Use of Breathing
Devices

Brian Frederiksen

Excerpted from
Arnold Jacobs: Song and Wind

With ateaching career spanning sevendecades, Arnold Jacobs commented, " The most common
problems | have seenover the last sixty-odd years| have beenteaching arewithrespirationand the tongue.
Surprisgngly enough, | rardly find problems withthe embouchure. That might sound strange because people
come to see me because of problems with their embouchure, but frequently it is the embouchure reacting
to abad set of circumstances and falling—-it issmply cause and effect. If we change the cause of the factor,
it is easy to clear up the embouchure. The embouchure is not breaking down, it is trying to work under
impossble conditions. When you are starving the embouchure for air volume, giving it dl sorts of air
pressure but not quantity, it cannot work. Very quickly you will be struggling to produce your tone. Just
increase your volume of ar not by blowing hard, but by blowing a much thicker quality of air. Very
frequently the air column isjust too thin."

When a sudent came to Jacobs, he dways asked them their age, height and weight. Through
experience, he determined ther vita capacity [the amount of lung tissue with the physical capability of
holding a certain valume of air]. Tota lung capacity cannot be increased beyond what nature grantsto a
particular body. Only the eadticity of the lung tissue or chest wall can be increased.

The falowing charts based on a formula from the American Thoracic Society can determine an
estimate of aperson's vital capacity [in liters] based on height, age and gender.
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To determine a person's actua vitd capacity, atestis givento determine how much
ar [in liters] can be moved in or out of the lungsin a single bregth. These tests are given
on medica equipment such as arespirometer or spirometer. In 1982, Jacobs introduced
to the musc world the Voldyne®, an inexpensve medicd device that can give an
approximate reading up to five liters. There are two chambers--the larger [right] is to
measure the air volume and the smdler [Ieft] for air pressure.

To use, place the tube between the teeth over the tongue so as not to obstruct the
ar passageway. Inhde withafast breath, keeping the bdl inthe pressure chamber asclose
to the top as possible. Watch the main chamber for the amount of air inhaled indicated by
the top of the disk. There is a marker to manualy mark the amount of air previousy
inhaed.

In hospitals, after determining both the estimated vita capacity [from the formulas] and the actua vita
capacity [from pulmonary function testing], the retio is reported. It is determined by dividing the actua capacity by
the estimated capacity. If, for example, aperson has an actual capacity of two litersand an estimated capacity of four
liters, this personwould have a capacity of 50 percent of norma. If there was anactua capacity of fivelitersand an
estimated capacity of four liters, this personwould have a capacity of 125 percent of normd. It isimportant to redize
that wind musicians seem to have a higher than normd vital capacity.

Most wind players use less than one-hdf of their vital capacity when playing their indrument. Jacobs stated,
"One of the difficulties, with men aswell as women, is that the player rardly, if ever, uses dl the ussble arr in their
lungs. They may have avitd capacity of four-and-a-half liters, but that is not what they use. They use only afraction
of that capacity. A trained person might use 75 or 80 percent of their vital capacity, others will use haf or less.

For those who are well under 100 percent of their norma capacity, Jacobs had the student put down their
indrument. While teeching music, he divorced remedid functionmatters fromthe actual playingof the instrument, and
used avariety of external devices away fromthe insrument, seeking to devel op new habits of breething and ar usage
with his sudents.

Since the early 1960's, Jacobs developed and used various gauges and other such devices to help the
student. In 1982, he introduced to the music world some inexpensive devices that, for the firg time, alowed the
student to use their own equipment on adaily bass.

Thesmplesttouseisthe Breath Builder. Devel oped by Bassoonist Harold Hansen
of Las Vegas, Nevada, the Breath Builder isadevice used to fed the sensation of inhding
and exhding. It isatube of pladtic [at least Sx inchestdl] withaping-pong bdl ingde. The
bottom is sedled and the top has three holes drilled to vary the resistance.

To usethe Breath Builder, place the tube between the teeth on top of the tongue.
Next, get the bdl to the top of the tube by ether inhding or exnding, [which is easier].
Then hold the bdl at the top of the tube while dowly inhding and exhding. The Breath
Builder requires fourteen ounces of pressure to hold the ping-pong bal at the top of the
column.

In use, visudize a string player bowing from frog to tip. Keep the motions of
inhdation and exhdation as long as possible, increasing the length of the bow. Find the
minima function to keep the ball & the top. Look in the mirror and observe the body's motions to keep the wind
moving with minima effort. Exaggerate inhdation [expansonof the body] and exhdation[contraction of the body].

Next, lower the resistance by closing more of the holes on the top of the tube. Go for length of breath and




mentaly increase the length of the imaginary string player's bow.

Another device Jacobs used is the incentive spirometer, or Inspiron [Inspirx®]. It
isadevice used inhospitals to give respiratory patients a visua demonstration of how much
ar they can inhde. While the ingtrument was designed for inhdation, if it isturned upsde
down, it can aso be used for exhdation. There is a gauge to measure resistance, with the
maost open pogition providing the most resistance.

Place the tube between the teethand ontop of the tongue so as not to obstruct the
ar passage. With the gauge set to maximum resistance, inhde and move the bdl to the top.
If thereisaproblem, lower the resistance. Just before exhaation, turn the Inspiron upside
down and whenexhding, move the bl tothetop. Continue the inhdaion/exhaationseries.

K eep inhdations and exhdaions asdow as possible and exaggerate. Next, lower
the resstance and keep the cyclesaslong as possible. Reduce suctionand control the bal.
Observe the body motionsin amirror.

Another use of theingpiron is in conjunction with mouthpiece practice. Remove the large hose at the base,
replace with a four-inch rubber hose, and place a mouthpiece in the other end. The Inspiron must be upside down
[the exhdation pogtion]. Adjust the resistance so the ball can remain in the up position while buzzing severa notes
on the mouthpiece. Imagine that the air supporting the ball isafountain of water--its haght will vary but it should not
hit the bottom between notes. The object is to play throughout the range of the insrument while keeping the ball
suspended. When moving into the high range any attempt to increase pressure while decreasing the rate of air flow
will cause the ball to drop. One of the most important uses of the incentive spirometer is to teach the relaxed low
pressure/high flow rate concept of playing.

Withany of these devices, remember that oxygen is being breethed in and hyperventilationcan eadly occur.
Do only three or four inhdation/exhdation cyclesin arow. When dizziness starts, rest for afew minutes and let the
oxygen content of the blood return to normd levels.

Usngafiveor gx liter rubber bag, inhdaionand exhdationcanbe practiced. Sncethe same ar isbreathed,
carbon dioxide, rather than oxygen, is transferred avoiding hyperventilation.

Practice emptying and filling the lungs by dowly rebresthing ar severa times in arow. In thisexercise the
muscles of enlargement will learn to work gpart from the muscles of reduction. It is
important that the lungs go from extremes, empty to full. Rebregthing air from a bresthing
bag can be done repeatedly for about twenty seconds without discomfort.

An air bag can aso be used as arough gauge of aperson'svitd capacity. Another
use is with an indrument. After a full inhdation, exhae into the bag filling it as much as
possible. Hold the air inthe bag withafinger over the tube. After pogitioning the instrument
for playing inhde from the bag and start playing the instrument. The bag gives a visudly
known quantity of air.

Before Jacobs introduced these devices to the music world in 1982, he made
severd devices. Asapart of the origina studio (around 1960), Mr. Jacobs attached a compound gauge (for both
inhdation and exhdation) to an duminum pipe with holes drilled to vary resstance This is a tool that he used for
decades and many of his students have desired this for use with their own students. Working with Mr. Jacobs, we
developed the Variable Resistance Compound Gauge usng a Smilar gauge developed for use by respiratory



technicians.
The gauge for the origina cost over $300 (in 1960). The key to the reproduction
wasto make it affordable - the primary cost of this tool being the gauge. Rather than| G

developing expensive molds or usng computerized lathes, the pipe is hand-made of = R if-'l,l!,i_ﬁ
inexpendgve but sturdy derin. While not having the cosmetic perfectionof more expensvely _
produced pipes, thisisjust as functiond at afraction of the cost. - ?

In the use of the gauge, inhaation should be emphasized for both air volume and time. Firdt, cover the two
largest holes and inhde and exhde until the meter shows 40 (inner did) on both sdes. Do this as dow as possble
trying to maintain 40. After resting afew minutes (to avoid hyperventilation) cover the largest hole and one of the
gmdl holes. Inhde and exhae until the meter reads 20. Fndly, the three amdler holes are covered, exposing the
largest and the inhalation/exhdation cycle is repeated. Try to get the meter to 20. The key withtheseexercisesisto
concentrate on inhalaion which should take as much time as possible before exndation.

Now it isagood time to use the Voldyne® and check vita capacity again. There should be animprovement
more towards the estimated vita capacity. At this point, exercise can continue or resume playing the instrument.

At this point, Jacobs commonly set the marker on the Voldyne® to the highest point the student previoudy
reached. While they prepared their instrument, he would hold the Voldyne® while the student inhades through it to
the set point. Often the improvement in the resulting sound is dramatic!

Unfortunately, A musica phrase does not make a digtinction with the lung capacity of the performer. Two
players require roughly the same amount of air to play a specific phrase on the same instrument. A smaller person
with only athree-liter lung capacity would have to take a full breath to get what alarger colleague with a Sx-liter
capecity getsin apartid breeth.

Obsearving Mr. Jacobs in masterclasses finds that results vary from student to student. By taking in deeper
breaths, longer phrases canresult withaflute student playing the introduction Debussy's Prelude to the Afternoon
of a Fawn on a dngle breath. The tubist can sugtain low notes longer in Wagner's Ride of the Valkyrie or the
trumpet player can have alarger, darker sound in the Promenade to Mussorgsky's Pictures at a Exhibition. For
those who are questioning their embouchure, the additiond ar volume to fud the lip's vibration could rgpidly solve
their problems. The most important results are from older players who have been life-long shalow breathers. With
age, vita cgpacity diminishes and many are having problems. By developing full inhaations, the result is commonly
adding yearsto their career.

For many, Mr. Jacobs recommends these breathing devices be used as a part of daily practice.
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