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RARE BUZZ BUILD IT YOURSELF SERIES 

CRIMSON CAMEL 
BASED ON CRAIG ANDERTON’S TUBE 
SOUND FUZZ 

This classic guitar effect offers a distinct 

sound profile, due in large part to its 

unconventional inverter-based gain stages. 

The Rare Buzz adaptation of the circuit 

includes a tone control to tame the high 

end, particularly in higher gain settings, and 

features hybrid surface-mount construction 

for easy assembly. 

RARE BUZZ EFFECTS, LTD. 

COLUMBUS, OHIO 

BUILT BY HAND, BUILT BY YOU 
BUILD IT YOURSELF PROJECTS 

BEGINNER DIFFICULTY: 

Comes as a complete kit with all parts 

required to complete project. Low parts 

count allows builder to focus on the 

process, not on the circuit. Recommended 

as a first project for most builders. 

PCB REVISION 1.0 
DOCUMENT REVISION 1.0
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THE CRIMSON CAMEL BUILD IT YOURSELF KIT  
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BILL OF MATERIALS AND SOURCING NOTES  

The following Bill of Materials includes the part number as referenced in the schematic and on 

the PCB as well as notes about the parts for sourcing and assembly purposes. Potential parts 

sources are linked at the bottom of this section for reference only - all parts required for 

assembly are included in the kit. 

ELECTRICAL COMPONENTS 

Part Number Part Value Notes 

R1 100R All resistors are surface mount and already 

R2 1M installed on the circuit board. 

R3 100K  

R4 100K  

R5 1M  

R6, CLR 4.7K  

   

C1 100uF 6.3mm electrolytic 

C2 68nF Marked 683J100 

C3 51pF Surface mount, already installed 

C4 100pF Surface mount, already installed 

C5 33nF Marked 333J100 

C6 10uF 5mm electrolytic 

C7 3.3nF Marked 332J100 

C8 22nF Marked 223J100 

   

D1 1N5817  

   

IC1 CD4049UBE  

   

GAIN B1M 16mm linear potentiometer 

TONE B10K 16mm linear potentiometer 

LEVEL A100K 16mm audio potentiometer 
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SOURCING PARTS 

There are several online vendors that can provide a single source for your parts needs. 

Alternatively, parts can be sourced based on preference from several sources. Below are some 

links to and comments about several parts sources we have used. 

- Tayda Electronics (taydaelectronics.com): this will be the most economical place to 

source all the parts needed in this project. Resistors and diodes are typically ok to use, 

but the quality of capacitors and semiconductors can be inconsistent. 

- Small Bear Electronics (smallbear-electronics.mybigcommerce.com): this is another 

place to source all the parts needed in this project, based in the US, with much better 

consistency and quality of parts.  

- Mouser Electronics (mouser.com): Mouser’s website has a steep learning curve, and 

because they carry so many SKUs it can be overwhelming to search for parts at first. I 

source my Nichicon electrolytic and WIMA box film capacitors here, as well as my 

semiconductors for production pedals. 

- Love My Switches (lovemyswitches.com): Love My Switches does not carry many 

electronic components, but have a great supply of switches, enclosures, knobs, jacks, 

and other hardware. They carry CNC Pro enclosures, which are I feel are easier to drill. 

Sourcing parts can be difficult and time consuming – be patient and mindful of the pin spacings 

used on the PCB in kits you may work on in the future. Also be aware that parts shortages are 

becoming a way of life in the post-Covid world, so substitutions are often necessary. Good 

documentation will list critical requirements (value, size, electrical requirements) for most 

parts, so focus on these attributes and less on things like price and brand as these rarely have 

an audible effect on the final product (sorry to the cork-sniffers seeking mojo parts…). 

  

https://www.taydaelectronics.com/
http://smallbear-electronics.mybigcommerce.com/
https://www.mouser.com/
https://lovemyswitches.com/
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CRIMSON CAMEL SCHEMATIC 

 

The Crimson Camel is a classic inverter-based overdrive with a tone control added to the 

original circuit. Parts count is low, making this an ideal project for the beginning builder. The 

schematic above shows the audio path of the effect – note that the switching and power 

filtering have been omitted to make analysis simpler. 

BASIC CIRCUIT ANALYSIS  

The Crimson Camel gain stages are both built with inverters, in this case sourced from a single 

CD4049 hex inverter. In digital logic, an inverter does just that. If it “sees” a high signal, it will 

output a low signal and visa versa. Using two of them ensures that the signal, although heavily 

modified, is not inverted. The CMOS 4000 series of integrated circuits, including the CD4049, 

are constructed using arrangements of MOSFET transistors, which are known to produce 

tubelike tones in guitar effects circuits. 

The first inverter – CD4049_C in the schematic above – provides variable gain in the circuit. 

Inverters react similarly to op amp gates when resistors are placed in the feedback network, so 

increasing the value of the Gain potentiometer will increase the gain created in this stage. 

The second inverter – CD4049_A – provides a fixed gain for output, and also begins to distort 

based on the signal strength of the first stage. This is where the “Tube Sound” comes from. 

The passive tone control is Jack Orman’s Stupidly Wonderful Tone Control #3, used with his 

permission and described in detail on his website (http://www.muzique.com/lab/swtc3.htm). 

http://www.muzique.com/lab/swtc3.htm
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ASSEMBLY INSTRUCTIONS 

 

The Crimson Camel is designed to be an introductory build for folks that have little if any 

experience building electronics. Everything you need to build the pedal is included in this kit – 

you just need to supply a few tools and some solder. Many of the redundant parts are already 

installed on the circuit board. This kit is less about soldering dozens of parts and more about 

the full process of constructing a pedal – the flow, if you will. If you feel like you need more 

practice soldering before (or after) completing this project, Rare Buzz offers solder practice kits 

on our website. 

 

 

Step 1: There is a term you will hear on cooking shows – mise en place. It translates roughly to 

“putting in place” or “everything in its place” and it means to start a project by gathering and 

organizing everything you need to complete the task at hand. Open your Crimson Camel kit, 

remove all of the parts, and check to ensure everything you see in this image is in your kit. 
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Step 2: Circuit boards should be assembled in layers, starting with devices that are closest to 

the surface and working to progressively larger components. Resistors and diodes are usually 

the lowest and should be soldered first. The Crimson Camel only has one component in this 

level, D1 – the power diode. The folks at Rare Buzz solder all of this layer from the top of the 

board, letting gravity hold the parts down. 

If you have never soldered before, there are a number of videos on YouTube that give great 

pointers and show you better than this document could ever tell you. However, novice builders 

often make the mistake of heating up solder on the tip of the iron, and then applying this to the 

joint. It’s better to heat up the pad and the component lead (see picture), and then apply the 

solder to that joint. It is most certainly an art, but most folks pick it up quickly.  

Also be very mindful of the amount of time you are applying heat. Keeping the iron in contact 

with a component for too long can cause damage. When you first start out, count (mentally, or 

out loud) to three when you have the iron in contact with a joint. When you reach three, lift the 

iron and allow everything to cool. You can always reheat a joint and add more solder if needed, 

but allow it time to cool first.
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Step 3: With the diode installed and 

soldered, flip the board over and trim the 

leads. Install the IC socket as shown. 

 

Step 4: Install the film box capacitors (C2, 

C5, C7, C8), allowing the legs to come 

through to the bottom as shown. Solder 

each one in place. It might help to solder 

one leg, then quickly reheat the solder to 

position the capacitor where you want it, 

then solder the other leg.

 

Step 5: Solder the electrolytic capacitors 

(C1, C6) in the same manner as in Step 4. 

The longer leg of the capacitor is the 

positive terminal, which should be soldered 

to the square pad on the board. If the legs 

are the same length, the negative terminal 

is usually marked on the body of the 

capacitor and should be soldered to the 

round pad on the board.
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Step 6: Install the CD4049 in the socket as 

shown. The IC itself may vary from 

manufacturer to manufacturer, but there 

will be something to indicate the top of the 

chip. In this case, there is a small half-circle 

indentation at the top of the chip. 

Congratulations! You have a completed 

Crimson Camel circuit board. 

 

Step 7: Next, connect the wires to the 

circuit board. On Rare Buzz boards, “round 

is ground” on both the power and audio 

jack pads. A good best practice is to use a 

common color wire for ground, and one or 

more other colors for power and signals. 

The kit includes 22awg pre-bond wire which 

is easy to solder and easy to form – use this 

to help you hold the wire in place while you 

solder. The six-pin ribbon cable at the 

bottom of the board should be mounted 

with the ribbed side out so that it bends 

easily.
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Step 8: All of the potentiometers in the kit 

have different values. Fortunately, there are 

markings on potentiometers to let you 

know their value and taper. In the photo 

above, this one is marked “B10K” which 

means that it is a 10 kiloohm potentiometer 

with a linear taper. Included in the kit are 

three plastic dust covers for the back of the 

potentiometers. Orient them so the legs 

line up with the inset, and push them on. 

These will keep the insides of the 

potentiometer protected, but more 

importantly keep them from shorting out 

on solder joints that might be under them 

on the circuit board.

 

Step 9: Since the drill pattern is 

symmetrical, you can use the front of the 

enclosure as a jig to hold the 

potentiometers in place while you solder 

them. Be mindful of other parts on the 

board as you solder – you may need to 

reposition the jig several times to get all of 

the legs soldered in place.
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Step 10: Attach the daughter board to the 

six-pin cable. Note that there are markings 

on the board to indicate which side the 

cable mounts to and which side the switch 

mounts to. The “RARE BUZZ EFFECTS” 

lettering should be on the same side as the 

cable, as shown.

 

 

Step 11: Attach the DC power jack. The jack 

included in your kit will have three 

terminals – two are parallel, and one is 

attached to a large tab on the body of the 

jack. The one that is attached to the large 

tab is ground. The outer of the parallel pair 

is voltage in. In the image above, the white 

wire on the left is ground and the red on 

the right is voltage in. The middle terminal 

can be ignored.
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Step 12: Begin the enclosure preparation by 

installing the LED bezel. The bezel has a nut 

and a crush washer that both go inside the 

enclosure to hold the bezel in place. Tighten 

to secure. 

 

Step 13: Loosely install the LED on the 

circuit board – do not solder yet. Again, the 

longer leg installs in the square pad.

 

Step 14: Install the complete circuit 

assembly into the enclosure. There is a 

small bit of play in the holes for the 

potentiometers – center everything and 

tighten to secure. 

 

Step 15: From the inside, guide the LED into 

the bezel and solder it in place. 
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Step 16: Install the DC power jack. Make 

sure to center the socket as you tighten, or 

the power cable might get in the way of 

your audio cables. 

 

Step 17: Prepare the footswitch. There is a 

lot of hardware included – two nuts, a crush 

washer, and a plastic washer. Install one of 

the nuts as far as it will thread and then 

install the crush washer.

 

Step 18: Install the footswitch, orienting the 

slot in the threads towards the bottom of 

the enclosure and tighten. The plastic 

washer will protect the finish.
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Step 19: The footswitch is the most fragile 

item in the kit when it comes to heat, so be 

particularly mindful of your soldering. Start 

in one corner and apply just enough solder 

to hold the board down. Then work in a 

crisscross pattern to solder the lugs 

individually. Take your time and allow the 

switch to cool between joints. A solid 

connection is all you need – don’t spend 

extra time and solder to completely fill the 

holes in the board.

 

Step 20: At this point, you can put power to 

the assembly and test the switching. The 

LED should switch on and off with the 

footswitch. 

 

Step 21: Wire the audio jacks. The signal 

wire connects to the tab attached to the tip 

of the jack, as pictured. Once soldered, 

bend the tab flat to prevent shorts. The 

ground wire solders to the other tab.
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Step 22: Install the audio jacks, orienting 

them as shown. The signal wire tabs should 

be at roughly a 45-degree angle towards 

the center. 

 

Step 23: Test the pedal. At this point, the 

pedal should be fully operational and 

testing before you box it up is a good 

practice to find any problems early. If it 

works, be sure to sign and date your pedal 

lid!

 

Step 24: Install the knobs, making sure to 

turn the potentiometers all the way 

counterclockwise. The Tone knob will need 

to go on first so that you can reach the set 

screw – the picture shows an easy way to 

align that knob, then just visually line up the 

other two. 

 

The completed Crimson Camel.
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LICENSE AND USAGE 

Rare Buzz Effects has no affiliation with Craig Anderton or any of the subsequent manufacturers 

of his effects. Craig Anderton, Tube Sound Fuzz, and any other registered trademarks are the 

property of their respective owners. “Stupidly Wonderful Tone Control #3” used with the 

permission of Jack Orman, AMZ-FX. Full description of the circuit can be found on his website 

(http://www.muzique.com/lab/swtc3.htm). All rights reserved. 

Great care has been taken to make this project easy to follow and to ensure your success. 

Although we cannot offer step by step guidance for completing this project, if you get stuck, 

please email our do-it-yourself help line (diy@rarebuzzer.com). If you do not feel comfortable 

completing this project yourself, we offer completed pedals at affordable prices.  

Please take care to read the documentation entirely before beginning your project. Be honest 

about your abilities, particularly soldering and drilling. Replacement or refund will only be 

offered in the case of an error on the circuit board or this documentation. 

Completed “Built by Hand, Built by You” pedals may be sold commercially, so long as the seller 

maintains transparency about the source and construction – do not obstruct or remove any of 

the branding on the circuit boards with paint, tape, “goop,” or otherwise. Material in this 

documentation may be reproduced or referenced without explicit under Fair Use Doctrine 

when appropriately cited. 

 

PROJECT REVISIONS 

PCB and Document Revision 1.0 (August 26, 2021) 

http://www.muzique.com/lab/swtc3.htm
mailto:diy@rarebuzzer.com

