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Tools of the Trade 
(Source: NASA’s Callback newsletter May 2022 ) 

 

If you have ever stepped back and considered the nose to tail complexity of the airliner you are about to 

board or perhaps peered beneath the cowling of a small aircraft or down the nacelle of a turbine engine, 

you’ve glimpsed the intricacies that Aviation Maintenance Technicians (AMT) diagnose, service and repair 

daily. The tools and equipment needed to do this work can be highly specialized, but also as simple as a 

screwdriver.  

 

While having the right tool for the task at hand is critical, AMTs also need an array of specialized training, 

qualifications and skills, along with experience and an occasional burst of ingenuity for mission success.  

 

Calibration of tools is another vital cog in the AMT’s work routine. From machining to torque wrenches, many 

tools require regular calibration to ensure work is done accurately and in accordance with documented pro-

cedures.  

 

This issue of CALLBACK presents AMT perspectives of the use and occasional challenges of tools on the 

job. Enjoy the insights and let your interest be piqued to learn more about this instrumental aspect of avia-

tion. 

 

Hydraulics Unblocked 

Lack of the right tool and confusion with a task card led a 

Technician crew to use alternate means to accomplish a 

hydraulics flush. The resolution revealed a need for proper 

tooling and procedures. 

 Aircraft X had a log [write up] to flush blue system hy-

draulics due to contaminated hydraulic fluid. The pro-

cedure in the AMM [Aircraft Maintenance Manual] 

called out for a tool [hydraulic fluid purification system] 

to purify the hydraulic fluid which [our] company didn’t 

have. The mechanics were then told to follow the 

AMM until they came to a “roadblock” and then figure 

it out from there. Eventually they used the Hydraulic 
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Mule, which got contaminated, and figured out a way to flush it through the RAT (Ram Air Turbine) sys-

tem. Capturing the contaminated fluid became another issue as no one could determine at what pres-

sure this fluid would exit the line.… There was no procedure in place for this task. No one could give 

guidance on what pressure to dial into the Mule in order to get the fluid pushed out.… Whoever wrote the 

task card should have ensured there was a viable AMM or procedure to accomplish this task and that 

the correct tooling was in place. 

 

Gauging the Right Mix 

A Technician discovered oxygen and hydraulic fluid gauges together in the same drawer. Concern was 

voiced about the potentially volatile mix. 

 I went to retrieve a pressure gauge for the Aircraft X oxygen system and 

went into supply. The drawer I opened was in location cabinet XYZ for the 

pressure gauge. I found the gauge I needed and when I went to close the 

drawer, I saw another gauge there that is used for the hydraulic reservoir 

cap with gauge attached in the same location as a gauge we use for oxy-

gen. This is a major safety concern with petroleum products like hydraulic 

fluid being near oxygen tooling and equipment can cause combustion in 

the right conditions. The oxygen equipment needs to be segregated from 

ANY hydraulic or petroleum product at all times. 

 

Lost and Found 

After discovering a tool left in the aircraft engine, this Technician proposed some preventive steps to avoid 

inadvertent misplacement or loss of tooling. 

 While performing an inspection of the #2 engine VG (variable geometry) actu-

ating system on Aircraft X, I found a screwdriver resting under the W1 harness. 

Upon discovery of this I removed the tool, inspected the area for damage, and 

brought the tool to my Supervisor. No damage was done to the harness, tubes, 

brackets, or components however it had the potential to become a serious issue. 

I suggest the following to help prevent any events in the future: Work areas such 

as engines, wheel wells, hydraulics bays should not be used to set tools in as a 

tray. Always account for the tooling used on the job after work is complete. Do a 

final inspection of the area that was worked in for FOD (foreign object debris/

damage) or tools before you close the panel or engine. 
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Calibration Chain Reaction 

This Rotorcraft Technician’s inspection yielded results within limits, but 

with a tool out of calibration. Late discovery of this fact resulted in the 

helicopter being taken out of service and the inspection performed 

again. 

 [There was] planned scheduled maintenance for…Main Rotor Hub 

and Blade Assembly inspection. [I] installed …[the] vibration analyz-

er tool and proceeded with the inspection. Track and balance was 

well within limits after the first maintenance flight and no adjust-

ments were needed or done. The vibration analyzer tool was then 

removed, inspection signed off in logbook and aircraft returned to 

service.… Later I was told to send the vibration analyzer tool to another base and…noticed the vibration 

analyzer I have received was overdue for calibration. I notified my…Director and informed him the situa-

tion and was then told to take the aircraft out of service until an up-to-date calibrated vibration analyzer 

tool was received and the…inspection was re-performed. The next day, a calibrated vibration analyzer 

tool was received and the inspection was re-performed and signed off in the logbook, and aircraft re-

turned to service.  

 

Special tools being received at the base should be reviewed for proper tool calibration certificate, decals 

and overall condition. Also, Tool Department and/or personnel 

shipping out special tools should be aware of its calibration date 

and overall condition before physically shipping tool out. 

 

Pressure Loss, Silent Let Down 

A Technician team using a pressure gauge to complete a landing 

gear weight on wheels check noticed mid-task that the aircraft had 

settled onto a ladder. Air escaping unnoticed from the tooling was 

suspected as the culprit. 

 Aircraft X required a weight on wheels…check of the Nose 

Landing Gear and Right Main Landing Gear. We centered the lad-

der in between the Nose Landing Gear Doors and I began to install the pressure gauge to the top fitting 

on the Nose Landing Gear Strut. While doing so the ladder must have shifted positions. During this time, 

I never heard any loud hissing to indicate to me that air was being released due to extreme noise from 

our aircraft and other aircraft and vehicles in the vicinity. My partner went up to turn off the aircraft power 

due to the noise level. A few minutes after coming down from the ladder I noticed the left Nose Landing 

Gear Door sitting on top of the ladder. I immediately moved the ladder to prevent any further damage. I 

suspect that air escaped from the t-handle on top of the tooling and due to the noise, I wasn’t able to 

hear it. The very slow release of air may have caused us to not notice the plane had shifted. 
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Training Before Hoisting 

This Technician voiced adamantly the need to complete video 

training before operating a hoist. The plea for mandatory training 

was backed by historical evidence of operational issues involving 

untrained Technicians. 

 This is the second request to bring attention to the issue with a 

Fish Pole [hoist]. We continue to receive this tool in the shop 

that clearly has not been operated properly. In [report] we indi-

cated an injury. There was a [request] sent to the calibration 

lab to install on the storage box which will lead the Technician 

to the video. There is an issue with this process. It does not update the training record on file. There is 

no guarantee someone will watch the video. This [now totals several] issues in the past…months.  

 

We produced and supplied a training video on the proper operation of the Fish Pole after the first inci-

dent. It has still not been made mandatory for the Technicians in the field using the Fish Poles. Because 

of that, the Technicians have not received the proper training on the correct method of operation. Be-

cause of that we have seen bird caging/ back lashing on the spool, and damaged cables. The Auxiliary 

Power Unit or the other components being lifted could have dropped and caused very serious injury or 

damage. We have a safety responsibility to assure every Technician and supervisor reviews this video 

and understands the operation. [We suggest] mandatory annual recurrent training. 
 

 

NOTE TO READERS:   ■  Indicates an ASRS report narrative    [   ]  Indicates clarification made by ASRS 
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Heat Injuries—Don’t Let Them Sneak Up on You  
(By: Susan Cadwallader  Source: Various) 

 

Every year thousands of workers become sick from occupational heat 

exposure and some even die. These illnesses and deaths are prevent-

able. With summer upon us, it is time to shift our thinking toward the 

topic of Heat Injuries. It is an old topic that doesn’t change much—

except that heat injuries still catch people by surprise.  

 

If you remember nothing from this article except one thing— let it be 

this: new workers and those returning from time away are especially 

vulnerable. That's why it is important to prepare for the heat: educate 

workers about the dangers of heat, and acclimatize workers by gradu-

ally increasing the workload or providing more frequent breaks to help 

new workers and those returning to a job after time away build up a 

tolerance for hot conditions.  

 

This article includes causes, types, and symptoms of heat injuries and 

how to treat each one. Additionally it includes techniques to prevent 

heat injuries before they happen and what your responsibilities are.  

 

Causes and Types of Heat Injury  

Before we talk about preventing heat injuries, we need to understand what a heat injury is and we need to 

be clear that heat does cause “injuries”. Euphemisms such as “heat episode” or “heat incident” are not accu-

rate descriptions and are dangerously mis-

leading. Exposure to abnormal or prolonged 

amounts of heat and humidity without relief or 

adequate fluid intake can cause four types of 

heat-related illness and injuries. These are 

listed below in order of severity with the most 

severe listed first. Note that heat injuries can 

become a progression if left untreated. In oth-

er words, if you get a heat cramp and do not 

take adequate measures to treat it, it can turn 

into heat exhaustion and then heat stroke. 

Heat stroke, the most serious form of heat-

related illness, happens when the body be-

comes unable to regulate its core tempera-

ture. Sweating stops and the body can no 

longer rid itself of excess heat. Signs include 

confusion, loss of consciousness, and seizures. Heat stroke is a medical emergency that may result in 

death! Call 911 immediately.  
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Heat exhaustion is the body's response to loss of water and salt from 

heavy sweating. Signs include headache, nausea, dizziness, weakness, 

irritability, thirst, and heavy sweating. Heat injuries at this level or higher 

will often have a long-lasting residual effect on the person such as an over-

all reduction in heat tolerance for the rest of their life.  

 

Heat cramps are caused by the loss of body salts 

and fluid during sweating. Low salt levels in muscles 

cause painful cramps. Tired muscles—those used for 

performing the work—are usually the ones most af-

fected by cramps. Cramps may occur during or after working hours. People often report 

these cramps waking them up in the middle of the night, which may make it seem unre-

lated to what happened that day at work.  

 

Heat rash, also known as prickly heat, is skin irritation caused by sweat that does not 

evaporate from the skin. Heat rash is the most common problem in hot work environments.  

Symptoms and Treatment of Heat Injury Now that we have gone over the causes and types of heat injury, 

let’s move on to the treatment. The diagram above provides an excellent and succinct summary of the four 

types of heat injuries including their symptoms and first aid measures. It is recommended that you post this 

chart in your workplace. 

 

Prevention Hopefully by now, you are certain you do not want to have anyone in your organization experi-

ence a heat injury—so now lets get down to business on how to prevent heat injuries of any type. OSHA’s 

Heat Injury prevention campaign has a slogan “Water, Rest, Shade”. While this is certainly correct infor-

mation, a methodical risk managed approach will take into account all factors including: temperature and 

humidity, type of activity, individual tolerance, and length of exposure.  



Page | 7  

 

Let’s talk about temperature and humidity first.  

The U.S. National Oceanographic and Atmospheric Ad-

ministration (NOAA) developed a heat index system repre-

sented by the chart on the right . The heat index combines 

both air temperature and relative humidity into a single 

value that indicates the apparent temperature in degrees 

Fahrenheit, or how hot the weather will feel on the skin. 

The higher the heat index, the hotter the weather will feel, 

and the greater the risk that outdoor workers will experi-

ence heat-related injury. So the way this works is to first 

determine what your heat index temperature is and then 

note what color band it is in. Once you have the color, uti-

lize a Protective Measures Chart to determine what Plan 

Elements you need to put in place (see chart below).  

 

For example a 94 degree 

day with 50% humidity re-

sults in a heat index of 102 

according to the chart on the 

right. That heat index num-

ber falls in the light orange 

band (defined as “Extreme 

Caution” in the legend). 

From the Protective 

Measures Chart, the light 

orange column (“moderate”) 

lists the Plan Elements you 

should have in place for 

those conditions.  

 

It is very important to note 

that NOAA devised the heat 

index values for shaded con-

ditions and light winds. Full 

sunshine can increase 

heat index values by up to 

15 degrees Fahrenheit.  

 

[It should be added that OSHA has an iOS and an Android app that can do these calculations for you—and 

that app was recently improved. Search for “OSHA-NIOSH Heat Safety Tool” in the App store from your de-

vice.]  
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What about type of activity?  

It goes without saying that strenuous activities are 

more likely to induce a heat injury than non-strenuous 

activities. What isn't clear though in that statement is 

the subtle way that activities can shift from non-

strenuous to strenuous and the various degrees in 

between. Piloting an aircraft from Point A to Point B is 

usually not very strenuous. As soon as we change 

that to a fire-fighting scenario, the demands on the 

pilots’ scan, concentration, and precision of flight con-

trol movement change this to a more strenuous activi-

ty. When we focus hard, we forget to take breaks or 

drink water. The same concept applies to ground 

maintenance personnel. Conducting a turnaround in-

spection versus changing an engine—even with all 

the right tools, is a more strenuous activity that can 

quickly grow into a long hours stressful ordeal. Heat injury investigations often reveal a situation in which the 

situation evolved incrementally, thus making it hard to recognize. Do not let heat injuries sneak up on you.  

 

And finally let’s talk about individual tolerance and length of exposure—since they go hand in hand.  

Humans are, to a large extent, capable of adjusting to the heat. This adjustment to 

heat, under normal circumstances, usually takes about 5 to 7 days, during which 

time the body will undergo a series of changes that will make continued exposure 

to heat more endurable. The exception to this may be somebody who has previ-

ously incurred a heat injury—they may need more time to acclimate or they may 

not be able to acclimate at all. Additionally elderly, sick, or obese people generally 

have difficulty acclimating to high heat.  

 

On the first day of work in a hot environment, the body temperature, pulse rate, 

and general discomfort will be higher. With each succeeding daily exposure, all of 

these responses will gradually decrease, while the sweat rate will increase. When 

the body becomes acclimated to the heat, the worker will find it possible to per-

form work with less strain and distress.  

 

 Gradual exposure to heat gives the body time to become accustomed to higher environmental      

 temperatures. Forty percent of heat injuries occur among workers who have not been given time 

 to adjust to working in the heat or among workers who have been away from hot environments and 

 who have gotten accustomed to lower temperatures. Hot weather conditions of the summer are likely 

 to affect the worker who is not acclimatized to heat. Likewise, workers who return to work after a  

 leisurely vacation or extended illness may be affected by the heat in the work environment.  

 Whenever such circumstances occur, the worker should be gradually reacclimatized to the hot  

 environment.  
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What is my responsibility? 

Employers are required to provide employees with a place of employ-

ment that is free from recognizable hazards that are causing or likely to 

cause death or serious harm to employees. In the case of heat injury 

prevention, a full risk assessment of heat exposure risks in your envi-

ronment should be conducted. Create mitigations that are appropriate. 

One way to do this is to use the Plan Elements dictated in the chart on 

page 4 as a guideline. Another way would be to search the internet for 

heat injury prevention policy samples.  

 

Employees are required to adhere to all organizational policies related 

to heat injury prevention and to actively participate in its success. Be a 

good example, stay alert for any symptoms of heat injury in your co-workers, and follow the tips below.  

 

Tips to Stay Cool When Working on Hot Days  

• Drink a lot of cool water all day, before you feel thirsty. Every 

15 minutes, you may need a cup of water (5 to 7 ounces). You 

should be urinating frequently and use the chart to the right as 

a guideline for determining if you are adequately hydrated.  

• Keep taking rest breaks. Rest in a cool, shady spot. Use fans.  

• Wear light-colored clothing, made of cotton.  

• Work in the shade. Consider purchasing shade canopies.  

• For heavy work in hot areas, take turns with other workers, so 

some can rest.  

• If you travel to a warm area for a new job, you need time for 

your body to get used to the heat. Be extra careful the first 2 

weeks on the job.  

• If you find yourself making bad decisions, can’t concentrate 

and dropping things, take a break and assess the situation. Talk to the supervisor  

• If you work in protective clothing, you need more rest breaks. You may also need to check your tempera-

ture and heart rate.  

 

In summary, a heat related injury is a completely preventable event. Forty percent 

of heat injuries occur when the victim has been in the heat environment for no more 

than two weeks. Organizations and individuals need to educate and remind them-

selves of how to recognize and treat heat injuries. Additionally employers and em-

ployees need to actively address the risk of heat injury in their organization and ac-

tively participate in its prevention. Do not let heat injuries sneak up on you.  
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Helicopter Wake Turbulence 

(Source: AOPA, Niki Britton) 

Introduction by Susan Cadwallader, PRISM 

The first time I flew a Navy CH-46 Sea Knight helicopter through 
a small municipal airport that had a control tower, I was surprised 
by the intensity of the tower controller’s verbal wake turbulence 
warnings to all aircraft on the airfield.  It took me a moment to 
realize that my touch-and-go was apparently the source of the 
wake turbulence the air traffic controller was referring to.  I was 
used to being warned about wake turbulence from large fixed 
wing aircraft in front of me but I wasn’t used to being the 
“generator” of potentially harmful wake turbulence for other aircraft, especially since I was in forward 
flight the whole time and not in a hover. 

Niki Briton’s article below captures this lack of awareness about helicopter wake turbulence in forward 
flight.  Following my touch-and-go that day many years ago I spent some time going back and relearn-
ing what I was once taught waaaaaay back in flight school – that helicopter wake turbulence in forward 
flight can be every bit as bad as fixed wing wake turbulence.   Read on… 

A group of helicopter pilots and aviation safety professionals have come together to research and share the 

importance of helicopter wake-turbulence safety with the aviation community.  

 

While long known to exist, the aerodynamic details of helicopter wake turbulence are not fully understood, or 

documented. Recent accidents and incidents inspired a new push to educate all pilots—both fixed-wing and 

rotorcraft—about the hazard created for nearby aircraft when helicopters are generating lift near runways 

and taxiways.  

 

The wake-turbulence safety group consists of Ned Parks, founder of Aegis 360 Consulting and former Army 

helicopter pilot, EMS pilot, and fixed-wing instructor; Gordon Harwell, aviation safety manager at PHI Air 

Medical; Greg Brown, director of education and training services at Helicopter Association International; and 

Bruce Webb, director of aviation education and communication at Airbus Helicopters.  

  

On September 18, Parks and Harwell were present during a fatal accident at Wadsworth Municipal Airport in 

Ohio involving a Rans S–20 Raven and a Sikorsky S–76 helicopter. According to the NTSB report, “The heli-

copter was on the approach to runway 2, while the accident airplane had taxied to the end of the runway. 

Shortly after the helicopter passed the airplane, the airplane taxied onto the runway and started its takeoff 

roll. Moments later, just after the airplane became airborne, the airplane rolled inverted and impacted the 

runway. The airplane did not appear to contact the helicopter. A post-crash fire engulfed the airplane.” The 

report found that the vortices from the rotor blades are violent enough to upset light aircraft.  

“This started a whole conversation especially for those of us that are dual rated,” Parks explained, “This is 

just not a conversation that’s been talked about by anybody, anywhere. We’ve certainly taught wake turbu-

lence, departing landing heavy aircraft…there’s just little to no conversations about this at all…There’s been 

other research done, mostly with helicopters at a hover…This [report by the FAA] is the only one I’ve found 

so far that talks about forward flight.”  
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In their research, Parks and the team have watched multiple videos that captured incidents involving aircraft 

flying into helicopter wake turbulence. Parks said, “when you see those, it really gets your full and upright 

attention. I’d never seen them before and when I saw them it just woke us up and here we are as a working 

group, trying to educate the flying community.” 

 

Parks said much of what is known comes from a 1996 FAA research document, “the only one, so far, that I 

found [that documented wake turbulence generated by helicopters in] forward flight, and what they discov-

ered in there was pretty amazing.” The report included data from tests performed on wake turbulence from a 

Bell UH-1, Boeing CH-47 Chinook, Sikorsky CH-53, and a UH-60A Blackhawk. Using the smoke flow visual-

ization technique, they attached smoke to all four helicopters and paired them with an American Champion 

Super Decathlon and a Beechcraft T–34 Mentor flown by experienced aerobatic pilots. Parks told AOPA 

that, “in one report, the T–34 experienced a roll-rate up to 60 degree bank in a second.” Another section of 

the report indicated that on two occasions the Decathlon pilots abandoned a run while flying “in the wake of 

the CH-53E at a high speed because of an unexpected ‘shudder’ or apparent flapping of the wings.” 

 

Parks went on to share that the FAA has written that to avoid experiencing hazardous wake turbulence (one 

that induces a roll rate beyond 30 degrees unabated by pilot in a fixed-wing aircraft) one should not operate 

closer than 3 nautical miles. “Ironically,” Parks continued, describing a night flight with a student practicing 

instrument approaches in calm wind conditions, with a Eurocopter EC–135 helicopter practicing instrument 

approaches to the same airport. “I was tracking them on ADS-B, we were 4.2 nautical miles in trail and I was 

picking up his wake turbulence .... And they were in a descent.” 

 

Park’s referenced a March 5, 2022 incident involving two elderly woman in the United Kingdom who were 

blown over by a helicopter landing at a hospital while walking on a footpath; one of the pedestrians was 

killed. “People that don’t know, don’t know, and why would they? They’re walking across a parking lot, why 

would they think that they’re in danger?” 

 

The group has been presenting at events like HAI’s Heli-Expo as well as virtual presentations to other small-

er groups to get the word out. In addition to raising awareness through presentations, the group is also 

seeking grants to perform additional studies of the effects of helicopter wake turbulence on fixed-wing light 

aircraft. 
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SAFETY MANAGER’S CORNER 
The Publish Function 

 

One of the core functions of an SMS is distributing the information within your organization. AR-
MOR makes this easy to do with the Publish Function. 

Look for this symbol: 

 

Several Tools have this capability: 

Safety Locker 

RPT 

(You can also publish reports in the FRAT, GRAT, and completed 

IEP Checklists) 

 

 

 

Once you have clicked the symbol a window will appear: 

  From here you can select an: 

      Individual 

        Or Groups that you have created. 

Got something to say about it? Don’t worry, add com-

ments in the text box before you publish them. 

   Finally hit Publish, and HOORAY!  

 

You have just sent an email with a link to the report/

document!  

The benefits are endless. We find that most of our users use this function to com-
municate important documents through the Safety Locker, as well as sanitized 

Hazard reports from the Reporting Program Tracker. How will you use it? 
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Quote of the Month 

“Change happens by listening and then starting a 

dialogue with the people who are doing something 

you don't believe is right.” – Jane Goodall  

In a functioning SMS, communication is key. All four components and twelve elements of Safety 

Management have some form of communication built into them. Whether that is (1.4) Coordination 

of emergency response planning, (2.2) Safety risk assessment and mitigation, (3.3) Continuous im-

provement of the SMS, or (4.2) Safety Communication; they all have “dialogue” built in.  Continu-

ous improvement doesn’t occur without people speaking up when something is not right and those 

concerns being heard by the stakeholders. “That’s the way it’s always been done” doesn’t mean 

that’s the way it should be done. Managers should encourage employees to report safety concerns 

and those concerns should be addressed with sincerity and include feedback to the staff so that 

they understand if and what actions were taken. 

C Hi CK EN  WiN G S  
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6021 S. Syracuse Way, Ste 302 

Greenwood Village, CO 80111 

www.argus.aero 

UPCOMING COURSES 
 

 

Aug 22 to Aug 26, 2022—PROS Course 

        Aviation Lead Auditor Training (ALAT) 

        Denver, CO 

 

Sept 27 to Sept 29, 2022—PRISM Course 

        Safety Management System (SMS) 

        Denver, CO 

 

Oct 3 to Oct 7, 2022—PROS Course 

        IOSA Auditor Training 

        Denver, CO 

 

Nov 28 to Dec 2, 2022—PROS Course 

        Aviation Lead Auditor Training (ALAT) 

        Denver, CO 

 

Dec 12 to Dec 16, 2022—PROS Course 

        IOSA Auditor Training 

        Denver, CO 

 

Go to Upcoming Training Classes to register. 

https://www.argus.aero/

