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Managing Oxygen 
BY: James Stabile, Aeronautical Data Systems   

 

Introduction 

The modern aviator stands out in that very few professions require one to know so 

much about so much. Today’s pilot is simultaneously expected to be an engineer, a 

meteorologist, a lawyer, a diplomat, a leader, a follower, with the role of aviator fill-

ing in as an afterthought. The business of flight has never been so complex – and in 

such a complex environment it is easy to overlook even the most crucial of risks.  

 

In my career as a professional aviator I have made one set of risks my personal busi-

ness in the hopes of improving our industry by helping operators understand and 

manage this concern. The risks I have dedicated myself to addressing are those relat-

ed to supplemental oxygen: decompression, smoke and fire, medical emergencies, 

and regulatory concerns.  

 

In this article I’d like to talk a bit about these risks from the perspective of a life-long 

aviator, a small businessman, and a subject matter expert on that black sheep of avi-

ation: oxygen.  

 

How Oxygen met Aviation 

Truth be told, it was less a romance and more a marriage of convenience. In order to 

understand the current state of oxygen in aviation one must first understand the ori-

gins of oxygen in aviation. 

 

Pressurized cylinders, as we know them today, became widely accessible in the post 

war boom of the First World War. This advance saw the creation of some of the most 
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recognizable products in use today, 

including: bottled propane, carbonat-

ed beverages, laughing gas, and of 

course – bottled oxygen.  

 

In those days the small, light and 

cheap electronics of today weren’t 

even a science fiction plotline. When 

it came to measuring oxygen, our for-

bearers did the best they could with 

what was available - and what was 

available were mechanical/analog pressure gauges. These gauges were implemented largely as safety measures to ensure 

one didn’t die in a violent explosion from overfilling a tank. The readings provided by these gauges, unintentionally and 

mistakenly, became the industry standard for measuring the quantity of oxygen in a given cylinder.  

 

Let’s fast forward to the 1950’s. Jet aircraft are  capturing the market on a broad scale, pressurized cabins become a requi-

site and along with them oxygen reserves. A problem began to emerge: since  the only time pilots really needed to use 

supplemental oxygen was in the direst  scenarios, pressure was (and remains) less than useless when assessing the actual 

quantity of an oxygen reserve.  

 

A small anecdote to demonstrate this point: Several months ago my company, Aeronautical Data Systems, was conducting 

our intake process for a new client. Part of the process is a routine inspection of the oxygen system. Our client typically 

kept his oxygen reserves at maximum capacity which, on his aircraft, was two cylinders each at 1850PSI. When we looked 

at his pressure indicator on the flight deck, it read at the expected maximum capacity of 1850PSI. However, upon inspect-

ing the cylinders themselves, we discovered that 

one of his two cylinders had actually discharged 

at some point and was entirely empty. How 

could this be? On this particular aircraft the oxy-

gen cylinders had been rigged to one another in 

series. While one cylinder had been totally de-

pleted, the other cylinder had remained at full 

capacity, rendering a reading of: 1850 PSI. How-

ever, the physical reality was that half of the an-

ticipated reserve was depleted. 

 

The moral of this story: Physical metrics, in this case pressure, have NO bearing when it comes to usage. A cylinder the size of 

a soda can or a cylinder the size of a tank truck can both read 1850PSI, yet the capacity of each is vastly different. The same 

concept can be applied to percentage full, or volume readings such as liters. What does 247 liters or 72% mean when 

you’re trying to make a landing at an airport assessed by time and distance from your location? 
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I’m certainly not the first to discover this issue. In fact, if we examine the old regulations, this was a problem recognized by 

engineers and aviators early on. However it was not a problem that could be addressed by any contemporary technology 

of the time. And like so many problems with no immediate technological solution, a systemic solution was applied instead. 

It is this same solution that persists to this very day. 

 

The Current State of Oxygen in Aviation  

You’re in an aircraft at 35,000ft and the cabin pressure starts to rise steadily. What do 

you do? You do what you were trained to do from day one: follow procedures, don 

your mask, lower the nose of the aircraft and descend to a ‘safe altitude’ where you 

can assess the situation further. Simple, straightforward, but what could go wrong? 

 

As we will discuss shortly, there is actually a lot that can go wrong. The basis of these 

types of procedures is one born of risk aversion towards an issue that had no techno-

logical solution at its inception. I am nearing the end of my career as a professional 

pilot and our existing aviation oxygen regulations are based on data and documents drafted when I was in grammar 

school. In terms of modernizing oxygen policy, aviation has been less than proactive. 

 

What has changed is just about everything else in the industry: we fly higher, faster and more frequently than ever before. 

Our young pilots are not only accustomed to, but trained with immediate access to massive and intuitive caches of infor-

mation. The sheer volume of air traffic brings with it a great increase in the probability of oxygen related emergencies. This 

is compounded by operations at ever higher altitudes, with pressure vessels capable of holding ever lower cabin altitudes. 

This latter combination makes rapid decompression more lethal than ever before. 

 

To frame aviation’s existing policy in short: We have a regulatory system designed to mitigate risk based on measuring 

standards created in the year 1919 in a completely different industry environment. The current policy, originally crafted in 

the early 60’s, is to throw large amounts of fuel at the problem and bet on unreliable variables, such as the weather, that 

operations will be safe at low altitudes.  

 

Frankly our existing policy could be called a ‘defensive football play.’ It is static and wholly reactive, leaving little room for 

the pilot to both safely and compliantly respond if the actual conditions do not fit perfectly.  

 

Questions in the Regulations 

Aviation is an industry of regulation, and for good reason. There is nothing inherently safe or natural about humans cruis-

ing about miles above the earth at unfathomable speeds. On a good day it’s a dangerous proposition and one that must be 

very well thought out to perform safely. The aviation industry has an outstanding tradition of painstakingly thorough leg-

islation and a culture that promotes self-improvement. But even in aviation, where self-analysis is encouraged, oversights 

do occur.  
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In an effort to further understand our own risks, my company has conducted a thorough review of the existing CFRs and 

circulars pertaining to oxygen. Our findings generated results worthy of wider discussion in the aviation community. The 

following are a few questions we’d like to pose to other aviation pros.  

 

What is a safe altitude? 

 

The regulations pertaining to oxygen contingency procedures all, more or less, say the same thing: If you have a problem, 

get down to a “safe altitude” and remove oxygen from your list of concerns. Naturally, the first question we had was “What 

is the definition of a “safe altitude?” Commonly, folks will plan for 10,000ft, others for 15,000ft. However when looking at 

the CFRs, we have actually found 17 mentions of 8 different altitudes in 4 different regulations, varying widely by part op-

erator. These altitudes range from 8,000ft (for specific medical conditions) to 35,000ft (regulatory oxygen and crew mask 

requirements), each coming into play under a myriad of circumstances and variables – and this is just in the United States 

CFRs. 

 

To stay relevant to those reading we will zero in on part 91 and part 135 

regulations. Here are a few excerpts: 

 14 CFR 135.157(a,1) “At altitudes above 10,000 feet through 15,000 

feet MSL, oxygen to at least 10 percent of the occupants of the air-

craft”  

 14 CFR 135.157 (b,1) “At altitudes above 25,000 feet MSL, unless at 

least a 10-minute supply of supplemental oxygen is available for each 

occupant”  

 14 CFR 91.211(a,1) “At cabin pressure altitudes above 12,500 feet 

(MSL) up to and including 14,000 feet (MSL) unless the required mini-

mum flight crew is provided with and uses supplemental oxygen” 

 

We could write a separate article diving into the specifics of each altitude 

and the circumstances demanding descent to each. In the interest of 

keeping things succinct our assertion is thus: the fact that there are a mul-

titude of legal altitudes cited creates confusion as to what is, practically 

speaking, a safe altitude. Despite personal opinions, it’s not as though 

part 91, 121, or 135 occupants require more or less oxygen than their 

counterparts. At the end of the day we are all human, so what is the actual safe altitude? 

 

In terms of altitude, probably the best answer is 15,000ft as this is an altitude at which all regulations agree 100% of an 

aircrafts’ occupants must be supplied with oxygen. For the purpose of this discussion we will stick with 15,000ft as a base-

line, which leads us to the next question: 
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What are my options if I determine operations at or below 15,000 ft are not safe? 

 

Factors such as terrain, fuel restrictions, And heavy icing may all come into play.  What if  you’re flying over the Ukraine and 

they’re shooting down civilian aircraft? Fill in the blank – You have an oxygen contingency without the immediate option 

of safe descent, so what is your plan? 

 

To speak plainly: from a regulatory standpoint, the pilot is on his own. As previously stated, all of the wording pertaining to 

oxygen contingency gives a pilot the same directive: “descend to a safe altitude.” Legally speaking, extended operations 

above “a safe altitude” requiring supplemental oxygen fall under Captains Emergency Authority. This means if things don’t 

work out well it was your judgement that got you there and no one else’s. This trend of passing the buck to the pilot is a 

common one when it comes to oxygen. 

 

I’m Operating on Oxygen, what tools are available to me? 

 

You’ve experienced a decompression and wisely you’ve declared an emergency and have chosen to fly over the Rockies 

rather than through them. With a mask donned, oxygen is being forced down your throat, your passengers are  vomiting 

in their masks from decompression sickness and you can’t hear yourself think, let alone your co-pilot, over the blast of air 

rushing at 300 plus knots. What oxygen information is available to you on the flight deck? 

 

The oxygen quantity indicator would seem the first an-

swer. Depending on the specific aircraft this is either a 

pressure indicator, a volume indicator or a percentage full 

indicator. You quickly realize these are useless to you. A 

pilot doesn’t  plan a descent profile in liters, percentages 

or pressure, but rather miles and minutes.  

 

Second is a tabular oxygen profile. Most of these provide 

the same information as the above indicators. While some 

of these (depending on your OEM) do provide a static 

time remaining estimate, at the end of the day ALL of 

these charts require you to perform several minutes of 

mathematical equations amidst the din of depressuriza-

tion chaos while wearing a mask  forcing oxygen into 

your  lungs.  

 

Your third information tool is a mechanical  indicator located on your mask to indicate oxygen is flowing (another great 

indicator of positive flow is the fact that you’re awake to read this gauge). Lastly, some aircraft are equipped with a valve 

indicator verifying whether or not the oxygen tank valve is open.  
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Practically speaking, these tools could leave you in a dubious position – when the regulations said get down quickly, they 

were not kidding. In terms of compliance, the OEMs and - your maintenance team have followed the rules to a “T.” The 

above tools are precisely the equipment and specifications required by the regulations to ensure your safety in an oxygen 

contingency scenario.  

 

THERE IS JUST ONE PROBLEM 

 

Is it true as a pilot I am held to a different standard than my own maintenance team? 

 

Simply - Yes you are, as described in the following: 

 14 CFR 135.157 (a,1) “more than 30 minutes duration, for 10 percent of the passengers.”  

 14 CFR 135.157(b,1) "At least a 10 minute supply of supplemental oxygen ... when a decent is necessary"   

 14 CFR 91.211 (b,i) “ altitudes above flight level 250 unless at least a 10-minute supply of supplemental oxygen” 

 

When addressing a pilot’s responsibilities in oxygen contingency planning and procedures, we have not found a SINGLE 

reference to a pressure, a percentage or a volume listed anywhere in the CFRs. As a pilot, it has been made clear that you 

are responsible to make all of your calculations, plans and, in the case of an incident, actions, based on time remaining 

calculations.  

 

Everything you are responsible for as a pilot is based on time remaining according to the regulations.  

 

As a pilot what are my obligations in terms of means of compliance with these regulations? 

 

CFR 25.1443(c) “There must be a means to allow the crew to readily determine, during flight, the quantity of Oxygen avail-

able in each source of supply”   

 

Are you equipped to meet this regulation?  This is where the lines start to blur. We just outlined four tools on the flight 

deck implemented specifically to meet this regulation. Here’s the issue: those tools have been created by the OEMs to 

meet THEIR standard: quantity. As we have discussed, during operations pilots are held to a different standard: time re-

maining.  

 

But it gets even more interesting than that. Technically speaking there is no regulation that specifically states “you must 

have equipment to measure your reserves in time remaining.” However, the above regulation puts all pilots in a very curi-

os position. We are equipped to measure the “quantity” of our reserves, but what does “quantity” mean? 

 

In the narrow context of the word, quantity could mean specific metrics pertaining to physical volume. In which case, any-

one using a PSI indicator may not be compliant; as we have just demonstrated PSI is not a reliable indicator of quantity, 

but rather a measure of pressure.  
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In the wider context of the word, we could apply quantity to a multitude of measurements that simply indicate some kind 

of numeric value for capacity or change thereof. In this context time remaining would be included as a metric of 

“quantity” thus requiring a flight crew to be properly equipped to read this metric as it was specifically described in the 

CFRs.  

 

The current system presents something of a regulatory Catch-22 in which either the OEMs and maintenance teams, or the 

pilots face a potential compliancy problem. What then is the answer? 

 

Time Remaining: The Future of Oxygen Management 

Time: Practical, safe, simple to understand, universally recognizable, standard across all platforms and most importantly: 

regulatory compliant. The next evolution in oxygen management is not a multimillion dollar gadget or some space aged 

cabin – it’s a handful of mobile and web based applications that get you the in-

formation you need to make a good decision – rapidly, reliably, and intuitively.  

 

All things considered, aviation has made a great commitment to oxygen safety. 

The absent piece is a simple mistranslation between physical metrics and time 

remaining and compounded by a disparity between types of equipment and op-

erations. The good news: it’s a problem that you can solve today and do so with 

minimal effort in terms of cost, training, or disruption to the way you do business.  

 

Aeronautical Data Systems has spent 30 years developing THE solution to this very problem. We’ve built a product that I 

would fly with any day of the week, and I would have no reservations recommending the same to you. To learn more, 

check us out at www.adsopp.com. or connect with me directly at jstabile@adsopp.com. Our oxygen management product 

is outstanding because of feedback from pilots, engineers and folks all across aviation!  We welcome all questions, com-

ments, gripes and especially stories about your experience with oxygen emergencies!  

 

I hope this article has been informative. I’ve dedicated much of my life to addressing this issue and I sincerely hope my 

work will help you fly safely, compliantly and at ease.  

 

Safe Flying! 

 

 

Safety and Security for the Business Professional Traveling Abroad 
BY: Calvin Rieb,  PRISM     Source: FBI   

 

Today’s news frequently reports crimes that impact international travelers, threatening their money, technology, business 

practices, and in extreme cases even kidnapping and propaganda materials.  The FBI and U.S. Department of State post 

valuable security recommendations and  proven practices, all intended to minimize the risks to international travelers.  

Some of these things are not obvious or intuitive, so it’s a smart idea to educate all personnel who visit foreign countries.  
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The FBI states: “Corporate espionage is an increasingly serious threat for a business traveler. The perpetrator may be a compet-

itor, opportunist, or foreign intelligence officer. In many countries, domestic corporations collect competitive intelligence with 

the help and support of their government. To mitigate this risk, your organization’s critical information and technologies 

should not reside on any hard copy or electronic device you take unless it is absolutely necessary, and if so, then you must safe-

guard the physical access to the information by using encryption and keeping the material on your person at all times. Hotel 

safes are not adequate protection.” 

 

Before you go: 

Familiarize yourself with local laws and customs in the areas you plan to travel. You are expected to obey their laws, 

which may include dress standards, photography restrictions, telecommunication restrictions, curfews, etc. 

Plan your wardrobe so that it does not offend the locals, nor draw unwanted attention to yourself. Americans are per-

ceived as wealthy and are targeted for pick pocketing and other crimes. Do not wear expensive-looking jewelry and 

avoid wearing American team sports shirts or baseball caps that might indicate you are an American. 

Make copies of your passport, airplane ticket, driver’s license, and credit cards that you take with you. Keep one copy at 

home; carry a second copy with you but separate from the originals. This will help speed the 

replacement process if they are lost or stolen. 

Do not take unnecessary identification or credit cards in case they are stolen. Take only what 

is necessary. Obtain traveler’s checks if needed. 

Establish points of contact for your family to contact and for your foreign hosts to contact in 

the event of an emergency. Register your trip with the State Department. Obtain the phone 

number and address for the US Embassy or Consulate in the country(s) you plan to visit. 

Take any necessary medications with you in their original containers and keep them in your 

carry-on luggage (not checked baggage) during the flight. Verify you have adequate medi-

cal insurance. 

Obtain specific pre-travel country risk assessments for the country(s) you plan to visit from 

your security officer, the State Department, and/or the FBI. There may be specific issues you 

should beaware of and prepare for that will ensure your safety and peace of mind. 

Visit: www.osac.gov for security news and reports for the country(s) you plan to visit. 

Sanitize your laptop, telephone, & PDA, prior to travel and ensure no sensitive contact, re-

search, or personal data is on them. Back-up all information you take and leave that at home. If feasible, use a “clean” 

laptop, phone and a new email account while traveling. Or If you can do without the device, Do Not Take It!,  

Use up-to-date protections for antivirus, spyware, security patches, and firewalls. 

Clean out your voice mail. When you access your messages, the pass code may become compromised and others may 

then retrieve your messages. 
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During Your Stay: 

Protect your passport! Theft of American tourist passports is on the rise. It is recommended that you carry your passport 

in a front pants pocket or in a pouch hidden in your clothes, and that it remain with you at all times. Some hotels reuire 

you to leave it at the desk during your stay and they may use it to register you with the local police--a routine policy. 

Ask for a receipt and be sure to retrieve your passport before continuing your trip. If your passport is lost or stolen, re-

port the situation immediately to the nearest US Embassy or Consulate. 

Be courteous and cooperative when processing through customs. 

Do not leave your bags unattended. Stay alert. 

Use authorized taxis. You could be overcharged, robbed or kidnapped when using “gypsy” taxis. 

Do not invite strangers into your room. 

Avoid traveling alone, especially after dark. Be conscious of your surroundings and avoid areas you believe may put 

your personal safety at risk. Be wary of street vendors and innocent-looking youngsters. While one person has your at-

tention, another might be picking your pocket. 

Do not carry large amounts of cash. Always deal with reputable currency exchange officials or you run the risk of receiv-

ing counterfeit currency. Keep a record of your financial transactions. 

Beware that theft from sleeping compartments on trains is common. 

Do not leave drinks unattended – someone could slip a drug into it that causes amnesia and sleep. 

Avoid long waits in lobbies and terminals, if possible. These areas may harbor pickpockets, thieves, and violent offend-

ers. Laptop theft is especially common in airports. 

If you are arrested for any reason, ask to notify the nearest US Embassy or Consulate. 

Beware of new acquaintances who probe for information about you or who attempt to get you involved in what could 

become a compromising situation. 

Avoid civil disturbances and obey local laws. If you come upon a demonstration or rally, be careful; in the confusion you 

could be arrested or detained even though you are a bystander. Be mindful that in many countries, it is prohibited to 

speak derogatorily of the government and its leaders. It may be illegal to take photographs of train stations, govern-

ment buildings, religious symbols, and military installations. 

Avoid any actions that are illegal, improper or indiscreet. Avoid offers of sexual companionship; it may lead to a room 

raid, photography, and blackmail. Do not attempt to keep up with your hosts in social drinking. Do not engage in black 

market activities. Do not sell your possessions. Do not bring in or purchase illegal drugs or pornography. Do not seek 

out political or religious dissidents. Do not accept packages or letters for delivery to another location. 

Keep a low profile and shun publicity. Do not discuss personal or business information with local news media and be 

careful what type of information you share with foreigners. They may have been directed to obtain information in order 

to exploit you or your company. Politely redirect the topic. The FBI can provide tips on how to recognize deceitful elici-

tations. 

During the Beijing Olympics, hotels were required to 
install software so law enforcement could monitor 
the Internet activity of hotel guests. 
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Evade criminals and terrorists by being aware of your surroundings and alert to the possibility of surveillance. Take 

mental notes of anyone following you and promptly report it to the appropriate security officials and/or the US Embas-

sy or Consulate. In general, criminals will strike when their target seems most lax about his/her security. If anyone grabs 

you, make a scene—yell, kick and try to get away! If you are kidnapped, remain alert and establish a program of mental 

and physical activity for yourself; try to remain calm and non-threatening. 

Do not gossip about character flaws, financial problems, emotional relationships, or other difficulties of your fellow 

Americans or yourself. This information is eagerly sought by those who want to exploit you or your fellow travelers. 

Do not use non-company computers to log into your company’s network. Always consider any information conveyed 

through a non-company computer to be compromised, even if encrypted. 

Do not allow foreign electronic storage devices to be connected to your computer or phone. They may contain malware 

or automatically copy your stored electronic data. Do not use thumb drives given to you – they may be compromised. 

In most countries, you have no expectation of privacy in Internet cafes, hotels, airplanes, offices, or public spaces. All 

information you send electronically can be intercepted, especially wireless communications. If information might be 

valuable to another government, company or group, you should assume that it will be intercepted and retained. Securi-

ty services and criminals can track 

your movements using your mo-

bile phone and can turn on the 

microphone in your device even 

when you think it is turned off. 

Beware of “phishing.” Foreign security services and criminals are adept at pretending to be someone you trust in order 

to obtain personal or sensitive information. 

Do not leave electronic devices unattended. Do not transport them (or anything valuable) in your checked baggage. 

Shield passwords from view. Avoid Wi-Fi networks if you can. In some countries they are controlled by security services; 

in all cases they are insecure. 

Clear your Internet browser after each use: delete history files, caches, cookies, and temporary internet files. 

 

Upon Your Return: 

Review your system access with your company’s Information Security Officer. Access that is not accounted for should be 

investigated. 

It is not uncommon for foreigners to contact you after your return. The FBI may be able to help you determine if these  

contacts pose any risk to you or your company.  

Change all your passwords including your voicemail and check electronic devices for malware. 

Report any unusual circumstances or noteworthy incidents to your security officer and to the FBI. Notifying the FBI will 

help ensure that future travel advisories take into consideration the circumstances and incidents you encountered. 

Kidnapping and hostage taking of U.S. citizens are federal crimes for which the FBI has 
authority to investigate under the U.S. Criminal Code. The FBI opens investigations into 
all kidnappings and hostage takings involving U.S. citizen victims. As victims of federal 
crimes, individuals and their families are entitled to specific rights and services from the 
FBI. The FBI Office for Victim Assistance (OVA) is the primary point of contact within the 
FBI for providing rights and services to victims and families.  
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Managing Change 

 

If you don’t have a good handle on managing change, you don’t have a good handle on the risk to your 

operations.  That’s a scary statement for a safety manager!  Change management as a safety topic contin-

ues to emerge with increasing frequency.  Why?  Because change is inevitable and with it always comes 

some new risks. Generally speaking, change management is a systematic approach to dealing with change 

both from the perspective of an organization and the individual.  

Change management has at least three different aspects, including: adapting to change, controlling 

change, and effecting change.  Just like risk management, a proactive approach to dealing with change is 

necessary. For an aviation organization, change management means defining and implementing proce-

dures and/or technologies to deal with changes in the operating environment.  

Change management is an important part of project management.  As a safety manager your primary con-

cern is risk and managing it, therefore the change or project must be thoroughly examined to determine its 

effect from a risk perspective.  Many differing priorities and factors drive change and evaluating the inher-

ent risks associated with every aspect of change is essential to effectively managing risk.      

Change management principles 

1. At all times involve and obtain support from people within system (system = environment, processes, 
culture, relationships, behaviors, etc., whether personal or organizational). 

2. Understand where the organization is at the moment. 
3. Understand where the organization is going, when, why, and what the measures are needed to get 

there. 
4. Plan development towards above No.3 in appropriate achievable measurable stages.  Think about 

short term wins rather than huge victories. 
5. Communicate, involve, enable and facilitate involvement from people, as early and openly and as fully 

as is possible.  Determination and persistence are required; reverting back to the “way things were al-
ways done” is the easy path. 

If you are a PRISM Pro user, the Risk Assessment Tool found in ARMOR provides a preformatted process to 

follow, focusing on capturing risk with integrating project management milestones and stakeholder in-

volvement.  Remember, keeping all the details organized is crucial for effective change management so use 

the tools available and make the job easier. 
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Quote of the Month 

  
 
 

The Terminator’s quote can mean different things to different people, so let’s examine it from a safety 

perspective.  Taking the extra step to manage risk usually isn't the easiest path to getting something done 

but it is the best path.  Is it easier to skip the preflight checks or not bother with tool control?  Absolutely it’s 

easier, but we all know it’s not right.  Programs and procedures exist for really good reasons, and often are 

founded from serious repercussions related to past events.  You may not know why a procedure or program 

exists but have the strength to follow it, every time.  Does that imply questions can’t be raised?  Certainly it 

does not; do what is supposed to be done and assess effectiveness, then ask questions about how it can be 

improved.  New ideas are the lifeblood of every operation, but they don’t replace existing procedures on the 

fly.  Use the safety management system as a tool to initiate improvement and  follow procedures and 

programs to a “T.”  In other words, be strong. 

St rength d o es  n o t  come f rom winning.   Yo ur  

s t ruggles  deve lop yo ur  s t ren gth s.   Wh en  yo u g o  

t h ro u gh  h ard sh i p s  an d  d ec id e n o t  to  s ur ren d er,  

t h at  i s  s t re n g t h .   
 

BY :  Arnold  Schwarzen egge r  


