first removing one fastener and then moving on to the one on the opposite side of the speaker frame from it. Your amp may use either four or eight bolts or nuts for these mountings.


      	When the mounting fasteners are completely loose, put them safely aside, carefully lift and remove the speaker (avoiding knocking any tubes that are still in the amp), and set it safely aside.


      	Lift in the replacement speaker, correctly aligning its mounting holes with the bolts or mounting holes in the chassis and ensuring its connection tabs are positioned in the same orientation as those of the speaker you just removed. Gently tighten the mounting fixtures with your fingers to avoid over-tightening them at first, and then when you can’t tighten them further with fingertips alone, turn them another three-quarters to one full turn using the appropriate tool. Over-tightening the speaker mounting can warp or damage the frame.


      	Connect the speaker wire’s + and – strands to the correct terminal using the correct procedure. Replace any tubes that were removed, replace any back panels, and set the amp up into playing position. The terminals should be noted with + and – symbols to correspond with the speaker wires. In some cases the + terminal is indicated with a dab of paint, often red.

    


    With your replacement speaker in place, don’t be tempted to blast right in to some full-volume rocking! Speakers need to be broken in. They often sound their best after several hours of playing, when the low end fills out, and the highs should become more musical and less spiky. Follow these steps when you begin using your new speakers:


    
      	Power up the amp using the proper procedure and let the gentle hiss run through the speaker for a few minutes.


      	Turn up the volume to about a quarter of the way on the dial and play a variety of open and power chords and low- and high-note riffs all up and down the neck to gently work the speaker’s voice coil and cone.


      	After several minutes of this, you can proceed to regular playing. Note that your speaker will continue to break in for several hours of playing to come.

    


    [image: warning.eps] Note that you should never connect an amp head to a speaker cabinet using a guitar cable (cord). Doing so will seriously impede the sound of your amp at best or cause severe damage requiring expensive repairs at worst. Always use a proper speaker cable, and ideally one that is no longer than necessary to make the connection from the amp’s output to the cab’s input.


    Troubleshooting


    Any internal repairs will be a job for a pro, but you can check for and identify plenty of maintenance issues yourself. You can even do several little things to help keep your amp running its best. As with biasing, cleaning, and other tasks covered in this chapter, these jobs are all performed outside — or on the outside of — the amplifier chassis, and none put you in the path of the high voltages that exist inside the amplifier.


    Before doing any of these checks or corrections, unplug your amp from the wall and let it cool down so you don’t risk bumping up against any hot tubes inside. Also remove any back panels that restrict your access to the tubes and the underside of the chassis.


    Doing some basic user checks


    As a conscientious tone-hound, you yourself can check, and where necessary, tighten the following components:


    
      	Any loose speaker-mounting bolts or nuts (don’t over-tighten)


      	Any loose bolts or machine screws that hold the transformers to the chassis


      	Any loose speaker connections (and resolder loose soldered connections if you’re capable of safely undertaking this procedure)


      	Loose handle or handle mountings


      	Any bolts or screws that mount the speaker baffle to the cabinet


      	Chassis mounting bolts, which attach the chassis to the amplifier cabinet

    


    Note that some makers like to keep chassis mounting bolts just a fraction of a turn or so less than fully tight, to minimize vibrations from the speaker transmitting to the tubes. You can usually tighten them to a safe degree without forcing them super-tight.


    Identifying a bad tube


    If you suspect any noise or intermittent operation is coming from a bad tube, you can sometimes instead pin it down to a loose tube socket before having to fully replace a tube. Doing so involves working in the proximity of hot tubes, though, so use an oven mitt or a thick dust cloth to protect your hand, and proceed with caution. With your amp on, but not turned up too loud, very gently wiggle each tube one at a time, working from preamp to output, and listen for any dramatic noise as you do so (vigorously pulling or twisting any tube causes noise, so do this very gently!). If you find a suspected culprit, turn off the amp and firmly reseat the tube by pressing it into its socket. If this cures the issue when you power up again, bingo! Sometimes a little attention is enough to get things working great again. If not, or if a tube remains particularly loose and sloppy in its socket, it’s probably a job for a pro.


    Tube amps being tube amps, said tubes will eventually fail. You can sometimes — all on your amateur lonesome — identify the source of any poor tone, crackling or odd noises, or total lack of output to a faulty tube. To do so, though, you need to have at least one known-good replacement for each of the tube types within the amp that you need to check — that is, at least one good spare preamp tube, output tube, and rectifier tube. Such tubes can be pulled from an amp that you know to be working fine (if the types are compatible), or can be a new, tested, and guaranteed spare from a reputable supplier.


    If your wiggle-and-check technique didn’t identify an obvious tube-seating issue, turn off the amp, let the tubes cool adequately, and then replace the first preamp tube with a known-good alternative. Power up, play, and listen. If this didn’t correct the issue, proceed to check each successive tube in the same way. This process can take some time because you need to turn the amp off and let the tubes cool a while before removing and replacing them — and to do it all one tube at a time — but it is worth the effort if and when you find the failing tube.


    [image: remember.eps] If an amp with a tube rectifier powers up and the pilot light comes on but you get no sound from it whatsoever, it’s often worth trying a replacement rectifier tube first before checking the other types of tubes. A failed rectifier tube is often the source of such symptoms. Also, rapidly failing fuses in an amp is often a sign of a faulty rectifier tube.


    Deciding When to Take It to a Tech


    If you can’t identify the problem with a faulty amp through any of the user checks or by replacing any user-serviceable parts identified elsewhere in this chapter, it’s time to seek professional help.


    You can usually find a professional repairperson by asking at any local guitar stores, searching the Internet for your locality, or, if those fail, by posting a query in an online guitar-based forum.


    When contacting any repairperson to schedule work, if this is the first job you’ve had done by him or her, ask about the hourly repair rate, whether you’ll incur a fee for inspecting the job and providing an estimate, and whether this fee can be applied to the eventual work if you decide to go forward with the job.


    [image: tip.eps] Many general consumer-electronics repairpersons are still capable of working on tube amps, and one may do a perfectly good job (I don’t mean your Geek Squad computer troubleshooter, but the radio and TV repairman type who still gets out the soldering iron and multimeter and gets in there to actually replace components). But I recommend seeking out a dedicated guitar-amp tech who at least partly specializes in this work. There’s sometimes a gulf between making an amp function and making it sound its best, and a tech with lots of experience with guitar amps is more likely to understand the difference.


    Signs of major problems


    If you experience any of the following issues (in addition to the several issues identified throughout this chapter), you should power down your amp immediately, unplug it from the wall, and take it to a pro for inspection.


    
      	Loud screeching, howling, or oscillating sounds that aren’t corrected by following the tube check and replacement procedure outlined in “Identifying a bad tube”


      	Smoke and/or a burning smell coming from any part of the amplifier


      	Glowing red output-tube plates, the large flat or ridged gray or black metal components inside the tube bottles (a little blue hue in the output tubes, however, is not an issue)


      	A total lack of sound, dramatic drop in volume, or continually popping fuses not cured by following the procedures in “Identifying a bad tube”


      	A total lack of output or extreme hum experienced after attempting to play the amp without having it connected to a proper speaker or cabinet

    


    Some common little and big jobs


    Following is a selection of the more common smaller and larger repair jobs, in approximate order of expense and severity. See Figure 12-3 for some of the names of the components that are likely to be involved in such repairs.


    
      	Internal bias adjustment when replacing fixed-bias output tubes (tubes at an additional cost)


      	Tightening pins in tube sockets (a simple job, but one done in proximity of high voltages)


      	Internally cleaning potentiometers (controls) and/or input jacks


      	Replacing a few basic components such as potentiometers, switches, or a few resistors and/or signal capacitors


      	Replacing filter capacitors


      	Replacing power or output transformers


      	Replacing entire circuit board on amps with premanufactured printed circuit boards (PCBs) experiencing catastrophic circuit failure

    


    If an amp is worth keeping, none of these repairs should be quite so expensive as to inspire you to trash it rather than get the work done — unless, of course, it’s a cheap amp that you have been considering replacing anyway, or a small practice amp that isn’t worth the cost of the parts and labor in the first place.


    
      [image: 9781118899991-fg1203.tif]
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      Figure 12-3: Don’t probe these internal components yourself, but you may feel more confident confabbing with your repairperson if you know what some of them are called.

    

  


  
    Part IV


    Effects Pedals: Fuzz, Filth, Wobble, and Echo


    [image: 9781118899991-pp0401.tif]


    [image: webextras.eps] Visit www.dummies.com/extras/guitaramps for an article on pedals.


    In this part …


    
      	Get the lowdown on all different types of effects.


      	Explore pedals, rack units, and stand-alone effects.


      	Work with your effects to craft original sounds.


      	Understand how your effects work together.


      	Set up your effects pedals for creative combined tones.


      	Make your effects play well with your amp setup.

    

  


  
    Chapter 13


    Discovering the Major Types of Effects


    In This Chapter


    [image: arrow] Defining an effects pedal


    [image: arrow] Considering how effects can add to your music


    [image: arrow] Investigating varieties of gain-based pedals


    [image: arrow] Exploring modulation and delay effects


    [image: arrow] Probing the history of classic effects


    


    Listen to any recording that sounds like more than just a straight-up guitar tone, and there’s a good chance that an effects pedal is contributing to the sound. Effects pedals feature prominently in the sounds of bands like Muse, Maroon 5, the Red Hot Chili Peppers, the Black Keys, and countless others. If the sound you hear is the least bit swirly, echoey, wobbly, or choppy, you can usually thank an effects pedal — or several.


    Effects pedals are, by and large, connected between your guitar and your amplifier, where they impose different sounds on your guitar’s signal, thanks to the electronic circuits they contain. These may be subtle or extreme, but all help the player to craft a sound that is exactly right for that recording or performance. What’s more, players can use several different effects pedals chained together between guitar and amp, one after the other (often semipermanently mounted on a pedalboard for easy transport) to have several different sounds instantly available at the stomp of a switch, or even to combine two or more different effects to create more dramatic and creative sonic brews.


    Effects pedals broaden a guitarist’s sonic horizons exponentially, and understanding what they do and how to use them — all covered in this part of the book — constitutes a big leap into your deeper knowledge of tone-crafting as a creative player.


    Getting to Know the Effects Pedal


    An effects pedal is a self-contained box with its own independent sound-shaping circuit. It receives your guitar’s signal (via a standard guitar cable or cord) through its input and sends it via that circuitry and through its output to your amplifier sounding a little (or a lot) different than it came in. It has control knobs by which you can shape many parameters and usually the depth (intensity) of the sound. It also has an on/off switch controlled by stepping on it with your foot, so you can add or remove the pedal’s sound to and from your tone while playing.


    Effects pedals come in all shapes and sizes, from as compact as a candy bar to as big as a shoebox, and have a range of different functions and features depending on what their circuits do. However, most have several things in common, many of which are shown in Figure 13-1.


    
      [image: 9781118899991-fg1301.tif]

      Illustration by Rashell Smith


      Figure 13-1: This effects pedal displays many of the features common to the breed. This one is a generic tremolo effect, and other effects may have different control functions.

    


    Effects pedals require some form of electrical power to run on, because they are entirely independent of your guitar amp’s circuitry and power source. The majority of compact pedals use DC power supplied by a 9-volt battery mounted inside the pedal’s housing, which can often be superseded by plugging in an external AC/DC power adapter. These adapters can be a small units, like the typical “wall warts,” or larger, sturdier units designed to power a number of pedals simultaneously.


    Using Gain-Based Effects Pedals


    [image: remember.eps] Gain is an increase in signal strength. Many effects pedals also rely on gain to help them produce desirable sounds.


    Among the broad field of gain-based effects, in approximate order from least to most gain applied to your signal, you find


    
      	Compressors


      	Boosters


      	Overdrives


      	Fuzzes


      	Distortions

    


    On one hand, some of these pedals create their sound according to the amount of gain they apply to your signal, which produces varying amounts of distortion in your guitar tone. As such, they often attempt to mimic the performance of different types of tube amps when played loud, to give you that tone without necessarily having to use the extreme volume usually associated with natural tube distortion.


    In addition to their different levels of gain, however, these broadly gain-based pedals also differ according to the other sound-shaping circuitry employed, which in many cases is designed to evoke different textures of lead guitar tone or of big, chunky, power-chord rhythm tone, according to your needs.


    Some other gain-based pedals, however, aim to simply increase the strength of the signal without necessarily adding any of their own distortion (boosters), or to alter the feel and behavior of that signal, leveling out the attack and/or adding sustain (compressors). I address each of these pedals types in the following sections.


    Compression


    [image: remember.eps] Compressor pedals contain a gain-boosting stage as part of their circuit and are sometimes used for the way they can drive a tube amp, but they’re designed to do more than just boost your signal. They are intended as compact renditions of the larger, studio-caliber leveling devices, employed to smooth the attack (the front edge) and the decay (the tail) of a note by softening the front edge of the note to avoid any spikes in gain and extending the decay to increase sustain.


    Some compressor pedals have just a knob or two, and others provide control over a broad range of parameters (see Figure 13-2).


    
      [image: 9781118899991-fg1302.tif]
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      Figure 13-2: The three-knob BBE compressor, left, is representative of the more standard pedals of today, whereas the Keeley compressor offers enhanced functions.

    


    As used in pedal form for guitar, compressors are often beloved for their ability to create the natural compression of a cranked-up tube amp at whatever volume you like, and also in a totally clean tone when desired, as well as increasing sustain in clean tones (and increasing it even more in overdriven tones).


    In addition to these ways in which they enhance a guitar’s dynamics — the give-and-take of its playing feel — many players also like the thick, smooth, almost indescribably magical tone compressors add. Lovers of compressor pedals may not notice the effect so dramatically when it’s on, but they miss it badly when it’s switched off.


    Compressor pedals have long been a standard of Nashville studio players, where they are famously used to produce a squeezed, smoothed-out tone in fast chicken pickin’ runs. All kinds of players are fond of compressors, though, and they have been used to great effect by Mark Knopfler of Dire Straits (check out “Sultans of Swing”), Roger McGuinn of the Byrds (as part of his jangly 12-string tone), and Trey Anastasio of Phish (whose thick, round tone owes a lot to compression).


    Boost


    The simplest of all gain-based pedals, boosters are exactly that: a gain stage in a box. The simplicity that many of them exhibit, however, belies the versatility that many guitarists get from them. More often than not, boosters have just a single knob for gain, level, or volume, plus a footswitch (see Figure 13-3).


    
      [image: 9781118899991-fg1303.tif]
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      Figure 13-3: Many boosters are extremely simple devices, with just one knob and a footswitch, as on both this Xotic EP-Booster, left, and Providence Final Booster, right.

    


    Boosters were among the earliest compact effects pedals, often in the form of treble boosters, which didn’t merely boost treble, despite their name, although they did usually enhance higher frequencies somewhat. In the mid-’60s, many players used these treble boosters to push their big Marshall or Vox amps over the edge into a sweet, natural-sounding distortion, before dedicated overdrive or distortion pedals were available. This sound is heard everywhere from Eric Clapton’s famous “Beano” recordings with John Mayall & The Blues Breakers in 1965 to the later work of Jimmy Page and Queen guitarist Brian May.


    When used to drive a tube amp into distortion, boosters essentially act as a further preamp stage in front of your amp’s own preamp (see Chapter 8 for details of amp circuit stages). By increasing the gain of the guitar signal as it enters the amp’s input, the booster pedal enables a hotter, more driving tone that really is created through a partnership between pedal and amp and which often can sound much like the natural tone of an overdriven tube amp. The result can be a singing lead tone or a big, crunchy rhythm tone when desired.


    In addition to their uses for overdriving amps, boosters can also be used to simply increase the volume of your playing for clean soloing. In this way, a booster can provide an instant lift so that a specific guitar part can be heard over the rest of the band mix on stage.


    Many boosters are designed to add gain without coloring your tone. But much like with many compressors, some guitarists like particular boosters for a subtle chime, clarity, or thickness that they add to the tone.


    Overdrive


    Introduced in the mid- to late ’70s, overdrive pedals are, more specifically than any other gain-based pedals, designed to emulate the sweet, gently distorted tone of a semicranked vintage tube amp. As such, they have all sorts of applications — from providing an instant lead tone to thickening up your rhythm tone — but are also useful for achieving more-complex, textured sounds from a fairly uninteresting amplifier, or one that you have to play too quietly to achieve any character-building distortion on its own.


    In addition to the gain-boosting part of an overdrive’s circuit, these pedals also carry further tone-shaping circuitry as well as circuitry designed to add some “fur” or “hair” to the overall tone to mimic the sound of distorting tubes at whatever volume level you desire. As shown in Figure 13-4, these parameters are usually controlled by knobs for drive, tone, and level (or something similar), and more-complex overdrive pedals add additional features.
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      Figure 13-4: The Ibanez Tube Screamer is one of the granddaddies of overdrive pedals and is still in use by many players today.

    


    Given its extreme utility, the overdrive is possibly the most popular pedal in use today and probably accounts for more units than any other type of pedal in use.


    [image: tip.eps] In addition to the gentle tube-distortion sound that it generates on its own, you can use a good overdrive pedal in conjunction with a tube amp to take it over the top, generating a richer, sweeter distortion. This sound relies in good measure on driving the amp’s tubes but is achieved more easily with the pedal than the amp is able to do on its own. Legendary players such as Stevie Ray Vaughan and Eddie Van Halen have used overdrives (an Ibanez Tube Screamer and a Boss SD-1, respectively) to push their tube amps into blissful lead tones.


    Fuzz


    Fuzz pedals, also called fuzz boxes, are the godfathers of filth machines, and have been creating their dirty, hairy tones since the mid-’60s. Oddly enough, the first fuzz pedal was designed to enable the guitarist to create the gnarly, raspy reed tone of the saxophone, but these boxes soon became de rigueur for rockers.


    A lot of noise can come from the fuzz pedal’s relatively simple circuit, which often carries just a dozen or so capacitors and resistors to squeeze a thick, furry sound from a pair of transistors. Simpler vintage or vintage-style fuzz boxes may be controlled by as few as two knobs, while more-advanced designs have several knobs to govern additional parts of the circuit (as shown in Figure 13-5).
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      Figure 13-5: Two controls for fuzz (also called drive or sustain) and level are enough for many vintage fuzz pedals. Others take a deep dive into a range of functions.

    


    No one would claim that a maxed-out fuzz pedal accurately emulates the sound of an overdriven tube amp the way an overdrive pedal does — unless it’s a tube amp cranked right to the edge of failure, with its speakers flapping wildly and about to blow. Used with some subtlety, though, a fuzz pedal can also produce nuanced tones with good thickness and body. This pedal creates some extra magic by interacting with a good tube amp, pushing it over the edge and producing a tone that is more complex than either device can create on its own.


    Whether you know it or not, you are already familiar with the sound of a fuzz box. A zillion classic and contemporary recordings use fuzz, including Keith Richards’s use of a Maestro Fuzz-Tone on the intro of the Rolling Stones’ “(I Can’t Get No) Satisfaction” (originally recorded as a holding track while the band waited for the horn section to come in), Jimi Hendrix’s “Purple Haze,” and the Black Keys’ “Tighten Up.”


    Distortion


    A distortion pedal seeks to emulate the sound of a larger tube amp cranked to the max, producing the thick, searing, crushing tone typically used in heavy rock and metal playing. As such, they mimic the cranked 100-watt stack the way the overdrive mimics the semicranked vintage tube amp, although in the process the distortion pedal slathers on a lot more, well, distortion in and of itself.


    In addition to its gain-boosting stages, a distortion pedal — again, similarly to an overdrive, but more so — carries sound-shaping circuitry to add texture and girth to your guitar signal, and it often has dramatic EQ-shaping stages as well. Many distortion pedals seek to replicate the mid-scooped sound of heavy rock and metal guitar (that is, a tone with the midrange frequencies attenuated but the lows and highs boosted) for that kick-in-the-gut wall of sound. Others are more transparent in their frequency shaping, if not in their sound.


    Unlike other categories of gain-based pedals, distortion pedals are often somewhat less intended to interact with a tube amp on the edge of distorting itself. Instead, they are usually one-stop-shops for tone generation and often have the greatest impact played into an amp set for a bold and relatively clean tone on its own.


    Distortion isn’t a subtle effect, and it tends to be used exclusively in the heavier breeds of rock playing, although you may find it under the feet of some pop or jazz-fusion players seeking to produce singing lead tones. For archetypal examples of distortion-pedal-based tones, listen to the work of the late Dimebag Darrel of Pantera or the seminal heavy rhythm-guitar part in Radiohead’s “Creep,” played by Johnny Greenwood using a Marshall Shred Master pedal (which evocatively introduces itself in the famous crrrchunk-crrrchunk that preface the song’s chorus).


    Like overdrive and fuzz pedals, distortion pedals can have as few as two or three knobs, but some have room for additional parameters (see Figure 13-6).
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      Figure 13-6: This Providence Stampede DT has controls for Gain, Output, Bass, and Treble for recreating its “roaring-amp-stack” tone.

    


    Creating Mood with Modulation-Based Effects Pedals


    In terms of amps effects, modulate means to change the amplitude or frequency of a wave. This, in short, is what most modulation-based effects pedals do to your guitar sound, although this brief definition comes nowhere near describing the delightful depth and variety of these mood-enhancing effects. Whether or not they modulate your guitar signal in the pure electrical sense, modulation effects are any that seem to make the tone wobble, spin, chop, or vibrate, creating space, dimension, and sometimes dizzying results in the process.


    The most common effects pedals in the category include


    
      	Tremolo and vibrato


      	Rotary speaker emulation


      	Phasing


      	Flanging


      	Chorus

    


    The sounds created by these effects range from the simple pulsing of your guitar’s volume, as done by a tremolo (in crude terms), to the complex swirling and modulating of different frequencies within the range of your entire signal, to dramatically different sonic effect. Likewise, the circuitry used to create these sounds can run from the relatively basic to the extremely complicated. Like some other categories of effects, many modulation effects — chorus and flanging in particular — can be produced by both analog and digital technology. Many players think the analog versions of these effects are warmer and more organic sounding (more natural) and that digital technology often yields a more powerful and more dramatic effect, with deeper control over its various parameters.


    Tremolo and vibrato


    Although they produce different sounds at their extremes, tremolo and vibrato have a lot of crossover in their sound and function and are also frequently confused for one another (even, at times, by the amp manufacturers that originally included them in their amp designs).


    
      	Tremolo is achieved by turning the volume level of a sound rapidly on and off at a particular speed and intensity to produce a pulsing effect.


      	Vibrato is achieved by wavering a note slightly above and below its original pitch at a particular speed and intensity to produce a warbling effect.

    


    Both of these effects were built into tube amps before they appeared as stand-alone effects pedals, although true vibrato was far rarer than tremolo. The issue is confused, however, by the fact that Fender labeled the tremolo effect on many of its amplifiers as vibrato. True vibrato is more readily available today in pedal form, although it’s an effect that you may find best to use subtly because its extremes can lead to a sort of seasick feeling after a time. The basic controls available to both tend to be some form of speed and intensity knobs, to which some makers add level and tone controls (see Figure 13-7).
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      Figure 13-7: This Fulltone Supa-Trem has controls for Rate and Mix, with extra footswitches for Speed and Hard/Soft tremolo.

    


    Ironically, the most beloved form of so-called vibrato is perhaps the warm, bubbly pseudo-vibrato produced in Fender’s brownface amps of the early 1960s and reproduced in several effects pedals today. Still, some of the best examples of vibrato tone come from earlier recordings that achieved it using vibrato-equipped amplifiers, as heard on Buddy Holly’s “Not Fade Away,” tons of Bo Diddley’s early recordings, and lots of the playing of Lonnie Mack.


    Although tremolo is more subtle — or perhaps because it’s more subtle — you can arguably get more use out of tremolo, applying it to all types of musical styles. One of the earliest effects available to the guitarist (one you can reproduce simply by twisting any volume knob rapidly up and down), tremolo has made a major comeback in recent years and is heard all over the place these days. Classic early examples include Duane Eddy’s “Rebel Rouser” and Link Wray’s “Rumble”; I recall it roaring back into fashion thanks to the soundtrack to the David Lynch TV series Twin Peaks in the early ’90s, and since then it has made a major mark via everything from R.E.M.’s “Crush with Eyeliner” to Radiohead on “The Bends.”


    Rotary speaker and vibe


    After some guitarists started co-opting the large Leslie cabinets that contained a speaker and a rotating drum to produce a big, swirling tone for the Hammond organ, effects designers sought to reproduce this sound in a compact effect pedal. The most prominent of these was the Univox Uni-Vibe pedal of the late ’60s, made famous by Jimi Hendrix on songs like “Voodoo Chile” and his Woodstock performance of “The Star Spangled Banner.”


    The Uni-Vibe is actually a four-stage analog phaser (meaning it shifts the signal’s frequency in four stages) but sounds somewhat different from most of the phasers discussed elsewhere in this chapter because it emulates a rotating speaker, mainly for use with compact electronic organs. This leads to kind of a circular intention with many of the so-called vibes that have followed in its footsteps: Most are designed to sound, to some extent, like the Uni-Vibe, the original of the breed, which itself was attempting to sound like a Leslie cabinet. The Uni-Vibe never sounded exactly like a rotating speaker, but because it became so successful in its own right, that’s what most vibes seek to sound like today (as distinct from the somewhat different vibrato effect, described in “Tremolo and vibrato,” although the two are often inter-related).


    Like so many modulation effects, most vibe pedals have controls for speed, intensity, and level (see Figure 13-8).
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      Figure 13-8: This Deja-Vibe is a contemporary update on the classic Uni-Vibe.

    


    [image: tip.eps] In addition to using them on their own to give depth to their clean tones, many guitarists like to use vibe in front of overdrive or fuzz to create a big, textured, “chewy” kind of guitar tone.


    Some effects pedals seek to accurately recreate the sound of a rotating speaker cabinet, as distinct from pedals following in the footsteps of the original Uni-Vibe pedal. Units like Hughes & Kettner’s Tube Rotosphere and Danelectro’s Rocky Road pedal bring you that swirly, multidimensional sound in a far more compact package than the Leslie cabinet.


    Phasing


    Phase shifters get their name because they split your guitar signal into two and shift one leg of it out of phase with the other by anywhere from 0 and 360 degrees throughout the frequency spectrum, blending it back into the other leg to produce a moving, swirling in-and-out-of-phase sound, at a speed and depth determined by your control settings. The dramatic swooshing sound heard from a phase shifter is really the clash of frequencies that results from this ever-shifting out-of-phase signal rubbing up against (in sonic terms) the original signal as they are blended.


    Often called phasers for short, these pedals became extremely popular in the mid-’70s and have proliferated ever since. Prominent early examples of phasing included the Rolling Stones’ hit “Shattered,” the Clash’s “Lost in the Supermarket,” and Van Halen’s “Ain’t Talkin’ ‘Bout Love,” and many of today’s top guitarists still have phasers on their pedalboards.


    The sound of a phaser can run from a subtle, watery burble to a dramatic, sweeping, vibrato-like oscillation. Many players find they are most effective when used in the former manner — that is, with a little restraint — to lightly color their tone, rather than stamping all over it. The way different phasers are designed runs from simple to complex, too: Many of the most popular units have four stages and often just a single speed control (see Figure 13-9). Others run to six, eight, and even ten stages, with multiple knobs and switches for deep control of their functions.
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      Figure 13-9: This Providence Phase Force is a simple phaser with controls for Level and Speed.

    


    [image: tip.eps] The phaser is another effect that can both deepen your clean tone and add texture and motion to your overdriven tone, so it can be a surprisingly versatile little pedal. Even when set to a very slow speed or a low intensity, it can add a subtly chewy texture and enhanced depth to your lead tones in particular. Also, it reacts very differently depending where it is positioned in your effects chain. Try placing a phaser before and then after an overdrive or fuzz pedal to hear how it behaves differently in each position (effects ordering is discussed in greater depth in Chapter 15).


    Flanging


    Flanging often sounds like the big brother to phasing, with a similar sweep and motion to its sound, but it usually has more dramatic frequency-altering effects going on within that motion. Flangers do their work somewhat like phasers, too, but they impose more control over the inverse points of the out-of-phase relationship for a more oppressive effect. Being more complex devices, requiring more involved circuitry, flangers usually have more controls than the bare minimum of some phasers (see Figure 13-10).
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      Figure 13-10: This Ibanez FL9 is a fairly standard flanger with controls for Speed, Width, Regeneration, and Delay Time.

    


    Compact flanger pedals came about in the late ’70s and early ’80s in an effort to emulate a complex studio effect. This was produced by playing the same recording simultaneously on two reel-to-reel tape machines and putting your finger on and off the flange that spun the reels of one machine, sending it in and out of time with the other, resulting in a spacey, swooshing sound.


    [image: tip.eps] Whereas phasing is often used as a subtle texture-enhancing effect throughout a guitar part (that is, sometimes left on for the entire song), flanging is more likely to be used for a specific limited part or break, unless the entire part calls for such dramatic sound shaping.


    Prime examples of flanger use include Heart’s “Barracuda,” the breakdown section in the Eagles’ “Life in the Fast Lane,” and the solo to “Cherub Rock” by the Smashing Pumpkins — all fairly dramatic effects that you may not want to have running through an entire song.


    Chorus


    Also closely related to the phaser, the chorus pedal is a popular enhancer of clean tones that can add texture and movement to your straight guitar sound while also helping to bulk up overdrive tones.


    The difference between chorus and phasing can be subtle, and indeed there is a lot of gray area between some types, but chorus is usually heard as a closer double of your guitar signal, with one path shifted just slightly back and forth away from the other to create the sound of two or more guitars playing at once. Its sound has less of the rhythmic swooshing of a phaser.


    Chorus probably most prominently first hit the air waves in the sound of Police guitarist Andy Summers, on hits like “Message in a Bottle” and others. By the early 1980s, it seemed every guitarist had a chorus pedal in his or her effects arsenal. Later bands like Alice in Chains, Nirvana, and Metallica also featured the effect prominently, although it has faded a little in recent years. Chorus is, perhaps, less often used today because of its associations with the sounds of ’80s music (when it was used so heavily, and arguably overused), but is still a popular effect when used subtly. You can see a chorus pedal with simpler controls in Figure 13-11.
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      Figure 13-11: This Sea Machine chorus from EarthQuaker Devices offers a fairly wide array of control parameters.

    


    Working with EQ, Filters, and Wah-Wahs


    Some effects pedals manipulate the frequency spectrum of your guitar signal, cleverly yet simply creating dramatic effects. This category of effects goes way beyond the realm of EQ controls or tone knobs found on guitar amplifiers, guitars themselves, and many effects pedals too. These effects pedals are responsible for many classic recorded tones.


    Effects explored in this category include


    
      	Wah-wah pedals


      	Envelope filters and auto-wahs


      	Octave dividers


      	Ring modulators


      	Graphic EQs

    


    From the subtle to the dramatic, there is quite a polarity between the sounds of some of these effects, so much so that they may not even seem to reside in the same family. Some of these effects, namely octave dividers and ring modulators, cross over somewhat into the territory of modulation effects, too, but viewing them as filters is probably easiest.


    Wah-wah pedals


    The wah-wah was one of the earliest effects pedals to attain mass popularity, and it can be heard on all kinds of classic rock recordings from the late 1960s onward. Check out Jimi Hendrix’s “Angel” or Eric Clapton’s playing on the song “White Room” by Cream for prominent examples of the sound used in rock music, or the or Skip Pitts’s wah-wah playing on Isaac Hayes’s “Them from Shaft” for classic funk wah. Later players, from Stevie Ray Vaughan to Slash to Zakk Wylde, also made great use of wah-wah pedals, and the effect remains extremely popular today.


    A relatively simple device operated manually (or should that be pedally?) via a rocker pedal to produce its sound as desired by the player for any specific guitar part (see Figure 13-12), the wah-wah gained its popularity thanks to a very expressive, almost vocal-like sound quality that can add a further dimension to many clean or overdriven guitar tones.
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      Figure 13-12: This Fulltone Clyde pedal displays the simplicity of many wah-wah pedals, which are just a housing with a rocker pedal attached.

    


    [image: technicalstuff.eps] Often described as a tone control with a rocker pedal, the circuit behind the wah-wah’s magical sound is actually somewhat more complex than that, though still relatively simple in most designs. Rocking the pedal with your foot controls a sweepable peaking filter, or band-pass filter, that creates a peak in the frequency spectrum. When that peak is swept through the portion of the spectrum in which the current note or chord is being played, it emphasizes those frequencies and produces a characteristic wah sound.


    Most classic wah-wahs, and most contemporary designs for that matter, operate on the same principle. The difference in their tones comes from slight differences in components used in the circuit, which emphasize different resonances at the peak points in their frequency ranges, among other things.


    [image: tip.eps] The wah-wah pedal is another simple effect with great versatility: It can add a funky, rhythmic sound to a clean rhythm-guitar part, or add great expression to lead parts when used in conjunction with fuzz, overdrive, or distortion. Try it both before and after such gain-based effects to hear how differently it performs in each position, although most rock lead guitarists keep their wah-wahs before such pedals in their effects chains.


    Envelope filters and auto-wahs


    Where do you go if you want a wah-wah sound without tying your feet to a rocker pedal? The envelope filter, of course! These pedals (also called auto-wahs and peaking filters, although there are sometimes some technical differences between them) are essentially comprised of a sweepable peaking filter, much like the guts of a rocker wah-wah circuit, with an added circuit up front to use the attack of the guitar signal — how hard you hit the string with your pick — to trigger the sweep and produce the wah sound.


    With most auto-wahs, the tone remains bassy and muted when you pick lightly, and wah-wah sounds leap out when you pick harder (some pedals are switchable to produce the reverse of this, too). The most common control on an auto-wah is for setting the sensitivity that determines how hard you have to pick the guitar string to bring on the wah effect (see Figure 13-13). Some have other controls to govern the frequency of the wah sound and more.
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      Figure 13-13: The auto-wah produces wah-wah sounds triggered by your pick attack, at a strength usually determined by a sensitivity control.

    


    Auto-wahs have been popular in funk and R&B in particular but have also been heard on rock tracks such as “Going Mobile” by The Who and “Mysterious Ways” by U2. The most famous examples of their sound, though, often come from bass and keyboard players. Legendary funk bassist Bootsy Collins and four-stringer Flea of the Red Hot Chili Peppers both use it prominently, but almost every music fan the world over knows the sound first and foremost from Stevie Wonder’s Clavinet part on the song “Higher Ground.”


    Octave effects


    An octave divider adds an octave-up tone to your original note to create a trippy, psychedelic dual-part sound on single-note riffs. A relatively simple effect, in that regard, it is usually more of a lead player’s pedal, used to add drama to rock solos. This effect is yet another one that was first prominently heard in the playing of Jimi Hendrix in the late ’60s (using an Octavia pedal custom-made for him by effects pioneer Roger Mayer), and it has remained somewhat associated with acid rock ever since.


    Produced by a fairly simple, yet extremely clever circuit, an octave divider’s sound and performance is determined by subtle fine points in its design. A pure octave effect on its own often requires no controls for adjustment, just the stomp-switch to turn it on and off, but it is often partnered with a fuzz effect (as in Figure 13-14) or used in front of a fuzz pedal to create dramatic, thick, trippy tones.
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      Figure 13-14: This octave-fuzz by EarthQuaker Devices sandwiches an octave effect (with just an on/ off switch) between two fuzz circuits.

    


    [image: tip.eps] Due to the way it functions, an octave effect can be somewhat tricky to master as a player. When using many of these pedals, you need to play a clean, single note to enable the effect to track (follow the pitch) properly. Using your guitar’s neck pickup, sometimes with the tone rolled down slightly, and playing higher up the neck — around the 12th fret or beyond — often helps too. With most octave pedals, bending notes or playing even simple chords results in a chaotic dissonant mess, although sometimes that can sound pretty cool, too.


    Although the traditional octave effect produces an octave up from the note of the input signal, some makers also offer octave-down effects, which are sometimes used to play bass-like tones with a standard six-string guitar.


    Ring modulators


    Ring modulators, which produce a jagged, atonal, synthesizer-like sound, were adopted into the guitar world in the ’70s from the world of analog synthesizer keyboards, where they have always been more popular.


    Unsurprisingly, given their origins in early analog synthesizers, ring modulators produce some pretty wild sounds and are particularly good where you want to make your guitar sound, well, like something other than a guitar. They are often dissonant and edgy, with a hard, percussive sound, but can also be spacey and atmospheric when used judiciously. You can hear ring modulators in the playing of Johnny Greenwood with Radiohead, John Frusciante (formerly of the Red Hot Chili Peppers), Jeff Beck, Omar Rodriguez-Lopez (formerly of the Mars Volta), Mike Einzinger of Incubus, and perhaps most famously, Tony Iommi on Black Sabbath’s “Paranoid.”


    The ring modulator is named for the simple ring of four diodes (simple bidirectional electrical components) that help to produce its sound, along with a couple of small transformers and related circuitry. To make its characteristically metallic, robotic sound, the ring modulator takes the signals from two sources — either from two separate inputs or from one input and one internal oscillator — and multiplies them to produce a new signal that’s entirely different from the two sources, blending it back into your original note. This all comes out a little like an octave divider trying to handle two notes simultaneously and failing.


    To control all this chaos, ring modulators usually have knobs for controlling the blend of different signals as well as the wave, filter, rate, and/or depth.


    Graphic EQ


    A graphic equalizer, or graphic EQ for short, isn’t really an effect but a compact rendition of a studio EQ device rendered for use with the electric guitar. It’s essentially a straightforward multiband tone control, which takes the graphic part of its name from the way its slider-based controls present a graphic image of the shape of your EQ settings.


    If you have a straightforward pedal and amp setup with no glaring sonic issues, you probably don’t need a graphic EQ pedal. It can be useful, however, for quick, broad tone changes, or for corrective EQ to cure odd or unappealing spikes somewhere in the full frequency range of your guitar sound.


    Graphic EQs are easy to use. With most, a notch at the center point indicates the neutral position in each slider’s travel; push the slider up for more of that frequency or pull it down for less. Many graphic EQ pedals have a footswitch so you can bring them in and out of your signal path instantly. Basic models tend to have six bands, although larger units with ten bands are also popular. For more intense studio-grade EQ, rack-mounted graphic EQs are sometimes used, which are usually stored back alongside your guitar amp and often used in the effects loop.


    Adding Atmosphere with Delay Effects


    Delay — a category that spans everything from echo to reverb — is one of the earliest effects applied to the electric guitar, or to any form of music for that matter, and can be produced entirely naturally, too. It occurs when you play in a large, sparsely furnished room or, at the extreme, a huge concert hall, and adds depth and dimension to the straight sound of the guitar.


    You experience echo in the natural world when you shout or clap in proximity of a hard, flat, somewhat distant wall, and hear the sound come bouncing back to you at a delay determined by your distance from the surface. Reverb is commonly experienced in an empty, unfurnished room, or really in any chamber with hard walls — a large, tiled gym shower, for example — where multiple short echoes with long delays build up to an atmospheric recurring delay in the sound created in that room.


    Within these two major flavors of delay, effects are produced in a wide variety of different ways, using broadly different technologies, from the primitive and electro-mechanical (requiring several moving parts) to the utterly computer-aged.


    Delay effects are still produced by both analog and digital technology, and these perhaps constitute the major divide within both the reverb and echo categories. I discuss both in the following sections. Also, be aware that the terms echo and delay are often used interchangeably, although the former is also more commonly used for the vintage-style analog rendition of the effect, whereas the latter is sometimes used as the broader category that takes in all of these sounds, including reverb.


    Reverb


    In studio parlance, reverb is sometimes referred to as room sound, or simply as adding some air to the recorded sound (any sound, not just guitar), and that’s essentially what it is in its natural state. Walk into any room, and the sound you hear from the music or conversation therein is effected by its natural reverb. You may not notice it in a crowded, carpeted, and/or densely furnished room, but you will be readily aware of it in a parking garage, cave, or unfurnished living room with hardwood floors.


    Early reverb effects were created to try to reproduce this natural room sound and often included simply recording a voice or an instrument in a bare room or running the amplified recording into an empty, reflective chamber built underneath the studio and re-recording it.


    In the 1950s, engineers discovered how to simulate natural reverb by amplifying a signal through one end of a set of springs with a pickup attached at the other end, and this spring reverb became the most popular rendition for use with the electric guitar (see Figure 13-15). This was largely because, as cumbersome as the setup may appear today (especially next to compact effects pedals), this was then the most compact and portable form of reverb effect available, and also because it could easily be mounted right into a guitar amplifier.
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      Figure 13-15: A Dr. Z Z-Verb tube-powered spring reverb unit. The Silver Spring pedal on top, from Mad Professor, is a digital rendition of the same effect.

    


    Perhaps ironically, the less-versatile spring reverb has remained the de rigueur form of reverb for the guitar, although even compact digital reverb pedals are far more powerful and versatile and are preferred by many players who seek a broader range of reverb effects and greater control over their parameters.


    Because you use reverb to create or enhance atmosphere, you usually want to use it last in your effects chain, or in an amp’s effects loop if you have one, if it isn’t already present as a built-in in your amp. Think of it as the room where the sound started in the first place, and you realize you want everything else in your tone chain to take place within that room.


    Analog echo


    An echo effect for use with guitar first achieved popularity mounted right into the amplifier in the mid-’50s, much as was the case with reverb shortly after. Ray Butts designed a tape-loop recorder with record and play heads both continually on and some space between them to produce an echo, and he mounted it right into his EchoSonic combo amp. He sold this setup to Chet Atkins, Carl Perkins, Elvis Presley’s guitarist Scotty Moore, Roy Orbison, and several other major stars of the day. The use of this echo in several early hits, notably Elvis’s “Mystery Train” and “Heartbreak Hotel” — heard as a short, slap-back delay with a single repeat — assured its induction into the must-have sounds for rock’n’roll and rockabilly guitar.


    Echo became more portable and more versatile when Maestro released the legendary Echoplex machine in the early ’60s, which was derived from Butts’s EchoSonic technology, and several other stand-alone, tape-based units followed. They were still big and clunky by the standards of today’s pedals, but were for many years the only way to get that sound.


    The analog echo pedal as we know it today, which is impressively compact compared to the old tape units, came about in the late ’70s when companies like Electro-Harmonix and MXR used newly available electronic chips to create versatile, good-sounding delay units. Many guitarists still find the warmth and ever-so-slightly dirty sonic texture of these pedals to produce the best-sounding form of echo for their music, even though analog pedals tend to be limited to shorter delay times and often have fewer other features as well. As a result, companies still produce analog echo pedals today, and they continue to be popular. In a real blast from the past, tube-powered tape-echo units — notably one made by Fulltone called the Tube Tape Echo (TTE) — also remain must-haves with many delay diehards.


    The following basic terms help you dive into delay with little confusion:


    
      	Delay time: The amount of time between the original signal (the note you play on the guitar) and the echo that follows it


      	Repeats: How many times the echoed sound repeats, from one to infinity (which can slide into oscillating feedback)


      	Mix, depth, or blend: The balance between your dry signal (the original uneffected signal) and the echo effect as they leave the unit’s output

    


    You can see a basic analog delay pedal in Figure 13-16.
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      Figure 13-16: This analog delay packs the essential features for atmospheric echo in an extremely compact package.

    


    Digital delay


    Advances in digital technology made digital delay pedals available in the early 1980s, bringing with them longer delay times, more control over functions, and in many cases, built-in looping that allowed you to record short (or sometimes pretty long!) riffs and repeat them infinitely, playing over the top.


    For guitarists who didn’t need the extra and the longer delay times but were more concerned with tone, early digital units lacked the warmth and depth of analog delays, and they developed somewhat of a reputation for being cold and harsh as a result. The 8-bit sound quality of many early delays did indeed leave a lot to be desired (compare this to the 16-bit digital technology of CDs) and, to be fair, the sound quality of digital delay pedals improved dramatically when 16-, 20-, and 24-bit units emerged.


    Today, the better digital delays leave little to be desired when compared to any vintage technologies still in use, although players with sharp ears still sometimes express a preference for analog units. Those who seek programmability, broad control over functions, and long, lush delays, however, are more than happy with the power and versatility that digital has to offer.


    Exploring and Using Vintage Effects


    Although early effects units were primitive, clunky, cumbersome, and sometimes lacking in features, many of them produced sounds that plenty of guitarists are still hooked on today.


    The downside of the lush, rich tones offered by many vintage effects devices is that, given their archaic technology in many cases, they can be difficult and expensive to repair when they break down — and are usually expensive to acquire in the first place, given the value of the better-loved makes and models on the vintage market. Many newly manufactured effects are in part (or entirely) inspired by vintage effects that are more than four and five decades old, though, so the technologies behind several of these, and certainly the sounds, remain entirely valid today. In any case, exploring the early history and development of effects can bring you a deeper understanding of sounds created by newer effects currently in use, and can therefore broaden any guitarist’s tone-shaping abilities.


    Early electromechanical effects


    In the earliest days of guitar effects, before the convenience and compactness of transistorization, sounds had to be created in the physical realm.


    Back in the day, if you wanted echo, you recorded your signal to play it back at a slight delay; if you wanted tremolo, you developed a circuit to turn your signal on and off at a desired speed; if you wanted the warbling sound of chorus or vibrato, you spun a drum with a vent around a speaker, producing a whirling Doppler effect. These complicated yet rather direct approaches to sound creation are exactly how the Echoplex tape echo, the DeArmond Trem Trol tremolo, and the Leslie rotating speaker cabinet functioned, respectively. And although each was a lot — or a ton — bigger than the common effects pedal today, many players still swear by the depth and richness of their tones.


    Another downside to many of these early effects, in addition to their weight and size (and liability to break down at any moment, given their age), is that they are often rather noisy in operation. The circuits that power them can be prone to hum, and the wheels, belts, and motors that spin tape, rotate drums, or move some other switch or part may be noisier in use than you can tolerate in the studio, or even on stage at times.


    Despite all the drawbacks, I recommend searching out some of these great old effects creations when you can and giving them a try. Even if you aren’t going to invest in purchasing any such thing (and I would advise against doing so without some direct consultation from an authority in the vintage effects market), hearing the sound that emanates from many of them — which is often bigger and, literally, more moving than anything created by modern pedals — can be a stirring experience.


    Onboard amp effects


    By the early 1960s, reverb and tremolo (two of the most popular guitar effects in use) were commonly built into many guitar amps, and that was all that plenty of players needed to sound pretty cool. These two are still standards of the vintage-style onboard effects, and although they are also available in pedal form from many manufacturers, plenty of players still swear by the sound quality of these when they come tube-powered and mounted right inside a good amp.


    [image: technicalstuff.eps] The spring reverb originally (and often still) used in guitar amplifiers derives its name from the actual springs suspended in a long metal box, or spring pan, mounted in the bottom of the amp cab, which gives the effect its sound. Much like the stand-alone version of this effect (described in the earlier section “Reverb”), a guitar amp with onboard reverb taps off a portion of the guitar signal (at a depth determined by your setting of the Reverb knob) and sends it to a circuit, driven by tubes in vintage or vintage-style amps, that culminates in a transformer that drives the signal into one end of the springs. A transducer at the other end of the springs picks up the signal after it passes through the springs, the sound of which turns out to be an interesting approximation of the natural reverberation heard in an empty room or a concert hall.


    Amp-based tremolo is produced by an independent circuit mounted within the amp’s chassis (although often indistinguishable from it), which creates a pulsing signal that, when connected to a particular point in the signal path, alternately turns the guitar signal on and off at a steady rate, at a speed and depth determined by your setting of those knobs.


    Examples of classic amps carrying reverb and tremolo are, perhaps most famously, several Fender models such as the Deluxe Reverb, Super Reverb, and Twin Reverb, although Gibson, Valco/Supro, Magnatone, Ampeg, and several others also included both of these classic effects in the late 1950s and ’60s. Countless makers still offer authentic vintage-certified, tube-powered renditions of reverb and tremolo in their amplifiers today — as does Fender in accurate renditions of many of its classics of the ’60s.


    The solid-state pedal revolution and evolution


    Although the dissemination of solid-state technology in the ’60s failed to take the amp world by storm (see Chapter 8), it sparked a revolution in the pedal world. Given this more compact technology and its broad and reliable capabilities, clever designers gradually invented one useful pedal after another, until the whole thing broke into a crashing wave that has rolled up the beach of tone ever since.


    Table 13-1 lists some of the more significant developments in effects from the first three decades of this technology.


    Table 13-1 Solid-State Pedal Evolution Time Line


    
      
        
          	
            Year

          

          	
            Event

          
        


        
          	
            1962

          

          	
            The first Maestro Fuzz-Tone is released.

          
        


        
          	
            1965

          

          	
            SolaSound Tone Bender MkI is sold in London’s Macari’s Music store.

          
        


        
          	
            1966

          

          	
            The Dallas Rangemaster Treble Booster is unveiled.

          
        


        
          	
            1966

          

          	
            Release of the first Arbiter (later Dallas-Arbiter) Fuzz Face.

          
        


        
          	
            1967

          

          	
            Thomas Organ designs the (later Vox) Clyde McCoy Wah-Wah.

          
        


        
          	
            1967

          

          	
            Roger Mayer builds his Octavia for Jimi Hendrix.

          
        


        
          	
            1968

          

          	
            Univox releases the Uni-Vibe.

          
        


        
          	
            1970

          

          	
            Electro-Harmonix premiers the Big Muff fuzz pedal.

          
        


        
          	
            1972

          

          	
            The Mu-Tron III envelope filter is released.

          
        


        
          	
            1974

          

          	
            The Small Stone phaser from Electro-Harmonix hits the market.

          
        


        
          	
            1975

          

          	
            MXR produces the M-118 Analog Delay.

          
        


        
          	
            1976

          

          	
            Boss unveils the CE-1 Chorus Ensemble.

          
        


        
          	
            1976

          

          	
            Electro-Harmonics releases the Electric Mistress flanger.

          
        


        
          	
            1978

          

          	
            The ProCo RAT distortion pedal is first produced.

          
        


        
          	
            1979

          

          	
            Arrival of the Ibanez/Maxon TS808 Tube Screamer.

          
        


        
          	
            1984

          

          	
            Boss releases the DD-2 Digital Delay pedal.

          
        

      
    


    As you can see, this time line takes you from the birth of the transistorized effects pedal to the arrival of the digital pedal. Although each of the original items mentioned has become a significant collector’s item, it’s encouraging to know that you can still get very close to their sounds, either by using direct reissues, or in many cases, very affordable models designed to closely replicate these classic tones.

  


  
    Chapter 14


    Rack Units, Stand-Alones, and Multi-Effects


    In This Chapter


    [image: arrow] Plugging into stand-alone effects units


    [image: arrow] Finding out how rack-mounted units differ


    [image: arrow] Setting up and using larger, multifunction effects


    


    If you like the idea of accessing several different effects from one unit or would like more control over parameters than a compact pedal usually offers — often with handy programmability for instant recall mid-song — rack-mounted effects or floor-standing multi-effects units may be for you.


    Here’s a brief rundown of these three larger formats of effects:


    
      	Stand-alone units: These units are larger than could be classified as pedals, and they usually stand on the floor beside the amp rather than on the floor in front of you. They include older effect types that rely on electromechanical parts, such as reverb springs or echo-tape loops.


      	Rack-mounted effects units: These 19-inch-wide units are designed to be mounted in a standard-sized rack next to your amplifier. Their size allows them to house more powerful and versatile circuitry than most effects pedals can carry. They can include a single effect or multiple effects.


      	Floor units: These effects units are usually some three or more times the size of a standard effects pedal and often house multiple effects (sometimes called multi-FX for short). They’re positioned on the floor in front of you so you can select different presets while playing.

    


    Although more-compact effects pedals (discussed in detail in Chapter 13) are extremely convenient and offer a range of excellent sounds, certain circuits and features require more space than these offer. A rack-mounted or stand-alone unit may house a more powerful and more versatile effects processor or a bulky electromechanical effect that simply can’t be compacted down to a 4-x-5-inch box. Or it may present several effects grouped into one unit, giving you a one-stop shop of sounds.


    [image: remember.eps] Pedals and rack- or floor-units don’t have to be mutually exclusive, either: Many great guitarists of all kinds use a mixture of both in their playing.


    Using Analog Stand-Alone Effects Units


    Many of the first effects ever made back in the 1940s and ’50s were large stand-alone boxes connected between guitar and amp, and this format is still popular for many authentic analog effects.


    Even when newly made, these units are often cumbersome and less portable than effects pedals, and they tend to be more expensive than most compact effects pedals, too. Their use often requires more setup time and more consideration of where they are placed in your effects chain.


    But if you want the authentic vintage form of many effects, or in some cases, the deepest, richest version available of a particular analog effect, a stand-alone unit may be the way to go. Several professional players still swear by bulky stand-alone tape echoes, reverbs, and rotary speakers, including Jimmy Page, Eric Clapton, and Neil Young.


    Spring reverb


    Tube-powered spring reverb is included in many guitar amplifiers, but plenty of players still love the sound of the breadbox-sized stand-alone units, which remain the archetypal sound for splashy, watery surf guitar. The circuitry behind the effect is often more complex than that found inside an amplifier. Many players find its sound lusher and deeper, and it usually has added controls, too, compared to the amp-based reverb’s lone depth control (usually labeled just Reverb).


    [image: technicalstuff.eps] Fender was a leader in so many things in the world of amplification, but its first reverb effect came in the form of the stand-alone Reverb Unit in 1961, when plenty of other makers already had the effect onboard in their amps (reverb wasn’t included in a Fender amp until the Vibroverb of 1963). The original Fender Reverb Unit had controls for dwell (the length of the delay), mix (the amount of reverb blended in with the dry signal), and tone (governing the treble content of the reverb signal). Fender’s reissue of this effect follows suit, as do contemporary renditions from makers such as Victoria and Dr. Z (see Figure 14-1).


    
      [image: 9781118899991-fg1401.tif]

      Photograph by Dave Hunter


      Figure 14-1: Dr. Z’s Z-Verb follows closely to the format of the original tube-powered Fender Reverb Unit of the early ’60s.

    


    Most tube-powered spring reverb units are designed to work best between your guitar’s output and the input of your amp and are most effective when used last in the chain. Most also include outputs for a footswitch to place nearer your playing position for switching the units on and off. Lots of players like the way their tube circuits condition their signal, adding some warmth and depth to it, even when the reverb effect is switched out.


    Tape delay


    Other than playing towards a hard wall in an empty room — or yodeling in the Alps — tape delay is the original form of echo effect. It is created by a machine with a continually cycling loop of tape, a record head that records your guitar signal at one point, and one or more play heads that play back that recording at a (sometimes adjustable) distance from the record head, creating an echo when the recorded sound is blended back in with the original signal at the unit’s output.


    In addition to the atmospherics created by the echo itself, many guitarists love the warm, slightly grainy sound of a tape echo, which also sometimes warbles just a little bit too, depending on how smoothly the motor is running and how old the tape is, creating further depth in a slightly chorusy sound.


    Listen to the early recordings of Brian Setzer with the Stray Cats, much of Jimmy Page’s work with Led Zeppelin, and plenty of Eddie Van Halen’s earlier recordings with his band (where he’s often using short, subtle delays) and you will hear a tape echo at work. Each of these players used the popular Maestro Echoplex, although plenty of British guitarists like Hank Marvin and David Gilmour used WEM Copycats and Binson EchoRecs, the latter using a different recording format to achieve a similar sound.


    Normally, you connect a tape echo unit between your guitar and the input of your amplifier, either positioning it back next to the amp itself or on the floor near your feet if you need to change settings on the fly. It can also be used in an effects loop, if the amp’s loop works well with the input and output requirements of the device. Most units have outputs for footswitches, so you can switch them on and off. Lots of players find that the preamps included in these units sound great even when the echo effect is switched off, giving their tone a little goose on its way into the amp.


    If you don’t want to risk the failure rate and potentially expensive repairs of a vintage tape echo, the Fulltone Tube Tape Echo (TTE for short), although expensive, is a robust modern rendition of this effect. Check it out in Figure 14-2.


    
      [image: 9781118899991-fg1402.tif]

      Photograph by Dave Hunter


      Figure 14-2: Fulltone’s Tube Tape Echo is a contemporary adaptation of the tube-powered Echoplex of the early ’60s.

    


    Rotary speakers


    The rotary speaker cabinet is the largest of the stand-alone effects used with guitar, but it originated for use with an entirely different instrument. Listen to any great recorded performance on the Hammond organ — whether it’s jazzer Jimmy Smith or rockers like Greg Allman and Tom Scholtz — and perhaps the most moving part of the sound you hear is the whirl of the Leslie Tone Cabinets that accompany these mammoth instruments.


    Not wanting organ players to have all that vibrant, multidimensional tone to themselves, guitarists have also plugged into Leslie cabinets and their alternatives. You can hear this sound in songs such as “Tomorrow Never Knows” and “You Never Give Me Your Money” by The Beatles, “Machine Gun” and “Little Wing” by Jimi Hendrix, “Cold Shot” and “Couldn’t Stand the Weather” by Stevie Ray Vaughan, and “Black Hole Sun” by Soundgarden.


    The rotary speaker cabinet was invented by Don Leslie in 1940, who gave his name to the best-known version of this tone tool. Fender also made a rotary speaker in 1960 under license from Leslie, the Vibratone, and other companies have come out with their own renditions of the effect.


    [image: technicalstuff.eps] Rotary speaker cabinets designed specifically for guitar create their sound, in most cases, with a motor-driven drum (often made of dense Styrofoam) that spins in front of a speaker, directing the sound in a whirling pattern through a horn molded into the foam. The pitch-warbling vibrato that this produces is created by the Doppler effect, the bending of the perceived pitch of a sound in motion (think of how the pitch of an ambulance’s siren seems to change as the vehicle speeds past).


    Large units, usually at least the size of an extension speaker cab, rotary speaker cabinets are connected from the amp’s output (from which you would normally power a speaker) and sometimes have switchable bypass networks to switch between the rotary cab and the amp’s standard speaker. They are big, heavy, difficult to set up, and expensive — but plug into one when you get a chance, and you’ll quickly realize that nothing else sounds quite like the real thing.


    Exploring Rack-Mounted Effects


    Any effects processor intended for mounting in a standard 19-inch-wide rack can be called a rack-mounted effect. Rack-mounted devices are a format commonly seen in the recording studio, where they take the form of everything from effects such as powerful delays and reverbs to processors such as compressors, limiters, and extensive EQ units. Guitarists who need more from any single effects unit than a compact floor pedal can provide often turn to a rack-mounted unit. (Figure 14-3 shows an ART ProVerb 200, a typical digital reverb and delay unit of the 1980s.)


    
      [image: 9781118899991-fg1403.tif]

      Photograph by Dave Hunter


      Figure 14-3: This ART ProVerb 200 is a typical digital reverb and delay unit of the late ’80s and early ’90s.

    


    The benefits of rack-mounted effects units are usually found in the fact that they can house a more complex circuit than any of the more compact effects pedals run on. This translates to improved sonic resolution and a lusher sound, in many cases, along with broader control over the effect’s parameters and, very often, programmable presets that the user can instantly recall.


    [image: remember.eps] Note that most rack units have line-level inputs and outputs, meaning they require a stronger signal (usually labeled as +4 dB) than what’s provided by a passive instrument-level signal (usually labeled as –10 dB). Some, however, are switchable between the two standards to allow different input levels. See the “Line level versus instrument level” sidebar for more on this topic. For this reason, rack-mounted effects are usually used in your amp’s effects loop, if you have one, and may not work well with your setup if you don’t. They can also be used between an interface from your amp’s speaker output (such as the line out of an output attenuator) and a second “wet” amp in a wet/dry rig, as explained in detail in Chapter 15.

    


    
      [image: technicalstuff.eps] Line level versus instrument level


      Line level is a standardized signal level that seeks to produce a strong enough signal to be driven through long cables connecting recording equipment, more-complex effects units, and other types of audio gear. Line level is a more powerful signal than what is often called instrument level, the signal level that comes out of passive instruments such as electric guitars, which generate this signal from unpowered magnetic pickups.


      Note that the standard measurements for these signals are given in relative terms, so when you read these numbers as labeled on a piece of audio equipment, they don’t tell you the actual strength of the signal going into or out of them (which would be measured in a low number indicating voltage). Instead, the +4 dB that indicates line level and the –10 dB that indicates instrument level tell you how strong the signal should be relative to any given standard signal. For audio purposes, though, this usually results in two different signals of similar relative strength, with just slight variations between any grouped into the same category — line level or instrument level.


      To convert an instrument-level signal to a line-level signal, you need to run it through some type of preamp circuit that increases it up to the required level.


      Note that equipment such as effects pedals and rack-mounted effects, which most often require instrument-level and line-level inputs, respectively, often do not sound their best when given an input signal of the wrong level.

    

    


    The digital revolution


    You are probably so used to digital sound and digital technology in general that it’s hard to imagine a time when digital was a new thing, but before the mid- ’80s it was entirely unheard of in the guitar world. The digital electronics boom of those years brought a wealth of power and features to the realm of effects processors, and for a time saw just about everything coming out in rack-mounted units, while plenty of larger-format pedals also offered digital effects. Shortly after, companies like ART, Korg, Digitech, and Alesis also brought out units in both rack-mount and floor controllers that offered several digital effects in one bundle.


    For a time in the late ’80s, plenty of guitarists thought the world of effects would be totally rack-mounted in the not-too-distant future, and totally digital too. Slowly but surely, though, many began returning to their individual analog effects pedals and realizing that these smaller units offered both a convenience and a sound that many rack units couldn’t replace, as well as the ability to mix-and-match different pedals to taste in a truly modular setup.


    Digital effects remain big in both the guitar and studio worlds and are the leading form of technology for reverb and delay in particular. If you’re looking for a reverb with broad programmability and sounds that go way beyond the spring reverbs typically used for guitar — from small rooms to authentic-sounding concert halls — digital may be the way to go. By the same token, a quest for echo that takes you into deeper, broader effects than the standard floor pedal with three knobs and a footswitch may ultimately be fulfilled by a powerful digital rack unit.


    For all the power and versatility of digital rack units, though, plenty of pro players still swear by the sound and function of their basic analog pedals, so don’t feel that you have to go digital to get the very best in tone.


    Single- versus multi-effects units


    Although the most powerful professional rack-mounted processors tend to house one type of effect (or perhaps a group of related effects) in a single unit, many high-quality multi-effects units are also available, as well as some very affordable makes that offer good value to the guitarist on a budget.


    You can thank advanced digital sound processing (DSP) for contemporary designers’ abilities to squeeze down previously complex analog effects into chips about the size of a postage stamp. The compactness of this technology lets makers house several different effects — many of which can share processing in the first place — in a single rack unit. Most of these rack-mounted multi-effects also come loaded with up to hundreds of factory presets, parameters and combinations of sounds that have been programmed at the factory for you to recall instantly, and also allow you to save an equally impressive number of your own user presets, sounds and combinations of sounds that you create yourself, for on-the-fly recall when you are playing.


    If you have spent much time with authentic, high-quality, stand-alone analog effects units and pedals, you just might find that the effects offered by the more affordable digital multi-FX units don’t entirely stand up. They may sound a touch artificial and also be rather generic from one make to another (which will often share the same technology inside, and even the same processing chips). Still, they can be a great way of landing a ridiculous number of different sounds on a budget.


    The quality and flexibility offered in the better units, on the other hand, is extremely impressive by almost any standards. And if a street price (the commonly available discounted price) of around $500 for something like a TC Electronics G-Major 2 sounds like a lot of cash, it’s certainly a lot less than you’d pay for quality individual Uni-Vibe, chorus, flanger, delay, vibrato, compressor, tremolo, and other pedals, all of which are contained in this one slim rack-mounted box.


    [image: remember.eps] Note that in order to make the most of a rack-mounted multi-effects, you also most likely need to invest in a separate floor controller, a bank of multiple footswitches with MIDI (musical instrument digital interface) capabilities to talk to your rack unit, enabling you to call up all those nifty presets on the fly without punching buttons on the front of the device itself each time you want to change sounds.


    Enjoying Many Features with Multi-Effects Floor Units


    Several manufacturers have also packed the power of rack-mounted multi-FX units and the convenience of pedals and floor controllers into one handy product, the multi-effects floor unit. They run from the very affordable yet feature packed (36 effects, two footswitches, and a rocker pedal for under $100, anyone?) to the more expensive professional-grade products.


    At the starter and intermediate levels, these units usually act much like a standard effects pedal, just one with a lot of functions (as shown in Figure 14-4). You plug your guitar into the input and take the output to your amp, but a lot can happen in between, with loads of sounds available and handy user-programmability to boot. Most also contain a convenient tuner, a headphone out for quiet practice, and sometimes a host of amp models in addition to their effects.


    
      [image: 9781118899991-fg1404.tif]

      Photograph courtesy of Chris Halon, Roland Corporation U.S.


      Figure 14-4: The Boss GP-10 is a compact yet powerful unit with two footswitches to recall presets, plus a rocker pedal for wah-wah and volume effects.

    


    [image: tip.eps] More advanced, and more expensive, floor units are tailored to more complex rigs and more demanding requirements. In addition to a generally higher sound quality, some of them have their own effects loops that can be used either to add your favorite external effects to the brew, or to cleverly place the floor unit’s gain-based effects (overdrive, distortion, and so on) in the front end of your amp — because these effects are generally grouped before the loop’s “send” — while routing the modulation and delay-based effects in the amp’s effects loop (as displayed in Figure 14-5; also see Chapter 15 for more on effects placement).


    
      [image: 9781118899991-fg1405.tif]

      Illustration by Rashell Smith


      Figure 14-5: Your floor unit can be set up in more complex ways.

    


    All multi-effects units have different functions and programming requirements depending on how their designers have set them up, so the process for working with each can’t be adequately covered here. Fortunately, most provide detailed and comprehensive manuals, with plenty of additional online support, so you shouldn’t find it difficult to find and save your own complex effects sounds in any of these products.

  


  
    Chapter 15


    Setting Up and Using Your Effects


    In This Chapter


    [image: arrow] Finding out what order to put your pedals in


    [image: arrow] Simplifying your effects setup with a pedalboard


    [image: arrow] Considering how true bypass, buffers, and cables affect tone


    [image: arrow] Creating stereo and wet/dry rigs with two amps


    


    With just a few effects pedals at your disposal, you broaden your sound-shaping potential exponentially. But you need to know how to use them — and how to use them together — to really open up your entire rig’s creative potential. Everything that takes part in making the sounds that constitute your music happens in a chain that starts with the guitar and ends with the speaker. But in between those two items lie your effects pedals, and they can very often constitute the most dramatic sound-shaping links in the whole shebang.


    Although some guitarists just use a pedal or two to enhance or accentuate tones generated mainly via their guitars and amplifiers, others get the vast majority of their signature sounds from effects pedals and some larger effects units. For this type of playing, the use and combination of pedals is a major art in itself. In addition to using several pedals together to their best potential (as determined by your own sound-shaping needs), you also need to know how to make so many devices work well when chained together, without having one mess up the sound of another and without trashing your straight-through clean tone when you want it.


    In this chapter, I investigate effects order in detail. I offer some creative alternatives that may help you sculpt original tones that are outside the norm. I also introduce the concept of a pedalboard, which can be a great way to semipermanently organize your pedals and make them easier to transport, discuss ways to preserve your signal through long effects chains, and examine ways of creating huge soundscapes via your effects pedals by using more than one guitar amplifier.


    Putting Your Pedals in Place


    With a few good effects pedals in hand, you have a lot of creative potential at your fingertips (and toe tips, too). But knowing what your effects do and how to use them individually — covered in detail in Chapter 13, and hopefully in your products’ user’s manuals — is only half the battle. You also need to know where to put them and how to set them up. And because most guitarists use more than one effect simultaneously, the order in which to set them up also has a major impact on their sound-shaping potential.


    [image: remember.eps] Simply putting A in front of B rather than B in front of A can make a huge difference to the sound that emanates from this simple two-pedal chain. With more pedals in the chain, and several of them switched on at the same time, the variables compound exponentially.


    When you get into the wide world of effects pedals, you may find yourself chaining up several to take advantage of their individual sounds. Say you begin with a simple setup with overdrive, delay, and of course a tuner pedal; sequencing a simple setup like that is a breeze. But then you want to add some tremolo, wah-wah, and maybe a vintage-style fuzz for hairier moments. That’s not even an extreme pedal layout, but you now have half a dozen or more boxes on the floor in front of you. What order should they go in, and how do you keep them all sounding their best? This section covers all that and more.


    As far as their actual, physical placement, most pedals have an input on the right side or right edge of the front side and an output to the left of that. Also consider that, for right-handed players at least, the guitar cord comes out from the edge of the guitar to the player’s right. Therefore, it makes sense to have your first pedal to the right of your layout and the last to the left, with all others running in sequence between them. If you want to rearrange this setup for reasons of easy access or other convenience, that may mean using some longer connecting cables between them and cleverly routing signal flow to keep them in the sonic order you prefer.


    Conventional pedal sequence for simple setups


    Many guitarists with basic setups order their pedals in a standard way. You shouldn’t consider anything I write here to be law — there’s always creative potential in going against the norm (as explored in “Some creative alternatives”) — but as the old adage goes, you need to know the rules before you can break them.


    Here’s the accepted norm for chaining together your effects pedals, working from the first pedals after the guitar to the last before the amp (as seen in Figure 15-1):


    
      	Tone-shaping and EQ-based devices (wah-wah, envelope follower, graphic EQ)


      	Gain-producing devices (fuzz, distortion, overdrive, boost, compression)


      	Modulation devices (chorus, flanger, vibe, tremolo)


      	Delay devices (echo, reverb)

    


    
      [image: 9781118899991-fg1501.tif]

      Illustration by Rashell Smith


      Figure 15-1: With one pedal of each of these basic types, this conventional order gives you the most popular combined sound.

    


    [image: remember.eps] When set up in this way, the later pedals more effectively shape the sounds of those that come before them. Which is to say, you want your tone filters to be part of the sound that goes into your distortion devices, your distortion devices to be shaped by your modulation devices, and the entirety of what has come before to be echoed by your delay devices.


    Pedal sequence for more-complex setups


    You may have more than one pedal in each category, as many players do, and possibly several, in which case you need to examine some other rules-within-the-rules.


    [image: tip.eps] So consider these scenarios and the example shown in Figure 15-2 (and also check out “Some creative alternatives” for more adventurous layouts):


    
      	Multiple gain-generating pedals: Say you have four of these — fuzz, compressor, boost, overdrive. The deeper rule says you should use them in order of amount of gain, from least to most. So with those four, the order might be compressor, booster, overdrive, fuzz. Having your compressor first in any pedal grouping is a good idea anyway, because this pedal can accentuate the noise of anything that goes before it (although many players keep their wah-wahs before their compressors). Still, you can experiment with this order to discover how such pedals sound best to you, if you intend to have two or more gain-generating pedals on simultaneously.


      	Multiple modulation-based pedals: If you have several of these effects, consider what total sound you want each successive pedal in the lineup to be shaping. That is, if you are using a tremolo pedal, you probably want that “volume chopping” sound to do its thing to everything that has gone before, other than reverb and echo. In other words, you most likely don’t want the swirly sound of a phaser or flanger or chorus pedal to come after your amplitude (volume level) has already been affected by the tremolo circuit.


      	Multiple delay devices: Loads of players use both echo and reverb, and most put them in that order. As I discuss in Chapter 13, these effects originate as emulations of the sound of playing in a particular space, so you can think of any delay effects as the room around your entire sound. You usually want everything else in your effects chain to be echoed, and everything including your echo to be treated to the spatial nuance of reverb.

    


    
      [image: 9781118899991-fg1502.tif]

      Illustration by Rashell Smith


      Figure 15-2: When using several pedals of the same category in your setup, some sub-ordering rules are worth following, as seen here.

    


    With these scenarios taken as the deep-dive rendition of the conventional, however, there are plenty of alternative ways of connecting multiple pedals, either to produce some more radical and individual sounds or to group particular effects within the chain in ways that they work best together.


    Some creative alternatives


    After you test out the rules for ordering pedals, as explored in the two preceding sections (both of which should be read before diving into this section), I recommend breaking a few of them to see how your sound changes and to discover which way you prefer it.


    For the most part, you can experiment with different pedal sequences at will; ultimately, the only “correct” order for them is the one that gives you the sound you’re looking for. But consider these pedals in particular, and try moving them to some different locations within your overall chain:


    
      	Wah-wah pedals: These effects are traditionally placed first in your chain, with your guitar plugged straight into them, but you can achieve some interesting (and potentially wild) sounds by placing wah-wah after overdrive, fuzz, or distortion pedals. Brian May, Carlos Santana, and Steve Vai have all done this, on occasion, to great effect.


      	Vintage-style fuzz pedals: These effects interact most dynamically with your playing when connected straight to your guitar— allowing you to use your guitar’s volume control, too, to govern the amount of gain and distortion they produce — but that isn’t always feasible if you’re using other pedals such as wah-wah and compressors that also like to be first. Play with their placement to see what works best for you.


      	Certain modulation pedals: Some of these pedals, such as Uni-Vibe clones and analog phasers in particular, sound great when placed before overdrive, fuzz, or distortion pedals rather than after them as convention dictates. An Electro-Harmonix Small Stone phaser, MXR Phase 90, or Fulltone Deja-Vibe, for example, running into a classic fuzz pedal can produce a juicy, chewy tone with a lot of motion adding depth and texture. (See Figure 15-3 for some alternative placements of these pedals.)


      	Booster pedals: The rules tell you to use a booster pedal early in your effects chain, but in this position it may drive later fuzz or distortion pedals (or even other effects) harder than you would like, making them a little muddy or overly saturated when you kick in the booster for a solo lift. Try a booster at the end of everything for a clean solo boost that simply gives you more volume with whatever sounds you already had selected from your effects arsenal.

    


    If you have a lot of pedals in your lineup, you most likely have to make some compromises with their sequence anyway. For example, you may like the way your guitar’s volume controls the gain of your fuzz pedal when you’re connected directly to it (with the fuzz first in the chain) but prefer the sound of fuzzed wah-wah rather than wah-wah’d fuzz, so you stick with your wah-wah pedal first in line. Or you may really dig the way your Tube Screamer sounds before your wah-wah pedal but also like how it boosts your distortion pedal when placed after it, when your distortion always sounds best after your wah-wah. In many cases you just can’t have it both ways … unless you have two of the same pedal (which isn’t unheard of either).


    
      [image: 9781118899991-fg1503.tif]

      Illustration by Rashell Smith


      Figure 15-3: Certain types of modulation pedals can sound extremely different when placed in different positions in your pedal sequence.

    


    Out in front or in the loop?


    [image: remember.eps] An amp’s effects loop is designed to place certain types of effects in your signal chain after the amplifiers preamp section so that any tone-shaping and overdrive generated there is included in these effects (as also discussed in Chapter 8 and Chapter 14).


    Many delay-based effects, such as echo and reverb, and some modulation effects work best when used in an effects loop, but you should consult each individual product’s user information to find the manufacturer’s recommendations for the proper placement of its particular unit. Some versions of these delay effects still seem to work best when used in front of the amp (that is, connected to its input rather than in the loop). Virtually all gain-generating pedals, however, such as overdrive, fuzz, and distortion (at least all that I can think of), should be placed in front of the amp, as would any tone-shaping or filtering devices such as wah-wah, octave dividers, ring modulators, envelope filters, and so on. Also, many more vintage-style modulation pedals such as analog phasers and vibes work better in front of the amp.


    Some tricks of using effects in an amps loop include safely matching the signal level between loop and external effect and avoiding unwanted distortion caused by overloading such effects units. With reference to the instructions provided with each individual product, try this with amp effects loops that include signal-level controls:


    
      	Turn the loop level control to minimum and connect your effects and switch them on.


      	While playing, gradually turn the level control up just until the point where you hear a little unwanted distortion occurring in any effects connected, and then back the loop level down a little (if the effects unit has its own input-level control, you can also work with this on conjunction with your loop level control).


      	Play regularly for several minutes, listening for any unwanted breakup in the effect’s sound. If it occurs, back the loop’s signal level off further.


      	If your effects loop also has a Mix or Blend control, use this to determine your ideal combination of wet (effect-treated) and dry (unaffected) sound. If it only has a mix control and no level control, you may be able to use this to avoid any unwanted distortion in your effects sounds.

    


    If your effects loop has no level or mix controls, you just have to experiment to discover whether your intended effects work in that loop or not. Before doing so, though, check both the amp’s manual and the effects’ manuals to see that their respective loop-send and input signal levels don’t conflict.


    [image: tip.eps] After you get your intended pedals working in an amp’s loop, you may find that your overall tone, or the original tone of the amp in particular, just isn’t as good as it used to be. The inclusion of the effects removes something from your usual dry tone, even when these effects are switched out. If so, you may be able to remedy this by playing with your loop level and mix controls. If that doesn’t do it, you need to make the decision to keep them there regardless or ditch the loop and find another means of including these effects in your sound, perhaps back in front of the amp.


    Setting Up Your Pedalboard


    Just like it sounds, a pedalboard is a board on which you mount your individual pedals (see Figure 15-4). Pedalboards are made from any number of suitable materials — either factory-made or do-it-yourself — and can be a wide variety of shapes and sizes.


    
      [image: 9781118899991-fg1504.tif]

      Photograph by Dave Hunter


      Figure 15-4: A pedalboard, such as this model from Pedaltrain, keeps several pedals secure and semi-permanently mounted and wired-up in your preferred sequence.

    


    Pedals are most commonly mounted on pedalboards using adhesive-backed Velcro, with one side on the bottom of the pedal and one side on the board, so they hold firmly when the board is moved or a pedal is stepped on but can be removed when necessary for battery changing or reordering your pedal layout.


    The several advantages of using a pedalboard rather than loose individual pedals are


    
      	Convenience: A pedalboard keeps your most-used pedals all in one place.


      	Ease of setup: With the pedals all mounted together and permanently connected together in your desired sequence, setting up and tearing down for gigs and rehearsals is a lot easier.


      	Ease of transport: You don’t have individual pedals to box up, bag up, and carry out. Just grab the pedalboard (ideally in its case, if you have one for it) and off you go.


      	Pedal safety: A pedalboard stowed and carried in a good padded gig bag or hard case keeps your pedals a lot safer than they would be as individual units bouncing around inside a bag.

    


    If you just use a pedal or two, maybe three, you may still prefer to set them up individually whenever and wherever you play. But with more than that, especially if you are transporting your pedals for rehearsals or live shows, a pedalboard is really worth considering, even if it’s just a small one.


    Prebuilt pedalboard products


    If you like the convenience and track record of a factory-made product, there are plenty of good pedalboards on the market. Many are affordable enough to make them pretty impressive values, considering the cost in time and materials they also save you compared with building your own pedalboard.


    Many factory-made pedalboards offer the following features and advantages:


    
      	They’re constructed of a rigid and sturdy yet light material such as tubular aluminum.


      	They have slots or channels through which to route your cables, helping to keep these out of the way.


      	They include useful extras such as Velcro and cable ties.


      	They come with — as supplied or for an additional charge — a custom-fitted padded carrying bag or hardshell case.

    


    A wealth of pedalboard products are available, as a quick Internet search reveals. Companies such as Pedaltrain, Gator, Electro-Harmonix, Behringer, SKB, Road Runner, and many others offer a broad range of sizes and styles. Although the prices of these are likely to change at any time, you can get, for example (at the time of writing) a Pedaltrain PT-2 that easily holds eight to ten pedals for around $120, included padded carrying bag with pouch, or a smaller Road Runner board that holds six or seven pedals, complete with latching hard case, for around $80.


    [image: tip.eps] Are you the handy type who enjoys a DIY project? You can pretty easily make your own pedalboard. You really just need a suitable splinter-free piece of plywood (or other relatively thin but rigid material), a covering or finish if you want to make it look good, perhaps some anti-skid feet for the underside to keep it in place, and enough adhesive-backed Velcro strips to attach your pedals.


    Planning and setting up your pedalboard


    If you read through “Putting Your Pedals in Place” earlier in this chapter and digest those thoughts according to your own needs, you are 75 percent of the way toward planning your pedalboard. The layout of any board is dictated first and foremost by the sequence in which you intend to run your pedals.


    Essentially, you set up your pedalboard just as you would place individual pedals on the floor, running from right to left (as you, the player, face them) so they are conveniently chained from the output of one to the input of the next. But if you have more than, say, four pedals to put on a board, you most likely have them in two rows, or even three rows if you have a lot of pedals, rather than having them all in a row on a long, narrow board (fine if you want to build one, but difficult to fit in a case and carry with you).


    [image: tip.eps] After you get your hands on a pedalboard with the size and shape you want, follow these steps to set it up:


    
      	Lay out your individual pedals behind it end-to-end, right-to-left, in the sequence in which you want to have them semipermanently connected.


      	Place the first pedal in the chain — the one sitting far right — in the lower-right corner of the board (without attaching any Velcro yet at this point) and work to the left from there, leaving just enough space between them to plug in and unplug any connector cables and battery adaptors that you’ll use.


      	If you hit the lower-left edge of your board and still have pedals left, position the next one in the next row, behind the first pedal you started with, and keep working left from there.


      	If you are using a multipedal power unit of some sort, be sure to also save room on (or under, where allowable) the board for this before finalizing your layout.


      	When you’re all done laying out your pedals, adjust the spacing so that the board is filled. A bit of space around each pedal makes it easier to accurately hit the footswitches when playing.


      	When you’re happy with your dry-run layout, cut the hook side of the sticky-backed Velcro to appropriate sizes to fit the backs of your pedals and the loop side to be positioned on the board beneath them, and stick them all in place.


      	Attach your pedals to the board, connect up your pedals with the appropriate number and length of jumper cables (see “Cables and your tone” later in this chapter), and connect up any power-adaptor cables you are using (see the following section).

    


    Pedal power: Adaptors versus batteries


    When planning your pedalboard, or even your loose configuration of individual pedals, you need to consider whether you want to power them from the 9-volt batteries that can be installed into most such effects or whether you prefer the more permanent solution of using a multipedal AC-to-DC power adaptor/supply unit. Most players with several effects, or even just four or five mounted to a pedalboard, elect to use a power-supply unit, but you can examine the pros and cons here to decide which is the best route for your rig.


    Battery pros:


    
      	Gets rid of the hassle of having an extra tangle of cable that may result from using an adaptor/supply.


      	Avoids having one more thing to plug in and/or connect every time you set up.


      	May avoid the noise/hum that can occasionally be induced by adaptors that conflict with the ground or polarity of some of your devices or which just don’t play nice with any given AC mains supply they are plugged into.

    


    Battery cons:


    
      	Inconvenient to change batteries, especially when pedals are attached to a pedalboard.


      	A genuine hassle (and potential embarrassment) when any given effects pedal fades out mid-gig from a dead battery.


      	Can be expensive over the long haul, especially with more powerful effects (many delays, in particular) that drink a lot of juice.


      	You have to remember to unplug the input to each pedal every time you quit playing in order to avoid draining the battery when not in use (as happens with most battery-loaded pedals).

    


    If you consider the inverse of these battery pros and cons, you already have a pros/cons list for the use of power adaptors, so I don’t waste your time here by spelling them out for you. Still, give some thought to these extra points when making your decision:


    
      	More-advanced power-supply units with eight or ten individual outputs and isolated sections can be a heavy investment up front, roughly $100 or more, but they usually give good long-term service if you are serious about your playing and your effects.


      	Smaller “wall wart” adaptors with daisy-chain connectors (that is, connectors in series running from one power connection) that usually power up to five pedals can be had for the price of just five or six good 9-volt batteries.

    


    [image: remember.eps] If you plan to go the route of the adaptor or multi-output power supply, you need to determine the size and capabilities of the unit you need. Add up the power draw of all the pedals you intend to connect to it. (You can find those numbers, which should be a figure given in mA for milliamps, in the specs section of each pedal’s user’s manual, or on a label on the underside of the pedal … if you haven’t already covered it with Velcro.) Shop for power units that are rated to comfortably handle more than that total. Also, ensure the type of connection and the polarity of the electrical connection (which part of the connector is negative and which is positive) are compatible between power supply and pedal.


    Preserving Your Tone


    The more wire you put between your guitar and your amplifier, the greater the chance your precious tone will be dissipated along the way. There are ways of mitigating that problem, though, and I take you through several of them right here.


    Effects pedals are an essential part of many players’ sound-shaping toolbox. Adding even a few pedals between your guitar and amplifier, however, means adding several extra feet of wire transporting your signal. You now tend to have double the length of actual guitar cable (one from guitar to pedals, another from pedals to amp), plus as much as a couple feet of wire inside each pedal, and a total of perhaps a few more feet in the patch cables that connect all your effects together. Add to that the connections made by input and output jacks and plugs and within the pedals’ footswitches, and you have a lot of places where the purity of your tone can be depleted.


    [image: technicalstuff.eps] In addition to the actual total length of wire that your signal has to travel through with a more complex setup, the wide wrapped or braided shielding around any guitar cord’s “positive” (hot) center wire, which connects the grounded part of the signal and also helps to prevent hum, can put a drag on the signal itself by loading the guitar’s pickups (thus altering the way they react with the input impedance of the pedals, and ultimately, the amp). The main effect of this is usually heard as a slight loss of highs, which tends to increase the longer the guitar cord used, as well as a general overall dulling of your tone.


    Scary stuff, right? But fear not! In the following sections, you can investigate ways of overcoming these enemies to your guitar sound.


    True bypass versus buffered effects


    The term true bypass describes pedals equipped with switches that route the input straight to the pedal’s output when the effect is switched off. Pedals without this, and many vintage pedals, send your signal through part of the circuit even when switched off, which in some cases means a slightly different sound is coming out of the pedal than that which is going into it, even when you’re not using the effect in question.


    For this reason, many players (and manufacturers) hale true bypass as a good thing, saying it preserves your original tone more authentically. Which, in many cases it certainly does. The complication comes when you use more than just a few pedals in a row, with several feet of guitar cable both before and after them. Increased cable length, and the increased wiring between them, means increased resistance to your guitar signal, which can leave it sounding slightly dull and muted. In these cases, the alternative to true bypass is a quality buffer stage (a simple, zero-gain preamp) that drives your signal through the cable length and preserves the purity of your signal.


    Many high-quality pedals that are not true bypass include a good buffer stage that remains active even when the effect is switched off. These can be a real boon to your tone in some setups if you use more than three or four pedals in a row and/or long cable runs. A buffer at the front or the back of your pedal setup, or even somewhere in the middle, can yield slightly different results, but you’re unlikely to hear them (not without listening very carefully), and either setup should help to take your signal from guitar to amp in good condition. Traditional Boss and Ibanez pedals, and several others, are buffered rather than using true bypass (read any pedal’s specs and description to find out which it is). Otherwise, you can purchase small pedals that are dedicated buffers or use a booster pedal set to zero (or little) gain and left always on to create a buffer for your setup.


    Try the following steps to hear the difference between buffered and unbuffered signals to determine which is best for you. You need two guitar cords of 10 feet each or more, several true-bypass effects pedals, and one buffered pedal or booster pedal switched on.


    
      	Plug your guitar straight into your amp with a cord of 10 to 20 feet, play using your favorite amp setting, and make a mental note of the sound.


      	Connect up three or four true-bypass pedals, all switched off, with a 10- to 20-foot guitar cord from guitar to pedals and pedals to amp, same amp settings, play, and listen.


      	Assess: Is the tone slightly duller or lacking in high-end sparkle?


      	If the answer to #3 is yes, a buffer may help. Connect a buffer at the front of your pedal setup (if it’s a buffered effects pedal, remember to keep the effect switched off), play, and listen to whether that gets you closer to your straight-into-amp tone. You can also try the buffer at the front or back of your pedal chain to see which you prefer.

    


    Cables and your tone


    You put a lot of thought into the sound and quality of your effects pedals and of your guitar and amp, but have you given much consideration to those crucial lengths of wire that connect them all together? Many players just grab whatever is hanging on the guitar store wall that’s within their budget, but guitar cables (often called cords, or leads) of different qualities can have a surprisingly large impact on your sound. It’s worth exploring what they can do for you — or how they can let you down — if you’re in the process of making the most of the rest of your rig. This investigation doesn’t always mean spending a ton of money on the best cables available, but a deeper understanding of the situation may turn you away from the bargain-bin cheapos (when you can afford it, at least).


    Price is usually an indicator of quality, and although you don’t have to spend a fortune to get a perfectly acceptable, even pro-standard cable, you often do get just the opposite by spending as little as possible. You can easily drop $100 or more on a high-end cable of just 12 feet, and it may sound fantastic … but perhaps just 3 percent more fantastic than a good, solid 12-foot cable of a different make that costs $25. Check as many magazine and online reviews regarding guitar cables as you can find, familiarize yourself with some of the major brands in the market, and get to a guitar store that lets you sample some of them for yourself. Even if you’re just shopping between “cheap as possible” and “entry-level decent,” plug in the two in succession — straight from guitar to amp — listen, and decide for yourself what the added money buys you.


    [image: remember.eps] Don’t forget to consider the quality of the patch cables between your effects pedals, too, and of the cables both from guitar to pedals and from pedals to amp. This really is a chain — as signal chain, as I call it in several places in this book — and any weak link defeats the efforts you went to to achieve quality goods in the rest of the signal path.


    [image: tip.eps] After you have invested in cables that you’re happy with, keep them happy by following these tips:


    
      	Avoid stepping on cables that are strewn around your rehearsal space or stage or setting heavy amps or cases directly on them. The wires inside can break if subjected to lots of pressure.


      	Don’t coil them too tightly when packing them up, and definitely don’t wrap them between your thumb and elbow. Tight kinks and sharp angles in the coil can damage the wires inside.


      	Clean the plugs every few months, ideally with a quick squirt of contact cleaner such as DeoxIT or NoFlash, and a little rubbing with a clean cloth (don’t use WD40, which isn’t a cleaner). Removing slight corrosion every so often keeps them sounding their best.

    


    Using Multi-Amp Effects Setups


    For many players, and plenty of playing situations, a handful of carefully chosen pedals into one good amp will do it. Those requiring a broader, more lush and multidimensional sound, however, sometimes go with two or more amps to get it done. Every amp means added expense, of course, and more to carry — but oh, what a sound!


    Take a careful look at the back of the stage next time you go to a concert in a large venue, especially with a big-name guitarist in the lineup, or check out photos of such shows, and you see that loads of major artists use more than one amp at a time to achieve their tone. Such amps can be connected to the rest of your rig in many different ways, some of which really make the most of your effects’ potential — which I explore in this section.


    Of course, lots of players use two or three amps with each receiving exactly the same signal — what you might call multiple mono. But because this chapter is about effects pedals, I explore multi-amp setups that are intended to spread around your effects’ sounds.


    The stereo rig


    Guitarists have used two amps in stereo setups as long as stereo effects pedals have been built — and in fact, even before. Gibson, Magnatone, and a few others made stereo guitars amps back in the late 1950s and early ’60s that either created stereo renditions of built-in amp effects (such as reverb, vibrato, or tremolo) or allowed the full reproduction from “stereo” guitars like Gibson’s ES-355 (not actually stereo as we know it, but capable of separate simultaneous outputs from its neck and bridge pickups).


    Effects that are commonly found with stereo outputs include many more advanced delay and reverb pedals and most rack-mounted units, as well as some chorus, tremolo, vibe, and other modulation effects. Most overdrive, fuzz, and distortion pedals, wah-wah pedals, and more vintage-style phasers and flangers are mono units with single outputs.


    The principle behind a stereo effects-and-amps setup is simple: Your guitar and any other standard (mono-output) pedals plug into the input of your stereo effects pedal, and the left and right output of that go to two different amps (see Figure 15-5). The result is the lush, wide stereo rendition of that effect.


    In theory, both amps should be identical, and their controls set the same, because you’re looking for the accurate stereo sound from the effect. Using two different amps, however, or similar amps dialed in differently, often yields good results and may even enhance your sound’s fullness, texture, and/or dimension in a way that you prefer.


    [image: tip.eps] If you’re using a stereo effects unit in the effects loop of your main amp, with one side of the stereo signal returning to that amp’s loop’s return input, I recommend connecting the other side of the stereo effect to a slave input (the input to the power amp only, bypassing the amp’s preamp), using the preamp of the main amp to generate amp tone and overdrive settings before the signal hits the stereo effect. Otherwise, you can often use just the return of the effects loop on a second amp, use that amp’s master-volume control to set its volume level, and ignore the controls in its preamp.


    
      [image: 9781118899991-fg1505.tif]

      Illustration by Rashell Smith


      Figure 15-5: Using two amps makes the most of the full left-to-right sound of a stereo effects pedal.

    


    If you have more than one pedal or rack unit with stereo outputs, you probably need to use whichever one comes first in your chain as a simple mono effect (usually by using only the left output) and let the last effect in the chain provide the stereo split. If your last stereo effect has both stereo outputs and inputs, however, you can chain two effects together in true stereo (see Figure 15-6).


    
      [image: 9781118899991-fg1506.tif]

      Illustration by Rashell Smith


      Figure 15-6: If your final of two stereo effects has stereo inputs, you can get true stereo from at least two different units, as in this setup achieved via two amps with effects loops.

    


    The wet/dry rig


    A guitar sound with no effects added (and especially no delay or reverb) is often referred to as dry; one with these effects is called wet. A wet/dry rig uses two amps, one (dry) to generate your main guitar tone with any front-of-amp pedals going into it (overdrives and the ilk, wah-wah, mono modulation effects that you like to place before your distortion sounds, and so forth), and a second (wet) amp for your delay effects. The clever part about this is that it captures the entire sound of your first amp and the pedals in front of it, speaker and all, without any tone loss from delay effects, and then runs the big picture through an entirely different amp to achieve your echo and reverb effects.


    The principle of setting up such a rig is pretty simple and somewhat similar to the effects setups that I discuss in “Out in front or in the loop?” earlier in this chapter. The main difference is that instead of using a loop in your first amp, you tap a signal from its speaker output using an output attenuator with line out, or another line-signal-generating device, and sending that signal through your delay (and perhaps modulation) effects to a second amp.


    The second, wet, amp doesn’t even have to be a standard guitar amp. It can be a powered PA cab, a suitable power amp and speaker, or just the power/output stage of another guitar amp. You’re using it to amplify a tone that has already been generated by the first amp, plus the wet effects that follow it.


    Here’s how you set up a basic wet/dry rig (shown in Figure 15-7):


    
      	Set up any of your preferred front-of-amp effects (distortion devices, wah-wah, compressor, analog phasers or vibes, and so on) plugged into the input of your best sounding amp, the one that generates your preferred core sound.


      	Connect an output attenuator with line output and line-level control between amp #1’s speaker output and speaker, and connect a standard patch cable (not a speaker cable) from the attenuator’s line out to the first effect in your wet chain.


      	Connect another patch cable from the output of the last effect in your wet chain to the input of amp #2, your wet amp.


      	Dial in your core tone and any desired overdrive sounds and front-of-amp pedals in amp #1, and then use amp #2’s volume control to determine the balance of your wet effects.

    


    If you have a main guitar amp with its own line-level output and don’t need to use an attenuator to reduce amp #1’s volume levels, you can also use that output to feed your wet effects and amp #2.


    
      [image: 9781118899991-fg1507.tif]

      Illustration by Rashell Smith


      Figure 15-7: A wet/dry rig is a great way of generating a solid core tone from your amp of choice while still adding delay effects for a full, spacious sound with no loss of tone.

    

  


  
    Part V


    The Part of Tens


    [image: 9781118899991-pp0501.tif]


    [image: webextras.eps] Enjoy an additional Part of Tens chapter online at www.dummies.com/extras/guitaramps


    In this part …


    
      	Check out classic setups used by great guitarists.


      	Investigate iconic guitar-tone recordings.

    

  


  
    Chapter 16


    Ten Classic Rigs


    In This Chapter


    [image: arrow] Visiting the guitars, amps, and effects used by ten legendary artists


    [image: arrow] Discovering what ingredients go into great recordings


    [image: arrow] Exploring the gear behind your favorite music


    


    As important as striving for your own sound as a guitarist is, you often make your way there via the tones of other great players, past and present. In this chapter, I explore the elements behind the signature sounds of ten of the world’s most distinctive guitarists.


    Be aware too, of course, that the great guitarists are much like the rest of us in many ways: They like to try new and different gear, too, and many of them segue through a string of different guitars, amps, and effects through the course of a career. Still, the rigs outlined here define gear that each particular artist is most associated with, or which the guitarist used at a particular point in time to make distinctive music.


    Jazz Incarnate: Wes Montgomery


    Although jazz legend Wes Montgomery owned several different archtop guitars during his career, he is probably best known for the following setup:


    
      	Guitar: Gibson L-5CES: A hollowbody electric with a carved arched solid-spruce top and solid maple back and sides, maple neck with an ebony fingerboard, floating bridge and trapeze tailpiece, and one humbucking pickup in the neck position.


      	Amp: Medium-to-large Fender tube model: A relatively powerful tube amp with a preamp designed for clean, clear tone but which would distort just a little (often in a very pleasing way) when pushed hard.

    


    His custom-made L-5CES had a single humbucker in the neck position, which he used on his seminal 1963 album Boss Guitar. Partnered with a larger Fender tube amp (or, at shows, whatever amp was supplied), this pairing yielded the classic jazz tone: warm, woody, slightly muted perhaps, but with lots of depth and expression in the hands of a master like Montgomery — all beautifully exhibited on tracks such as “Besame Mucho” and “Days of Wine and Roses.” Effects pedals? Nah, straight in via an old coily cord, although Wes didn’t deny himself just a little amp-based reverb when that became more widely available.


    Classic Rock’n’Roll: Eddie Cochran


    Eddie Cochran epitomized 1950s rock’n’roll in his performance style, his look, and his sound. He used the following setup:


    
      	Guitar: Gretsch 6120: A fully hollow electric archtop, though designed without great regard for its acoustic properties. Built with a laminated maple top, back, and sides; maple neck with ebony fingerboard; dual single-coil pickups; and Bigsby vibrato and rocker bridge.


      	Amp: Fender tweed combo: Cochran was usually seen using one of Fender’s mid-sized tweed combos, which were full, rich-sounding tube amps that gained a little grit and compression when pushed into overdrive. (Often, rock’n’roll stars of the day performed in package tours that grouped together several artists, who would often share the backline amps provided.)

    


    Cochran helped to establish the Gretsch 6120 as an all-time rock’n’roll and rockabilly icon. These guitars weren’t a lot different from the fully hollow archtop electrics that jazz players were using just a few years before (and still were using, of course), but the Gretsch models in particular, and especially when rammed through a tweed combo amp just on the edge of distortion, nailed a sound that became closely associated with this exciting new musical form. Hear how well this sound works for Cochran’s blend of simple low-string riffs and driving rhythm work on songs like “Twenty Flight Rock” or “C’mon Everybody.” As with Wes Montgomery’s jazz rig, effects pedals were unheard of at this time, although several players — notably Elvis Presley guitarist Scotty Moore and fellow rock’n’roller Carl Perkins — were using EchoSonic amps with built-in tape delay, which established that slapback sound as a crucial part of the sonic repertoire. Artists like Cochran, Duane Eddy, and others did, however, make liberal use of the Bigsby vibrato units their guitars carried.


    Early Blues: Hubert Sumlin


    Hubert Sumlin was lead guitarist for the legendary blues belter Howlin’ Wolf for some 25 years, and he established himself as one of the tastiest, most moving blues guitarists on the scene in the process. Here’s his famed setup:


    
      	Guitar: 1954 and 1956 Gibson Les Paul Model Goldtop: These early evolutions of the original incarnation of the solidbody Les Paul both had hot single-coil P-90 pickups, with the solid mahogany body, carved maple top, glued-in mahogany neck, and rosewood fingerboard that define the breed. The 1953 model had a wraparound bridge, whereas the ’56 (which he bought to replace the ’53, stolen that year) had a tune-o-matic bridge with stopbar tailpiece.


      	Amp: More affordable Valco or Danelectro combos: These medium-sized tube amps were popular with players on the Chicago scene and gave out a creamy, slightly raw tone when pushed into overdrive.

    


    Sumlin tells the tale that Howlin’ Wolf, upon purchasing the first Les Paul for his guitarist, insisted that he play it with his fingers instead of using a pick so the tone wouldn’t compete with the front man’s vocals quite so much. As a result, Sumlin developed a distinctively warm, rich, dynamic sound that was nevertheless driving and energetic. From the snakey licks on “Goin’ Down Slow” to the teasing fills of “Shake for Me” to the iconic lead work on “Smokestack Lightning,” Sumlin’s tone and style alike exhibit early electric Chicago blues at its very best.


    Surf Guitar: Dick Dale


    Dick Dale has long been known as the King of Surf Guitar, a title he earned right at the birth of the genre when, in the late 1950s and early ’60s, he packed ballrooms in southern California with thousands of churning surf fans every weekend. He used the following guitar, amp, and effects:


    
      	Guitar: Fender Stratocaster: A solidbody electric guitar made from alder with a bolt-on maple neck with rosewood fingerboard, 25½-inch scale length, three single-coil pickups, and Fender’s Synchronized Tremolo (vibrato) unit.


      	Amp: Fender Showman head and cab: A big, powerful 100-watt tube amp designed for a loud, punchy sound; built-in tremolo; large oversized speaker cabinets that eventually carried as many as two whopping 15-inch JBL speakers each.


      	Effects: Fender Reverb Unit and amp-based tremolo: Tube-driven tremolo circuit on the Fender amps; post-1962, Fender’s new Reverb Unit, a stand-alone, tube-powered spring reverb effect.

    


    Being within the environs of Leo Fender’s growing factory — and given how Fender regularly sought detailed input from local musicians in an effort to improve his products — Dale was gifted a Stratocaster by the head of the company in the late ’50s and told to “beat it to death,” which he proceeded to do in his loud, raucous shows. Needing an amp to keep up with the crowds he was drawing, Dale spoke to Leo about creating some more powerful designs — in an effort to replicate the full energy and turmoil of the actual experience in his live shows — and soon became the test pilot for the new Showman stack. Over the course of several shows, and the destruction of several amps, Dale and Fender evolved the design into the efficient, powerful 100-watter that became a standard of big-stage shows in the ’60s. Although reverb became known as the sound of surf guitar, Dale used none on his early shows and recordings — which included his first hit single “Let’s Go Trippin’” as well as his entire first album, Surfer’s Choice — and has always declared that tremolo, instead, was the original authentic effect of the surf-guitar scene. After Fender’s Reverb Unit arrived in 1962, though, he did add that lush, wet sound to his arsenal.


    ’60s Blues-Rock: Eric Clapton


    Eric Clapton is the most famous and enduring proponent of British blues-rock. He has played several different guitars and amps over the years, but his most groundbreaking setup is arguably that which he used in the mid-1960s to produce a fat, creamy lead tone on iconic recordings with John Mayall’s band the Blues Breakers, which included this guitar, amp, and pedal:


    
      	Guitar: 1959-’60 sunburst Gibson Les Paul: A solidbody electric guitar made from mahogany body with a carved maple top, glued-in neck with rosewood fingerboard, 24¾-inch scale length, two humbucking pickups, tune-o-matic bridge, and a stopbar tailpiece.


      	Amp: Marshall Model 1962 Bluesbreaker combo: An early 45-watt Marshall combo (the 1962 is a model number, not a year) with two KT66 output tubes — a British cousin of the American 6L6 — and two 12-inch Celestion speakers.


      	Effects: Dallas Range Master Treble Booster: Germanium-transistor-powered booster pedal, used to kick the amp into heavier overdrive when needed.

    


    In using this rig to record the John Mayall Blues Breakers with Eric Clapton album in 1966 as lead guitarist, Eric Clapton almost single-handedly ushered in heavy blues-rock as a genre and made the late ’50s’ Gibson Les Paul the must-have guitar in the process. Sure, electric British blues had existed before “The Beano Album” (the nickname this set was given thanks to the Beano comic book Clapton was reading in the cover photo), but no one had gone at it with quite so much raw energy before now. Clapton cranked his Marshall combo up high, hit it with the fat, rich signal from the Les Paul’s humbucking pickups, and added the Range Master booster when necessary — warning the engineer that he might want to place the microphone on the other side of the room just to be safe. Key tracks such as “Steppin’ Out,” “Hideaway,” and “All Your Love” may not sound so outrageous today, but that thick, creamy, slightly buzzy overdrive tone signaled nothing short of a musical revolution in the mid-’60s. Clapton’s Les Paul was stolen in the summer of 1966 during rehearsals for his new band Cream’s first shows, so the precise date of the guitar has never been confirmed. He tried a couple other Les Pauls without finding one to his liking, and then moved on to a Gibson SG and ES-335 and eventually Fender Stratocasters.


    Late ’60s Heavy Rock: Jimi Hendrix


    Jimi Hendrix’s gear evolved over the short span of his career as a solo artist, but this is probably the rig he is most famous for using:


    
      	Guitar: Typically late ’60s Fender Stratocasters: Solidbody electric guitar made from alder (sometimes ash) with a bolt-on maple neck with rosewood fingerboard, 25½-inch scale length, three single-coil pickups, and Fender’s Synchronized Tremolo (vibrato) unit.


      	Amp: Marshall Super Lead full stacks: Powerful tube heads based on an output stage with four EL34s, atop two closed-back 4-x-12-inch Marshall cabs, often carrying Celestion G12H bass speakers.


      	Effects: Vox Wah-Wah, Dallas-Arbiter Fuzz Face, Roger Mayer Octavia: Early incarnations of each, including germanium-transistor fuzz pedals and octave-divider pedals custom-made for Hendrix by technician Roger Mayer.

    


    These were the tools with which he taught the world to crank up and go for it, and — relatively simple ingredients though they are, by today’s standards — he used each one to the max to take his music out into the stratosphere and back. Hitting the front end of the powerful Marshall with the bright, tight, and not overly powerful single-coil pickups of the Stratocaster, kicking in some Fuzz Face when needed, Hendrix elicited a sound that was simultaneously huge and clear, each note ringing out but with a girth that you could really feel in the gut. Later in his career, Hendrix also introduced a Univox Uni-Vibe to his rig for a swirling, ethereal, rotary-speaker-like sound, as famously heard on “Voodoo Chile,” “The Wind Cries Mary,” the live Woodstock recording of “The Star Spangled Banner,” and the live performance of “Machine Gun” recorded at the Fillmore.


    Contemporary Blues: Stevie Ray Vaughan


    Okay, so arguably Stevie Ray Vaughan’s rig isn’t exemplary of blues that’s all that contemporary, because he died in a helicopter crash in 1990. But he played such a big part in reintroducing the blues to popular contemporary music that his legacy — and the gear he used — remains extremely influential to this day:


    
      	Guitar: Early ’60s Fender Stratocasters: Solidbody electric guitar made from alder (sometimes ash) with a bolt-on maple neck with rosewood fingerboard, 25½-inch scale length, three single-coil pickups, and Fender’s Synchronized Tremolo (vibrato) unit.


      	Amps: Fender Vibroverb, Twin Reverb, Super Reverb; Dumble Steel String Singer; Marshall Town & Country: A variety of powerful vintage and contemporary tube amps, often playing through two or more simultaneously.


      	Effects: Vox Wah-Wah, Ibanez TS9 and TS10 Tube Screamer overdrives, Dallas-Arbiter Fuzz Face, Roger Mayer and Tycobrahe Octavias, Fender Vibratone rotating speaker cabinet: Partly inspired by Jimi Hendrix, partly by his own quest for original tones, SRV often chained together what was a relatively large number of effects for a blues artist.

    


    Vaughan brought new fire to electric blues in the ’80s by cranking up, at times, several amps chained together, hitting them with a little overdrive or fuzz when necessary, and attacking the strings for all he was worth. That he used very heavy strings on his Stratocaster, too, often as much as 0.013–0.058 inch and had the strong hands needed to throttle them good didn’t hurt much, either. Listen to songs like “Pride and Joy” and “Love Struck Baby” for examples of how SRV’s tone sounded simultaneously huge, clear, and harmonically rich, or “Couldn’t Stand the Weather” for his playing through the Fender Vibratone cabinet.


    New Country: Brad Paisley


    Perhaps more than any other guitarist working today, Brad Paisley is credited with bringing scorching guitar playing back to contemporary country music. On top of that, he has built an unparalleled reputation for outstanding guitar tone, thanks in part to the late ’60s Fender Paisley Telecaster (I mean, what else, right?), and also to the range of outstanding tube amps he uses both live and in the studio:


    
      	Guitar: 1968 Fender Telecaster with Paisley Red finish: Solidbody electric guitar made from alder with a bolt-on maple neck with maple fingerboard, 25½-inch scale length, and two single-coil pickups.


      	Amps: 1962 Vox AC30, Dr Z Stang Ray, and Z-Wreck, Trainwreck: A variety of high-quality vintage and contemporary hand-made amplifiers, with a preference for EL84 output tubes.


      	Effects: Ego Compressor, Ibanez TS808 Tube Screamer overdrive, Wampler Analog Echo, Way Huge Aquapuss Delay, Boss DD-3 Digital Delay, Boss TR-2 Tremolo, and Empress Superdelay: Because he generates most of his lead tones at the (very fine) amps themselves and doesn’t use any real heavy distortion anyway, Brad Paisley only has one low-gain overdrive pedal on his board, the Tube Screamer, for boost. Several delays are used to obtain different preset delay times and depths.

    


    Interestingly, Paisley is predisposed toward British-style amps with EL84s rather than the Fenders that country players are more traditionally known to use; the change-up works, though, and the combination of semi-raunchy Telecaster into semi-cranked Vox, Dr Z, or Trainwreck sounds sublime — in Paisley’s hands, anyway. Check out songs such as “Throttleneck,” an instrumental from his 5th Gear album, or “Alcohol” and “The World” from Time Well Wasted for prime examples of his playing and tone.


    Contemporary Alternative: Jack White


    Jack White’s playing with the White Stripes exemplified a blend of simplicity and extremity: fat, straight-up rock riffs, played with plenty of energy and enough weird, fuzzy sonics to make them stand out big time. Here is one of his setups:


    
      	Guitar: 1964 Airline Res-O-Glas: Semi-solidbody made from a combination of wood core and fiberglass shell, bolt-on wooden neck, and wide single-coil pickups (which look like humbuckers at a glance).


      	Amp: Mid-1960s Silvertone Model 1485: A powerful 100-watt catalog amp original sold by Sears Roebuck, with a four-6L6 output stage, reverb, and tremolo, played through a cabinet with six 10-inch Jensen speakers.


      	Effects: Electro-Harmonix Big Muff fuzz, Electro-Harmonix POG (Polyphonic Octave Generator), MXR Micro Amp booster, and DigiTech Whammy: Not a vast pedal selection, but effects that offer extreme enough sounds to allow some creative tone generation.

    


    Like most professional players, White has used other guitars and other amps, both in the studio and on stage, but these quirky ’60s C-list models are the ones with which he is best associated (though thanks to his patronage of both, they aren’t C-list any more on the vintage market, price-wise!). Given its odd fiberglass construction, the Airline Res-O-Glas isn’t a guitar many would have dubbed as a tone machine before White’s use of the thing, but his playing goes to show how energy and attitude can drag exciting sounds out of just about anything — and they certainly do. Dig any of a number of White Stripes classics, such as “Dead Leaves and the Dirty Ground” or “Fell in Love with a Girl,” and you’ll get the picture.


    Heavy Metal: Dimebag Darrell


    Born Darrell Abbott, Dimebag Darrell was originally a guitarist with thrash-metal band Pantera before stepping out into other projects, on his own and with the band Damageplan, with whom he was playing when he was shot and killed in December 2004 at a show in Columbus, Ohio. Following were his tools of choice:


    
      	Guitar: 1981 Dean ML: Solidbody made from mahogany with a glued-in neck, 24¾-inch scale length, two humbucking pickups (one Bill Lawrence, one Dean), and Floyd Rose vibrato unit.


      	Amp: Randall Warhead or Randall Century 200: A powerful high-gain 200-watt solid-state amp for maximum crunch and mayhem, through two high-wattage, closed-back 4-x-12-inch Randall cabs.


      	Effects: DigiTech Whammy, Dunlop Cry Baby Wah-Wah, Boss PS-3 Pitch Shifter/Delay, Boss DS-2 Turbo Distortion, MXR Graphic EQ, and MXR Flanger/Doubler: A selection of effects designed to add depth and body to the extreme high-gain sounds required.

    


    Designed for fast riffs, powerful sounds, and extreme vibrato action, the Dean guitars that Dimebag preferred were intended precisely for his breed of playing, as exemplified on songs like “Message in Blood,” “Revolution Is My Name,” and “Floods,” all with Pantera. To get his message across with maximum punch and volume, Dimebag preferred large, powerful solid-state amps made by Randall, which also had scorched-earth-style high-gain channels built in.

  


  
    Chapter 17


    Ten Iconic Tone Recordings


    In This Chapter


    [image: arrow] Iconic recordings that set the standards for guitar tone


    [image: arrow] Exploring the variation in classic sounds


    


    Many great guitarists of the past have established guitar tones, in a wide range of genres, that have become iconic as examples of their type. Exploring recordings of some of these as I do in this chapter makes a great quick-hit method of familiarizing yourself with what experienced players often consider to be the standards of tone.


    Chuck Berry, “Johnny B. Goode”


    For many people, the 1958 hit single “Johnny B. Goode” absolutely epitomizes classic ’50s rock’n’roll. Chuck Berry punctuates his vocals with staccato unison bends and his trademark double-stops, all in a tone that’s somewhat cleaner than you may expect from his thinline Gibson semi-acoustic guitar and Gibson amplifier.


    Kenny Burrell, “Midnight Blue”


    The 1963 recording “Midnight Blue” from the album of the same name finds jazz great Kenny Burrell purring with archetypal jazz tone. Far from dull, his sound — on a big Gibson archtop with neck pickup and an old Gibson tube amp — has warmth aplenty, sure, but enough bite to help it cut through, too.


    Albert King, “Born Under a Bad Sign”


    One of the “Three Kings of the Blues” (alongside Freddie and B. B.), Albert King arguably had the most swagger of the bunch, and the big lefty’s hot, stinging tone on a Gibson Flying V doesn’t dampen that verdict much. The 1967 recording “Born Under a Bad Sign” shows him at his best, nailing lithe, wiry fills in a classic electric-blues idiom.


    The Beatles, “I Saw Her Standing There”


    Lookin’ for the sound of the British invasion? Here it is in one great song: The Beatles’ “I Saw Her Standing There,” a raw, mostly-live studio recording from 1963 that is totally exemplary of the Fab Four’s early days. The guitars are George Harrison’s 1957 Gretsch Duo Jet and John Lennon’s 1958 Rickenbacker 325, through Vox AC30s that are still pretty clean but with plenty of bite.


    Buck Owens and the Buckaroos, “Act Naturally”


    Although Buck Owens was the headliner — and one of the great country voices of all time — his guitarist Don Rich is the real star of the 1963 hit “Act Naturally,” for our purposes at least. Listen to his iconic big-twang Telecaster tone, and that classic Bakersfield sound in general, and you can hear where later artists such as Dwight Yoakam, Steve Earle, and Brad Paisley got much of their inspiration.


    Van Halen, “Ain’t Talkin’ ’Bout Love”


    On Van Halen’s “Ain’t Talkin’ ’Bout Love,” the standout single from the band’s 1978 eponymous debut album, Eddie Van Halen introduced a dark, edgy mood into his high-octane guitar playing and launched a sound that influenced a thousand heavy rock bands to come. The tone comes courtesy of Van Halen’s famous “Frankenstrat” (Charvell body and neck, Gibson humbucking pickup) through a cranked late ’60s Marshall plexi dirtied up further by way of a Variac voltage regulator used to starve it of some voltage (feeding it a lower mains AC voltage than the standard 120 from the wall outlet).


    AC/DC, “Highway to Hell”


    Every time I revisit “Highway to Hell” — or anything from the album of the same name (or any early AC/DC, for that matter) — I gain a renewed appreciation for how thick, solid, juicy, and utterly drippingly delectable the Young brothers’ guitar tones are. Recorded in 1979 for what turned out to be the band’s last album with original vocalist Bon Scott, this is about as good as no-nonsense ’70s rock gets. I can’t imagine Malcolm’s modified Gretsch Jet Firebird and Angus’s Gibson SG, both through Marshall stacks, sounding any better.


    Neil Young, “Hey Hey, My My (Into the Black) (Live)”


    Found on Neil Young’s Live Rust album, recorded during his tour to support 1979’s Rust Never Sleeps, the song “Hey Hey, My My (Into the Black)” was born out of garage rock but clearly prefigured (and influenced) the grunge movement of half a decade later. Neil Young goes wild in his modified early ’50s Gibson Les Paul with Bigsby through a cranked tweed Deluxe, and six shades of sonic mayhem ensue.


    Metallica, “Master of Puppets”


    Culled from the 1986 album of the same name, Metallica’s second, the song “Master of Puppets” is definitive new-metal. From the chunky, crunchy “scooped” (that is, midrange-attenuated) rhythm sound, to the scorching, soaring lead guitar — James Hetfield and Kirk Hammett, respectively — this sound virtually defined the genre and has stood as the gold standard for going on three decades at the time of this writing.


    Dinosaur Jr., “Start Choppin’”


    Right here where I was about to slot in Nirvana’s “Smells Like Teen Spirit” (undeniably a classic), it seemed apropos to slide a little sideways and give a nod to a guy who is arguably the most inspired guitarist of the entire indie-grunge genre. By lurching so seamlessly through the essential quiet/loud and mellow/wild dichotomies that so often define this breed of rock, and doing it with one of the sleaziest, greasiest, fuzziest guitar sounds ever committed to record (and not just on the 1993 release “Start Choppin’,” but all over the place), Dinosaur Jr.’s guitarist J Mascis established himself as an artist to be reckoned with, for all time. Oh yeah: Fender Jazzmaster, Marshall amps, lots of fuzz pedals.
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