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Mario Panizza sported a significant 
title on his Bertone business card—
Volvo Project Manager. Nuccio Ber-

tone had personally tasked Mario with the 
critical job of leading the overall engineer-
ing and execution of the 780 production. The 
assignment came with the immense pressure 
of meeting and exceeding the expectations of 
their coveted partner Volvo.

Building a car by hand in the old-world 
Italian coachbuilding tradition meant attend-
ing to the quality and artistry as much as the 
engineering and production. In a factory that 
spanned nearly a million square feet, Mario 
was constantly on the move between meet-
ings in the executive offices with CEO Paolo 
Caccamo and Nuccio Bertone, problem-solv-
ing with the line workers, sending teletype 
messages to his Volvo colleague Sven-Gun-
nar Johansson, the technical project manager 
back in Gothenburg, or grabbing a quick 
espresso from the factory canteen.

The assembly line was never to stop, and 
the five-day workweeks were long. Most of 
the 1,500 workers started promptly at 7:30 
am and worked until 4:30 pm, with a one-
hour break for lunch. No two days were alike 
for Mario—today was no exception.

Mario had just left the Experimental Shop, 
where one-off parts were fabricated, modi-
fied, and tested. He had walked to the end of 
the assembly line to talk to Chris Constanzo, 
in charge of quality control in the final as-
sembly area, where he oversaw 40 workers, 
to address a door panel fitting issue. One 
of the many wall phones, tucked inside a 
brown-framed wall box, rang. Someone an-
swered and shouted to Mario, who walked 
over. He heard Mauro Charriere, who over-
saw the production lines and had the title Vol-
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vo Line Responsible. His voice was agitated, 
as it had been for the last half-hour when he 
first called Mario to come and observe a new 
issue he was working on in the A Shop. Ev-
eryone needed Mario for something.

Mario hung up the phone, hopped on one 
of the many yellow bikes strewn around the 
factory, and peddled quickly to meet Mauro. 
Biking was the most efficient way to traverse 
the sprawling plant with three main areas: A 
Shop for body construction, B Shop for paint, 
and C Shop for final assembly. An additional 
200,000 sq ft had been added to the exist-
ing 750,000 sq ft factory in Grugliasco, on 

the western outskirts of Turin, when Bertone 
agreed to build the 780 back in 1983. The 
small and sporty Fiat X1-9, the Opel Kadett 
Cabriolet, the Bertone Freeclimber, and the 
Lamborghini Jalpa were built under the same 
roof as the 780. But nothing got more atten-
tion than the 780, which had its own space, 
except for the shared paint areas.

Mario arrived in the A Shop and jumped 
off the bike. Propping it up against a stack of 
wooden parts crates, he headed off to meet up 
with Mauro. A Shop is, as the name implies, 
the first step in the production process. This is 
where the frame, body panels, and “skeleton” 

Each car had its own MOAF (Mother of Assembly Fixtures), affectionately called 
Mascherone or big relief mask in English—a theatrical mask that fits over the face of 
the actor. It held the 780 skeleton together with hydraulic and manual clamps while 
it was being welded.

Mario Panizza answers one of the many 
phones on the factory floor and is sum-
moned to another area of the plant.

FACTORY PHOTOS COURTESY OF VOLVO ARCHIVES SWEDEN AND SVEN GUNNAR JOHANSSON
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of the car are welded and fabricated out of 
various steel frames and panels.

There were two primary sources for the 
parts—a significant number were carry-over 
from the 760 and other contemporary Volvo 
models, such as door hinges. The engine, 
driveline, suspension parts, and several of the 
electrical components (e.g. the ECU, radio, 
and switches) also came from other Volvos of 
the day. These parts were shipped from Volvo 
to Bertone, typically in wooden crates, or 
for the larger items on pallets, in a condition 
known as CKD or Complete Knock Down, 
which is a kit of entirely unassembled parts. 
Other parts, such as Bosch ignition coils or 
ABS control modules, were shipped directly 
from the current suppliers to Bertone.

A third category of parts were made by 
Volvo’s existing suppliers but customized 
for the 780. Brose in Germany made the seat 
frames for all Volvos at the time and had 
been contracted to supply the unique 780 
seat guiderails and motors for the eight-way 
adjustable power seats. They also made the 
window regulators and sunroof motors. Other 
companies, such as Golde Rockwell, made 
the one-off 780 sunroof frames and glass. 
GHE Happich, also in Germany and known 
for making many of the VW interior parts, 
made the unique 780 dashboards. TRW Repa, 
whose seat belts were also found on Porsches 
and BMWs, made the front seatbelt pre-ten-
sioners, filled with dynamite, first used on the 
780 as a new safety feature from Volvo.

Stockpiling parts was generally limited to 
a one-week supply due to space limitations. 
“First In, First Out” was the general rule. But 
imprecise timelines, delays, and hand-build-
ing made this more of a goal than a reality. 
The concept was well ahead of the today’s 
just-in-time philosophy, with no shelf time 
and parts computer-tagged and delivered for 
specific vehicles.

Most of the steel panels and components 
used in the A Shop manufacturing were cus-
tom made for the 780 by Italian and Euro-
pean suppliers in Bertone’s own network. All 
body panels, except for the floor pans, were 
custom fabricated for the 780. This fact, inci-
dentally, makes it a real challenge for today’s 
owners to find 780 body parts.

While hand-making body panels was a 
Bertone tradition for decades, the 780 panels 
were outsourced to state-of-the-art suppliers, 
who used molds produced by Bertone from 
the original clay models and massive hydrau-
lic presses to stamp out the fender, roof, and 
rear panels, not to mention the doors, hood, 
trunk lid, etc. This ensured absolute unifor-
mity when it came to fit and quality. The 
completed panels were trucked to Bertone 
and used in the A Shop to assemble the 780 
piece by piece.

There were five main areas of the A Shop:

In the Sub-Assembly Area, the hood, 
doors, trunk lid, rear quarter panel, and the 
substructure that makes up the engine com-
partment (front headlight panel, shock ab-
sorber towers, and the attachments back to 
the firewall and windscreen cowling) were 
pre-assembled. The doors, for instance, were 

comprised of the pressed metal outer skins, 
the inner door steel intrusion crash bars (a 
Volvo safety design), and the pressed metal 
inner door skins that would eventually hold 
the door panels and glass mechanisms that 
would be added later in the C Shop.

Bertone workers assembled a door by lin-

Many parts were shipped from Gothenburg in wooden crates.

w

The rear quarter panel being assembled in the Sub-Assembly Area of the A Shop.
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ing up these elements in a framed jig to be 
spot-welded by hand. Similarly, the sub-
assembly team made the trunk lid by spot-
welding the outer skin to the inner steel re-
inforcements to ensure there was no flex. A 
special caulking filler was used to add even 
greater adherence between the parts and en-
sure no leaks. The assembled parts were then 
placed on rolling trolleys, divided by vertical 
separation pegs, and rolled the short distance 
to the next area.

The Body Assembly Line, which ran the 
entire length of the factory, was the most 
visibly impressive area of the A Shop. Here, 
workers began by systematically welding the 
floor pans and sub rails, the components of 
the engine bay, and the trunk well and rear 
light cross member. The 780 was built as a 
unibody, meaning it was a single unit that 
formed both the body and the chassis. That 
meant there was a lot of connecting to be 
done between the various components and 
panels. Holding the parts in place before they 
were welded was no small task as precision 
was non-negotiable.

The initial subframe was built on a rolling 
platform. It rolled into a massive vice-like 
structure that held together the metal skeleton 
of the 780 with hydraulic and manual clamps. 
The components, like the front and rear inner 
quarter panels and door frames, were pinched 
together against the subframe at precisely the 
right spot. These large clamps were affection-
ately called the Mascherone, which translates 
from Italian into big relief mask. In the same 
way a theatrical mask fits over the face, con-
tours to the shape, protrudes for the nose, and 

recesses for the eyes, this large mask con-
toured around the frame of the 780.

Orange locking braces held the subframe 
while large shiny steel welding guns were 
suspended by cables and black hoses came 
down from the ceiling. It was a colorful sight 
with yellow platforms, for workers to be able 
to stand, running along each side. Along the 
side of the doors were as many as 20 yellow 
clamps, spaced 10 inches apart, running up 
the A pillar, along the side of the roof, and 
back down the C pillar. To add to the color, 
blue control boxes with red, black, and yel-

low buttons controlling the hydraulics, domi-
nated the front of this sprawling contraption. 
Team members affectionately called the 
Mascherone the MOAF, the Mother of As-
sembly Fixtures.

Each car, in line one behind the other, had 
its own MOAF. Two to three workers, decked 
out in royal blue overalls, blue and white B-
embroidered caps, and complete with black 
gloves and big safety glasses, moved quickly, 
spot welding the various panels together. On 
a sidenote, if you look closely at a section, 
such as the metal frame, with the windshield 

A completed side panel in the Sub-Assembly Area waiting to be used in the main assembly line.

Spot welding of the roof skin during the initial framing of the unibody. Notice the 
large yellow ventilation channels surrounding the frame as the worker hand posi-
tions the welding gun.
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removed, where the inner and outer roof pan-
els are joined, you can clearly see that the 
spotwelds are not consistently in the same 
place, but roughly within an inch or two. Even 
with MOAF’s guide rails holding the pieces 
precisely together, the welder positioned the 
spotweld by hand. These slight variations are 
a reminder that this car really was built by 
hand. There were no robots to be found, just 
zealous Italian workers who gauged where to 
place the weld by eye. But make no mistake, 
there was nothing casual or sloppy about the 
construction of the 780.

The framed 780s were transferred by a 
ceiling winch system onto rolling jigs. As a 
final step, they were then pushed around the 
corner to the marriage point of the outer roof 
to the C pillar, one of the most difficult and 
precision-oriented assembly steps. The en-
tire body was mounted on a rotisserie that 
allowed the workers to turn it sideways, so 
they could get direct access to the back corner 
of the roof.

A consistent comment made by Bertone 
workers in interviews was the precision level 
demanded by Volvo. In a 1984 Autocar in-
terview, CEO Paolo Caccamo said, “Volvo 
drives us mad as far as quality goes. Their 
standards are particularly high when it comes 
to resistance to heat, corrosion, cold tempera-
tures, and all gaps and clearances.”

The most challenging gap to get right in 
the entire production process was where the 
roofline met the C pillar. The roof consisted 
of an inner and an outer metal panel. The 

pressed roof panel, covering the entire top of 
the car, fit like a cap over the subframe of the 
roof and was tack welded. The seams were 
hidden behind the glass or inside the upper 
side frame. But the one area that was visible 
at chest level was where the rear of the roof 
met the C pillar, near the top of the rear glass. 
This section showed any imperfections in the 
welding, if not done perfectly. Back in the 
80s, many manufacturers avoided perfection 
in this seam as it was one of the most vis-
ible to car buyers. Mercedes had similar chal-
lenges when making the 500SL and simply 
chose to hide the seam with a trim piece. But 
not Bertone and Volvo.

Mauro Charriere was standing next to a 
shiny 780 body surrounded by several work-
ers in their uniforms, covered by tan aprons 
made of heavy burn-proof material, when 
Mario caught up with him. They had just put 
down a welding torch. He wanted Mario to 
take a look at one of the new solutions they 
had come up with for making the difficult C 
pillar seam.

Volvo had consistently expressed concern 
over maintaining the integrity of the metal 
zinc coating by insisting that Bertone not 
grind the seams after welding, setting up a 
potential future rust problem. Auto & De-
sign magazine explained, “One of the hard-
est problems to get past was Volvo’s desire 
for double-galvanized sheet metal for all the 
coverings and all the structures coupled with 
the coverings. The need to have the sheets 
zinc-plated both inside and out often caused 

problems, because during the electro-galva-
nization process micro balls of zinc would 
deposit on the surface and mark the sheet 
metal, creating flaws and causing great waste. 
In the mid-80s, Bertone was the only manu-
facturer in Italy to have overcome these prob-
lems, and in Europe there is but one builder 
able to do the same.”

So, a lot of effort had gone into making 
sure that the steel was never compromised 
when welding and forming the 780’s body. 
But it was a steep learning curve for Bertone 
because, like most coachbuilders of the day, 
they had for decades used basic hand tools to 
fabricate the sheet metal. When panels were 
joined, they were welded, and then ground 
smooth. And while the sparks went flying, the 
grinding not only removed the zinc protec-
tive coating, it also compromised the thick-
ness of the metal. Volvo insisted that only a 
fractional percentage of the metal for the en-
tire body could be compromised by grinding. 
Most car sheet metal is in the 0.5 to 0.6 mm 
thickness range. Thicker metal is considered 
more metal plate than sheet metal. The 780 
metal had to be equal or greater than 0.7 mm 
at all times. This explains why a 780 weighs 
3,500 pounds, some 700 pounds more than 
the average car today.

Mauro asked a worker to demonstrate the 
new approach to Mario. From the beginning, 
they knew that this seam would have to made 
using a process called brazing, rather than 
welding. Brazing differs from welding in that 
the temperature is considerably lower and w

The body after the tedious and complicated C pillar welding and brazing was completed, which took 30 minutes per car.
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does not melt the sheet metal. Welding liter-
ally joins metals by fusing them using high 
heat and there is always a risk of burning 
through and making a hole. It also requires 
more grinding to render a smooth surface.

But brazing is labor- and time-intensive. 
Mauro looked at his watch and noted the time 
as the worker began to braze. Moving at a te-
dious snail’s pace, the worker moved his hand 
across the almost 8-inch seam in one pass. He 
held the torch, kept on a low heat level, in one 
hand and a tin and copper rod in the other. He 
was obviously trying to control his breathing 
so as to not move his body or hands unneces-
sarily. Even a short pause could cause a burn 
or build-up of material that would require the 
entire seam to be started over. To be certified 
to do this seam, you had to train with a se-
nior body fabricator for an entire month be-
fore being given the authority to work alone. 
Mauro’s watch showed almost four minutes 
when the worker stopped and said, “L’ho 
completato” or “I have completed it.”

Mario looked on with excitement but con-
cern. Four minutes and that was just the first 
pass. This didn’t include time to allow the 
seam to cool and then for gently grinding and 
filling in any imperfections. And that was just 
the one side, the other would have to be done 
as well. Mauro confirmed it would be slow, 
but explained a worker would be on standby 
to rotate with the person brazing, so that there 
would no delays from breaks or fatigue.

It would require a full half-hour per car to 
complete the two C pillar seams, but Mauro 
reminded Mario that this method would en-
sure the quality demanded by Volvo. Mario 
readily agreed but thought it was going to 
require some explaining to Nuccio, who was 
already concerned that the completion time 
of the 780 already in excess of 50 hours—al-
most twice that of the other cars in the fac-
tory. Well worth it, however, given the luxury 
level of the car they were making.

With the C pillar seam completed, the 
body was finally ready to move to the Move-
able Parts Assembly Area, the third section 
of A Shop. To get there, it rode on simple 
carts, known as jigs, with four 8-inch casters, 
not unlike a Disneyland ride, except instead 
of being pulled by a cable system they were 
towed by a small tractor. Pegs stuck down 
at the front and back of the cart, following 
a track in the floor, ensuring it would stay 
on the correct path as it moved through the 
A Shop.

As the body arrived in the area, it was sur-
rounded by more trolleys and bins filled with 
doors, hoods, trunk lids, even gas tank doors, 
all having been pushed over from the initial 
sub-assembly area. Here the larger parts were 
connected to a ceiling-mounted cable system 
that lifted them up and over to the 780 body 
to where workers lowered the part so it could 
be installed on the body. They hand-tightened 

the bolts and did their best to get the proper 
gaps and alignments. Later in the C Shop, 
when the rubber gaskets and door strikers 
were installed, a final adjustment would be 
made to get the gaps exactly right. The 780, 
with its doors, hoods, and trunk lid installed, 
was now looking more and more like a com-
pleted car. It was then rolled to Metal Finish-
ing, the fourth section of the A Shop.

Metal Finishing was in the back corner of 
the A Shop. The track that the cart followed 
turned 180 degrees and turned back towards 
the main floor of the factory. As the name 
implies, metal finishing served the purpose 
of giving the entire body a full inspection 
along with slight buffing or tweaking of any 
of the welded sections. Workers, under high-
intensity fluorescent lights, visually scanned 
each panel and felt over the surfaces with 
their hands. If an area looked questionable, 
they would use a variety of tools, like one of 
several buffers that hung from the ceiling on 
coiled pneumatic hoses, to smooth it out.

Mario had left the demonstration with 
Mauro and was headed back to the execu-
tive office when he noticed a group of people. 
Something was going on in the metal finish-
ing area.

He walked over, curious what they were 
discussing. In the group were Roine Lundin, 
who served as Volvo’s quality control person 
and lived full time in Turin, Davide Dirocca, 
plant manager, and Valter Sergio Gorrea, who 
was speaking rapidly and pointing at the rear 
quarter panel on one of the 780 bodies.

Ronie was saying something that the Ber-
tone workers had heard countless times be-
fore, “It has to be perfect.” They would also 
recount that one of his frequent expressions 
was, “That is not acceptable.” In many cases, 

he would demand that they corrected the met-
al on some sections. It was not uncommon 
to find imperfections that required significant 
rework. Rather than holding up production, 
the defective panel, such as a door or trunk 
lid, was taken from another car. This was the 
fastest way to keep the assembly line mov-
ing if the supply of the required panel from 
the sub-assembly area had run out at that mo-
ment. No 780 body could move on to the B 
Shop to be painted if the metalwork was not 
fully correct.

At the center of the group stood Valter, who 
had joined Bertone in 1984 and was in charge 
of purchasing and sourcing raw materials as 
well as overseeing the tooling and stamping 
of the metals. He was pointing to the rear 
fender of the 780 that was sitting under the 
bright fluorescent lights. Mario heard him ex-
plain that they had finally solved one of the 
biggest mysteries that had held up production 
on and off for the last few weeks. The inspec-
tors in the metal finishing area kept finding 
small dots in the metal panels. It didn’t look 
like something was spilled or sprayed on the 
metal, more like the metal itself was show-
ing signs of a structural defect. This could 
certainly not be tolerated. During the last few 
weeks, Valter and a colleague from Bertone 
had spent a good bit of time at the metal sup-
plier’s plant, trying to test and ensure that 
the steel was of the highest quality. The fear 
was that the supplier was not using premium 
grade metal. This was not a Fiat after all, but 
a Volvo, and no corners were to be cut.

Both the raw steel supplier and the press-
ing sub-contractor, who stamped the steel 
into recognizable 780 parts, were absolutely 
insistent they were using the right metal and 
following all the protocols. Yet the reality 

The bodies ride on jigs that follow a track, moving from the final inspection area at 
the end of the A shop before going into the B Shop to be painted.
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was that Bertone continued to find these de-
fective, spot-covered steel panels. Imperfec-
tions like this can interfere with the primer 
to properly adhere to the metal, so a solution 
had to be found quickly since the produc-
tion line was being held up until the problem 
could be corrected.

Valter was explaining to the small group 
that they had even switched to a new raw 
steel supplier, but the spots were still there. 
Something was going on inside the stamping 
supplier’s factory. The good news was the 
problem had been solved. But no one would 
have guessed how. After exhausting all op-
tions, they paid to fly in a renowned “metal 
expert” to meet at the plant.

The expert had arrived promptly at 8:30 
am, but at first glance he was hard to take se-
riously. Unlike the Bertone team, who were 
dressed in their Italian handmade suits, he 
was wearing shorts, sandals, and white socks. 
He also had an odd personality and was fum-
bling around with the various plastic bottles 
filled with testing solutions from his brief-
case. He spot-tested four panels while ev-
eryone waited patiently. Finally, he stopped, 
looked up at the roof of the factory, pinched 
his face in an odd mad scientist expression, 
and then loudly declared, “Your problems are 
coming from the roof.”

Valter and the Bertone team were con-
vinced they had called a crazy man to help. 
But the expert went on to explain that it 

was April and the trees were dropping their 
seeds. If they wanted to fix the problem, they 
needed to close the roof windows, as the 
seeds from the trees were blowing in and set-
tling on the freshly stamped panels creating 
the discolorations and imperfections. At this 
point, anything was worth trying. To every-
one’s delight, the first panel produced with all 
the windows closed was free of the mysteri-
ous spots.

They all laughed at Valter’s story, thinking 
how thankful they were that the problem had 
been solved. Production could continue and 
no more bodies would have to be crushed, 
which was Bertone’s policy. Valter later told 
how this experience taught him an important 
lesson in life: don’t be so quick to try to solve 
a problem yourself, but trust others, even if 
they don’t seem to fit your expectations in the 
beginning. The tenacity to keep working hard 
to solve problems, while being gracious to 
others, is something working with Volvo real-
ly taught him. But for now, the 780s sitting on 
the carts with the “seed-free” steel were ready 
to be moved to the final stage of the A Shop.

The Final Cleaning and Inspection area 
was to ensure that everything was truly clean 
and ready for the B Shop and the cataphoresis 
process, also known as electrostatic paint im-
mersion. The car bodies were literally dipped 
into a giant bath where all surfaces, inside 
and out, were coated with a paint sealing lay-
er. This protective base paint coat adhered to 

the bare metal due to a continuous electrical 
current that was sent into the solution. It was 
a critical step, creating a strong corrosion bar-
rier and allowed for a better grip of the base 
and clearcoat paints.

The bright lights shined down from the 
ceiling and sidewall, spaced every few feet, 
to ensure enough consistent light to bathe the 
780 bodies in a spotlight. Gloved workers 
were going over every inch and using clean-
ing solutions. If they found so much as a fin-
gerprint, or even the slightest amount of oil 
or impurity, it would prevent the primer from 
adhering properly to the metal.

Mario heard his name shouted from over 
in the B Shop, where the painting was tak-
ing place. He jumped back on the bike and 
peddled quickly to address the next issue to 
ensure the assembly line kept moving. The 
paint shop was always a lively place. Adding 
to the excitement was a one-off paint color 
that had never been used before on a 780. 
This car was being specially made for a very 
important recipient… n
To be continued in the next issue of Rolling.
Part 1 can be found in 
the Sep-Oct issue of 
Rolling.
Davies Owens lives 
in Boise, Idaho and 
can be reached at 
davies@780coupe 
.com.

A finished 780 in the C Shop. Notice the yellow bike—one of many—used to move about the huge plant.
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