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Ernest’s 
Cardboard 
Stratocaster Hits 
a High Note
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When the owners of Signal Snow-
boards, the company’s long-time 
Cardboard Chaos partner, ap-
proached Ernest with a bold new 
challenge, the team saw it as an 
opportunity to stretch even further. 
This time, they wanted to create 
a legendary Fender Stratocaster 
electric guitar out of cardboard. The 
reaction? Ernest’s Director of Design 
Solutions, Mike Martinez says his 
very first thought was: “This is going 
to be so cool.” 

Signal also approached Fender 
Master Builder Paul Waller about the 
project. Paul, who has been building 
Fender guitars for over a decade and 
is something of a legend himself, 
says, “Of course I jumped at the 
opportunity.” So the three Southern 

California companies came togeth-
er to work on a Southern California 
icon: the Strat.
They didn’t know it at the time, but 
this incredible cardboard creation 
would strike a chord around the 
world. When Ernest and Signal 
launched the Fender Strat Card-
board Chaos video in December 
2015, it officially went viral. The video 
received 100,000 YouTube views 
the first day, and within weeks that 
number soared beyond 2 million. 
The video gained attention in the 
press and musical forums across 
the globe, and in just two months 
passed 3 million views.

The Ernest Packaging Solutions 
team loves to see how far they can 
push the limits of what paper can 
do. From snowboards to surfboards 
to bikes, the innovation has been 
impressive. 



Redesigning  
a classic

“
Paul Waller 

Fender Master Builder

I had my doubts about the 
neck. I thought we were 

going to have to improvise 
and use a piece of maple to 

make it work.

When the Fender Stratocaster made its 

first appearance in 1954, the unique vibrato 

bridge not only changed the way guitars 

were made, it revolutionized popular music 

of every kind: jazz, blues, country, and 

of course, rock ‘n roll. The Strat’s sleek 

body shape, with its double cutaways and 

comfortable contouring, made it easier 

for players to get to higher positions on 

the neck. It was also the first guitar to use 

three single coil pickups with a three-way 

switch and spring tension tremolo system. 

The third pickup added a whole new range 

of tones. Players soon discovered they 

could jam the switch in between the first 

and second, or second and third positions, 

to use a two-pickup combination that gave 

them even more range. 

The Strat has been played by everyone 

from Jimi Hendrix to Bonnie Raitt to 

John Frusciante. Sixty years later, it is still 

synonymous with power, performance, 

and playability. As Fender’s most widely 

played guitar, the Strat is a musical icon 

that makes musical icons. To achieve the 

one-of-a-kind Stratocaster sound, Fender 

uses a solid maple core for the neck, which 

must be slim enough to accommodate 

nimble fingers while withstanding 250 

pounds of torque exerted by the strings. 

Paul says when they first started this 

Cardboard Chaos project, “I had my 

doubts about the neck. I thought we were 

going to have to improvise and use a piece 

of maple to make it work.” 

But the team at Ernest was up to the 

challenge. They got right to work to find out 

three things: Could they match lumber’s 

strength using just corrugate, would it 

actually play, and—most importantly—

would it duplicate the iconic Strat sound?



I needed to give them a good core, and they could 
take it from there.

Step 1: Brainstorm
As with Ernest’s previous Cardboard Chaos collaborations with Dave Lee and Marc 

Wierenga from Signal, the first step for Mike and his team was to brainstorm. Dave 

brought them a Stratocaster cutout—the piece of wood that’s left over after Fender cuts 

out the body and neck pieces—to examine, as well as a milled, but unfinished body and 

neck. The team used these to map out the core logistics. 

The next step was to figure out how to layer and bind corrugate to match the traditional 

lumber core’s strength. They talked about flute size and direction, and about what ratio 

would create the best bind without wetting the cardboard. The team used the milled 

neck and body pieces to study the precise placement, function and operation of all 

the various parts that would need to be added later—nuts, bolts, pickups, bridge, 

pickguards, tuners, and strings. Everything you need to actually play the guitar would 

have to work perfectly to produce that powerful Strat sound. 

For Mike, the turning point came when he went to Fender to watch the master builders 

milling the bodies. He knew then what he had to do: “I needed to give them a good 

core, and they could take it from there.” 



Paul Waller 
Fender Master Builder

Step 2: Expert engineering 
First, Mike and his team considered using plain paper instead of corrugate, thinking 

this would allow them to stack more layers and increase the strength. But he says after 

performing tests on various weights and combinations of paper and corrugate, the 

corrugate actually proved to be stronger. The next step was to choose the flute size. Mike 

says, “We tested both B- and C- flute with a heavy liner—what we call a 275 test mullen 

paper with a heavier basis weight—to give it strength.” The C-flute turned out to be a little 

too big, so they chose to use the B-flute, which measures 1/8 inch. 

Flutes are designed to withstand compression on a vertical plane from top to bottom, 

which is why they are so widely used in packaging. The Ernest team knew this strength 

was also essential if anyone was actually going to be able to play the cardboard guitar. 

However, if you squeeze flutes the wrong way, they will collapse—a perfect flute arch turns 

into a jagged arch, and the whole structure fails. To maintain the structural integrity of the 

B-flutes, the Ernest team built a jig, which Mike used to fit the pieces of corrugate one by 

one. He carefully tapped each piece into place using a hammer, making sure it was exactly 

the same level as the rest. This method enabled a good, strong bond between each layer 

without squeezing the flutes. The team also tested different ratios of glue to create the best 

contact between the layers, without dampening the paper. Aligning the flutes also gave the 

guitar an amazing see-through look, making it even more special. 

Mike and his team took trial cores to Paul to test at the Fender Pro Shop. Paul says, “As I 

started shaping the neck, I realized there might actually be enough tensile strength there to 

hang the strings. It was able to hold 8-gauge strings. I said, well, if we’re going to do this 

properly and have people play it, let’s start over. Get me some fresh blanks.” With the fourth 

iteration, Ernest found the perfect combination. By adding extra layers of paper without the 

fluting to give the neck a little more structure, they reinforced the strength enough to make 

it work. According to Mike, “It was a beautiful thing, watching a master crafter at work. You

Aligning the 
flutes also gave 

the guitar 
an amazing 

see-through look, 
making it even 
more special.



didn’t see the science, but you saw the art—he tested each core by feeling it. You couldn’t 

see what he was feeling for, but he knew right away when it was right. He said, ‘This is it!’”

So what was ‘it’? The winning core for both the neck and body was constructed using 

30 layers of 1/8” B-flute lined with doubled up strips of 60-pound paper, and just the 

right amount of glue to create a strong bond while maintaining the integrity of the flutes. 

Wherever Fender would need to add hardware, Ernest used a structural epoxy backfill to 

give the screw something to grip and bite into. Next, it was time to give it some shape.

 
Step 3: Master milling
Once Ernest knew they had created a rock solid core, they handed it over to Paul to work 

his magic. He chose a classic 50’s style cutaway and got right to work. Normally, the millers 

at Fender use an industrial Computer Numeric Control (CNC) machine to shape the pieces. 

But with a CNC machine, you need to draw a vacuum on the block of raw material to 

hold it in place, which was impossible with the cardboard core, because corrugate is not 

solid. So Paul worked with the cardboard core on an old-fashioned machine that was a 

combination driller-press-router. He used it to shape both the neck and body pieces  

by hand. 

According to Paul, “It was very challenging because I had to figure out how to make it look 

legit, and have all the components that it needed to function properly.” It took him 11 hours 

just to get the basic shape right. Once he’d done that, Paul passed the body and neck on 

to the steady hands of multiple other pros, each responsible for adding hardware—pickups, 

bridge, pickguard, tuners, and strings. They also added the steel rod the length of the 

neck to act as a counter-pressure against the strings, the same as they do with the Strat’s 

traditional maple neck. 

All in all, the Fender Pro Shop put between 30 and 40 hours of work into this masterpiece. 

Mike says, “Everyone at Fender just loves their craft. You could feel the energy they were 

putting into this—the idea was so profoundly beyond anything they’d ever thought about. 

They really wanted to get it right. As we saw it start to take shape, they loved it. Everyone 

was really excited.”

Watching Paul 
work was very poetic. 
It was like watching a 

ballet of man, machine, 
and paper.

“
Mike Martinez



Moment of truth

When every last nut, bolt, dot, and string 

was in place, it was time for the real test: 

How would it sound? Luckily, in addition to 

being master craftsmen the guys at Fender 

are also master musicians. They were more 

than happy to test it out. 

Their conclusion?  

“It sounds just like a Strat.” 

Mike says, “When the guys at Fender 

said that, it was music to my ears.” Waller 

agreed, saying, “It sounds really good!  

I would describe the sound as a lot  

brighter and very glassy.”

After the Fender masters had their fill, 

Dave from Signal took the creation over 

to his buddies in a little band called Linkin 

Park. Singer Chester Bennington and 

lead guitarist Brad Delson were just as 

impressed. Chester called it, “The sickest 

piece of anything that has ever been 

made,” and Brad said, “I can’t believe  

that it’s made out of cardboard. It feels  

one of a kind.” 



The Cardboard Strat’s see-through form stands in a class of its 
own, while still delivering the legendary licks musicians and music 
fans everywhere know and love.

Make Packaging Well-Constructed.  
The guys from Linkin Park weren’t the only ones who got excited by the Cardboard Strat. 

Fender displayed the guitar at the biggest ever National Association of Music Merchants 

(NAMM) show in Anaheim on January 21-24, 2016, which was attended by thousands of 

professional musicians from around the world. The guitar was part of Fender’s (somewhat) 

friendly competition between their master builders for the show. Paul definitely had the 

toughest challenge, and he rocked it! 

It was clearly a hit, since he is taking the cardboard creation on a world tour. The YouTube 

video continues to draw views and attention from around the world. And we haven’t seen 

the last of this cardboard creation—Ernest is also in talks to have the Strat showcased in 

the Smithsonian, adding one more icon to this story. 

A high note for packaging.  
Ernest Packaging loves a challenge—and this project presented plenty. By applying 

engineering expertise, working closely with both Signal and Fender, and through good  

old-fashioned trial and error, Mike and his team overcame every obstacle and created a 

truly revolutionary instrument. The Cardboard Strat’s see-through form stands in a class  

of its own, while still delivering the legendary licks musicians and music fans everywhere 

know and love. 

Ernest applies the same engineering expertise, proven processes, and dogged 

determination to every project the team takes on, no matter how big, small, or crazy it 

may seem. Whatever packaging challenge you’re facing, Ernest has the experience and 

expertise to bring it to life. If we can make a legendary Stratocaster out of cardboard, 

imagine what we can do for your business.

Brad Delson 
Linkin Park 
Bass Guitarist
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Contact Ernest today to find out how we can 
help you solve your packaging challenge—and 
rock a solution, together.
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