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Who is this book for?
As you've got this far, and you’re reading, the glib
answer to rhetorical question is: it's for you!
Seriously, if you're interested enough in trumpets,
flugelhorns and all things brass, we're pretty
confident you’ll find things to inform and entertain
you in our little book.

When we put the The Brass Book together, we
didn't make too many assumptions about how
much the reader would know about the subject.
Just as it’s possible to be a very competent driver
with little understanding of how the engine works,
you can be a superb horn player without even
knowing what the parts of a trumpet are called.

We decided to name all the parts before we got
into too much detail. That way, if you're not
completely sure which parts we’re discussing, you
can always refer back to p4, where we literally ‘spell
it out’ by disassembling a horn and labelling every
single piece.

Although Taylor Trumpets mostly focuses on
contemporary horn designs, the company never
loses sight of the iconic designs of the past that
have brought us to this point. We hope you will
enjoy our stroll through some of the great
instruments of the 20th Century, and find the
chapter an aid to informed purchasing if you wish to
acquire any of these instruments yourself.

Much of The Brass Book is dedicated to design
and manufacturing considerations in various parts

of a horn, especially the mouthpiece, leader pipe
and bell. While we realise the chances of you
attempting to make these components is slight, we
encourage all players to have a better
understanding of how their instruments are put
together, and why.

Too often, players are presented with misleading
notions by the fanciful poets who work for
advertising agencies. In their world, darker metals
conveniently produce ‘smokey overtones’ while
anything that looks silver is said to sound ‘bright’.
(We've even known such claims to be made of
coloured lacquers!)

We’ve made it our mission to cut through all of
that, and show that a mouthpiece, or a horn, is a
holistic product that combines several key design
criteria. Our aim is to help the player to make
informed choices, not blind him/her with what might
pass for science.

Just as your doctor would prefer to offer lifestyle
advice than see you in the surgery, we have
included all the tips you need to keep your horn in
peak performing order, all in a chapter on routine
maintenance.

But horns are a lot of fun too! Our final chapter
sees Andy T turning a stock Vincent Bach
Stradivarius into an instrument with a really modern
vibe. Check out some of the cool custom horns at
the end of the chapter, as well.g

Simon trained in brass manufacture
and repair, alongside Andy Taylor, at
French horn maker Paxman Musical
Instruments. After seven years, and he
estimates 1,000 French horn bells,
Simon went into pro audio sales, which
proved to be a foundation for a career
as a technology writer and editor.

His specialist subjects are: musical instruments, pro
audio, broadcast and computer-based digital media. He
was also the co-founder of Playmusic magazine. You can
find him on-line at many media-related forums under the
moniker ‘simoncroft’.

Andy is a multi-instrumentalist who
started to learn the trumpet while at
school. It wasn’t long before he was
second trumpet in his Regional County
Youth Band.

Andy has been making brass musical
instruments since 1974, when he joined
Paxman Musical Instruments as a trainee. Specialising in
bell-making, Andy later became involved with research
and development of new models, learning much about
the physics of brass instruments from Paxman’s designer
Richard Merewether.

Today, Andy heads up Taylor Trumpets, which designs
and hand-builds trumpets, flugelhorns, cornets and
mouthpieces for customers around the world.
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The question of what
attracts a would-be
player to a brass
instrument, rather than
say strings – and more
specifically leads a player
to specialise in the
trombone, the trumpet or
tuba – is one that has
barely been addressed.
Yet even the most casual
observer can often spot
which end of a social
gathering is being
propped up by the brass
section and which is
occupied by a genteel gathering of string
players.

Both groups of musicians are from the
same species but they come in totally
different shapes. They usually order different
drinks and they can certainly have very
different perceptions as to the optimum sound
level for a conversation! You might say that
brass players don’t need to be washed with
the delicates – and that lung power comes in
useful.

But are all tuba players stout fellows, while
trumpet players behave like the leaders and
trombone players are of a patient disposition?
Well, that’s the way it would be if we lived in
such a predictable world that all Geminis were
chatty, all Virgos were tidy and everyone’s

Mum baked really
good cakes.

The reality is that –
although playing brass
is certainly physical
work – players come in
all shapes and sizes,
across race and
gender. In fact, the
very diversity of brass
players places
demands on the
instrument maker,
especially when tailor-
making a mouthpiece.
As we discuss in this

book, players do not come in a single size,
with a single set of facial features, so a ‘one
size fits all’ approach will not work.

At this point, we should add in the other
major factor that accounts for the great
diversity of mouthpiece designs, instrument
bore sizes, preferences in materials, and so
on. Any brass player who is dedicated to their
art has in their head a sound that they striving
for. This sound will have been forged by the
musical styles they have grown to love, the
specific instrument they play and the sound
made by the players they most admire. Again,
part of the art of making a horn or mouthpiece
for a specific player is getting inside their
head and helping them to move towards that
target tone.g

What makes for a horn player?

John Coulton: Major orchestral player

Claude Deppa: Afro/jazz fusion specialist
Samvel Avetisyan: Popular Latin trumpet soloist

Brass Book
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The Brass Manual – Naming Parts
Chapter: The Brass Family

The parts of a trumpet
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Before learning how to maintain brass musical instruments, it is a good idea to learn the names of the
constituent parts. For one thing, it will make the rest of this book a lot easier to understand.

Readers who are new to the world
of brass musical instruments may
be surprised to discover how
many component parts an
instrument can be reduced to –
often using nothing more specialist
than a small screwdriver.

That is not to say it is a good
idea to take an instrument apart
‘just for fun’. Once components
such as valves are out of their
casings, they are much more
prone to damage. It is also
important to realise that putting an
instrument back together correctly
requires more knowledge that it
took to take it apart.

Ultimately of course, we are
encouraging readers not to be
afraid of taking musical
instruments apart, but you’ll need
to refer to the chapter ‘Brass
instrument maintenance for
musicians’ before we get to that.

Naming the parts of a trumpet
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French Besson
All modern trumpets can trace their roots
back to the French Besson models made from
the 19th Century to the mid-half of the 20th
Century. These instruments were directly
copied by Elton Benge, amongst others, while
makers including Vincent Bach and FE Olds
have used the Besson design as their starting
point.

The story of Besson brass musical
instruments began in 1834, when a young
Gustave Auguste Besson rented a small shop
in Paris in order to begin to apply what he had
discovered in the emergent science of
acoustics to the design and manufacture of
musical instruments. Amazingly, not only did
the business grow rapidly but the Besson
‘prototype mandrels’ were still considered
definitive by musical instrument designers

more than 100 years later.
Due to demand, Besson opened a branch

in London in 1851 and, as a 1958 Besson
catalogue shows, a complete range of
instruments came to be distributed in the US
through C Bruno & Son. These instruments
were supplied not just to leading individual
musicians but to entire bands and orchestras
in universities and colleges.

By this time, triggers on the first and third
valves to aid intonation were a common
feature on Besson trumpets. Remarkably, the
valve guides used at this time were made of
Teflon, a material virtually unheard of until it
was popularised through its use as a non-
stick pan coating in the 1960s. (Despite a
popular belief that Teflon was developed by
NASA during the space race, it is in fact a
Dupont brand name for PTFE, a material
discovered by accident in 1938.)

As with many brass musical instrument
brands, the history of Besson is a
complicated one. Throughout the 1980s and
until the late 1990s many – but apparently not
all – Besson trumpets were made by the
American maker Kanstul (or at least, workers
from that company). However the story is
further muddied by the fact that the initiative
to recreate the classic French Besson designs
came in 1983 from what was then the Boosey
& Hawkes Buffet Crampon Inc.

(As an interesting historical aside, a 1958 An adjustable finger ring was a feature by 1958

Mellow yellow: The Besson 1958 catalogue

The previous Century – and the
one before – saw the emergence
of innovative and iconic horns
that collectors and players seek
out as definitive designs and a
means of emulating their musical
heroes. There can never be a
definitive list of these but here is
a personal selection.

Iconic horns of yesteryear

8
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Besson catalogue specifically
showcases “Hydraulically drawn,
wrinkle-free tubing”. When one of the

authors visited the now sadly defunct Boosey
& Hawkes factory in London in the late 1970s,
hydraulic presses were still absolutely key to
consistent, high-volume manufacture.

Probably due to the confusion regarding
the origin of the later Besson instruments,
many a fine horn has been sold for what are
frankly ‘bargain basement’ prices. The most
desirable instruments are those made in
France.

Harry B Jay
Columbia cornet
Ask almost anyone to name
the instrument played by
Louis Armstrong and they
will reply ‘trumpet’ without a
moment’s hesitate.
However, the answer is only
partially correct because he
actually began his career
playing cornet, and only
switched to trumpet in the
late 1920s. (There is some
debate as to exactly when
the switchover took place but it seems highly
unlikely that Armstrong put down the cornet
one day, never to touch it again, so it is
probably more appropriate to think of him
increasingly favouring the trumpet over a
period of time.) When Armstrong landed a
prestigious job playing cornet on a riverboat in

the early 1920s, he was able to afford a truly
fine instrument, so he bought a Harry B Jay
Columbia model. These remain reasonably
collectable, although not to the extent of his
signature trumpet.

Selmer Louis Armstrong
Special trumpet
Launched in 1933, this model is essentially
the same as the Selmer Challenger that Louis
Armstrong had started using the year before,
but renamed and with fancy engraving, to

help the
maker to
capitalise on
the
association.
Nonetheless,
this Selmer is
an extremely
significant
horn, as it
accurately
represents
both the
vehicle Louis
used to drive
the trumpet

to hitherto unheard-of heights and the
aspiration of a generation of players who
would follow in his footsteps.

Today, an original Henri Selmer Louis
Armstrong Special in good condition is a
collector’s piece with a high price tag. For
players with slightly less deep pockets, but a

hankering for the authentic tone, it is worth
knowing that Selmer also offered a
similar horn named the Nat Gonella
Special in honour of the Louis

Another very similar model is the Selmer Nat Gonella
Special. The one seen here has been lovingly restored –
from the collection of Marc Caparone

The Selmer Louis Armstrong is essentially a fancy
version of the Challenger but as player associations go,
it doesn’t get much better than this 1933 model – from
the collection of Richard Church

An HB Jay Columbia is not only a fine cornet to play, it’s a looker

8
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Armstrong-inspired trumpeter, bandleader
and singer from England. These tend to
command a little less in the marketplace.

Martin Committee trumpet
First produced in the 1940’s (but predated by
the Handcraft Committee, which appears in a
Martin catalogue in 1938) the most sought-
after of Martin trumpets derives its name from
the ‘committee’ appointed to contribute to its
design. Eminent names in the committee
included Elden Benge, Foster Reynolds,
Vincent Bach and Renold Schlike, although
Schlike would later claim that he alone
actually designed
the instrument.

Many great jazz
trumpeters have
favoured the
Martin Committee.
This includes Miles
Davis, who
continued to play
a Committee
throughout his
varied and
innovative career.
Chet Baker, Al Hirt
and Maynard
Ferguson are all
associated with
the Martin
Committee but the
most universally
recognised

examples undoubtedly belonged to the
legendary Dizzy Gillespie, who played a
Committee with a specially upturned bell from
1954 (as well as King instruments, among
others).

By Gillespie’s own account, his trumpet
first gained an upturned bell due to an
accident in 1953, after two dancers bumped
into the instrument when it was on its stand.
The jazz legend apparently liked the sound,
and so became the player of the most
distinctive horn in the history of music.

However, British journalist Pat Brand later
claimed that Gillespie had tried out a trumpet
with an upturned bell in England, as early as
1937. Although he is mainly associated
with Martin instruments, Dizzy also
played a King Silver Flair with upturned

The Brass Book Chapter 3 – Iconic Horns of Yesteryear Page 7

Miles Davis stuck with one
trumpet throughout his career –
a Martin Committee

Whether it was really the work of several players, or
designed by one man alone, the Martin Committee
trumpet is almost revered for its dark, smoky tone8

8
The most expensive trumpet in the

world: Dizzy Gillespie’s Martin
Committee with upturned bell sold

for $55,000
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bell from 1972 and had played King Super
20 trumpets since 1947. He was given a
Schilke in 1982. Dizzy’s unique Committee

was sold at a Christies auction in 1995 for
$55,000.

The most valuable Martin Committee
trumpets are those with serial numbers
between 140,000 & 210,000. Depending on
whose date estimates you believe, this
equates approximately to the years 1940-
1958. However, this calculation is somewhat
contradicted by the observation that players
generally believe the instruments declined in
quality after 1956.

Martin was to repeat the Committee
concept for trombones in the late 1930s,
when it appointed nine players to the
committee that helped to define the model it
released in 1939. This was a few years after
the same concept had been applied to the
Martin Committee range of saxophones.

After several changes of ownership, Conn-
Selmer eventually acquired the Martin brand
in 2004 but production ceased in 2008.

Vincent Bach
Stradivarius trumpet
An eminent orchestral trumpeter in his own
right, Vincent Bach was virtually forced into
mouthpiece making after a botched
‘improvement’ by a repairman rendered his
own mouthpiece unplayable.

After a period of remodelling existing
mouthpieces and making some of his own,
Bach started mouthpiece production from his

own premises in 1918. Bach trumpets
followed in 1924. They were well received,
and it was apparently due to players referring
to them as “a real Stradivarius of a trumpet”
that led to the adoption of the name as a
brand shortly thereafter. (The trademark
application was filed in 1925.)

Unlike some of the instruments we have
highlighted in this chapter, the widely
respected Bach Stradivarius range contains
many variants and is associated with a great
number of leading players in both the
classical and jazz fields.

After approximately 40 successful years in
the musical instrument business, Vincent
Bach sold his company to Selmer in 1961,
when he was 71 years old. The company
continues to follow and develop Bach’s
original designs, while his mouthpieces
essentially created a standardised set of
dimensions by which other mouthpieces are
gauged today.

Rightly or wrongly, it is the Bach trumpets
that were made in New York before
production moved to Indiana in 1965 that are
the most highly regarded, and this is reflected
in the price they command today. (Production
at the Indiana plant suffered severe setbacks,
notably a three-year strike that started in 2006
and saw only around a third of the original
workers return when it ended.)

However, from a collector’s point of view, it
is of critical importance in which New York
location a Bach trumpet was made.
The company moved from New York
City in 1953 to Mount Vernon, New

8

8

Above: Vincent Bach (right) inspecting a valve assembly.
Below: The third Bach factory
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York. It is the trumpets made in New York
City that are regarded as the crème de la
crème.
As an approximate guide, Bach trumpets

bearing a serial number lower than 11,000
were probably made in New York City but
readers are advised to learn considerably
more about the distinguishing features of
these instruments before purchase.
(Identifying totally original instruments is made
harder by the fact that during the Second
World War, the Bach company was forced to
‘mix & match’ components in
response to a much reduced parts
inventory. It takes experience to tell a
trumpet that left the factory with
parts from more than one model, as
opposed to one that has been
assembled at a later date.)

King Silver Tone/Silver
Sonic trombones and
trumpets
While many manufacturers started
out making trumpets and only
branched out into trombones as part
of a general diversification,
trombones were central to the HN
White Co product range from the
very start. Indeed, it is said that
Henderson N White personally made the slide
on every trombone the company sold from
1894 to 1908.

His design collaborator was a Cleveland
trombone player by the name of Thomas

King, and Henderson engraved the
earliest bells with the words ‘The
King’ as a tribute to the local player.
So it was that King became a brand
of trombone, trumpet, and soon a
whole range of brass musical
instruments. (The company later
diversified into woodwind, then
strings and gained something of a
reputation for the quality of its
double basses before selling this
division to the Kay Bass Company
in 1965.)
In the second half of the 1920s,

HN White introduced sterling silver
bells to its trombones, achieving
enhanced tone, with greater clarity,
along with a generally more pleasing

quality. With their elaborate engravings, these
vintage Kings were also arguably some of the
best-looking bells ever produced. The
Silver Tone bell became available on
many instruments in the King line-up,

King Artist No. 2 Silver Tone Liberty trumpet, 1938 –
pictures courtesy The HN White Company LLC

As this image from 1940 illustrates, HN White had grown
by that time into a large and successful instrument
maker – picture courtesy Conn-Selmer

‘King’ only became a
brand after it appeared on
bells as ‘The King’ on HN
White’s instruments – pic
courtesy Conn-Selmer

8
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although it was rebranded Silver
Sonic in 1950.

Silver-belled King instruments
generally remain eminently collectable,
not just because they are beautiful but
because they are very playable
instruments. This applies to King
saxophones as well as trumpets and
trombones.

As noted elsewhere, legendary
trumpeter Dizzy Gillespie played a
King Silver Flair trumpet from 1972
and throughout the 1980s. This
instrument was subsequently
presented to the Smithsonian Institute,
where it is on display.

Today, HN White King trombones
are still played in bands all over the
world. Following Henderson’s death in
1940, his wife and daughter ran the
business successfully for 25 years
before selling it in 1965. Today the
brand is part of the Conn-Selmer
group.

Olds Recording trumpet
The date on which Frank Ellsworth Olds made
his first brass musical instrument is apparently
lost to time but it was almost certainly a
trombone. A patent number that appears on
early Olds trombones can be dated to 1912,
giving us the first definite point in time.

By 1928, experimental work on a trumpet
had begun but Frank was never to see it go

into production, as he died suddenly. It was
under his son Reginald’s leadership that the
company produced its first trumpets the
following year.

During the 1930s, Olds produced many
highly regarded trumpets, of which the most
iconic is arguably the Recording model we are
highlighting here. Players who own an Olds
Recording trumpet frequently comment on the
many styles of music to which the instrument
is suited and often express the opinion that if
it is only possible to own one trumpet, this is

the one to have.
It seems likely that the Recording

model was one of the later additions,
which made the timing of its launch
unfortunate, in that production at Olds
and other musical instrument makers
across the US was all but halted by
World War II.

By the early 1970s, FE Olds & Son
was part of the giant musical instrument
conglomerate CMI, owners of famous
brands including Gibson and Epiphone
guitars. In 1979, having failed to find a
buyer at an acceptable price, CMI
decided to shut down the Olds factory
and sell off the assets. In so doing, the
company inadvertently ensured that the
Olds Recording trumpet would become
one of the most sought after and
treasured trumpets in the world.

Buyer beware: After this time, the
Olds name was sometimes used on
instruments imported into the US. These

are generally held to be of much lower quality
and their value today would be a fraction of
the ‘real thing’.

Conn ʻLadyfaceʼ
Unlike our other iconic instruments in this
chapter, the ‘Ladyface’ description refers to a
style of engraving, rather than a specific
model. In fact, it doesn’t even define a
specific musical instrument, as the
Ladyface engraving can be found on

This entry in a 1947 Olds catalogue makes it clear that the Recording model is
aimed at players working in the motion picture industry.

8
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period trumpets, trombones and
saxophones.

Although Conn instruments were
frequently adorned with an attractive
engraving, it is the ones that feature a lady
that command the best prices (in much the
same way that a pretty woman is a popular
subject for a tattoo, or the decorative artwork
on a hot rod). However, there are other factors
that determine how collectable a Ladyface
instrument might be.

Some of the engravings were originally
quite crudely executed, while others have
more artistic appeal. (Generally speaking, the
ones from the late 1930s and 1940s are the
most finely done, whereas by the 1960s many
have taken on what can be most kindly
described as a level of abstraction.) In
addition, any unlacquered bass instrument is
likely to have had the engraving eroded and
softened by decades of cleaning and this will
also affect value.

Oddly enough, it’s the Ladyface
instruments that look clean and clear that are
most sought after, even if they no longer play
particularly well. To an extent, they have
become collectable and ‘iconic’ beyond their
practical value as musical instruments.

Couesnon flugelhorn
A particular favourite of American jazz trumpet
players in the 1950s, the Couesnon flugelhorn
remains a desirable instrument today, due to
its sweet tone. Many players assume that the

Couesnon company is today defunct. That
isn’t so, but is it fair to say it has seen a
considerable decline in its fortunes since
1911, when it employed around 1,000
workers and occupied 11 separate
manufacturing units.

The origins of the company go all the way
back to 1827 but the Couesnon family took
over in 1883, by which time the manufacturer
had already established a good reputation for
its percussion and woodwind, as well as
brass. The company continued to grow in
reputation and stature, winning many awards
and exporting extensively into the US, often
under the brand of local musical instrument
retailers, or distributors.

By the 1930s, Couesnon was such a
prolific supplier of musical instruments to the
massive marching band market in its native
France, it almost enjoyed a monopoly at the

high-quality end of the market. (Oddly, its
trumpet factory in Paris was located next door
to the F Besson trumpet factory, and it must
be said that offerings from the two makers are
difficult to tell apart.)

The music scene in the 1950s and 60s was
markedly different to the pre-war years
and it is at this point that the Couesnon

This is a relatively ‘late’ example of the flugelhorn,
dating from 1965, by which time Couesnon’s fortunes
were on the wane

8
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that are most

commonly
found,

examples of
brass with this

distinctive
engraving

includes
trumpets and
sousaphones



story takes a distinct downturn. Despite its
best attempts to attract orchestral and
jazz players, the Couesnon brand failed to

gain any significant market share, so as the
marching band market dwindled, so did the
maker’s fortunes.

By the 1960s, the company was effectively
breaking up, as factories were sold in the face
of falling revenues. Worse was to come in
1968, when a fire badly damaged its main
factory, destroying not only a key part of its
manufacturing capability but also historic
records regarding models, serial numbers and
the like.

The once lucrative US export market was
all but closed to Couesnon in 1978, when
major musical instrument manufacturer
Gretsch (today operating under the umbrella
of Fender Musical Instruments Corporation)
cancelled its distribution agreement.

Since 1999, the Couesnon name, factory
and remaining tooling has belonged to a small
family-owned company called PGM, which
started out in the drum-making business.
PGM Couesnon – as the company is now
known – has around 25 employees and
makes only brass band instruments. This
includes three models of flugelhorn.

At the time of writing, the flugelhorns are
available in small numbers in countries
including the US but, as they are handmade,
there is a waiting time of a few months. When
jazz players first realised the potential of
Couesnon flugelhorns, they were easy to find
and could honestly be regarded as ‘cheap’.

Today, they are sought after and prices for
truly playable examples have risen, although
they are still affordable compared to the more
modern horns aimed at professional players.

Echo Cornet
As with other double bell instruments, the first
echo cornets date from somewhere around
1880. At this remove, it is probably impossible
to say who built the first example but F
Besson is a good contender. There are also
surviving examples from Boosey & Sons,
Brown & Sons, Conn, Courtois, Holton and
others. Other makers certainly featured an

echo cornet in their catalogues but it is
uncertain whether they had any takers, given
that it has always been a somewhat specialist
instrument.

No cornet maker is likely to have been
intimidated by the prospect of an unexpected
order for such an instrument, as the cornet is
basically as standard but with an added
diverter valve for a smaller bell with an integral
mute, the effect of which is not unlike playing
through the classic Harmon mute. The
combination of reduced volume and a more
subdued tone from the second bell makes for
quite a convincing repeat, or echo effect.

There are minor variations on the

The Brass Book Chapter 3 – Iconic Horns of Yesteryear Page 12
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It doesn’t take a great deal of imagination
to work out where the echo comes from
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theme: most have the muted bell facing
forwards and most allow the muted echo
bell to be detached when it is not needed

(which, to be honest, is most of the time).
Probably because of the somewhat limited
application for this instrument, the
manufacture of echo trumpets was pretty
much over by 1920 and it is unlikely in this
age of digital effects that there will be a mass
revival. None-the-less, it remains a unique and
strangely affecting instrument that almost any
cornet player would like to own.

Jazzophon trumpet
One look at this instrument tells you exactly
why you’d want one – visually, it’s cooler than
an art deco cocktail shaker with ice in it. As a
musical instrument it’s probably not the most
practical choice, which accounts for why even
the players of the ‘jazz age’ couldn’t bring
themselves to buy it in any significant
numbers.

Although stylistically, the Jazzophon owes
much to the saxophone, it is essentially the
trumpet version of an echo cornet but
dressed for a wild night at The Savoy. It has
two bells, of which one is ‘normal’ and the
other is fitted with a trigger-activated wah-
wah mute.

As with any engineering solution that
creates more problems than the apparent
limitations it sets out to solve, the
Jazzophon was ultimately destined to a
footnote in history – but what a stylish

looking footnote that is.
Surviving examples of the Jazzophon from

around 1930 can be found branded CA
Wunderlich but that was probably a
distributor, rather than its maker. Others are
often unbranded. Finding the precise origins
of the instrument is harder than it might
appear, however. Richard Oskar Heber was
producing a range of brass musical
instruments under the Norma brand at the
time. The Normaphon – a single-bell

instrument shaped liked a saxophone – was
its solution for bands that wanted to look as if
they had a saxophone player but could only
find capable brass players. (The Normaphon
was also considerably cheaper than a
saxophone.) CA Wunderlich was a distributor
for the Norma range.

It would be very convenient to believe that
Heber made/developed the Jazzophon for CA
Wunderlich but the truth is more complicated.
The first known advertisement for the
Jazzophon dates from 1926, this from a
Czech manufacturer and distributor. Another
advertisement followed shortly afterwards,
from another company in the region that was
also a manufacturer and distributor. However,
both advertisements were predated slightly by
the granting of what was the German
equivalent of a short-term trademark for the
Jazzophon to Franz Xaver Huller.

Like others in this story, Huller was based
in Graslitz, an area on the then Czech/German
border that was known as the ‘music store’
into the first quarter of the 20th century, due to
its prolific output of musical instruments. On
that basis, working out ‘who-done-it’ is
probably impossible when it comes to the
Jazzophon; there are simply too many
characters with the ability, the opportunity and
the motive.

Alas, Jazzophons are so rare, an estimate
of value is extremely difficult. As there are few
surviving examples, any sale price would be
determined by an equally select group of
collectors.g

8

Rarest of the rare: this version
of the Jazzophon has a trigger
activated wah-wah mute
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Richard Church is a trumpet and cornet player based in the UK.
Although he has played in brass bands, orchestras and dance
bands over a span of 50 years, he today plays New Orleans jazz
almost exclusively. These are some of the highlights from his
collection of 30 horns, many of which are trumpet/cornet pairs.

One manʼs iconic collection In his own words
“My passion as a
cornet and trumpet
player is now New
Orleans style jazz,
though I started in
brass bands some
50 years ago,
progressing into
orchestras, dance
bands etc,” says
Richard Church.
“At that time, the
names of Bunk Johnson, Kid Howard, Dede Pierce, Kid
Thomas and Percy Humphrey meant nothing too me. But as I
discovered them on CD, through the help of other musicians,
a whole new world opened up.
“It was then that I wanted to use the same (now vintage)

instruments that they had. With help from Andy Taylor, I first
got the King Silvertone trumpet, which was soon paired with a
King Silversonic cornet.
“It was quite strange that every time I got another horn,

along came its brother,” Richard says. “I bought a Buescher
Truetone 400 off the internet and took it to Andy for
refurbishment. When he saw it, he remembered an absolutely
battered Buescher trumpet that he had acquired in the States,
but had done nothing with. Well, eventually it was restored to
as-new condition, and they now make a lovely couple!”
Although Richard’s stated intention is not to buy any more

horns, they seem to keep on finding him. For instance, the
Selmer Louis Armstrong Special was discovered in a loft.
“All my horns are played at gigs,” he says, adding: “The

problem can be which one to take!”
Buescher 400 True Tone cornet 1949 (left) and trumpet 1950

Player and collector: Richard Church

8
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Conn ‘Ladyface’ trumpet, 1928

Conn ‘Ladyface’ trumpet, 1928

Olds Opera trumpet 1969

Conn Super Constellation trumpet 1968

8
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Olds Super trumpet 1952 Olds Super trumpet 1952

Olds Super cornet 1952 Olds Recording trumpet 1974 8
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Olds Mendez cornet C1950 Olds Recording Cornet 1965

King SilverSonic long model cornet 1960

King SilverSonic long model cornet 1960

8
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Conn Victor cornet 1955

Conn cornet 1924

Conn cornet 1924

Conn New Wonder cornet 1925 8



The Brass Book Chapter 3 – Iconic Horns of Yesteryear Page 19

Antoine Courtois Bflat/C trumpet 1950s

Antoine Courtois Bflat/C trumpet 1950s

Antoine Courtois Bflat/C cornet 1950s Selmer K modified C1965 8
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Taylor Armstrong trumpet replica, contemporary

Taylor/Bach hybrid trumpet

King Silver Tone trumpet 1935

King Silver Tone trumpet 1935
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Material considerations
Brass is not the only metal used in the
construction of ‘brass’ musical instruments. In
fact, even instruments that are predominantly
made from brass often have receivers, braces,
slides and other parts made from the more
durable nickel silver. Many of the most
common alloys used in brass musical
instruments are however either brass with the
percentage of copper to zinc modified, or with
a third metallic element added. These changes
affect both the hardness and the colour of the
resultant alloy.

Standard ‘yellow brass’ is an alloy
comprising 70% copper and 30% zinc,

whereas nickel silver comprises 63% copper,
27% zinc and 10% nickel. (Despite the name,
nickel silver contains no silver whatsoever.)
The third common alloy used in musical
instrument making is ‘gold brass’, which
typically comprises 85% copper and 15%
zinc. All three alloys are used to make leader
pipes, bells and other parts of the instrument.

Players are also likely to encounter
instruments made of gilding brass, red brass
or rose brass. Manufacturers use all three
names and the alloys can contain anything
from 85-90% copper. The 90% copper alloy
tends to be called red brass because at that
percentage, the result is coppery in
colour. ‘Rose brass’ tends to be used

This instrument from
Taylor Trumpets clearly
shows the difference
between the nickel silver
used on the slide
receivers and garland,
the yellow brass used on
the leader pipe and flare
and the rose brass used
on the spout

Design and manufacture In horn-making, almost every
aspect of the design and
materials chosen has some
bearing on the performance of
the instrument as a whole. In this
chapter, we take a look at not
only how crucial parts of the
instrument are made, but also the
range of materials they can be
made from.8
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to describe one of the two lesser copper
mixes. Pure copper – as opposed to an
alloy – is a popular choice for flugelhorns.
Solid silver is sometimes used as the bell

material for trumpets, trombones and also
saxophones. The King Silversonic range is a
case in point. Although some players swear by
the tone silver bells produce, it is an expensive
option and can be a risky business for the
maker. Most bells and spouts are formed from
sheet but a percentage of these inevitably fail
to make the grade and end up in the scrap
box. With silver sheet costing much more than
most other alloy alternatives, over-thinning the
metal during manufacture is an expensive
mistake.

Electroforming
For this reason, manufacturers tend to prefer
the less risky technique of electroforming the
entire bell from silver plate on a metal
mandrel, or former. Once the bell has built up
sufficient thickness in the tank, it must still be
cleaned, a rim put on the flare and the spout
bent to the required shape. Fortunately,
electroformed bells bend quite nicely because
the silver is pure plate, so it’s soft and there’s
no seam to crack.

Many players express a preference for one
material over the others but some wrongly
attribute characteristics to the metal that
rightfully belong to the bore of an instrument.
The size of the bore – especially as the taper
approaches the bell – has a tremendous effect
on the tone of an instrument. Unless a player

has listened to and analysed a considerable
amount of instruments, there is likely to be
some confusion between the two, as well as a
considerable number of other variables. The
late Richard Merewether, a fine professional
horn-player and designer of world-class
French horns for Paxman Musical Instruments
(where both authors trained) addressed this

subject in a brochure from the 1970s.
“Individual players have a predilection for

one alloy or another, yet the difference
between metals (in horns otherwise identical)
is not so pronounced as that heard when two
players blow the same horn in turn. If any
generalisation can be made about alloys
aside from human considerations, one

8
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would submit that yellow brass makes for a
warm sonority, that gold brass gives a
delicious, veiled sound persisting even into

fortissimo, whereas nickel silver brightens
and, so to say, condenses the tone into a
crisp clarity.

“A body of opinion, seemingly contradicting
this last statement, stems from the fact that
the first nickel silver horns widely distributed
were of much larger bell-taper than the brass
ones then in common use. A considerably
‘darkened’ tone-quality was attributed to the
alloy (wrongly we think) rather than to a
radically different bell profile.”

So far, the metals we have discussed are
used primarily in the main tubing of an
instrument. For the parts that are subject to
mechanical wear or stress, it is preferable to
use more durable materials.

Nickel silver with a 10% nickel content is
malleable enough to form bells but an alloy with
15% nickel silver is arguably better for tuning
slides, as it is extremely hardwearing. The
downside for the maker is that it burrs when
lathe turned and blunts tools quickly. That said,
it looks almost like chrome when polished and
resists corrosion better than brass.

The one instrument that put the main
slide through an absolutely punishing
amount of wear and tear is, of course, the
trombone, as the slide is in almost constant
use. Here, even nickel silver isn’t hard
enough and cupronickel (also known as
copper-nickel or cupernickel) is the material
of choice. It is an alloy of copper that

combines nickel with strengthening
elements, such as iron and manganese. A
typical mix is 75% copper, 25% nickel, plus
a trace amount of other metals.

Cupronickel is not only extremely hard-
wearing, it is also highly resistant to
corrosion. However, it is also difficult to
work, being more like stainless steel in its
consistency and overall reluctance to bend
or cut. For this and other reasons, trombone
slide repair is often a job for the specialist,
rather than the interested amateur.

Even more hard-wearing and resistant to
corrosion is stainless steel itself, the
formulation of which is achieved by adding
10-11% chromium. This metal is sometimes
used in the manufacture of up-market trumpet
and flugelhorn valves, as well as custom
mouthpieces.

Titanium is a very durable but lightweight
metal that is used in high quality rotary valves,
especially in double and triple horns, where
the additional weight is a significant factor.
However, this material requires specialist
cutting tools and will only be found on
instruments built for professional players.g

“A considerably ‘darkened’ tone-
quality was attributed to the alloy
(wrongly we think) rather than to
a radically different bell profile.”

Garlanded bells provide an ideal opportunity to make
creative use of the contrasting appearance of copper or
brass and nickel silver

8
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Although there are some differences between
the high and low brass, due to size – and
there are specific types of mouthpiece
associated with specific instruments – much
of what there is to learn about mouthpieces is
fortunately, universally applicable. We say
‘fortunately’ because there is a lot to know, so
the more application there is for what you’ve
learned, the greater the incentive to get stuck
into the detail!

One potential variable in mouthpiece
design is the length, which will affect tuning
and intonation. In reality, this dimension has a
standard of close to 88mm for a Bb trumpet,
as this has been found to work well. A
common trick is to shorten the mouthpiece
slightly, as this makes the instrument play a
little sharp. For lead players – or those who
struggle with the upper register, or tend to
play flat – this is an easy fix. However, there is
more to shortening a mouthpiece than simply
cutting a section from the shank, for reasons

that will become clear when we consider
other aspects of mouthpiece design.

(The mouthpiece for a C trumpet is around
6.5mm (¼ inch) shorter than that of a
standard B♭ trumpet. Some B♭ flat players
use a C mouthpiece to sharpen the upper
register. For the benefit of readers who
may be curious, placing a B♭
mouthpiece into a C trumpet is not at

It is probably impossible to over-emphasise the importance of the
mouthpiece to a brass player and the quality of the music they
produce.While most brass players are happy to try new models of
instrument, they’ll tend to do so with ‘their’ mouthpiece – at least, in the
first instance. And while some players stick with their ‘first love’, others
embark on an endless quest to find the perfect mouthpiece for them.

A variety of Vincent Bach trumpet and trombone
mouthpieces – picture courtesy of Conn-Selmer.

Mouthpiece design

8
The parts of the

mouthpiece

Bite

Throat

Shank

Backbore

Cup
Rim
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all beneficial!)
The cup and rim are most important

aspects of mouthpiece design as these
are the elements in contact with the

player’s face. Mouthpiece catalogues often
use somewhat subjective phrases such as
‘soft’, or ‘flat’, or ‘cushioned’, when describing
the attributes of mouthpieces. In order to
understand how changing a mouthpiece
creates these characteristics, it is necessary
to identify exactly which part of the
mouthpiece affects each one.

The ‘bite’ is the part of the mouthpiece
where the curve of the rim meets the onset of
the bowl that forms the cup. The contour of
that transition can be soft, or it can have an
‘undercut’. The term is slightly misleading
because the amount of metal cut away is
negligible but it feels to the player that the cup
falls away at that point.

A little bit of bite – especially on a shallow
mouthpiece – gives the inner part of the lip
increased grip. A softer transition, that is more
rounded at that point, doesn’t give that grip.
But everything you change on a mouthpiece is
a process of action and reaction. For every
enhancement, the player will pay the price
somewhere else.

Peering over the rim
A rounded inner rim is probably less tiring to
play on. You can get through the entire gig with
the same feel. If you have the bite on the
inside, it’s almost like artificial grip. All the time
the lips are in form, it’s fine. But the minute the

muscles start to relax and the player loses grip,
they’ll find they’re really fighting the instrument.

Classical players, who need to remain in
control over long periods of time, tend to play
with a slightly more rounded contour at this
part of the mouthpiece. Someone who really
wants to ‘bang it out’ will probably go for more
bite but if their lip goes as they’re coming up
to that super-high G, there will be no chance
of recovering in time. Endurance
considerations are definitely the downside of a
mouthpiece with a pronounced amount of bite.

There are also tonal considerations. A
rounded transition from the rim to the cup will
generally produce a softer, warmer tone and
with more control. Bite in a mouthpiece gives
more attack. It’s like a set of sports tyres that
will make sure the car stays on the road.

The roundness of the rim across the
middle section is primarily an issue of

comfort. Some players like the profile to be
fairly flat, others prefer it very rounded – and
many players have a preferred profile
somewhere in between. A semi-flat profile is
a popular option.

A ‘cushioned’ rim is slightly wider
externally, allowing the round-off to be gentler
that would otherwise be the case. Although
this is theoretically more comfortable,
spreading the pressure of the rim over a
greater area of the face with a cushioned rim
has a downside. Typically, the player will
unconsciously press the mouthpiece to their
face harder in order to achieve a proper seal.
This sets in fatigue at an earlier stage than the
player might have hoped.

So the comfort of the cushioned rim comes
at the cost of reduced endurance. In the end
however, personal preference is the
biggest factor when fashioning the

From left to right (in exaggerated form): rounded rim, cushion rim and rim with bite

8
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external profile of the rim.
Some mouthpieces have an edge on

the outside of the rim, as well as a bite on
the inside. While a rounded cup is appropriate
for a trumpet, players tend to select a
mouthpiece with a more pronounced outside
edge for the cornet. A cornet is less reliant on
pressure, so the player should not press so
hard. The harder rim profile soon sends a
warning sign to any student who forgets this!
Unkind though it seems, a mouthpiece with a
hard edge is a constant, tactile teacher when
it comes to contact pressure.

A cornet player tends to produce a softer,
almost creamy sound, precisely because
he/she presses against the mouthpiece
relatively softly. This tends to mean that a
cornet player approaches the trumpet
somewhat like a cornet. Regardless of the
mouthpiece they choose for the trumpet –
which is likely to have a rounded rim edge –
the cornet player’s embouchure has already
been developed by the mouthpiece they
learned on.

Conversely, a trumpet player confronted
with a cornet will tend to stick with the
‘pushier’ embouchure they have learned from
the instrument they started on.
Unsurprisingly, the result is a cornet that
sounds like a trumpet.

For the most part, this explains the
difference in tone between US and European
cornet players. US players tend to come to
the cornet having already formed their
embouchure on the trumpet, whereas

European players typically learn the cornet as
a first instrument. As a result, US cornet
players have a distinctly trumpet-like edge to
their playing. In case this is taken as a
criticism, it should be added that there is
considerable mutual admiration between the
US and European cornet and trumpet playing
communities.

Equally, on some high-note mouthpieces –
such as those made by Schilke – what we
might call the ‘table’, or tilt of the rim is
different to most mouthpieces. Whereas the
rim generally slopes away towards the
external edge, on a mouthpiece designed for
higher-register trumpet playing, it can slope
down towards the cup. This places the
strongest grip at the outside of the rim and
focuses the energy into the middle. It’s not
always very comfortable but it can help the
player to deliver the required performance.

In oneʼs cups
Two general descriptions of cup profile are C
or V, the latter being the preferred cup for
French horn and flugel. As the terms imply, C
cups are more rounded and bowl-like,
whereas V cups are more straight sided.

(On cornets and bigger mouthpieces, such
as used for the tuba, this part of the
mouthpiece is often referred to as ‘the bowl’,
because that is exactly what those large, C
cup mouthpieces look like. Because the tuba
is such a large instrument and requires a
commensurately large amount of air, a V cup

tuba mouthpiece is totally unheard of.
Similarly, there are no tuba equivalents to the
shallow C cups used on lead trumpet
mouthpieces.)

Until the 1950s, V cups were the norm
across many brass instruments. Although it
might be supposed that a V cup would the
more efficient design for channelling air into
the instrument, the C cup gives the player a
small reserve of air, and a certain back
pressure, that works better for most
instruments. The advantage to the player is
enhanced tactile feedback, or to put it another
way, they can feel what they are doing more
easily. This has the benefit of better tuning.
That said, a V cup produces a distinctive,
warm tone, which is a major factor amongst
French horn players.

The deeper a cup is, the broader the tone
will be, overall. The payoff is range, because a
deep C cup makes it more difficult to play in
the higher register, which is an important
consideration for many players of high brass
instruments. On the other hand, it makes for a
rich tone and aids the production of notes in
the lower register.

Shallow C cups aid the production of notes
in the higher registers. Such mouthpieces do
not have a great deal of internal volume, in the
sense of cubic air capacity, but do produce an
immediate response. There is no ‘give’, or
elasticity, in such a small volume of air, so it
will go ‘straight down the hole’.

However, there is a limit to how far this
strategy can be followed because there

8
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comes a point where the player’s lip
‘bottoms out’, by impacting the bowl itself.
Where that limit is varies from player-to-

player and a major variable in this respect is the
ethnic origin of the player. This is considered in
the box-out called Ethnic Issues (p29).

Depth is just one parameter. The wider the
diameter of the rim – as measured across the
internal of the mouthpiece wall – potentially,
the bigger the tone and the greater the
available volume. ‘Wide and shallow’ is the
modern design formula for many lead trumpet
players.

But as the internal area expands, so the
control demanded of the player increases,
because more of the lips now form the
‘speaking area’. This is a payoff many more
experienced players are prepared to accept
because the rewards in terms of fatter, fuller
tone, are considerable. Conversely, students
typically start off with a narrower than average
mouthpiece, as it is easier to control.

One of many paradoxes found in
mouthpiece design is that some players
graduate from a narrow diameter to a wider
one, only to return to the narrower one in later
years. Essentially, they learn the embouchure
control required for a wider mouthpiece but
reach a stage in their career when they decide
to opt for a narrower one again, because the
marginal gains in tone/volume no longer seem
worth the continual physical exertion.

A natural question to ask at this point is: “If
a wide mouthpiece makes for bigger tone and
a shallow mouthpiece makes for a better

upper register, isn’t a wide/shallow
mouthpiece the ultimate design?” While this
has undoubtedly been the trend in trumpet
mouthpiece design, it must be stressed that
the practical range of this strategy is small.

The cup transitions into the throat at the
bottom of the bowl. While most modern
mouthpieces have a C cup and French horn
mouthpieces use a V cup, the flugelhorn
mouthpiece has a combination of the

The Taylor mouthpiece on the left has a V shaped cup, while the one on the right is C shaped

8
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two. Close to the rim, it is certainly a C cup
but, as it nears the throat, it takes on the
depth of a V cup. Many cornet

mouthpieces are much the same. Older
flugelhorn mouthpieces, in contrast, are very
similar to those of the French horn. However,
the introduction of a deep C makes the
flugelhorn more ‘user friendly’ to trumpet
players, who constitute the majority of
flugelhorn players (although some are
primarily cornet players).

Some of the richest flugelhorn tones are
arguably produced by French horn players,
used as they are to a V profile mouthpiece.
This gives them an embouchure that is perfect
for the flugelhorn. To this extent, French horn
players would seem the best suited to playing
flugelhorn as a second instrument but this
seldom seems to happen in reality. This may
be because the flugelhorn is seen mainly as a
jazz instrument.

A similar design approach can be seen
today in other mouthpieces, including those
for trombone and high-note trumpet playing.
(Tenor trombone mouthpieces can be found
with either V or shallow C cup profiles.
Although the mouthpieces are big, players still
need to reach high notes.) Typically, a shallow
C cup, with a certain amount of bite and a
relatively flat table, which then transforms into
a V as it nears the throat. This hybrid design
approach allows for a very fast transfer of air,
due in part to the reduced capacity of the
chamber.

(It should be noted that this is not simply

the
subjective

impression of a
player – research

has led to the development of similar profiles
in seemingly unrelated areas, such as the
design of water nozzles for fire engines. In
fact, water is a very good medium when
attempting to model the movements of air as
it exhibits somewhat similar characteristics
but has the great advantage of being visible.)

As with all mouthpiece parameters, there
comes a point where introducing too much V
into the throat end of the cup is counter-
productive. As the air capacity increases, the
mouthpiece becomes harder to control. There
is simply too much air.

At the other extreme, an acute transition
between the cup and the throat throws up its
own problems. The lack of continuity between
the two parts of the air system causes
turbulence, resulting in an inconsistent and
unsatisfactory performance. (These are much

the same aberrations as
effect poorly designed
compression driver/horn
combinations in public
address systems, where
turbulence and
diffraction effects result
in audible distortion.)

So far we haven’t
said much about

mouthpieces for members of the
bugle family, such as the euphonium, baritone
and tuba. Actually, these three have
remarkably similar, deep C cup, mouthpieces.
The exception in the family is the tenor horn,
which usually sits halfway between small
brass and big brass in terms of its overall
mouthpiece dimensions. However, the shank
size is the same as a trumpet, which provides
trumpet players with an opportunity to play a
good party trick.

Placing a trumpet mouthpiece into a tenor
horn enables the same sort of high-note
gymnastics as on the trumpet itself. This is
quite impressive trick to a non-specialist
audience, as it creates the impression of
unrivalled technique compared to ‘normal’
tenor horn players. Equally, trumpet players
can get an interesting tonal effect by placing a
tenor horn mouthpiece into their trumpet.

Clearing the throat
For any given instrument, there is a
throat bore that can be considered

8
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Baritone and tuba mouthpieces share the
same deep C cup as euphonium

mouthpieces, as with this example from
Denis Wick – picture courtesy of Conn-

Selmer
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Ethnic issues
As anyone who regularly makes mouthpieces for jazz
musicians will know, the embouchure of the typical black
player is different to that of a white player, because their
lips are somewhat bigger. Therefore, they need a
mouthpiece that is right for their face, not a hypothetical
player with Caucasian features.

Unfortunately, many teachers and manufacturers fail
to address this issue. This leaves a lot of black students
learning on mouthpieces that are not ideal for them,
often causing them to make adjustments to their
embouchure as a result.

It is very important when making custom mouthpieces
to understand getting the right fit for your client’s
physical build and playing style is the key to the whole
exercise. Otherwise, they might as well just walk into a
store and buy one.

Whether you are making a mouthpiece, or simply
helping someone to choose one, it’s worth bearing in
mind that very shallow cups and larger lips don’t work
well together because of the tendency for the lips to hit
the back of the cup and choke the note completely.

Similarly, the rim size should be taken into account
when matching mouthpiece to player. Smaller lips and
smaller rims can work well together because there is still
a proportion of the rim that is supported by the less
fleshy areas of the face surrounding the mouth.

Players with larger lips are likely to find the same
mouthpiece uncomfortable because the entire of the rim
is being supported by the fleshy part of their lips. In
addition, a lot of the muscle control lies in the areas of
the face surrounding the lips. For these reasons, it is not

uncommon to see black players positioning the
mouthpiece slightly to one side.

Possibly because brass instruments were developed
in the early years against a background of largely white
musical development – for instance for orchestral music
– a large proportion of mouthpieces are still of
essentially Caucasian proportions. While the larger
mouthpieces used on the lower brass make any ethnic
distinction largely meaningless, on an instrument such
as the French horn, the difference is close to critical.

Generally, for the high brass, a black player will need
more support across the rim – which equates to a
broader, ‘cushioned’ rim wall – along with a slightly
increased rim diameter to give better support. The same
logic applies to white players who have more generously
proportioned lips.

Music teachers should assess, very early on, whether
each student has a suitable mouthpiece. After all, no
responsible sports teacher would dream of sending students
onto the track with shoes that were too small for them.

For it to be comfortable, a mouthpiece needs to be supported by the areas around the mouth, as shown of the left.
If a mouthpiece is mainly supported by the lips – as shown on the right – it will rapidly become uncomfortable
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‘standard’. On a trumpet for instance, it is
around the 3.7-3.8mm mark. (One thing
that we learn from this is that anyone

considering altering the throat of a
mouthpiece is likely to need a set of drill bits
graduated in far finer increments than the
average set from the DIY store.)

Over the years, the ‘standard’ bore size has
increased somewhat, partly in response to the
enhanced air delivery techniques modern
players are taught. In simple terms, a bigger
throat equates to more air and therefore more
volume – but only if the player can deliver and
control it. It’s fair to say that the performance
parameters of playing techniques and the
instruments players use have grown hand-in-
hand, not unlike sportsmen/women and sports
equipment. As the performance level goes up,
so do the expectations of the equipment.

One aspect of the throat’s dimension that
seems to attract little discussion is its length.
This is probably because it has less affect on
the feel of the mouthpiece than the throat’s
diameter. None-the-less, the straight section
plays an important role in steadying the
airflow. While there is undoubtedly a range of
measurements within which a workable length
for the throat sits, we do not believe that this
can be expressed as an absolute quantity.
Practical experimentation shows that if the
throat is too long, it strangles the notes, while
if is too short, the instrument produces some
notes less well. It would appear to be the case
that the former problem is primarily a question
of impedance to the airflow, while the latter is

because at different frequencies, there is a
variable in the minimum length of throat
required for the air to become ‘coherent’ and
free from the effects of turbulence.

We believe that the optimum throat length
is actually a function of its diameter. While we
do not consider throat length to be by any
means the most critical parameter in
mouthpiece design, we would advocate a
‘holistic’ approach to the subject, on the
basis that the performance of any
mouthpiece depends on its success as a
complete system.

Stronger players and particularly those in
search of more volume, will often go for an
increased throat size but this is a strategy to be
approached with caution. On a trumpet, for
instance, a throat diameter bigger than 4mm will
be exceptionally difficult to control due to the
lack of back pressure within the cup. Although
the instrument will deliver more volume, the
constant need to deliver high velocity into the
mouthpiece will be fatiguing and quieter, subtler
passages will be difficult to deliver. Because of
this, great tone and high volume don’t
necessarily sit together very easily.

The standard throat size of a flugelhorn or
cornet mouthpiece is bigger than that found
on a trumpet, although the rim diameters are
not noticeably different. A flugelhorn is not
played with anything like the dynamic power
of a trumpet, in fact the flugelhorn sounds
considerably better when it is not approached
with athletic ambition. This is perhaps the
opposite of what we would infer from the
greater throat diameter, which tells us that the
size of the throat has to be considered in
relation to the instrument for which the
mouthpiece is being designed.

8
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Louder and louder
It would be a mistake to think that brass players
necessarily ‘want’ to get louder but those playing
in contemporary band settings are largely forced
in this direction in order to be heard. This isn’t
just a brass-versus-guitars kind of issue either.
Once you have louder trumpets next to you,
you’ll be wanting a louder trombone… and so it
goes on.
Trumpets have definitely been at the forefront

on the move towards louder instruments but
that’s down to physics as much as egos. It’s
harder to make a larger brass instrument, such
as a trombone, louder without making major
sacrifices in the tone department. On any
instrument, ‘loud’ tends to be the enemy of
‘subtle’ but on a trombone, there is a distinctly
raspy quality that creeps in with the increase in
volume.
In a modern band setting, part of the solution

undoubtedly lies with appropriate use of sound
reinforcement technology – not just the sound
balance the audience hears ‘front of house’ but
the monitor mixes that go to the musicians. If
players can’t hear themselves properly, they are
inclined to believe they are not loud enough,
even if they are popping the ears of the first five
rows out front.
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Backbore
considerations

Continuing our journey through the
mouthpiece, past the throat, we come
to the backbore. The backbore is
shaped with a specialist cutter and the
first thing that becomes evident when
looking at these cutters is that the rate
of taper and length of backbore varies
from one type of instrument to
another. For instance, a trumpet
backbore is longer than that of a
flugelhorn but is narrower at the throat
end and wider at the exit, compared to
a flugelhorn. Controlling the size of the
backbore on a custom mouthpiece is
often down to how far the cutting tool
is pushed in.

The backbore conforms to much
the same rules as the throat, in that the bigger
it is, the bigger the resultant tone but the
harder the mouthpiece is to control. The
bigger backbore also delivers more dynamic
range, meaning that louder passages can be,
well, louder! This applies to all brass
instruments but brings us neatly to the
question of whether the taper of the backbore
is straight, or concave. (When we say
‘concave’, we mean the profile of the
backbore itself, which is the result of using a
convex cutter.) This is a question of personal
preference, rather than being associated with
any particular type of instrument but in either
event, the backbore taper is usually very close

to, if not absolutely, straight.
An important factor on all mouthpieces,

with the exception of those for the French
horn and flugelhorn, is the size of the
backbore as it exits the mouthpiece. This is
because it affects the way it lines up with the
venturi of the lead pipe. On most instruments,
these measurements are standarised to within
a relatively small tolerance. However, players
will often change mouthpiece when they
change to a new instrument and a major
factor here is a mismatch between the
backbore of the mouthpiece and the venturi of
the lead pipe. It is perhaps unsurprising to
discover then, that the general concensus

between players is that a
Bach instrument plays
better with a Bach
mouthpiece, a Yamaha
instrument plays better
with a Yamaha
mouthpiece… which
strongly suggests that
an exact match is better
than even a close match.

You might be tempted
to think that the
objective is therefore to
create an absolutely
seamless transition
between the mouthpiece
and the venturi but it’s
not quite as simple of
that. This is because of a
factor many players

know simply as ‘the gap’. This is the distance
between the end of the mouthpiece shank and
the onset of the lead pipe, which of necessity
will be the diameter of the external of the
shank. The strange thing is, a small amount of
gap has a beneficial effect through most of an
instrument’s range and only becomes a
liability when attempting to play very loudly
and very high. It seems to be that a small gaps
acts as some kind of ‘buffer’. Alas, too much
gap and there is a vortex effect, which is
detrimental.

So how much gap is optimum? There is
probably no scientific answer to that but
there are players who have discovered a

8
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This cross-section clearly shows the gap between the end of the mouthpiece shank and the receiver
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gap size that seems to
represent a ‘sweet
spot’ for them and will

go to great lengths
(pardon the pun) to
recreate that gap
whenever possible.
Generally speaking, the
gap is 1.5mm-2mm on a
trumpet but, in the world
of custom building,
‘generally speaking’ isn’t
really what you’re aiming
for. (On bigger
instruments, this gap
increases – to about
10mm in the case of a tuba.) There is also a
mundane, practical reason why there has to be
‘some’ gap, as Pony Shanks (over) explains.

External dimensions
As the picture shows above, the external
dimensions of trumpet mouthpieces in
particular have changed over the years, with
the trend being towards heavier, thicker walls
that are less likely to allow any of the player’s
energy to be dissipated through them. The
mouthpiece on the right is the oldest and
appears almost flimsy by today’s standards.
The mouthpiece in the centre has added mass
to the bowl, while the one to the left takes the
concept still further.

Arguably, the most important feature of later
mouthpiece functionally isn’t so much the
general increase in the wall thickness of the

bowl, it’s the abandonment of
the purely decorative beading.
Lathe-turned on the traditional
design, this leads to a wall
thickness between the beads
that must be very little. The
Vincent Bach Mega Tone
mouthpiece, for instance, is a
very practical design that has
found favour with many
trumpet players in the
classical as well as
contemporary music fields.

Many players today –
especially in jazz – favour a
much heavier mouthpiece

construction, which in turn necessitates a
heaver receiver construction. This creates a
very distinctive look to the instrument, as there
is no obvious end to the mouthpiece and start
to the receiver (indeed, on some instruments,
the two are actually fixed together).

There is no doubt that, in the hands of the
right player, a mouthpiece of this kind of mass
can deliver an exceptionally hefty payload into
the instrument. However, unless the
instrument is a good match for this type of
mouthpiece, the energy is likely to be
dissipated elsewhere in the overall system.
This is one reason why instruments that are a
good match for a mouthpiece of this type are
so heavily braced – the object is to transfer as
much energy as possible to the bell, with
minimal inefficiencies along the way.

Similarly, these modern mouthpieces are

heavy, so it’s important to think about balance
in a very literal way. Couple one of these
mouthpieces with a light trumpet and you’ll
have an instrument that handles very strangely
indeed. As an analogy: if you’re going to put a
V8 engine in a Model T Ford, you’d better be
prepared to beef up many other aspects of the
design, from the suspension, to the brakes
and the engine mounts.

Again, this is why it’s necessary to look at
the whole picture – from player to bell – and
not just think about mouthpieces in isolation.

Mouthpiece materials
Most mouthpieces are made from brass, then
silver or gold plated – or even left raw for a more
modern, oxidised look. Brass that machines
easily, known as ‘free machining brass’, has
a certain amount of lead added to it.

The ornamental beading and light construction of the
traditional Jupiter 7C is in stark contrast to the much
heavier Taylor S14

From left to right: Classic Olds Mendez, King
and Jupiter trumpet mouthpieces

8
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Although we don’t know of any instances
where people have been made seriously ill as
a result of contact with the small amount of

lead involved, some people exhibit allergies to the
metals commonly used in mouthpiece
manufacture. However, this is highly unlikely to
have anything to do with the tiny percentage of
lead used in free machining brass.

Allergies to nickel and copper are far more
common and this can be a problem even
when a mouthpiece is plated for a number of
reasons, including a) the plating seldom
provides a 100% barrier to the underlying
metal and b) nickel is often found in other
metals, including gold, unless it is of an
exceptionally high grade. Unfortunately, nickel
is one of the most likely alternatives to brass
when making mouthpieces

For players who are highly allergic to one or
more of these metals, one solution is to
fashion the rim from a non-metallic substance,
typically Perspex (known as Plexiglass in
north America). This material is easy to
machine for anyone experienced in working
with brass, although it has a tendency to tear
if overheated by machining or polishing too
rapidly. The best way to connect the metal
mouthpiece to the plastic rim is with a fine
thread, which needs to be cut with some care
if the two halves are to connect accurately.
Unfortunately, the solution still leaves a metal
cup, and the likelihood of intermittent contact
with the player’s lips.

An alternative is a mouthpiece
fashioned from stainless steel but there

8
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Although we have explored the sonic implications
of ‘the gap’ between the mouthpiece and the
venturi, there is a very practical engineering
reason it has to exist, at least to some extent. The
shank of the mouthpiece is tapered and only
secures the mouthpiece in the instrument’s
receiver when the two components are firmly
touching. If the end of the shank were to hit the
start of the venturi before the taper had fully
bedded in, the mouthpiece would be loose.

Given that the union between the two tapers
will always be subject to wear over the years,
leaving just a tiny gap between mouthpiece and
venturi is likely to cause trouble, because the
mouthpiece will sink lower into the receiver over
time. This is not uncommon and the usual fix is to
remove a little off the end of the mouthpiece. On
older instruments that have a particularly thin
receiver, the issue is not confined to wear as the
successive insertion of the mouthpiece will actually
expand the receiver over time.

It must be said that the whole arrangement by which the
mouthpiece is conventionally held in place is fatally flawed
because it is based on aMorse taper. Invented by Stephen
Morse in 1860s, these tapers were specifically intended as a
way of holding drills and the like in chucks using nothing
more than a forceful push. Small wonder that so many
mouthpieces end up jammed in instruments – that’s what
the Morse taper is designed to do!

Unfortunately, once the world has adopted a system
– however flawed it may be – it is hard to drop it in
favour of a better one. Let us not forget that the

QWERTY keyboard was originally designed to slow
down typists, so that they did not jam the keys of early
mechanical typewriters. Equally, the gauge of railway
lines around the world is based on the width of tracks
left by Roman’s chariots (hence the joke that size of
seat you get on a train today is dictated entirely by the
width of a Roman horse’s backside).

Because of this reluctance to abandon the ‘installed
base’ of existing instruments and perhaps opt for an
alternative that enjoys very little demand at first, very
few manufacturers have dared to abandon the Morse
taper. It should be said however, that Taylor trumpets
offers mouthpieces in a fit unique to its own instruments
as well as in standard fit.

The mouthpiece of the left has a traditional Morse taper shank,
the one on the right has a slightly different taper, favoured by
Taylor Trumpets because it is less prone to jamming.

Pony shanks
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are more complications here. Firstly, not all
stainless steel formulations are the same.
Although all involve the addition of some

amount of chromium to the steel in order to
inhibit corrosion, some formulations also use
nickel. Secondly, stainless steel is an
exceptionally hard material that requires
specialist tools to fashion. It will quickly blunt
and destroy the cutting tools most brass
instrument makers use. On the plus side,
stainless steel mouthpieces generally have
good tone, are highly resistant to wear and are
easy to clean due to their corrosion-resistant
properties.

A more recent innovation is a mouthpiece
where a substantial cup and rim are machined
from a block of hard synthetic substance,
which is then mated to a threaded brass shaft,
which contains the complete backbore and
throat. With the synthetic material available in
a variety of
marble,
tortoiseshell
and ivory-like
finishes, the
result is
visually
striking and,
as a
mouthpiece,
it can be the
best of all
worlds for the
player with a
metal allergy.

Because the whole shank is brass and the
bowl so thick, no tone is lost through the
substitution of hard plastic for metal. It is
worth adding that the mock ivory finishes
really look the part in early music ensembles!

At the opposite end of the price spectrum,
plastics and nylons have the edge, because
they can be moulded, rather than machined.
They can also be made in clear plastic, as well
as ‘funky’ colours, including ones that glow in
the dark. Because of the lack of metal-to-
metal contact at the shank, plastic
mouthpieces are not always major players
when it comes to tone, but they are a lot of fun
and bring new levels of affordability to the
student market. And, if a mouthpiece goes
missing, it’s of little financial burden to a
school that is buying them in bulk.

The US company Kelly Mouthpieces
produces a wide range of affordable designs

to suit different
instruments and
styles, many
made from a
Lexan synthetic.
Kelly also offers
metal
mouthpieces,
including some
stainless steel
models, plus a
number of useful
accessories.
These
include

8
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Mixing mouthpiece sizes
Traditional folklore used to have it that players
shouldn’t play instruments with mouthpieces of
different diameters because it would mess up their
embouchure. Modern thinking suggests that the
opposite is true and many a dedicated trumpet player
will practice trombone in order to gain the benefits of
using a larger mouthpiece from time-to-time. It seems
that having more lip in the mouthpiece builds up the
embouchure, rather than harming it. As an additional
benefit, a trumpet player who has learned
embouchure control on a trombone finds it easier to
transition to a larger trumpet mouthpiece, gaining the
benefits described in the main text.

Lately, there has also been a trend towards
trombone players practicing trumpet in order to gain
better control of the trombone’s upper register. It
seems to be that there are some merits to this
approach.

These Taylor mouthpieces are
striking visually but also ideal for

players with metal allergies
The Kelly synthetic
mouthpieces are available
in a range of fun colours
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‘sound sleeves’,
designed to give
a darker tone to

trumpet mouthpieces,
and a low-cost
mouthpiece truing tool
that can remove dents and
distortions from a range of
mouthpiece shanks.

And so…
Without taking all the factors and
variables above into account, the
odds of creating a custom
mouthpiece that performs as
well as expected are not much better than
pure chance. That said, if your requirements
as a player are different to most players’,
going to an experienced custom mouthpiece
maker will get you to where you want to be.
The maker should be creating a mouthpiece
not just for you but for your instrument, so that
if you’ve already a found ‘the gap’ for you,
that’s exactly what the new mouthpiece will

match, for instance.
A custom

mouthpiece will cost
you more than a mass-
produced one. But the
alternative may be to
spend a long time
trawling through the
stores before coming to
the same conclusion as
every really tall guy in a
clothes shop: there’s
nothing on those racks
that’s going to fit
properly.g

This unusual mouthpiece features an adjustable depth cup. A lock-ring at the back displays the cup-depth that the
mouthpiece is set to. One use for this device is as an aid to ‘fitting up’ a customer, who may be reluctant to have a
mouthpiece made to specification without evaluating it first. It is also a valuable aid for teachers, who can combine the
mouthpiece with their experienced ear to help students select an appropriate model

Kelly’s stainless steel mouthpiece
range includes the trombone

model shown here

The Truing Tool from
Kelly offers a cost-

effective way of
adjusting

mouthpiece
shanks

8
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1. The process starts with cutting a length of
turning brass somewhat bigger than the final
mouthpiece using a bandsaw.

2. The raw material is inserted into the lathe
chuck. Note that the collet chuck shown is
capable of holding the blank with considerably
greater accuracy than a standard 3-jaw, or
even 4-jaw chuck. Equally, it is preferable to
use a high-precision lathe, in this case a
Harrison M300.

3. Next, the end of the blank is turned flat.

4. One end of the air hole is drilled, initially
with a centring tool and then with the
appropriate twist bit.

5. The blank is taken out of the chuck, turned
round and steps 2, 3 & 4 repeated.
6. It is the backbore reamer that determines
the profile of the mouthpiece’s backbore.
Again, this is defined using a succession of
passes to avoid overheating the reamer, or
snagging the material.

Mouthpiece manufacture ʻby handʼ

8



The Brass Book Chapter 4 – Design & Manufacture – Mouthpieces Page 37

7. The exit of the backbore has any burr
removed using a handheld triangular bearing
scraper.

8. Callipers, (also known as a vernier gauge,
after the linear scales traditionally used for
measurement on this type pf device) are used
to mark extent of the shank.
9. The lathe carriage is set so that the turning
tool cuts the shank to the required taper.
10. A mouthpiece receiver is used to check for
correct fit.
11. Excess material is removed as an initial
step in shaping the external of the cup.
12. The mouthpiece is removed, a smaller
collet inserted in the chuck and the inverted
mouthpiece shank inserted.
13. The external of the cup is turned to the
exact diameter desired.

14. A purpose-made turning tool is used to
shape the inside of the cup.

15. The external diameter of the rim is shaped
with a file. (The lathe is in motion, so this is
essentially a fine turning process.)

16. Further shaping of the internal profile of
the cup and the rim is achieved using small,
handheld cutting tools.

17. The profile can be checked against a
mould, to ensure that the new mouthpiece is a
precise match for an existing model.

18. A succession of emery cloths, of
graduated fineness, are used to smooth
the mouthpiece. 8
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19. The mouthpiece is again inverted for
final finessing of the external profile, again
using handheld tools and emery cloth.

20. The finished mouthpiece can now be
buffed to a high shine using an electric
polishing mop and abrasive mopping soap.
The mouthpiece is now ready for use, or may
be plated, usually in silver or gold.g

There is no such thing as the ‘correct’
dimensions for a bell. Makers evolve a
particular size and profile over a period of
years, as best suits a particular tone, or
style of playing. As a general rule of thumb,
an instrument of bigger bore will be louder
but will require more lung power and be
harder to control.

In addition to the overall bore of the
instrument, these characteristics in a horn can
be manipulated by adjusting the relative
diameter of the throat.

It is worth considering at this point that
most horns have the bell facing the audience
(the French horn being a notable exception),
therefore designing a horn that disperses the
sound in a more directional fashion is a
strategy for creating an instrument that is for
all practical purposes louder, without putting
ever greater demands on the amount of sound
pressure created by the player.

It must be stressed however, that all
musical instrument makers stand on the

shoulders of giants. That is to say, they learn
their craft by copying the efforts of others and
only when they can do that with success can
they start to make small changes, thus subtly
shifting the performance parameters in the
desired direction.

Looking at the more fundamental issues of
how a bell is constructed, the vast majority
start life as sheet material of approximately
0.5mm or 20 thousandths of an inch, in the
case of a trumpet, cornet, French horn or
trombone. (Generally speaking, the bigger the
brass instrument, the thicker the gauge brass
sheet used.) This is then cut into a tapered
strip, folded round and joined by a brazing
process. The resultant metal spout is then
beaten into a symmetrical shape using a
mallet against a metal former, before being
smoothed on a lathe.

Because of the almost exponential nature
of the taper, forming the complete spout and
bell from a single sheet would be
particularly wasteful and difficult to

While there is an intuitive understanding that the bell ‘makes the sound

louder’ the main function of the bell is to act as a converter from high

pressure/small displacement to low pressure/high displacement. In

addition, the bell plays a key role in the intonation of the instrument.

Bell design and manufacture8

8
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achieve on the larger brass instruments.
There are two common design approaches
to the problem. One is to inset a v-shaped

gusset of additional sheet (Figure A).

The alternative is to spin the flare from a flat
disk of sheet material, which is joined to the
spout with a seam around the throat (Figure B).
Although there are adherents of both techniques
the difference to the end result is almost entirely
cosmetic. Anyone who claims that they can hear

a difference between the two is almost
undoubtedly detecting one many other possible
variations between instruments – typically bore,
type of brass and so on.

Another variable between one instrument
and another is the wall thickness of the
material, which the maker needs to control
with extreme care. Once a bell gets thinner
than about 13 thousandths of an inch, it will
buckle. Conversely, a bell that is too thick will

make for a heavy instrument and some believe
it will impair the tone. However, since the
1980s there has been a growing belief among
a great many players that ‘carefully used’,
thicker gauge, materials can enhance
instrument performance.

We would argue that a thin bell can impart a
pleasant ‘zing’ but the throat area, where the
air pressure is still relatively high, needs to be
thicker. This helps to ensure that the sound is
projected out of the front of the bell and
doesn’t dissipate through the wall of the
throat. These are generalisations however and
the appropriate wall thicknesses for a tuba will
be considerably greater than those for a
flugelhorn, for instance.

Nearly all bells are finished off with a rim.
This is put in while the bell is still on the former
and involves turning the edge over into a soft
U shape while it is spinning, into which is
inserted a solid brass wire. This wire must be
cut precisely to length, so that it is forced into
the U and will not vibrate. With the lathe
restarted, the bell material can be trimmed
and the edge turned fully into the bell,
completely concealing the wire inside.

On a few instruments – including the Vienna
horn – it is traditional add a ‘cuff’ or ring of
nickel into the rim, often referred to as a
‘garland’, which may then be ornately
engraved, or worked into a relief. Some
players believe that the garland adds
projection.

(A notable exception to the ‘rim rule’
is the Conn Vocabell. This has no wire,

8
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Figure A: Bell with gusset Figure B: Spun bell and spout
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or fold, but is made from a thicker gauge
material at the edge and is hardened to
make it more resilient to damage. These

were popular in the 1930s and 1940s but fell
out of favour, and are now mostly in the hands
of collectors.)

Key stages in bell making

1. The spout is marked out on sheet metal
using a template and a scribe.

2. The sheet is cut to shape using shears.

3. The material is softened with a gas torch,
then cleaned with acid.
4. Next, the sheet is bent round a mandrel
and the edges then smoothed with a
burnisher, so that they can form a tidy seam.
An acid bath cleans all traces of oxide and
grease from the metal, which will otherwise
not braze correctly.

8

This ornate garland
is on a natural horn

belonging to Giles
Whittome

8
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5. Teeth are put into the metal using
special pliers. The teeth will hold the seam
together while it is brazed.

6. Brazing is again accomplished with a gas
torch. The melting point of the material and
the brazing metal are close, so care must be
taken not to burn through the sheet.

7. Reducing the overlapping seam back to a
single thickness requires a planishing hammer.

8. Once re-softened, the spout is beaten into
shape by slamming it down repeatedly onto a
metal former and hitting any high spots with a
nylon mallet. A series of draw rings are applied
manually to smooth and round the metal.
(Some manufacturers draw the entire
assembly thorough a thick ring of lead, which
presents enough opposition to flatten the bell
against the former.)

9. In a separate operation, the flare of the bell
is spun from a flat disk of metal, by pressing
the metal against a former while it is rotating
on a lathe.

8

8



10. The throat end of the flare is cut off and
the edge ground flat using a disk sander. The
flare is then used to mark the reciprocal
cutting point on the spout.

11. Joining the bell and spout is a similar
process to seaming the spout. The spout is
toothed, then a burnishing action is used to
create a tight seam.

12. The seam is brazed, then planished to a
single thickness, again in a similar fashion to
the seam along the spout.
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13. Because planishing the bell join will
cause the throat to expand, the metal must
again be softened and the bore of the throat

slightly over over-reduced by knocking it back in
with a mallet. The bell can then slammed
repeatedly onto the former and beaten with a
mallet until it is a tight fit along the entire length.

14. After another softening, the bell and former
are attached to a lathe, where further smoothing
is achieved using a large ‘spoon’ kept at the
correct pressure by levering it against the
handrest. (A more forgiving wooden spoon is
often used before the metal one.)

15. Although spinning has created a smooth
interior surface, the seam must be filed at this
point to remove any exterior imperfections.

16. Smoothing the throat and flare involves
cutting away the metal using a tool ground
from a machine hacksaw blade, and a
succession of emery cloths from 100 grit to
400 grit in grade. (It is advisable prior to
cutting to remove any remaining oxide with
coarse emery. Otherwise the cutting tool will
blunt very quickly.)

17. Another tool is used, this time to peel the
edge of the flare away from the former, so that
it can be trimmed to size.

8
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18. Trimming the bell is again achieved
with a handheld tool.

19. The diameter is checked using callipers, to
ensure that the finished bell will be of the
required dimensions.

20. A blunt chisel is used to fold the bell rim
back on itself, forming a soft U shape that will
hold the bell wire.

21. Once the wire is cut to length, it will be
held into the rim by its own pressure and the
end of the flare can be folded right over it,
concealing the wire. (Some manufacturers
chose to solder in the wire.)

22. The bell can now be inverted. In order to
prevent damage to the thin wall, a shaped
holder cups the spout, which is then retained
at the other end of the lathe, either by a long
bolt (shown top right) or by shaped wedges.

23. Depending on the precise manufacturing
process and the type bell, the flare may be
thinned at this stage using a triangular bearing
scraper. This introduces a number of pitfalls
into the process, of which over-thinning is the
greatest. As a result, it is necessary
periodically to measure the wall of the flare
with a thickness gauge.

24. A succession of emery cloths is again
used to smooth the surface and to ensure that
there is no trace of irregularity at any joining
seams.g

8
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Although choice of leader pipe is hardly as
personal as that of mouthpiece, the taper,
thickness and overall rigidity of the assembly
undoubtedly impacts on the overall
performance of the instrument.

There are essentially three ways of making
the tapered tubing required for a leader pipe.
One is strictly for the largest manufacturers
and involves the use of a hydraulic press to
force oil under great pressure into the tubing.
This would cause it to blow up like a balloon.
However, the tubing assumes exactly the right
shape because it is constrained by the two
halves of a solid steel mould, which has been
machined to match the profile required.

The second method employs a lead
doughnut and a drawbench. Here, the tube is
pulled through an undersized hole in the
doughnut and thereby forced down onto a
tapered mandrel inside the tube. This is a
good technique for medium-scale production.

The hand-builder’s alternative is the exact
opposite but produces results that are every
bit as good. A tapered steel mandrel is made

on a lathe and this is used to define the
internal dimensions of the leader pipe.

1. Having selected a length of tubing that
matches the larger diameter of the tapered
pipe, it needs to be softened using a torch.

2.With the tubing over the tapered mandrel, it is
pushed through a steel draw ring slightly larger
than the tube itself, with the operator maintaining

a constant pressure by twisting the plate slightly
out of square with the mandrel.

3. There is a tendency for the tube to reduce
in a series of steps, rather than a smooth
taper, at first. These steps can be gradually
eliminated by swaging the tube – essentially
an ironing movement.

4. Once the tube has been made as smooth
as possible – and it is good fit for the mandrel
along its length, the outer surface can be
lightly filed.

Changing the leader pipe for one
of slightly different profile is one of
the more popular options among
the customising community.

Leader pipe manufacture

8
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5. A strap of emery can then be used to
remove the file marks and prepare the
piece for polishing, if desired.g

Note: A similar technique can be used to
produce parallel tubing of a specific
diameter, although a powered draw
press is preferred if significant
quantities of tubing are required. This
technique is very important to the
small-scale builder, as the ability to
produce tubing on demand greatly
reduces the amount of raw material
that must be kept in stock.

8

Cylindrical rods

Collet chuck

Draw plate

Fishtail file

Toothing pliers

Backbore reamer

Shears

Bell spoon

Tools of the trade...
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Brass instrument maintenance for musicians

That leaflet might be irritatingly cheerful but
what it’s saying is basically right. Unless you
damage a brass musical instrument, simple
routine maintenance can keep you from the
repair shop’s door for a very long time. Not
only that, an instrument that’s clean inside and
out – with correctly lubricated slides and
valves – will play better as well as lasting
longer.

We’ve listed these procedures in order of
frequency, so if they’re top of our list, they
really should really be top of your list too.

1. Lubricate the valves. It is worth
checking the valves before every playing
session because dry valves not only feel
rough, they will wear out faster. (See the
separate boxouts for instructions on
lubricating the different types of valve.) Use an
oil designed for the purpose, rather than
anything from a DIY store! Even dedicated
brass valve oils are not all equal, as the ones
with a high solvent content evaporate quite

quickly. Also, some of the more volatile oils
can make you feel unwell if you over-lubricate
the valve immediately before playing, as you
end up breathing in the fumes. ‘Sparingly’ is a
word often used to describe how much oil to
put on.

Now and again, it does no harm to add a
little oil to the pivot point of the water key(s) as
well – this doubly so if the instrument has
push-type water keys. These newer keys are
essentially mini-piston valves and need to be

treated as such for reliable operation. Third
valve slide oil from a pipette is ideal. Twist the
top of the key a little as you apply the oil and it
will cover the entire valve.

2. Wipe down your instrument with a
duster or other absorbent cloth before you put
it back in the case. Removing excess moisture
will help to prevent discolouration of the finish,
as well as more severe corrosion in the longer
term. So it’s worth keeping a cloth for this
purpose in the instrument case.

3. Clean out leader pipe and mouthpiece.
Cleaning the leader pipe is most safely
achieved using a flexible ‘snake’ brush that
can be fed into the pipe and pulled through
from the main slide. How often this needs to
be done varies widely from player-to-player
and is also dependent on how often the
instrument gets used.

When they’re new, most musical instruments come with an upbeat
little leaflet that starts something like this: “Congratulations on your
purchase! Providing you handle this instrument with care and follow
our simple maintenance routine, it should give you years of trouble-
free playing pleasure…”

8
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Once you’ve performed this operation and
seen what comes out of the tube, you’ll soon
come to your own conclusions about when to
brush through again. Cleaning the
mouthpiece’s throat and backbore is easily
achieved with small brushes sold for this
purpose. The remainder of the mouthpiece
only needs wiping over with a cloth.

4. Remove, clean and lubricate slide
legs. (For trombone players, this will be item
number one!) Note: Whenever removing a
valve slide from an instrument, press down on
the appropriate valve to relieve the back
pressure. Otherwise, you’ll have to pull too
hard and you might damage the slide as it
comes out.

Some players use valve oil to lubricate
slides. It is much better to use lubricants

formulated especially for the job. This
particularly applies to trombones but also the
first and third valve slides of trumpets,
because smooth operation is crucial if the
slide rings are to be operated with speed and
accuracy.

For slides that are not operated as part of
the playing technique, proprietary slide grease
is a better bet, as it will be the right
consistency to lubricate the slide legs without
clogging them up. An old towel makes a
forgiving surface for taking the slides out of

an instrument. Generally speaking, it’s better
to remove, treat and return one slide at a
time, rather than create an untidy pile of
slides before turning your attention to the
instrument itself. When you have a slide out,
you can wipe off any residue on the legs of
the slide with a lint-free cloth, before cleaning
out the inside of the slide tubes of the
instrument with a brush.

Try to avoid brushing dirt into the valves
though because you’ll probably end up
having to take the valve out for cleaning.
This task is best performed around once a
month, unless you’re a trombone player, in
which case you’ll probably be constantly
cleaning and lubricating the slide to get the
smoothest action.

Note: The instructions above assume the
slide legs came out freely. If the slide is
jammed, you require more advanced
techniques, which may result in damage to
the instrument. This includes the slide striking
the bell, potentially damaging them both. It is
also possible to twist the entire trumpet. At
that point, the braces will need to be
removed, and the instrument extensively re-
aligned, prior to assembly.

5. Periodic piston valve maintenance. The
aluminium used on modern trumpets and other
piston valve stems can be a problem once spit
has got in a corroded the thread. Unscrewing
the stem and putting a little Vaseline on the
thread helps to prevent the pillar fusing with
the valve and shearing when it’s removed
at some time in the future.

It’s best to lubricate slides with a dedicated product

8
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Leaderpipe brush – picture
courtesy of JHS/Gary Barlow

Mouthpiece brush – picture courtesy of JHS/Gary Barlow
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While you are taking the valves out, you
can clean the valve casings with some lint-
free cloth, such as cotton, on a cleaning
rod. Although a lot of these rods have an

eye on the end you can put the cloth through,
it is important to wrap the cloth right over the
end, so that there is no exposed metal when
the rod goes into the valve casing. That way,
the valve casing is not going to get scratched.

As a cleaning agent, you often need nothing
more complicated than a tiny amount of
washing up liquid dissolved in warm water.
However, if the valve casings are noticeably
sticky, you can use cellulose thinners on the
cloth instead. This can be obtained from the
sort of automotive accessory shops that also
sell touch-up paints.

Note: Cellulose thinners are highly
flammable. If using this substance, make sure
you work in a well-ventilated area, away from
naked flames or danger of sparking. Be sure

to leave the instrument for 30 minutes – so
that the thinners evaporate completely –
before relubricating and returning the valves.

6. Polish the bell, tubing and valve
casings – or not? Providing you wipe down
your instrument every time after use, there is
no functional requirement to ever polish it.
Seriously, you can live a long and happy life
without ever having bought one of those
cleaning kits they sell in musical instrument
shops. However, if you are determined to
have the shiniest brass in your band, it’s
important to determine whether it has a
lacquered or natural finish. Lacquered
instruments should only be cleaned with a soft
cloth and maybe a little furniture spray polish –
never anything abrasive. Uncoated metal, on
the other hand, can be cleaned with good,
old-fashioned Brasso, which should then be
buffed off with a soft cloth to remove the outer
layer of oxide. Be careful not to apply too
much physical pressure.

Avoiding damage
Just because they are made of metal, don’t
make the mistake of thinking that brass
instruments are even close to being
indestructible. In reality, even seemingly trivial
events can lead to costly repairs. Fortunately,
the causes of many accidents can easily be
avoided once you’re aware of them.

DIY disasters. By far the most common
self-inflicted wound stems from attempting to
remove a stuck mouthpiece with pliers. But
there are also seemingly innocent ways an
instrument can be damaged.

Loose mouthpiece inside the case. Not only
can this damage the tubing of the instrument, if it
impacts with the thin walls of a piston valve
casing, it can push the casing into the valve itself,
causing it to stick.

Cramming sheet music into the
case. The case was designed to be a

The valve stem, held here in right hand, can become
difficult to remove if not kept lubricated

Some repair pros prefer to remove the eye from the end
of the cleaning rod

8
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Close examination reveals that the receiver and the
brace attached to it have been resoldered, probably
because of a jammed mouthpiece. Attempting to remove
a mouthpiece with pliers normally causes far worse
damage than this
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snug for your instrument, to protect it from
damage. Cram music on top and you will
put the instrument under pressure when

the lid is shut, potentially bending the
instrument out of shape and straining the
hinges and latches on the case too.

Sitting on the case. Never a good idea
because the case was not designed to
withstand this kind of abuse.

‘Protective’ coverings. Some players wrap
a plastic material, such as electrical tape or a
length of tubing that has been split open,
round the leader pipe. Or they get a leather
cover for some part of their instrument in the
belief that they are ‘protecting the metal’.
Sadly, the opposite is true. No matter how
impervious the covering appears to be,
moisture from the hands will eventually get
behind it, where it becomes trapped. Over
time, this acidic damp eats into the metal.
Often, this continues undetected until a repair
requires the removal of the cover and the truth
is exposed. In extreme cases, it has been
known for the acid to eat right through the wall
of the instrument.

Sticky sweets and drinks. It’s best to
avoid eating sweets and snacks, or fizzy
drinks, before you play. If there’s any left in
your mouth, it will probably end up inside the
instrument, where it can cause problems,
especially if it finds its way into the valves.

Falling off a chair. The classic ‘tea break at
band practice’ accident. You leave your
instrument bell-down on the chair, someone
else tips the chair, or brushes the instrument

as they walk past. The rest is history.
Freeing the jammed valve/slide. The use

of force on a brass instrument should always
be a last resort. Even then, it has to be applied
in a very controlled way by someone who

knows exactly what they’re doing, otherwise
the cost of the eventual repair can be a lot
more than it would have been to cure the
original problem.

Dropping marching band instruments.
The clue to this one lies in the two words
‘marching’ and ‘band’. Not all accidents are
avoidable.

Leaving the instrument on the bed.
This is especially common with trumpets.

…Getting knocked off a chair is one very likely answer

How does a
horn get a bell

like this?…

8
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Typically, the player puts the instrument
‘safely’ on the bed, then sits down next to
it, tipping the trumpet onto the floor.

Depending how it falls, the damage can range
from a stuck mouthpiece, to a detached brace
or a mangled bell. (The second valve slide
often takes the impact, as well. That can
actually damage the valve casing.) If the
instrument happens to be lacquered, making it
‘like new’ can be a painfully expensive
process.

Slapping the mouthpiece. We know the
instrument will make a satisfying ‘pop’ if you
slap the back of the mouthpiece but please
don’t. It may cause it to get stuck.g

Oiling piston valves
Lubricating a piston valve requires its removal
from the casing, so that oil can be applied
directly to the body of the valve. This is
accomplished by unscrewing the top cap,
pulling the valve out and applying a small
amount of oil (four or five drops is about right).
If you put a few drops on the lower part of the
valve body, you can then rotate the valve, as
well as moving it gently up and down to
spread the oil around. When you put the valve
back in, you will need to rotate it until the
plastic or metal valve guide sits in the
reciprocal slot in the casing before you can
push it all the way down and do the top cap
back up again.

The alternative is to remove both the top
and bottom cap, then remove the valve and
apply four-to-five drops of oil to the lower part

of the valve. Gently place it into the casing
upside down from the bottom. This allows you
to turn the valve to ensure the whole valve has
an even amount of oil without the valve guide
getting caught in its slot. Remove the valve
then immediately place it back in from the top
the right way round. Do not use this technique
unless the inside of the valve casing looks
clean and has been well maintained. This can
only be done on instruments that have
adequate access to the bottom of the valve
casings, of course.

Note: Piston valves are not interchangeable
– they must only go back into the casing from
which they were removed. For this reason, we
suggest that you only remove one valve at a
time whenever possible. (Most – but not all –
valves are marked for position though.)g

Giving Your
Trumpet a Bath
Although this technique also works well for
other high brass, there comes a point where
the size of container needed probably means
you’d also need a diving suit! On a more
serious note, it also requires you
disassembling the instrument. So if you’re not
comfortable with taking all the valves and
slides out – and more importantly, putting
them back correctly – then this isn’t for you.

Note: The disassembly instructions assume
your instrument is fitted with piston valves.
Taking rotary valves apart is more complicated
and usually requires specialist tools. An
alternative technique is to pump water through
a hose connected to the hot tap into the
mouthpipe of the assembled instrument, then
direct it though the various sections of tubing
by operating the valves.

Professionals often use a machine to pump
soapy water through the instrument at a high
pressure. While this is a very effective way of
cleaning the inside of the instrument, it
requires all the slides to be tied in place, so
that they do not shoot out. If you are cleaning
your instrument through from a domestic tap,
we suggest you keep the water pressure low,
so that there is no risk of the slides coming
out of the instrument. Afterwards, be sure to
go through your normal cleaning and
lubricating routine.

8
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Most valves are numbered for position but best to only
remove them one-at-a-time if you’re not sure where they go
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Disassembly of the instrument is best
performed on an old bath towel or similar soft
surface. (Carpet should be avoided though –
you will probably end up with bits from the pile
all over your instrument.) A bath towel is good

because it is large enough for you to lay out
safely all the parts you have removed.

1. Remove the slides, remembering to first
remove any retaining nuts fitted to slides with
rings (this especially applies to the third slide).

2. Unscrew the bottom caps from the
valves. (Shown top next column.)

3. Unscrew the top caps from each valve
in turn, removing the valve.Laying out the parts logically helps to keep them safe

and makes putting everything back easier

Assuming the cautionary notes

haven’t put you off, you’ll need the

following before you get started:

• A large bowl of warm water. (A soft, rectangular
plastic container is best. These are sold as plant
troughs in garden centres and are perfect, providing
you pick one that hasn’t had the drain holes pushed
out. For larger instruments, you’ll need a full-sized
dustbin, bath, or water tub.)

• Domestic washing-up liquid

• Bottle/slide brushes. (In addition to purpose-made
brushed and ‘snakes’, there are a number of
economical sources for these, including baby-care
stores and discount household outlets.)

• Non-abrasive pan cleaner

• Washing-up cloth

• Lint-free drying cloth (a tea towel is a good choice)

• Oil

8

8
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4. Remove the valve stem from the
valve, along with the spring and valve guide,
as it is best not to wash them. Place these

parts on the towel, along with the valve itself.

5. Be sure to group each valve, and its
associated parts, so that it is obvious which
position they are to be returned to.

6. Fill up your container with warm water
and a normal amount of washing-up liquid.

7. Gently submerge your trumpet.
(Shown top, next column.)

8. Thoroughly clean the outside of the
instrument with the non-abrasive pan cleaner,
or a washing-up cloth (not a scourer!).

9. Brush out the slide legs and valve

casings. (When choosing brushes, make sure
they touch the walls of the tubing but are not
so tight that there is a danger of them getting
stuck. Never force anything.)

8
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10. Pay attention to the leaderpipe,
because a lot of any unwanted material will be
here. Again make sure the head of the brush
will go through the receiver.

11. Once you have finished the main
body of the instrument, remove it. Rinse it off,
inside and out, with clean water, then carefully
tip the instrument to get out any trapped
water. Dry it off with a soft, lint-free cloth.

12. Place the main body of the
instrument on a soft towel for safety. Now,
turn your attention to cleaning each slide
individually, both inside and out.

13. Next clean each valve in turn, using
brush to clean out the airways. Before placing
them back on the towel, it is a good idea to
dry the casings with a soft, clean, lint-free
cloth. (If used very carefully, rolling them on
paper kitchen towel is a reasonable
substitute.)

14. Once all the parts are clean, leave
them to thoroughly dry. (About an hour
should do it.)

15. Put a little grease on the thread of
each valve pillar to prevent long-term
corrosion.

16. To reassemble each valve, start by
inserting the valve guide, twisting it into the
correct position.

17. Put the spring back in.

8
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18. Now reintroduce the valve pillar
assembly, push down onto the spring and
screw it finger tight.

19. Oil each valve body, then reinsert the
valve. If you rotate the valve a little as you
push it down, it will help to distribute the oil.
Take care in locating the correct position for
the pin and don’t force anything.

20. Put bottom caps back on the valves.

21. Oil the slide legs on the third valve
and put the slide on. Don’t forget to screw the
stop nut back on.

22. Oil legs of first slide, then put the slide
on the trumpet.

23. Grease, rather than oil, the second
valve slide and the main slide. Because these
slides remain static for long periods, it is best
to choose a lubricant that will remain in place
for an equally long time.

24. A final rub over with a clean, soft cloth
and our trumpet is good to go.g
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A lot of trumpet players want their horn to look
like a custom build from a top maker, and why
not? In this chapter, Andy Taylor transforms a
perfectly playable stock Vincent Bach
Stradivarius into an instrument with a really
contemporary vibe.

Andy has already disassembled this horn and stored the
valves safely. Everything you see here is about to get the
hot-mod treatment

1. It’s off with the third valve slide ring…
2. …and it’s goodbye to the old-style water

key as well.

3. The next parts to go are the grip button
on the first slide and the screw holder for the
existing third slide finder ring.

While there is nothing wrong with buying a musical instrument and
enjoying it the way it is, a lot of players would like their horn to be
uniquely their own.Whether you are a mild ‘accesoriser’, or a total
hot-rodder, this chapter is for you!

Beyond the Frankenhorn: a beauty is born

8



5. There’s no stopping this man! He’s
unsoldered the receiver from the leader
pipe, and from the brace that supports it.

6. This is where the assembly starts. Andy
uses emery cloth to prepare the leader pipe.

7. If you have the skills and machinery, you
can make a heavier receiver, as Andy has
done here.

8. If you solder neatly there will be a lot less
cleaning up to do afterwards.

9. Resoldering the receiver itself is best
done with the instrument orientated like this.
(Shown top next column.) The solder needs to
flow all the way through.

10. A small scraper takes off most of the
surplus solder.
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811. The remainder can be removed with
emery cloth.

12. When working on tubing like this, a
strap of emery is far more effective than a
small square.

13. Andy preps the first slide, removing the
knob from the slide, cleaning up and replacing
the thumb ring with a ‘phat’-style ring.

14. The new ring is ready to fit, having been
filed to maximise the surface area in contact
with the leader pipe.

15. Before he reaches for the soldering
torch, Andy checks the ring is clamped
upright.

16. With all three rings in their correct
positions, it’s time to get soldering again. 8
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8 17. The polishing strap will get into
most locations but you can always wrap it
over a screwdriver for really tight spots.

18. Elsewhere, a light emery cleans things
up prior to polishing.

19. Amado-type water keys are easy to
obtain and will add to the new look of the
trumpet.

20. The new keys go on.

21. The second slide button gets the
heavier treatment too – after all, we want the
whole instrument to look as if it belongs there.

8
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8
22. This stop for the third valve is a

practical and visually bold addition but
Andy has to put in some work with a rat-
tail file before it fits the tubing.

23. Now that it fits, soldering it into place is
easy enough.

24. The new slide stop ring.

25. Water keys only work if there is a hole
though the slide!

26. Time spent in the mop shop is time
spent making the job look clean and
professional, but it’s very important not to
snag any edges on the mop, because that
motor is powerful enough to hurl parts across
the room. (Just one reason why protective
goggles and a mask are a must.)

8
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27. Just 27 steps in and Andy is already
greasing the slides before putting them back.

28. He’s also fitting Neoprene ‘O’ rings to
the first and third slides for quiet operation.

29. Now the bolt for the stop mechanism.

30. You can buy heavy finger buttons and
caps like these, or make your own by shaving
down the old ones and sleeving them if you're
clever enough. (Soldering the two parts
together takes care because, if solder gets
into the threads, it will take a lot of work with a
thread repair tool to get it out again.)

31. Fitting the top caps and finger buttons
before returning the valves to the instrument is
easy enough.

8
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32. The bottom caps combine threaded
inserts with heavy brass caps. Again, careful
soldering is required when going this route.

33. They certainly look the part. 33. In fact, the whole trumpet looks very
different to the one Andy started with.

34. After play testing, the instrument can be
sent for lacquer or plate if the customer wants
a mega pro finish. If not, it can be left raw for
the 'lived in' look.

What can go wrong? Too much to list
here. A complete makeover like this is not for
beginners, so it’s best to practice small
sections – such as replacing the valve caps –
on a scrap instrument until you are fully
confident.g

8
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These miniature works of art from Taylor Trumpets have been carefully crafted in abalone and mother of pearl

The buttons above are all from Vincent Bach and are a direct swap for their standard finger buttons – picture courtesy of Conn-Selmer

8

Pushing the
right buttons
About the easiest way to get a custom look
to your horn is to replace the finger
buttons, a job anyone capable of
unscrewing a ketchup bottle can attempt.
For the more adventurous decorative
materials, such as abalone are freely
obtainable at little cost and can be filed to
fit into existing finger buttons. Providing
you can get the original inlays out cleanly,
all you’ll need after that is a dab of glue.

Note: when it is thin, abalone can be
razor sharp. The dust created when
grinding and cutting abalone – as well as
mother of pearl – is toxic and a mask must
be worn as inhalation should be avoided. A
dust extraction system is recommended.
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As these instruments from the Taylor Trumpets
Custom Shop demonstrate, braces can be
decorative features that make a radical, or even
slightly humorous design statement, while still

remaining totally functional. Your metalwork
chops will need to be pretty hot before you can
mimic these designs, but think what a different
look they could bring to your horn.

Brace yourself for a change

All the trimmings
This trim kit
from Vincent
Bach is in
gold plate
and allows a
player to
give their
horn an
individual
look to the
valve
section and
water key.

Gold Finger: picture
courtesy of Conn-

Selmer

Cap in hand
Heavy replacement
valve caps are
almost as easy an
upgrade as new
finger buttons, and
hold out the
promise of
enhanced
performance as
well as a cool look.

These trumpet valve caps are offered in a choice of
three finishes – picture courtesy of Conn-Selmer

8
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Flight to the finish
Just because horns are made from brass, it doesn’t mean they have to look
as if they are all made from the same material.

Unless you happen to have access to a pro lacquering facility, any attempt
to ‘do this at home’ is likely to wrong for a number of reasons, including the
need to completely degrease the surface in order to get long-term adhesion,
the difficulty in achieving a sag-free finish without dust trapped in it, and the
dangers of getting lacquer inside valve casings and slide sleeves.

But if you have the budget and the imagination, there are specialist spray
shops that can deliver the goods. g
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